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ORIENTAL ENGINEERING. 
No. IV. 

THE two questions that have ever engrossed the attention 
of our Indian Government as of mount importance, 
have been, first, the development of the country’s resources ; 
and, secondly, the intercommunication by roads, canals, and 
railways, for the circulation of Indian produce, and its 
conveyance to the coast for shipment to foreign countries. 
The two subjects are so entirely dependent on each other 
that they have come to be regarded as one complex 
measure, It will be evident that no possible good could 
result from stimulating the people to the production of any 
article, whether of raw material or of manufactured goods, 
unless a sufficient provision for the transport of such goods 
was in existence. It is an old story, and a true one, that 
before the country was so well provided as it now is with 
roads, grain could sometimes be purchased for a nominal 
price ; it was in many cases given away gratuitously, and in 
numberless instances the greater part of a year’s produce 
actually rotted for lack of the means to get rid of it in cer- 
tain districts, at the same time that the scarcity and dis- 
tress in other parts of the country were excessive. 

Important, however, as it is that the internal communi- 
cation throughout the country should be improved to the 
utmost, the consideration of such measures as will insure a 
steady and unfailing supply of food for the inhabitants is of 
the first importance. Famines (sometimes of a partial 
character, but frequently attended with very general 
scarcity throughout India) are of frequent occurrence, and 
it would appear that’ they recur, subject to some general 
laws, every five or six years. In the majority of instances 
these famines arise from failure of the crop for want of 
sufficient rain at the proper season, and can be prevented to 
a great extent by whatever means will make the most of a 
scanty rainfall. 

Irrigation in every degree of perfection has been prac- 
tised in India for ages, and although it dwindled down 
with the decline of native rule in the country almost to a 
minimum, it has been of late years re-established in certain 
localities to a considerable extent, by Government. 

Whatever the immediate source of supply of water for 
purposes of irrigation may be, the question of rainfall is of 
the first importance. If it is proposed to irrigate from 
reservoirs or storage basins, the first point to be ascertained 
is the amount of the annual rainfall in the vicinity of the 
proposed reservoir; and the next consideration is the 
extent of country that is drained by the stream falling into 
the reservoir. 

It being presumed that there is an ample area of irri- 
gable land lying below, and under command of the reser- 
voir, it will be advisable to design the works with due 
regard to the configuration of the ground, so that as large 
a proportion as possible of all the rainfall may be retained 
for distribution during the hot season. Certain deductions 


for absorption and evaporation must of course be made in 
roportioning the reservoir to the watershed area, and in 
etermining approximately the amount of each loss, the 
physical conditions of climate and soil will afford the only 


satisfactory data. The amount of absorption will depend 
on the stiffness or porosity of the soil, the steepness of the 
ground, the rapidity of the rainfall, and the moisture or 
dryness of the atmosphere. In some situations where a 
very shallow soil overlays hard and compact rock, almost 
the whole of the rainfall will be available for storage, and 
on the other hand, porous rock, with very absorbent soil, 
will retain a very large proportion of all the rain that falls 
upon it, if the rapidity of the fall be not very great. The 
most satisfactory method of arriving at the available 
amount of rainfall in any particular situation is by actual 
experiment; the stream or streams that drain the gather- 
ing-grounds are gauged from time to time to ascertain the 
discharge for a given period, and the rainfall is at the same 
time accurately registered by rain gauges, distributed over 
the district to be drained. It is only necessary to compare 
the results in order to ascertain the proportion of loss. It is 
not, however, either needful or expedient to attach great 
importance to the question when the annual rainfall varies 
so much from year to year asit does in India. A deduction 
of 33 per cent. from the average annual rainfall will be, on 
‘he whole, a safe rule for practice. 

The question of evaporation in large reservoirs 
involves so many considerations, that the determination 
of the exact amount of it is by no means an easy 
matter. Deep lakes, when sheltered by high hills from the 
direct influence of sun and wind, and subject to a moist 
atmosphere, lose but an inconsiderable amount by evapora- 
tion ; whereas shallow and exposed bodies of water under 
the influence of a hot sun and a hot dry wind suffer a 
large decrease in the course of a year. In India it is found 
sufficient to allow half an inch per day for the four hotter 
months of the year, neglecting the remaining eight 
months during which period the atmosphere is moist from 
rain or heavy dews. 

The partiality of the rainfall in different districts is most 
remarkable, and, where the establishment of a particular 
work is a question of much or little rain, it is unsafe to rely 
upon any returns but those based on observations made 
over the proposed gathering grounds. It frequently hap- 

ns that in two neighbouring districts the disagreement 
Bowen the annual rain returns is so great, that one is 
actually double that of the other; and yet there is nothing 
whatever in either the position or physical characters of the 
two districts to determine why one should receive more rain 
than the other. Doubtless the position of the rain gauge 
will, in many cases, greatly vitiate the results; whether it 
is placed at one side or the other of a range of hills, on an 
eminence, or on the apex, the difference in the amount 
registered will be very apparent; and, therefore, it is 
advisable, for the attainment of accurate results, that the 
observations should not be confined to one particular 
situation or to one rain gauge. 

In the selection of a site suitable for a storage reservoir 

are several matters to be considered. First, the con- 
figuration of the ground must present some features 
favourable to the formation of a lake of sufficient size, and 
the most desirable situations in this respect are where two 





spurs of high land approach each other across a valley, 
leaving but a short distance to be embanked, and enclosing 
a sufficient area for the formation of a lake of the required 
size. If a very large reservoir is not contemplated, the 
more favourable sites are generally to be found near the 
head of a stream. The — in such a situation is usually 
rough and abrupt, and the valley narrow—circumstances 
favourable for asmall reservoir; but the inclination of the 
ground at the head of a stream will generally be so great 
that a very high bank would be required to pond up a suffi- 
cient volume of water. If the construction of a large 
irrigation lake be proposed, a suitable site must be 
sought lower down the valley, where the _inclina- 
tion of the stream is not very great, and the con- 
figuration of the und in other respects not, at 
first sight, as favourable as might be found higher up in 
the same valley. A reservoir formed in such a situation 
will have a much greater superficial area than another 
of the same cubic contents higher up the valley; and 
the average depth will consequently be less—a draw- 
back, it must be admitted, as regards evaporation. The 
main advan possessed by the reservoir of large area is, 
that the embankment, though generally of considerable 
length, is not inconveniently high, and not being subject 
to an extreme pressure, is unlikely to leak. In countries 
where land is very valuable the flooding of five or six 
square miles could only be justified by the expectation of 
some very large return; but in India the case is different. 
The value of land is trifling, and the necessity for guarding 
against the recurrence of famine is imperative. Whilst 
long and low embankments will often contain less earth, 
for a given quantity of water stored, than higher and 
shorter banks, they are, as a rule, less expensive to construct, 
their extent rendering it probable that a suitable descrip- 
tion of earth for their formation can be found at an incon- 
siderable distance from every part of the work. 

In the selection of a reservoir site, regard must be had 
to the position of the waste weir; and this is a point that 
can hardly receive too much attention. It frequently 
happens that a depression, or sadd/e-back, can be found in 
some situation isolated from the site of the embankment; 
and if so, it is a most favourable feature ; such a depres- 
sion, when cut down, or raised, —— to the require- 
ments of the case, will form a natural outlet for any excess 
of flood-water, that would otherwise endanger the safety 
of the embankment. Accidents of the most disastrous 
character have more than once occurred from a want of 
due regard to the position and capacity of waste weirs; 
and in India, where as much as 3in, of rain occasionally 
fail in a single hour, it is usual to construct waste weirs 
of such dimensions as to provide for very large accessions 
of storm water. It is a good practice to fix the crest of 
the weir at some feet below the highest point at which it 
is deemed prudent to allow the water to stand against the 
embankment, and to pond up the water in the reservoir 
to this level by a temporary dam of earth and stones, on 
the top of the waste weir. By this arrangement all risk 
to the main dam from overflow is guarded against. Im- 
mediately the surface rises to the top of the temporary 
dam the work of destruction commences, the dam giving 
way before a rush of overflow, saves the embankment from 
oe and probably the country below from deso- 
ation. 

In some cases escape weirs have been constructed at one 
end of the embankment; but this is unquestionably bad 

ractice when avoidable. Even when every precaution has 

een made to prevent the possibility of the water working 
round between the masonry of the waste weir and the 
bank, which is one of the evils to be anticipated from such 
an arrangement, much damage is occasionally sustained by 
part of the overflow water running down to the bed of the 
stream, along the foot of the embankment slope. ‘Ihis can 
hardly occur if the waste weir be constructed in natural 
ground, and isolated from the reservoir embankment. 

The remains of old irrigation tanks in the Madras 
presidency are almost without number, but in nearly every 
case they have fallen into disuse. The usual method 
adopted by the natives seems to have been to throw up a 
low embankment, in many instances without regard to the 
configuration of the ground. Sometimes these banks 
crossed valleys, but they were frequently carried along the 
side of a range of hills—obviously a most unfavourable 
position for storing water. So immense is the length of 
embankment throughout India, that the aggregate has been 
estimated as sufficient to encircle the globe—a somewhat 
startling assertion. Be that as it may, there are several 
embankments as long as three or four miles each, and a 
single one of no less than thirty miles in length. 

The dimensions and figure of reservoir embankments in 
India do not differ essentially from the usual practice else- 
where. The top of the bank is usually fixed at from 4ft. to 6ft. 
abovethe levelof highest water; in width it variesfrom 10ft. 
to 30ft., according to the height, the proportion being about 
one-third. The inside slope usually adopted is 3 to 1, and 
that at the outside 2 to 1, depending on the stability of the 
material used. Though not an invariable practice, puddle 
walls are generally introduced as a safeguard against 
leakage, and when the soil under the bank is at all unsound 
or porous, the puddle should be commenced at such a depth 
as reliable ground can be found ; a saving of a few feet of 
puddle is no economy where the stability of a large bank is 
at stake. some cases a masonry wall has been carried 
up in the centre of an embankment, but the practice seems 
to be an objectionable one. ‘The finished structure is 
neither a bank nor a good wall, the stability of the 
earthwork is injured by the wall, and the wall, instead of 
being supported, is subjected to much trial from the unequal 
pressure of the bank. 

As a matter of course, the top and counterslope of the 
reservoir embankment are protected from the action of the 
water by pitching. In strong winds the eroding action of 
the waves is very great, and in several instances has proved 
sufficient to wash away the earthwork to such an extent as 
to cause the destruction of the embankment. The pitching 
is com of dry stonework of 1ft. or 1}ft. in thickness, 
set on edge and carefully . As well as protecting 
the bank from wave action, the stone facing offers an 


| especiall 





obstacle to rats, which, burrowing into the earthwork, do 
no {small amount of injury, sometimes a bank ~ 
greatly. The outer slope of the embankment should be 
either sodded or sown with seed, to protect it from the 
weather, otherwise it is liable to be cut up into deep 
gullies. 





RAILWAY INTER-COMMUNICATION. 
REPORT OF CAPTAIN TYLER, R.E. 


Ir will be remembered that Captain Tyler reported, some 
months since, to the Secretary of the Board of Trade on 
the subject of inter-communication in railway trains. This 
report, embodying the results of a very careful and impar- 
tial investigation, was scarcely used as it should have been 
by the Clearing-house committee. Its contents have not 

et been published in extenso, although certain ——- 
fave been quoted, and deductigns drawn with an obvious 
meaning on which we need not dwell. We now proceed 
to lay the complete report before our readers, in order 
that they may learn how far it bears out the decision 
arrived at by the railway companies :— 

No. 1, Whiteball, 6 February, 1865. 


I have now the honour to — for the information of the Lords 
of the Committee of Privy uncil for Trade, the result of my 
investigations on the subject of inter ication in 
passenger trains. 

This cuestion, which has received much attention from time to 
time, both in this country and on the Continent, has of late under- 
gone considerable change, 

In former years numerous accidents occurred, in which 
were drag along, sometimes for miles, in a disabled condition, or 
on fire, unknown to the engine driver; and it has been principally 
in consequence of such accidents that, first the commissioners of 
railways and afterwards their lordships have addressed circular 
letters from time to time to the different railway companies. 

The subject had attracted much attention previous to 1847 ; and 
in October of that year a circular was issued by the then commis- 
sioners of railways, Lord Granville, Sir Edward Ryan, and Mr. 
Strutt, after communication with the Great Western and London 
and North-Western Railway Companies, describing the methods 

roposed to be adopted by those two companies:—The Great 
estern of employing a travelling porter to keep watch froma box 
at the back of the tender; and the London and North-Western of 
employing a guard to look out from a van next behind the tender 
for any signal from the passengers or, hind guard, or for any 
symptoms of accident in the train. The London and North-Western 
Company also proposed that the under guard riding next to the 
tender should have the power of sounding a whistle on the engine, 
A forcible illustration of the necessity for such precautions 
presented itself in October of that year in the case of Lady 
Zetland, whose carriage was set on fire on the Midland Railway by 
a — from the engine. 

"he commissioners issued a second circular in October, 1851, 
pointing out how desirable it was that “‘the power of travellin, 
along trains while in motion should be given to the guards an 
servants of the company,” and observing “that the benefit derived 
from twat measure may be materially augmented by the more 
general adoption of seats for the guards from which they may look 
along their respective trains, so that they may readily perceive 
whenever anything in their trains may require their attention.” 

The ey at that time in Belgium was the same that has since 
been followed in that country—of employing the to travel 
along the footboards outside of the ; and several of the 
English companies having expressed their willingness to adopt this 
arrangement, the consent of the Postmaster-General was obtained 
to the addition of steps to the Post-office vehicles, with a view to 
its being generally carried out. After further communication 
between the Bo: of Trade, the railway companies, and the 
Clearing-house, a sub-committee was appointed at the Clearing- 
house by a minute of the general managers, dated 4th 7 
1852, to consider the proposal of the Board of Trade to use the 
footboards of the castlagte as a means of communication on the 
outside of trains ; and the sub-committee drew up a list of queries, 
and circulated them among all the railway companies of the United 
Kingdom. They received replies from thirty-five companies, from 
which it appeared that there were twenty-three companies on 
whose lines either bridges, tunnels, or other permanent structures 
rendered it dangerous to pass along the side of a train in motion ; 
there were sixteen companies whose station platforms would have 
required alteration if the footboards of the ad been 
lengthened; and all these companies were in the habit of runnin 
cattle-trucks or goods-trucks to a greater or less extent with th 
passenger trains. All but two stated that no accident had occurred 
which might have been thus prevented, and that they considered 
the power of passing along the footboards would } to ex- 
posure on the part of the public. All but five thought that if 
passengers were able to move from a lower to a higher class of 
carriage, they would be likely to take advantage of this means of 
defrauding the companies. All but one thought the system would 
afford facilities for robbery and assault upon passengers, and 
on females travelling alone. Four companies had em- 
ployed the system for general purposes, and two especially for the 
collection of tickets. But one had discontinued it from oa 
of danger, and another after an accident; and a third did not 
consider that it had been attended with benefit or the reverse, All 
but three thought that the disadvantages of its adoption would 
preponderate. 

The committee came finally to the conclusion— 

“‘That there are several railways, the dimensions of whose permanent 
structures would prevent the plan from being g lly adopted, without 
which it would be inoperative; that the expense of the alteration (which 
they estimated at £165,855) would be out of all proportion to the benefits 
that would be derived from it; that it would expose the public to great 
danger and to robbery, and the companies to fraud ; and that, therefore, it 
is not desiruble to adopt it.” 

I may here add, by way of parenthesis, that the difficulties of such 
communications have increased since the year 1852, in co’ uence 
of the greater width of the i on different lines. And it 
must not be forgotten that the hensions above ex were 
actually real; by the murder of M. Poinsot on a French railway, 
in December, 1860, the assassin having apparently obtained access 
to, and escaped from, the compartment in which M. Poinsot 
travelled, by means of the footboards. 


The subject was allowed to drop after the receipt of the above 
report from the Olearing-house, until a serious accident on the 
Buckinghamshire Railway caused it to —, 
Captain, now Colonel Simmons, of the Royal En; 
up @ memorandum (on the 12th February, 1853) 
which had been adopted in France and um, and made sugges- 
tions with reference to the British railways. ‘The French law pro- 
vided as follows :— 

“Les conducteurs gardes freing seront mis en communication avec le 
mécanicien pour donner en cas d’accident le signal d’a:arme, par tel moyen 
qui sera autorisé par le Ministre des travaux publics sur la proposition de 
la Compagnie.” 

And the law was so far put in force that a guard in the 
carriage of each train was provided with a cord connected with a 
on the tender; but no greater osuaiage was obtained by this 
method than by the system previously referred to as having been 
adopted on the Great Western Railway of nay} of placing a 
travelling porter to keep a look-out from a box on the back of the 
tender; and numerous experiments which were made in France 
with a view to the more perfect system of providing a communica- 
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tion throughout the whole length of a train were not productive of 
any useful result. 
lonel Simmons concluded his memorandum by recommending,— 

“ First, that a communication should be established between a guard to 
be stationed in the front of a train and the driver, as in France ; second, 
that this guard should be placed ina box or van, 80 that his most conve- 
nient and natural position, when the train is in motion, should be with his 
face to the rear, and looking along the train ; and third, that a guard 
should always be placed on the last carriage of the train.” 

And he contemplated the guards exchanging signals by flags and 
lamps, and making use of the footboards when n 4 

In consequence of further agitation the Clearing-house committee 
of general managers, met again in the latter part of 1852, and re- 
appointed a sub-committee, “with a view to ascertain whether a 
~ = for establishing such a means of communication can be devised 
which would not create greater danger than it is designed to guard 
against.” ‘They addressed letters to all the British and to the 
principal Continental railway companies; they investigated the 
merits of the plan which had thus been proposed to them by their 
lordships ; they i ted and idered the models, drawings, and 
descriptions of numerous correspondents and inventors; and they 
finally drew up an elaborate report in March, 1853. 

They found that the only arrangements which were in actual use 
were (1) voltaic communication on the Orleans Railway, which bad 
not answered well; (2) a mirror on the Montpellier & Cette Rail- 
way, placed in front of the guard, in which the train was reflected, 
which was admitted to have many defects; (3) a rope attached to 
a bell on the tender, or to the steam whistle, “ carried along the tops 
of the carriages, supported on brackets, and placed within reach of 
the guards and brakesmen,” as used on the Dutch, and on the 
Prussian, Hanoverian, and other German Railways. With regard 
to the’ question of giving the passengers the power of communica- 
ting with the guard, they reported as follows :— 

“Without overlooking the possibility of such an arrangement being 
occasionally of service, the committee have been unable to persuade them- 
selves that it would not lead to greater disasters than it could, on any view 
of the matter, prevent. Unless the guards and engine-drivers orders 
to stop the train whenever a passenger made a signal the privilege would 
be useless to the latter. It, however, requires little acquaintance with 
railway travelling to be convinced that its dangers would be greatly 
increased if the train were to be stopped whenever and wherever a 
passenger, under the influence of fear or levity, chose to make a signal. 

“The committee is not, therefore, prepared, in the first inst to 





companies; the sudden a of the guards’ brake having 


n 
been depended upon by | ; the footboards having been con- 
sidered available on some lines; and no communication having 
been found necessary or possible on others. F 

The select committee of the House of Commons on res | 
accidents in 1858, after hearing a great deal of evidence from all 
quarters on the subject of communication, both between passengers 


along the topsof the mee f= through which the guard oratravelling 
porter should push himself backwards and forwards in a truck in a 
reclining posture. The only practical remedy that remains is to pro- 
vide that when a signal from a passenger has been given, the ser- 
vants of the company should, if they have no means of ascertaining 
the cause, and are unable to discover any good reason for immediate 
stoppage, proceed forward to the next fixed signals, and eome toa 
stand under their protection. This would seldom lead to a serious 
delay in pulling up, and it would materially decrease the risk of an 
unusual stoppage, which is not slight in some localities, and under 





sy and between guards and engine drivers, recommended 
as follows :— 

# committee is also of that it should be imperative on 
every pee com to estab! means of communication bet 
guards and engine drivers.” 


On the 27th September, 1858, in forwarding a circular letter to the 
railway compauies on the subject of extra brake power on passenger 
trains, their lordships drew attention to the pene of some 
other means of communication being provided between the engine 
driver and the guards than by the steam whistle, and concluded as 
follows:— 

“ My lords regret that the railway companies have as yet made so little 
progress in adopting a means of communication between the engine driver 
and of trains, by means of a cord or otherwise, which shall be cer- 
tain of attracting the immediate attention of either the guard or driver, and 
not be liable to be misunderstood; and my lords trust they will no longer 
delay to provide an efficient means of communication as well as a suffi- 
ciency of brake power for stopping the trains.” 

And on the 30th July, 1864, their lordships addressed their last 
circular letter to the railway companies, calling attention to “ recent 
occurrences of a criminal nature, as well as to the complaints fre- 
quently urged on their attention of the danger existing or appre- 
hended (in case of accidents) from the want of means of communi- 
cation between the different portions of a railway train while in 
motion.” 

Nothing new was elicited in the replies to this circular. 

I have already quoted the French law on this subject, and stated 
the measures which were taken up to 1858, towards carrying it into 
effect ; and I may now refer to the report in 1863 of the distinguished 
French commission, which was nominated on the 5th November, 
1861. The commissioners show that the feeling amongst the French 
railway companies is much the same as that which has been ex- 
sca by the English railway companies, in the following 
sentence :— 


“* PLlati 


t % l'établissement d’une communication entre les agents 





i any arrang t or regulation which would put it in ‘the 
power of the timid or reckless to control the discretion of the guard or 
engine driver, and to put the safety of the whole train in peril.” 

And they added in another place :— 

** Should it, however, appear that the advantage of providing passengers 
with such means of communication countervails its dangers, the committee 
see no mechanical difficulty in the way. 

** But it is of opinion that no such concession should be made until the 
Legislature has specially guarded against the abuse of the privilege by 
making it penal.” 

After referring to the practice on a German (the Cologne and 
Minden) railway, on which, according to Herr Minckwir, “three 
conductors who, during the journey, control the time tables, and, 
standing on the side of the carriages, watch over the safety of the 
passengers, and also three brakesmen, who grease the brakes and 
axletrees ;" and on which “ the passenger carriages are so arranged 
that the officers can pass round them when in motion ;” and to the 
American system, “ where the railway companies make little dis- 
tinction as regards passengers ;” the carriages being so constructed 
and arranged internally that both the passengers and conductors 
can move from one carriage to another by means of a passage 
running through the middle of the entire train. 

The committe proceed to state,— 

“ 22, As regards the first of these modes of enabling the guards to move 
along the train while in motion, this committee proved in the report on the 
subject (already referred to) which the Clearing-house committee forwarded 
last year to the Board of Trade, and to which it now begs to refer, that 
though the plan of lengthening the foot-boards of the carriages for this 
purpose seemed simple and suitable, there were difficulties in the way of its 
adoption on British railways which are insuperable. 

“23. And as regards the American arrangement, it is obvious that it is 
80 opposed to the social habits of the English, and would interfere so much 
with the privacy and comfort which they now enjoy, that these considera- 
tions, apart from others nearly as important, would forbid its adoption in 
this country, 

The committee considered that the “ electric fluid is too subtile, 
and the apparatus used for evolving and conducting it, is too delicate 
for the rough usage and the disturbing causes to which they would 
be exposed when trains are in motion. 

And they proceeded to state their opinion that a cord or line of 
hemp, copper wire, gutta percha, as might be found best in practice, 
employed for connecting a van at the tail of the train with a bell on 
the tender, under detailed arrangements, which they described, 
would be found best to fulfil the various conditions of the case. 
They strongly recommended the companies, parties to the clearin 
system, to give effect to this plan without delay ; and they appoin 
a committee to assist the iated compani Satan uniformity 
— efficiency in the application of the principles which they laid 

own. 

The members of the select committee of the House of Commons 
on Railway and Canal Bills of 1853, who had the above report 
before them, reported to the House the following resolution :— 

“That provision should be made for enforcing the means of constant 

ication bet all the servants to whom the safety of the pasengers 
in any train is entrusted.” 

On the 22nd July, 1854, after another accident, their lordships 
addressed a letter to ten of the principal railway companies, calling 
attention to that resolution; and on the 5th August, in the same 
year, a letter to eighty-seven companies, with reference to that 
resolution and the Olearing-house report, concluding as follows :— 

“* My lords are desirous of recalling the attention of the di of the 
several railway companies to this important subject, in the hope that such 
measures may be adopted as are calculated to bring this improvement into 
general use ip the most convenient manner; and they direct me to point 
out how serious a responsiblity will be tmeurred by them should any 
accident happen in consequence of their neglect to establish this mode of 
affording increased security.” 

The replies of the railway companies to these circular letters were, 
in some cases, a simple acknowledgment ; in others, to the effect 
that the directors were making inquiries or taking steps to secure 
the object in view; in others, that they were prepared to adopt 
whatever might be adopted on the lines of neighbouring corapanies ; 
in others, that communication was afforded by the footboards of the 
carriages ; in others, that the bell and rope system recommended by 
the Olearing-house committee had been tried and found useless; 
and, in others, that it had been brought into use. The Great 
Western Company still retained their system of a travelling porter 
on the back of the tender. The London and North-Western Compan 
had ordered the adoption of Professor Gliickman’s invention, which 

ovided a voltaic communication between the guard and the engine 

ver. 

The London and North-Western Company expended, indeed, a 
considerable sum of money at that time onapparatus for working the 
Gliickman method, and only abandoned it use they found by 

















experience that it was not effective, from failure in mode of 
coupling, in very long trains. 
On the 30th December, 1857, their lordships again addressed a 


circular letter to the railway companies, calling attention to two 
recent accidents by fire—the one on the Great Western Railway (to 
a train on which there was no travelling porter), and the other on 
the Lancaster and Carlisle Railway—stating that twenty-six 
accidents had occurred during the previous four years, “in which 
either the accidents themselves, or some of the ulterior consequences 
of the accidents, would probably have been avoided had such a 
means of communication existed ;” referring to the Clearing-house 
report of 1853, and requesting to know how far the wishes of the 
Legislature, as ex in the recommendations of the select 


committee of 1853, had been carried into effect. 

The replies to this circular were not materially different from 
those referred to previously, which were made to the circular of 
1854; rope and wire communications having been adopted by some 





du train et les vo urs, les a ont unaninement déclarées que 
cette communi n 6tait inadmissible parce qu’elle occasionnerait plus de 
dangers qu’elle ne rendrait de services.” 

The commissioners refer to the report of the French commission 
of inquiry in 1857, which was against any communication between 
passengers and guards on the score of economy as well as of prac- 
ticability ; and to the report of the three ingénieurs-en-chef des 

mts et chaussées, who were appointed specially (after the death of 

. Poinsot) to consider the question of the security of passengers in 
trains in motion. 

This last commission, who reported on the 12th of April, 1861— 

“‘Ecarta tout d’abord l’idée d’une communication entre les voyageurs 
et les agents du train. Elle se borna 4 d der qui les pagnies fus- 
sent invitées:—l1. A pratiquer dans le délai de six mois dans les 
compartiments de 1 et 2 classe une ou deux ouvertures fermées par une 

lace transparente et placées au dessus des filets 4 voyages. 2. A organiser 
fans le méme délai sur toutes les voitures composant les trains de voyageurs 
un syst¢me de marchepieds et de mains courantes horizontales qui per- 
mette, soit aux =— du train, soit 4 des contréleurs speciaux, de 
parcourir toute la longeur du convoi du cété des accotements du chemin. 
3. A presenter au Ministre les ordres de service arrétés par elles pour ce 
contréle de route en exécution des prescriptions ci dessus,”’ 

And the commission, which reported in 1863, stated their own 
conclusions as follows :— 

“3, Que toutes les fois que la composition des trains ne s’y o 
la FB adn on entre le freins et le mécanicien pe he mg pod 
obligatoire ; qu il n’y a pas lieu de faire de méme, en ce qui touche la 
communication entre les voyageurs et les agents du train.” 

Such is briefly the history of this question of communication in 
railway trains. The result is that the bell-and-rope system has, 
within the last few years, been extensively employed for enabling 
the guards to signal to the engine drivers, and has been generally 
successful, though it has sometimes been found to fail from the 
jamming of the rope, both in this country and on the Continent, in 
very long trains. Serious accidents to trains of the description 
referred to have of late been on the decrease, partly in consequence 
of its having been adopted, and partly in consequence of the im- 
provements that have been made in the permanent way and rolling 
stock. But this system is comparatively of little use in the cases to 
which attention is now more particularly directed—of outrage in 
railway carriages. And since the murder of Mr. Briggs (which no 
means of communication could have prevented), other cases have 
occurred, showing the want of further facilities, which have excited 
the public feeling to a degree that can best be appreciated by those 
who travel most. There has been, indeed, a panic among railway 
pesvengeee. unable, of course, to discriminate at the moment 

tween those whom they should avoid and those who would be 
their best protectors, shun all alike; and gentlemen passengers, as 
well as railway officers of all classes, constantly refuse to travel 
singly with a stranger of the weaker sex, under the belief that it is 
only common prudence to avoid in this manner all risk of being 
accused, for purposes of extortion, of insult, or assault. 

The latest phase of the question in this country has, therefore, 
reference more to protection from ou’ thau to precaution against 
accident ; and there can be no doubt of the desirability of affording, 
if possible, at reasonable cost, and in a mode not likely to be abused, 
to every passenger in a train, some facility of attracting attention 
to the compartment in which he (or she) is travelling in case of 
urgent need. An increased desire, as well as undoubtedly an in- 
creased necessity, for such a facility, is caused by the improvement 
which has been wisely introduced upon the different lines, of longer 
runs and fewer stoppages, wherever the nature and amount of the 
traffic has been found to justify it, as the best and safest mode of 
accelerating the speed of the trains. Thus, trains run now daily, 
without stopping, on the— 





Miles. Hrs. Mins. 


South Eastern Railway, from London to Dover, for .. 88 1 55 
London and North- Western, — to a for 84 2 7 

ion to or... 82, 1 50 
Great Western,’ London’to Swindon... .. a oe 17 1 30 
Great Northern, London to Peterborough .. .. .. 76 ae 
London and South-Western, London to Basingstoke.. 48 1 10 


and for distances not much shorter on many other lines, or on other 
portions of the same lines, which I need not enumerate. 


The facility of communication would tend at once to restore con- 


fidence to the travelling public, and to havea powerful deterrent 
influence on the evil-dis 3 and the less the apparatus was 
employed, the more would the object of pro it have been 


attained. In America, a cord under the roof, and circulation 
through the do all that is required; but the great difficulty 
to be contended with in this country, in any attempt to combine 
efficiency with reasonable cost, consists in the necessity which 
appears to exist, not only for providing handles or instruments on 

inside of each compartment of every for communicating 
with the servants of the company, but also for connecting those 
instraments with outside si to direct them to that part of the 
train from which an alarm been given, and in the event of a 
false alarm to ensure the discovery of the offender. 

And there is further the difficulty of enabling any servant of the 
company to visit a compartment from which a signal may have 
been given while the train is in motion, to ascertain the cause of 
the alarm. I have already adverted, and shall hereafter say more in 
regard to the of communication along the foot- 
boards of the are in use on many lines, for want of 
space on either side of the train. It would not be advisable infmany 
cases, Or as & rule, to stop a train at once on an alarm being given 
and I consider that the difficulty would be satisfactorily 
met, even if the roofs of the carriages were on the same level, by 
constructing a tramway and covered passage, as has been proposed, 





the arrang ts on which many lines are worked. Of course, in 
case of fire, or of a carriage being disabled, the train must be 
stopped at all hazards; but it will in other cases be wise to leave it 
to the discretion of the servants of the company to stop their trains 
as speedily as they can do so with safety, under the circumstances 
of each particular case. 

I annex an abstract of the proposals which have been made to their 
lordships in official communications, and I shall next proceed to 
describe the different classes of methods which have been proposed 
here and abroad for providing communication in trains, and to make 
some remarks upon them:— 

1. Bells, gongs, whisiles, detonating and other sound signals on 
separate carriages, connected with outside indicators of different 
descriptions, to attract attention to the part of the train from which 
the sound pr . 

Such signals rendering each carriage independent, and requiring 
no extra coupling between the carriages, would be admirable if they 
could be made efficient. But, unfortunately, there is no certainty 
of their being heard, even from front to rear in a long train ; and 
they are frequently inaudible, under the most favourable conditions, 
when a train is travelling at high speed towards the front. The 
rattle of a train, in passing, particularly through cuttings, or 
tunnels, or bridges, is so great as sometimes to render the steam 
whistle of the engine inaudible to the guard in his van. 

On this point the Clearing-house committee of 1853 observes :— 

** The remarks made in a former part of this report, when treating of air 
whistles, prove that signals depending on sound, if made at a distance 
from the engine driver, are as little to be relied on as those depending on 
sight. Several members of the committee have at various times condu 
experiments having sound for their basis; and the result has invariably 
been that no noise, however loud, shrill, or continued, whether the sound 
was produced by compressed air, trumpets, or gunpowder, could be heard, 
even when the train was short, when there was a head wind, or when the 
speed of the train was considerable.” 

My own view on this subject was confirmed by some experiments 
which the London and South-Western Company and Mr. Edmund 
Tattersall were good enough to allow me to make recently with bell 
—_ fitted up on carriages on the London and South-Western 

ilway. 

a signals, also, would be liable to fail after lying ready, 
perhaps for years, when they were required for use. 

2. oo sight signals on each carriage, independently of 
soun 

= of this class also have the advantage of requiring no extra 

pling between the carriages, but it would be necessary that a 
servant of the company should be constantly and specially on the 
look out for them, because the guards have luggage, parcels, papers, 
to sort and attend to on their journeys. It is further difficult to 
keep men constantly on the alert in looking out for what is very 
seldom seen; and these signals would be invisible in thick fog, or 
in the smoke and steam of a tunnel. 

The French commissioners of 1861 remark, pithily, with regard 
to the above two classes of signals :— 

**Les Nos, 2, 3, 14, 24, t des app visuels ou sonores placés 
sur les voitures des voyageurs. Noes démontrons que leurs signaux 
visuels ne seraient point vus que leurs signaux sonores ne seraient point 
entendus.” 

8. Mirrors for the use of the engine driver or guard, or both, or, 
as has been proposed, so arranged throughout a train as to give the 
guard or guards the opportunity of constantly overlooking the 
interior of every carriage. 

These, again, besides requiring to be constantly cleaned on the 
journey, would frequently be useless in tunnels and fogs; and it 
would probably be disagreeable to many passengers of both sexes 
to be liable to be watched by persons whom they could not see, even if 
the system of supervision proposed could be rendered suitable for 
adoption in practice. Mirrors on the engine, or the van, must, also, 
to be of any use, be extended to a more or less inconvenient distance 
beyond the sides of the train; and extra illumination would be 
necessary at night. 

Neither the engine driver, nor the fireman, nor the guard, could 
be expected to be constantly looking into them. 

Apparatus worked by the revolving axles of the tender or brake 
vans, such as air pumps or magnetic arrangements, are open to the 
objection that they require to be adjusted to extreme variations 
of = and would be useless, when the wheels were skidded by 
the brakes, in slackening speed or in d ding steep iucli 

It is further desirable that the machinery of communication should 
be as far as possible independent in its action of the machinery in 
the train. 

5. Tubes throughoat the train for the conveyance of sound by a 
whistle or otherwise, would require some better means than has yet 
been devised for connecting the action, which leads to the emission 
of sound, with that of an outside indicator. 

The couplings might be made without difficulty; but it is a 
question that can only be decided by experiment, how far the 
sound would be heard throughout the length of a long train in 
motion. 

On this subject the French commission remark :— 

**Les Nos. 17, 26, 28, et 29, croient a |’éfficacité de tuyaux acoustiques 
communiquant sur toute la longeur du train. Il est facile de dGmontrer 
que ce systéme de communication serait au contraire enti@rement in- 
efficace.” 

Tubes for the conveyance of balls, as has also been proposed, 
by a current of air generated by an air pump on the axle of the 
brake van, are open to the objection already referred to unde 
No. 4, and would necessitate the keeping constantly in order of an 
air pump on every brake van. This idea has been worked out in 
a model, the intention being that the passengers should transmit 
balls to the guard in the normal state of the current, and the guard 
should have the power of reversing the current to forward balls to 
the engine driver. 

6. Communications by means of the footboards I have already 
referred to at some length. I may here add that where servants of 
the company are habitually employed to walk along the sides of the 
carriage they should be provided with a clear space of 2ft. 4in. or 
2ft. Gin. in width for that purpose. The Board of Trade “ require- 
ments,” which are issued as a guide to engineers in the construction 
of new lines, contain the following paragraph, which was intended 
to provide against damage to passengers and servants of the com- 
pany, particularly in looking out of the carriage windows, as well 
as to meet other contingencies :— 

“15. No standing work above the level of the carriage steps should 
be nearer to the outer edge of the rail than 3ft. Gin. where the carriages 
are not above 7ft. 4in. in width, outside measurement. When the carriages 
are of a r width than 7ft. 4in. a proportionate increase should be 
made in space between any such standing work aud the rail. On Lrish 
railways the distance between the outside of the rail and the nearest stand- 
ing work should be at least 4ft. On the broad gauge lines in England the 
distance should not be less than 3ft. 6in.” 

But there has been no means of restricting railway companies as 
to the width of their carriages after the opening of a line; and the 
temptations to increase their width on some lines are great. For 
instance, a first-class carriage of three compartments carrying four 
passengers in a row, will contain altogether twenty-four passengers, 
whereas a similar carrying three passengers in a 
row will only contain eighteen ngers; and the proportional 
saving of dead weight in the former is considerable, while the cost 
of construction is not much greater. A still greater economical 
advantage is obtained, in some cases, by constructing first-class 
carriages of four compartments, capable of containing thirty-two 
p gers, and carriages of other classes in similar proportions. A 
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carriage 7ft. 4in. wide, projecting 1ft. 2in. beyond the rails on each 


side, allows only 3{t. 8in. between the outside of two carriages on 
different lines of rails, out of the usual 6ft. of intermediate 5 
and 2ft. Sin. out of the 5ft. of intermediate space on some the 
older lines; whereas, from 4ft. 8in. to 5ft. would be required 
between the carriuges to allow a guard on the side of one train to 
a guard on the side of another train with safety. A carriage 
8ft. wide, in like manner—and such a width is by no means un- 
common—projecting 1ft. 6in. on each side, leaves only 8ft.; and a 
carriage 9ft. wide, projecting 2ft. on each side, only 2ft, between the 
two lines of rails. 
(To be continued.) 


LAW INTELLIGENCE, 


COURT OF QUEEN’S BENCH, Gumpua.t, Juny 3. 
(Sittings at Nisi Prius, before the Lonp Cuter Justice and a 
Special Jury.) 


SYMONDS UV. FOXWELL. — 
Tue following case will be read with some interest, embracing as 
it does a question of considerable importance to consulting engi- 
neers. The action was brought to recover remuneration for ser- 
vices rendered as a skilled or scientific witness imja cause. » It was 
an action by Captain Symonds, who of late years has practised as a 
civil engineer as the surviving partner in the late firm of Richard 
Roberts and Co., to recover the sum of £124 15s. 6d., the amount of 
their charges as consulting engineers, for services re: to the 
now defendant in a suit by him in the Court of bre cagA ta 
Mr. Bostock, in which Mr. Foxwell sought to establish the Validity 
of certain patents for sewing machines. The particulars ed 
that sum. The defendant paid into court £50, and denied any 
further lability. The particnlars were as follow :— 


£ 6. d. 
Jan. 16, 1864—To receiving instructions in the case, 
and reading of specifications and other documents 
relating thereto os oun os ose - 1515 0 
Jan. 20, 1864—To travelling expenses from Wales to 
attend as witness... eve eee oon wo 215 6 
Jan. 20, 1864—To charge for time and consulting 
with Mr. Hodge on arrival ... owe wee -- 1010 0 
Jan. 21, 1864—To consultation with Mr. Hodge in 
the above case, and attending in court... -- 1010 0 
Jan, 22, 1864—To attendance in court eos -- 1010 0 
Jan. 25, 1864—To ditto... ove ooo ind 1010 0 
Jan. 27, 1864—To ditto... if 1010 © 
Jan. 28, 1864—To ditto... on 1010 0 


Feb. 6, 1864—To letter from Mr. Wickens, enclosing 
copy of Lord Chancellor’s opinion in the above 


and reading same oie ooo coe on 0 
Feb. 12, 1864—To attending consultation at Mr, 

Wickens’ office ove eco - -- 1010 0 
Feb. 13, 1864—Attendance in court ... eve «-» 1010 0 
Feb. 18, 1864—Hotel bill we sae a o>, Cun. © 
Remaining in town in apartments from Jan. 26 to 

Feb. 28... ooo ose ooo ose ode -- 13810 0 

£124 15 6 


Mr. Hawkins, Q.C., and Mr. Horace Lloyd were for the plaintiff ; 
Mr. James, Q.C., and Mr. Holkar were for the defendant. 

Professional men, especially civil engineers, are often engaged in 
causes not only to consult and advise, but also to give evidence as 
skilled or scientific witnesses on matters rather of experience and 
opinion than on mere matters of fact. In such cases they usually 
receive @ fee for perusing the papers and making themselves gene- 
rally masters of the case, and also at the rate of ten guineas a day 
forconsultation and attendancein court. Atall events, thisappears to be 
the rate of remuneration for gentlemen of eminence and experience in 
the profession, who would not be sufficiently remunerated by the ordi- 
nary allowance of three — a day as between party and party on 
taxation of costs. In the present case it was given in evidence 
that the late Mr. Roberts was a gentleman of nent and 
experience in what Mr. Scott Russell called “ matters of minute 
mechanism.” The present case, as will have been seen, had arisen 
out of the “ great sewing-machine patent case,” which was tried 
before the Lord Chancellor in the early part of last year. In that 
case, of course, questions arose as to whether, in truth, a sewing- 
machine could be made to work under the specification of Mr. Fox- 
well, and also, with reference to other and prior patents, whether 
the process was new and was really his own invention. These 
questions were necessarily in a great degree, indeed, mainly mecha- 
nical, and involved mechanical skill and experience; and, as is 
usual, various eminent engineers and mechanists were engaged as 
witnesses on either side. On the part of Mr. Foxwell the eminent 
engineers Mr, Bovill and Mr. Paul Hodge were engaged. In the 
course of the hearing, about the date first mentioned in the par- 
ticulars, it appeared to them desirable that Mr. Roberts should be 
called to give a governing opinion upon the mechanical questions 
involved, and he was accordingly called in. At that time, being in 
weak health, he was, for the purpose of restoration, down at 
Aberystwith, in Wales, and he came up to London for the pur, 
of the case, had various consultations, and attended the court from 
day to day in order to be examined as a witness if necessary. It 
occurred, however, to the Lord Chancellor that the validity of the 
specification might be determined as a question of law, and legal 
construction upon the face of it, without resort to external evidence 
as to mechanical action, and upon that point his lordship ultimately 
decided; and, in point of fact, Mr. Roberts was not actually ex- 
amined in court, though in attendance for that purpose. In the 
reguli, the Lord Chancellor decided against Mr. Foswell that his 
patent was invalid on account of the insufficiency of his specifica- 
tion. He, of course, had to pay costs, as an unsuccessful suitor, to 
the opposite party in Chancery, and he would also have to pay his 
own witnesses at the ordinary rate allowed on taxation of costs— 
that is, in the case of professional men, three guineas a day. The 
question, however, was as to their extra charges as “‘ski wit- 
uesses.’’ Mr. Roberts had unhappily since died, and the present 
action was by his surviving partner, ree og Symonds, who was 
examined as a witness in support of the claim which he said he had 
made out partly from the diary of Mr. Roberts and partly from his 
information, and that there was no distinction between the remune- 
_ > be received as scientific witnesses and the general business 
of the firm. 

Mr. Paul Hodge, Mr. Scott Russell, Mr. Fothergill, and Mr. 
Braithwaite, all eminent “y= yen were called as witnesses in 
support of the claim. The first-named gentleman being asked by 
counsel whether he had not been constantly “ employed as a profes- 
sional witness,” 

The Lord Chief Justice observed, I don’t like to hear that phrase 
“ employed as a witness.” 

The counsel said he meant being employed to advise and consult 
as an engineer. The duty of a scientific witness, he added, is not 
contined to > giving evidence. 

The Lord Chief Justice: I wish it were. It would be well if 
there were a distinction between advising and assisting in a case, 
and giving evidence in it. Perhaps it was the mixing up of the two 
characters—of vocate, or adviser, and of witness—which tends to 
make what is called “ scientific evidence ” so much open to animad- 
version. The gentleman who is consulted is intended to be, and 
afterwards becomes, a witness in the case, and all his professional 
interest and personal bias are enlisted on the side of the party by 
whom he is called or “ employed.” 

Counsel said that certainly was so to a ve: great extent. 

The witness (Mr. Hodge) said the value of “ scientific” evidence 
apart le pene nt, matter im band tho resulta of 
experience and skill. And in this instance it was 
Tite tne, in on uence of the course of the e before the 

rd Chancellor taken the course he ultimately took, to be of 
Great importance to get the highest possible evidence on a question 
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of mechanical construction, and as Mr. Roberts had the highest re- 
eae in the world on such matters, it was deemed advisable to 

ve the advantage of his evidence and advice. He observed, how- 
ever, that he must confess that there were professional men, he was 
ashamed to say, ready to give their evidence any way. 

Mr. Scott Russell, in giving his evidence, eaid that the value of a 
man’s opinion, of course, Would depend upon his skill and expe- 
rience, and that the time of a man of t-rate eminence and 
experience was worth a great deal, so that the rate of charge men- 
tioned was quite reasonable and usual. He added that he quite 
concurred in what his lordship had said on the subject, and went 
on to say emphatically, “I take it really as a kindness to my pro- 
fession that his lordship should have spoken in reprobation of men 
who arein the habit of selling their and calling it evidence. 
But there are men calling themselves civil cogiveers n fact 
abuse the profession, and bring discredit upon I quite concur 
in what your lordshi said.es to the desirability of separating advice 
from evidence, and I. wish that we were paid only for our pro- 
fessional advice and assistance, and not for .our attendance as 
witnesses to give evidence.” 

The Lord Chief Justice observed that it was but reasonable that 
@ professional man should be paid for his loss of time, whether 
occasioned by attendance as a witness or otherwise; and.of course 
this remuneration for loss of time should be in proportion to the 
value of the professional man’s time. It would not abate the evil 
he alluded to merely to charge nothing for attendance as a witness, 
as the amount would probably be thrown on the charge for advice 
and assistance, 

The case for the defence in substance was that the charges were 
excessive; that £5 a day was enough for attendance in court or at 
consultation ; that Mr. Roberts was ill, and hardly able to attend to 
the case ; and that in point of fact, and as it turned out, he was not 
actually examined, and his evidence was worthless, and that, for 
these and other reasons, the sum of £50 paid into court was amply 
sufficient. 

In support of this defence, Mr. Foxwell, the defendant, was called, 
and stated that he had, in fact, settled with other of his professional 
witnesses, Mr. Bovill, Mr. M‘Connell, &c., for £60 each. As to Mr. 
Hodge, his bill bad not yet been received. The sum paid into 
court was, he said, £10 more than necessary, at a reasonable rate 
of remuneration. 

It was elicited in cross-examination that Mr. Bovill and Mr. 
M‘Connell both charged £10 10s. a day, and that the sum of £60 
which they had each accepted, was a compromise. He denied one 
of the attendances, but admitted that he had seen Mr. Roberts in 
court five days. 

In the course of the trial, which occupied a considerable time, 
indeed the greater part of the day, 

The Lord Chief Justice intimated his opinion that the plaintiff 
was not entitled to recover the charges in respect of his coming up 
from Wales, as his place of business was in London. 

At the close of the case, 

The Lord Chief Justice, in summing up the case to the jury, 
said, in the absence of any evidence of special or express contract, 
the question would be what was the ordinary rate of remuneration 
in euch cases, a liability or contract for . being admitted, and 
the dispute being only astoamount? It was entirely a question 
for the jury whether the charges were reasonable. They must 
remember that in such cases it was not merely a question ‘of 
labour and time, but of skill and experience, which of course bad 
their value. The jury reading the specification of a patent for 
some mechanical invention would find it a matter of great labour 
to understand it, whereas a skilled engineer or mechanist 
would understand it, and will be able to explain it, at a 
glance. This was not a reason why he should be paid less, for 
it was that very facility for which he was paid. He brou, ht 
to the matter the knowledge and experience acquired by the 
labours of many years, enabling him to do with comparative ease 
what to another without that experience would be a matter of 
intense labour and severe exertion. As to what was reasonable, it 
was difficult to get to any standard, and it was doubtful whether any 
rate of charge become established. As to consultations, for 
instance, when he was at the bar a fee of five guineas used to be con- 
sidered reasonable for gentlemen in good practice at the bar; but 
ago the fees might have increased since then. As to 

r. Roberts’ state of health, it was hardly a reason for reducing his 
charges that he attended to the matter while in such a state of 
health, and if it were intended to dispute his charges on that ground 
it would have been proper at once to dismiss him, not retain him in 
the cause to the last. Upon the general question as to the payment 
of remuneration for attendances in court as witnesses, a map, no 
doubt, ought not to be allowed to make a ape by a traffic in testi- 
mony ; but, on the other hand, he was fairly entitled to remuneration 
for loss of time while waiting in court, and as to this the proper 
standard was what he would probably make on an average in the 
ordinary exercise cf his profession, and if usage had established a 
certain rate or standard of remuneration, at so much a day, then it 
might be reasonable to have regard to it. The question was, on the 
whole, what cha were fair and reasonable—whether as to the 
items or beads of c 6, or the amount of each charge—as to which 
the jury must form a judgment. 

The jury, after a little consultation, went out of court to consider 
their verdict, and after an absence of about an hour they returned 
with a verdict for the plaintiff for the sum of £18 6s. beyond the 
sum paid into court, making altogether the sum of £68 6s. 








PATENTS AND MONOPOLIES. 


Many of us enter this world on a nt bed. If we are 
“ brought up by hand,” it is on patent food administered through a 
patent feeding-bottle. Those who, when ill, imprudently attempt 
to cure themselves by taking a so-called “ patent” medicine, are 
almost certain to die, and are likely, if rich enough, to be enclosed 
in a patent coffin, and transported to their last and least unhappy 
home in a patent hearse. Thus, with all the incidents of life and 
of death, articles or processes for which her Majesty has granted 
her letters patent are intimately associated. There is but one 
striking exception. No patent has yet been obtained for an 
improvement on the old-fashioned plan according to which the 
earth is replenished. Before long, this matter will doubtless attract 
the attention of patentees ambitious of showing how to do by 
artificial means what is assuredly nobler, as well as more difficult, 
aan 0 Cneree blades of grass to grow where but one grew 

lore. 

There can be no question, then, as to the of the 
interest attaching to patents. Hardly any man, woman, or child is 
unaffected by them. Yet among the multitude whom they concern 
there are but few who think seriously about the expediency of 
granting or withholding them; and, among those who have made 
up their minds on the subject, there are very great differences of 
opinion. 

It is held by the opponents of patents that to grant them at all is 
both a mistake and oy meted mistake in principle and an injury 
to trade. Only a few days ago we read in the 7imes that the fact of 
a certain French firm having been able to supply locomotives to an 
English railway company at a lower price than any firm in this 
country was chiefly owing to the operation of our patent laws. It 
was not alleged that French or Belgian manufacturers were freed 
from the operation of such laws; but it was maintained that they 
did not suffer nearly so much from them asall English firms do. 
The short and conclusive answer to this is that in France to every 
million of the a ae there are at present 162 patents in force ; in 
Belgium 312, and in England 100. As the number of manufacturers is 
much less in tose connie ep 0 ee aes of 
patent tbe infinitely greater there om 
not hamper the action of foglish firms exclusively. Even if they did 
have that effect, it would not follow that to grant them was an 
error. This proposition has, however, been gravel 








ly 
an elaborate article in the current number of the “ Edinburgh 





Review.” Moreover, it is stated that copyright is as defensible a 
privilege as patent rights are ive mon: . We consider 
the distinction drawn between them to be wholly illusory. For the 
present, however, we shall confine ourselves to an examination 
of the arguments, contained in that article, against granting letters 
patent for inventions. 

These arguments are based on: two theories—first, that patents, 
being monopolies, are injurious; second, that they are hindrances 
to free competition. We admit that monopolies, properly so called, 
“are odious.” We desire that every enactment tending towards 
protection, as opposed to of trade, should be swept 
away. We maintain, however, that modern patents differ so essen- 
tially from the old monopolies as to be necessary, in order to ensure 








unrestricted competition. i 
The article in the, Edinburgh” begins by referring to the effect 
produced when the list of, monopolies granted by Queen Elizabeth 


that bread would soon be included 
among the number of the things for which monopolies were accorded. 
We are then told by the writer in the “ Edinburgh” that “if the 
list of such monopolies-were pow read over in the House, it would 
be found that the case of which the mere imagination once provoked 
such wrath in Parliament bas been realised—bread is among their 
number, and a man shall bardly mix flour and water and bake them 
into bread in any manner which has not been ted by the Crown 
to the exclusive use of some yl If this statement were 
wholly accurate, then it would impossible for any one to bake 
bread without a license. Is this a fact? 

Taking the illustration thus furnished, let us endeavour to dispel 
the confusion of ideas which the writer seems to labour under, as to 
the difference between a monopoly such as that granted by Queen 
Elizabeth and a patent for making bread granted by Queen Victoria. 
Her Majesty has empowered Dr, Dauglish to have the sole right of 
making aérated bread for @ fixed period, in consideration of his 
having paid, certain fees and disclosed the nature of his invention. 
Having paid the fees and obtained the protection, he is entitled to sue 
anyone who shall infringe his patent. He cannot interfere with 
any baker who chooses to bake bread in a manner different from his 
own. He may charge what he pleases for his loaves; but no one is 
obliged to buy or eat them, In fact his whole power is limited to 
bringing a new sort of bread into the market, and persuading con- 
sumers to purchase it in preference to all other sorts, In enabling 
Dr. Dauglish to do this, Queen Victoria does not, we think, render 
him any unfair assistance, 

Queen Elizabeth would have acted otherwise. She would have 
bestowed upon him the “ monopoly” of making bread, and have 
empowered him to hinder anyone from interfering with his exclu- 
sive right. Dr. eee ee then have had nothing to fear 
from competition. his bread were good or bad, the public 
would have been compelled by necessity either to purchase it at his 
own price, or else to dispense with the “staff of life” altogether. 
Moreover, no family would dare to make bread for home consump- 
tion, because to do so would be to interfere with his monopoly. 
The result would be that under Queen Elizabeth, Dr. Dauglish 
would rapidly accumulate wealth, to the detriment of his fellow 
men, whereas under Queen Victoria he cannot acquire any money 
without benefitting his fellows. Tbe modern patent means the 

wer to compete; the ancient monopoly the power to restrain. 

o characterise both patents and monopolies as alike oppressive, is 
to assert that which cannot be substantiated. 

An inventor who trusts in the honour of his fellows is like a 
banker who refuses to lock up his safe. To discover a process, and 
apply it in practice, involves not mental labour only, but an expen- 
diture of money also, For instance, a man invents a steel pen, 
which will write, if not s better than any other ever made. 
This would bea useful discovery, and it wovld be the meaus 
of largely remunerating him who had the good fortune to make it. 
Let us suppose that he sets to work to produce the improved pens 
without first having acquired the — of making them during a 
period of fourteen years: He would fail frequently before 
attaining the desired result. Much of his time and means would 
have to be bestowed on erecting the proper machinery, and 
making his invention generally known. If it answered perfectly, 
the demand for the ew would be great. Rival penmakers 
would be unable to IA gostomers for their inferior articles. 
Would a watch the rising reputation of the clever in- 
ventor ? e should regard them as very bad men of business if 
they did. They would be obliged either to produce a better pen, or 
else to manufacture that which had proved to be 80 good, and had 
become so popular. Starting with the knowledge im to them 
by the ingenious inventor, and thus released from the ‘necessity of 
pone > he time and energies in ee eres they 
would be able to erect machinery at a less cost than he had incu! 
and, consequently, to sell pens at a lower price, and yet at a greater 
profit than he could sell them. The inventor would starve, and the 
pirate would grow rich. Hence, in these days, without patent laws 
there could be no competition. Competition implies equality. It is 
a monopoly of the most obnoxious kind, if one man have the 
opportunity of snatching from another the fruit of his toil and the 
result of his outlay, if one may reap where another has sown. A 
patent law prevents this. 

If the inventor were working under the protection of a patent 
he would have the same difficulties to overcome as before. But he 
would be freed from the apprehension of —? all return for his 
outlay. While his patent continued in force he would have the 
sole right of manufacturing a particular article, a right which 
would be useless unless he could manufacture that article eo cheaply 
as to compete with all others of a similarkind. Thus, his patent 
privilege would merely give him the opportunity of competing on 
equal terms with every one else. 

These are the leading principles aes which the bestowal 
of patentscan be defended. But the pro ns of our patent laws 
cannot be supported on these or any other grounds. Our laws, as 
now framed, give the greatest possible amount of annoyance to 
public with the least possible protection to the tee. 

So long as inventors can obtain patents the public gains quite as 
much as inventors cando. By taking out a patent they bind them- 
selves to disclose the nature of their inveution, and also to make it 
over to the public after the lapse of a few years, If they cannot 
receive legal protection, they make no disclosure because, unless 
they work in secret, the fruit of their labours will be filched from 
them. In the one case it is their interest to strive to furnish the 
public with the most perfect machine, process, or article they can 
produce. In the other, their energies must be chiefly expended in 
concealing from the public their methods of working, or the con- 
struction of their improved machinery. The absence of a patent 
law is a premium on secresy. 

We are disinclined to cite the example of any other country in 
support of the course which should be pursued in our own. But in 
the present case we must make an exception in favour of the United 
States. There, if anywhere, patent laws would not be maintained 
for a day if they proved so detrimental to trade as some would have 
us believe. Now, the Americans have afforded us as much reason 
for a they desire the dissolution of the ern | as for 
maintaining that they are dissatisfied with the operation of their 
In report for last year, the commissioner of 
ts assures Oongress, 


1D ae ey eee most inventors in this 
(America) it wo id seem not less to question the 
of property, or the fundamental laws of m » than to inquire 


into the right and policy of granting patents for inventions.” 


reesons for paten 
defectiveness of our t laws, and the in: 
which decide relating 
rt any well-considered 
as we sh phe dy erly udicious repeal. 
Tous To abot would be 
. To abolish those laws, in place of amending them, be 
at once unwise and indefensible.— Reader. 
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ALISON AND SHAW’S IMPROVED ELEVATORS FOR RAISING WATER, &c., FROM COLLIERIES. 
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Tus invention, patented by Messrs. Alison and Shaw, of Smith- 
field, relates to improvements in elevators for mines, Fig. 1 repre- 
senting a sectional elevation of the improved elevator for raising 
minerals and water from mines, for conveying workmen up and 
down the shafts, and for ventilating the mines, and other purposes, 
such for example, as elevating minerals from the bottom to the top 
of blast furnaces; and Fig. 2 a ground plan of said elevator and 
ventilator. 

The patentee places in the shaft a cylinder of 5ft. diameter, more 
or less, made of cast iron or other suitable material. This cylinder 
rises several feet above the top of the shaft, and reaches down the 
shaft to a few feet below the bottom of the mine. In this cylinder 
is placed a double or single headed piston. Between the two heads 
of the piston is a receiver, made of iron or other suitable material, 
which bolds the mineral or water to be raised, and in which the 
workmen are conveyed, This receiver may either be placed above 
the piston or between the two heads of the piston, as may be con- 
sidered best. The coals or other mineral may be placed in the 
receiver either in bulk or in the underground wagons, and be raised 
to the surface within the receiver and cylinder; the cylinder being 
provided with an iron door or doors at top and bottom, and also at 
each of the intermediate loading places; these doors being either 
hinged, slide, swivel, or of any other kind deemed suitable, and 
corresponding openings are made in the receiver to admit the load, 
which may be discharged at the top in any way that experience may 
direct. The receiver may be held in its place, either by a lever to 
adjust it when it stops, or by a groove in the cylinder and a corre- 
sponding tongue on the piston, or vice versd, or by any other con- 
trivance. 

At Fig. 1 the receiver is shown at the bottom at one of the inter- 
mediate loading places, and at the top of the cylinder, and to avoid 
misconception we would here observe that the cylinder contains but 
one receiver and not three, as would appear from a cursory glance 
at the engraving. 

A steam engine or other power is placed at the top of the mine, 
for the purpose of forcing air down a shaft in a tube of cast iron o 
other material, of twelve inches diameter more or less. Two air 
vessels are shown, but one either above or below ground will do, or 
even none at all. The forced air into the cylinder below the 
piston, which it raises with its load to the top. Two valves are 
placed at the bottom of the mine—the one on the supply pipe, and the 
other on theescape pipe. By opening the supply ve and shutting 
the escape valve, the platform or piston rises by the pressure of the 
air beneath, and by opening the escape valve and shutting the 
supply valve the platform or piston descends by its own weight, and 
the mine is ventilated by the air thus di ed from the cylinder. 
The complete ventilation of the mine is effected by conducting the 
escaping air at the bottom through the levels to the extremities of 
the mine by pipes of iron or other material, or in any other way 
that may be thought best. The air let out at the extremities of the 
mine drives the foul air before it, which escapes up the air shaft. 
There is thus a constant supply of fresh air entering the mine, which 
forces out the foul air. 

It is recommended that both the escape valve and the supply 
valve should be placed at the bottom of the mine, and worked there 
and at the intermediate loading places; but they may be placed 
otherwise if it is thought desirable. When p! at the bottom, a 
bell to communicate to and from the top may be used. It is recom- 
mended that forced air be used; but if exhausted air be preferred, or 
both forcing and exhausting, either plan will answer the purpose. 
It is also recommended that two shafts be used, one for the cylinder 
and one for ventilation; nevertheless, one shaft in two compart- 
ments will do. This elevator is suitable for shafts of any depth, 
and also for many purposes above ground. 
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It will be seen that this invention is neither more nor less than a | 
very ingenious application of the principle involved in the original 
atmospheric railway to a novel purpose. 








STOVIN’S IMPROVEMENTS IN COMMUNICATING 
IN RAILWAY TRAINS. 


Tuese improvements, by Mr. Stovin, of Whitehead’s-grove, Chel- 
sea, relate more particularly to improved and additional means for 
operating and bringing into position the signalling contrivances 
mentioned in the provisional specification of an invention for 
“Improvements in the means of communicating signals from 
passengers in railway trains to the guards and engine drivers,” 
which invention relates to the uncovering or displaying a lamp at 
night, and the exhibiting a flag, or flat signal in lieu of the flag, by 
day, from, upon, over, or above a railway carriage. 





The present improvements consist in casiing or fitting a small 
rectangular, oval, or other shaped socket plate or piece of brass 
or gun-metal with a projection or projections on its upper surface, 
which projection or projections are drilled to receive a short 
spindle or bolt, and thereby to forma hinged joint. This hinged 
joint it is preferred to place at or near to one end or centre of 
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the plate or casting; and in the plate is cast, transversely to the 
axis of the hinge, a longitudinal slot, or the plate is cast with the 
said slot. On the bolt or spindle of the hinge is carried a lever, 
the upper end of which is forked so as to represent a long letter 
D when placed with its flat side uppermost—thus, tj The other 
end of the lever is provided with a plate or piece of metal, forming 
a disc, or part disc, of a semicircular form, or of the form of a greater 
or lesser portion of a circle. The disc is of such a size as to fit 
closely the slot in the plate; and it will be obvious that, from the 
form of the said disc, it will always (in any position in which 
the forked lever may be placed) exactly fit the slot, thereby form- 
ing a perfect joint. On that end of the dise farthest from the 
lever, and below the slotted plate, is cast or fitted a projecting 
piece, and a hole is drilled therein. ‘The slotted plate, with the 
lever and disc, being screwed upon the carriage, the projecting 
piece of disc will be inside the carriage, and to it may be attached 
directly a handle, for the purpose of actuating the signal lever or 
cords ; or wires may be led from other compartments of the car- 
riage, and attached thereto, for the same purpose. The flat signal 
disc is constructed of a circular, oval, square, or any other suitable 
form; and at or about its centre, at the back or front, is fixed a 
piece, of a form somewhat resembling a hook or portion of a 
ring, so that the signal disc may be thereby suspended from the 
upper part of the ty part of lever; or the suspending piece is fitted 
to the top or upper part of signal disc. This flat disc is for the 
purpose of day signalling. For signalling by night a lamp is em- 
ployed, having one, two, or more lenses or faces, and so constructed 
that it may be suspended in the place of the day signal, and in all 
positions of the lever hang vertically. 

There is also fitted to the carriage a box or chamber, of a cir- 
cular, square, or other form. This box or chamber is open at the 
top, and is placed at such a distance from the slotted plate that 
when the lever is depressed to its utmost extent, the upper or 
straight portion of the will come immediately over the centre of 
the open box or chamber, and allow the lamp or signal to swing 
within or rest at the bottom of the box or chamber, and be thereby 
concealed. Should it be found, however, that the light of the 
lamp is not sufficiently obscured, it is proposed to make the lamp 
carry above it a sheet of metal, so that, when the lamp is within 
the box or chamber, the sheet of metal will form a top or cover for 
the same. It is also proposed, if necessary, to perforate the walls or 
sides of the said box or chamber, so as to admit air to the lamp; 
the chamber top or cover carried by the lamp may be also per- 
forated for the same purpose. 

When it is desired to signal by pulling’ on the handles within 
the carriage the signal disc or lamp will be lifted, with the lever, 
to a vertical position, and the signal thereby a and may be 
returned, when desired, from above the carriage by the , or 
from within the carriage by pressing on the handle attached to the 
semicircular disc hereinbefore mentioned. 

It is proposed to fit one or more of the signalling arrangements, 
herein described, to each carriage, and to use, in some cases, discs 
of various colours, and lamps fitted with glasses of different colours, 
so as thereby to convey signals of different or distinct import or 
meaning. 

There may be interposed, should it be found necessary, at any 
convenient part of the signalling arrangements, springs of spiral 
or other form, for the purposes of arresting or controlling the too 
sudden motion of the Ever; and a ratchet wheel may be employed 
within the carriage, fitted with a pawl or catch, for the same pur- 
pose, or an arrangement of double ratchet wheels; or the ratchet 
wheel may be fitted with a crank handle, and used for the pur- 
pose of operating the cords and wires leading to the signalling 
arrangements. 








Juty 7, 1865. 








THE ENGINEER. 


5 






























LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





DISPOSING OF THE VAPOUR OF NAPHTIIA, 

S1r,—A correspondent of last week’s Encinzer wishes to know 
how to get rid of, or possibly utilise, the vapours of naphtha 
generated in a large room. 

In answer to this I beg to enclose a sketch of a plan that will, 
I believe, meet both requirements, and if your correspondent has 
steam power is, atany rate, worth trying. 

Over the place or vessel that gives off the vapour suspend a 
trumpet-shaped funnel A, from this lead a small pipe B to the 
boiler, where it must join a steam pipe C and an air pipe D, each 
a with acock. The way they meet is shown in the enlarged 


Now, it seems obvious that the steam will draw in both the 
vapour of naphtha and air in proper proportion for combustion 
when regulated by the cocks, and the mixture is by the pipe E, 


| 


| the openings is not imperative. 


led to the furnace over the grate where it ignites, and thus at once | 
is got rid of and utilised without any costly condensing apparatus, | 


85, Whitecross-street, E.C. 
June 27th, 1865. P. JENSEN. 





ON IMPROVEMENTS IN THE SLIDE VALVES OF THE 
MARINE ENGINE, 

Sm,—The adage “there is nothing new under the sun” is only 
partially truthful when applied to the many improvements lately 
made in science. It is granted that many crude ideas in being years 
ago only required modification in order to be more perfect; but 
still this much was wanting—hence the cause and the effect. 

In the days that the side-lever 
engine rejoiced in being supreme 
the slide valve was deemed neces- 
sary to have a stroke of from Gin. 
to 24in., 18in. being the average 
for engines of considerable power. 
Now, it is obvious that, when two 
bodies are in contact, the longer 
the sliding motion imparted is 
continued, the greater the friction, 
due, of course, to the surface in 
contact and pressure imposed ; 
but should the surface and the 
motion be reduced, the friction is 
likewise affected. Double beat 
valves have been adopted for slow- 
speed engines, but are not, as at 
present arranged, applicable for 
the marine engine of the present 
day. The common shortslide valve, 
as previously described, has been 
long in use for enginesofall powers 
and classes, but the friction, &c., has 
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the truth of this statement, let it be presumed that the above 
diagrams illustrate a valve and ports for a cylinder of 50-horse power 
nominal. Let it be assumed that the width of the opening caused by 
the slide is lin., the outside lap to be (say) 1}in., the inside lap to 
be j4in., and the width of the narrow, or inside bar, to be 1}in. 
Ilaving decided on these arbitrary dimensions, it next becomes 
needful to deduce the remaining proportions. Now, for engines 
moving at high velocities, it is necessary that the exhaust should 
have a lead on the supply, which will, of course, as before 
stated in a previous letter, be due to the width of the outside lap, 
minus inside lap. The proportion of the ports supply to that for 
The same may be said of the 
exhaust port in relation to that for the supply. Presuming the 
width of the latter to be 2in. each, the following formule will supply 
the desiderata. 

Width of exhaust space in valve = width of two ports supply 
X 1:5 + half travel of the valve + width of small bar, minus inside 
lap. 

Width of exhaust port in cylinder = width of small bars, minus 
inside laps deducted from the width of exhaust space in the valve. 

Width of large bar in cylinder = outside lap +- width of opening 
caused by valve, -+ width of small bar + half travel of valve. 

To test the truth of these rules will be to disarrange all the pro- 
portions, but before entering into that subject it will be well to ex- 


| plain the reason for the present constant numbers. The width of 
| the exhaust space in the valve (on referring also to Fig. 1) will be 


| understood to be based on two fixed pro 


rtions, viz., ratio of the 
supply ports to that for the exhaust, and the half travel of the valve. 
On referring to Fig. 2 it will be seen that one bar only affects the ex- 
haust from the outside port, hence the allusion in the rule to one 
bar. The last portion of this rule may seem superfluous, but when 
a certain dimension, or rather proportion, is fixed upon, the inside lap 
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greatly tended to retard its general 
adoption—hence the introduction 
of the double-ported valve, com- 
monly known as the “ equilibrium 
or gridiron slide valve.” The term 
equilibrium is due to the peculiar 
shape of the body part of the valve, 
the steam thereby being allowed to 
act on theexternal and internal por- 
tions at the same time, equally or 
unequally, as the form will admit. 
This arrangement is not entirely 
novel. It will be remembered, 
doubtless, by many, that the slide 
valves used for the old table and 
other engines were hollow between 
the faces; the supply steam acting 
on the exterior portion, and the { 
exhaust in the interior, thus caus- DSSI95 
ing au equalisation of the action 
of the steam, due to that portion it 
surrounded. The equilibrium slide 
valves of the present day are not 
much varied in principle, the diffe- 
rence being due, perhaps, more to 
proportion than design. Fig. 1 is 
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@ good example, properly propor- 


tioned, both for supply and exhaust relicf. It will be readil 
understood that the stroke of this valve will be exactly haif 
of that of the common slide, due, of course, to the double ports in 
the place of single. Another great 
the stroke of the valve for the same power is, 
eccentric rods aud links in a given space, 
action is imperative. The frictional surface is, perhaps, increased 
on tho present ple as pared with that of the common kind; 
ut this evil is counteracted by the reduction of the stroke, and par- 
tial neutrality of the action of the steam on the valve. The valve 
(seen in Fig. 1) is at half stroke or covering all the ports. Fig. 2 
will be understood to illustrate this valve at full stroke (as in the 
ee diagram) the supply steam is indicated by full line arrows, 
while that for the exhaust is represented by the dotted kind, 
a. rt ang mode to ascertain the dimensions for a given valve 
often been by diagrams, cutting and carving as the case may 





require. Now, presuming the absence of dia ili 
t grams and the facilit 
= " ucing any caloalstions properly founded, such calculations 


Practical value of the dimensions attained. In order to prove 


advantage in the reduction of | 
in the proportions of the | 
particularly where direct | 


produce @ correct result, without fear of doubt as to the 


must be considered. Another potent reason for its introduction is, 


| that the valve, when at full stroke, partially covers the centre or 


exhaust port in the cylinder (see Fig. 2). It is therefore imperative, 
to attain a correct or fixed ratio of supply to exhaust, to observe 
the whole of the formula given. 

The next rule, “ width of exhaust port in the cylinder,” is based 
on the result of the first formula. On referring to Fig. 1 this will 
be apparent, and the relationship readily understood. It will be 
better to add that narrow bars are not indispensable, althouzh now 
generally introduced ; and that were wide bars used, the proportions 
last alluded to would be the same. 

The third rule now under notice is the width of the large bar. 
This dimension is the most important of all, as from or on it must 
be set out the openings, or ports and bars, in the valve. On 
referring to Fig. 1 this may seem @ simple process; but in the ab- 
sence of a diagram a correct formula is invaluable. The writer's 
past experience (together with the absence of a universal formula) 
tends to cherish the idea that a lucid explanation of this multum in 
parvo will be accepted bond fide, as it is in that spirit he cheerfully 
undertakes the onus probandi—the veracity of his statements, To 








return to Fig. 1, it will perhaps assist the mind more readily in 
understanding the principles on which this formula is based. Now, 
let it be presumed that the valve is removed from the face of the 
cylinder, the surface will be perhaps perplexing, and 
@ reason for the fixed dimensions deemed dogmatical. On 
goats at Fig. 2 the truth will be explained. For Ey the 
rge bar in the present illustrations is 6jin. (deduced by the 
formula). In Fig. 1 the valve is at half stroke. Let it be 
that the act of testing the truth of the dimension is in 
operation. Commencing on the inside part of the bar, set 
off on it towards the outer side, or, from the centre 
line, the outside lap. From this last point set out the 
width of opening caused by the valve; next the width of 
the small bar—this last ing to discreti From this point 
set off the half travel of the valve, and the result will be the 
dimension alluded to. Thus far, having proved the basis of the 
formula for a given dimension and proportions, it may with justice 
be argued that, as only one example has been introduced, a doubt 
may still be allowable. To further demonstrate by different pro- 
portions would at present be confusing, until those alluded to are 
put in seriatim. 
Then let A = width of opening caused by the valve. 
B = outside lap of valve. 
: = —_ 7 of valve. , 
= width of ports supply. 
E = narrow bar. ” 
F = half travel of the valve. 
G = width of exhaust space in the valve. 
H = width of exhaust port in the cylinder. 
I = width of large bar in the cylinder. 


Inches. 
Then A = (presumed). . . + « 1 

I= ° ie ew ee ob ae a ee 
>= 0625 
D= 24 
Bm. 1:25 
etiocauiteeens oe aoe 
G=24+2xX15 +25 + [125 — 0625] = 96875 
H = 9°6875 — [1:25 — 0620 X 2] = 73125 
I=154+14+125+4+ 25 = 6°25 


These calculations and their results bear strict reference to 
Figs. land 2. It will be seen that (in Fig. 2) the exhaust passage 
in the valve is wider than the port supply, and also overlaps the 
same. Now this ratio of passage to ports is partially due to that of 
the half travel to the port. It will be well to add that the correct 
overlap (if auy) can be known by F — [D+ C 

As before stated, the proportion of the large bar is the most im- 
portant. Further remarks may further assist elucidation. The 
overlap on the large bar will, of course, be equal to that already 
alluded to. The constant number given in the formula for the 
large bar is not a fixed sum. Any proportion of lap to the width 
of the port or opening, to cut off at a given stroke of the piston, 
can be maintained. It is almost needless to add that the overlap 
will be increased in proportion also. For example, let it be 
presumed the value of 


Inches. 
BW <-4s 3 + © & se ss 
Lee ae 3 
C= ‘ 0°125 
D= 20 


F ° oo ° 40) 

Then the overlap = F — [D + C] = 1°875, increasing the large 
tar in correct proportion also, 

Now, as the two examples given are in proportion to each other, 
ie, With an excess of overlap, and lead for the exhaust, also the 
large bar exceeds the total of A, B, C, D, and E, due, of course, to 
the proportions decided on. 

Presume a valve to be proportioned so that there should be no 
overlap, (but this is given for comparison only, not as a correct 
proportion). In order to make this more concise as well as 
practicable in all cases, the following formula will greatly assist. 
Let F = D + OC, commencing then with this datum, let 
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Then A+B+C+D+E=1, = 5375. 

Again, I = B+A+E+ F = 5375. 

By this it will be seen that the results are alike, thus proving the 
truth of the concise formula alluded to. It is well known that, 
in some cases, for practical reasons, the laps and leads of the valves 
now under notice are unequal, in order to preserve a correct 
action. ‘To attain this the width of the steam supply and exhaust 
ports in the valves, as well as the Jarge bars in the cylinder, would 
be varied, but the formula here given would not be materially 
affected. It will be noticed that at the commencement of the first 
letter on this subject, allusion was made to the’ grade the valve 
should cut off at, also the ratio of the length of the connecting-rod 
to the stroke of the engine, and the results therefrom. It was 
stated it would be noticed per se, but having, perhaps, enlarged on 
the present subject somewhat lengthily, further remarks are re- 
served for the subject of a future letter. N. P. Buren. 

78, Southampton-terrace, Waterloo Bridge. 





DIFFERENTIAL TUBULAR BOILERS, 


Sir,—I do not wish to detract from Mr. Stimers’ invention, but 
merely to point out to him what has been done in this country. 

The drawing represents a class 
of boilers fitted toa fleet of gun 
boats about eight years back: the 
top tubes were 2in. diameter and 
the bottom ones 8in. diameter; the 
bottom tubes were introduced to 
induce a downward draught for 
the flame and heated gases, and to 
prevent the tubes choking up with 
soot, &c, They answered extremely 
well in practice, the bottom tubes 
always remaining clear. Such an 
arrangement of large and small 
tubes, I consider, would answer 
admirably on a larger scale, for 
various reasuus which, I presume, Mr. Stimers has feebly ex- 
plained in his pamphlet. 

I could say a little about our own practice as regards tubular sur- 
face condensers : suffice it to say that small tubes nine-sixteenths of 
av inch in diameter, crushed into comparative small cases, is a bad 
arrangement, as the small tubes and spaces offer a large frictional 
resistance to the water, and are more liable to foul, and such slight 
tubes will not bear much straining and cleaning out. Our first-class 
marine engineers generally use tubes of a larger diameter and some 
degree of strength; and it is my impression that the distance be- 
tween the tubes should not be less than five-eighths of an inch, and 
the tubes lin. diameter and upwards. Such an arrangement will 
conduce more to the life of the condenser, than the packing system. 

18, Gladstone-street, 

3rd July, 1865. Joun G, Winton. 


Sim,—On this system (the invention of Mr. Alban C. Stimers, 
Chief Engineer U.S. Navy), I hope you will allow me space for the 
following remarks :— 

The invention is not new in this country, for in 1860 I designed 
a high-pressure return tube tug-boat boiler, in which the upper 
rows of tubes were 2}in. inside diameter, and the lower 2jin. In 
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1861 I designed a low-pressure tubular marine boiler of 80 horse- 
wer, with the three top rows 3in. inside diameter, and the six 
ae rows 8}in. inside diameter. Both these boilers have been at 
work ever since, and give very good results. What gave me the 
idea was a wish to promote the free escape of the steam rising to the 
surface, and at the same time to throw more work on the lower 
tubes than obtains with the common corstruction. I hear now 
that Messrs. Hawthorn and Co., as long ago as 1858, have adopted 
this device, at least in some instances. P. JENSEN. 

85, Whitecross-street, E.C., July 8rd, 1865. 

CHAIN TESTING—DIRECT PRESSURE v. LEVERAGES. 

Sin,—Having given much attention to the different scientific 
questions involved in testing chains, and to the different papers, 
letters, and articles that have appeared in your own columns on that 
subject, I believe I am right in saying that what Mr. Z, Colburn 
puts forward in the introductory part of his letter in your last 
number is not novel to your readers, and that the novel scheme he 
proposes at the termination is in direct contradiction to the previous 
portion. He first lays down that the loss by friction in the hydraulic 
press varies from one to over thirty per cent. of the gross load. 
* The friction, no doubt,” says Mr. Z. Colburn, “ varies with the con- 
dition of the bearing and rubbing surfaces, as well as with the pres- 
sure, and hence a considerable range may be accounted for.” And 
yet he, in the very same breath, goes on to propose a plan for 
measuring the pull on the cable, the accuracy of which of necessity 
depends on “ the condition of the packings and rubbing surfaces,” — 
that is to say, on the state of the surfaces and the state of the lubri- 
cation of two rams, one quiescent, and thesecond at work ! 

He afterwards appears, however, to think that, in course of time, 
some vériation must occur in the amount of loss by friction; and 
he thus speaks, further on, of ‘‘ an occasional determination” of the 
friction of his two rams. But he forgets to tell us how to “ determine ”’ 
this friction. In fact, there is no other possible way of doing this, 
as, no doubt, will occur to Mr. Colburn on further reflection, than 
that of “ weighing ” the useful pull of the press plunger by means of a 
compound weighing machine, on exactly the same principle as those 
machines by whose indications millions of tons of goods pass daily 
between buyer and seller. Y. 





——— 


Sir,—I have no doubt some of your readers and correspondents 
gain information from such a discussion as has lately appeared in 
our pages between Mr. Colburn and “unknown quantities.” The 
ast discussion is closed, and those for and against are, I should 
think, fully satisfied ; there is nothing like a sharpness of tone for 
putiing men on their mettle, and if they do get off the track some- 
times, timely concessions belp them to get on again. 

But to proceed to the business now in hand. Mr. Colburn thinks 
that chain-testing machines are not perfect ; he states that there is 
no method of ascertaining the friction against the leather packings. 
‘There is a difficulty, he says, existing with one cylinder, but he con- 
siders there can be no difficulty with two cylinders, the friction 
against the leather packing of the same thickness and quality would, 
he presumes, vary directly as the pressures. On the one hand, we 
have a cylinder having a moving ram with a stroke about 7ft., and 
another cylinder of the same diameter and 12in. long, having the 
plunger or ramimmovable. Now, I consider that the packing of the 
moving ram being subjected to such severe strains in making the 
chain under test all taut, would rapidly wear, compared with the one 
in the fixed ram, consequently its elasticity would be altered, thus 
taking less pressure to make it tight and, consequently, greater 
friction due to its deterioration ; but these are extremely fine points, 
and, at the same time, rather rough, considering we are dealing with 
an iron ram, water, rust, and leather packings, It is quite evident that 
in course of severe work, the moving ram in the course of time 
would wear tothe extent of a squareinch of the total area, another 
little difference, but ove which with the great pressure would probably 
represent a pressure of 6,720 1b. Now, we will suppose both cylin- 
ders to keep always true aud fair: I presume Mr. Colbarn does not 
want any air, therefore, | would suggest he should fill the short 
cylinder quite full—that is to say, place the ram at the extreme end, 
and fill the annular space quite full, and then screw down the tap, 
thus he will have the advantage of the full range to vary the position 
of the ram. Now, supposing 100 tons of strain put on the moving 
ram and the short cylinder ram indicated a total pressure of 80 tons, 
can Mr. Colburn tell us how much strain has been imparted to over- 
come ‘the: friction of the packing in the short cylinder, considering 
the packing on the moving ram may have worn one-fifth off its 
original thickness? We very seldom see two ordinary gauges alike 
placed side by side subjected to moderate pressures—and I think it 
will require extraordinary ones to indicate alike subjected to 6,720 1b. 

r square inch, Hecondemns a force pump without a safety valve, 

Now in the plan he has explained he must put on the final strain 
with a pump; and neither can a safety valve nor an ordinary 
gauge be depended upon. Now it occurs to me that Mr. 
Colburn or I, or both, are quite ignorant of this subject (I cannot 
put it fairer), and take leave to tell him that I consider the friction of 
the ram has not, or need not have, anything to do with the test. 

The moving ram is simply for drawing the chain taut to a strain 
below what is required, regulated by a safety valve. There the water 
is confined in the long cylinder, andthe ram is a fixture, or can, with 
a metallic connection, be blocked up; then with a finely adjustable 
screw or weight, on, say a third lever, the strain can be regulated 
practically exact, or mere so than the plan Mr. Colburn has explained. 

London, 4th July, 1865. G. G. 





Sir,— Permit me to ask Mr. Colburn how it is that one error can 
compensate for another? The only difficulty to be solved in the 
construction of testing machines appears to me to be encountered 
in determining, not the fact that a certain amount of power is lost 
by friction, but the exact amount of that loss. The use of two 
rams, as proposed by your correspondent, would simply multiply 
the evil by two. 

There is but one method'available for constructing a machine which 
shall test the friction with mathematical nicety. Let the hydraulic 
cylinder be provided with two heavy longitudinal flanges, say 12in. 
or l4in. wide. The under sides of these flanges should 5e rendered 
true, and polished. The brickwork bedding of the machine should 
earry two similar plates, heavy enough to prevent deflexion, and 
laid dead level. The press must then be supported by sx vertical 
friction discs, say 3{t. each in diameter, turned accurately true, and 
interposed, three of a side, between the cylinder flanges and the bed 
plates. Supported on the edges of these discs au almost inappreciable 
force will suffice to cause the whole press to move in the direction 
of its length over a space of a few inches. Suitable arrangements, 
not easily made clear without a drawing, would prevent tipping 
when the ram was drawn out and the centre of gravity altered. 

It is obvious that if suitable weighted levers or springs were pro- 
vided close up in the rear of the machine, to which the press body 
should be shackled, the pull on these levers would exactly repre- 
sent the strain exerted by the ram, less the friction of the leather 
collar and the almost infinitesimal resistance due to the rolling of 
the friction discs. With such an apparatus a very valuable series of 
experiments, into which no disturbing forces whatever could enter, 
might be conducted, which, if sufficiently extended, might even 
suffice to set at rest for ever the vexed question of the resistance of 
Jeather collars, 

It is clear that such an apparatus would in all probability give 
much more accurate indications than can be gathered from any 
system of levers operating, say, at one end of a very heavy chain a 
couple of hundred feet long, inasmuch as the resistance due to the 
friction discs would be absolutely constant under all pressures 
within the press, and would admit of being previously determined 
to less than the fraction of an ounce. Levers can only measure 
accurately so long as they do not move. The least motion in the 
are of a circle of course suffices to disturb the equilibrium slightly ; 
tho friction also increasing in some slight but indetinite ratio to the 





load. The expense of fitting up a press in the manner I propos® 
or, indeed, of constructing a cradle in which any press could Le 
tested, would be very erate, while the results obtained could no 
ta sie Colburx’s proposition is ‘ingenious, but utterly unscientific 

r. Colburn’s pro ious, but utterly unscientific, 
and the use of his a would leave the only question of real 
eo which still remains at issue, as far from being disposed 
of as ever. 

London, July 4th, 1865. N. D. 





FUSIBLE PLUGS. 

Siz,—My attention has been particularly directed to the letter of 
Mr. Hiller, owing to the fact of a boiler under my inspection, and 
provided with two fusible plugs, having been injured so seriously as 
to require new crown plates entirely, which we have done with the 
best Lowmoor iron. This is not a solitary case, as I can assure 
you, Sir, that during theourse of my experience, which, I believe, 
extends further than does your correspondent’s, scores of boilers 
have suffered from shortness of water that have been provided with 
the best fusible plugs, and other “engineering jimcrackery.” 
Nothing could be more ap, than your remarks on this subject 
in your leader of the 12th May, and Mr.‘Hiller, notwithstanding his 
notes and corrections of your article, should know full well fusible 
plugs have been the cause of more mischief and injury to the success 
of honest inspection than all the other “engineering jimcrackery ” 
put together. : 

Please to allow me also to observe, in answer to Mt. Ii.’s assertion 
“ that the payment of high wages does not ensure gopd attendance,” 
that such a remark comes with a very bad grace. In some isolated 
cases it may occur that an advance of wages makes an engiue- 
driver think his master is more dependent on him, and, therefore, 
takes advantage a little by being less careful than before, but, as a 
rule, a man values his situation in proportion to the amount of his 
remuneration. It is a fact that engine-drivers as a class are 
miserably underpaid—hence their incompetency, as evinced by the 
increasing number of boiler explosions and boiler assurance com- 
panies, who exist upon accidents, so-called. Joun Swirt. 

Birmingham, July, 1865. 





THE INJECTOR. 

Sim,—It is, no doubt, very convenient for “ Economy,” in work- 
ing out his saving of 10 to 15 per cent. in favour of pumps against 
the injector, to forget in his calculations that “‘ feed—-water heated 
by waste steam up to boiling point” is done so always at the ex- 
pense of the ron A or back-pressure on the cylinders, and that all 
the steam used by a donkey pump (equal, at least, to two and a-half 
times the bulk of the water delivered) is entirely wasted. 

“ Economy” also forgets, or does not know, that the injector 
will work well with feed-water at 120 deg. Fah. Without this 
forgetfulness on his part (not to call it anything else) it would have 
been impossible for him to have arrived at the erroneous conclusions 
be has done. “Economy” confutes his own arguments in his 
lengthy quotation from Ewbank: in the apparatus of which he 
has given asketch, he confuses the frictional action of the steam upon 
the atmosphere—as, for instance, in the blast-pipe of a locomotive 
with the action of the injector, which depends upon the condensa- 
tion of the steam by the feed water ; and the difference of velocity 
with which steam and water under the same pressure will flow into 
the atmosphere. 

I should like to know what case “Economy ” is trying to make 
out by the fact of three injectors being replaced by pumps, when as 
many thousand pumps have been replaced by injectors; and surely 
he must be hard up for a case against the injector when he throws 
the fault of the water upon it in the case of “ stoning up,” forany one 
acquainted with the working of pumps and injectors knows that an 
amount of both dirt and sediment will pass through an injector 
without affecting its action, that would entirely stop a pump from 
working by getting under the valves. 

I leave your readers to deal with the remarkable concluding 
paragraph about “ whatever was meant has nothing to do with what 
was stated!” Does “‘ Economy” mean what he has stated ?” 

Manchester, July 4th, 1865. J. 





DRAUGHTSMEN’S HOURS. 

Sir,—Your correspondent, ‘ Valentine,” thinks his profession is 
about as healthy as can be, and adduces his own robust health as a 
proof. He has not, however, been chained exclusively to the draw- 
ing-board, as it seems, and thus he has been luckier than many of 
his brethren. I may, in confirmation of your remarks and those of 
several correspondents, mention some facts which have come within 
my own knowledge, 

I do not think I have known more than twenty-five or thirty 
draughtsmen, and out of that number four have died of consumption 
before reaching the age of thirty-one; four are consumptive now, 
but var hes care live an | years [ae poe they will reach 
fifty nobody can tell. From hearsay, I know of some other similar 
cases. Anybody who has tried the strain on the mental faculties 
that designing carries with it, and, at the same time, experienced the 
injurious effect of the cramped position the chest necessarily must 
be in, will side with me, I think, when I say that engineering 
draughtsmen, as a rule, are both overworked and underpaid. Why, 
I know of cases where the best part of the scheming, designing, 
and arranging costly and intricate machinery rests with a draughts- 
man paid at the rate of, perhaps, paltry two and a-half guineas a 
week, and that in establishments employing several hundred mea— 
no more than an assistant-clerk’s pay, and still how immensely 
more important and difficult! Yes, in fact, no more than many a 
working man earns by piecework, or on outdoor jobs. The great 
evil is, 1 believe, that draughtsmen only capable of getting out 
details, and with no talent or experience enabling them to form an 
independent and correct opinion of the exigencies of all such cases 
that come across the practical professional man, are paid very nearly 
as much as the accomplished designer, who has not only had the run 
of the shops, but also the proper theoretical training necessary in 
mest cases tomake an engineer. One of the causes of draughtsmen 
being underpaid is, I believe, the great annual influx of German 
draughtsmen, who, eager to get situations in this country, will 
work for next to nothing at first ; and so the market is continually 
glutted, and bad pay the consequence. Some of them are clever 
designers, but most have got too much of the Polytechnic School 
and too little of the workshop about them. 

In conclusion, I hold eight hours to be the utmost daily work 
that a draughtsman can stand in the long run; and I hold, also, 
that, as a rule, really clever draughtsmen are not sufficiently 
appreciated by their employers—at least, as far as regards the mecha- 
nical firms in this country. 

_—_— RN, 


CALCULATING THE STRESS ON GIRDERS. 

Srn,—In justice to myself I hope you will once more grant me 
space to state that the enclosed note will show you, Sir, that I have 
made use of the principles which, for brevity, I numbered (3) (4) 
and (5), since (extremely simple though it be) your correspondent 
“W. D.” either cannot or will not take the trouble of investigating 
the subject himself, as in fairness he was bound to do before assert- 
ing that none but the “two first” and the sixth could have been 
used in obtaining the formulm. The proof that (3), (4), and (5) 
could not have been used would be quite a curiosity in its way. 
It seems obvious enough that formule which do not take into account 
the varying stresses caused by the rolling load, and which do not 
show what the greatest stress on each bar is, must necessarily be 
erroneous in theory and unsafe in practice; further, a little reflec- 
tion will enable one to see that any theory which does not also take 
into account the elasticity of each bar must be only approximate, 
although in particular cases close enough for practical purposes (on 
this subject see an able 40 by Prof. Clerk Maxwell, in Phil. Mag., 
27th vol., 4th ser., pp. 294, et seg, and Rankine, App. Mech., 
art, 259.) I thank your correspondent for paragraph 5 of his last 





epistle, and would add ‘‘a condition which is fulfilled in nearly all 
the cases in which the stresses-are within the limits of proof 
strength, ss being few substances,” “such as caoutchouc” 
(Rankine, App. Mech., art. 248; see also art. 243). His other 
statements are simply their own refutation, and the language he 
applies to me only betrays his irritation, while it does not conceal 
the weakness of his case. James MacCALium. 
Britannia Works, Manchester, June 29th, 1865. 


ENCLOSURE. 

To determine the greatest stress on the booms (due to the live load) at 
any cross section C.—According to principle (3) the greatest stress 
will be when the live load extends from end toend. The forces 
acting to the left of C will be Pa (= } wl) with leverage A C 
(= xm) and, moment } wl am; the weight of the live load from 
A to C (=w 2m) acting at its centre of gravity G, with the leverage 
G CG (=3 2m) and moment }w2™, 

The resultant couple at C will have for its moment } wlam—} 
0 2m = 4 wam (i— 2), and as it is resisted by the couple whose 
moment is P” h we shall have 


P’h = }.w am (1—2z), whence P” = }. wan G=s) 


Next, to determine the greatest stress on the diagonals (due to the 
live load) at any cross section C.—In the first place let C be nearer 
to A than to B. 

According to principle (4) the greatest stress will be when the live 
load extends from C to B (not from A to B, as is often supposed). 


The supporting force Pa [= ye C= se) is the only force 
which acts to the left of C, and as it is resisted by the vertical com- 
ponents of the stresses on the «diagonals (= g p” sin. 9) we shall 


ee 5 wh = ae ein OU—eal 
have q p” sin. 9 = }. ———— whens 9 =}. 1 qain. 0 
ifam be <or= g 

Secondly, let c be nearer to B than to A. 

Po (=}.2 - ) is the only force which acts to the right of C, 
and, as before, it is balanced by q p” sin. 9,} 








h — w 2m? if be= ae 
whence p Ioan ™ or > 3 
Lastly, by principle (5) these values are to be doubled, giving the 
results published, ,viz., P” = wm (1—2) 
(3 
p" =~ — am)? if zm be <or = Ul 
éqsin. 4 ; 
m? ~ 





STEAM FIREeENGINE COMPETITION. 

Sirn,—We had no intention of addressing you on the subject of 
the recent competitive trials of steam fire-engines at Cologne, but 
were waiting to see the official report of the jury published in Tar 
ENGINEER ; however, as a short paragraph appeared in ‘I'He ENGINEER 
of last week, which leads those who are not aware of the results of 
this competition to believe that the first prize of 500 thalers was 
awarded to us conditionally, for the steam fire-engine best suited 
for Cologne, we beg to assure you that the term “an engine best 
suited for the city of Cologne” is an error, having never been used by 
the committee or jury of the Cologne Exhibition, and that the prize 
_ _— awarded to us unconditionally for the best engine pro- 

uced. 

With the prize of 500 thalers which was placed in the hands of 
the Exhibition committee by the Colonia Fire Insurance Company, 
to be given to the best steam fire-engine, we also received a diploma 
from the Exhibition committee certifying that the prize awarded to 
us is “the first prize for the best steam fire-engine.” We enclose 
copy of report. MERRYWEATHER AND SONS. 

July 5th, 1865. 


Tue Competitive TriaL or Steam Fine-EnGines at THE COLOGNE 
INTERNATIONAL EXHIBITION, JUNE, 1865. 

Copy of the official report concerning the decision of the jury at 
the trial of steam fire-engines held at Cologne. 

“ The undersigned, when judging of the steam fire-engines, paid 
attention chiefly to the following points:—1. The time required for 
getting sufficient steam to work the engines; 2. The quantity of 
water in general, and especially its density, in proportion to the 
distance over which the water was thrown; 3. The height of the 
stream; 4. The general construction of the engines, and especially 
their durability and steadiness while being worked; 5. Their 
weight, from which to draw conclusions as to their transportability. 

“As regards the getting of steam for working the engines, the 
engine of Messrs. Merryweather and Sons, of London, effected this 
in 7 min. 28 sec.; that of Messrs. Shand, Mason, and Co., of 
London, in 11 min. 28 sec, ; and that of Messrs. Wirth and Co., of 
Frankfort-on-the-Maine, in 16} min. 

“ At a distance of 40ft. the largest quantity of water was thrown 
by the engine of Messrs. Shand, Mason, and Co. ; the second in this 
respect were Messrs. Wirth and Co.; while, as regards the compact- 
ness of the stream the latter decidedly took the first place, and 
Messrs. Shand, Mason, and Co, were second in this respect. 

“ At a distance of 60ft. Messrs. Wirth and Co. took the tirst place, 
and Messrs. Merry weather and Sons the second place. 

“ As, however, the dimensions and working power of the engines 
are taken into consideration, then Messrs. Merry weather and Sons 
are fairly entitled to the first place. There is also to mention that 
the engine of Messrs. Wirth and Co. was worked during a wind 
ae —— than that under which the other two had to stand 

© trial. 

“Concerning the heights of the streams, the engine of Messrs. 
Wirth and Co. was first, even if full consideration is given to the 
unfavourable wind which the other two engines had to work 


against. 

“ All practical questions as regards the construction of steam fire- 
engines have not yet been decided; all three engines are of solid 
workmanship, Fa ay Ren warrant, —! the usual duration of work- 
ing time, as an ety, every advan that 
could be wished for. . teal 

“ The weights of the engines are as follow, viz., Messrs. Merry- 
weather and Sons, 3,813 lb.; Messrs. Shand, Mason, and Co., 
6,128 lb.; Messrs. Wirth and Co., 5,833 Ib. 

“Considering the short space of time in which Messrs. Merry- 
weather and Sons’ engine commenced working after the time of 
lighting the fire, and considering the proportionately equal results 
in other respects, and further in consideration of the strikingly light 
weight of this engine, the undersigned declare that they award to 
the steam fire-engine of Messrs. Merryweather and Sons, of London 
(1. stand, 247), the set-out (ausgesetzte) money prize of 500 thalers; 
and a gold medal to the steam tire engine of Messrs. Shand, Mason, 
and Co., of London (I. stand, 248); and a silver medal granted by 
the Ministry to the steam fire“engine of Messrs. Wirth and Co., of 
Frankfort-on-the-Maine (I. stand, 156). 

bos Cologne, J — 1865. “ (Signed) M. Goldstein. 

‘ 


“ (Signed) T. Wottitz, 
“ The same 
“ (Signed) Riihlmann.” 





THE FUTURE OF THE ATLANTIC CABLE, 

Sim,—The probable speedy accomplishment of electric com- 
munication between the old and new worlds is now looked forward 
to with certainty. It will not be inopportune, therefore, to calmly 
consider the grounds that exist for the sanguine anticipations 
indulged in, ‘Ihe last mile is in process of completion at the works, 
and ere the nt summer begins to wane the great problem will 
have been solyed. What, then, are its chances of success? ‘There 
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is a very fair chance of its being safely laid. Although the Great 
Eastern cannot be said as yet to have made a prosperous voyage, 
it does not follow that it never will. Every mishap she has had in 
the past should have added valuable experience for guidance in the 
future; and if this has been taken advantage of, in making altera- 
tions and modifications where experience has shown them to be 
necessary, doubtless the important work she is now destined for will 
be accomplished satisfactorily. Nor need we fear her enormous 
burthen of 18,000 tons and upwards will be too great a tax for her 
buoyancy to support. Assuming, therefore, that, with other im- 
provements made in the vessel, the rocking motion has been remedied, 
it may certainly be asserted that the process of laying will be con- 
ducted with far greater ease, a. and regularity than it would be 
if paid out from a smaller ship. In making such a statement it is 
necessarily presupposed that the very best description of paying- 
out machinery will be adopted. 

But the main thing is, supposing the cable safely laid, what may 
we reasonably expect will be its success in other respects? That 
this enterprise will wee a triumph of science and euginecring skill 
over great natural obstacles—immense distance, and the unexplorable 
bed of the vast Atlantic—few will question. But we have to 
estimate the probabilities of its success as a commercial venture ; 
and this depends upon two things: Ist, the speed of signalling to be 
attained ; 2nd, its durability. A brief consideration on these points 
will perhaps tend to check the expectations of the immoderately san- 
guine, while, at the same time, it will disprove the notion which some 


the first instance as to be safe from any fault which an undue support 
of its own weight might cause, for then it would never require to be 
hauled up, even were a ble. On the latter suppo- 
sition, however, it would be found that that which afforded strength 
in the paying out would, in the lifting, prove an element of weak- 
ness and destruction, from the fact of the core having to sustain a 
mass of rusted iron which would be too far decayed to afford strength 
and protection, and not far enough to fall off and leave the core free 
of its encumbrance. 

The old Atlantic cable was, doubtless, much injured by trying to 


force a "pee charge through the wire than its sectional area would 
admit of, and also by the use of large inductive coils, instead of an 
ordin battery. The new cable will not be subject to such a 


suicidal process. The increased size of the conductor will enable 
signalling to be conducted through the entire length with a very 
moderate battery power—hence there is no fear the insulation will 
be injured by high tension electricity, unless a fault in the making 
should have escaped the vigilance of those entrusted with the daily 
and hourly testing of the cable. 

The durability of the Atlantic cable, therefore, would appear to 
depend mainly upon two simple conditions: Care in paying out to 
avoid throwing any strain upon the core, and a liberal allowance of 
slack, so that the cable may lie safely upon the bed of the ocean at 
all points—to be niggardly to a few thousand pounds here will be 
a false economy indeed. Of course there are other things that might 
be named which will affect the durability of this cable, but they lie 

i diately within the province of the electrician and engineer 





entertain, that, supposing it safely laid, it will never bea 
commercially speaking. The signalling capacity of a cable depends 
upon the specific conductivity of the copper conductor, its diameter, the 
perfectness with which it is embedded in the insulating medium, and 
tue specific inductive capacity of the dielectric. In most of these 
respects itis self-evident to those who know anything about the two 
cables that the one now being made is vastly superior to the old 
one. The conductivity of the copper is 30 to 40 per cent higher, the 
weight of conductor is at least four and a half times greater, the 
workmanship is proportionately excellent, and the quality of gutta- 
percha of the best. The discoveries of modern ph mom | scientific 
research and experiment necessitate a construction of core diametri- 
cally opposed to the principles upon which the cable of 1857 was 
made. Its conductor was very light (a strand of 7 No. 224 gauge), 
weighing some 93 1b, the statute mile. The new cable has a con- 
ductor of 7 No. 18 wire, twisted into a strand having a weight of 
some 270 1b. the statute mile; and this of itself, irrespective of the 
quality of the copper, ensures at least a quadrupled speed of signal- 
ling, assuming the thickness and efficiency of the insulation to be 
the same in both. And this result follows because the conductivity 
of a conductor increases as the square of its diameter, while induc- 
tive retardation, consequent upon increased diameter of the copper, 
increases only as the square root of the diameter. 

But the superiority of the new cable is no less apparent in its 
insulation than in its conductor. The thickness of dielectric, not- 
withstanding the increased diameter of core it involves, is, if any- 
thing, greater than in its predecessor; add to this the superior 
quality of gutta-percha used, and the improvementsin manufacture, 
and it is apparent that these, also, will contribute to increased speed 
of signalling. 

it would, however, be as unsafe to assert it capable of any given 
speed, as it is difficult to arrive at anything like an idea of the rate 
attained through the old cable during the short time it was in being. 
It has been stated at any and every speed between four words and 
half a word per minute. Supposing it had been in existence till 
now, perbaps, all things considered, one word per minute would 
bave been the maximum, That would not have made it a com- 
mercial success, however, although better than total loss. 

Sanguine people confidently anticipate a speed of twelve words 
per minute through the new cable; but this is a coleur de rose view 
of the case, and has the merit of being an agreeable anticipation; 
but it is both unwise and unsafe to calculate upon anything half so 
good. Such calculations are mostly theoretical; there is nothing 
that affords us a safe criterion on which to base a calculation. !t 
is altogether an unsolved problem, and the grand experiment itself 
is the only thing that will afford a solution. It will be better to 
moderate our expectations to four, or, at the utmost, six words per 
minute; and that will be nearly double the speed attainable through 
the Malta and Alexandria—a cable little more than half the length. 

But four words per minute is hardly a paying rate, save at an 

normous tariff, which would probably preclude its use for general 
business purposes, and, moreover, would be so absurdly inadequate 
as to necessitate its being supplemented by another cable, and 
another, and yet another; and, to ensure its being a commercial 
success, must at least remain in working order for ten or twelve 
years. 

Now as to its probable duration. To begin with: a cable laid in 
the Atlantic cau never be had up for repairs at any point between 
100 miles from each shore. It follows, therefore, that, once laid, it 
is down for good, and as it falls so it must lie. Then there is the 
uncertainty as to the nature of the bottom upon which it will fall. 
We should hardly like to place implicit reliance in the contour of an 
ocean bed as made out from the marine animalcule, &c., that may 
be fished up here and there. Soundings afford but very unsatis- 
factory data, and, in places where no plummet will reach, none at 
all. ‘There are no end of ingenious theories and speculations, and 
prognostications to correspond, which, if due attention were paid 
to them, the Atlantic shareholders would have kept their morey in 
their pockets. Perhaps it were wise to disregard the whole of them; 
and, at any rate, they have not deterred this second attempt to 
accomplish the greatest achievement of the nineteenth century. 
Such undertakings require a large amount of faith in that which is 
beyond our ken and apprehension; and then calm reasoning from 
analogy and a certain universal fitness of things, which has ever 
been found to exist, is quite sufficient to overturn fine-spun theories 
and ingenious speculations, which only gain currency from the 
want of absolute facts to disprove them. Doubtless this cable will 
drop into a soft oozy bed most of the way, in which it will be free 
from abrasion on rock, supposing there to be rocks in deep ocean, 
As it is in the highest degree improbable that disturbing influences 
exist beyond 1,000 fathoms depth, it is still less probable that any 
description of organised beings should exist down there with 
stomachs capable of digesting such meterials as constitute a sub- 
marine cable. We should take for granted, however, that immense 
gulfs exist, with, perhaps, a sheer descent of a thousand or more 
fathoms below the general bed of the ocean, aud these gulfs may be 
miles in width. The great danger to acable, then, is the risk of its 
being suspended from brink to brink, and thus having to bear the 
strain of its own weight, instead of lying gradually down the sides 
and across the bottom of such chasms, so as to rest on dead earth 
the whole way. Great care, therefore, in paying out will be te- 
quired in order to guard against this, and a profusion of slack 
allowed so as to ensure, as far as possible, the complete rest of the 
cable at all points. Certainly, if the cable be called upon to bear 
half its breaking strain in any part through want of suilicient slack 
to sink it to the bottom, it must of necessity be of short duration. 

_Assuming, however, that sufficient slack be allowed to prevent 
disaster from this cause, it only remains to note the probable dura- 
bility of the materials of which the cable ig composed. If it besafely 
deposited without mechanical injury to the core it will remain intact 
for an indefinite period, as neither gutta-percha nor india-rubber are 
deteriorated by pressure and lengthened submersion, but rather 
improved. With respect to the outer part of the cable, durability is 
out of the question; it is of no service except to afford strength in 
paying out, and, by its great additional weight, helping to sink it 
more readily, This cable is protected by a spiral sheathing of gal- 
Vanised iron wire, aud these wires are each turther separately pro- 
tected by a serving of tarred yarn ; but with all this care such a pro- 
tective sheathing will only be of limited duration, and wotld 
certainly not last half the time required for the cable to refund the 
outlay of its cost. Hemp, however well tarred, is safe to rot, whether 
in earth or .Water, in two or three years, and the eating of rust 
through the iron wire is simply a question of time. This is of little 
Consequence, however, if the cable be so well and carefully laid in 





so 
that it would be almost invidious to allude to them, considering the 
brilliant staff engaged upon the work. 

Adverting to the former part of this paper, it may be observed 
that had the insulation been of india-rubber, the rate of signalling 
attainable would have been full 40 per cent. more than is now pos- 
sible with the cable as made, as the inductive retardation of this 
material is proportionately less. 8. 8. 





CONSTRUCTION OF SPECIFICATIONS. 


Siz,—Notwithstanding the doubts expressed by three members of 
the Patent Law Commission “ as to the utility of patent laws at all,” 
I think, with you, that the period of their abolition is very remote. 

It appears to me, also, that it will be time enough to discuss the 
question when it is fairly raised in Parliament, Should that time 
ever arrive, it will be found that valid arguments in favour of their 
retention on grounds of public policy will be forthcoming. I do 
not hesitate, therefore, to invite the attention of your readers to a 
question concerning the practical administration of patent law. 

The right construction of specification is acknowledged on all 
hands to be of the utmost importance. This is evident from the fact 
that if specifications be construed with undue favour towards 
eee = the rights of the public are invaded ; and if, on the other 

and, they be construed with undue strictness against patentees, 
the disclosure of inventions in a form adapted for public use is dis- 
couraged. 

I am without information as to what may have induced Sir Hugh 
Cairns to feel doubts as to the policy of a patent law, but I cannot 
help thinking it probable that be may have arrived at the conciu- 
sion that he does not see in what manner specifications can be 
satisfactorily dealt with in courts of law, and that as the whole 
policy of patents turns upon the right construction of specifications, 
an apparent impracticability in this vital point involves the whole 
indoubt. And it is my conjecture that something like this reasoning 
may have influenced the mind of Sir Hugh Cairns that induces 
me at this time to discuss the question of the construction of speci- 
fications. 

It is very remarkable to observe the different modes in which 
judges have construed specifications at different periods: In 1841 
Lord Wensleydale (then Baron Parke) referred to a period “ within 
fifteen or twenty years” anterior to that, in which it had been the 
practice to construe specifications with undue strictness against 
patentees, and then he adverted to the altered practice which was 
more favourable to them. And recently a spirit of hostility to 
patentees seems to have been manifested by some of the judges. 

All this seems to show the undoubted importance attaching to the 
right construction of specifications. But then the question arises, 
what is there to justify such an alteration of feeling in the minds of 
judges at different periods with reference to one particular depart- 
ment of law? Is it conceivable that the law was founded on bad 
policy at the period first referred to by Lord Wensleydale, that sub- 
id it became politically right, and that now it is question- 
able 

The truth is, the construction of the specification has always been 
the “crux” for judges in trying patent cases ; but it does not hence 
follow that these documents are incapable of being rightly con- 
strued. Sir James Wigram says:—“ Words cannot be am- 
biguous because they are uninielligible to a man who cannot read, 
nor can they be ambiguous merely because the court which is 
called upon to explain them may be ignorant of a particular fact, 
art, or science which was familiar to the person who used the words, 
and a knowledgé of which is, therefore, necessary to a right under- 
standing of the words he has used.” 

I do not believe that the difference in the modes of construing 
specifications at different periods has been owing, in so large a 
measure, to the differences in the extrinsic circumstances relating to 
ee documents as to the absence of settled principles of interpre- 

tion. 

Believing this, I will, on a future occasion, endeavour to point 
out some of the permanent principles of interpretation which 
appear to me to have been recognised by Lord Westbury in some of 
his recent constructions of specifications. 

Wut1am Spence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, W.C., 

4th July, 1865. 








SUGAR MACHINERY. 


SuGAR machinery for many years remained a sealed book 
to all but a very tew members of our profession ; matters 
have recently changed a little for the better, and yet even 
now, although the general principles involved in the con- 
struction of this machinery and in the carrying out of the 
various processes, are generally understood, anything like 
a minute technical acquaintance with the details of the 
subject is confined to a select body. Under these circum- 
stances we have thought it well to place before our readers 
a series of articles on sugar machinery from the pen of a 
gentleman, Mr. N. P. Burgh, already known to the public 
as a competent authority on the subject. In order to 
render these articles as complete as possible they will be 
accompanied by a series of full page engravings, illustrating 
a set of apparatus, constructed according to the most 
approved modern practice for an estate in the valley of 
Pacasmayo, Peru. 

On the Motive Power for Sugar Mills.—The origin of the manu- 
facture of sugar is somewhat obscure ; according to an able English 
writer the art of refining sugar commenced about the sixteenth 
century, the discovery being made by a Venetian. ‘Traditionally, 
the Saracens are said to have first understood the cultivation of the 
cane. A valuable paper on the cultivation of sugar canes, &c., by 
J. P. Benjamin, Esq., published by Mr. De Bow, informs us that, 
* As soon as the ground has been pre the cane is planted in 
rows at a distance of about eight feet. Three canes are laid in a 
row, ata distance of four inches from each other, the plants thus 
arranged are covered with finely pulverised earth to the depth of 
aninch. The advantage of this light covering is to hasten the first 
vegetation and force an early start. When the caue is ripe it is cut, 





a large portion of the produce a -_ the soil, in the shape 
of loneen, to ~ aang fragments, &c. This refuse is termed trash, 
and is used in the spring as a covering for the young or new plants, 
hence the cause for the width of the space between the rows. The 
ripe portion of the cane is consigned to the mill house either in 
wains, of mules, or other locomotion, as may be available, 
The writer's friend, P. L. Simmonds, Esq., in his excellent treatise, 
“ Commercial Products of the Vegetable Kingdom,” imparts valuable 
and reliable information on the sugar cane and its properties. Sub- 
joined is an extract :— The quantity of sugar produced in an acre 
varies from 500 lb. to 3,000 lb., averaging, perhaps, from 800 lb. to 
1,000 lb., six to eight pounds of the saccharine juice of the plant 
yield one pound of raw sugar; from sixteen to twenty cartloads 
ought to make a hogshead of sugar if thoroughly ripe. The weight 
necessary to manufacture 10,000 hogsheads of sugar is usually 
estimated at 250,000 tons, or 25 tons per hogshead of 15 or 16 owt.” 
The first prime mover for crushing or smashing the cane is 
said to have been the human jaw, or mastication. As an im- 
rovement, pounding with sticks or stones was resorted to. 
hese processes being slow and laborious, the inventive mind 
soon promulgated mechanical means. Presses were introduced, 
worked by screws and levers; and lastly the well-known rolling 
mill. The means adopted for working this last are numerous— 
hand, cattle, wind, water, and steam power, are all called into 
requisition. The power attained by human efforts was, of course, 
small; turning by a handle or a winch-like motion being generally 
adopted. The cattle used as a prime mover are mules, oxen, 
and horses, the two former taking the precedence in days 
of yore, Three, four, or six heads of cattle are worked 
at the same time, yoked to or under arms projecting 
from a centre piece; vel gearing transmitting the required 
motion to the mill. The speed of the cattle moving through 
a circle was, of course, comparatively slow, 2} to 3} miles 
per hour being generally observed. A high speed—say, 6 miles 
per hour—would naturally produce giddiness, and otherwise cause 
a total stoppage, or the requirement of fresh cattle. ‘the power 
ained by wind and water may, to a certain extent, be said to bo 
ocally reversed in relation to each other. In the former case height is 
almost imperative ; and, in the latter, the valley is often resorted to as 
the bettersituation. The capricious nature of both elements makes 
them uncertain in action. A sudden lull or drought renders both 
powers ineflicient, if not useless, and the machinery vexatiously 
idle. It must not be forgotten, however, that both wind and 
water are economical while in operation, hence their adoption 
even in the present day. The windmill and the water-wheel since 
the days of their origin have undergone many changes for the 
better ; natural laws having latterly been attendedto, ‘The turbine 
may be said to be a fair improvement, but not, perhaps, as simple as 
the ordinary water-wheel; hence the general adopticn of the Jatter 
in the colonies. ‘The introduction of the steam engine as a prime 
mover cast a shadow on iis predecessors; it was clear that the 
reliable power was superior to that of iis capricious rivals, After 
the steam engine grew universal in towns at home, a few enter- 
prising planters and others deemed it worthy of a trial in the 
colonies. Now this speculation is much to be praised, for be it 
remembered the planier, as a rule, is uo engineer. It can 
readily be imagined what astonishment the first engiue caused on 
an estate. If the enlightened planter and his friends were surprised, 
what must have been the state of the negro-—thatalmost indispensable 
adjunct to a sugar estate? Many anecdotes are related (aud, doubt- 
less, with truth) that, in the minds of the negro attendants, the 
steam engine was deemed a Satanic agency. ‘ihe many forms of 
engines constructed for home or inland purposes soon tound their 
way to the colonies. The natives svon became familiar with the 
table, beam, oscillating; vertical, imyerted perpendicular, and 
angular, and, lastly, the horizoutal engine. Ol! these seven exam- 
ples of arrangement—that of tue horizontal type—may, with some 
truth, be said to be the best. Indeed, if proof be required, the 
popularity of horizontal engines over that of other varieties dispels all 
doubts as to their superior qualilicatious. it must be understood 
that no attempt is here made to disparage any arrangement, rather 
to advocate that now recvived as the best, The engraving shows an 
engine of 26-horse power nominal, designed and arranged with a 
view to economy and simplicity. It wiil be readily seen that 
the bed-plate is in one hollow casting, nearly as the letter U 
inverted in section; the cylinder is secured in the usual manner 
by bolts and nuts, and adjusted with keys. The back end cover 
is separate as in most cases, for the purpose of removing the 
piston, &. &. Now, it is not presumed that any particular 
novelty is introduced, but rather an arraugement, the good 
qualities of which have been well proven. Marine engines, when 
adapted for the screw, are generally horizoutally arranged; it is also 
understood that high velocities and heavy strains are olten incurred. 
The well-known under-guide is now becoming universal, and its 
practicability generally appreciated. For single piston rod engines 
the illustrated form of guide and block is the general practice ; there 
may, of course, be found, hero and there, deviations in design, but 
the principle is adhered to. ‘T'he block under notice is solid, except- 
ing between the bolts, that portion being loose for the better purpose 
of adjustment ; some blocks are in halves, but the writer prefers the 
present mode as the stronger and cheaper kind; the body part of 
the block has cast to it a flange, the under side of which 1s an in- 
clined surface, a separate flange termed a shoe (adjusted by a 
stud at the front end) completes the under wearing portion; 
this arrangement has been found to last better than any 
other of its kind, as adjustment of the wearing surfaces is 
attained with precision. ‘ihe connection of the block to the piston 
rod may, by some, be demurred to on account of the gland not 
admitting of being entirely removed; this, however, is unne . 
there being suflicient room to pack the stuffing box, while the 
gland is on the rod. The position of the ball governor 
can be readily understood, also the arrangement of the levers, 
pulley, and gearing. ‘The steam stop valve is fixed in the slide 
valve casing, the throttle valve aua casing being next secured 
between the slide casing aud the supply steam pipe; the position of 
the slide valve secures direct action and connection from and to the 
eccentric rod; the starting handle and lifting lever are of the usual 
form, compactly arranged. ‘Lhe absence of levers and weigh- 
shafts greatly Jessens the repairing liabilities, which, in colonial 
machinery, should be particularly attended to in design and 
construction; the position of the feed pump and its valve 
box renders them easily accessible; the pump 1s secured to the 
framing of the spur gearing, @ smali portion of which is 
only shown; the connecting rod is of the marine type, pre- 
ference being now generally given to rods of that class; the 
plummer-block for the ‘crank shaft is angular, secured and 
adjusted in the ordinary manner ; the provision on the opposite side 
being for the plummer-block of the main spur wheel shalt; the fly- 
whee! is in halves, for the better purpose of construction and transit; 
the slide valve is of the ordinary kind, cutting off at three-fourths of 
the stroke, with a proportionate lead on the exhaust side. It may 
be argued that the expansion ought to be greater, but for sugar mills 
the engines should be allowed the utmost force of the steam; for 
colonial purposes simplicity and strength are to be strictly observed ; 
economy of fuel being a secondary consideration. The want of 
good repairing establishments in some of the sugar colonies, is 
happily now becoming lessened, but withal, careful consideration as 
to repair and erection must be always observed by those who pro- 
duce colonial machinery at home. N. P. BL 


Spranisu Ramways. — (From our Correspondent). — So much 
uneasiness is felt in tue financial failure of Spanish railway under- 
takings, that a number of French share and obligation holders have 
addressed a petition to the Queen praying for a guarantee of interest 
or an increase of subventions. ‘ihe Saragossa and Pampeluna is 
about to be fusioned with the Barcelona and Saragossa. ‘he 
Alsasua extension of the Saragossa and Pampeluna will shortly be 
ready for traffic. The Cordova and Seville distributes a dividend of 
4 per cent. to its shareholders. 
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TWENTY-FIVE HORSE NON-CONDENSING ENGINE, 


DESIGNED BY N. P. BURGH, ENGINEER, FOR A SUGAR ESTATE IN THE VALLEY OF PACASMAYO, PERU. 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour of the morning of 

ublication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication, _ 

Norice.—A Srrcian Eprtion of Tae EnGinger ts published for 
Foreign Crrcunation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. : 

* * We cannot undertake to return drawings or manuscripts, 
We must, therefore, request our corre ts to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

AN IRON TURNER.—1. Your best plan will be to apply at the French Consulate, 
28, Finsbury-circus. 2. Australia. ; 

IgNoRaMUS.— The rope is unsuitable for sharp curves, and the friction and 
waste of power caused by its use are invariably excessive. 

T. B.—I/ the charcoal is good, fresh, and dry, you should have no trouble, 
provided you use a chimney about one yard high. You might try balls made 
up of powdered charcoal, moistened with weak gum water, in which nitre 
has been dissolved. : 

C. P.—You have omitted to give the length of the pipe—a most important 
element in the calculation. Assuming it to be 2ft., 97°68 gallons will be 
delivered per minute, If the pipe be shorter the quantity will be greater, 
and vice ve : ; 

Constant Reaper.—Jron is galvanised with zine. The zinc is melted in a 
suitable bath, and the iron, cleaned with dilute hydrochloric acid is immersed 
in it. A detailed account of the process would occupy more space than we 
can spare. See Ure's Dictionary of the Arts, last edition. 

T. R.—Your theory is very old, and its utter falaciwousness has been demon- 
strated some scores of times. Iron will not decompose water at any 
temperature much short of a red heat, and almost the moment decomposition 
commences its surface becomes covered with. im of oxide, which effectually 
precludes all further chemicat action. plates of a boiler, therefore, 
under practical conditions, cannot produce anything like hydrogen enough 
to bring about an explosion. Many other objections will suggest themselves 
to you, if you think the matter over. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each lineaflerwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 
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and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be nade. 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of TH& ENGINEER, 
163, Strand, London, W.C. 
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RAILWAY ACCIDENTS. 

THE debate in the House of Commons the other evening 
shows us that, unless with a new Parliament and under 
new laws, the a companies are to be left to them- 
selves in so far as the adoption of proper precautions 
against accidents are concerned. ‘There were the usual 

uestions, and the President of the Board of Trade gave 
the usual, and by no means reassuring, answers. Increased 
brake power may be all well enough, communication 
between passengers and guards may be desirable enough, 
and the highest quality of material and construction in the 
permanent way and rolling stock may be of great impor- 
tance, but Purliament, it appears, has no power in these 
matters, nor will it assume power, because, it is urged, the 
responsibility now resting upon the railway companies 
themselves would be thereby diminished. This plea is not 
easy of comprehension, unless it be that the very introduc- 
tion of additional brake power would of itself lead to other 
accidents, which, but for such increase, would not have 
happened. Thus, suppose continuous brakes to be worked 
throughout an entire train, as they already are in some 
cases; once or twice, we believe, such brakes, or, rather, 
their working gear, has jammed fast when the blocks or 
shoes were fully on, so that, until some parts had been 
violently and purposely broken, the train was brake- 
bound and immovable, and therefore in possible danger 
from other trains running into it. Should such an acci- 
dent happen, in such a case, a railway company might 
urge that, but for the compulsory use of increased brake 
power, it would never havetaken place. But herethe answer, 
fixing liability upon them, is simple enough. They would 
be compelled only to employ greater brake power, but could 
enjoy no exemption in respect of its mechanical imper- 
fection. Nor would the fact of compliance with a le 
requirement absolve any railway company from liability 
where, notwithstanding such compliance, an accident, 
nevertheless, aeons without any specific failure in the 
thing thus employed. In one case, two trains might come 
in collision, or a single train might run off a portion of the 
way under repair, because, with ordinary brakes, the stop 
from full speed could not be effected within a distance of, 
perhaps, a thousand yards. But, with brakes capable of 
— up a train within 200 or 300 yards, it is still possi- 

le, although not so probable, that the same accident would 
have happened. But, once having happened, those in 
charge of the line and of the train would be equally respon- 
sible in both cases—if, indeed, greater culpability did not 
appear in the occurrence of an accident where there are 
additional means for its prevention. It is con to com- 
mon sense to say, as the President of the Board of Trade 
1s constantly protesting, that any interference with railway 
companies would lessen their responsibility. Liabilit 
18 not voluntarily assumed by railway companies, but it is 
imposed by law, and they are necessarily liable, not 
ne to the freedom permitted in their arrangements, 
bows exactly so far as Parliament may decide to make them 
iable. Every fatal injury, or injury of any kind, toa pas- 
senger, 1s primd facie evidence of imperfection of construc- 
— management, and until it can be clearly shown that 
iti injury is one caused by, or is referable to, legis- 
-Ative interference, the Legislature is clearly justified in 
interfering so long and so far as there may appear reason- 











able ground for doing so. It is easy tosay that the railway 
companies are always liable to the verdict of a jury when 
accidents happen, and that this liability removes any neces- 
sity for interference ; that this sense of liability will ever 
induce the utmost practicable provision against accidents. 
But how is it that accidents happen at all? Is it that they 
are, in the very nature of things, inevitable? It may be 
that we shall never be quite free from them, but we think 
it may be traly said that no railway accident ever hap- 
pened which, whether by direct or indirect means, was 
not preventible. Besides, too, a verdict for heavy 
damages does not always fall with at weight upon 
those who manage railways, and under whose manage- 
ment accidents so often happen. Although there are 
always exceptions, it has somehow become the fashion of 
the day to lose money without much grumbling. A rail- 
way company, with a paid-up share capital of, say, ten 
millions, may be cast in damages for £50,000 certainly a 
heavy sum in itself. But supposing them to divide 
5 per cent. but for the accident, they will, nevertheless, 
divide 43 per cent. as it is. The holder of £10,000 worth 
of shares finds he receives £450 yearly in one case, where 
he would have received £500 in the other. He grumbles, 
and that is often about all. Here we are speaking only of 
the shareholder. But it is the managers who control the 
causes of accidents. It is not often that directors or 
managers hold a large pecuniary stake in their companies. 
Many hold only enough to render them eligible for election 
—possibly £1,000 or £2,000. These men, furthermore, 
receive considerable fees, or salaries, as the case may be ; 
and these are unaffected by any loss which their cum- 
panies may suffer from accidents, A manager may be 
in the receipt of £1,500 yearly, independent of any loss to 
his company, or a director may receive £500 yearly in the 
same manner, and hold, perhaps, £2,000 in shares where 
‘the difference of one-half per cent. in the dividend may re- 

resent a loss of but £10 in the year from his own pocket. 
Here he may reconcile himself to his loss, content if he can 
derive so much personal justification from the verdict—re- 
flecting, perhaps, upon an unlucky pointsman, or foreman 
of way, or engineman—as will reasonably secure his own 
re-election. It is common enough to hear it said that, 
when the pocket is touched deeply, the conscience suffers 
a corresponding twinge. But it is, we believe, very 
doubtful if verdicts have any very substantial corrective 
power over railway companies; for those who, as large 
shareholders, lose most, are seldom the managers, and for 
the latter there is practically no criminal liability whatever. 
Say what legislators and the public may, “luck” isa large 
ingredient in railway management, and it enters into much 
managerial calculation. It is thus, we think, that, despite 
the liberal tendencies of modern legislation, it will yet be 
found necessary for the law to interfere vigorously for the 
protection of railway passengers—in no jot diminishing 
the legal responsibility of the railway companies in doing 
so. Some years agoa somewhat high-handed measure was 
carried for the suppression of smoky chimneys; and, upon 
the whole, the law has answered its purpose very well 
indeed. A short and peremptory declaration of a condition, 
to be fulfilled under a penalty, did more than could have 
been boped from a hundred indictments under the general 
charge of committing a nuisance by smoke. If we have 
not exactly got rid of the smoke nuisance, it has been very 
much abated. It is by law, and only by law, we believe, 
that railway companies will be made to work their lines in 
all respects in the best manner known to science. Let it 
be understood that certain requirements must be fulfilled, 
under heavy penalties, leaving railway companies to work 
out the details and overcome the difficulties, and we shall 
hear very little of the latter. 

It should be made compulsory upon railway companies 
to provide means for applying heavy brake power to every 
wheel of atrain. It is positively disgraceful that a train 
at full speed can now be stopped only within a distance of, 
perhaps, three-quarters of a mile or more. True, if every 
part of the line be watched, and if proper signals be pro- 
perly ee and seen, this margin of distance might be 
always placed between the train and danger. But in all 
cases where special care is required, there is the risk that it 
will be wanting when it is of all occasions the most neces- 
sary. There will be the moment of pape or of pre- 
occupation, or of over confidence, and all is lost. There are, 
probably, but few railway passengers who do not suppose 
that the engine driver or his mate is constantly upon the 
watch for signals, but whoever has rode fifty miles upon the 
foot-plate of a locomotive knows that this is not the case. 
The fireman is partly occupied with stoking, with breaking 
coke or coal, arranging his pick, shovel, and dart upon the 
tender, and now and then looking out at the rear. The 
driver has to watch his steam gauge, his safety valves, the 
gauge glass, and has to adjust his regulator and reversing 
ever according to the geal, and the feed-pumps or Injector 
according to the supply of water. Now and then there is a 
creaking bearing, or something requiring additional atten- 
tion, and often the driver and his mate only find time while 
upon the foot-plate to eat their dinners. It is needless to 
say that there are many intervals not merely momentary, 
but perhaps of several seconds’ duration, when there is 
absolutely no look-out whatever, and when, neverthe- 
less, the engine is bounding along at from twenty to 
thirty yards each second. ‘There are the risks, too, 
of forgetfulness or pre-occupation of men who are 
hardly worked, sometimes for too many hours, and 
who are, perhaps, not so well fitted for quick thought as for 
tedious, if not severe, bodily labour. It is from these causes, 
and from a laxity whick gains growing toleration, as it 
can be only rarely punished in an exemplary manner, that 
many railway accidents will be always impending. It is 
against the spirit of humanity, as of reason, to hang, or 
even imprison a man who, while doubtless as anxious as 
any one that all shall go well, forgets himself for a moment, 
and thus indirectly causes the loss of many lives. Criminal 
proceedings against managers, drivers, guards, pointsmen, 
plate-layers, &c., must ever fail, for there can be no pre- 
sumption of malice, and it would be folly to hold them 
liable for infallibility where there are constant sources of 








danger surrounding them. Yet in many cases of actual 





disaster, the driver perceives the danger ahead—sometimes 
at 400 or 500 yards’ distance. Yet, with it staring him in 
the face, he can only go helplessly forward to meet it. 
With a vast stored-up momentum in his train—a momen- 
tum sufficient to lift it, were it directed upwards, 
perhaps 100ft. high into the air—the great mass of 
carriages rolls on, and in all railway machinery it is the 
object to minimise the rolling resistance to the utmost, so 
that the train may roll as far as ible with the least 
amount of power. Safety lies on y in the sudden—nay, 
the instantaneous — increase of the rolling resistance, 
until the train no longer rolls but slides. Could all the 
wheels of a train, when going sixty miles an hour, be 
instantly held fast from revolving, so that they could only 
slide upon the rails, the train would be stopped in from 
300 to 400 yards on a level, supposing the rails to be 
ordinarily clean. ‘There can be no possible doubt that 
the possession of such means—and careful experiment, 
if not continued practice, has shown them to be quite 
practicable—would have averted the recent disasters upon 
the Great Western and the South-Eastern lines. Indeed, 
they would prevent many of the railway accidents which 
now happen. At present the railway companies are, as a 
rule, indisposed to make any changes until they are com- 
pelled to do so; and their directors, who have, and, we 
must suppose, always will, form a powerful body in Par- 
liament, are ready to resist any interference there. We 
are, however, convinced that certain things are requisite in 
the safe working of railways, and that these will not be 
adopted except upon compulsion, The conditions of rail- 
way working are simple enough, and, despite the claims set 
up on behalf of railway managers for exclusive knowledge 
of their business, it is becoming better and better known 
that real reform is to be looked for from other than railway 
men. There is something repugnant to common sense in 
being assured by men whose interests and inclinations are 
by no means disposed to change of any kind, that no more 
effective brake power can be provided and that passengers 
must continue to be imprisoned without the means of com- 
munication with the guard or driver. Public sentiment, 
represented by its law-giving assembly, will, we think, at 
last decide otherwise. 


THE EXPLOSIONS OF LOCOMOTIVE AND PORTABLE BOILERS. 


SEVERAL weeks ago, the number of locomotive boilers 
alone which had then exploded in the United Kingdom 
amounted to no less than seven, and we are by no means 
certain that this high number has not been since increased, 
Remembering that there are only about 6,500 locomotives 
in the United Kingdom, the proportion of at least seven 
exploded boilers in less than six months is very high. It 
is true that last year only four explosions were 
recorded; but even this is a very high per-centage of 
disaster, and one, indeed, which, if it occurred with ordinary 
boilers, would be sufficient to very greatly impede the 
spread of steam power. Amongst the very same class of 
tubular boilers as the locomotive boiler, may be reckoned 
those used fer portable and traction engines, and it is not 
improbable that the number of these in England surpasses 
even the total number of locomotives; but the statistics of 
the explosions which happen with this kind of engine 
are almost unknown to the public. While almost every 
explosion that takes place on a passenger railway is officially 
investigated by the Board of Trade—an account of the acci- 
dent being generally also, sooner or later, published— 
the accidents of this kind which take | my if at all, 
with portable engines are only published by chance, and 
in the out-of-the-way columne of the provincial press. 
In fact, no statistics exist at all of the explosions 
of the boilers of portable and traction engines. Their 
construction is, bowers, almost always exactly the 
same as that of the railway locomotive boiler. It is 
true that the ordinary portable engine boiler is of a 
much less average size, and this no doubt greatly conduces 
to its safety. But, on the other hand, these engines are 
not, as a rule, constructed with the same science, work- 
manship, and materials as the locomotive boiler; nor are 
they repaired, and, above all, attended to, with the same 
care. We may thus fairly expect that, if seven explosions 
have already occurred in 1865, and four explosions in 1864, 
amongst the 6,500 locomotives of Great Britain, it is 
sochalibe that at least as many explosions could be recorded 
amongst the number of portable engines which are working 
in very ignorant and careless hands in the out-of-the-way 
agricultural districts of the kingdom. Nor is the locomo- 
tive form of boiler confined to movable engines, whether 
applied on the railway, the farm, or in the mine. 
Wherever coal is cheap, or wherever the self-contained 
form of the horizontal tubular boiler is of value, we there 
see numbers of this kind of steam generator at work. In 
ironworks it is not uncommonly used for utilising the 
waste gases of some kinds of furnace, and even in the 
Lenendiiee districts for ordinary manufacturing pur- 
poses. But otherwise than with locomotive boilers, there 
are no statistics to which we could refer for that 
valuable information which can always be derived from 
a series of collated facts of this kind. As regards this, 
the official reports of the Board of Trade inspectors 
are of great value. This is more especially the case with 
the later returns, as they are, in many cases, illustrated by 
diagrams, while, at the same time, giving a pe 4 minute 
and careful account of the state of the ruptured plates. 

As has been lately stated, about forty locomotive boilers 
have exploded, with fatal consequences, in the United 
Kingdom from 1850 to 1864, ‘The number of actual ex- 
plosions is probably much greater, as, generally speaking, 
only those attended with fatal consequences have been 
officially investigated and recorded. Eighteen of these ex- 
— at the fire-box, eleven having their crowns blown 
own on the tube-plate, while seven gave way at the fire- 
box shells or sides, Twenty of these boilers burst at the 
barrel, and two explosions were due to miscellaneous 
causes—such as getting off the line—independent of the 
wear and tear of the boilers themselves. In 1849 a loco- 
motive boiler exploded at Plympton, on the South Devon- 
shire Railway, through the fire-box crown being blown 





down upon the tube-plate; and, in the next year, a loco- 
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motive exploded at Darlington in exactly the same way 
Besides this one, no less than three locomotive boilers ex 
ploded at the fire-box in 1850. With one at Keyworth, on 
the Midland Railway, the top of the circular fire-box was 
blown in; with another, at Staddlethorpe, the crown of 
the fire-box was blown down on the tube-plate. It was sup- 
posed to have been overheated, but the safety plug was not 
melted, and the metal was reduced in thickness from 
three-eighths to one-sixteenth in some parts. A similar 
occurrence took place at the Aldane Junction of the South 
Yorkshire, and it was also supposed to have happened 
through overheating. In 1856 the fire-box of the locomotive 
taking the mail train from Glasgow, on the Caledonian Rail- 
way, gave way through the presence of defective roof-stays, 
as also a supposed over-heating of the crown of the fire- 
box. In 1857 a locomotive boiler gave way at the fire- 
box, it was supposed, through over-heating, on the Belfast 
and Ballyneno Railway. Another explosion of the same 
kind took place at Edge Hill, on the London and North- 
Western Railway ; and yet another at Basingstoke, on the 
London and South-Western, through a defective plate. In 
the same year the fire-box end, over the fire door, of an 
engine on the Lancashire and Yorkshire Railway, was 
blown out through defective stays and corrosion; and 
another locomotive boiler burst at Greenwich, on the South- 
Eastern, Another explosion, through the fire-box being 
blown down, took place at Burnmouth, on the North British 
Railway. ‘The crown of the fire-box was laid quite fiat 
upon the tube-plate, and both driver and fireman were 
killed. ‘The leaden plug in the centre of the crown was 
left intact. The engine had run about 111,000 miles, under 
a pressure of from 100 to 150 lb. In 1859 an engine ex- 
ploded at Lewisham, on the South-Eastern Kailway. The 
crown of the fire-box was blown down on the tube-plate. 
The cause appeared to be that the roof-stays rested on the 
crown-plates instead of on the ends of the fire-box. It 
worked at 90 lb. pressure, and had run 201,218 miles in ten 
years, giving way in front of a passenger train, and in the 
act of stopping at the down platform, In 1859 an engine, 
moving slowly up the Falmer incline, near Lewes, ex- 
ploded, after going for a mile, with the regulator shut. 
The crown of the fire-box was blown down upon the tube- 
plate from the roof-stays being too short, and without any 
support from the ends. It was eleven years old, and re- 
tubed twice, in 1852, and 1856, after running about 90,000 
miles each time. It had run 237,285 miles altogether, under 
100 lb, pressure. In 1860 a contractor’s engine exploded at 
King’s Cross Station from the roof-stays not being of a 
good shape and proper strength, nor well supported on the 
sides of the fire-box. It is stated by the Government 
inspector that the stays were 14in. too short, and did not 
rest at all on the front and back walls. Both the driver 
and fireman were killed, In 1860 an explosion took place 
at Totness with the outer shell of the fire-box being 
blown into three pieces. ‘The plates were eaten through 
in furrows, The pressure was 120]b., and it had run 
62,136 miles, and was then re-tubed, in October, 1859. It 
is remarkable that, at about the same time, a similar engine, 
the Ixion, failed in a similar manner, but, being better 
stayed, it did not explode, and only leaked. 

Amongst the engines which gave way at the barrel may 
be mentioned No. 157, in 1850, at Wolverton. ‘The barrel 
opened along the bottom, and was blown up like a flat 
sheet ; one fragment was torn off, and blown in an oppo- 
site direction. The dome, as is often the case, was, from 
its extra weight and compactness, driven further away 
than the rest of the barrel; one of the driving wheels was 
blown off, the engine standing still at the time. The 
working pressure was 60 lb., the valves being screwed 
down to 95 lb. In 1853 an engine on the Midland, 
at Bristol, exploded at the barrel, through the sup- 
posed overheating of the fire-box, and the result- 
ing too rapid generation of steam, ‘Ihere is every 
probability that this was a mistaken view, and that this 
barrel, like so many others, gave way at a furrow. In 
1855 no less than four locomotive barrels gave way ; one 
at Greenock, on the Caledonian Railway, through 
corrosion underneath the barrel, in the shape of a 
furrow one inch from the seam of rivets, Another 
took place at Rugby, on the London and North- 
Western, through supposed over-pressure (the barrel was 
blown to pieces, the engine being 8}, years old, and having 
run 180,000 miles); a third (the Acteon) at Gloucester, 
on the Great Western, through corrosion, or, rather, fur- 
rowing, the crank axle being broken at the pin through the 
explosion, ‘The Acteon was 133 years old, and had run 
258,272 miles. When it exploded it was running back to 
the station by the force of gravity, after having just arrived 
with a passenger train. A fourth explosion in 1855 at the 
barrel occurred on the North London Railway, Camden 
Town, through a defective plate. The engine had only 
been running one year, under 75 1b., and it burst ten 
minutes after arriving at the station. In 1857 engine 
No. 175 blew up near Birmingham, on the Midland. ‘lhe 
barrel was blown to pieces through local corrosion, and the 
shell was torn off. The engine was standing; it had 
worked ten years, and had been re-tubed in 18053, since 
which it had run 76,268 miles. In 1858 an engine blew up 
while standing, after running, at Pantyfynnon, on the 
Liane!ly Railway ; the barrel was blown into four pieces; 
it had worked 17 years under 601b. pressure. A second 
burst at Mirfield, on the Lancashire and Yorkshire 
Railway. The middle ring was blown out; it was twelve 
years old; had run 229,346 miles, and was going down a 
gradient of 1 in 190, at the rate of 7 to 8 miles an 
hour. In 1859, at Wombwell, on the South Yorkshire 
Railway, a barrel was rent in two pieces, and torn from the 
smoke-box and fire-box. The axles of the leading and 
trailing wheels were broken, the wheels themselves being 
scattered, two to the right hand and two to the left. 
Furrows were perceptible along the seams of rivets. ‘The 
steam was almost shut off, and the engine was running at 
the rate of 7 to 9 miles an hour. In 1861 three engines ex- 
ploded at the barrel. Oneat Newport, on the Monmouthshire 
Railway, from the usual cause of furrows near the seams, 
at the ordinary pressure of 120 Ib., being 64 years old, and 
having run about 100,000 miles; a second at Rugby, on the 








London and North-Western Railway, the barrel being 
blown into seven or eight pieces, the right driving- 
wheel blown off; the furrow was on the left side, 
and the engine had been at work nearly ten years, 
having run 335,000 miles. The third explosion in 
1861, at the barrel, took place on the North-Eastern 
Railway; it was torn open from end to end, and the 
furrows were near the seams in the left side. ‘The engine 
was 72 years old; it had run 149,518 miles, under 100 lb. 
pressure; its train was just starting. With respect to 
the explosions that occurred last year and the immediately 
preceding years, we have generally alluded to them as they 
successively occurred, having, in fact, completely illustrated 
the exploded fragments of three of the engines which ex~- 
ploded last year. Similar characteristics evidently run 
through the incidents attending all these disasters. 

We remember that, a few years ago, there existed a 
very general impression that the locomotive form was the 
strongest and safest form of boiler. Now this is quite 
true in one sense. ‘Ihe barrel, though under a higher 
pressure than is used in ordinary manufacturing operations, 
is of a comparatively smaller diameter; while the fire-box, 
built up with first-rate workmanship, is, both construc- 
tively and under wear and tear, stronger than the shell. But 
this general impression amongst engineers as to the practi- 
cal safety of the tubular boiler, is a mistaken one, as the sta- 
tistics we have cited very plainly show. ‘The fact is that, 
however strong and well made the locomotive boiler is at 
the outset, it is subject to a peculiar drawback, ‘That 
internal examination, without which even the hydraulic 
test is not completely to be relied upon, can be conducted, 
as regards the barrel, only at those rare intervals when 
the tubes are drawn; while a perfectly reliable knowledge 
of the state of the fire-box stays is always more or less 
difficult of attainment. With an ordinary boiler the pro- 
gress of the patches of local corrosion can always be easily 
watched by simply taking off the man-hole cover; and, 
with ordinary skill and care, the explosion of the ordinary 
boiler ought to be impossible. In a deduction from this 
circumstance, which is often overlooked, is probably to be 
found an explanation of the increasing occurrence of 
locomotive explosions. As far as we can understand, the 
present brass tubes appear to last longer than those made 
some years ago, thus increasing the intervals of time 
between the internal examinations, This, taken together 
with the fact that hanging water spaces and feathers be- 
tween the fire-boxes are now more numerous than a few 
years ago, also explains the greater number of explosions, 
the primary mainfestations of which begin at the barrel 
and not at the fire-box. 

The reason that the very great majority of explosions (only 
two boilers seem to have exploded of late years while run- 
ning at any speed) occur while the engines are not working 
at all—or, if so, only slowly-—is evidently to be sought for 
in the resulting accumulation of steam within the boiler. 


SCIENTIFIC DISCUSSION. 

MECHANICAL science is abstract, as much so as mathe- 
matics, and as an abstract science it is not amenable to 
personal opinions, nor to interested conclusions, But 
we cannot pretend to have arrived at exact truth in all 
which involves mechanical science, and hence there.is much 
which, although connected with mechanical science, never- 
theless does invite, if it do not indeed demand, differences of 
opinion. The moment the door of opinion is opened, we 
necessarily admit much that is personal. For opinion may 
be competent or otherwise, according to qualifications. 
There is, perhaps, no engineer or mechanician living, some 
of whose opinions are not open to dispute. In some 
matters, even, it may not be enough that he has been 
occupied with the subject for a life-time, or that he may 
have achieved notable success in the practice of what he 
professes. ‘There will still be those here and there who, by 
arguments more or less convincing, will show the appear- 
ance, if not the proof, of error in what he does or says. 
But if this be the case, as it notoriously is, where the best 
reputations are at stake, what must it be where opinions 
are advanced and disputed by those who, respectively, have 
not, by their acknowledged attainments and position, won 
their way to the general confidence of their fellows? 
Regret it as we may, the general mass of scientific dis- 
cussion, or at least of discussion growing out of prac- 
tical science, soon becomes tinged, if it be not alto- 
gether pervaded by personalities. What may be said 
upon _one side is more or less apt to be taken for asser- 
tion or dogmatism, ,and thus retorted upon from the 
other side. There must be, where positive demonstra- 
tion is beyond the reach, more or less profession of and 
appeal to personal experience; and even successful expe- 
rience, not to speak of failure, may be so various that a 
wide door to the bitterest and most tedious polemics is at 
once opened, ‘There are not many who, making any pre- 
tensions to knowledge of a specific kind, are apt to under- 
value their own experience, nor who are disposed to permit 
of its being slightingly spoken of by others. It is this 
feeling—the desire to maintain one’s self, and to weaken 
the reasoning of one’s opponent—that floods so-called 
scientific discussion with so many sharp sayings, disparag- 
ing comments, personal reflections, verbal quibbles, and all 
the other expedients, little and great, in which newspaper 
correspondents, from the earliest times of newspapers, have 
delighted to indulge. 

‘To conduct a newspaper correspondence upon a scientific 
matter, with any advantage to those who read it, it is next 
to indispensible that the disputants have each a good 
knowledge of their subject, and that they have also a 
sincere love of truth for its own sake, It is well, also, if 
they possess fair, not to say first-rate, literary power in 
the way of composition ; and a crowning excellence in the 
preservation of good temper. Where this rare combination 
of qualities exists upon both sides, even the widest diffe- 
rences of opinion may be pleasantly and usefully discussed. 
There can be no greater mistake than to suppose that 
practical, still less abstract, science can be advanced by the 
slightest exhibition of feeling or of temper. This is a point 
upon which we wish it were possible to obtain the agree- 
ment of all who make weekly claims upon our correspon- 








dence columns, There are, possibly, propositions now and 
then made, with the best intentions, which are so demon- 
strably unsound as to provoke the feelings to ridicule ; yet 
this is a feeling of which the indulgence is seldom safe. 
Whatever, being new and strange, may look ridiculous, is 
not necessarily so; and if ridicule, in such cases, do no 
positive harm, it can only, at best, raise a temporary 
laugh, and in the end show the shallowness of him who 
raised the laugh; for it is always easier to argue plausibly 
against the success of a new proposition than, even if it be 
intrinsically sound, to argue in its favour. It is not the 
less just that a new proposal, whatever it may be, should 
be thoroughly analysed before being permitted to pass, 
even by implication, into the domain of accepted truth. It 
is to this end that we accord such extended space to the 
discussion of propositions in practical science in our columns. 
Leaving these matters generally, indeed, in the hands of 
our correspondents till the subject in dispute has assumed 
a practical shape, we are the more desirous to see our 
friends do credit to themselves as well as to the cause of 
truth. 


INTERCOMMUNICATION IN PASSENGER TRAINS AGAIN, 


THE longer one lives the more does the truth of the famous 
saying about the little wisdom with which the world is 
governed become apparent. One gets at last to really see 
that great questions of policy—of public convenience—are 
treated with little more than the ordinary average of 
wisdom—or want of wisdom—that governs the concerns of 
ordinary private life. ‘The matters to be dealt with are on 
a larger scale, but the way in which they are conducted 
only differs in the fact of its dealing with things on a 
larger scale. Take, for instance, the question of railway 
train intercommunication. It is not too much to say that 
every one of us—men, women, and children—take, at the 
very least, ten railway journeys a year, so that a matter 
like this is one of the greatest interest to all. ‘The hubbub 
and noise that has been accordingly heard both in this 
country and in France, on the single point of the necessity 
for communicating between the carriages, have been in 
proportion to the number of people interested. In fact, a 
unanimous, and almost simultaneous, cry has been heard 
for nearly a year, urging the railway companies to some- 
thing of the kind. From the Queen downwards, we have 
all striven to overcome vis inerti@ of railway directors, 
which is always felt when the safety of the public is con- 
cerned, ‘The question has been repeatedly debated in 
the House of Commons and in the House of Lords, and 
there is probably not a single member of the fourth estate 
of the country whose columns have not contained more or 
less sensible lucubrations on the matter. One of the 
engineers of the Board of Trade has lately been -again 
directed to investigate the whole question, and his report 
has formed a basis for the sort of manifesto of the Railway 
Clearing: house committee, that we published some time ago. 

It may, perhaps, be remembered that, in the course of an 
investigation into the different questions connected with 
railway train communication, we recommended Sir W. Gal- 
way to move for the production of this official report, and 
which we now publish. This has been done at last; its 
statements have attracted almost universal attention from 
the press and the public. It is certainly very much to be 
regretted that the reports of the railway inspectors of the 
Board of Trade are always published so long after the 
events have occurred of which they give an account. 
These inspectors represent the public in its dealings as to 
personal security with railways; the Board of Trade have, 
in fact, no legal right to interfere in their management, 
and they can only act indirectly by suitably influencing 
the pullin through truthful and exact accounts of the 
state of affairs. We, therefore, hold with an able writer 
in the Quarterly Review, that, though the official reports 
of the Board of Trade contain much information on the 
subject of railway accidents, “ appearing, as they do, long 
after all interest in the subjects of them has ceased, they 
form an incondensable mass of detail too bulky for criticism 
and too dry for perusal.” 

But it must not be thought that the recent and very 
natural panic in the matter of railway train communica- 
tion, loud as it has been, is without example in the railway 
history of this and other countries, There is, probably, in 
fact, no question of the kind which has been the subject of 
a greater namber of similar panics. Railway history, like 
other history, thus continually repeats itself. At intervals 
of almost exactly ten years, ever since the beginning of 
railways, there has been the same agitation in the country 
on this very point, and unavailing pressure has been con- 
tinually, but spasmodically, put on the railway companies 
with this view. In the report we print in another 
page, Captain Tyler recounts the history of the matter, 
beginning from 1847, even previous to which the subject 
had already attracted much attention. The then commis- 
sioners of railways issued, both in that year and in 1851, 
one of their mild circulars to the railway companies, re- 
commending the adoption of train intercommunication, 
and pointing out how desirable it was that “‘ the power of 
travelling along trains while in motion should be given to 
the guards and servants of the companies.” In 1852 the 
railway Clearing-house committee sat in solemn conclave 
to consider the matter; and the result was a report, to the 
tune of the now old non possumus chorus. ‘ An accident on 
the Buckinghamshire Railway, in 1853, again brought the 
matter to the front, drawing forth a report from Captain 
Simmons, of the Board of ‘l'rade, and afterwards, in 1853, 
by apparently a species of reaction, another very elaborate 
report from the Clearing-house committee of general 
managers. Notwithstanding the adverse opinions of the 
railway managers on the matters at issue, the members of 
the select committee of the House of Commons on Railway 
and Cana! Bills of 1853, before whom the Clearing-house 
report was placed, resolved “ that provision should be made 
for enforcing the means of constant communication be- 
tween all the servants to whom the safety of the passengers 
in any train is entrusted.” Yet another accident, in 1504, 
resulted in the Board of Trade again calling the attention 
of the companies to the matter, with the usual resulting 
excuses from the companies, ‘Two more accidents in 1897 
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caused the Board of Trade to again address a circular 
letter to the railway companies, and again the railway 
companies sent in their stereotyped reply. Again a select 
committee of the House of Commons—that on railway 
accidents—in 1858, reported “ that it should be imperative 
on every railway company to establish means of communi- 
cation between guards and engine-drivers.” In the same 
year, 1858, the Board of Trade addressed another circular 
letter on this subject to the railway companies; and on the 
30th of July, 1864, they received yet another missive of 
the kind from the Board of Trade. ; 

And until something.be done in this matter, accidents of 
the kind distinctly pointing to the absolute necessity of 
train communication will continually occur from the very 
necessity of the case. We repeat, it is against common 
sense that the different carriages of trains should be isolated 
trom all means of intercommunication while running. Mur- 
ders, and other crimes against the person, will be repeated 
at intervals, and scarcely less injurious false accusations 
will continue to be made for purposes of extortion. Isolated 
with a victim in a railway carriage in motion, a murderer is 
probably in the best position possible for easily disposing 
of the body, and it is not improbable that more than one 
occurrence of the kind has been put down to suicide or to 
accident. But as regards the mere amount of destruction of 
life and property, such ordinary and prosaic accidents as the 
breakage of axles or tires will continue to produce an 
annual crop of disaster. With a thorough means of inter- 
communication the stitch in time which may save nine 
could be at once made, instead of the disabled train being 
dragged wildly on. We might adduce hundreds of instances 
of this kind, as must be known to almost every railway 
traveller. 

The official account, published a few days since, of an 
accident which occurred some time ago on the Great 
Western, has many traits of a quite sensational interest. 
An accident of no very remarkable character in its origin, 
not differing from the many other railway disasters which are 
continually occurring through the want of intercommunica. 
tion, nobody, in fact, being killed. But it was noteworthy 
in one respect, inasmuch as the engineer-in-chief of one of 
our most considerable railways was in the train, and got 
rather badly injured. We find, indeed, that the occur- 
rence produced a forcible confession of faith from this 
eminent railway official as to the value of a train commu- 
nication between the guards and the passengers. A short 
time after the train had left Reading, an axle, which had 
long been in a very bad state, gave way, and the 
carriage began to jump violently, to the great alarm of the 
passengers. It was at night, the train was travelling at 
the rate of forty or fifty miles an hour, and in vain were 
all the frenzied attempts of the passengers to attract the 
attention of the guards and engine-driver, or of the officials 
on the line. White handkerchiefs were waved about on 
umbrellas; the carriage doors were opened, and swung 
backwards and forwards; hats, rugs, or coats were waved 
out of the windows, and one of the passengers even 
noticed a policeman in his box as the train was within half 
a mile of the Paddington platform, and waved his hand- 
kerchief, as he expresses it, “ frantically in his face.” But 
all this was of no avail, beyond causing the breakage of 
the arm of Mr. Baker, the engineer-in-chief of the London 
and North-Western Railway, and of the thumb of another 
passenger, against a signal post which happened to be im- 
properly placed too near the line. All this time the bump- 
ing of the disabled carriage got worse and worse; 
and the carriages in the wake of the engine, rushing 
on at the rate of some fifty miles an hour, were the 
scenes of yet more and more frantic demonstrations on the 
part of the passengers, who all yelled in chorus, and with 
redoubled vigour in passing the stations. At last the 
disabled carriage ran off of the rails, and then—and not till 
then—was the engine stopped as quickly as possible. 
Neither the guard who rode in the luggage van behind 
the tender, nor the guard in the brake carriage at the tail 
of the train, saw anything wrong till the carriage left the 
rails, nor did a single one of the numerous switch-men on 
the line perceive that the least thing was the matter. 
But at last we have, by means of this very accident, an ex- 
pression of opinion, from a railway official of some eminence, 
as to the value of what has been so long and so persistently, 
but so ineffectually, urged on the railway companies. 
During this “ half-an-hour of awful suspense,” expecting 
“every moment to be dashed to pieces,” I most seriously 
regretted, said Mr. Baker, in his evidence, “the absence of 
any means of communication with the guard, so that he 
might stop the train, and release us from our perilous 
position.” A few days afterwards, an occurrence almost 
exactly similar in its effects, and differing only from being 
caused by the breakage of a tire, happened on the same 
line. This time there was no railway engineer in the train, 
but Sir Charles Fox and another civil engineer were 
amongst the passengers, and we have no doubt that these 
gentlemen, not being railway officials, did not find a sur- 
gical operation necessary to get the idea of train intercom- 
munication well into their heads. 

After the lengthy and searching examination we lately 
made into the question of train communication, we have 
little now to state besides the unhappy fact that we are in 
pretty much the same state as.we were at the beginning. 
We have had a great shedding of ink, many speeches and 
blue-books, and as many reports and counter-reports. 
They have been of no avail against the stubborn non 
possumus of the railway companies. One is, in fact, simply 
ustounded, when the power of the machinery that has 
been put in motion in this direction is considered, that so 
little has been done. Beyond a mass of printed matter, 
there is very little, indeed, to show for all this labour. 
There must be some reason for this. ‘The fact simply is 
that Parliament and the public have been on a false track. 
We lately showed very clearly that mere signalling, either 
between the guard and the driver, or between the passengers 
and the guard, is of little use of itself. A signal would not 
be of service in time to stop a murder, and it would be 
simply impracticable to place the safety of a whole train 
at the disposal of a single timid passenger, or, indeed, of 
any single passenger, or of even a single carriage-fall of 





passengers. Every difficalty would, however, be solved 
with the possibility of passengers and guards traversing the 
train while in motion. Every objection brought against sig- 
nalling by the railway managers would then vanish, and, 
in fact, signalling would scarcely be required at all. The 
only difficulty is, how to mechanically accomplish this 
means of communication. Foot-boards are wholly inap- 
plicable with the present sections of the tunnels and bridges 
on many of our Treks and even if footboards could be 
adopted, they would merely throw the danger from the 
passengers on to the guards. Qne guard is annually 
killed in Belgium, where the system of foot-boards is in 
full operation, and, at that rate, at least ten guards would be 
annually sacrificed on our lengthier network. What is re- 
quired is some construction of carriage that will combine the 
means of communication of the American and Swiss carriages 
with the taste for greater privacy which is prevalent. in this 
country. There would be little or no difficulty in mechani- 
cally doing this, and more than one plan could be pointed 
out for the purpose. The real difficulty would consist in 
getting the railway companies to adopt any plan. Of 
course we do not overlook the great expense of changing 
from the present system of carriages. But when is all this 
matter to end? Here we have a periodical outery—in 
Parliament, in society, and the press—calling for such 
changes as would allow of the establishment of some means 
of signalling between the guards and the passengers. The 
railway boards have as often repeated that the thing cannot 
be done. In the meantime, disasters, which, one would 
think, ought to teach railway shareholders through their 
pockets, are continually occurring from the absence of 
intercommunication between railway carriages in motion. 
Surely it is not too much to ask that, within ten, or fifteen, 
or even twenty years, this state of things ought to be reme- 
died; and it is in this direction that legislation will have 
to act. Instead of spasmodically requiring a useless and 
even dangerous system of mere signalling, Sir W. Galway 
would do better, if he be returned to the next Parliament, 
to get an Act passed requiring that, with a certain limit of 
time, every passenger carriage in this country should be so 
constructed as to allow an easy passage through the com- 
plete train when in motion. 











InstituTION oF Crvit Enarneers, Premiums, Session 1864-65.— 
The council of the Institution of Civil Eugineers have awarded the 
following premiums :—1. A Telford medal, and a Telford Premium, 
in books, to Joseph William Bazalgette, M. Inst. C.E., for his Paper 
‘On the Metropolitan System of Drainage, and the Interception of 
the Sewage from the River Thames.” 2. A Telford medal, anda 
Teliord Premium, in books, to Callcott Reilly, Assoc. Inst. C.E., 
for bis Paper “‘On Uniform Stress in Girder Work, illustrated by 
reference to two bridges recently built.” 3. A Telford medal, anda 
Telford Premium, in books, to Edward Hele Clark, for his “ Descrip- 
tion of the Great Grimsby (Royal) Docks, with a Detailed Account 
of the Enclosed Land, Same Locks, Dock Walls, &c.” 4. A 
Telford medal, and a Telford Premium, in books, to Captain Henry 
Whateley Tyler, R.E., Assoc. Inst. O.E., for his Paper “On the 
Festiniog Railway for Passengers; as a 2ft. gauge, with sharp 
curves, and worked by Locomotive Engines.” 5. A ‘Telford 
Premium, in books, to John England, M. Inst. C.E., for 
his Paper on “ Giffard’s Injector.” 6. A Telford Premium, in 
books, to Thomas Hawthorn, for his ‘ Account of the Docks and 
Warehouses at Marseilles.” 7. A Telford Premium, in books, to 
Edward Fletcher, for his Paper “ On the Maintenance of Railway 
Rolling Stock.” 8. A Telford Premium, in books, to Edward Joha- 
ston, M. Inst. C.E., for his Paper on “The Chey-Air Bridge, 
Madras Railway.” 9. A Telford Premium, in books, to Godfrey 
Oates Mann, M. Inst. C.E., for his Paper on “The Decay of 
Materials in Tropical Climates, and the methods employed for ar- 
resting and preventing it.” 10. A Telford Premium, in books, to 
William Jerry Walker Heath, Assoc. Inst. C.E., for his Paper on 
“The Decay of Materials in Tropical Climates, and the methods 
employed for arresting and preventing it. 11, A Telford Premium, 
in books, to Joseph Taylor, Assoc. Lust, C.E., for his Paper on “The 
River Tees, and the Work upon it connected with the Navigation.” 
12. The Manby Premium, in books, to Henry Burdett Hederstedt, 
Assoc. Inst. C.E., for his *‘ Account of the Drainage of Paris.” 

Tue New Bringer at Biackrriars.— Thursday, the 20th of 
July, has been tixed by the Bridge-house Estates Committee of the 
Corporation of London for laying the foundation-stone of the new 
bridge at Blackfriars, and great preparations are being made for the 
ceremony, which will be conducted by the Lord Mayor. As a pre- 
caution against accidents by the possible overcrowding of the tem- 
porary bridge, it will be entirely closed, both against carriage traflic 
and foot passengers, on the day of laying the foundation-stone from 
ten in the morning until five in the afternoon, and the stone will be 
laid at the Surrey side of the river. A luncheon will be served at 
the cost of the Bridge-house Committee, at Guildhall, before the 
pageant starts, and in the evening the Lord Mayor, following the 
precedent of Mr. Garratt, bis predecessor in office, when the founda- 
tion-stone of London Bridge was laid, in June, 1825, will entertain 
the Court of Common Council at a banquet at the Mansion-house. 
The finding of the foundation-stone of the old bridge is anticipated 
with some curiosity, inasmuch as it contains many valuable gold 
coins of the period, and some other articles of interest. The old 
foundation-stone was laid in the north abutment, and as the work of 
removing the arch there proceeds the spot is watched night and day 
lest any unauthorised hands should remove the stone. ‘Ihe stone was 
laid on the 31st October, 1760, so that the bridge has been a com- 
paratively short-lived one, being littie more than 100 years old, an’ 
during the last twenty or thirty years the repair of it has cost the 
corporation, from first to last, a sum fabulous in amount. The 
foundation was laid on the day just mentioned by Sir Thomas Chitty, 
the then Lord Mayor, accompanied by the members of the Court of 
Aldermen and Common Council, As the stone was adjusted the 
corporation sword and mace were laid upon it, and severai rounds of 
cannon were fired. There were deposited in it a gold tive-guinea 
piece, a two-guinea piece, a guinea, a half-guinea,a crown, half- 
crown, shilling, sixpence, a half-penny, and a farthing, “to show,” 
as a record of the transaction written at the time states, “at a future 
distant period the standard of the coin in the late reign ” (that of 
George Il.) The architect of the bridge was Mr. Robert Mylne, and 
there is a tradition that in the enthusiasm of the moment he took 
from his neck a silver medal, bearing a complimentary inscription, 
which had been presented to him when a very young man as a token 
of professional promise and skill by the College of St. Luke, at 
Rome, and threw it into the cavity of the foundation-stone, in which 
it was afterwards hermetically sealed along with the various coins. 
here was also enclosed in the cavity a piece of pure tin, on which 
was an inscription in Latin, stating tuat the stoue of the new bridge, 
undertaken by the Common Council of London, was laid * amidst 
the rage of an expensive war, for the public accommodation and 
ornament of the City (Robert Mylne being the architect); and that 
there might remain to posterity a monument of the City’s atiection 
to the man who by the strength of his genius, the steadiness of his 
mind, and a certain kind of happy coutagion of his probity and spirit 
(under the Divine favour and fortunate auspices of George IL.), 
recovered, augmented, and secured the British empire in Asia, Africa, 
and America, and restored the ancient reputation and influence of his 
country among the nations of Kurope, the Citizens of London have 
voted this bridge to be inscribed with the name of William Pitt.” 














THERMO-ELECTRIC BATTERIES. 


Wuen Seebeck, in 1822, discovered that an electric current was 
generated by heating the junction of two dissimilar metals, ho 
created a new branch of electrical science, which, though of the 
Lighest theoretical and practical importance, has not, as yet, yielded 
any of those direct advantages it ought, apparently, at once to have 
produced. Thermo-electricity was simply a vast abstract addition 
to our knowledge without practical value, until Nobili constructed 
the first thermo-electric pile, which, associated with a galvanometer, 
proved to be a thermometer of wonderful delicacy. ffelloni's suc- 
cessful application of this instrument to the investigation of radiant 
heat, raised the secondary use of the pile to so high a degree, that 
its primary value as a source of dynamic electricity appears soon to 
have been lost sight of. 

Attention has, however, of late been drawn to this matter on the 
Continent. Professor Bunsen, not long since, showed that the 
current from a thermo-electric pair might be made equal to jth of 
a Daniell’s coll, by using, instead of bismuth and antimony couples, 
copper pyrites combined with copper, or pyrosulphite combined with 
copper or platinum. Quite recently, according to the Reader, 
Professor Stefan has tried various’ other minerals, and obtained 
the highest power by making use of granular sulphide of lead 
for the positive element, and copper pyrites for the nega- 
tive. The electro-motive force of a single pair of this combina- 
tion, compared with one of Daniell’s cells, is as 1 to 5-5, Bunsen’s 
best arrangement being as 1 to 9°7, and a combination discovered 
by Marcus, which we shall next describe, being as 1 to 18. The 
feeble conducting power of the minerals used by Professor Stefan 
will, we fear preclude, their practical use. This is not so much the 
case with Bunsen s combination, ten of whose pairs formed into a 
battery give, it is stated, all the actions of a Daniell’s cell having 
an effective copper surface of fourteen square centimetres in area. 

The thermo-electric pile has so long been regarded as an originator 
of the feeblest electrical currents, that the report of a thermo- 
electric spark having been obtained in Austria aroused the interest 
of scientificmen. ‘The discoverer of this new thermo-pile, or more 
properly battery, was one Marcus, of Vienna, who for some time 
published no account of its construction. To the credit of the 
Austrian Academy, a sum of 2,500 florins was awarded to M. 
Marcus for his discovery, on the condition, we understand, that he 
should publish the manner in which his pile was made. ‘This was 
done by a paper printed in the “Transactions” of the Vienna 
Academy, No, 8, 1865, which was translated in last month's 
* Philosophical Magazine.” 

The endeavour of M. Marcus was toconstruct a powerful thermo- 
electric battery, the metals composing which should not be costly 
or melt at too low a temperature. ‘The ordinary bismuth and anti- 
mony pile does not satisfy these conditions, and the fact that the 
electro-motive force of alloys is that of its highest element, led to 
the construction of piles made of various alloys, which were remark - 
ably successful. A very good alloy was found to be, for the positive 
metal—ten parts of copper, six parts of zinc, six parts of nickel, and 
one of cobalt was an improvement ; and for the negative metal twelve 
parts of antimony, five parts of zinc, and one part of bismuth. The 
elements of the battery were about 7in. long, seven lines broad, and 
half a line thick; these were screwed together, and so arranged that 
their lower junctions could be highly heated by a row of gas jets, 
whilst the upper were cooled by a current of water. To prevent any 
passage of electricity through the water the latter junctions were 
insulated by a coating of soluble glass. Our readers are, of course, 
aware that the thermo-electric current is due to a difference in tem- 
perature between the two opposite faces of the pile, hence the use of 
cold as well as heat, 

The electro-motive force of one of these elements thus heated and 
cooled was equal to ,th of that of a Buusen’s cell. Six such 
elements are sufficient to decompose acidulated water ; thirty caused 
an electro-magnet to lift 150 lb.; and 125decomposed water at the rate 
of twenty-five cubic centimetres of the mixed gases per minute, and 
melted a platinum wire half a millimetre in thickness, ‘The conver- 
sion of heat into electricity was strikingly shown by the fact that 
the water used for cooling the upper junctions of the couples was 
much more rapidly warmed when the circuit was broken than when 
closed. M. Marcus stated to the academy that he had constructed 
a furnace consuming 2401b. of coal per day, intended to heat 768 
elements, whose electro-motive force would be equivalent to thirty 
cells of Bunsen’s battery. 

Professor Wheatstone has recently constructed a powerful thermo- 
electric battery, to which we will now allude, on the same principle, 
The battery, the effects of which were recently shown by Professor 
Wheatstoue to a select circle of friends, is composed of sixty 
elements. In making it an interesting and important fact observed 
by Marcus was confirmed—namely, that the power of the battery is 
greatly increased by repeatedly re-melting the alloy composing the 
bars. This is probably due to the gradual breaking down of crystal- 
line structure by fusion. Connecting the terminals of this battery, 
excited as Marcus's, a brilliant spark was obtained, and about half 
an inch of fine platinum wire when interposed was raised to incan- 
descence and fused; water was decomposed, and a penny electro- 
plated with silver in a few seconds, whilst an electro-magnet was 
made to lift upwards of a hundred weight and a half. Bright sparks 
were obtained from the primary and secondary terminals of a Ruhm- 
korff coil connected with the battery. In fact, all the effects obtained 
from a small voltaic combination were reproduced with ease by this 
thermo-electric battery, the electro-motive force of which was care- 
fully measured and found nearly equal to two of Daniell’s cells. 

But long ago Professor Wheatstone experimented upon the 
thermo-pile. Many will, doubtless, be surprised to hear that, so 
early as 1837, he obtained by the aid of an induction coil introduced 
into the circuit, nearly all the effects we have related as now pro- 
duced by the thermo-battery alone. ‘The description of these 
experiments was published in the * Philosophical Magazine,” for 
May, 1837. In this paper Professor Wheatstone first gives an 
account of some experiments that had then been recently made in 
Italy on the production of the thermo-electric spark; and after- 
wards he deiaiis subsequent corroborative experiments of his own 
on the subject. The Italian experiments were originally made by 
the director of the Florence Museum, M, Antinori, who, it seems, 
had heard that a Professor Linari obtained a spark from the tor- 
pedo by sending the electric current from that tish through a helix 
and electro-magnet. Avutinori successfully applied the same means 


| to the thermo-electric pile, and thus was the first to see the spark 


of a thermo-electric current. Professor Linari succeeded in repsat- 
ing Antinori’s experiment, and obtained additional results from a 
current generated by applying boiling water and ice to the extre- 
mities of a Nobili’s pile of tweuty-five elements. This current sent 
round a magnet, and through a coil of wire 505{t. long, gave a 
bright spark in open daylight. With a wire 8it. long, simply 
coiled into helix, the spark was seen in the dark, and with a wire 
only 1din. long it was distinctly seen on breaking the circuit; 
moreover, with a double pile the spark was obtained when the wire 
was only 8in. long. ‘This pile, thus exposed to a difference 
in temperature of only 180 deg. Fah., was able to decompose 
water aud precipitate metallic silver from the nitrate. 

Professor Wheatstone, after hearing of these experiments, 
attempted to verify the principal result, The thermo-electric pile 
be employed consisted of thirty-three bismuth and antimony 
couples, one face being heated by a red-hot iron placed at a short 
distance, and the other kept cool by coutact with ice. Between the 
poles of the pile was introduced an insulated spiral of copper ribbon, 
fifty feet in length. Contact was broken by means of a meroury 
cup, and whenever this took place “a small but distinct spark was 
visible even in daylight.” ‘he effect was then intensified by com- 
bining two piles, and the experiment was witnessed by Professors 
Faraday, Daniell, Henry, &c. This paper is closed by a reference 
to some thermo-electric experiments made by Professor Botto, of 
Turin, and published in the Bibliothéque Universelle for September, 
1882. Professor Botto used a metallic chain, consisting of 120 pieces 
of platinum wire, each one inch in length, alternating with the same 
number of pieces of soft iron wire. This compound wire or chaia 
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was wound round a rule in such a manner that the joints were placed 
alternately at each side of the rule. Heated bya spirit lamp, this 
simple pile generated a current which decomposed acidulated water. 

of the results he then obtained, Professor Wheatstone 
remarked nearly thirty years ago, “It is not too much to expect 
pe te proper combinations, the effects of a thermo-pile may be 
exalted to equal those of an ordinary voltaic pile.” Three years 
since we were no nearer this end. 


Three years hence we trust it 
may be fully accomplished. 

Tn the next number of the “ Philosophical Magazine,” June, 1837, 
Professor Andrews published a paper on the thermo-electric currents 
developed between metals and fused salts. The experiments 
described in this paper showed that an electrical curreut was 
always produced when two metals, at different temperatures (platina 
wires were generally used), were brought into contact with a fused 
salt capable of conducting electricity. The direction of the current 
was from the hotter metal through the fused salt to the colder metal. 
This current was much stronger than that from au ordinary thermo- 
electric pile, as it was said to be capable of decomposing water and 
other electrolytes with great facility. Although no spark was seen 
even when the current traversed a coil of wire surrounding a bar of 
iron, yet Professor Andrews states, by improving his apparatus, he 
had little doubt but that a spark might be obtained. 

The present revival of interest in thermo-electricity will, we 
hope, prove more lasting and practical in its results than that 
which took place thirty years ago. After the appearance of Pro- 
fessor Wheatstone’s paper, Mr. Watkins made some experiments on 
thermo-electric piles of various sizes, which were published in the 
“ Philosophical Magazine” for September, 1837. Mr. Watkins 
used precisely the same arrangement as Wheatstone employed. 
He thus obtained vivid sparks, and by an electro-magnet Fitted a 
weight of 983 lb., remarkivug upon this:—* Who knows but here- 
after electro-magnetism may be employed as a prime mover, and 
that a thermo-pile may be the exciting cause?” If thermo- 
batteries do not deteriorate by use, this is not so improbable, though 
the statement would be made with more caution now than then. 
Mr. Watkins worked well at this subject, for before he concluded 
his experiments he obtained brilliant sparks from thermo-piles 
ranging from fifteen to thirty elements, excited by boiling water 
or ice at one end, while the other was, in both cases, at the 
ordinary temperature of the atmosphere; though not stated, a 
coil was, of course, employed in this experiment. In a short 
note communicated to the following number of the magazine 


(vol. xi., p. 398), Mr. Watkins states that with a single bismuth and | e é ) 
| potter's shop from the place where it was mixed, by a child or female, 


antimony pair, only half an inch long, and ‘12 of an inch in 
diameter, the two ends being unequally heated, he obtained, with a 
Henry’s flat ribbon coil, a very perceptible and brilliant spark, seen 
at the time by MM. De la Rive, Plateau, and others. The thermo- 
pile was also used by Mr. Watkins for showing all electro-magnetic 
phenomena; and in the “ Philosophical Magazine” (vol. xii., 

. 541), he mentions that he decomposed water, by employing an 
interrupted current, a long helix, and a = therino-battery, 
at the same time obtaining painful shocks from a secondary coil. In 
a later number of the magazine (vol. xiv., p. 82) Mr. Watkins shows 
that indications of heat were obtained by resisting the passage of a 
current from eighteen bismuth and antimony pairs. 

After this we do not know of any new fact being added to 
thermo-electrical science until the recent experiments we have 
already detailed. If the main difficulties in the way—the internal 
resistance of the thermo-electric battery and its possible deteriora- 
tion by exposure to high temperatures—can be overcome, thermo- 
electricity will be destined to play a far more important part than 
it has hitherto done. Setting aside its economic value, which b: 
itself is all- 
of the chief arguments in its favour. Like windmills, thermo- 
electric batteries might be erected over the country, and entrap— 
finally converting into mechanical motion, and thus into money— 

leams of sunshine, which would be as wind to the sails of the mill. 
hat stores of fabulous wealth are, as far as our earth is concerned, 


werful, the great constancy of the current will be one | 








females, being ‘ broken in,’ as they call it, to the labour.” It may be 
that this field of labour is not yet deemed ripe for legislation ; but 
certain it is that vice and industry, such as this report indicates, 
cannot much longer flourish together. , 

We have recently taken credit for the artistic improvement dis- 
cernible in English pottery ; and the large foreign demand, evidenced 
by our export tables, proves that this trade forms no unimportaut 
item of the national wealth. But from its growth does the pros- 
perity of the workman necessarily follow? Let us refer again to 
the inspectors’ reports—earthenware works, including china and 
stoneware, having recently been placed under their rule. Mr. 
Baker, writing of the potters, says :—“ Saint Monday has hitherto 
been a very patron amongst them, and is by some absolutely 
idolised. On his day occur ail the weekly rabbit races, dog races, 
and hop-step-and-jump matches for sums which, to an agricultural 
labourer, would be a year’s maintenance for his whole family. 
If they hire at Martinmas, an old-fashioned condition of labour 
which is still retained in the potteries, ~~ ‘wet the bargain’ 
till it is drenched through and through. If there is a ‘ wake’ 
they keep it up for a week. In short, whatever can be con- 
verted into an excuse for a break-off is adopted as a matter of 
course.” As a result of all this we are not surprised to find that 
“rags and comfortless homes stand everywhere in prominent relief 
in many of the wealthiest districts both of North and South Stafford- 
shire, where the wages of the family often amount to £3, £4, and 
£5 a week. I have been told of an instance in South Staffordshire 
where the family wages were as high as £6 a week, and where a 
prepayment of them was necessary, in conscquence of extravagance, 
before the Saturday night.” 

But it will be asked—How are such high wages possible with such 
dissolute habits ? That they were possible we will presently show; 
but, thanks to the Act which has brought this trade under supervision, 
they will, for the future, be impossible. The workman must, there- 
fore, reform, or the manufacture will diminish, for his hours of work 
will be prescribed, and what he wastes he will not be able to make 
good. r. Redgrave tells us that the operative contracts to make 
certain articles of earthenware at a certain price; he is entirely his 
own master as to his time, and the number of persons whom he may 
employ toassist him; he generally begins late and works late. A 
boy, or it may be, a woman, turns the wheel upon which the potter 
forms the ware. He also employs children for “ wedging” the clay 
—that is, expelling the air from the kneaded and mixed clay, and 
also for batting” or shaping the clay for his use. “A piece of clay,’ 
says Mr. Redgrave, “ weighing generally 70 lb., is brought to the 


one of the assistants to the potter; it is placed upon a slab of stone, 
and the ‘ wedger ’—the same child or female—then cuts off a slice with 
a piece of string, the slice being as large as the wedger can lift; he 
then takes the slice in both hands, raises the hands as high as possible 
above the head, and dashes the slice, with as much impetus as he is 
capable of, upon the piece of clay left upon the slab. The force drives 
out the air, and the operation is continued until the clay is free 
from air.” This our informant had seen done both before the potter 
sets to work, and during his meal times, that he might not have to 
wait for clay ; and, to complete the picture, we are further told that, 
while the man smoked his pipe at his ease, the child was hard at 
work ; and the length of the child’s working day was much beyond 
that of the man.” We have thus the key to an objection that was 
urged by the potters against one of Mr. Baker’s rules, which pro- 
hibited smoking in the workrooms during working hours, their 
complaint being that ‘it was an arbitrary interference with their 





rights,” as slave-drivers, we presume, to sit at ease and see the 
heaviest part of their work performed at a nominal remuneration, 
and generally by members of their own family. What the average 
pay of these children or females is, we are not informed; but, in 
a Lindred business—brickmaking—the master, whose evidence we 
have already quoted, says that the elder clay carriers, who are 
usually girls between fourteen and sixteen years of age, “as a fair 
average, carry 9 tons of clay 50 yards, and walk 22 miles, to earn a 


constantly wasted by the non-retention of the solar rays poured on | day’s wage, amounting to, and not exceeding, 1s. 6d.” Itis time 


the desert of Sahara. 
radiation net, for we cannot cover the desert sands with trees, and 
man is left alone to try his skill in retaining solar energy. Hitherto 
helpless, we need not be so much longer; and the the force of a 
Sahara sun may be carried through wires to Cairo, and thence 
irrigate the desert, or, possibly, if need be, it could pulsate under 
our streets, and be made to burn in Greenland. 





FACTORY LABOUR. 





Nature here refuses to use her wonderful | 


that England ceased to get wealth and fame from manutactures 
produced at such sacrifices as we have thus hastily sketched. 
Another branch of trade which is now happily placed under 
the regulations of the Factory Acts by the Act of 1864, is the 
manufacture of lucifer matches. This business, besides the 
risk of fire to which it is constantly liable, induces a frightful 
malady known as the “jaw disease,” to which the dippers, 


| or those who coat the ends of the matches with the ignitable 


Wuen contemplating, as we are frequently invited to do, the vast | 
pecuniary resources of Great Britain, as illustrated by the quarterly | 


returns made by order of Parliament of the national income—which 
seems to increase under every pruning operation of the present 
Ch +h} of the zg h 
satisfaction at the result, as if there could be but one opinion that 
here is an irresistible proof of national prosperity. No doubt this 
state of things is very pleasing to the Government, and it is by no 
means unsatisfactory to commercial men; but it is not quite 
so certain that the philanthropist can unhesitatingly receive it as 
a reliable evidence of national prosperity. It must at once be 
admitted to be a proof of national activity ; but the two expres- 
sions have a vastly different meaning, although they are not un- 
commonly used indifferently. We have been occasionally startled 
by the publication of facts connected with industrial occupations, 
o—— such a debasement of humanity as we had expected to 
find only among savage nations; and Parliamentary aid has then 
been obtained to remedy the evil. It is now, however, only too 
evident that, so great is the force of competition in mercantile 
——_ that self-seekers, whether masters or workmen, in all 

ranches of industry require the power of the law to restrain them 
within reasonable bounds. The half-yearly revelations of the 
inspectors of factories are a continual comment on this text. Their 
duties were, as is well known, originally confined to the enforcing 
of certain regulations enacted for the benefit of the workers in 
the cotton and other textile factories, and the advantages which 
these regulations conferred on all concerned led from time to time to 
their extension to other branches of trade. By recent enactments, 
some trades, whose origin date back less than thirty years, are now 
brought under inspection; and others of older standing are for 
the first time subjected to legal regulations. Slowly we are moving 
on in the right direction; but the last report of the inspectors 
furnishes proof the most lamentable of the necessity of a still 
further extension of the Factory Acts. 





we are wont to express unmitigated , 


| compound, are very subject. 


It is, however, due to the large 
manufacturers to say, that they have earnestly striven, and at 
last with success, to remove the cause of this evil, viz., the inhala- 
tion of the poisonous fumes of the phosphorus used to tip the 
matches. The following lucid description, by Mr. Redgrave, will 
show the nature of the work which brings on this jaw disease, 
which is a wasting away of the jaw bone. Ie says ;—" The splints 
of wood having been arranged in what are called ‘ clamps,’ so that 
each splint of wood, from 1,000 to 3,000 in a clamp, should be 
separate, but the ends of the whole even, are handed to the ‘ dipper,’ 
who stands over a heated stove or slab of iron, upon which themixture 
of phosphorus is spread. He presses the ends of the splints of wood 
into the mixture, hands the clamp to a boy, who carries it to the 
drying-place, the dipper receiving a fresh clamp from another 
assistant, and so on until he has completed his task. During this 
time a vapour continually rises from the heated mixture, which, as 
a general rule, the dipper inhales.”” This dipping operation, we are 
happy to say, is now, through the enterprise of Messrs. Bell and 
Black, the large lucifer match manufacturers at Bow Bridge, 
effected by an ingenious arrangement of automatic machinery. 
Mr. Redgrave describes it as “the most perfect arrangement for 
dipping which I have seen,” the fumes, as they arise, being carried 
far away from the persons employed. We should be glad to have 
to record the introduction of automatic machinery into other trades 
injurious to health; for we are sure that ingenuity and enterprise 
alone are wanting to release our workmen from many unhealthy 
occupations connected with staple manufactures, 

The manufacture of Soames caps and cartridges is another 
branch of industry which has recently been brought under the ken 
of the factory inspector. It is a very restricted manufacture, and 
further than tke dismissal of children, the extension to it of the 
Factories Act appears to have had no effect upon it—no objectionable 
practice in the carrying on of this very dangerous business, or 
systematic disregard of reasonable precautions, having besu detected. 

In fustian cutting—which is the last trade we shall notice as 


| having been placed under legal regulation—the inhumanity dis- 


This course seems to) 


be the only effectual remedy for the brutal selfishness which obtains | 


in active trades which are free from inspection. The introduction 
of the Factories Acts, or some modification of them, affords, more- 
over, a plea for euforcing education upon the young—a duty which 


is wisely acknowledged as a national one in many countries, but | 


which our i for parental authority will not allow us to enforce. 
To show the ing of parential authority in certain sections of 
the labouring class, we will extract a passage or two irom Mr. 
Baker's report, which embodies the very curious evidence of a 
brickmaker on the state of his trade. After lamenting the invasion 
of ignorance among the children occupied in the clay fields, and 
urging the limitation of their hours of labour in order that they 
may acquire an elementary schooling suited to their position 
in life, this master says: —“1I have known parents in receipt 
of two, three, and four pounds a week, send their children out 
to work at clay works for » few shillings per week, hung 
in razs, while the parents themselves rioted at home in luxuries 
and drink.” This is one of the branches of trade as yet 
free from legislative interference. Of this highly favoured trade, 
Mr. Baker himself says:—‘ Children of very early years are sent 
to the clay yard, and are brought up amid scenes and conversations 
which are most demoralising. One may, in fact, scarcely recognise, 
cither in the person or the mind and manner of the female clay- 
worker, a feature of the sex to which she belongs. I have seen a 


| What numbers are employed in 


played by the employers of labour is remarkable. The work is 
Saleetdben by small masters, who obtain the woven goods from the 
manufacturers, and cut the pile of the velveteens and tabby velvets 
at contract prices. ‘ Long hours and hard labour,” says Mr. Red- 
grave, “are the characteristics of fustian cutting.” Mr. Baker 
estimates the number of hands employed at this work in bis district 
to be—males, 420; females, 1,060 ; of which latter 200 are children. 
Mr. Redgrave’s district we are not 


| told ; but he says enough of the nature of the work to convince the 





most sceptical of the necessity that existed for bringing it under the 
pe ssent | Acts, and thereby remove from the trade the competition of 
infant labour. We cannot resist a long extract which gives a vivid 
picture of an important branch of industry, the growth of which we 
might, if not otherwise instructed, fairly enough take as an indica- 
tion of national prosperity :— 

“ The following is the nature of the work to be done :—The cut- 
ting table is an oblong frame, about 8{t. long and 3it. wide. ‘Che 
piece of goods to be cut is upon rollers at each end of the table, 
and is stretched taut. The cutter, who has a rapier-like knife, with 
avery sharp point, takes his place at the right-hand end of the 
table, inserts his knife in the outermost pile at the further side of 
the piece of goods, and drives the knife along the series of piles to 
the end of the table. To enable him to reach to the end of the 
table, he has to step out with his left foot about a yard, and follow 
his right arm with his body ; and, in the case of a child, the body 


boy of five years old working among two or three-and-twenty ' has been brought so fardown upon the left leg that a considerable 











jerk is necessary to enable the child to recover its position upon its 
right leg at the right-hand end of the table, to be ready to insert 
the knife into the next series of piles. The occupation only need 
be broken twice: either when the knife requires to be sharpened, 
wkich is done by the overlooker, or again when the length of 
fustian has been cut, and has to be rolled up, so as tostretch another 
length of uncut pile. 

* Each piece of velvet contains 900 races of pile in width, and the 
knife has consequently to make 900 cuts from end to end of the 
frame on each length of the fustian; and as nine lengths are con- 
sidered a day’s work, it follows that the knife is passed daily over a 
space of about ten miles, and the child has to make 8,100 passes of 
the knife, or, reckoning the child worked ten hours and a-half per 
day, and allowing half an hour for intervals of the fustian cutting, 
sharpening the knife, and adjusting the lengths of fustian upon the 
table, it would cut 13 races per minute, thrusting the body forwards 
and backwards the same number of times. 

«But the hardship of this kind of labour is more striking when it 
appears that the actual work of the adult fustian cutters is less than 
that of the children. The men usually cut velveteens, which con- 
tain only 750 races, and they are only expected to cut the same 
number of lengths as the children, viz., nine ; and thus they will 
= only 6,780 passes of the knife, or rather more than eight miles 

r day. 
yo well regret, with Mr. Baker, “that though many 
thousands of pounds have been wasted upon experiments, as yet it 
has not been possible to supersede the present mode of cutting by 
machinery.” Here is, then, a field open to the inventor, which, 
while it yields to the successful man a handsome pecuniary return, 
will enable him to release from bondage a class who are total 
strangers to the amenities of civilised life. While, however, we 
may look forward confidently to the gradual absorption by automatic 
machinery of industrial occupations involving—like the wedging 
and batting of clay, and fustian cutting—a continuous physical 
strain, or, as in the case of lucifer match making, the inhalation of 
noxious fumes, we must have read in vain the inspectors’ reports if 
we do not conclude, with them, that “free labour (if so it may be 
termed), even in a free country, requires the strong arm of the law 
to protect it from the cupidity and ignorance of parents—to enforce 
a leisure which philanthropy may adopt and employ when parental 
feeling fails, in order that the youthful labourer may be instructed in 
those various duties of life which form its great social charm, and 
are but the footsteps of religious and intellectual advaucement.”— 
Newton’s Journal of Arts. 





Two or three cargoes of iron ore are now shipped from Dart- 
mouth almost every week. An extraordinary deposit of fine ore is 
said to have been found between the eastern bank of the Dart river 
aud Berry Head. 

Soura Kensineton Museum.—During the week ending the 1st 
July, 1865, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m. to 10 p.m., 12,670. On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m. to 6 p.m., 3,286. Total, 15,956, 
From the opening of the museum, 5,388,349. 

Tne Attantic CasLe.— The vessel with the Valencia shore end 
of the Atlantic cable on board, left the Thames yesterday (Thursday) 
for Ireland. This part of the cable will be at once laid, and its end 
buoyed, ready to be taken up by the Great Eastern on its arrival. 
The Great Eastern will not start till Monday next at the earliest 
and it may be a day or two later. 

Tue Royat Navy.—The annual returns show a list of fourteen 
iron-plated ships completed, twelve more to be completed in the 
course of this year, four more, of which the building is still unfinished, 
but which will be completed in 1865 or 1866, two more designed, 
or the design in —— and five floating batteries long since 
completed. The first cost of the Achilles, including engiues and 
fittings, is stated at £457,810; of the Minotaur, £425,358; of the 
Agincourt, £423,684. ‘Ihere are twelve vessels not armour-plated, 
building, or ordering to be built in 1865; one (tank vessel) is com- 
plete, four others are launched, three tv be launched in 1865, and 
one in 1866. 

Tue grand iron bridge thrown over the Po at Piacenza wa3 
opened to the public on the Urdinst. The length of the bridge is 
fully 577 yards. The seven pillars which support the bridge are 
entirely of iron. There is a single roadway over the bridge, and 
side flagging for foot passengers. The construction of the pillars 
required 3,000,000 bricks, 1,400 cubic yards of granite, and 500 tons 
of iron, There were 2,400 tons of iron used in the construction of 
the bridge itself. This enormous mass of metal is of English origin, 
but was wrought in the ironworks of Lille. Half of the expense is 
said to have been defrayed by the Lombard Railway Company, and 
the remainder by the Italian Government. ‘I'he ironworks in Paris 
have still a vast number of orders on hand. Que establishment is 
constructing thirty locomotives, of which ten are to have eight 
wheels, for one of the central French lines, aud several screw 
steamboats, of 50-horse power, for the navigation of the Lower 
Seine. 

Money Corrp.—In the year 1864 the large number of 8,656,352 
sovereigns weie coined at the Mint, 1,758,490 half-sovereigus, 
1,861,200 florins, 4.518,360 shillings, 4,253,040 sixpences, 4,158 
fourpences, 1,335,048 threepences, 4,752 silver twopences, 7,920 
silver pence, 3,440,640 copper pence, 537,600 halfpence, 2,508,8u0 
farthings. ‘The gold coinage of the year amounted to £9,535,597 ; 
the silver to £535,194, which was £14,191 over the cost of the 
metal ; the copper to £18,069, which was not very far from double 
the purchase value of the copper. In the last ten years 52,696,355 
sovereigns have been coined at the Mint, 12,692,316 half-sovereigus, 
no crowns or half-crowns, 14,380,157 florins, 24,154,339 shillings, 
20,200,444 sixpences, 741,081 groats, 41,580 fourpences, 18,359,110 
threepences, 133,445,760 pence, and 152,686,237 halfpence. The 
work of withdrawing worn silver coin from circulation goes on 
constantly ; it was done in 1864 to the extent of £123,500 (nominal 
value of the coin), aud there was a loss of £16,693 by its recoinage. 

A Sexr-acting Fog Sianau.—Mr. Alexander 8. Herschel de- 
scribed in the course of one of his lectures, delivered at the Royal 
lustitution of Great Britain, upoa meteorology and storm warnings, 
a new marine fog signal. This is proposed by its originator, bir. 
H. T. Humphreys, to be placed on dangerous shoals and rocks out 
at sea, or upon headlands in great channels of communication sub- 
ject to fogs. It consists of a large wrought iron tank and a tall 
tower, furnished with such cuntrivances within that the action of 
the tide will cause it ever and anon to uttera loud shriek, such as is 
produced by a steam whistle. These recurring screams, or warn- 
ings, made by the waves themselves, would acquaint mariners of 
their proximity to danger, both in fogs and in the dark. Mr. 
Herschel remarked, aud we agree with him, that it was impossible 
to over-estimate the importance of such a contrivance to the mari- 
time interests of the world.—Builder. 

Tue Manvuracture or Sucar.—A statement which considerably 
affects the interests of all engaged in the sugar trade is made in 
Cosmos of last week. That journal states that Dr. Scheiberg, of 
Germavy, has discovered a means of extracting, by the aid of 
alcohol, all the crystallisable sugar contained in the sugar cane or 
in the juice of the beet-root, without loss, and without the produc- 
tion of molasses. The same journal adds that the discovery has created 
great interest, for not only will the process permit a diminution in 
the retail price of sugar, but by the employment of alcohol another 
product of some value is obtained. A process bearing some re- 
semblance to that of M. Scheiberg has been discovered recently in 
France, and is equally based on the employment of alcohol and of 
several chemical agents. Preparations have been made to try the 
new process on a large scale in the environs of Paris, so as to test 
its commercial value side by side with the methods at present in 
use. It is hoped that the two processes can be united, so that sugar 
extraction and distillation can be carried on together, and promote 
the interests of the agriculturist. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


1375. Ricuarp Toomer Birt, Otterbourne, near Winchester, Hampshire, 
‘* Improvements in traps used for catching rabbits and other animals,”— 
Petition recorded 18th May, 1865. : 

1389, WuLiaM CLARK, Chancery-lane, London, “Improvements in the 
ornamentation of fabrics and leather.”—A communication from Miss 
Nathalie Kolb, Boulevart St. Martin, Paris.—Petition recorded 19th May, 


1865. 

1478. Wiu1aM Husert Stanuey, Chipping Campden, Gloucester, **Im- 
provements in wickets for the game of cricket.”—Petition recorded 30th 
May, 1865. : 

1506. "HERBERT ALLMAN, Ampthill-square, London, “ Certain improve- 


Patents on which the Stamp Duty of £100 has been Paid. 
1486. Epwarp Lorp, Todmorden, Yorkshire.—Dated 2nd July, 1858. 
1502. JosiaH GEORGE JENNINGS, Holland-street, B Surrey.—Dated 
3rd July, 1858. 
1504. Josiaun Gzoror JenninGs, Holland-street, Blackfriars, Surrey, and 
James Lovecrovs, Victoria Park-road, Middlesex.—Dated 3rd July, 1858. 
1481. Henry WILLIAM WIMSHURST, Wilmot-road, Dalston, Middlesex.— 
Dated 1st July, 1858. 





Notices to Proceed. 


480. CHARLES WitLtAM Homer, Dukinfield, Cheshire, ‘‘ Improvements in 
machinery for making and pressing bricks.”—Petition recorded 2lst Feb- 
ruary, 1865. 

429. Joust K&IGHLEY, and RicHARD SuePneErD, Laister Dyke, near Brad- 
ford, Yorkshire, *‘ Improvements in circular box looms.” 

494. Joun Dopeton, Burnley, Lancashire, Joun GauKROGER, Hebden Bridge, 
Yorkshire, and WILLIAM SHACKLETON, di den, L hire, ** lm- 

in looms for weaving.” 








ments in the manufacture of iron and steel, and in apparatus d 
therewith.”— Petition recorded 1st June, 1865. 

1562. Joseru Rock Cooper, Birmingham, “ Improvements in central fire 
breech-loading fire-arms.” 

1564. Henry Hunt, Lewisham, Kent, and Ricuarp Hunter, Tottenham- 
court-road, London, ‘‘ Improvements in the manufacture of frames for 
looking glasses.” yu 

1565. SAMUEL SteeL, THomas BroveuTon, and Francis Haut, Keighley, 
Yorkshire, “Improvements in apparatus employed in preparing and 
spinning wool, silk, flax, and other fibrous substances.” ‘ 

1566. JaBez Draper, De Beauvoir-road, Kingsland, Middlesex, “An im- 
provement in sewing machines, which improvement is also applicable to 
other machines driven by a strap or band.” 

1567. Barnet SoLomon ConeNn, Magdalen-row, Great Prescot-street, Good- 
man’s Fields, London, ‘‘ Improvements in sheathing or coating the 
bottoms of ships or vessels.”—Petition recorded 8th June, 1865. 

1570. Howarp,Bussy Fox, Oxton, Cheshire, ‘‘ Improvements in the con- 
struction of the necks of bottles and other vessels, and in means for closing 
or covering the mouths of such bottles or vessels.” 

1571. Witt1aAM WiLson Huusg, Manchester, ** Imp’ 
or tools for cutting metals or other materials.” 

1573. WiLL1AM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved process for penetrating or impregnating woods with various 
substances.”—Aj; communication from Jules Louis Hossard, Faubourg 
St. Martin, Paris. 

1574. JuLivs,p& Hemprinng, Ghent, Belgium, “ Improvements in the spin- 
ning of cotton and other fibrous materials.” 

1575. CHARLES VERNON and WILLIAM Hopexins, Westbromwich, Stafford- 
shire, “ Improvements in safety valves, which improvements are also 
applicable to steam engine and other valves.” 

1577. Witt1AM Horatio HarFieLD, Royal Exchange-buildings, London, 
“‘ Improvements in apparatus for steering ships and vessels.” 

1578. Gzorez Epwarb Mgrk, Crane-court,|Fleet-street, and WILLIAM Howes 
Howes, Curtain-road, Shoreditch, London, ‘*‘ Improvements in fastenings 
for doors, windows, drawers, and other like purposes.”’— Petitions recorded 
9th June, 1865. 

1580. Joun Henperson, Cheapside, Bradford, Yorkshire, “‘ Improvements 
in apparatus for printing wool, worsted, or other fibrous materials.” 

1581. ARTHUR HamitTon GiuMoRE, Bursledon, Hampshire, ‘* Improved 
means or apparatus to be applied to doors and windows for the purpose 
of supporting or maintaining them in any required position when open, 
and in securing them when shut.” 

1582. RicHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘‘ Improvements 
in kilns for firing porcelain and other ware.”"—A communication from 
Frangois Durand, Paris.—Petitions recorded 10th June, 1865, 

1584. JoHN GLAZEBROOK, MARK N&ILD MILLS, and BENJAMIN RILEY 
Ashton-under-Lyne, 1 hire, * Imp in sewing hi 

1586. Joun Ep@ar Poynter, Glasgow, Lanarkshire, N.B., “ Improvements 
in purifying paraffin.” 

1587. Gkor@ek Hase.tink, Southampton-buildings, Chancery-lane, London, 
* An improved method of and machinery for cutting aud excavating rock 
for railway tunnels and other purposes.”—A communication from Thales 
Lindsley, Rock Island, Illinois, U.S. 

1589. Gores Sreicut, Collingwood-street, City-road, London, “‘ An im- 
proved machine for curling or curving collars and cuffs.” 

1590. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in furnaces.’’—A communication from Fran¢ois Durand, Paris. 

1591. Joun Tuomas, Battersea, Surrey, “‘A new material to be used in 
the purification of heating and lighting gases.” 

1592. James Hayes, Bow-lane, London, *‘ An improved construction of 
sewing machine.”— Petitions recorded 12th June, 1865. 

1594. ALBERT Ropinson, Great George-street, Westminster, ‘‘ Improve- 
ments in the means and apparatus for firing and curing tea.”—A com- 
munication from Thomas Waters, Nagasaki, Japan. 

1595. GrorGE HasELtine, Southampt Idings, Chancery-Jane, London, 
“Improvements in fuses and shells for ordnance.”—A communication 
from Frederika Schenkl, Boston, Massachusetts, U.S. 

1596. JONATHAN ALONZO MILLINGTON, Sandling-road, Maidstone, and ALFRED 
ALLNUTT, Loose, near Maidstone, Kent, ‘*Certain improvements in ma- 
chinery employed in and for the manufacture of paper.” 

1597. CHARLES ALFRED Hemineway, Dewsbury, Yorkshire, ‘‘ An improved 
cased splint for fractures,” 

1568. Joun JAMES BopMER, Newport, Monmouthshire, “Improvements in 
the method of constructing partitions, walls, floors, and roofs of build- 
ings.” 

1600. CHARLES JAMES COLLINS, Upper Thames-street, Londcn, ‘‘ A new or 
improved artificial fuel.” 

1601. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in wheels for locomotive engines, railway carriages, and other purposes.” 
—A communication from Robert Elsdon, St. Petersburg, Russia. 

1602. Tuomas Kourieper, Ford, near Sunderland, and WitLiAM Henry 
RicuAkDsoN, Springwell, Jarrow-on-Tyne, ** Improvements in the manu- 
facture of paper and paper stock, and in the utilisation of certain waste 
products resulting therefrom.” 

1603. E>warD Samus. Horriveg, Cheltenham, Gloucestershire, ‘‘ Improve- 
ments in communicating signals in railway trains.” 

1604. James GriFriTHs, Old-street, Ludlow, Shropshire, “An improved 
self-acting break for tour-wheeled carriages.” 

1605. FRANCOIS ALEXANDRE LAURENT and JoHN CAsTHELAZ, Rue Sainte 
Croix de la Bretonnerie, Paris, “‘ Improvements in the manufacture of 
phthalic acid and cloroxynaphthalic acid, and ;in dyeing and printing.” — 
Petitions recorded 13th June, 1865. 

1606. HENRY GEORGE FarRBURN, St. Luke’s, London, “Improved ma- 
chinery for compressing and solidifying coal and other analagous sub- 

’ stances,” 

1607. BrNsaMIN Massey and STgrHgn Masszy, Openshaw, 
“Improvements in hammers and other machines actuated 
other fluid or vapour.” 

1608. CHARLES DE VENDEUVRE, Caversham-road, Kentish Town, London, 
“ A new or improved apparatus for the purpose of stopping and easing 
strains on ships’ cables when in use.” 

1611. Gzorak Epwarp Kerars, Leicester, and Joun KEats, Street, Somer- 
setshire, ** Improvements in sewing machines.” 

1612. WiLL1AM Roginson MULLEY, Plymouth, “‘Improvements in sheath- 
ing iron ships.” 

1613. SiwNEy CourTauLv, Waddon, Surrey, and CnarLEs WILKINS ATKIN- 
son, St. George’s, Bloomsbury, London, “ Improved arrangements for 
opening and shutting carriage windows,” 

1614. HENRY Orson, Chelsea, Middlesex, ‘‘ Improvements in multitubular 
hot water boilers.”— Petitions recorded 14th June, 1865. 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1678. Grorcr Hasevting, S 
** Improvements in sewing hines.” 
‘Hiram Walker, Salem, New York, 
June, 1865. 

1093. PETER ARMAND LecomTE DE FONTAINEMOREAU, South-street, Fi 
London, “ Certain improvements in hinery for the + ye 
ae ae communication from Messrs. Bernard 

e Antoine Ducis, and F; i ‘ 
—Deposited, and recorded 24th June’ 1866. ed? LOM, France, 
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ildings, Chancery-lane, London, 
—A ication from Thadd 
U.S.—Deposited and recorded 22nd 











Patents on which the Stamp Duty of £50 has been Paid. 
zum Parks, London-street, Paddington, London.—Dated 26th J une, 


Oakweligate, Gateshead-on-Tyne, and GxorGE 
Gateshead-on-Tyne, Durham.—Dated 30th June, 


ey PaRkeR, Woodshouse Carrs, Leeds, Yorkshire.—Dated 30th 


= ‘en Wagner, Threadneedle-street, London.—Dated 5th July, 


1901. Jonn TatnaM, Rochdale, Lancashire.—Dated 28th June, 
‘ _ , 1862 
1918. CHARLES Luneuey, Deptford, Kent.—Dated Ist July, 1862. . 


1912, Winitam Easton, 
Donkny, Bill Quay, 
1862. 


1948. Joun Howarp and JouN BULLOUGH, Accrington, Lancashire.—Dated 


: a July, 1862. 
22. JOHN MacMILLAN DUNLOP, Manchester.—Dated 1st Jul 186: 
1929. THoMas LAMB ATKINSON, Stamfi rd-str ieaotenty f 
- yt » lord-street, Blackfriars-road, Surrey. 


1935. Gzonax Bepsoy, Manchester.—Dated 22nd July, 1862. 
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498. Joun CaRTER, Prince of Wales-road, Haverstock-hil), Middlesex, 
‘‘Improvements in apparatus for ventilating hats,.”—Petitsons recorded 
22nd February, 1865. 

504. Goprrey Sinciair, Edinburgh, “ Improvements in signalling between 
passengers and guard or driver in railway trains."—Petition recorded 
3rd February, 1865. 

518. CHARLES WILLIAM LaNcasTER, New Bond-street, Westminster, ‘* An 
improvement in cartridges for breech-loading guns.” 

524, Joun SHortrives, Sheffield, Yorkshire, ** Improvements in the manu- 
facture of chain cables.” 

525. CHARLES JaMEs Rows, Maldon-road, Haverstock-hill, Middlesex, 
** Improvements in portable invalid or bed tables.” 

526. James Hunpy, Birmingham, “A new or im 
apparatus for raising weights for moving heavy 
purposes.”— Petitions recorded 24th February, 1865. 

533. JAMES HYNDFORD RAWLINGS and JosEPi CuaPreELL, Wrexham, Den- 
bigh, ** Improvements in hinery or tus used in the manufac- 
ture of paper.” ‘ 

534. Freperic CLaupet, Coleman-street, London, ‘‘ Improvements in the 
preparation of certain iron ores or residues for use in the blast furnace.” 
537. JoHN ASKEW, Charles-street, Hampstead-road, Middlesex, ** Improve- 
ments in the construction of a portable vehicle for teaching children to 
walk, and giving assistance to invalids.” —Petitions recorded 25th February, 

1865. 

547. Comyn Cuine, Little St. Andrew-street, Upper St. Martin’s-lane, 
London, ‘‘ An improved fluid valve.” 

548. Micuagu BArken Naan, Kirkaldy, Fife, N.B., ‘‘ Improvements in the 

facture or tr t of floor clotns.”— Petitions recorded 27th Feb- 
ruary, 1865, 

558. GgorcE LAUDER, Glasgow, Lanarkshire, N.B., “Improvements in 
machinery for mining coaland other substances.”—A communication from 
William Watson Grier and Robert H. Boyd, Hulton, Pennsylvania, U.S. 

560. ARTHUR Davy, Spring-hill, Sheffield, Yorkshire, ‘* Improvements in 
making solid iron scales with bolsters for all kinds ot spring knives.” 

553. Davip CHALMERS, Glasgow, Lanarkshire, N.B., “ Improvements in 
the manufacture of textile fabrics, and in the hinery or t 
employed therefor.” 

566. JAMES HARTSHORN and WiLL1AM Repeats, Nottingham, “‘ Improve- 
ments in manufacturing lace in twist lace machines.” 

568. Tuomas Stocompeé Hab, Truro, Cornwall, ** improvements in gas 
burners.”—Petitions recorded 28th February, 1865. 

669. JEAN Baptiste Toussaint, Charing-cross, London, “ Improvements in 
gaiters, spatter-dashes, and other similar articles.” 

572. Ggorgk HarMaN Baartu, Highfield Villas, York-road, St. Pancras, 
London, “Improvements in condensation and refrigeration of vapours 
and fluids.” 

578. WutiamM Epwarp Kocas, Cannon-row, 
ments in the construction of beams or supports app 
of bridges, viaducts, roofs, es, and ships, and in instruments to be 
used therein.” — Petitions recorded tst March, 1865. aT 
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1418. Henry Nunn, Lower George-street, Sloane-square, Chelsea, Middle- 
sex, An improved mangle."—Petition recorded 24th May, 1865. 
1499. Wituiam E Newton, Cha . 





‘y-lane, 
in the manufacture of carpets and other terry and cut pile fabrics.”"—A 
communication from the American Waterproof Cloth Company, New York, 
U.S.—Petition recorded 31st May, 1865. 
1592. James Hayes, Bow-lane, a An ees construction of 


sewing machine.”— Petition June, 1 

1594. ALBERT RosINsON, Great George-street, Westminster, ‘‘ Improve- 
ments in the means and for 5 and curing tea."—A com- 
Se aters, Nagasaki, Japan.—Petition recorded 13th 
June, 1865. 

1606. Henry Gores Farsury, St. Luke's, London, “Improved ma- 
chinery for compressing -and solidifyin coal and other ous sub- 


stances.”—Petition recorded 14th June, 1865. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
aa = their objections to such applications, at the office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
Ist July, 1865. 
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19u¥, 10d. ; 2002, 6d. ; 2005, G6d.; 2012, Is. dd.; ZOls, Gd. ; 2Old, Gd. ; 2015, 
4u.; 2016, 4d. ; 2017, 4d. ; 2018, JOd. ; 2019, Sd. ; 2020, Sd. ; Buz, 10d. 5 
2022, Is. 4d.; 2U23, 1s. 2d. ; 2024, Su. ; 2026, 4d.; 2027, 4d. ; 2028, Sd.; 
2029, 4d. ; 2032, 10d. ; 2033, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
ottice Order, made le at the Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘1u8 ENGINSER, at the office of Her Majesty's Commissvoners of Patents. 








Cuass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind and Water 
Mills, Gearing, Boilers, Fittings, gc. 
3139. H. Davey, Gunislake, Cornwall, ** Steam engines.” —Dated lith 
December, 1864. : 
The First part of this invention relates to a particular arrangement of 
the valves of steam engines. The inventor makes the valve face of a 
circular form, with four openings (of a quadrant form), if for two cy! 
and with two only if for one ; these openings radiate from the centre, 
on this face is p! a circular valve with two openings, of a similar form 
to those in the face, one opening for the exhaust and the other for steam ; 
this valve is caused to revolve with its centre coinciding with the centre of 
the said face by any convenient means, one revolution of the valve being 
produced in the same time as that of the crank shaft ; the revolution of 
the valve canses the openings in it, which are placed diametrically opposite 
to each other, to pass alternately over the openings in the face, which are 
in communication with the respective steam passages of the cylinder or 
cylinders they are designed to supply, permitting induction and eduction 
at proper times. The Second part of the invention consists in for the 
condenser with a cold water cistern in the top, the bottom of which 
is provided with holes to allow the water to d d into the di in 
the form of a shower, the said cold water cistern to be supplied with water 
by means of the air pump, which is to be made double-acting. e Third 
part of the invention relates to slide valves, and consists in a particular 














583. SAMUEL Brooks, Union Ironworks, West Gorton, near . 
“Certain improvements in and applicable to looms for weaving.” 

589. Peter Rotuwe.L, Denton, Lancashire, ‘‘ Improvements in arrange- 
ments or apparatus to be applied to vehicles drawn by horses, to restrain 
and prevent them from running away.” ; 

590. WiLLIAM Epwarp Nrwron, Chancery-lane, London, ‘‘ An improved 
process and apparatus for impregnating wood with chemical solutions,”— 
A communication from Ernest in and Jules Hémery, Rue St. Sébas- 
tien, Paris.— Petitions recorded 2nd March, 1865. 

602. Luxe TnomMas, Dawson-place, Bay , Middl » “Impr 
in side propellers for ocean and river vessels.” 

603. HeNRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in dyeing apparatus.”—A communication from Felix 
Monmon and Auguste Racinet, Rue du Mont Thabor, Paris. 

604. HENRI ADRIEN BonNEVILLB, Porchester-terrace, Bayswater, London, 
“ Improvements in apparatus for rinsing and drying by centrifugal force.” 
—A communication from Felix Monmon and Auguste Racinet, Rue du 
Mont Thabor, Paris. ; 

610. Louis Le CHEvALLIER Corram, Winsley-street, London, “ An im- 
provement in fitting sliding partitions in stables and other buildings.” 

611. RICHARD ARCHIBALD BRooMan, Fleet-street, London, “‘ Improvement 
in hi ‘or obtaining motive power from ammoniacal gas.”—A com- 
munication from Joseph Flandrin, Paris. 

615. WintiaM Epwarp Newron, Chancery-lane, London, “An improve- 
ment in putting up tobacco for smoking, and in the implements or pi 
for smoking the same, and in making tobacco paper.”—A communication 
from Luther Holman Hale, New York, U.S. 

618. Epwin Pettitt, Birmingham, “ A method of or process for producing 
a new kind of photographie pictures.”—Petitions recorded 4th March, 
1864. 

622. Samugsu Smirn and Wiuu1aM Situ, Keighley, Yorkshire, ‘‘ Improve- 
ments in tus for ing wool and other fibrous 











substances,” mai 

629. Tuomas Nicuo.son, Gateshead, Durham, “ An improved process of 
and apparatus for making caustic liquor or caustic lees.”—Petitions re- 
corded 6th March, 1865. 

638. WitLiaM CuaRK, Chancory-lane, London,' ‘Improvements in cork 
cutting machinery."—A communication from Frangois Perret, Boulevart 
St. Martin, Paris. : 

639. Witt1aM Cuark, Chancery-lane, London, ‘‘ Improvements in shoes for 
horses and other animals.”—A communication from Pierre Charlier, 
Bovlevart St. Martin, Paris.—Petitions recorded 7th March, 1865. 

652. FREDERICK WYLLIAM TURNER, Linslade, Buckinghamshire, ‘‘ Improve- 
ments in machinery for grinding corn and other substances, and in horse 
gear or apparatus for driving the same, which horse gear is also applicable 
for driving other machinery.” 

654. WILLIAM CLay, Liverpool, “ An improved manufacture of iron forg 
ings.” — Petitions recorded 8th March, 1865. 

658. Emite CarcHox, Boul t de Séb pol, Paris, ‘An improved 
system of closing spatter-dashes, applicable also to boxes, portemonnaies, 
and other similar articles.” 

662. RowLAND GEORGE Fisuer, Great George-street, Westminster, ‘ Im- 
provements in rolls for connecting sheets of zinc and other metals em- 
ployed for covering roofs and other enclosures.” 

668. GEORGE FREDERICK ANCELL, Bernard-street, Russell-square, London, 
** An improved mode of and apparatus for ascertaining and indicating 
the presence of explosive gases,”"—Petitions recorded 9th March, 1865. 

699. JaMEs Arkins, Birmingham, “ I its in the fact of 
metallic bedsteads, which impr are also applicable to the manu- 
facture of other metallic articles.” 

703. Joun Wess, Laurence Pountney-lane, London, ‘‘ Improvements in 
the application and utilisation of certain materials suitable for the manu- 
facture of paper.”—A communication from Joachim John Monteiro, Lisbon, 
Portugal.— Petitions recorded 18th March, 1865. 

727. WILLIAM Epwaky Newton, Chancery-laue, London, “ Improvements 
in apparatus for distilling oils and other liquids from coal and other sub- 
stances.”"—A communication from William George Washington Jaeger, 
Baltimore, Maryland, U.S.—Petition recorded 15th March, 1865. 

808. Grornez EpMuND DonistHorrE, Leeds, York, ‘‘ Improvements in appa- 
ratus for washing wool, hair, and other fibre.”"—Petition recorded 22nd 
March, 18665. 

912. HENRI ADRIEN BoNNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in the manufacture of iron rods and bars of differénv 
forms, and in the apt tus relating thereto.”—A communication from 
— Paul Englebienne;Philippe Gobert, and Constant Pourbaix, 
Houding, Aimeries, Belgium, 

917. James BatuGate, Edinburgh, Midlothian, N.B., “ Improvements in 
gas metres and in the machinery or apparatus connected therewith.” — 
Petitions recorded 31st March, 1865. 

1017. CHARLES FRANCOIS GHRERBRANT, Rositres, Meurthe, France, ** An 
improved mode of and apparatus for deepening the bottom. or bed of 
— om harbours, or other similar places.”—Petition recorded 10th 

pril, 1865. ® 

1209. Gores JonNnson, Wan Surrey, “Improvements in iron 
fortifications, such improvements being applicable to the construction and 
nan of ships and floating batteries.”—Petition recorded ist May, 

1282. Ratpo Hart TweEppeut, Wi 1 Ty ‘Tm ements in 
means or apparatus for fixing or tightening the ends of boiler and other 
tubes, and in a the ends or other parts of such tubes.”—/Petition 
recorded 9th May, 1865. 


+ ) 














On. nD 6 


berton, Devonshire, “‘ An improved corn, -seed, 
and manure drill, parts of which invention are also a. to other 
similar agricultural implements,”—Petition recorded 15th May, 1865. 





arrang' t whereby the greater part or the back pressure of the steam 
is removed. The Fourth part relates to the reversing gear of steam 
engines. The inventor extends the breadth of or bifurcates the eccentric 
rod at the point where it is connected with the pin of the rocking shalt, 
and forms a gab on each side, the eccentric rod facing in opposite 
aud opposite to two studs or pins disposed on opposice sides of the rocking 
shaft or axis, into one of which pins the gabs take as may be required ; 
when the engine is required to movefin one direction, the rod, by its gab, is 
in connection with tne pin on one side of the rocking axis, and when 
traversed that gab is removed and the opposite one placed in gear with the 
pin on the other side of the rocking axis.—Not proceeded with. 
$243. E. C. M. Bonnigr, Paris, ‘‘ An atmospherical machine, or the perpetual 
motion by atmospherical pressure.” —Dated 19th December, 1864. 
This invention cannot be described without ref to the d 
Not proceeded with. 
3148. R. A. Brooman, Flet-street, London, ‘* Furnaces.”"—A communication, 
—Dated 19th December, 1864. 
These furnaces are arranged, as hereafter described, in such manner that 
the fuel is transformed into inflammable gases, to which the requisite 
amount of air is supplied necessary for their combustion. The objects of 
the arrangements are, First, to divide the flame in rings or sheets to afford 
a greater heating surface. Secondly, to surround this flame in hot air 
travelling at the same 5; as tlie flame. Immediately under the boiler 
or vessel to be heated, and at the top of the furnace, the inventor places 
two metal or other ref: yp ted, but with a between 
them proportioned to the quantity of air to be . The lower 
plate is pierced with a number of holes proportioned to the quantity of 
heat to be developed. Each of the holes is supplied with a tube or burner; 
the flame from the fuel passes through these burners. The upper plate is 
pierced concentrically with the opening of each burner, with a hole five 
times larger than that opening through which the air for the burning of 
the gas passes, The space between the plates forms a receiver for the air 
entering in proportion to the perature and the d ht 
dampers in the flue. The absorption of caloric, from the 
heating of the air, prevents the pilates red. The fire-place is at 
the lower part of the furnace, and under the double plate or gas apparatus 
just described. Three openings, with doors, exist in the wall of the 
turnace below that apparatus, the uppermost for supplying the fuel, the 
next for the admission of air or steam, and the lowest for the extraction of 
scorix. The bottom plate,on which the fuel is made to heat water 
in a tank or tube below it. The top of the upper p! should be concave, 
to form a parabolic mirror, and its surface polished to reflect the heat, 
Each burner may be fitted at top with a spiral or platinum ring, to 
prevent any portion of escaping without being burnt. Hollow ribs are 
formed on or in the lower plate for the e through them of air to keep 
it cool. The working of the furnace will be readily understood ; when the 
fire-place has been charged with fuel and that lighted, the gases prod: 
oxygenated by the air or by steam admitted a ono of the apertures 
in the wall of the furnace, issue from the burners, w they come in con- 
tact with air or steam admitted wo 4 the apertures in the upper plate, 
and complete combustion, or as nearly as may be, takes place,—Not pro- 
ceeded with. 
3152. H. J. H. Kine, Stroud, H. E. Smitu, Upton Bishop, and J. B. 
— Shefiield, * Slide valves of steam engines." — Dated 19th December, 
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This invention relates, First, to slide valves of steam engines, and is such 
that, although the steam be admitted throughout the whole of the stroke 
of the engine, or be cut off at a quarter-stroke, or even less, the eduction 
in either case ins open th ugh t the full length of the stroke, and, 
therefore, obviates the objectionable back p always resulting from 
working expansively with one slide valve. The Second part of the inven- 
tion relates to apparatus for moving the eccentric or crank pin by which 
the slide valve of a steam engine is operated, so that the eccentricity shall 
be more or less, and give more or less throw to the valve, and also to 
traverse it to an or nearly opposite point of the shaft, whereby to 
reverse the action of the engine, as is well understood. Thirdly, the inven- 
tion relates to other apparatus for traversing the eccentric pin, or part that 
operates the slide valve, across the shaft for the purpose of reversing the 
engine or for working more or less expansively. 


3153. D. MILLAR, Greenock, “* Apparatus for moving heavy bodies.”—Dated 
December, 1864 


‘ 5 
The essential feature of this invention consists in the employment of two 
winding barrels acting simultaneously, but in such a way that, while one 
takes up the chain or rope, the other gives it off at a different rate.— Not 
proceeded with. 
$155. H! Drungav and P. Later, sen., France, ‘* Double-suction pump.” 
Dated 20th December, 1864. 

This improved double-suction pump is composed of two pee similar 
parts, each of which consists, First, of a metal pump barrel, of, say, 20}in. 
in height, 7}in. in outer diameter, and 6gin. in inner diameter. About 
4}in. below the upper t is the opening for outflow, which is, say, Sin. 
broad by 29in. high. ndly, of a copper sockle or barrel seat, of about 
10gin. in diameter, having a joint with ears or Jugs, through which pass 
copper bolts to fixit. In he centre is an opening for suction, of, say, Sin. 
“t. —¥ Pe gee 8 of a oe ie — + say, 10gin. > ee b 
about fin. thick, with a part cut to permit the passage of the water ; 
cut part is about Sin. in di and is sur ited by a leaden weight in 
the form of a spherical cap or lid, having a diameter of nearly 4in. Thia 
valve is placed on the copper sockle, and the re. barrel comes upon and 
covers it, the entire arrangement being by the aid of four copper 
bolts fitting in the base of the gars 2 barrel, the valve, and the sockle. 
Fourthly, of a movable iron collar, which, placed in the middle of the pump 
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barrel, and tied to a fixed iron-bound wooden support which separates the 
two arrangements of pumps, unites them in one. Fifthly, of a movable 
piston, attached to a lever arm forming part of the fixed wooden support. 
These parts are united by means of bolts and keys, or cottars, easily remov- 
able. This piston is composed of an iron rod, of about gin. in diameter, 
with a circular part above the piston, so as to permit the penetration of the 
rods into the said wooden piston, the diameter of which is 6}in., and the 
height 4gin. This height is subdivided into three parts, the two extreme 
ones being 1}in., and the central one 2}in. This latter is hollowed eccen- 
trically the thickness of about jin., and this hollow is furnished with a 
leather thong or strap in its entire height and circular development, so as 
to intercept all communication of air along the inner sides of the pump 
barrel. Sixthly, of a movable brake or handle, of, say, 37}in. long, 2in. 
high, and Sin, thick, entering into iron cramps fixed at the end of the lever 
arm forming part of the fixed wooden upright. At the extremity of this 
brake is a circular opening of about 1fin. in diameter, into which is in- 
serted a double wooden handle. Seventhly, of a small wooden cap which 
covers the upper part of the pump barrel, a hole cut through the entire 
thickness of which small cap gives passage to the piston rod. 

3169. M. Henry, Fleet-street, London, ‘‘ Governors.”—A communication.— 
Dated Wth December, 1864. 

The patentee claims, First, the construction of a governor in which 
isochronic action is obtained by constructing it in such a manner as to 
secure the following relation between the work of the weight of the 
arrangement and the motion of the ring or collar, namely, that the work of 
‘he weights shall be proportionate to the square of the travel of the ring, 
considered from the point of suspension. Secondly, the arrangement and 
combination of parts constituting the improved governors described, in 
which the relation stated in the previous claim is obtained by means of 
counterbalance weights and jointed levers. Thirdly, the governor described, 
and called “combined governor,” in which springs are used instead of 
counterbalance weights, to exert on the ring or collar the variable pressure 
which controls the governor and renders it isochronous, In these two 
arrangements of governors claimed in the second and third claims, the 
patentee especially claims as an essential feature of this invention the 
jointed equilateral parallelogram formed by the arms and connecting rods, 
combined with a mode of suspension in which broad forked ends fitted into 
cach other are used, and control the plane of rotation of the balls, so that 
the curved guides hitherto used may be dispensed with, as described. 
Fourthly, the improved governor described, in which are two balls kept in 
equilibriam one by the other, and pulled by transverse springs, the elasti- 
city of which is used instead of the action of weight, thereby rendering the 
yovernor especially suitable for marine engines, Fifthly, the improved 
governor, in which are separate points of suspension and balls kept in 
equilibrium by revolving counterbalance weights, each governor working 
in a completely isochronous manner, with springs attached transversely, 
and at both ends, to the arms, substantially as described. Sixthly, the im- 
proved induction or throtile valve described, working on a rectangular 
opening and with interrupted axis, whereby, when acted on by the 
governor, the supply of steam is regulated. Seventhly, the three improved 
governors described for clockwork and instruments of precision, in which 
the velocity is regulated by absorption of motive power, the first of these 
being a spring governor having vanes working in the air, the second 
being rendered isochronous by the combination of a counterbalance weight 
and a weighted ring, and having vanes which work in the air, and the 
third being a spring governor, in which the absorbing work is produced by 
rubbing pieces, the pressure of which against the surface whereon friction 
is exerted being graduated by springs, all in the manner described. 
Kighthly, the arrangement described for regulating the sensitiveness of the 
xovernor, by means of friction exerted between the ring or collar and a 
tube or barrel concentric with the axis, and working at a different velocity. 
$171. J. Ramsnortom and T, Buacksurn, Blackburn, ** Construction of 

hudraulic and other engines for obtaining motive power, and for com- 
pressing and measuring tluids.”— Dated 21st December, 1864. 

These improvements comprise such an arrangement and combination of 
parts, as well as new features, as will enable the patentees to obtain high 
velocities, greater freedom from counteraction, and a compact, as well as 
econumical machine, well adapted for extending advantageously the use of 
water in motive power engines. In the First part of the invention they 
erect a pair of cylinders diagonally, or at right angles to each other, upon 
a pair of trunnions affixed to a plate of cast iron, on the upper portion of 
which plate a boss is cast ; ee 2 backwards through this boss a shaft 
passes, which carries a crank at one end and a | ep 4 at the other. The 
piston rods are attached and give motion to the said crank, which transmits 
the motion, by means of the pulley, to the machinery required to be driven. 
The motion of the pistons causes the cylinders to oscillate, and the trun- 
nions on which they move are constructed so as to form the valves of the 
engine, the fluid supplying them both enters and escapes from behind the 
plate to which they are secured, When the cylinders are situate parallel 
with each other, either vertically or horizontally, as iu certain cases they 
require them to be, the trunnion valve is made double, and secured by the 
middle portion thereof to a bed-plate; through this bed-plate and middle 
portion of this valve the fluid passes and distributes itself into two 
branches, one to each trunnion, Each of these branches is again divided 
by a mid-feather extending through the entire valve from end to end, and 
by this latter division the fluid returns and one through the middle por- 
tion of the valve and the opposite end of the bed-plate. This double 
trunnion valve may be connected with the cylinders, either in the middle 
portion of their length or at their end plates, this arrangement causing an 
increase in length, and a decrease in breadth of the machine. The patentees 
purpose, also, that this double-cylinder oscillating engine should in some 
cases give motion to a pump for compressing air or discharging water, 
which pump may be attached to an additional crank, and be provided with 
a valve. 

3173. L. R. Bopmer, Thavies-inn, Holborn, London, ‘* Working hydraulic 
presses, cranes, lifts, and other machinery and apparatus actuated by 
water pressure.” —A communication.— Dated 21st December, 1864. 

This invention consists, First, in the application of that class of ma- 
chivery known as centrifugal pumps, for the purpose of working hydraulic 
presses, hydraulic cranes, hydraulic lifts, and every description of ma- 
chinery adapted for being actuated by water power, and also for transmit- 
ting power or motion generally. Every description of centrifugal pump is 
applicable and more or less suitable for the purpose. but the inventor 
prefers the use, for certain purposes, of a pump constructed on a special 
principle, and which, together with the general arrangements in connec- 
lion with the same, or with other centrifugal pumps, forms the Second 
part of this invention.—Not proceeded with, 





Crass 2.—TRANSPORT. 


Jivcluding Railwoys and Plant, Road-Making, Steom Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, je. 

o.o7. Y. Eastman, Bristol, ‘Improvements in rails or trams for street and 

other roads or ways, in wheels to run thereon, and in the working parts 
of carriages or wagons to be used therewith.” — Dated 17th December, 1864, 

The First part of this invention consists in the construction of rails for 
street and other roads or ways, of a concave, grooved, or cupped form or 
shape. ‘The patentee forms the rail with a rib or flange on its underside to 
strengthen the plate, and to insert and hold it tightly in the ground, and 
when so secured the top surface lies flush or even with the ground, paving, 
or track on or in which it is laid, The Second part of the invention consists 
in forming the running surfaces of wheels with a convex rim to adapt itself 
to the concave tram before described; the run of the wheel and its 
convex form is of a smaller circle, and does not fit the tran tightly, 
hut is free to move somewhat loosely thereon, in order to give the wheels 
play. and a small bearing surface of the metal to save friction and facilitate 
their entrance and exit from the tram. The Third part of the invention 
consists in constructing the working parts of carriages or wagons with 
movable and self radiating and adjusting axle-trees, to adapt themselves 
and the carriages to curves and circles or straight lines, as it may 
necessary in conforming to the rails to run with less friction, 

3138, W. Howrs and W. Burnet, Birmingham, “ Lamps for railway and 

other carriages.” — Dated 17th December, 1864. 

‘These improvements in lamps for railway and other carriages consist in 
the following arrangement for fastening and unfastening the doors of the 
said lamps, In place of the ordinary asp used for that purpose we use a spring 
handie and catch. The spring handle is attached to the door of the lamp. and 
the catch to the lamp. On closing the door the tongue of the spring handle 
engages with the catch and securely fastens the door. When it is wished 
to unfasten the door, the handle is turned, when its tongue is disengaged 
from the catch, and the door is unf d. The inventors connect the 
tongue of the spring handle to the axis of the said handle by means of a 
screW in a manner similar to that by which the inside handles of — 
are connected to their spindles, and they cover the head of the screw . 

n 








semi-tubular pieces have a screw thread on them, and an annular screw 
cap placed upon the arm is capable of being screwed upon the screw thread 
on the semi-tubular pieces when they are brought opposite one another. 
The said pieces are thus bound firmly together, and the lamp securely fixed 
to the carriage.—Not proceeded with. 
50. J. Butcnart, H. Srrovup, and 8. A. Morrison, North Shields, 
“ Reefing and stowing jib sails from the deck.”—Dated 19th December, 
1864 


This invention consists in attaching a swivel block to the upper part of 
the jib stay, such block being connected to the mast by the jib halyards, 
and in applying at the lower part of the jib stay a whelped sheave with 
swivel attached to the hoop or hounds of the boom; on the boom near or 
under the whelped sheave are two leading blocks for the reefing chains to 
pass through and over the sheave; the ends of the reefing chains are 
attached to two blocks; thus it will follow that, by hauling on the reefing 
chains, the whelped sheaves will be caused to revolve, and the stay being 
free at the upper part with the swivel the stay will revolve and take up the 
sail, and vice versa. 

3156. S. E. Petter, St. Mary’s-terrace, Paddington, ** Apparatus for signall- 
ing between passengers and guards or others in charge of railway trains.” 
— Dated 20th December, 1864. 

The inventor proposes to avail himself of the line or cord hitherto em- 
ployed passing from end to end of the train, and in addition to cause such 
line or cord to pass at each carriage through a separate loop or eye con- 
nected to a cord or cords communicating with the respective compartments 
of the carriage, so that, when any one of these cords is pulled, the line ex- 
tending from one end of the train to the other will be drawn sideways, so 
as to effect a signalling to each end thereof to the guard and driver or others 
in charge of such train. And he also applies to each compartment a flag or 
other suitable signal which, except when acted upon for signalling purposes, 
lies in @ case or cover or tube provided for it, but which is in connection 
with the cord for acting on the continuous line from the compartment to 
which it belongs. Each of these cords when pulled acts on an internal 
tube to which is attached a spring, which is free to work through a slot in 
an external tube, and is attached to the flag or other signal to draw it out 
of its cover and bring it into view. The external tube containing the in- 
ternal tube with spring signals he prefers to locate on the top of the 
carriage, near the side of it, so that the signals may be seen either at the 
top or the side thereof, and so that at night they may be manifest between 
or by the side lights. By these means the cords of several signals may 
freely pass through the internal tube of each, and the tubes serve to pro- 
tect the parts from injury. — Not proceeded with. 
=, J. Westrwoop, jun., Bow, “Iron bridges.”"—Dated 21st December, 

864. 


These improvements are more particularly applicable to the lower hori- 
zontal members or tension chains of the variety of iron bridge girders for 
which J. Warren and W. T. Monzani obtained letters patent dated August 
15th, 1848 (No. 12242). The mode which the present patentee adopts for 
forming the lower or horizontal tension member of the Warren girder is as 
follows, the description proceeding from either end towards the middle of 
the length of the girder:—He takes one or more bars of a section or 
collective section proper for the lower tension link of the end triangle, but 
of a length sufficient to span horizontally along two or more triangles, 
Along that portion of the length of this bar or these bars which corresponds 
to the second triangle from the end of the girder he applies another bar or 
bars of such section that, together with the first bar or bars described, the 
second bar or bars shall give the exact requisite strength for the lower 
tension member or links of the second triangle. ‘he second bar or series 
of bars is of such length also that it spans the third triangle from the end, 
and in some cases it may be even longer. For the third triangle an 
additional bar or series of bars overlapping those of the second triangle is 
pains, and of such dimensions that, with the bar or bars already react- 
ng along the third triangle, the exact requisite section shall be provided. 
In this way the lower horizontal member of the girder is formed of a series 
of overlapping bars or links of such size, and so arranged, that the exact re- 
quisite section shall be provided in each triangle. 

3172. J W. Cow es, King’s Holm, and W. WARREN, Cheltenham, “‘ Facili- 
tating communication by signals between different parts of a railway 
train.” — Dated 21st December, 1864. 

In connection with the apparatus the subject of this invention the inven- 
tors make use of the cord which of late years has been passed under railway 
trains for communication from guard to driver; or they place a cord or 
chain under, at the side, or above, each carriage, joining it together by 
hooks when the train is made up. On the roof of a carriage they attach a 
box or case varying from 3in. to 5in. deep, passing from the edge of the 
carriage roof to about the centre of its breadth, and of sufficient width to 
hold the apparatus, which will consist of a ratchet wheel and spindle, a 
cord or chain being wound on the spindle in one direction, and another 
cord or chain being wound in a groove on the ratchet wheel in an opposite 
direction, a click or pawl taking into this ratchet wheel. The cord from 
the spindle passes and is fixed to the end of a rod lying in the box, the other 
end of which rod carries a disc bearing any number or sign which may be 
desired. Round this rod coils a spiral spring, one end fixed to the rod, and 
the other toa stop. The cord or chain from the ratchet wheel passes, 
assisted by rollers and cranks, either over the top of the carriage and down 
one of its ends, or otherwise, to the before-mentioned cord or chain under, 
at the side, or above the carriages. Another cord or chain is fastened by 
one end to the click, and, passing over a roller, its other end enters the 
carriage, where it hangs within reach of the passenger. The action of the 
apparatus will be easily understood. It is set by winding up the ratchet 
wheel as in clockwork, this winding coiling up the chain, and distending 
the spring coiled on the rod ing the disc, which is thus drawn into the 
box, and unwinding the cord or chain on the ratchet wheel, which cord or 
chain is then fastened to that under, at the side, or on the top, of the train 
by means of a catch hereafter described. Supposing a passenger, having 
good cause for alarm, pulls the cord within the carriage, the pull will re- 
lease the click or pawl from the teeth of the ratchet wheel; and the spring 
on the rod carrying the disc being now also released flies back, carrying 
with it the disc rod which then projects the disc from the side of the 
carriage ; this action making the ratchet wheel also fly rapidly round, 
causes it to wind up the cord or chain which is in its groove, drawing the 
said cord or chain several feet, which pull causes the whistle on the engine 
or the bell or alarm near the driver, and one in the guard’s van (all being 
in connection with the cord or chain under, above, or at the side of the 
carriage) to act simultaneously and instantaneously, when the guard or 
driver, or both, can ascertain to which carriage and compartment it is 
desired to draw their attention by the projection of the disc before- 
mentioned ; the train is then stopped, and the guard descends and proceeds 
to the carriage in question. Before the train is again started, the guard 
(who will be furnished with a proper key) again winds up the apparatus (as 
im clockwork) and replaces the catch on to the train eord or chain from 
which it has been released.—Not proceeded with. 


3174. W. Rep, Granton, Midlothian, “ Construction of wagons or vehicles 
Jor the conveyance of cattle upon railways.”—Dated 21st December, 1864. 

This invention relates to a peculiar arrangement and construction of 
cattle wagons or trucks to be used on railways, whereby provision is 
afforded for keeping the cattle supplied with water during the course of a 
journey, the result being that the cattle, in the place of being out of con- 
dition at the end of their journey, as is now the case, are perfectly fresh and 
ready for immediate sale. In carrying out this invention it is proposed to 
construct these improved wagons with water troughs, such troughs having 
by preference an opening on the outer side for the convenience of filling the 
same from the hydrants on the line of railway, the troughs forming a 
part of the = itself, or being capable of removal therefrom for cleaning 
or repairs, When several troughs are used, they are coupled together so 
as to communicate with each other, the water being thus free to run from 
one to another. In modifying existing cattle wagons so as to carry out the 
object of this invention, special openings are cut around them, and water 
troughs are inserted into such openings and secured therein in any con- 
venient manner, 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


3151. E. T. Huauss, Chancery-lane, London, “ Apparatus for making laces, 
braids, cordings, and edges.”—A communication.— Dated 19th December, 
864 


1864. 
This invention cannot be described without reference to the drawings. 
3157. P. Cameron, Paisley, and T. BOWMAN, Glasgow, “‘ Improvements in 
textile fabrics, and in the machinery or apparatus employed.” —Dated 
20th December, 1864. 
This invention essentially consists in forming numerous ornamented 
veins, which it is preferred to name as the “princess veining,” in the 
direction of the length of the cloth, or, as it is termed by weavers, “ up the 





means of a cap which screws on the end of the axis, and p t 
conceals the screw by which the tongue is fixed to the axis of the handle. 
The said screw cap may also be applied to the inside hancle of carriages for 
the purpose of protecting and concealing the screw by which the handle is 
connected to its spindle. The improvements in connecting carriage lamps 
to carriages are as follow :—The free end cf the arm by which the lamp is 
attached to the carriage they make somewhat in the form of a hook, by 
turning up the extreme end of the said arm. In the side of the lamp they 
fix a recess or socket into which the hooked end of the arm fits, and in 
which it is fixed in the following manner :—To the lower side of the recess 
in which the end of the arm fits a semi-tubular piece of brass or iron is 
fixed, its concave side being upwards, and on the upper side of the arm 
near its turned-up end a similar semi-circular piece of iron or brass is fixed. 
When the lamp is placed on the arm so that the end of the latter 
engages in the recess in the former, the two semi-tubular pieces are p 


re- 
sented to one another, so as to make a complete tube, The outsides of the - 





loom ;” or they may be formed in the transverse direction. The nature or 
formation of the veins on the cloth is in imitation of those patterns 
ordinarily produced by the use of needles by hand ; these veins are effected 
in a more perfect manner than has hitherto been done by machinery. The 
machinery by which these improvements are effected consists in adding to 
the ordinary loom an additional number of treadles attached to an adci- 
tional leaf of treadles for actuating those portions of the warp in which the 
above-named veining is produced ; the warp is actuated in such manner 
that, on either side of the central threads of the vein, one or more warp 
threads are lifted or depressed, so as to be clear of the shuttle when it 
passes across, and the central threads are intertwined with the transverse 
threads so as to form the pattern.—Not proceeded with. 
3162, W. Maynss, L hulme, near Manchester, “ Picker band used in 
looms for weaving.” —Dated 20th December, 1864. 
In performing this invention the inventor makes the picker band of iron 








steel, or other suitable metal, thus making it a metallic picker band, and 
attaches one end of it to the picker and the other to the picking peg, by 
means of a pin or other suitable contrivance, so that each end will act as a 
swivel, and in working the picker will have a loose motion, giving and 
taking a little, so as to compensate for the rigidity of the metal and 
accommodate itself to the flexibility of leather or similar material.—Not 
proceeded with. 

3163. J. P. ¥ LuacosTera, Strand, London, ‘‘ Machinery for spinning 

cotton, &e.”—A communication.—Dated 20th December, 1864. 

This invention has reference to driving the spindles in spinning y, 
and consists in effecting this by means of a rolling friction from a wheel or 
drum made of or covered with leather, or other suitable material of suffi- 
cient elasticity, and affording sufficient adherence to or against the part of 
the spindle which is thereby driven. Also in driving such spindles in 
manner as above set forth, and in pairs, that is to say, two from each wheel 
or drum, a number of such wheels or drums so actuating their pairs of 
spindles being driven by bevel or other gearing, or in any other convenient 
manner. Also in making movable (instead of fixed) the steps or bottom 
bearings in which the spindles revolve, and causing them to be pressed 
towards the wheels or drums by wedges with weights suspended from them, 
or by springs, so as to keep the spindles fairly and properly in contact with 
the peripheries of the drums. 
ame, J. HARGREAVES, Ashton-under-Lyne, ** Looms.”— Dated 2ist December, 

864. 
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The main features of this invention consist in forming in the double 
tappet a number of dwells, and in causing the pattern cylinder to be moved 
to and fro sideways. 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, §c. 
3141. J. A. Hopkins and C. Cuurin, St. Ives, ‘* Ploughs and apparatus for 
tilling the soil.”— Dated 19th December, 1864. 

This invention has for its objects the performance of the processes of 
ploughing and subsoiling in one operation. The subsoiling apparatus consists 
of one or more share or shares, points, prongs, or tines, secured by bolts, 
or other convenient means, to the body or frame of the plough in such a 
position as to penetrate the soil in the rear of the ordinary share. Such 
subsoiling apparatus is adjusted by screws, levers, or other suitable mecha- 
nical arrangement, so as to break up the subsoil to any required depth 
below the bottom of the furrow as made by the ordinary share. For 
adapting the invention to the various kinds of ploughs already in use the 
inventors fit the said subsoiling apparatus to an adjusting clutch, which is 
readily attached to any plough by screws or other suitable fastenings.— Not 
proceeded with, 





Ciass 5.—BUILDING.—NoNnE. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Lin- 
plements of War or for Defence, Gun Carriages, §c. 


3142. W. Tate, Horsley Hill, near South Shields, “ Improvements in ar- 
mour, and in making and applying the same for protecting wood and 
iron ships of war and batteries.” — Dated 19th December, 1864. 

This invention consists in the use of, and in improvements in the manu- 
facture and in the mode of applying iron and steel flat and round wire, 
galvanised and ungaivanised rope, stranded flat belts or sheets, or woven 
or plaited sheets, or belts of any kind of large and small size wires, woven 
wires in sheets, of round or flat wires applied singly in belts or sheets, of 
iron or steel wires, or intermixed as one belt or sheet, being, by preference, 
one-third steel and two-thirds irou wire, as armour for wood and iron ships 
of war and batteries, used singly or intermixed with sheets of millboard, 
leather, or compressed cotton, or in conjunction with wrought iron or steel 
plates of any diameter. 

3144. N. Swinarski, Hanover-square, London, ‘* Breech-loading fire-arms.” 
—Dated 19th December, 1864. 

This invention consists of improvements in opening and closing the breech 
endsof breech-loading fire-arms which have fixed barrels, and in which the car- 
tridge is exploded by means of a horizontal needle, the said improvements 
being also applicable to muzzie-loading fire-arms, The inventor makes the 
breech end of the barrel, in which is placed the cartridge, externally of a 
conical form, provided with three projections, and the other end of the 
breech piece is made in the shape of a female cone, so as to fit on the 
conical end of the barrel, and is also, like it, provided with three projec- 
tions. The breech piece is provided with a lever or handle, by which it 
can be drawn back from the open end of the barrel when the gun is to be 
per) amd and when it is desired to close the breech after charging the 
said lever is pushed forward, and carries with it the breech piece, the open 
end of which passes over the conical end of the barrel ; the said lever, and, 
consequently, the breech piece, is then turned through about a sixth of a 
circle, by which means the aforesaid projections in the open end of the 
breech piece are caused to pass behind the projections on the end of the 
barrel, thus holding firmly to it the breech piece. At the bottom of the 
breech piece is a small cylinder, provided with two pointed pivots, for 
tearing or piercing the cartridge, so as to prevent the concussion of the 
gases, produced by the explosion against the breech, that is to say, where 
the breech piece fits on to the barrel.—WNot proceeded with. 

3149. F. Buackwoop, Southsea, “ Apparatus for elevating or lifting shot or 
shell to the fighting deck of vessels or batteries of war.”—Dated 19th 
December, 1864, . 

In carrying out this invention the inventor proposes to fix a foundation 
or bed plate in the lower part of the vessel, on which two standards are 
set; these support in bearings a shaft, which carries a driving wheel 
having projections on its periphery, for the purpose of actuating an end- 
less chain for driving a similar pulley wheel set in bearings on the fighting 
deck at suitable distances apart ; the endless chain is provided with arms or 
brackets, for the purpose of supporting a series of metal receptacles or 
elevators, which are connected thereto by a hinge or pin joint, set in a 
projection at the bottom of each elevator ; below the front or mouth of 
the elevators are protruding grooves or slots, for the purpose of bearing on 
to upright guides extending to the fighting deck, and meeting in a semi- 
circle at the base of the apparatus. The apparatus somewhat resembles 
the well-known dredging machine with lifting buckets.—Not proceeded 
with, 

3159. T. A. Grimston, Clifford, “ Apparatus to be used with breech-loading 
Jjire-arms.” Dated 20th December, 1864. : 

This invention consists in the employment of a metallic case of peculiar 
construction, which is placed in the rear end of the barrel, so as to forma 
case or chamber to receive the charge. This case, which may be denomi- 
nated the cartridge case, is made of any suitable metal, and is similar in 
shape to the cases of the ordinary pin cartridges at present in use for 
breech-loaders, The pin of the improved apparatus is separate from the 
metallic case, and is perforated throughout its length, and provided with a 
nipple at one end and a screw thread at the other; the intermediate space 
between the nipple at the top and of the screw at the bottom is of the 
same diameter as the pin of the common cartridge, and, consequently, it 
will fit easily into the pin hole of the gun. This pin may be screwed into 
the metallic cartridge case until the base of the nipple rests upon the gun 
barrel, which latter is protected from injury by a leather or any other kind 
of washer that is placed between it and the nipple. The gun barrels being 
thus provided with a case to hold the charge, and a nipple to receive a cap, 
the fire-arm may, in every respect, be loaded and treated as a muzzle- 
loading gun, and may be fired by means of percussion caps placed on the 
nipple in the ordinary manner; but the barrels may, nevertheless, be 
used as a breech-loading gun again, whenever required, by withdrawing 
the improved metallic cartridge case and nipple, and using the ordinary pin 
cartridges. 





Cass 7.—FURNITURE AND CLOTHING.—Nonz. 


Cuass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


3147. H. F. McKu.op, Belvidere, Kent, ‘‘ Compositions for coating or cover- 
ing ships.”— Dated 19th December, 1864. 

This composition is chiefly applicable for coating ships of iron. In 
making compositions for this purpose the patentee grinds together lime (by 
preference pure shell lime), sulphur, and protoxide of mercury, and mixes 
with these coarse brown sugar and crude petroleum, or linseed or other 
suitable oil. The proportions in which he prefers to combine these 
materials are as follow :—1 cwt. of shell lime. 4 cwt. of sulphur, 14 Ib. of 

rotoxide of mercury (or crude mercury may be employed), } cwt. of coarse 
Coos sugar, 10 gallons of petroleum or other suitable oil, prefer:ing 
5 gallons of petroleum oil and 5 gallons of melted tallow in place of ail 
petroleum oil. The sulphur is first heated to about 240deg. Fah., then 
the patentee adds the oil and stirs it well in together with thes ; the 
whole of the materials are then added and passed through a mixing mill. 
He prefers slightly to slake the lime before grinding it. The mixture thus 
produced will be of the consistency of a thin cement, and should be applied 
to the ship while hot, Or the mixture may be allowed to cool and be again 
heated before applying it to the ship, 
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3160. H. Bas, Cheltenham, “ Treating sewage matters."—Dated 20th 


December, 1864. ee a 
This invention consists in P L ¢ 
with sewage waters or matters, by which the organic matters therein are 


\dorised, the ammonia fixed, and, when permitted, the organic matters 
pene = ho with the clay, leaving the water pure or comparatively 
pure; and the invention further consists in combining sulphuric acid, or 
sulphated clay, with the precipitated matters in order to render them more 
suitable for manure. f 
3161. 8. P. A. DE BROCALDE v'ELuza, Leicester-square, London, “ Manufac- 

ture of artificial manure.”— Dated 20th December, 1864. 

The inventor denominates the new compound a cerealine or new 
product ; it is produced by the solidificati of urine. The materials or 
substances he employs are as follow :—First, crushed or pulverised bones, 
oc bone dust, or animal black, known as animal charcoal, about ten parts ; 
xecondly, any species of the broom or heather plant and root ground to 
powder, about three parts; Thirdly, the waste powdered iron or waste iron 
from forges, about one part ; Fourthly, oyster shells reduced to powder, about 
five parts; Fifthly, oil of the pine, turpentine, or extract of resin, about 
one part. Each of these materials in their order should be mixed 
separately and be well amalgamated with urine before the whole are mixed 
together; a quarter of av hour is sufficient time for the mixture of each 
substance. The oil of resin or turpentine last employed requires a careful 
manipulation for an hour. In a week the cerealine may be reduced to 
powder and applied as a manure in the field. The material should be 
moulded in blocks and ground to powder when it is required for use.— Not 
proceeded with, F 

164. H. A. DE Brion, jun., Welbeck-street, London, “ Varnish for protect- 
ing metals.”—Dated 21st December, 1864. _ é 

This invention consists in the use of a varnish composed of gum benzoin, 
45 ounces, and alcohol or methylated spirit, 1gal. The gum is dissolved 
by a slow heat and filtered. A coating of this varnish is spread over the 
surfaces that are to be protected by means of a flat camel's hair pencil or 
brush, and left to dry. The varnish is applied cold. To remove the 
varnish the patentee uses a liquid composed of collodion, four parts ; 
aleohol, cne part; and to wash the collodion off and clean the metals he 
uses a liquid composed of alcohol, eighteen parts, and ether, two parts ; the 
surface is then dried with soft linen or carded cotton. 

3170. F..'ToLHausEn, Paris, “ Method of aggregating coal dust.”—A comnvu- 
nication.—Dated 21st December, 1864. ; 

This invention consists in a composition of coal dust or waste coal with 
starch water, or a hydrated solution of dextrine, or other adhesive products 
derived from wheat, rye, corn, potatoes, rice, or other organic bodies 
containing starch or dextrine, in such a manner that, by the addition of the 
solution of starch or dextrine the coal dust or waste coal is aggiommerated, 
without the addition of any non-combustible material, such as lime, clay, 
&c., and leaves a comparatively small quantity of ashes, 


Ciass 9.—ELECTRICITY.—NOoNE. 


y Te 
Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
3140. W. A. TURNER, Clarges-street, Piccadilly, and T. T. Covenin, Crucifiz- 
lane, Bermondsey, “* Obtaining motive power.”—Dated lith December, 
1864. 

This invention consists of certain improvements in the mode of obtaining 
motive power by means of compressed air. The invention relates, First, 
to improved apparatus for obtaining air compressed to a much greater 
degree than has hitherto been accomplished by pumps used for the purpose, 
the result being that an increased power is obtained, and stored in a 
receiver or receivers of less dimensions than heretofore. The inventors 
propose to effect this object upon the principle of compressing air by a 
succession of pumps and receivers. In order to distribute the compressed 
air, and thereby convey motive power to engines in various localities, they 
propose to construct and lay down a main pipe or pipes from the principal 
receiver or store. At the entrance of fhe main, in connection with the 
receiver, they propose to apply a valve to regulate the pressure in the main 
junctions, provided with valves or stop cocks to convey or distribute and 
shut off, as may be required, the compressed air to engines in factories or 
buildings, or otherwise ; and th: y propose to apply such power to engines 
by the intervention of a meter which shall indicate the quantity used, and 
the pressure, and shall be provided with a throttle valve which shall 
regulate the speed of the engine by aid of the governor, beyond which 
meter the compressed air is passed direct through the slide valves of the 
engine into the cylinder, thereby actuating the piston in the same manner 
as if steam were applied.— Not proceeded with. 

3145. C. W. OrFoRD, Birmingham, “ Apparatus for measuring water and 
other fluids.’’—Dated 19th December, 1864. , ; 

The patentee claims, First, the use of a rolling weight as a motive power 
for turning the taps or cocks of water meters. Secondly, the use of a 
piston or float moving freely upon the piston rod until such time as checked 
by tapets or other appliances thereto attached. 

3146. J. Gray, Dublin, ‘* Taps or cocks for regulating the flow of water into, 
through, or from cisterns, pipes, &c.”—Dated 19th December, 1864. 

In performing this invention the patentee constructs the taps or cocks 
with two valves, one the discharge valve, the other the inlet valve, which 
latter is also, under certain conditions, capable of acting as a check or stop 
valve for the purpose of shutting off the water from the discharge valve 
during examination or repair. Each of these valves is closed by the 
pressure of the water forcing the disc of the valve down upon its seat, an 
arrangement common to many valves now in use. The inlet valve may, by 
this invention, be converted into a cheek or stop valve by the mere act of 
removing the cover of the body of the tap or cock for the purpose of 
examining or repairing the discharge valve and its appurtenances, The 
invention cannot be described without reference to the drawings. 

3154. W. E. Gener, Wellington-street, Strand, London, ‘* Box for preserv- 
ing velvets, ribbons, &c."—A communication.—Dated 20th December, 
1864. 


1 called sulphated clay 








This box is made the size of the piece it is to receive, is flat on its two 
faces, and rounded at the two ends, in order that the piece of velvet may 
preserve a perfectly graceful form. The top of the box opens and shuts 
with a hinge, like a snuff-box, which arrangement permits the placing of 
the piece of velvet within it, and its inspection at pleasure. On the front 
side of the said box is a Jong slit, by which one of the ends of the piece of 
velvet passes to the outside; thus it is only necessary to pull this end to 
pull out the quantity of velvet required, and the piece of velvet or ribbon 
remains in the box, from which there is withdrawn each time but the quan- 
tity sold. An india-rubber spring, similar to that used for raising the 
window-blinds of a carriage, might be used to draw back into the box any 
excess of velvet which might be pulled out through the slit.—Not proceeded 
with. 

3158. G. Leacu, Leeds, “‘ Fastening Jor books, pocket-books, portfolios, d&c.”— 
Dated 20th December, 1864. 

This fastening consists of a series of tubular pieces which are secured 
alternately to the sides of the book, and so arranged that, when the book 
is closed, the tubular pieces are brought into a continuous line, and form a 
tube, down which a straight lead pencil, or pencil case, or pen case, may be 
passed, so as to prevent the several parts from being drawn asunder with- 
out withdrawing the pencil or pen. In order to prevent the pencil or pen 
from being drawn out, a spring catch is adapted thereto. ‘Lhe nib of this 
spring catch is made to project from a notch or hole in the side of the pen 
or pencil case, and take into a notch, or into a groove, or under a shoulder 
made inside one of the tubular pices. In order, therefore, to withdraw 
the pen or pencil so as to open the book, the projecting nib of the spring 
catch must be drawn back. This is effected by means of a key or other 
suitable instrument, which is inserted through a suitable opening at the 
end of the pen or pencil case, and is made to bear against the spring catch 
and force it back, so that the pen or pencil may then be drawn out. 

3167. C. E. Bryant and S. MippLETON, Greek-street, Soho, London, “ Appa- 
ratus for brushing the hair.”—Dated 21st December, 1864. 

The First part of this apparatus consists of a chair made of wood or 
metal, with a treadle placed under it connected toa crank, for the purpose 
of driving a fly-wheel affixed to the chair. The Secoud part consists of a 
roller or wheel to work at the side, back, or over the chair, attached 
thereto, and connected to the fly-wheel by a band passing over a wheel at 
the end of the said roller. The Third part consists of an endless elastic 
band passing over the said roller or wheel ; or the patentees can use a non- 
elastic band made to yield by a spring attached to it. The Fourth part 
consists of an ordinary circular brush with a grooved wheel at the end to 
receive the elastic band or belt, the brush to revolve on a spindle passed 
through the drum of the brush with fixed and loose handles at each end 
for the operator to hold. By working the treadle the whole of the 
machinery is set in motion, and the operator can guide the brush to any 
part of the head. 


3168. C. G. HLL, Nottingham, “ Apparatus employed in the manufacture of 
bonnet and cop fronts, rouches, dc.”"—Dated 21st December, 1864. 

The First of these improvements consists in the employment of goffering 
chains, having the wires, plates, or other patterns forming portions thereof 
set in a vertical position pointed towards a drum or cylinder, which receives 
the goffered material upon the edges of a lace quilling or other fabric 
passing over the circumference of the eaid drum or cylinder; the goffered 
material and the lace quilling or other fabric are then passed under two or 
more pressing wheels running upon the circumference of the said drum or 
cylinder, by which means the material having received a form or been made 
into a pattern by the goffering chains, is pressed upon, and thus caused to 
adhere to the edges of the said lace, quilling, or other fabric. Secondly, 
the patentee employs goffering chains in pairs placed upon axles projecting 








from the sides of standards which move upon or in grooves, so that the 

chains may be drawn away while the materials are pressed by a making up | 
machine which has one of its pressing bars above and the other pressing | 
bar below the material ; these pressing bars are straight or otherwise shaped 
asrequired. Thirdly, the patentee employs a pair of open-ended heating press- | 


3191. J. Paterson, Dundee, “ Treatment of jute and other fbrous substances. 
Dated 23rd December, . 
This invention relates to certain improvements in the construction and 
arrang t o hinery or apparatus employed for “batching” and 
softening jute, hemp, or other fibrous substances, whereby these processes 
d dina more rapid and efficient manner than hitherto. The 








ing rollersgrooved upon the circumference in such manver thata wire supplied 
to them will be enclosed by such grooves, and near to each pair of grooves 
he applies a guide, which will fold a binding or other material supplied to 
it in such manner that the wire will be enclosed in the fold thereof at the 
same time as the pressed edge of a bonnet front, rouch, or millinery or 
other trimming which is passed into the fold of the binding or other 
material, so that the whole is pressed by the above-named heated pressing 
rollers to form a band. 

3175. J. H. Jounson, Lincoln’s-inn-jields, London, ** Photographic appa- 

ratus.” —A communication.— Dated 21st December, 1864. 

This invention relates to certain improvements in photographic appa- 
ratus whereby the two operations of rendering the plate sensitive and of 
developing the image or picture, are both effected without the removal of 
the plate from the camera, or taking it into the dark room. According to 
one mode of carrying out this invention the plate to be operated upon is 
pressed closely against the open end of a vessel of orange-coloured glass, 
such vessel being contained between two uprights, one at each end thereof, 
which uprights are held against the vessel by screws or otherwise. The 
front upright contains the usual photographic lens, an opening being left 
in the end of the vessel corresponding therewith, and tle back one has an 
opening made therein provided with a door. The plate is introduced 
through this opening, and when the door is closed a spring on the inside 
thereof presses the plate tightly against the open end of the glass vessel. A 
small aperture is made in the upper part of the vessel, through which a 
tube is inserted, extending nearly to the bottom or opposite side of the 
vessel. On the top of this tube is fitted a hollow air-tight collapsible ball, 
which is made to contain a sufficient quantity of the liquid employed for 
rendering the plate sensitive. The tube being introduced, and the ball 
compressed, the liquid is forced into the glass vessel, and by suitably 
turning the same, the liquid is caused to flow over the surface of the plate. 
The remaining liquid is then drawn or sucked out by the expansion of the 
ball, and the photographic image or picture is taken in the usnal way. In 
order to develope this image or picture another tube and ball are employed, 
the ball being charged with the developing liquid, which is introduced into 
the vessel as before, and caused to flow over the plate. In lieu of a tube 
and collapsible ball it is obvious that a spring may be employed for intro- 
ducing and withdrawing the liquids into and from the vessel. The plate 
may now be removed from the camera or vessel with the image fully 
developed thereon. In some cases the wooden supports or uprights at 
each end of the vessel may be dispensed with, the lens and the door 
through which the plate is introduced being atiached to the vessel itself. 
3177. R. Winson, Manchesier, ** Improvements applicable to call and other 

beils."—A communication.— Dated 22nd December, 1864. 

This invention relates to call belis, door bells, house bells, signal bells, on 
railway trains, railroads, and steamboats, bells on ib and other 
vehicles, alarum bells, musical bells, church bells, and all other bells that 
remain stationary while the clapjers are struck against them to produce 
the ringing sound, and consists in the employment and use of a lever 
working on a fixed bearing, or between fixed bearings, on a frame, either 
on the inside or the outside of a bell, according to which plan is most con- 
venient, to the end of one arm of which lever the clapper is affixed, so as to 
hang away from the bell, and always to fall into the same position by its 
own gravity—the other arm of the said lever being cranked or bent to any 
required angle with the clapper arm, in order to enable a spindie or rod to 
be connected to its end for actuating the clapper. The spindle or rod may 
have a button or knob attached, which, when pushed in or depressed, will 
cause the clapper to strike the bell, and, by changing the relative position 
of the rod or spindle with the clapper arm, the pulling out of the knob or 
button may cause the clapper to strike the bell. 
$175. H. Epmonps, Gosport, ‘* Construction of lamp feeders and other vess:ls 

Srom which the fluid is poured out through tubular spouts.” —Dated 22nd 
December, 1864. 

This invention consists in establishing means for air communication 
between the outlet of the spout of the lamp feeder, or any other vessel 
from which fluid is poured out through a tubular spout, whether long or 
short, aud the interior of the vessel itself, which must either be air-tight or 
capable of being made air-tight. 

3184. R. L. Howarp, Upper Whitecross-street, and J. DAUGLIsu, Reading, 
“ Apparatus for makirg aerated bread.!’—Dated 22nd December, 1864. 

This invention relates to, First, the mode of discharging the dough; 
Secondly, to the apparatus for mixing and making the dough: Thirdly, to the 
apparatus for condensing and exhausting gas and air, and consists in placing 
between the mixing vessel and the apparatus through which the dough is 
to be discharged for division into loaves, a vessel or chamber, into which the 
dough may be discharged in bulk, in which vessel or chamber is to be 
retained a sufficient pressure of gas to prevent any injurious expansion or 
vesiculation of the dough, and to effect its discharge therefrom through the 
regulating apparatus for making into loaves which is to be affixed thereto, 
instead of to the mixing vessel as heretofore. The improvements in the 
apparatus for condensing the gas and air, and for exhausting air and gas 
from the mixer, consist in driving the pumps direct from the engine shaft 
by means of cranks, eccentrics, or cams, without the intervention of straps, 
pulleys, or other wheels ; likewise, when desirable, in constructing the 
frames of the mixer or other parts of the apparatus hollow, in such a 
manner as that they may be used as receivers for condensed air and gas. 
The improvement in the apparatus concerned in mixing the dough consists 
in making the water vessel (which has hitherto been constructed of copper} 
of the same material as the mixing vessel, viz., of iron, and of one continu- 
ous piece of metal with the upper portion of the mixing vessel; and in 
order to prevent chemical action and destruction of the metal, painting or 
coating it with a composition of resin and beeswax, or resin and tallow. 
This water vessel, instead of being supplied with glass water gauges for 
measuring the water, will be connected with a separate vessel for the pur- 
pose of measuring the necessary charge of water before it is admitted into 
the vessel connected to the mixer. 

3185. J. GiLLEsPiz, Garnkirk, Lanarkshire, “ Construction and manufacture 
of retorts, crucibles, glass-house pots, dc.” —Dated 22nd December, 1364. 

The principal feature of this invention consists in forming or constructing 
the whole or the greater part of the walls, sides, ends, or bodies of retorts, 
crucibles, glass-house pots, and other generally similar vessels, of two or 
more layers or thicknesses of whatever material they may be made with, or 
having thin or slight divisions, spaces, or partings, between the contiguous 
or adjacent surfaces of such layers or thicknesses, 
3isv. J. G. Anam, Bradford, “ Lighting household and other fires.”—Dated 

22nd December, 1864. 

This invention consists in the direct application of the coal, coke, or other 
fuel of a lighted jet or jets of inflammable gas (coal gas, by preference) to 
any convenient part of the fuel it is desired to ignite. Such jet or jets, 
when coal gas is used, may either be supplied from gas fittings used for 
illuminating purposes, by means of a flexible hose or india-rubber pipe, 
fitted temporarily on to a gas burner ; or a small maiu for the purpose may 
be laid from the ordinary gas main. 

3181. C. G. WiLson, Gracechurch-street, London, ‘‘ Machinery for pressing 
cotton, d&c.’’—Dated 21st December, 1864. 

The objects of these improvements in machinery for pressing cotton and 
other elastic substances are, to economise time by obtaining an increase in 
speed of the said machinery in the first part of the pressing operation 
where gradual increase of power is required, and to obtain in the latter 
part of the operation the full power required from hydraulic pressure ; 
also to reduce weight, causing parts to be subjected to compressive and 
tensile strains, instead of the bursting pressure, as is the case with long 
cylinders employed in the ordinary construction of hydraulic press, The 
invention consists, First, in using two hydraulic cylinders, combined in 
such a manner that one cylinder becomes, in the latter part of the opera- 
tion, the ram of the other cylinder of larger diameter, in completion of the 
desired pressure ; and, Secondly, in using screw rack and gearing, or other 
arrangement, instead of the small cylinder, in the first part of the opera- 
tion, so that the said screw or screws may serve as compression struts for 
the final pressure from one or more hydraulic cylinders. 

3187. T. P. Hawkins, Birmingham, “‘ Fencing and other staples."—Duted 
23rd December, 1864. t 

This invention consists in making fencing and other staples with fla 
chisel points or ends instead of conical or taper points or ends, as is usual. 
By making the ends of fencing and other staples chisel pointed, according 
to this invention, the said ends when driven into wood make clear cuts, and 





_ the splitting of the wood which occurs more or less on driving ordinary 


staples is avoided. There is also, in staples made according to this inven- 
tion, greater adhesion between the staple and the wood in consequence of 
the close fitting of the staple in the clear holes made by the cutting points 
of the staple. In making the chisel-pointed staples, two planes, inclined 
to the axis of the wire or rod of which the staple is made, are formed on 
opposite sides of the ends of the said wire or rod, the said planes meeting 
in the axis of the wire or rod, and forming the extreme points of the staple, 
the said points being as broad, or nearly as broad, as the wire or rod of 
which the staple is made. The chisel-pointed ends of the staple may be 
made by forging or otherwise. The cbisel-pointed ends of the staple may 
either be in the same plane or in parallel planes.— Not proceeded with. 

3188. G. HAsELTINE, Southampton-buildings, Chancery-lane, London, “ Ma- 
chinery for manufacturing metallic nuts."—A communication.—Dated 
23rd December, 1804. 

The object of this invention is to fact tt 





tically from heated 
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machine is fitted with three pairs of grooved rollers, or more or fewer, as 
may 'y for the prep ion of the materials operated upon, and 
the number of liquids used in the preparation. Fluted rollers are placed 
before each pair of the grooved rollers for the purpose of breaking up or 
softening the materials previous to receiving the oils, &c., from the grooved 
ones; they are also used in regulating the supply of the liquids used. 
The rollers are driven from each side of the machine by shafts and bevel 
gearing supported by brackets fixed to the framing or standard on whiwh 
the rollers rest; motion is given to the said shafts by a main shaft carried 
through below the feeding table on which the driving pulleys are fixed, 
and carrying also bevel wheels on the side shafts. The grooved roilers are 
driven quicker than the fluted unes, so that a rubbing motion is imparted 
to the materials in passing between them, and the liquid carried by the 
rollers to the jute or other materials under treatment is more effectually 
and evenly spread through them. The oils or other liquids are supplied 
from cisterus at a sufficient height to insure their flowing freely through 
the pipes and regulating valves on to the rollers through which tho 
materials are passed, 

3193. J. F. WueeLer, Ryde, Isle of Wight, “ Portable inkstand, pen, and 

pencil-holder.”— Dated 23rd December, 1864. 

This invention relates to a combined inkstand, pen, and pencil-holder 
constructed in such manner as to be contained in a very small compass, 
and to be suspended as an ornament from the watch chain if desired, The 
patentee proposes to form a metallic box or case in the shape of an oblong 
sqpare the top and one side of which are hinged to form two lids ; the upper 
lid serves to close and open an inkstand or bottle by means of a cork or 
stopper fixed in the lid; the side flap, when opened, exposes the receptacle 
for the pen or pencil-holder, The pen-holder is formed, by preference, in 
three sections, somewhat in a telescopic or conical form, each portion 
fitting into the larger section; when put together they form a pen or 
peucil-holder. On the side flap, or on a separate or intermediate flap, he 
proposes to form a pocket for receipt or postage stamps, or a tablet for 
memoranda, The inkbottle and pencil or pen-holder are contained iu the 
body of the metallic case. When the under flap is opened the case will 
stand on a table, ready for use; and when the case is shut up it may be 
suspended as an ornament from the watch chain, or carried in the pocket. 
3194. T. and J. Faoa, Panton-street, London, *‘ Manufacture of boots and 

shoes." —Dated 23rd December, 1864. 

The inventors propose to continue or extend the vamp or fore part of the 
boot or shoe to form a lappet, or outer tongue, or flap, with or without a 
seam across the vamp; the hind part or ankle-piece of the boot being 
open in front, meets over the instep, and is covered by the above-named 
tongue or flap, and is secured thereto by a flat lace on each side passing 
through semi-circular metal loops on the edges of the flap, and in the body 
of the hind part, 





ToxnaGk Duss 1X France.—Notwithstanding the approaching’ 
abolition by the French Government of tonnage dues, the chambers 
of ce, or municipalities of seaports, are to be authorised to 
impose them for the enlargement or improvement of docks, or other 
works in ports. There is now before the Corps Legislative a bill for 
authorising the Chamber of Commerce of Havre to borrow 4,800,v00f. 
(£352,000) as part of the expense of constructing a new dock and 
executing some other works on the site heretofore occupied by the 
citadel; and to raise by means of tonnage dues about 445,000f. 
annually for paying off the said sum in fifteen or sixteen vears, with 
interest thereon. The duties are to be as follow:—On French 
vessels, coasters excepted, coming from any country, 75c. per ton.; 
on foreign vessels coming from countries which have treaties of 
navigation with France, and are entitled to exceptional treatment, 
75c.; on foreign vessels from countries which have no treaties of 
navigation with France, or that have no right to favourable treat- 
ment, 90c. The said duties are to be reduced by 30c. the ton for 
vessels of all flags containing coal, fir timber, or ice, as whole 
cargoes, or in the proportion of nine-tenths of the cargo. Not only 
French coasting vessels, but vessels of all countries that may put 
into the port in distress, and leave without performing any com- 
mercial operation, or that may enter in ballast and leave in ballast, 
are to be exempt from the said dues, It may be well to add that 
the duties imposed are lower for foreign flags than those hitherto 
levied under a law of 1854, the reduction being 35c. for the vessels 
of countries having treaties with France, and If. 35c. for those that 
have not. 

Pirate GLass Manuracrure.—The progress of the plate glass 
manufacture is very instructive. Owing to the obstruction of 
Excise regulations, notwithstanding the reduction of the duty in 
1819 to 60s. per ewt., the production in 1836 was but about 7,000ft. 
per week. In the latter year, however, the manufacture ceased to 
be confined to two houses; new establishments were formed, and in 
1845 the production had more than trebled, at a great reduction of 

rice. In 1845 the Excise duties on glass were abolished, and Sir R. 

eel, in proposing their abolition, said, “If you leave the manufac- 
ture altogether disburdened, as in France and Belgium, then, with 
your peculiar advantages of material, the command of alkali and 
coal, my belief is you will supply almost the whole world.” And, 
thanks to the wisdom of that measure, freedom from fiscal regulation 
has opened the door to extraordinary advantages, by means of 
which the cost of production has been reduced to a point below that 
of any other country. In coal the savings effected by unrestricted 
action are no less than 80 per cent. in quantity alone, involving a 
corresponding decrease in the cost of furnaces, fire-clay, pots, tools, 
labour, and also in the erection of buildings that now sullice, The 
cost of coal, therefore, which, in London, in 1826, exceeded 1s, 10d. 
on each superficial foot of glass, is now about 2d. per foot. Sand 
also, which is its base, forming as it does nearly three-fifths of its 
composition, is now obtained near Londen in boundless supplies at 
3s. 6d. and upwards per ton, of a quality superior to Lynn, formerly 
used, at 18s. per ton. The direct charge of labour, which, in 1826, 
exceeded 1s. 6d. per foot, is now about 5d. per foot, and, notwith- 
standing this enormous reduction of more than 70 per cent., the 
average rate of wages for skilled labour is higher by 20 per cent. 
than forty years ago. In 1819 two furnaces, each having a huge 
chimney-shaft, were required to produce 1,000ft. per week, while at 
the present time two furnaces, with only one chimney-shaft, suffice 
for the production of 12,v00ft., with the same, if not a less, consump- 
tion of fuel. Similarly, though in a less degree, grinding and 
polishing benches, which then finished 200ft. each per week, now 
accomplish 500ft. to 700ft., which, by judicious means may be still 
further increased to 1,000ft. and upwards. By these means the 
whole cost has been reduced to nearly the price of common duty- 
paid window glass thirty years ago; and whereas, in 1819, the 
British make was 3,0U0ft. per week, sold at 20s. to 25s. per foot, it is 
now 140,000ft., selling at 2s. and upwards, according to quality. 
The former superior make of this country has, indeed, been greatly 
neglected, and this has led to a very large increase in the import of 
the finest fabrics of Franee and Belgium, so that these imports 
amounted in 1862 and 1863 to about 16,000ft. per week, and those 
countries have had a corresponding sale in foreign markets in the 
absence of such supplies from England; but still the exports of 
British plate glass have increased about tenfold since 1849. No 
manufacture of this description exists in ali the eastern hemisphere, 
nor in the whole of America; the Japanese looking-glass still 
consists of costly, highly-polished steel. At home glass is now 
extensively used in slabs tor flooring and underground purposes, com- 
bining as it does greater strength than the York flag, with the 
additional advantage of conveying light; and slabs tested at Wool- 
wich dockyard have been found to bear a pressure exceeding a ton 
weight. About twenty five years ago a supply of such slabs was 
required for the purpose of flooring a palace of one of the native princes 
of india, butthe Excise restrictions then prevailing precluded its supply 
trom England at lessthan 30s. per foot ; it could now be afforded at 3s. 
to 4s. The successful application of glass also to the sheathing of 
iron ships, as recently tested in the Royal Navy, and the consequent 
freedom from the incrustation inseparable from both wood and iron, 
indicates a new and important opening in the further progress of the 
trade. In fact, its true position has yet to be attained, when the 








bars of metal nuts for screw bolts, by means of cutting, punching 


forging dies, with corresponding counter dies, so combined together and 
operated that the nut blank is cut from the bar, punched and forged by 
successive operations, and discharged from the machine completed for 
tapping. 


I of this country shall have stimulated that more full 
development of which it is susceptible, and Great Britain shall, as 
the author of the freedom of this industry predicted, “supply almost 





the whole world.” 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 

i (From our own Correspondent.) 

On ’Caance In WoLVeRHAMPTON AND BirmiIncuAM: Business and the 
Llections—Deauanv vor Puppiep Bars: Under Supply: Favour- 
able Indication—Errects on Trane oF Activity In TExTILes— 
Bortzr Piates anv Goop Boruers In Demanp—Massive Macuinery 
1n Request : Colliery Apparatus Wanted for India —Pia Iron : Few 
Sales : Caution by Vendors—Muetine or Tue Crepirors or Mr. Henry 
Sparrow, or THe Conpyn’s Hatt Works: Probable Dividend— 
CoaL AND STONE TRADES: Quiet but Steady—Harpware TRADES: 
Branches and Localities—AMALGAMATION IN THE Screw Trape— 
Fre at Messrs. Russet’s Tusz Worxks—Boarp or Trave Re- 
turns: Metals and Metalliferous Wares Specified. 

In Wolverhampton on Wednesday there was a numerous attendance 

on ’Change, but the topics had reference more to electioneering than 

to trade matters; the statements of a prominent frequenter of the 

Jronmasters’ Change, and who has again commenced the manufacture 

of finished iron in South Staffordshire, leading to the inference that 

he would a second time contest that borough at the ensuing election. 

It is not usual for much business to be done on the Wednesday suc- 

ceeding the preliminary meeting, and on Wednesday last transactions 

were no exceptions to this rule. 

On Change in Birmingham yesterday (Thursday) there was a great 
demand for puddled bars, but very few could be obtained. The 
demand and the absence of supply are alike due to the inability of 
the puddlers to make, during the prevailing hot weather, as much 
puddled iron aa is needed to satisfy the requirement of the mills in 
which the puddled bars are worked up into the varied descriptions of 
finished iron. That puddled iron should be so largely in request at 
this period of the quarter is regarded as an indication that, through- 
out South Staffordshire generally, there is a good season trade being 
done, especially for the home market. This is the more gratifying, 
inasmuch as the re-opening of the works in North Staffordshire has 
had the effect of diminishing the quantity of bars and plates removed 
from the Black Country, and it is notorious that for shipbuilding 
purposes the inquiries are very few. First-class boiler plates, how- 
ever, are still in great request, owing, in part, to the Lancashire 
fabric trade having so greatly revived. Boilers of a class superior to 
the ordinary run are increasing in favour throughout the country, 
and the houses in South Staffordshire at which they are provided are 
very busy. There is also a spirited inquiry for massive machinery 
to be used in the manufacture of iron in other districts at home, and 
abroad as well. Machinery for colliery purposes in India is likewise 
required ; and as indicative of the growing development of the mineral 
resources of that country, it may be stated that exactly double the 
amount of apparatus is now required as compared with that sent 
away to India from South Staffordshire for a like purpose some years 
ago. Sheets continue in good request from the galvanisers. Prices 
of all descriptions are firm. 

Pigs of the general descriptions have not begun to be sold for the 
ensuing quarter to any considerable extent, and vendors are display- 
ing more than usual caution in their transactions, owing to the 
recent suspensions. The subject was revived yesterday by the fact 
of a meeting of the creditors of Mr. Henry Sparrow, of the Corbyn’s 
Hall Ironworks, whose difficulties were adverted to last week, being 
held at about the time of "Change. The assets will not realise more 
than a small dividend. 

Arrangements were being made yesterday between the finished 
ironmakers in the Wolverhampton district with the object of carrying 
out the views of the preliminary meeting relative to the question of 
wages and future disputes. These views we stated last week, and 
the Wolverhampton masters have power to enunciate them at 
another meeting between themselves and representatives of their 
inen. 

The coal and stone trades are quiet but steady. 

The demand fur hardwares throughout the district is still under 
the average. In Birmingham the edge-tool makers are perhaps a 
little busier, but in other branches not much is being done. In 
Wolverhampton the various industries are quiet—more so, indeed, 
than last reported. The leading tin-plate and the japan manufac- 
turers have sufticient orders coming in to enable them to keep their 
workpeople fully engaged ; but the small manufacturers are working 
little more than half time. In the lock trade very little is stirring ; 
and the dispute between the co-operative plate lock makers and 
their former masters still exists. The miscellaneous branches are 
dull. At Bilston an average demand is being experienced for trays, 
waiters, and caddies; and the manufacturers of tinware are in the 
receipt of a good inquiry for toilet and other seasonable goods. The 
ironfoundries are in active operation, At Willenhall the orders 
received for dead and mortice locks for the home markets are of 
of moderate value ; but the absence of any inquiry on account of the 
Indian and New Zealand trade has had the effect of keeping the pad 
and bolt makers slack. The fact of one or two orders having 
arrived from America for currycombs has contributed much to 
create an improved feeling amongst the makers of that commodity. 
At Darlaston some large orders for girders and heavy wrought iron- 
work for railway purposes are in course of execution, The rolling 
stock works at Wednesbury are in full operation, and at Westbrom - 
wich the hollow ware manufacturers and the ironfounders are 
tolerably brisk. 

The Board of Trade returns for the month of May show a falling- 
off of nearly a million in the declared value of the exports of British 
manulactures and preduce, as compared with those of the correspend- 
ing month of last year, but an increase of more than a million upon 
the value of the like exports of the preceding month of the present 
year. In May, the exports were £13,194,758; in the corresponding 
month of last year they amounted in value to £14,176,640; and in 
that of 1863 to £11,284,289. Fire-arms continue to show an ivcrease, 
the value of the exports of that article having rose from £24,551, to 
£39,259. Cutlery fell from £37,721 to £36,025. Heavy hardwares 
declined only from £58,855 to £56,667, the decrease extending over 
the exports to Spain, Holland, Russia, India, Canada, the United 
States, and brazil; but the value of the light descriptions of hardware 
fell from £341,234 to £287,046, and the decrease extended to every 
country except France, the Hanse Towns, India, Australia, South 
Africa, Brazil, and the Argentine Confederation. Steam engines to 
the value of £173,322 were exported, against £121,0: 2 in the month 
of May, 1864; and other descriptions of machinery, to the amount of 
£329,501, against £242,697 in the corresponding month of last year. 
The increase of steam engines extended to the trade with every 
country except Russia and Brazil, and that in other kinds of ma- 
chinery to all except Spain. The following is the table :— 


Month of May. 
1364. 














1863. 1865. 
Pig and puddled iron.. «o «. £131,118 ., £164,443 .. £160,062 
Bar, angle, bolt, androd.. .. 211,197 250,121 =. 171,053 
Railway.. ec co co co 276,685 .. 881,377 382,881 
Trom Wire «s «se ee oe 38,633 43,237 33,389 
» castings ee ee es es 60,014 73,449 €8,365 
ve hoops Mant and boiler} 132,680 .. 164,542 124,933 
+» wrought eo co eo 197,420 .. 219,493 253,283 
OME, Neccwa) 66.08 8,536 .. 5,044 1,846 
Steel, unwrought .. «. 85,939 .. 94,110 .. 61,458 
Total... .. 1,141,981 1,336,617 1,257,270 
Copper, wee ees 135,771 .. 48,957 .. 12,602 

wrought and yellow ‘ 

” a. ce 233,221 .. 195,906 .. 200,701 
Brass ce co co ce co ee 23,7383 2. 20,321 os 19,234 
$02,725 265,184 232,537 
Lead se ++ ce oe eo (90,177 2,290 35,763 
Tin, unwrought.. .. . 83,387 ..« 45,137 $4,251 
Tin plates .. «+ oe os oe 102,628 154,190 137,925 
Zinc we ce cf ce «@ 8,174 14,002 9,484 


Though every metal shows a decline in the aggregate, there were 
some descriptions which were exported in increased quantities, 














as railwa 


and wrought iron, and wrought copper and yellow 
metal. 


ere was an increased exportation of railway iron to 
every country except Spain, Australia, Canada, the United 
States, and Brazil; and of wrought iron to every country ex- 
cept Spain, Holland, Australia, South Africa, Canada, and 
the United States. The small decrease in pig and puddled iron 
was confined to the exports to France and the United States; and 
the much larger diminution in bars, &c., to the shipments to Italy, 
Turkey, India, Australia, Canada, and the United States. The 
falling off in castings, though not large, extended to every country 
except India and Australia; while the much larger decrease in 
hoops, &c , was confined to the exports to Spain, India, Australia, 
and the United States. The decrease in steel, though very great, 
was limited to the exports to the last-named country. The enormous 
decrease in unwrought copper was general ; but there was an increased 
exportation of wrought copper and yellow metal to France, Turkey, 
and the United States. The falling off in lead was sufficiently 
explained by the almost cessation of the American and the progres- 
sive diminution of the Chinese demand, to which, and the exports 
to India, it was confined. The decrease in unwrought tin extended 
to every country except Russia and Turkey, while that in tin plates 
was limited to the exports to Australia, Canada, and the United 
States. The following table shows the value of the metal imports :— 
1864. 1865. 





Tons, Tons, 
MS ss an: ah de 2,403 .. «1,158 
Steel ee ee 814 14 
Lead oo ee 1,952 « 1,670 
Zine eo ee « ee 2,511 3,926 
COREE oo 06. 06 86 600 1,700 e _- 
. oo of 6368 - 


Messrs. Netleford and Chamberlain, of 14, Broad-street, Birming- 
ham, announce that they have concluded arrangements with the 
promoters of the British Screw Company (Limited), by which they 
have secured the transfer to themselves of the freeholds, machinery, 
stock, patents, and good will of the late firmof Messrs. James, Son 
and Avery, of King’s Norton, and Bradford-street, Birmingham. 
They have also arranged with Mr. John Hawkins, of Princip-street, 
for his business. Messrs, Netleford and Chamberlain, in their 
circular, say:—‘t We trust that, by these arrangements, we shall 
have obviated the necessity of further sacrifices in a trade which has 
already suffered severely from excessive competition.” 

Messrs. Russel of the Church-hill Tube Works, Wednesbury, are 
sustaining some little inconvenience through a fire which, on Tuesday, 
destroyed the whole of their fitting shop, and did damage to the 
— of £15,000; which, however, is covered by an insurance 
policy. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board—Great NortTHERN 
Raitway: A mations —MARSHALL, SONS, AND Co. (LmMITED) 
—Srate or TRADE: Sheffield: Leeds; South Yorkshire—Nortu- 
Eastern District: The Cleveland Iron Trade: Hexham and 
Allendale Railway ; Steam Shipbuilding—Tue Surry or Corron. 


Ar the last sitting of the Mersey Docks and Harbour Board, Mr. 
Langton, in moving the confirmation of the proceedings of the traffic 
committee, stated that the quantity of oan shipped at Birkenhead 
from the open quays between the 24th June, 1864, and the 24th June, 
1865, amounted to 304,271 tons, against 290,993 tons last year; 
showing an increase of 13,278 tons. The quantity shipped from the 
railway wharves, during the same period, was 120,918 tons, against 
106,164 tons last year; showing an increase of 14,754 tons. The 
total increase in the quantity of coal shipped at Birkenhead was 
28,032 tons. Mr. Forwood said that a small quantity, not exceeding 
25,000 tons, had passed over the tips, which were capable of work- 
ing a traffic of three or four times the total shipments at Birkenhead. 
lf the facilities for shipping coal at Birkenhead were sufticiently 
known, he thought they would be much more availed of than at pre- 
sent. He believed it would be found that Birkenhead was a cheaper 
shipping port for coal than many other places. Mr. Boult said that 
the London and North-Western Railway Company had the key 
- A the narrow gorge in Argyle-street, and let through what they 
pleased, and at what prices they pleased. Parliament was lending 
itself to this pernicious policy, and until they adopted a different 
policy, not only Birkenhead, but the rest of the estate, was likely to 
suffer seriously. It was agreed to transfer a sum of £31,827 from the 
warehouse accounts to the general account, namely : — Albert, 
£15,610; Stanley, £7,419; Wapping, £5,796; Birkenhead, £2,187; 
Tobacco, £815. 

Bills for the amalgamation of the Leeds, Bradford, and Halifax 
Junction and West Yorkshire Railways with the Great Northern 
Company have passed the House of Lords. 

A general meeting of Marshall, Sons, and Co. (limited), Britannia 
Ironworks, was held in the Town Hall, Ganisborough, yesterday 
week, when a dividend of 10 per cent. per annum for the half-year 
ending April 30th was declared, together with a bonus of 10s. per 
share on the original shares, and 1s, per share on the new. the 
directors have also formed a reserve fund of £1,500, and carry a sum 
of upwards of £800 to the next year's account. 

Business at Sheffield continues much quieter than last year, 
though there has been no change for the worse during the last few 
weeks. The exports of steel have fallen from £94,110 in May, 1864, 
to £61,458 this year ; and that branch, though improving slightly, 
still continues very dull. The exports of cutlery show a falling off 
of nearly £2,000, the American demand having reached last year’s 
limit. The exports of tools show a corresponding falling off, not- 
withstanding a considerable improvement in the business with 
France. A large decrease of the Russian orders fully accounts for 
this. The exports of silver plate, Britannia metal, and other such 
goods have decreased from £341,234 to £287,046. The American 
demand for cutlery and tools is more active. There is no change in 
other markets, business being on the whole rather languid. The 

ds Chamber of Commerce, reporting upon the iron, machine, and 
engineer tool trades of that town and district, says:— The demand 
for all descriptions of iron has been quieter, though a fair business is 
still being done in the commoner sorts. ‘The machine makers are 
very fairly employed. The engineer tool trade is good. The 
locomotive and railway plant makers continue busy. The inquiry 
for cut nai!s is not so good.” The South Yorkshire coal trade is 
represented to be in a somewhat better state than it was a week or 
two since, the inquiry being rather more for the better class of 
Barnsley house coal for country markets. The metropolitan demand 
is about the same as this day se’ennight. Steam coal for Hull 
and Grimsby is also more inquired for, and the tonnage for nut coal 
is quite as large as at any period during the month. In coke con- 
siderably more business is done, and stocks are nearly exhausted, 
the production being curtailed. 

From the north-eastern district we learn that business in the Cleve- 
land district has been of a satisfactorily brisk character. This state 
of things is an to increased “home” demands. It may be said 
that prices are slightly on the rise, and there is every reasonable 
prospect of an advance in rates prevailing for some time to come. 
Of ninety-one furnaces now existing in the district, seventy-four are 
in blast and seventeen out of blast, while there are twenty-five build- 
ing. The contracts for the Hexham and Allendale Railway are to 
be let immediately, and the work proceeded with at once. This line 
will open out an interesting portion of country, and is likely to be of 
great service to the inhabitants of Allendale and Hexham. A fine 
screw steamer, named the West Indian, and built for the West 
India and Pacific Steam Company, has been launched from the yard 
of Messrs. Pile, Spence, and Co. (Limited). Messrs. C. Mitchell 
and Co, have launched from their yard at Low Walker, a fine sea- 
going paddle steamer, length, 226ft. ; breadth, 28ft. ; depth, 14ft. 6in. 
This ship has been built for the Russian Steam Navigation and 





Trading Company for their traffic on the Black Sea, and has accom- 








modation for forty first and twenty-four second-class, besides 
The machinery, made 


being fitted for third-class passengers. 


by Messrs. R. Stephenson and Co., is of 185-horse power 
nominal. The vessel was named the Grand Duke Michael; she 
was built under the inspection of Captain Parland, the resident agent 
of the company, and Captain Kazy, LR.N., who will command the 
vessel. After an interval of a few minutes, a screw steamer was also 
launched—length, 210ft., breadth 28ft., depth 16ft. 6in.,—built ex- 
- for the coal trade. She will carry about 1,100 tons, including 
unkers. Her engines are of 90-horse power nominal, and were 
made by Messrs. R. and W. Hawthorn. ‘This vessel was christened 
the Charles Mitchell. Among the arrivals in the Victoria Docks is 
the new iron screw steamship El Rahmanieh, from Hartlepool. 
She was built by Messrs. Richardson, Duck, and Co., at Stockton- 
on-Tees, and fitted out for his Highness the Viceroy of Egypt, under 
the superintendence of the Peninsular and Oriental Company. Her 
extreme length is 284ft.; beam, 34ft.; depth to spar deck, 26ft.; 
tonnage, 0 M., 1,524; gross, N.m, 1,688. She has accommodation for 
forty first and thirty second-rlass passengers. Her engines are 
dircct-acting surface-condensing, of 300-horse power, built by Messrs. 
J. Richardson and Sons, of Hartlepool. During her run from 
Hartlepool to Gravesend with a boiler pressure of 251b., and an 
indicated power of 1,200-horses, she maintained an average speed 
of 114 knots, the engines never having been slowed during the whole 
distance. Her mean draught was 16ft., and displacement. 2,445 tons. 
An interesting report was presented last week to the annual meet- 
ing of the Cotton Supply Association at Manchester. The committee 
rejoiced in being able to report the establishment of a general con- 
viction that the interest of the cultivator as well as of the manu- 
facturer imperatively requires that inferior indigenous cotton should 
be superseded by the produce of New Orleans seed, and are glad to 
find that along the Mediterranean, in Syria, Asia Minor, Turkey, 
Greece, Italy, and elsewhere, the determination exists to use American 
seed more widely than ever. The committee are happy to record 
their grateful acknowledgments to Earl Russell for so readily afford- 
ing them, as in former years, the aid of the foreign office in the pro- 
secution of their work. In some cases her Majesty’s Consuls have 
readily consented to take charge of the seed and to superintend its 
distribution. Disappointed that so little has been done to render 
India a satisfactory and permanent source of cotton supply, the com- 
mittee have renewed their appeals to the Indian Council on this sub- 
ject, recapitulating the measures previously recommended, showing 
by numerous samples that an improved quality can, with proper care 
and effort, be grown, and urging that immediate steps be taken to 
preserve the magnificent cotton trade of that country. The com- 
mittee also had an interview with the Right Hon. W. N. Massey, 
the new Finance Minister of India, prior to his departure, to whom 
they represented the importance of using such means as might be in 
his power to promote the desired improvement in Indian cotton. It 
would be suicidal, after the experience of the past four years, to relax 
efforts to procure from every quarter the largest possible supplies of 
cotton, and of as good a quality as can be obtained. The corre- 
spondence of the committee with all cotton-growing countries, com- 
prising during the past year nearly 1,700 letters, shows that the 
exertions which have already been made must still be sustained 
and encouraged by the counsel and assistance of the Associa- 
tion, if their expectations and hopes are to be fully realised. 
The committee have, during the past year, received about 
200 samples of cotton, showing the progress which has been 
made, and most of which have been grown from seed supplied by 
the Association. 








THE METAL MARKET. 

Rats conti in lient d d, at £7 63. to £7 10s. per ton. 
CorrerR.—Dull of sale. Burra Burra £91, and Tough Cake £86 per ton. 
Tin.—A strong market. Banca £95, and Fine Straits £93 per ton. 

Tin PLates.—A large business doing. Coke 22s, 6d., and Charcoal 
26s. 6d. per box. 

Leap.—A dull market. English £19, and Spanish £18 per ton. 

SPELTER.—A few sales have been reported. The quotation is £22 per ton. 


Moats and Co. 
Old Broad-street, London, E.C., July 5tu, 1865. 











PRICES CURRENT OF TIMBER. 
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Tue Tavureau.—The Paris correspondent of the Times thus de- 
scribes the French ram lately launched at Toulon:—The Taureau 
presents a formidable appearance, due more to its form than to its 
size. The impression produced is that of an impregnable fortress ; it 
is neither pretty nor light, and its beauty consists in its formidable 
appearance. ‘The construction was commenced in 1863, and it was 
Admiral Bouet-Willaumez, at that time maritime prefect of Toulon, 
who, by permission of the Minister of Marine, prepared the plan of an 
iron-plated steam ram, for the defence of the seaports. Its utility 
was incontestable, and it became more so after the attacks on 
Charleston and Fort Fisher. The Taureau draws so little water that 
she may be concealed close to the shore while waiting for an enemy 
to enter the harbour, or she may take a position in shallow water 
where it will be impossible to follow her. Her prow terminates in a 
point, and this point is armed with a kind of massive bronze cone, 
which serves as her spur. It is with this spur that this heavy ram, 
driven at a speed of twelve to fourteen knots an hour by machinery 
of 500-horse power, can strike and split a ship. ‘The Taureau is, 
moreover, supplied with two screws, which enable her to turn in a 
very small space and with the greatest facility. She can, conse- 
quently, in a moment present her front to an enemy, whatever her 
position. Let it be supposed that an iron-plated frigate has forced 
the entrance to the port of Toulon, and is attacked by the ram. The 
latter can turn in a small space at a speed of twelve knots an hour, 
while the frigate, moving at that speed, mst describe a circle of 600 
yards in diameter. Under these disadva.tageous circumstances it 
will be difficult for the frigate to avoid the shock of the ram. The 
latter can further avail herself of one large gun which she carries. 
Her facility of evolution will enable her to place herself in any posi- 
tion. She may, for example, attack the frigate by approaching her 
stern, and thus avoid her broadside. This large gun, the only one the 
Taureau carries, weighs 20 tons. Theram is intended not only to do 
battle in the harbour, and defend its entrance, but likewise to pursue 
a ship when she has been driven out of it. Her powerful artillery 
will enable her to attack an enemy on her arrival, and pursue her in 
her flight at such a distance that it will be impossible for the frigate 
to return her fire. In a word, the new ram, with her formidable 
spur and her heavy gun, is a terrible instrument of war, and no less 
efficient for defence. The Taureau has but one deck, which is plated 
with iron from one end to the other. The sides of the hull are like- 
wise plated with iron the full length, from 3ft. under the water line 
to the deck. The deck and the sides form, as it were, an iron box, 
safe from any shot that may be fired at it. It is in this iron box that 
the machinery is placed, and the entire crew during an action, ex- 
cept those in the tower. The deck of the Taureau is covered over its 
entire length with a cylindrical ball-proof dome. The surface of the 
dome is so inclined that it is impossible to walk on it; it will, conse- 





quently, be impos* le to capture it by boarding. 
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LITERATURE. 
Transactions of the Society of Engineers for 1864. London: 
Spon, 1865. 


WELL digested, neatly written, carefully ae profes- | 


sional papers an exceptional value following natu- 
rally on the conditions under which they are produced. This 


value depends on something wholly distinct from the charm | phi 
due to elegant composition or fluent style; it must be sought thing 





graver, and publisher—characteristics, be it observed, which 
may have very little to do with the intrinsic value of the 
contents of a book regarded as an exponentof the scientific 
opinions of a body daily acquiring increased influence and 
importance. The transactions of the Institute of Civil 
Engineers suffer considerably by the way in which they 


|are presented to the public. A series of detached pam- 


phlets, issued at very irregular intervals, form any- 
rather than a_ satisfactory exposition of the 


for, not in the words of the authors, but in something | professional opinions of the most powerful engineerin 
beneath them—in the information which they convey far | society in existence within our shores. The path mappe 


more than in the manner of conveyance.; This fact, in 
itself, suffices to render the transactions of learned societies, 
as it is the fashion to term them, a peculiar literature, the 
main features of which are nearly altogether of modern 
growth. As a rule scientific papers are not produced for 
pecuniary gain. If any spring of self-interest actuates 
their authors, it is that which is universally recognised as 
a legitimate attribute of a praiseworthy ambition. The de- 
sire fora certain species of fame—the acquisition of a little 
credit as the originator of novel ideas, or as the expositor 
of ideas which, although not new, may still be grouped, 
combined, and extended with advantage—is about the 
highest reward to be looked for. Speaking in general 
terms, engineering literature of this kind is uniformly good 
—in some instances superlatively excellent. ‘There are, of 
couse, many exceptions to this rule, but existing conditions 
are highly vousble to the development of at least com- 
parative excellence. The author writes with the certainty 
that every statement made—every novel, or guasi novel, idea 
broached—will be severely criticised by men able and willing 
to leave the evil and choose the good, almost before the last 
echoes of the speaker’s words have faded into silence. Such 
a conviction should suffice to render men more careful and 
exact than they would be if well aware that criticism was a 
thing to be read about, not to be felt in a bitter present 
reality. Two results follow’on this fact—one is that pro- 
fessional disquisitions do not often coritain rash statements 
or wild enunciations of crude theories; another is that 
soundness: too frequently degenerates into a tameness or 
plagiarism which would be better absent ; such blemishes, 
although they mar, seldom destroy, and we have met 
with more than one paper which, containing nothing 
strictly novel in matter, and couched in language hardly 
removed from the level of mediocrity, still well rewarded 
us for the trouble of careful perusal. The value, indeed, of 
professional writings such as we are speaking of cannot 
well be measured 4 conventional standards; as a ruie 
they are the result not only of much thought, but of a 
special mode of thinking. The writers commonly select 
subjects with the most minute details of which they are per- 
fectly familiar, and addressing, not the general public, but 
a body of men perfectly competent to comprehend the most 
abstruse technicalities, and to estimate at its true value a 
course of reasoning based upon principles with which their 
ordinary pursuits render them perfectly familiar—are 
enabled to speak easily, and are certainly not compelled to 
cast about for “popular” phraseology in the which to make 
their meaning clear. To an educated audience generalities 
sound out of place. The thing called for is minute special 
detailed information, and—we say it advisedly—just this 
information is supplied as a rule; and thus it is that 
volumes of transactions such as this under consideration, 
contain information of a kind not to be found in other 
books—particular information, often recondite, commonly 
technical and exceptianal, and therefore possessing an ex- 
ceptional value. 

Nor are the merits of such a volume to be estimated on 
those of the papers alone which it contains, We are sup- 
plied with the sentiments of the audience to whom each 
paper was originally addressed, in addition to those of the 
authors, in the shape of the discussions which followed. 
Discussions as delivered possess a very variable value, de- 
pending in a great measure on the individual tempera- 
ment of the speakers. A nervous man seldom appears to 
advantage before a large audience ; however valuable his 
attainments may be, they are usually obscured by a feeling 
not exactly of fear—a feeling not easily defined, yet never- 
theless potent in taking words out of the mouth, and ren- 
dering sentiments clear enough in reality, hopelessly ob- 
scure. A very able thinker may yet be a very poor speaker ; 
and it is not to be denied that an inoredible amount of 
rubbish is talked at scientific meetings. This blemish, how- 
ever, does not commonly extend to the printed transactions. 
A judicious and well-trained reporter will coolly grasp the 
meaning of a speaker, leaving his words very much totake 
care of themselves. The world at large little knows how 
deeply indebted members of Parliament are to the re- 
porters of ghe daily press. The contents of a reporter's 
notes of a discussion usually manifest a vast superiority 
over the delivered speech ; and this improvement, great as 
it is, may be still further developed, provided the speakers 
are afforded a chance of correcting their proofs before the 
are fairly bound up into a volume. An opportunity is 
thereby afforded for verifying calculations, adducing new 
facts in support of a theory or a statement, and of im- 
parting a general finish and unity originally lacking. 
After all, however, discussions are not quite what they 
should be, and their principal value must be found in state- 
ments of facts, not in the opinions expressed, 


The volume before us presents no remarkable departure 
from the general rule ; on the contrary, nearly all the prin- 
ciples which we have laid down as the distinguishin 
features of scientific transactions are fairly enough embodi 
within its pages. The papers are more or less elaborate 
and able, and the discussions which follow are very much 
like other discussions resulting from similar causes. © Before 
proceeding further, however, it is as well to remark that in 
the publication of its transactions, the Society of Engi- 
neers has struck out a course for itself which, we think, 
might be followed with advantage by kindred bodies. The 
volume contains all the papers read during two sessions, 
apparently carefully edited, and certainly profusely illus- 
teated by very excellent lithographs. ‘No other society 
in England has, we think, produced a volume so creditable 
in general get up, so complete in its unity, or so perfect in all 
the characteristics for which it is indebted to printer, en- 





out in Great George-street has been followed only too 
closely by other engineering bodies; such as the Instituteof 
Mechanical Engineers, and that of Engineers in Scotland, 
for example, and we cannot help thinking that the junior 
society has set an example in the matter of transactions 
during the last two years which is well worthy of imita- 
tion. ‘The Society of Engineers, although first established 
only ten years since, —- numbers in its ranks nearly 
four hundred members, including many men who have ac- 
quired considerable distinction in their profession. The con- 
ditions of admission are apparently such, indeed, that only 
those who have already discharged the duties of an engi- 
neer with honour to themselves can be elected as members ; 
and, judging from the progress already made, we have 
good grounds for believing that, ere many years have 
elapsed, the society will probably rank as one of the most 
important of the kind in the kingdom. In arriving at this 
conclusion we are principally guided by the character of the 
papers read during the sessions, by the names to be found in 
the list of members, by the conditions of admission, and by 
the numerical progress of the body—matters, however, on 
which it is quite unnecessary that we should dwell. The 
Society of Engineers does not hide its light under a bushel, 
and we have no desire to invest it with any of that im- 
portance which it is the fashion to presume follows on 
favourable newspaper criticism. 

The volume opens with a good paper on fuel, by 
Mr. P. F. Narsey, in the composition of which it is evident 
that some time has been spent. Without presenting 
anything strictly original, it still gives a great deal of in- 
formation useful for reference, in a convenient form, and as 


the facts have evidently been gathered from reliable sources, | 


their general trustworthiness may be taken for granted. 
Peat fuel, apparently, enjoys considerable favour in Mr. 
Nursey’s eyes, and he has considered its merits and mode of 
preparation at some length. Enough, however, might be 
said on this subject alone to occupy twenty times the space 
available. Peat, no doubt, possesses a special value in its com- 
parative freedom from a and phosphorus. There are 
no peculiar difficulties standing in the way of its conversion 
into compressed blocks, and could it only be produced at 
a price which would pay, its manufacture would quickly 
become a national enterprise. In ——— of the pecuniary 
aspect of the question, Mr. Nurse omitted to state that 
the principal source of expense lies in the carriage of the 
material to the works. These, if constructed on anything 
like an extensive scale, quickly exhaust a very exten- 
sive tract of bog, and the expense of laying down 
tramroads and of haulage perpetually increases from 
first to last until it becomes intolerable. If the com- 
cea of peat is ever to become a successful specu- 
ation it must be as a consequence of the use of portable 


machinery which can be brought to the material—in | 


other words, moved from month to month to a new locality 
as the stratum of peat becomes exhausted. With a 
certain ‘accidental appropriateness this paper is followed 
by one on the manufacture of coal gas, from the pen of Mr. 
A. F. Wilson, engineer to the Para Gas Com 


certainly the best illustrated. Once more we have to urge 
the want of novelty. The writer has contented himself 
with describing, leaving the task of suggestion almost 
altogether to others. ‘ But the deficiencies of the paper are 
in a great measure compensated for by the discussion, 
which, representing a surprising diversity of opinion on 
almost every subject connected with the manufacture of 
gas, nearly exhausts every argument which can be adduced 
for and against recent improvements in gas engineering. 

A paper on the Cornish pumping engine, forming the 
third contained in the volume, is less satisfactory. The 
writer, Mr. A, Fraser, has taken as a stand point the pro- 
position that the Cornish pumping engine is the most 
economical form of steam machinery by which water in 
large quantities can be raised ; but he has failed to adduce 
any proofs of the statement, if we except the results of 
a comparatively few experiments, none of which have been 
conducted under the conditions necessary to render com- 
parison strictly admissible. Mr. Fraser’s experience 
appears to have been gathered chiefly in London, and the 
manifest bias for his favourite machine with which he has 
written certainly does not improve his paper. As to any- 
thing like purely scientific treatment of the questions in- 
volved, there is little or none. The author states, in tolerably 
plain terms, that in certain instances, which he cites, the 
consumption of fuel with the Cornish engine has been so 
much, and with particular crank engines that it has been 
greater. But he does not proceed to assign any satis- 
factory reason for the fact, or explanation of the causes 
conducing to such a result. He has evidently yet to learn 
that an important issue like this cannot be set at rest by the 
results of a small number of isolated experiments, con- 
ducted, too, for all that we can see to the contrary, by men 
who had already made up their minds as to the conclusion 
to be arrived at. We do not dispute that the Cornish en- 
gine is eminently economic, but it does not, therefore, 
follow that rotative engines cannot be constructed to fulfil 
the same p' » which shall give equally good resulte. 
The marine engines of more than one firm have given a 
panied 92 with 131]b. of coal per hour—a duty rears | 
exceeded, if it has ever been really equalled, by the Cornis 
engine in its palmiest days. re is no philosophical 
reason that a crank should be inimical to economy ; and it 
is certain that the peculiarities which distinguish the 
Cornish engine, render it so exceedingly expensive that any 
saving due to its mode of action is too often swallowed up 
in depreciation and interest. The discussion which follows 


» with but | 
one or two exceptions the most elaborate in the book— P° 


forms an admirable example of how much may be said on 
both sides of a question, while the really important points 
are left aside. Paper and discussion one advan- 
tage, however: they are thoroughly practical, and those 
who care not for things speculative will be rewarded for the 
perusal we have no doubt. The subject is too important 
to discuss here ; we shall return to it at another time, pos- 
sibly, when we shall take care not to overlook Mr. Fraser’s 
views. 

We have next a paper on Elastic Railways by Mr. V. 
Pendred. The title is, we think, rather anomalous, and so 
apparently thought the author, for in almost the first 
—- he hastens to explain that by an elastic wheel 

e alludes to wheels with elastically seated tires, such as 
those invented by Mr. W. B. Adams, G. Griggs, and others. 
The paper is rather historical than critical, and asit goes back 
to the first elastic wheel, patented by Neville the inventor 
of the tubular boiler, in 1827, it apparently forms a com- 
plete record of all that has been done in this direction, 
which may prove useful to future patentees. The author’s 
——— of the causes which lead to the battering out of 
rail heads under the tread of a passing train is novel, we 
think, and sufficiently interesting. 

Mr. Parkes’ paper on the road bridges of the Charing 
Cross Railway sole exactly like a specification, and, with 
the accompanying illustrations, possesses just the same 
value. Some exception having been taken during the first 
discussion on this paper to the fact that all mention of the 
river bridge had been omitted; Mr. Parkes supplied the 
want by a brief description, constructed on the same 
principles and written in the same style as the original 
paper; this off-shoot, as we may term it, sufficing to open 
the adjourned discussion. ‘Taken as a whole, Mr. Parkes’ 
contribution although anything rather than attractive read- 
ing cannot fail to prove very valuable for future reference ; 
and being so we specially commend it to students in bridge 
work who are possessed of sufficient taste to avail them- 
selves of the useful without necessarily copying the hideous. 

A neatly written, readable, interesting paper on the Erith 
explosion, by Mr. Moore, and one on water supply, bring the 
volume to aconclusion. Of the last paper, by Mr. Latham, 
it must suffice us to say that it is by far the best in the 
| volume; able, elaborate to a degree, and eminently prac- 

tical, it forms almost a text book on the subject. Its 
| practical defect lies in its excessive length, a defect which 
might, we think, have been in a great degree avoided by 
the adoption of a more condensed style. As it stands, how- 
ever, although we may dissent from Mr. Latham on certain 
points, we have no reason to regard this paper as being 
other than a very excellent conclusion to a very satisfactory 
volume, reflecting a great deal of credit both on the authors 
and the society of which they are members. 





Szwace.—The prospectus of a company for the utilisation of the 
London ate is expected to be introduced in a day or two by the 
International Financial Company. 

| Tse Persian Guir Caste.—The news arrived fn London last 

| Saturday, July 8th, that the Persian Gulf cable was broken between 
Sanaken and Gwadur. The route for messages to India is now via 

Alexandria to Suez, and thence by the Red Sea steamers. 

AtLanTiC TELEGRAPH Comrany.—A statement has been issued by 
the directors of this company in anticipation of the opening of the 
cable to the public, and explanatory also of the provisional tariff 
and traffic arrangements. In this document the directors state their 
expectation that the cable will be open for public business before 
the end of the present month. They also state that, in arranging 
the charge for messages, it will be y to p d experi- 
mentally, their desire being to discover the lowest —_ at which 
the cable can be kept fully and usefully a until, by means 
of additional cables and appliances, it may rendered possible so 
to increase the rate of transmission as thereby gradually to 
pularise the tariff. A series of regulations and tariff of charges 
| are published, giving the “ provisional charges” for the transmis- 
sion of messages. From any telegraph station in Great Britain or 
Ireland to any telegraph station in America, 20 words or less, in all 
not exceeding 100 letters, the charge will be £20. From any 
telegraph station in Europe to any —p- g station in America, 
with the same conditions, the charge will be £21. From any 
station in Africa, Asia, and India to any station in America, 20 words, 
the charge will be £25. Messages in code or cypher will be charged 
double. 

Overtann TeLecrara TO Amenica.—lt is intended forthwith, by 
the Russian Government, to unite Russia in Europe with America, 
by means of a telegraphic wire, traversing the whole length of 
Siberia, and crossing Behring’s Straits. This enterprise has long 
been mooted, but the Russian Government has only just agreed with 
Mr. Sibley, chairman of the Western Union Telegraph Company of 
America, on what terms it will construct a line across Siberia, to 
assist in uniting the two continents. There already exists a line of 
telegraph from Kazan through Irkoutsk to Verkhnéoudivsk, with a 
branch from this place to Kiakhta. At the same time a line, which 
was commenced in 1861 by the Minister of Marine, between 
Nicolaiewsk and Khabarovska, to unite the mouths of the Amoor 
with Russia in Europe, has been finished, so that nothing now re- 
mains to be done but to continue this line to Verkhneondinsk. 
Up to this time the Russian Government has delined all propositions 
to assist in extending a line of telegraph through its dominions to 
America, on the plea that none of the propositions received gave an 
adequate guarantee of the success of the enterprise. Being now, 
however, satisfied with the guarantees offered by Mr. Sibley, the 
Russian Government has entered into a covenant with him, in 
which the former engages to unite the mouths of the Amoor by 
telegraph with the European lines. The new company to continue 
this line to Behring’s Straits, which will be crossed by a cable; 
thence the wire or wires will pass through the Russian ions 
in America and British’ Columbia, to San Francisco, where it will 
reach the great American telegraph system. ‘The company formed 
to carry out this undertaking consists, for the most part, of the share- 
holders and directors of the Western Union Telegraph Company. Its 
capital is fixed at ten million dollars, of which amount American 
capitalists have already subscribed 8,434,600 dollars. It has been 
covenanted also that the nee line shall be completed within 
five years from the date of the signature of the agreement ; that the 
telegraph company shall have the control of the whole line when it 
shall be established for thirty-three years, dating from the 4 
of the line to the public. The company, on the other incur 
the expense of building all the stations, and the landing places for 
the cable, but shall not receive in perpetuity the land over which 
the line passes. The Russian Government also reserves the right 
of occupying, in case of necessily, any of the stations, houses, or 
posts, of the company on Russian territory. The company has not 
the right to cede without the concurrence of the Russian Govern- 
ment, any of its rights and engagements within the confines of 
Rassia, to any other persons or companies, nor can it enter into 
telegraphic treaties with other persous or companies for the trans- 
mission of news or ordinary despatches for newspapers, without 
similar consent. The point of union of the telegraphs of the Govern- 
ment and the company is to be at the mouth of the Amoor, in the 
Government station already there established. 
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RAILWAY INTER-COMMUNICATION. 
REPORT OF CAPTAIN TYLER, R.E. 
(Concluded from page 3.) 

On the side of the works, again, there should, allowing 2ft. 4in. 
from the outside of the carriages to the nearest standing works, be 
4ft. 4in. for acarriage 9[t.; 3ft. 10in, fora carriage 8ft.; and 3ft. Gin. 
for a carriage 7ft. 4in. in width ; spaces which are not to be obtained 
on parts of many lines. Communication by the footboards, there- 
fore, with safety to the servants of the companies, would be im- 
practicable without much alteration and restriction for the future as 
to the width of the carriages, and without greater alterations of the 
works than can be contemplated in practice. And the only alterna- 
tive that remains on the lines of railway in question, which com- 
prehend the principal lines in the kingdom, is that which has 
already been referred to, of stopping the trains at the nearest place 
of safety on an alarm being given by a passenger for a cause not 
apparent to the servants of the company. 

The French commissioners, previously ‘referred to, who were 
specially appointed on the 23rd February, 1861, after the murder 
of M. Poinsot, in December, 1860, on the *“* Chemin-de-fer de l'Est,” 
to report upon the “Securité des voyageurs dans les trains en 
marche,” state :— 

“Tan de nous est alléen Belgique Ctudier spécialement le contréle de 
route. Les ingénieurs Belges estiment que ce contréle occasionne 
moyennement par an un accident mortel; ce resultat statistique, tel re- 
grettable qu’il soit, est pourtant un bien faible chiffre, si on considére que 
les coutréleurs passent en quelque sorte tout le temps du voyage sur le 
marche-pied.” 

The number of (English) miles open for traffic in Belgium in 
1860 was 1,288; and the number of miles now open in this country 
is 12,799. Supposing a proportionate number to be killed in this 
country we should sacrifice ten lives annually, after having gone to 
enormou~ expense in alterations of works and rolling stock, besides 
wounding a much greater number of servants of companies, in 
attempting to carry out this system of communication. Such a 
result would hardly be satisfactory. 

The commissioners proceed to state :— 

“ Le contréle de route, il faut le reconnaitre, sera, quoi qu’on fasse, 
tovjours accompagné d’un certain péril. Le prescrire d’une maniére absolue 
sur toutes les Lgnes et en tous les points, ce serait pour l’administration 
assumer la responsabilité de graves accidents et jouer un réle facheux auprés 
des agents des Compagnies. Indépendamment de cette considération, nous 
avons vu que, dans un grand nombre d’ouvrages, il faudrait larger l’accote- 
ment en rétrécissant l’entrevoie, mais que ce rétrécissement ne pouvait 
dépasser certaines limites. Nous avons Gnuméré ces ouvrages (3°dossier). 
Toutefois, notre Gnumération peut n’étre pas compiéte; certaines 
circonstances particuligres ont pu méme échapp aux ing es de 
controle, Ul est done bien évident qu’A cet égard les compagnies doivent 
dans le principe, rester juges des modilications possibles a l’entrevoie.” 

They considered that a man “circulant avec précaution sur le 
marchepied pourra passer partout oii passe une portiére ouverte,” or 
in a space of 2ft. The carriages in France vary in width from 
8ft. 8in. to 8ft. Gin. ; the intermediate space between the rails from 
6ft. Gin. to 5ft. 10in.; and the distance between the rails and the 
works from something less in many cases to 4ft. 2}in., in the 
majority of cases. The commissioners came to the following con- 
clusions :— 

**1. Le contréle de route est partout impossible du c6té de l’entrevoie. 

«9, Le contréle de route n’est possible sur l’'accotement qu’ avec une 
distance de 1 m. 30 (4ft. 3in.) entre V’axe du rail extérieur et les parois 
douvrages et objets de toute nature placés sur le flanc de lavoie. Cette 
distance de 1 m. 30 peut d’ailleurs n’étre considérée qu’ j 1m, 20 au dessus 
du rail (hauteur a l’aréte inférieure, d’une portitre ouvert) ; mais elle doit 
en revanche régner encore A 2m. 70 (hauteur de l’aréte supérieure de la dite 
portiére) au dessus de ce méme rail.” 

But they recommend that— 

“‘Les compagnies devrait organiser sur toutes les voitures composant les 
trains du voyageurs un systéme de marchepieds et de mains courantes 
horizontales, qui permette, soit aux agents m@mes du train, soit 4 des con- 
tréleurs spéciaux, de parcourir toute la longeur du convoi du cété des 
accotements du chemin. Les mains courantes pourront, étre inter- 
rompus devant les portiéres ; mais elles déborderont, ainsi que le marche- 
pieds les deux extrémités de la voiture a 25 centimdtres au moins de 
largeur.” 

7. Glass between Compartments.—This system has already been 
adopted experimentally on several lines in this country. It would 
be a partial remedy for the evils complained of, as regards outrage, 
but no protection against accident. It would naturally be least 
agreeable to passengers on long journeys where protection is most 
called for; and it would afford no means in the general way of 
attracting the attention of the servants of the company. Any 
curtains provided for covering the glass would tend to prevent the 
glass being useful in case of necessity. 

The French commissioners, however, before referred to, reported 
as follows :— 

“ La glace dormante placGe A la partie supérieure des cloisons offre, sur 
une moindre Gchelle, quelques uns des tages de la ication 
entre compartiments, Elle peut dans certains cas, étre d’un utile secours 
aux voyageurs, inspirer une crainte salutaire aux mal intentionnés et 
constituer, en tout cas, un Gpouvantail matérial ou moral. Elle ne porte 
aucune atteinte ni dla 1ité, nid l'indépend des voyageurs, qui 
seront toujours A méme d’en masquer l’ouverture, s’ils le jugent i propos. 
Elle peut d’ailleurs, tre faite avec une tres faible dépense. Elle ne laisse 
en outre passer, ni les paroles des voyageurs, ni les courants d’air, ni la 
fumée de tabac,” 

* En conséquence, nous pensons que, par l'application de l'article 12 de 
Vordonnance du 15 Novembre 1846, on peut donner la securité publique, 
une satisfaction aussi peu dispendieuse, et inviter les compagnies A installer 
immédiatement, dans toutes les cloisons, une ou deux glaces dormantes, 
ayant un minimum 0m. 10 de haut, sur 0m. 25de large, placées immédiate- 
ment au dessous des filets 1 menus baggages et pouvant @tre recouvertes 
de chaque cété par un pidce d’etoff mobile.” 

8. Cords through the trains ¢ ted with or bells on the 
engine or tenders.—T his system has already been referred to at length 
as being in extensive use both here and elsewhere, and as having 
been found to fail in very long trains in its simple form, though such 
failures might no doubt be avoided by more perfect arrangements, 

It is hardly fitted for further complication, o< ted with interior 
and exterior signals for the different compartments of each carriage, 
though some ingenious methods of accomplishing this object have 
been proposed. 

9. A travelling porter or look-out man has also been referred to 
as useless in fogs, or in darkness, without extra illumiration, and 
it may be added that the expense of an extra servant with every 
train, to do little or nothing else but keep a look out of »artial or 
questionable utility, would be very considerable. 

10. Electric (voitaic) apparatus would appear upon the whole to 
be the best adapted for insuring perfect intercommunication at all 
times between all parts of a train, though they have the disadvan- 
tage of being worked by batteries which require to be examined, 
say once a month, and renewed, say every six months, 

The French commission of 1861 report on the subject as 
follows :-— 

“ Une communication électrique pourrait seule résoudre le probléme (voir 
No. 31, lettre du Sieur Fragneaux), Mais une iéflexion qui n’a pas été 
assez faite, et qui domine évidemment toute la question, c'est qu’avant de 
donner au voyageur le moyen d’appeler a lui les agents du train, il faut 
d’abord donner a ces agents le moyen de se rendre aupres du voyageur, 
var on ne peut raisonpablement admettre qu’on arréte le train au premier 
signal Guianant d’un compartiment. Il nous sembie donc tout a fait pré- 
mature de mettre les voyageursen relation avec les agents du convoi, tant 
qu’on n'aura pas resolu la question du controle de route.” 

I have already referred to a remark which was made in regard to 
such apparatus by the Clearing-house eommittee of 1853, and I 
append a list and brief description of the different patents which 
have been taken out at different times for the use of such apparatus. 

The most promising apparatus that i have yet seen is of this 
description, and has been fitted up on the London and South 
Western Railway, under the direct superintendence of Mr. Preece, 
the telegraph superintendent of that railway, a patent having been 
obtained for it by Messrs, Preece and Bedborough. Believing that 
it was likely to prove efficient, I have myself taken pains in suggest- 
ing modifications as to some of its parts; and I think that it merits 
in its present state a detailed notice, 
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The required communication is effected by a complete voltaic 
circuit throughout the train. A passenger, by breaking the glass face 
of a small box in any compartment of any carriage, causes a sema- 
phore arm to drop on each side of the carriage, and bells to ring in 
every guard’s van and on the engine (or tender) all at the same 
moment. A guard, by pressing a smal! button in any break van, 
rings the engine driver's bell, and the bells of any other guards there 
may be in the train. The engine driver can ring in like manner 
the bells of all the guards, and is thus provided with a signal to 
be used in addition to his steam whistle. The bells of the engine 
driver and guards are all rung on the fracture of any of the couplings | 
in the train. No lamps are provided for night signals, it ae | 

| 





thought sufficient that the guard should, after the train is stopped in | 
obedience to the signal of the passenger, be guided by the semaphore 
arms only to the proper compartment. 

The instrument to be acted upon by the passenger is on the 
same —, as the child’s toy—the jack-in-the-box. As soon 
as either of the glasses which form its faces is broken (by a 
blow from a book, parasol, walking-stick, or other article in com- 
mon use), a small piston thus released is urged forward by a 
spiral spring ; catches are lifted from pins provided on the sema- 
phore arms at the sides of the carriage; these semaphore arms fall 
by the force of zravity from a nearly vertical to a horizontal posi- 
tion; and the earth connection being formed on both sides of the 
carriage, the voltaic circuit is completed in both directions. Each 
box has two glass faces, one projecting into each of the contiguous 
compartments in each carriage. It is as yet a question whether 
the spring in the box ought to be placed longitudinally, or trans- 
versely between the semaphore arms. 

The semaphore arms are constructed of iron, and are sufficiently 
heavy to fall with certainty by their own weight as soon as they 
are released in the manner above described. They rub in falling 
— three metal springs provided for the purpose on each side 
of them ; and they strike on a copper wire, so that four surfaces are 
presented which can hardly fail in combination to ensure voltaic 
contact. 

The couplings between the carriages have already been used suc- 





cessfully on the French railway, the “ Chemin-de-fer du Nord.” 
The coupling hook is of gun-metal, and is kept from contact with | 
a knob (of siwilar metal) above it, as long as the eye is upon it, | 
but, as soon as the carriages become detached, the eye is pulled off | 
the hook; the latter is forced up by the action of a self-contained 

spring against the knob; and the circuit being thus completed the | 
bells are rung throughout the train. | 

In order to ensure a more perfect connection, and to provide for | 
the carriages being used in either direction, two wires are placed | 
under, and two couplings are affixed at each end of, each carriage. | 

‘I'he bells in the guard’s vans and on the engine are trembling | 
bells, of the ordinary description, ringing incessantly as long as the | 
current is maintained ; except that they are prevented from ring- | 
ing when the circuit is incomplete, from the mere oscillation of 
the train, by an ingenious device. A stop-bar, which is, in fact, the 
armature of a second magnet, falls, and interposes between the 
striker and the gong whenever the circuit is broken, and is lifted 
out of the way when the current is re-established. 

This bell has also, I believe, been used in France. 

The only part of this apparatus which appears to be liable to fail 
in practice is the glass face of the jack-in-the-box. It is a ques- 
tion whether the enormous number or glasses that would be required 
could be so nicely adjusted as not on the one hand to be fractured 
too easily from the jolting,of the carriages, or on the other hand to 
require too great a blow from a passenger. It is not desirable that 
they should be liable to fracture by a slight accidental blow, or 
without serious intention, or real cause of alarm. And there is no 
reason why a small bammer or mallet should not be suspended near 
each box, with which a stout glass or porcelain face might be 
easily broken. But, indeed, the jack-in-the-box principle is by no 
means essential or necessary to the remainder of the apparatus, 
which may quite as easily be set in action by a button or handle of 
any description, either covered by glass, or so enclosed in glass as 
to be incapable of action without the fracture of the glass. 

The first cost of this system would be very considerable, though 
small when compared with the capital of the respective com- 

anies. 
, It is estimated that the fitting up of every engine and van would 
cost £8 5s.; of every carriage, £3 10s.; and of each carriage-truck, 
horse-box, &c., £2. 

Assuming that the fitting up of engines, carriages, vans, and all 
vehicles employed in passenger trains, could be efficiently completed 
at the rate of £8 for every mger carriage, then the total cost 
(based on the returns of rolling stock up to the end of 1863) would 
be on the following lines :— 


£ £ 
(1) London and North-Western ae against a total capital of 43,692,385 
42 


(2) Great Western .. .. «. 12,4 9 * 2,562,277 
(allowing £10 per carriage’ 

(3) North-Eastern .. .. 2 8,604 os ~ 35,043,308 

(4) Great Eastern .. .. «. 7,912 ” ” 24,159,058 

(5) London and South-Western 7,672 ” ” 13,846,127 

(6) Midland... .. o «. «+ 7,256 ” o 27,448,638 

(7) Great Northern .. .«. «. 5,240 ” 13,646,276 


Calculating at £10 per mile on an average for all lines in England, 
Scotland, and Ireland, the total cost of its adoption would be 
£127,990. 

The cost of maintenance would not be very great, though no 
doubt the necessity for keeping so many extra appliances in work- 
ing order would be a serious objection and disadvantage to the rail- 
way companies, and if the general condition of carriage lamps be 
taken as a test, the difficulties in such a case would appear to be 

reat. 
. A man would be required at each important junction and at each 
terminal station, to examine, test, attend to, and renew the apparatus 
as required ; and an inspector on long lines of railway over every 
three or four men. The expense of these men and of renewals 
would vary much on different lines, but may be roughly estimated 
at 10 per cent. on the first cost above given. 

It would thus be on the same lines— 


& £ 
London and N.-West. 1,646, against working expenditure for 1863, 2,413,410 


Great Western .. .. 1,249 - 9” 1,672,166 
North-Eastern... .. 864 ” - 1,330,198 
Midland .. .. .. 725 ps ” 1,017,198 
London and 8.-West, 767 ” ” 678,104 
Great Eastern .. .. 791 9 » 796,351 
Great Northern oe 6524 pa te 802,987 


There can, I think, be no doubt of the possibility by some such 
method as the above, as well as by other methods, of providing a 
means of intercommunication in trains in a more or less perfect 
manner according to the expense incurred; and it only remains to 
make one or two remarks in conclusion, upon the very important 
question, how far it may be desirable to place such a communication 
in the hands of the public. 

It is i ible to ider-this part of the subject without draw- 
ing a distinction between those long journeys in which it is more 
required, and that railway omnibus traffic in which it would be of 
minor utility. 

It seems preposterous on the one hand to deny to a passenger who 
is shut into a compartment for an unbroken journey of from one to 
two hours any opportunity of calling attention, and if necessary of 
stopping the train in the event of tire, of serious accident, of gross 
outrage, orot alarming illness. On the other hand, those passengers 
who cut the carriage linings, write with diamonds upon the carriage 
windows, and break the lamp glasses, and this more commonly on 
short journeys, cannot be expected altogether to abstain from inter- 
ference with any signals which may be provided for their protection. 
Unless the servants of the company were instructed to stop each train 
after an alarm had been given (upon seeing no exterior cause for it) 








under the protection of the first tixed signals that they reached, there 


Legislature for the punishment of those who cause the stop of 
trains without just cause, as well in the interest of the travelling 
public as in that of the railway companies. There would be a further 
difficulty, which cannot be overlooked,: in dealing with persons of 
either sex who might imagine or exaggerate dangers which either 
did not exist or did not render necessary the stoppage of the train. 

It would hardly be possible, politic, or proper, to inflict punishment 
upon such persons, acting from an honest feeling of real alarm; but 
a better remedy for, or preventive against, such an abuse of the 
system is probably to be found in the use of such an instrument in 
the carriages, whatever its form, as would be unlikely to be set in 
action unless in case of urgent necessity. Any uncovered handle, or 
tassel, or knob, placed within too easy reach, would be liable to be 
trifled with, and to be set in action by a child, or a nervous passenger, 


, almost or quite unintentionally ; whereas a glass not too slight, used 


as a screen or cover, or as in the method above described, would only 
be broken under the pressure of considerable alarm. The key of the 
door of each compartment has in some of the French railway 
carriages been placed within reach and protected in this manner. 

I have not desired, in preparing this report, so much to offer any 
direct expression of my own opinion as to what, if any, means of 
communication between passengers and guards should be provided, 
as to place the whole question fairly before their Lordships, its his- 
tory, its difficulties, the modes in which they may be met, the dangers 
to be encountered, the advantages to be obtained, by the different 
methods proposed; and I hope that some assistance may thus be 
rendered to the meeting of general managers at the Railway Clearing- 
house, as well as to those noblemen and gentlemen in the Houses of 
Parliament by whom the decision as to what will be most desirable 
on the part of the railway companies, and in the interest of the 
public, must ultimately be pronounced.—I have, &c. 

(Signed) H. W. Ty ver. 


The Secretary, Board of Trade. Captain, Royal Engineers. 








MOVABLE BRIDGES. 


Tue advancement of engineering science, and the complete 
revolution in the arts of offence and defence, have considerably 
modified the original idea of a movable bridge; the principle has 
been extended from the simple platform thrown across a ditch to 
the revolving bridge of wrought iron, carrying heavy trains over 
navigable creeks of considerable width. 

The drawbridge in its simplest form consists of a platform of 
wood, revolving on a horizontal axis, and capable of being lowered 
or raised by means of levers or chains, or both combined. The 
essentials of such a bridge are the lifting apparatus and the platform 
or staging to be lifted. Whatever the proposed arrangement of the 
several parts may be, the —— to be kept in view must be that 
of equilibrium between the platform and the apparatus for moving 
it. ‘This principle, if followed out, will ensure the bridge remaining 
in its proper position, either open or closed, and friction will then 
be the only force to be overcome in moving the structure. In 
designing drawbridges for military positions it is necessary to bear 
in mind that the lifting apparatus—and, indeed, the bridge itself— 
should be so placed as to be as much as possible out of the reach of 
an enemy’s fire, and also that the platform, when raised, should, if 
it must remain in view, protect the entrance as much as possible. 
To comply with the first essential several methods have been 
devised, principally by French and German military engineers, 
and much ingenuity has been displayed in arranging the 
counterpoise so that it will balance the platform in every possible 
position. MM. Belidor, Bergére, and Dobenheim, have all suggested 
different contrivances for the attainment of this end, but in each 
case the principle is the same: the platform is balanced by heavy 
rollers attached by chains or rods to the entrance end of the staging ; 
these rollers traverse a curved incline, in descending which 
they draw the platform up to a vertical position. It is obvious 
that, when the platform is nearly horizontal, it will require a 
greater force to move it ape a given angle than it would need 
to produce the same amount of motion in any position more nearly 
vertical. In other words, the force necessary to support one end 
of the platform when horizontal would be equal to half the weight 
of the platform; while the force requisite to keep it in a vertical 
position would be infinitely small; in no two positions of the 
platform, therefore, could the maintaining force be the same. To 
meet this difficulty it was determined to employ a counterpoise of 
a given weight, and to regulate its descent by causing it to traverse 
a curved incline. Without entering upon the method of describing 
@ curve such as would fulfil the necessary conditions, it will be 
enough to mention that the inclination decreases from above down- 
wards in such a manner that the weight, by its varying rate of 
descent, is exactly adjusted to the work it has to do. M. Derché 
proposed, as a means of equalising the weight and the power, a 
spiral wheel, to wind up a chain attached to the platform. This 
arrangement, if good for anything, is far inferior to that just 
described. Another plan, by M. Poncelet, is supposed to be a prac- 
tical one. The chain for lifting the platform is attached to it at the 
end that is most remote from the centre of motion. From this point 
it passes over a wheel situated above, and a little behind the hinge 
on which the platform turns; attached to the end of the lifting 
chain are two massive pieces of chain, which are made of cast iron, 
and sufficiently heavy to act as a counterpoise to the bridge. The 
lower ends of these pieces are attached to fixed points some dis- 
tance from the floor, so that when the chains are allowed to act upon 
the platform, they do so with a constantly diminishing weight. 
Drawbridges, in the literal sense of the word, are not suited to 
large spaces; they answer very well over ditches or moats round 
fortifications, but are not so well adapted to public traffic. Such 
bridges as those above described can be applied to spaces of 25ft. 
or 30ft. if made double—that is to say, with the edges of the plat- 
forms meeting in the centre of the waterway. It is, however, 
advisable to provide additional support by struts underneath, 
abutting against a set off in the masonry; and even with such a 
provision, bridges of this class are not very stable. 

Balancing bridges are, in their action, similar to drawbridges. 
They consist of platforms meeting over the stream, gnd extending 
back in the direction of the road, generally for the a distance as 
they reach over the water; each platform is supported on pivots, 
round which it moves in a vertical plane; and, when it is n 
to open the bridge for the passage of craft, the back part, or that 
next to the road, falls into a quadrant-shaped space left in the 
masonry for its reception. This description of bridge also requires 
to be strutted from below, and, although more expensive than the 
ordinary drawbridge, does not possess any equivalent advantage 
over it. 

The swing or swivel bridge is of all, perhaps, the most com- 
monly used, and is generally made of iron, although many of the 
older examples are of timber. It consists in its more usual form of 
an iron framing made to revolve on a vertical pivot; around the 
pivot there is a circular track, which is traversed by rollers attached 
to the panel-work of the bridge, and on which the bridge is wheeled 
round when it is necessary to open it. 

A great many examples of such bridges are to be found; they are 
well adapted for crossing navigable canals or rivers, and for the 
passage of dock entrances, &c. When the span exceeds 40ft.,it is 
advisable that the bridge should consist of two beams meeting in the 
centre of the stream, instead of one, but a double bridge of this 
description never can be so stable or trustworthy in principle as a 
single beam of the fullspan; it is much more likely to be strained 
beyond its powers of resistance by the passage z a heavy load, 
while the single beam resting firmly aud uniformly on both abut- 
ments is as strong as any girder of the same dimensions can be. 
Although the centre of gravity of the bridge must be in the pivot, 
it does not follow that the hind portion, or that next to the way, 
should be as long—measuring from the pivot—as the limb that pro- 


would be comparatively little use in providing a means of communi- | jects over the stream; it is absolutely necessary, however, that it 
cation to them from the passengers, as a protection against outrage; should be weighted until its movement about the pivot is equal to, 
and if the trains are to be so stopped whenever a passenger makes a | or a little greater than, the movement of the projecting portion 
signal it is necessary that some provision should be made by the | about the same point.— Building News. 
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RAILWAY BUSINESS OF THE PAST SESSION. 
WHEN it was determined a few weeks since that the sitting of Par- 
liament should cease on or about the 6th, it was feared by some of 
the gentlemen concerned in the private bills that the House has to 
deal with, that a number of such bills must of necessity be “ shunted,” 
and left to be scrutinised by the new Parliament. This fear has not 
been realised; the Lords’ and Commons’ committees have each been 
alike praiseworthy and assiduous in their devotion to business, and 
the whole of the private bills which have been petitioned for in 
the session have been dealt with by one or other, or both branches 
of the Legislature, as need required. Some have been withdrawn, 
others rejected, but the great majority of the schemes proposed have 
survived the ordeal of the committees, and have received the royal 
assent, very many of them on the 29th of June and the 5th and 6th 
of July. 

healing to the “ votes and proceedings” of yesterday, and the 
return therein contained, there appears to have been some 536 private 
bills petitioned for at the beginning of the session, Of these about 
346 were railway bills, the residue being gas, water, road, local im- 
provement, and other schemes. Of the railway bills 256 have re- 
ceived the royal assent, many of them being unimportant schemes, 
bat several of them of much importance from their extent, the 
capital involved in the execution of the works, and “ in an engineer- 
ing point of view,” as Mr. Hassard and Mr. Adair have been 
accustomed to say in their reports. 

We bave taken the last official return as to railway bills as about 
346, and we find on reverting to the Board of Trade report of Feb- 
ruary that the number of bills entered for the session was 409 re- 
lating to railways; of these 348 were intended to authorise new works 





asunder. By new companies :— 
No. of Bills. Length of Line, 

England o oe 162 ee oe ee »98 
Scotland ee 14 oe oe ee 392 
Ireland oe ee 15 ee ee ° 306 
191 2,678 

By existing companies :— 

dj No, of Bills, Miles, 
England eo ee 116 oe oe ee 1,262 
Scotland ee ee 30 ee ee ee 290 
Ireland oo on ll ve o ee 40 
157 1,592 


The total miles of new lines proposed to be asked for was accord- 
ingly 4,270, with 76 miles of deviation lines iu addition. 

Many small and unimportant schemes have passed the committees 
and the House, and some others of much importance have received 
severe scrutiny and due official endorsement. Among the latter we 
may name, as relating to the Metropolitan district, the East London 
Thames Tunnel line, of 8 miles 47 chains, which is to utilise the 
old Tunnel, and also—passed by the Commons on the same day— 
the Waterloo and Whiteball tunnel, to be worked on the pneumatic 
principle by Mr. Rammell’s patent. The Surrey and Sussex Junc- 
tion, one of the last bills passed in the session, of some 24 miles, 
also showed a good case on the map, and according to the evidence 
of Baron Bramwell and others. The London and South-Western 
have carried some important bills—all, we believe, that they asked 
for—the Kensington, the Kingston, &c., Junction, the Pirbright, 
Aldershot, and Farnham Junction, and the Torrington Extension. 
The London, Chatham, and Dover has also obtained the bills it 
petitioned for, lines one and two, and an arrangement with the Lon- 
don and South-Western. The London and North-Western have 
also obtained the bills they have applied for, namely, for certain 
additional powers (England) one bill, and Wales another. ‘The 
South-Eastern have had but little business during the session, but 
huve succeeded in what they have asked for. The proposed direct 
line from Greenwich to Woolwich will doubtless pass unopposed in 
the next session. Th» Great Western have also succeeded in their 
application for a single bill for additional powers, and we suppose 
we must congratulate them as the successful sponsors of one of the 
greatest schemes that has ever come before the House in the present 
session, “The South Wales and Great Western Direct,” which re- 
ceived the royal assent on the 5th. Mr. Fowler’s great bridge, the 
longest of any yet constructed, if we mistake not, is considered a 
practicable scheme, but the engineering world have some doubts 
about a similar scheme—Mr. Bouch’s great bridge across the Firth 
of Forth—which has also received legislative sanction. 

We should mention here that four schemes for crossing the Severn 
were proposed in the present session—one a tunnel lower down than 
Mr. Fowler’s bridge, and two higher up the river, one of which, the 
“ Severn Junction,” by Mr. Brunlees, engineer, has been passed. It 
may be regarded as a Midland scheme, and we have little doubt that 
when executed it will materially serve the interest of the Midland 
Company, in providing a passage for the mineral treasures of 
Wales to the territory south and more northward of the Midland 
Company. 

Among the rejected schemes this session that of the Lancashire and 
Yorkshire and Great Eastern Junction, of 118 miles, is perhaps the 
most prominent. That bill was rejected by the Commons in Parlia- 
ment assembled, to the dissatisfaction of many persons in the House 
and out of it. The decision seemed to be the result of a whipping 
up of interests on both sides, and the advantage in numbers was 
with the Great Northern. The Birkenhead and Liverpool Railway, 
another very important measure, fell through, but it is likely to be 
a in the next session. It is but little different from Mr. 

ammell’s project for crossing under the Thames. Among the with- 
drawn and rejected bills of the session are the Acton and Twicken- 
ham, the Amman, the Ashby-de-la-Zouch and Nuneaton, the Bed- 
ford, Northampton, and Leamington, Bristol and North Somerset, 
Burton and Nottingham, Cambrian, Carnarvon, Beddgelert, and 
Portmadoc, Crystal Palace New Railways, Devon and Somerset, 
Douglas and Dolphinton, Dover, Deal, and Sandwich, Ebbw Vale, 
Esk Valley, and divers others. 

The somewhat ambitious scheme of the Leeds, North Yorkshire, 
and Durham Railway, 124 miles 45 chaius, was opposed by the 
North-Eastern, and thrown out. Tke North of England Union 
Railway Bill, which asked for 88 miles, got 35, the Skipton, Wharf- 
dale and Leybourne Junction, which asked for 31 miles, got 10; the 
Aboyne and Breamar—which, by the way, it is supposed the Queen 
does not regard very favourably, from its interference, in some way, 
with a favourite road of the late Prince Consort—had only 12 miles 
granted of the 27 asked for. Numerous other petitioners had part 
of their prayers granted. 

The Caledonian and North British had a number of conflicting 
schemes, which were amicably arranged by compromise. So also 
were the Irish cases, and we can honestly congratulate the referees, 
the committees, and the House on their successful conduct of the 
business of the session.— Railway News. 








VENTILATION OF THE House or Lorps.—A select committee of the 
House of Lords have reported—That the ventilation of the House is 
capable of great improvement, and the committee trust that before 
the commencement of another session a better system of ventilation 
will have been adopted. The committee report also that great 
complaints are made of the want of ventilation in the committee 
rooms ; and they recommend that the system of ventilation adopted 
in the House ot Commons’ committee rooms Nos. 1 to 6 be applied 
to the committee rooms of the House of Lords. 

Froating WorksHors For THE TURKISH GOvERNMENT.—In the 
Toxteth Dock there are now lying three vessels which have 
attracted a good deal of attention, and, as all blockade-running 
craft are obsolete, some difficulty has been found in guessing the 
purpose of the vessels numbered respectively 187, 188, and 189. 
We learn, however, that they are intended for the Turkish govern- 
ment, and are to be fitted out as floating workshops or factories. 
They draw only two feet six inches water, and will, no doubt, be 
found very useful in shallow rivers or canals. ey will be 
supplied with lathes and other mechanical apparatus of the most 
improved description. Messrs, Jones, Quiggin, and Co., are the 
builders of these novel vessels, 





MANCHESTER BOILER ASSOCIATION, 
Tae last ordinary monthly meeting of this Association was held at 
the offices, 41, Corporation-street, Manchester, on Tuesday, July 4th, 


1865, when Mr. L. E. Fletcher, chief engineer, presented his report, | 


of which the following is an abstract :—‘ During the last month 
136 engines have been examined, and 273 boilers. Of the boiler 
examinations 160 have been external, 15 internal, and 98 thorough 
orentire. ‘The following defects and omissions have been found in 
the boilers examined:—Furnaces out of shape, 4; fractures, 3; 
blistered plates, 8; internal corrosion, 5; external corrosion, 19 ; 
internal grooving, 5; external grooving, 2; feed apparatus out of 
order, 7; water gauges ditto, 19; blow-out apparatus ditto, 6; 
| fusible plugs ditto, 5; safety valves ditto, 15; pressure gauges 
| ditto, 11; boilers without glass water gauges, 3; without blow-out 
| apparatus, 7; without feed back-pressure valves, 4. 
‘thorough’ examinations: During the past Whit week, when many 
of the works have been stopped, every endeavour has been made to 
examine internally and in the flues all the boilers of those members 
who made application. This has been done in every case with but 
two exceptions, and these have subsequently been arranged for. 
There are still, however, many of our members who might, with a 
little foresight, have their boilers ‘ entirely’ examined when at rest 
at these public holidays, such as Whitsuntide, Christmas, Easter, 
&c., and the Association will gladly make arrangements to meet the 
extra demand for inspections at these times. It is imperatively 
necessary, however, that due notice should be given, so that arrange- 
ments may be made for meeting the demand. The subject of pre- 
paration of the boilers for ‘ entire’ examination must be once more 
touched upon, for the experience of the past Whitsuntide has again 
shown how much this is neglected. In one case our inspector, on 
arriving at the works of a member—in order to examine three 
boilers internally and in the flues, by special arrangement, and after 
attention to preparation had been earnestly requested—found the 
boilers half full of water, the mudhole and manhole covers bolted 
on, and just as they had been left when the steam was let down, 
while the ashes had not been removed from the furnaces, and lay 
upon the bars just as they had died out. Theexternai flues were not 
opened, and neither they nor the plates of the boilers had been 
swept at all. In fact, no preparation whatever had been made, so 
that examination was impossible. This, it will be seen, is most 
disheartening to an inspector, and completely defeats the best efforts 
of the Association. In another case, when a couple of inspectors 
had been sent to a works in order to get through a number of boilers 
in a short space of time, it was found, although the visit was made 
by appointment, that the boilers bad been worked up to the last 
thing on the previous day, that the flues were entirely unswept, and 
indeed so hot that the sweeps could not remain in them. Thus 
the inspection had to be abandoned. Iu a third case, although the 
visit was made by appointment, as before, and for the purpose of 
making an ‘internal and flue’ examination, the boiler was found at 
work with steam up. Other cases similar to the above might be 
quoted, but these will suflice for the present. It is with considerable 
reluctance that this subject is so frequently referred to, but it must 
be plain to all that boilers cannot be inspected internally when 
sealed up, and half full of water, or in the flues when they are 
unswept, and nearly red hot, while without satisfactory annual 
‘entire’ examinations it is impossible to guarantee the safety of the 
boilers under inspection, which the Association is desirous of doing. 
Application is sometimes made by members for the inspection of 
their boilers on Sundaya, and it may perhaps prevent disappoint- 
ment to explain that while the Association is willing, at the sacrifice 
of its own convenience, to inspect boilers both at early and late 
hours on any week day from the commencement to the end of the 
year, and its inspectors work the hardest at holiday times when the 
works of most of the members are at rest; yet that it adopts the 
rule, and adheres to it very strictly, of making no inspections on 
Sundays. It considers it bad engineering to do so, and as decidedly 
alien to iis object, viz., the prevention of boiler explosions. The 
application for Sunday inspections is most frequently made by parties 
who overtask their boilers, and work them on every day but Sunday 
throughout the year, stating that they cannot spare them for 
examination at any other time. This practice is a very dangerous 
one, The repairs to a boiler, under such circumstances, are sure to 
be neglected, and the boiler is worked on until a breakdown or 
explosion occurs. Such a course is trifling with the lives of the 
stokers and any other workpeople that may be in the vicinity of the 
boiler; and, therefore, the Association must refuse to lend itself to 
so dangerous a system of management. It recommends that every 
steam user whose work is so pressing that his boilers cannot be 
stopped at stated intervals for reliable examination and repairs, 
should lay down one or more spare boilers as may be required, and 
in such a course the Association wil! be happy to do anything it can 
to assist its members ; but to do so in the other, would merely be to 
bolster them up in a practice which must inevitably lead in the long 
run to serious loss from break down and stoppage, if not to actual 
explosion. ‘Three explosions have occurred during the past month, 
from which two lives have been lost and sixteen persons injured. 
No. 27 explosion, which was of a very disastrous character, two 
persons being killed, and seven others injured, occurred at a brewery 
on June Ist, to a boiler not under the inspection of this Association. 
I made a personal investigation a day or two after the explosion had 
occurred, and found that it arose simply from collapse of the furnace 
flue, a subject to which this Association has called such constant 
attention in its reports. The boiler was of ordinary Cornish con- 
struction, having a single furnace flue, internally fired. It was 32ft. 
long, 7ft. in diameter in the shell, and 4tt. in the internal furnace 
and flue tube, which was y;tbs of an inch thick, while the safety 
valves were loaded to a pressure of 50 lb. and upwards. The flue 
tube collapsed from one end to the other, rending at the angle iron 
at the back end of the shell, as well as at some of the other ring 
seams of rivets. The boiler was moved forward away from the 
chimney for several feet, und the greater part of its setting torn 
down, while the rush of water from the furnace end carried away a 
considerable portion of the engine-house wall, and scalded the work- 
men near the boiler. The explosion was attributed, as usual, by 
general report, to shortness of water, but examination of the plates 
showed no evidence of overheating. There could be no doubt that 
the explosion resulted entirely from the weakness of the flue, which 
was insufficient for any pressure above 30 Ib., but could have been 
made perfectly safe at 60 lb., or even at a much higher pressure, by 
the introduction of flanged seams, or encircling hoops of T-iron, or 
bridge rail section, applied at the ring seams of rivets. There are 
also other means for strengthening furnace flues, such as water 
pockets, or water tubes, &c.; but since these strengthening pockets 
or water tubes cannot extend into the furnace, it is well to supple- 
ment them at that part with flanged seams or T-iron hoops. After 
boilers are completed and set to work, the furnace tubes can readily 
be strengthened with angle iron hoops made in segments so as to be 
passed into the boiler through the manhole, and fixed to the tube 
when in place. Full particulars of this method of strengthening 
furnace tubes were given in tne report for June, 1862, and a con- 
siderable number of boilers under the inspection of this Association 
have been strengthened in this way. The explosion shows the im- 
portance of an independent system of periodical inspection for boilers 
of even first-class firms, where they suppose themselves to be 
perfectly free from danger; and had the boiler in question been 
under the charge of this Association, not a day would have been lost 
in apprising its owners of the dangerous position tuey were in, 
The jury found that the deceased met with their deaths from the 
accidental bursting of the boiler, adding that they considered that 
the furnace flue had not been of suflicient strength for the pressure. 
Particulars, for which there is not room in the present report, have 
been obtained of three other explosions, which resulted from the 
collapse of furnace flues, and all of which might have been pre- 
vented had the flues been strengthened as recommended by this 
Association. By these three explosions eight persons were killed 





and eleven others injured.” 
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Tue Artantic Caste.—The Great Eastern has not yet received 
all her supply of coal, but in all other respects is nearly ready for 
the expedition. The time now appointed for starting from the 
Nore is 4 a.m. to-morrow (Saturday). 

Maeneric Oxwwe or Iron as A Purirrer or Four Water or 
Sewacs.—Anything written by the discoverer of electrotype merits 
respectful consideration. Mr. Spencer's chief purpose in a recent 
pamphlet is to recall the public attention to the merits of his method 
of purifying foul water by means of the magnetic oxide of iron. 
We have more than once spoken of this method as a promising one. 
Mr. Spencer's explanation of its modus operandi is that it ozonises, 
or polarises, oxygen, Which then oxidises the carbonaceous foulness 
of the water. Ozone may now be said to be ascertained to be 
nature’s great scavenger. Whatever be the precise nature of the 


| change which oxygen undergoes when it becomes ozone, it at all 
| events acquires a powerful activity which induces it to act 


‘Entire’ or | 








vigorously on decaying organic substances, converting them into 
carbonic acid gas, which gentle acid is what gives water its value 
asa pleasant drink, Oxygen is ozonised naturally in various ways, 
as by lightning in thunderstorms; and, indeed, ozone has been 
regarded simply as oxygen excited by electricity into an active 
state. There are also influences at work in the strata of the earth 
which are believed to ozonise oxygen and so to purify water con- 
taining it while filtering through the strata, Doubtless the well- 
known deodorising and disinfecting power of earth itself over 
sewage is attributable to the same cause; and, above all other 
earths, Mr. Spencer maintains the protoxide, or magnetic oxide, of 
iron, which is widely diffused, to be the best for such a purpose. 
There is something exceedingly feasible in this idea, and it may 
involve a discovery of vastly greater public importance than even 
the electrotype.— Builder. 

Tue Commerce or Prrroteum, — The New York Commercial 
Advertiser, in a long and laboured article on the immense propor- 
tions of the oil trade, gives some valuable statistics. The capital, 
production, and price of petroleum are discussed in order. We 
learn that the amount of capital stock issued by the respective 
companies, varies from 5,000 dols. to 10,000 dols. At the close of 
March the amount of par capital of the companies in the several 
cities where the trade has centred was as follow : — 


. Amount of 
No, of a - 
Companies. “a ” 
In Philadelphia .. .. .. «e os «© 486 «6 + 280,885,000 
In New York ° © 0c eco cco co B20 we co 816,600,000 
In Pittsburgh .. « «2 of of o OO a. 22,930,000 
In Boston .. © 00 cc 08 08 © ee ve 8,000,( 00 
In Baltimore o 00 +e oe ee oe te 2,000,000 
In Chicago .. ss «+ os of «8 of “= oF ve 5,250,000 
In Detroit, Mich. oe ee oo 6 te 6s 60,000 
In Erie, Pa. . .. eo 00 es 4 we «- %1,500,000 
In Titueville, Pa... «2 co co co ce B .. eo  %4,750,000 
In Washington, D. C. oe ee es B co oe 700.000 
In Indiana oe 0 oe oe T se oe 1,784,000 
In Kentucky ee ee ce BL .e oe 124,000,000 
Tm Olle. cc ce se 00 00 ce 103 .. . 26,378,500 
In places not enumerated co ec so = ef 7,500,000 
Ninety-two companies in New York, 
Philadelphia and Pittsburgh, capital 
not published, estimated .. .. +» 36,509,000 
Total oe 08 os ee on 580,568,500 


It thus appears that, at the close of March, there were companies 
organised in the United States, the combined par capital of which 
amounted to over 580,000,000 dols. At the present time the aggre- 
gate stands, no doubt, at fully 600,000,000 dols. The total number 
of companies in existence, at the beginning of May, was 1,085, and 
their average par capital, 535,000. It is impossible to say what 
amount of capital has been actually invested in these enterprises, 
If we suppose tho paid up portion of the capital to average one-fiith 
of the whole par amount, it would appear upon that estimate that 
110,000,000 dols. had been actually invested in oil lands, machinery, 
and boring operations. Measurivg this new interest by the extent 
of its capital, there is no one branch of American mining or 
manufacturing industries that can compare with it; and yet 
its enormous growth has been attained chiefly within the 
brief period of four years, and four years, indeed, of war! 
What the returns have been from this enormous investment, we 
can easily see by comparing the yield and value of oil for the four 
years of its actual production, From a careful comparison of all 
the available statistics, our authority concludes the production, sinco 
1860, to have been about as follows :— 


Gallons, 
In 1861 2c oe os oe oe oe ot ce oe oe ce «624,000,000 
In 1862 <0. se on ae +s ee ee 40,000,000 
In 1863 ee ee * + ee «+» 70,000,000 
In 1864 ee ° ° ee 87,000,000 


Total, four years... «+ 221,000,000 


During the ‘current year the yield of the wells has thus far fallen 
short of that of 1864; it is, however, — that the large 
number of new wells now “ going down” will largely increase the 
daily production over that of last year, before the close of the year. 
The average price at the wells for these years has been as follows :— 





eo #8 68 fe 


Product, Average Total value 

Gallons, Price, in Dollars, 

1861 .. oe e+ 24,000,000 .. .. Gj cents. .. .. 1,500,000 

1862 .. oe oe 40,000,000 .. .. 4 cents 1,400,000 

1863 .. «. «+ 70,000,000 .. .. Ofcents. .. .. 6,650,000 

1864 .. «+ «+ 87,000,000 .. «. 23 conts, «. .. 20,010,000 

Total forfour years .. «6. «+ «s+ 8 «+ «+ «+ 29,820,000 
The product of 1864 yielded about 62,000,000 gallons of refined 


oil, the average price of which, in bond, at New York, was 65 cents 
per gallon; giving as the value of the refined article, in 1864, the 
large aggregate of 40,200,000 dols. Considering that the value of 
the raw product at the wells was 20,000,000 dols., it appears that 
the refined product is worth just double the value of the raw oil from 
which it is derived. This fact illustrates the largeness of the 
annual gains to Jabour and capital resulting from the manufacture 
of the petroleum products. The yield of oil in 1864, as valued at the 
wells, was worth 20,000,000 dols. As the cost of producing the oil 
is comparatively light, it would, perhaps, be safe to estimate 
15,000,000 dols. of this amount as representing the net profit on this 
return, This gain would be equivalent to a profit of twenty per 
cent, upon 75,000,000 dols. of paid-up capital, which amount may 
be considered as about the sum actually invested in petroleum 
enterprises in 1864, upon an average for the year. During the 
closing months of 1864, and the first three months of the current 
year, the creation of companies has progressed at a rate that would 
make up the difference between the 75,000,000 dols. of paid-up 
capital here estimated and the 116,000,(00 dols. above stated, as the 
probable paid-up capital at the close of March, 1865. It may be of 
interest here to give the following comparison of the average cur- 
rency price of crude oil and refined at New York during each month 
of 1861, 1862, 1863, and 1864;:— 




















Crude. Refined in bond. 
1862 | 1863. | 1864, | 1861. | 1862, | 1863. | 1864. 
| Cts. | Cts, | Cts, | Crs. | Cts. | Cus. | Cte. 

' 
January 22h | 23% | 31h | 78h) 40 | 40 | 46g 
February .. ‘eer 174 | 22 305 | 70h | 32h | 38h | 47% 
March 50, 86. ee os 16 | 21g | sg) 724] 30 34g | 404 
April... .. .2 1 1. | M48] 2 | 374 | COh| S7E| g6g| Bae 
May oo oo | 13 | 26h | 38h) 62g) 25 394 | 505 
June .. os oo -» o | M | 27) 444 | 50 | BHR) 445 | 08% 
July . | 15 | 805 | 529) 503) 30 | 49 | 88 
August ., - | 19h} 355 | 52h) 5G) 34 | 63) | sid 
September . | 18 | 86 | 455 | 58 | s4j | 68 | 75 
Octover © ce of | 88 S23 | 413) 65 | 86 52h | 645 
November re | 36 | 27g | 455 | 48) |) 6OF | 419 | 64 
December .. oo | 38 30} 514 48} | 594 46} 72 
Average .. * 203 28 41j «614 | 364 44) 643 
gia * About, t Estimated, 
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BEDSON’S IMPROVEMENTS IN SPINNING OR TWISTING WIRE FOR FENCING, &c. 
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Tus invention, patented by Mr. G. Bedson, Manchester, manager, 
consists in improvements whereby the wire is “spun” or twisted 
direct from the original coils or from the ns apparatus, 
that is without the preparatory process of winding upon reels, 
bobbins, or drums, as in the usual manufacture. 

Fig. 1 is a side elevation of the machinery employed to effect this 
purpose, and Fig. 2a view looking at the left-hand end of Fig. 1. 

The driving pulley is at a mounted on a shaft which runs in a 
pedestal 6. This sbaft is attached to a disc c, connected by longi- 
tudinal rods d to another disc c*, which bears upon an antifriction 
roller e, and is supported laterally by other rollers e*. These two 
dises c, c*, and rods e, therefore constitute a framework capable of 
being caused to revolve by motive power applied to the pulley a. 
To the disc c* is affixed a bracket / carrying a short shaft g, upon 
which is mounted a pinion 4, gearing into a wheel i, fixed so as to 
be stationary to a standard &. The short shaft g also carries a 
bevel pinion /, taking into another m, mounted upon a sbort shaft n, 
the other end of which is provided with a spur pinion o, gearing 
into another p, mounted upon a shalt g, which is capable of turning 
in bearings carried by the bracket 7 This bracket als» carries 
avother shaft situate behind that seen at gq, and each of them is 
provided with a roller7. The bevel pinion m drives another s, 
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mounted upon a shaft supported at one end by a boss formed upon 
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the disc c*, at the other in a step ¢, carried by one of the longi- |: 


tudinal bars d. This shaft is furnished with a pinion u, which 
drives a shaft v, also supported by the bars d, and upon it isa 
pulley w, communicating motion by means of a band z to a pulley y, 
mounted upon an axis z, on which there is also a drum 1 for 
receiving the “spun” or twisted wires. The axis z turns at one 
end in a socket carried by one of the arms d, and at the other 
in a slot, within which it is confined by a pin 2. Upon the with- 
drawal of this pin, therefore, the axis z may be remo ed, and with 
it the drum 1. Upon the shaft v is a worm 3, taking into a worm 
wheel 4, mounted upon a shaft 5, carried by bearings attached to 
one of the rods d, and the other end of this shaft is furnished with 
a crank pin 6, situated in a slot formed in a cross bar 7, which 
is capable of sliding to and fro in guides carried by the 
rods d. To the standard & is adapted a plate 8, pierced with 
a series of holes corresponding in number to the wires which 
are to be spun or twisted ; the engraving shows six, with a central 
hole for the core wire. This plate is attached by screws, and may 
be changed to suit any desired number of wires. 

The operation is as follows :—The wires to be twisted are not, as 
in the ordinary operation of spinning or twisting, wound by a 
preparatory process on to drums, but are conducted direct from the 
original coils or from the galvanising apparatus to the holes in the 
plate 8, as shown by the dotted lines, from thence to an aperture in 
the bracket /, where they are brought ther, and after this the 
pass to the rollers r, which hold them within grooves with whic! 
they are provided. Motive power being now applied through the 
pulley a, the framework, constituted by the discs c, c*, and rods d 
will be caused to revolve, and as the gearing abuve described, and 
also the drum 1, is carried by this framework, the whole of such 
gearing and the said drum will also revolve: bodily in like manner, 
carrying with them the rollers r, which by the hold they have upon 
the wires will cause them to be spun or twisted around each other. 
The revolution bodily of the pinion 4 will cause it to run around 
the periphery of the stationary toothed wheel i, by which means the 
said pinion will be caused to turn upon its axis and communicate a 
like axial motion to the rollers r through the medium of the 
pinions /, m, o, p, so that the wires at the same time they are spun 
or twisted will be conveyed forward to the drum 1, to which they 
are at starting conducted by hand. As the spinning or twisting 
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proceeds the drum 1 is caused to revolve by the pulleys w, y, and a 
de, ree of rotation is imparted to the said drum slightly in excess of 
that required for winding on the quantity forwarded by the rollers r, 
by which means sufficient strain is put upon the spun or twisted 
wires to cause them to be wound in a compact form, but when this 
strain exceeds certain imits then the band z will slip and the rate of 
winding on will decrease, and this effect will also compensate for 
the extra quantity taken up by the increasing diameter of the 
drum. During the above-described operations the shaft v, driven 
by the pinion uw, will impart a slow rotary motion through the 
medium of the worm and worm wheel 3, 4, to the crank pin 6, which, 
by revolving, will cause the guide rod 7 to move to and fro, and as 
the spun or twisted wires pass through this guide rod they will be 
distributed gradually over the breadth of thedrum1. The drum has 
been described as being driven by connection with other parts 
of the machine, but it may be driven independently thereof. 





WROUGHT-IRON GUNS. 

Ir is well known that one of the conditions necessary for the 
perf-ction of the monitor system of ironclads is that their armament 
shall consist of guns of large calibre—say 15in.—and of sufficient 
strength to stand great charges of powder. And indeed the success 
of any armoured vessel now depends upon satisfying this condition. 
The ship must not only be impregnable, but must be able to carry 
and vide for the effective working of heavy guns, capable of 
sustaining very heavy charges of powder. In our American system 
of ironclads the weight of the gun is no objection to its use, for it is 
worked in a turret where it is handled almost entirely by machinery. 
So with us, the case resolves itself entirely into a problem of con- 
structing the strongest gun. 

When the monitors of the Passaic cless were planned it was of 
course necessary that they should be provided with suitable ordnance. 
The exigencies of the service demanded dispatch. There was no 
time for long discussions and still longer experiments, which 
perhaps would have only furnished food for more discussion 

gst the savans. A gun of large calibre was wanted 
immediately, and the Navy Department acted with wisdom and 
decision in cutting short discussion and itself assuming the respon- 
sibility of ordering the 15-in, gun for the monitor ironclads. The 
subsequent experience with this gun, both in service and experi- 
ments, has amply corroborated the correctness of this decision, 
With scarcely a dollar spent in experjments our ironclads were 
arnred without delay, with a calibre and weight of gun which had 
never before been dreamt of for naval purposes. But now the 
insurrection is at an end we have leisure to reflect whether or no 
we cannot increase the power of the ordnance of our monitors. It 
is plain we should not stop so long as there is room for improve- 
ment, or at least until we possess ordnance the power of which is 
so far ahead of the resistance of any armour now contemplated by 
foreign powers that further improvement would be unnecessary. 

In our article on the “ 15-in, gun in Mobile Bay,” called forth by 
the criticisms of a portion of the British press, we proved from 
official reports that those critics were entirely wrong, although, 
from the premises which they adopted in ignorance of the facts, 
their conclusions were tolerably correct. In this case, arguing from 
the facts as stated in official reports, we proved conclusively that 
the guns and their gun carriages (the vessels themselves) came 
quite up to the mark. 

But, although the 15-in. guns have been used in action with 
sixty pounds of cannon powder with solid shot, and although the 
ordnance circular directs the charge to be used against ironclads, 
we cannot fully believe that this amount of powder can be employed 
with that degree of safety which prudence demands; the effect of 
one of these heavy guns bursting in an ironclad would, under any 
circumstances, be of the gravest character. If in action with an 
enemy's ironclad the loss of the battle would not be the least serious 
consequence. 

Now, we think that all intelligent persons who have given this 
subject attention will agree that we should by no means be satisfied 
with even sixty pounds of powder behind 15-in. shot. Itis true 
that a 15-in. shot propelled by this charge would penetrate the 
armour (an accurate drawing of which is before us) of the stron: est 
foreign ironclad, the Bellerophon; but, in order to penetrate this 
armour, we thiuk it is equally true that the shot would not only 
have to be projected at a moderate range, but would have to strike 
at a tolerably obtuse angle. Of course, even with this view of the 
case, one of our ocean monitors using this charge in the ldin. gun 
would overpower the Bellerophon ; but then, even if the gun were 
absolutely safe with this charge, it would very much sborten the 
operation if the 15-in. could use a heavier charge, propelling « steel 
shot, which is another desideratum. 

It is quite clear that we have reached the limit of strength which 
can be obtained with cast iron. The sooner, therefore, we abandon 
that treacherous and brittle material for ordnance to fight ironclads the 
better. Each of our monitors, particularly the largest, and except- 
ing the light draughts, should be armed with 15-in. guns, capable 
of being used with a service charge of not less than 100 lb. of 
powder and a solid, spherical, steel shot, which brings the weight 
to about 4801b. It is quite evident that a reliable gun to meet 
these conditions cannot be made of cast iron. It is equally true 
that wrought iron, or steel, or perhaps a combination of both, must 
be the material employed. 

There are two general plans upon which wrought guns can 
be built—first, forging them in one solid mass, in the case of 
wrought iron, or, with steel, casting them in a solid ingot and then 
working this ingot under a heavy bammer; the latter is the method 
adopted by Krupp. An example of the former is the celebrated 
13-in. Horsfall gun in England, which has displayed such great 
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endurance with heavy charges. The second is what is termed 
“building up,” that is, the gun is made of several distinct parts, 
which are secured together in various ways; most of the wrought 
or steel guns which have been lately produced belong to this class. 
The Armstrong gun, the most successful built in England, is an 
example. 

For various reasons, which it is not our purpose to discuss at pre- 
sent, the first method is almost entirely abandoned, although Krupp 
is manufacturing steel ordnance on this principle for the Russian 
Government, but they are of comparatively small calibre. 

When we consider the great strength which has been exhibited 
by the larger Armstrong guns, notwithstanding the complicated 
nature of their construction and the high temperature to which each 
of many parts which compose them are subjected during the progress 
of manufacture, we may see at a glance what endurance wrought iron 
is capable of, even when badly treated. 

Now, at length, after the wasteful and extravagant experience of 
the past five or six years, gained by the expenditure of millions, the 
English are beginning to turn out guns of 13-3in. calibre of wrought 
iron and steel, which must exceed in power, because of the much 
higher charges they will stand, our cast iron l5in. It, therefore, 
becomes quite clear that if we are not to be distanced in naval 
ordnance, we must commence at once to build guns of these materials, 
It may be remarked by way of parenthesis that our cousins have 
practically abandoned the Armstrong system, as these heavy guns 
are to be composed of a steel barrel surrounded by the usual coiled 


“Ta this country, Mr. Ames has made extensive experiments with 
wrought iron guns; but we think we have pe shown 
certain fundamental defects in his method, whic! preclu © success 
with large calibres; and, moreover, experience is justifying com- 
pletely the correctness of our criticisms. Another wrought iron 
gun that has been brought forward for trial is that of Mr. John 
Ericsson. This latter gun is of such novel construction, and such 
valuable results are expected from it by its distinguished. inventor, 
that it will be well to speak of it with a little particularity. It is of 
13in. bore, and is composed of a barrel or cone of wrought iron, 
forged in the usual manner. This barrel is thick enough to give 
the necessary strength in the direction of the axis. To resist rupture 
in the opposite direction, it is surrounded by broad plate iron rings 
of the finest wrought iron, put on in a peculiar manner by bydro- 
static pressure. These rings are, of course, without welds, aud their 
fibrous character is preserved as they exist in the gun. 

This gun has undergone two official trials, during which the 
charges were gradually increased to 75 lb. of fine powder, and the 
elevation to 35 deg. The result was a range exceeding 5} miles, at 
this elevation, with a solid spherical shot. Owing to the severe 
strain put upon the trunnion band by the recoil of this great eleva- 
tion, it fractured. Several fissures also showed themselves in the 
bore, a circumstance which is quite common where the bore is made 
of wrought iron. In the Horsfall 13in. solid-forged gun, for 
instance, fissures larger than these showed themselves after half a 
dozen rounds; but the subsequent career of that piece, with greatly 
increased jcharges, proved that they did not practically affect its 
strength, which is the prime condition. But this difficulty might be 
surmounted by inserting a steel lining within the gun to protect the 
wrought iron from the action of the powder gases ; but what is better 
still, is to construct the barrel or core wholly of steel. We would 
then have the anamoly of a built-up gun without a single weld in 
it. It is understood that a gun op this plan will shortly be com- 
menced. We hope the most sanguine expectations of Mr. Ericsson 
may be realised in the construction of a gun strong enough to pro- 
ject a spherical steel shot, with 100 1b. of powder. Then we will 
have a species of ordnance for our large monitors which will assure 
their continued pre-eminence among the naval vessels of the world. 
Mr. Ericsson is working in the right direction. Strength, endurance, 
calibre, are the essentials of the ‘‘ coming gun.”—New York Army 
and Navy Journal. 








Great Prize 1x Vottaic Exectrriciry.—The French Government 
has just announced the renewal of the grand prize of 50,000 francs to 
be given, in five years time, to the author of a discovery which shall 
render the voltaic pile economically applicable as a source of heat, 
as a means of lighting, or otherwise, in chemistry, mechanics, or 
medicine. ‘This prize was awarded, in September last, to M. Ruhm- 
korff, for the well-known apparatus which bears his name. In case 
no invention deemed worthy of the honour should be brought for- 
ward within the time specified, the period may be prolonged for 
another five years by decree. ‘The prize is, we believe, open to 
the world, but it is not so stated. 

Tue Researcn, 4, ironclad, Capt. Arthur Wilmshurst, got up 
steam during the week at Spithead, and proceeded outside the 
anchorage, southward of the Isle of Wight, where she made her con- 
cluding trials with a discharge of 6-ton guns, mounted on iron and 
wooden competitive carriages, the former constructed on the plan 
proposed by Commander Scott, R.N., and the latter the improved 
wooden carriages manufactured on the Woolwich Arsenal plan. 
Capt. A. C. Key, C.B., of her Majesty’s ship Excellent, conducted the 
experiments. The roll of the ship was from 3 deg. to nearly oo 
the firing was abeam. The wind was from 8.W., moderate f 
Arsenal pattern worked with twelve men, fired fifteen 
rounds, with 20 1b. powder charge, in 14 min. 52 sec. ; five rounds, 
with 25 lb. powder charge, in 2 min. 48 sec. ; five rounds, with 25 lb. 
powder charge in 2 min. 50 sec. Commander Scott's iron carriage, 
worked with nine men, fired fifteen rounds with 20 lb. pane 
in 9min. 43 sec. ; five rounds with 25 lb. powder charge, in 2 . 
40 sec.; five rounds, with 25lb. powder charge, in 2 min, 84 sec. 
‘The compressors of both carriages acted — well. At the conclu- 
sion of the firing the Research returned to Spithead, 
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BLAKE’S PATENT STONE-BREAKER. Eee ee 


Some months since we re-produced in our pages @ paper on the 
stone-breaking machinery used at the Kirkless Hall Ironworks, read 
before the Institution of Mechanical Engineers. The machine is - 
known as Blake's patent, and apparently fully deserves the high 
character it possesses. Effective, Tonuven, as was this, the original 
machine, it was found to be susceptible of improvements, which 
have been recently carried out, and which are illustrated in the ac- 
companying engraving. The machine introduced some seven years 
since is now extensively used by ironmasters for breaking limestone, 
iron ore, furnace cinder, bulldog, &c. It is also employed in break- 
ing railroad ballasting, concrete, pyrites, sulphur stone, cement, 
emery, &o., and the hardest trap rock, gr tone, whinstone, and 
every kind of road metal for McAdam roads. The machine requires 
about 10-horse power to break 100 tons per day of teu hours, and two 
or three men to feed inthe stones. The changes recently made in its 
arrangement are all more or less important. In the first machine 
we find thirteen points of friction, whereas in the improved 
machine there are but seven, and being, as itis, acombination of rough 
castings just as they come from the mould—every part fitting its 
respective place in the machine without chipping, filing, or drilling, 
and the parts subject to wear being of chilled iron—the cost 
of wear and tear is very slight when compared with the large 
amount of work done. These machines are made of several sizes, 
varying in weight from 1} to 18} tons. Fig. 1 is a plan of the ma- 
chine entire, as made at the Soho Foundry, Leeds. Theframe A, which 
receives and supports all the other parts, is cast in one piece, with feet 
to stand upon the floor or on timbers. ‘These feet are provided with 
holes for bolts, by which it may be fastened down if desired, but 
this is unnecessary, as its own weight gives it all the stability it 
requires. B, B, are fly-wheels on a shaft which has its bearings on 
the frame, and which between these bearings is formed into an 
eccentric. C is a pulley, on the same shaft, to receive a belt from a 
steam engine or-other power, 

Fig. 2 shows aside view or elevation of the other parts of the 
machine in place, as they are presented to view through the side of 
the frame. ‘The dotted circle D is a section of the fly-wheel shalt, 
and the circle E is a section of the eccentric. F is a pitman, or 
connecting-rod, which connects the eccentric with the toggles G, G, 
which have their bearings forming an elbow or toggle joint. IH is 
a the fixed jaw against which thestones are crushed, This is bedded 

SUT UL) Ae . om in zine against the end of the frame, and held back to its place by 

UI i TE | f | cheeks I that fit in recesses in the interior of the frame on each 
side. J is the movable jaw. This is supported by the round bar 
of iron, K, which passes freely through it, and forms the pivot upon 
which it v.brates. L is a spring of india-rubber, which is com- 
pressed by the forward movement of the jaw and aids its return. 

Every revolution of the eccentric causes the lower end of the 
movable jiw to advance towards the fixed jaw about jin. and 
return, ifence, if a stone be dropped in between the convergent 
fases of the jaws it will be broken by the next succeeding bite ; 
two fragments will then fall lower down and be broken again, and 
so on until they are made small enough to pass out at the bottom. 
The readiness with which the hardest stones yield at once to the 
influence of this gentle and quiet movement, and melt down into 
small fragments, is sufficiently curious. 

It will be seen that the distance between the jaws at the bottom 
limits the size of the fragments. The distance, and consequently 
the size, of the fragments, may be regulated at pleasure, A varia- 
tion to the extent of five-eighths of an inch may be made by turn- 
ing the screw-nut M, which raises and lowers the wedge N, and 
moves the toggle-block O forward or back. Further variation may 
be made by substituting for the toggles G, G, or either of them, 
others that are longer or shorter, extra toggles of different lengths 
being furnished for this purpose. 

The product of these machines per hour, in cubic yards of frag- 
ments, will vary considerably with the character of the stone 
broken. Stone that is smouatat in its fracture, like granite and 
most kinds of sandstone, will pass through more rapidly than that 
which is more compact in its structure. The kind of stone being 
the same, the product per hour will be in proportion to the width 
of the jaws, the distance between them at the bottom, and the speed. 
The proper speed is 200 to 250 revolutions per minute, and to make 
good road metal from hard compact stone, the jaws should be set 
from lin, to 1}in. apart at the bottom, For softer and granular 
stone they may be set wider. 

The whole length of the machines (according to size) is from 4ft. 
to 10ft ; height, 5ft. to 8ft.; width, 3it. to 5't. 

The machines may be driven by any power less than that given 
above, yielding a product per hour smaller in proportion. 
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Tue Paris Exuisrrion.—Our correspondent writes:—Nothing 
has been yet decided as to either the plan or the site of the new ex- 
hibition building, though it is very likely that the Champ de Mars 
will be the spot, and that M. Horeau’s plan will be adopted. ‘I'he 
spirited offer of the united companies of Parent, Shacken, Caillet, 
Cail, and Co., to erect a temporary structure for £392,000, or a per- 
manent one for £560,000, includes every contingency that can arise 
from even an undertaking which is meant to surpass its predeces- 
sors.— Builder, 


Riext ror Once.—The following important notice has just been 
issued by Mr. G. N. ‘T'yrrell, superintendent of the Great Western 
line of railway, to the servants employed by the company :— 
“ Several instances having occurred lately of carriage doors having 
been locked on both sides; on some occasions this has arisen from 
their having been locked at stations where tickets are collected, and 
the ticket collectors or guards have omitted to unlock the doors 
before the trains started. ‘I'he attention of station-masters, guards, 
and ticket collectors is now particularly called to the fact that it ix 
against the orders of the Board of ‘Trade to have the doors locked 
on both sides of any trains while travelling between stations. 
Station—masters, guards, and ticket collectors must, therefore, 
see that the doors on the near side of the trains are always 
unlocked before the trains leave the stations, and they will be held 
responsible for any consequences that may follow trom any train 
being started from a station with the carriage doors locked on both 
sides. The directors attach the greatest importance to this rule being 
carefally observed, and any breach of it will be most severely dealt 
with.” 











Anotuer Fiyinc Macatne.—A work is now proceeding at Hoboken, 
N. J., under direction of the Government, which excites attention, 
from its curiosity as well as scientific interest. It is the construction 
of a flying machine, which is intended to be independent of the 
winds for its propulsion. The propelling power is gained by the 
rapid revolution of large spiral fon just asa ie pened steamship is 
urged through the water by the screw. The idea is not by any means 
new, but has many times been proposed ; though we do not know 
that it has been put in practice on a large scale. The working prin- 
ciple is already exhibited in the form of a little toy, simple in con- 
struction, and of which there are thousands in use. The Govern 
ment was induced to enter a field which has hitherto been occupied 
chiefly by enthasiasts, through the representations of the late 
lamented General O. M. Mitchell. He mounted a fan upon a vertical 
pole and experimentally determined what size of blades and what 
speed of revolution were necessary to raise a six-ton load, which is 
to ba the weight of the projected machine. It is canoe-shaped, and 
built of copper with iron ribs. An engine is placed in the centre, 
with sufficient power to work a screw fan with twenty feet blades. 
There are four of these fans connected with the engine—one below, 
one above the canoe, and one at each end. The upper and lower 
fans are worked together to produce an ascent, and the terminal 
fans are made to revolve together or separately in the same direc- 

Hil tion, or in opposite directions, for the pur; of propelling the 
Ni craft horizontally. The officer in superintendence hopes to have his 
ny task completed in a month. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





. ENGINEERS AS SURVEYORS, 

Sm,—The able article devoted to the subject of who were best 
suited to be surveyors of iron vessels—in one of your late impres- 
sions—could not fail to draw forth an approving smile from those 
of your readers interested in the engineering profession ; and, as one 
of that number, I thought it also answered a question on the same 
subject which appeared in a Glasgow newspaper some eight months 
ago. 

It was also very satisfactory to learn from a notice in THE 
Enarnzzr of the 23rd ult., that so intluential a body as the Board of 
Trade had taken the hint, and tried its worth by appointing an 
engineer to survey both the vessels and engines made in. and sail- 
ing out of this port; as by this step they put that which, as a 
wrought iron structure, ought to be under the inspection of an 
engineer. 

t may also be interesting to your readers to know that the 
Board of Trade are not the only body who have thought fit to 
secure the services of engineers for similar duties; for the “ Liver- 
pool Underwriter’s Registry for Iron Vessels,” have shown forth in 
practice what the Boaid of T'rade are now but venturing, by having 
engineers as surveyors of iron and composite vessels for some years, 
altogether numbering five who gleaned their first practical ideas by 
the side of the lathe, vice, and bench. ‘heir late chief surveyor, 
Mr. John Jordan, who is well known in Liverpool as well as all the 
shipbuilding ports of the north-east coast, is also an engineer. 

Hull, July Sth, 1869. 8. U. R 





THE FRICTION BRAKE NOT A TRUE TEST OF THE POWER 
OF ENGINES, ' 

Sin,—Some experiments in which I have recently been engaged 
have resulted, quite unexpectedly to myself, in showing that the 

brake-wheel does not afford the means of measuring the power 
exerted by a steam engine. As this is contrary to the commonly- 
received opinion, I have thought the experiments by which the fact 
has been established should be made public, and, with your kind 
permission, will communicate them through the mediuin of your 
journal, 

Sharing fully the confidence which has been generally felt in the 
brake wheel, [ had one constructed, with which to measure the 
power exerted by a condensing “ Allen engine,” of 10in. diameter of 
cylinder aud 2ft. stroke, for the purpose, chiefly, of testing its 
economic qualities—the manufacture of these engines having veen 
lately commenced ia this establishment. 

This brake wheel was similar in its design to those used by the 
Royal Agric:ltural Society. It was 6ft. in diameter by 18in. broad, 
and the weight was suspended from a point 3it. 3}in. from the 
centre, ‘To keep the weight steady i employed at tirst both the 
equalising arms of Mr. Amos and a dash pot; but finding after a 
time that the former alone wes suflicient for this purpose, I removed 
the dash pot, and in the experiments here described the weight 
could be swung about freely in all directions. 

The brake wheel was driven by one of Clissold’s patent belts, 
which do not slip, and it ran always by actual count as nearly as 
possible turn for turn with the engine. ‘The diameter of the 
pulleys, measured between the pitch lines of the belt, was 3ft. S}in., 
huvg equal to the length of the lever, at the end of which the 
weight on the brake wheel was sustained, 

The wheel was lubricated by water. ‘The blocks were drawn to 
its face by a right and left hand screw, on the side opposite to 
the weight, and av index finger guided the attendants in ad- 
justing their grasp, to keep the point from which the weight 
huvg level with the axis of the wheel. In all the experi- 
ments this position was carefully maintained. The circum- 
ference of the circle, tangent to which the weight was hung, was 
20°63it., and the weight was supposed to be lifted through this 
distance at each revolution of the wheel; the theory being that the 
apparatus forms a lever of the third order, of which the axis of the 
wheel is the fulcrum, while the force may be applied at avy point 
between the fulcrum and the weight, and must be greater than the 
latter in proportion as it is exerted at a point nearer the centre, as, 
on the face of the wheel, or on the pitch line of the belt, or, again, 
on the crank pin of the engine, and thus that the brake-wheel 
actually weighs the power usefully exerted. 

The wheel was run when sustaining seven different weights. 
The first consisted of the weight of the apparatus on that side of the 
wheel, less the counterbalancing weight of the portion on the op- 
posite side = 30 lb. Tho added weights made aggregates of 107 lb., 
181 1b, 2581b., 33851b., 411 1b, and 4861b. These multiplied by 
20°68 gave the foot-pounds of force supposed to be exerted in each 
case respectively for one revolution of the wheel or of the engine. 
The area of the piston was 78°54 square inches, which, multiplied 
by 4, the travel of the piston in feet in one revolution, gives 314 = 
the foot-pounds of force exerted by a mean pressure of 1 lb. on the 
square inch. The following table shows the mean pressure required 
in the cylinder of the engine, merely to be in equilibrium with each 
of the above weights, without any allowance for the additional 
pressure required to overcome the friction of the engine, and in the 
bearings of the brake-wheel shaft. Decimais are omitted. 






30 X 2068 = (620 + 314 = 2])b. mean pressure. 
7 4 mx SOR 4g FI a § 
wix , w= 846+ , = RB 2' * w 
38x , = 5638+ , =Wh ,, ” 
335 &X a = 6036+ , = 2210, ” ” 
411<X , = 8409+ , =2ib , ” 
486 X 4 = 10,050 + = S32. ,, ” 


® ” 

if the actual pressures on the piston had been greater than these, 
the excess would, of course, have been charged to account of friction, 
but the discrepancy was quite the other way. 

‘The following table gives the mean pressures shown on all the indi- 
eator diagrams worked out. Each is the mean for both sides of the 
piston, or during the revolution. The utmost pains were t: ken to en- 
sure accuracy. ‘l'wo of Richards’ indicators were used, having springs 
of exactly equel strength; their correctness was tested by 2 column 
of mercury, and their action was quite frictionless, Placed on the 
condenser they agreed with the vacuum gauge, and placed on the 
boiler they showed the steam gauge to be too weak by 4} 1b. in 60 Ib. 
They were set in a vertical position, and the communications with 
the interior of the cylinder were straight, and only 3in. long. For 
taking these diagrams the belt driving the governor was removed, 
the point of cut-off was fixed, and the speed adjusted by the starting 
valve to about eighty revolutions per minute, or one-half the usual 
speed of the engine, in order to render it more certain that the 
exact pressures in the cylinder would be transmitted to the indica- 
tors. Widely different points of cut-off and boiler pressures were 
employed on different occasions. The diagram required to maintain 
uniform motion, not in the least degree retarded or accelerated, was 
ensured by retracing each one several times at intervals of about a 


quarter of a minute, while the speed continued steady. All the 
tollowing figures represent pounds on the square inch :— 
2 | 3°85 345 | °4 
5°25 4°95 3 
| os 6°35 G05 “45 
935 845 777 1°58 
14175 14°15 18°75 13°16 13°125 10°375  —-3°8 
20°15 19°65 18425 184 174 | 147 53 
2615 | 25°65 § 23325] 229 =| 1755 | 86 








The first column in the above table shows the mean pressure re- 
quired to be in equilibrium with each of the weights sustained, 
according to the brake-wheel, as already given. Following each of 
these are the actual pressures exerted at differeut times when the 
weight was being sustained. The last column shows the extreme 


differences in the diagrams given when sustaining the same weights. 
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These changes in the diagram were readily produced by changing 
the quantity of water flowing on the wheel, the better the lubrica- 
tion of the surface the smaller invariably was the diagram. It will 
be observed that these variations were scarcely anything when the 
lighter weights were sustained, but increased rapidly with the 
increase of friction on the wheel, till they reached 50 per cent. of the 
power exerted. Except in the case of the smullest weight, only 
30 Ib., the lowest pressures range about one-half those required to 
produce the effective forces which the brake-wheel showed to have 
been exerted, and the highest are only about three-quarters suflivient 
for this purpose. 

‘hese experiments have extended over several months. The 
diagrams taken at higher speeds have also invariably shown the 
same thing. I have never struggled so hard to resist the eftect of 
proof, but the conclusion has forced itself upon me that the brake- 
wheel, as a means of measuring power, is entirely worthless, Any 
one can verify the assertion, and disprove it if unfounded, by 
similar experiments. It would certainly be a step in the right 
direction if the indicator should be used on the competing engines, 
in connection with the brake-wheel, at the approaching meeting of 
the Royal Agricultural Society. As for an explanation of the 
phenomenon, | do not hold myself bound to furnish that. If any- 
one asks me how I account for the weight being sustained by a 
force less than itself, acting, too, on a shorter lever, I can only say 
that the weight is stationary ; it is supposed to be lifted with a 
certain velocity, while, in fact, it is not moved at all. Perhaps the 
action of the wheel in sustaining it is similar to that of any slipping 
strap. Cuantes T. Porter. 

St. George's Ironworks, Manchester. 





CONSTRUCTION OF SPECIFICATIONS, 

Sm, — In my letter which you were kind enough to insert 
last week, I mentioned an intention of referring on a future occa- 
sion to some permanent principles of construction applicable to 
written instruments generally, which it appears to me have been 
recently applied by Lord Westbury to the construction of specifica- 
tions. I will now endeavour to carry such intention into effect, 
being fully persuaded of the importance of the subject with reference 
to the permanent security and value of patent property, and also to 
the public appreciation of the usefulness of a patent law well ad- 
ministered. 

A specification has two ends to serve—1. It is required to define 
clearly the limits of the invention claimed as a legal right under the 
patent; 2. It is required to describe intelligibly the mode of carry- 
ing the invention into effect in the best manner kuown to the 
patentee at the date of the patent. 

lt may be said that the former is intended to be especially 
addressed to the court, and the latter to the public, represented by 
the competent workman. From this it is obvious that, in con- 
struing these two different parts of the document, the distinction 
referred to ought always to be kept in view. The language in the 
one part ought to be especially distinct and precise, while that iu 
the other is necessarily more popular in its character, Then, inas- 
much as the former is a statement of a private right as against the 
public, its language ought to be construed with strictness; and as 
the latter contains instructions tothe public enabling them to realise 
the benefits derivable from the invention, it is reasonable that more 
indulgence relative to accuracy of expression should be extended 
to the construction of this part of the document. 

Now, it appears to me that Lord Westbury, in dealing with speci- 
fications, bas distinctlyjrecognised these principles of construction, 
the want of suflicient attention to which, on the part of some judges, 
has been the cause of much unnecessary expense and inconvenience 
both to patentees and the public. I wish to avoid all appearance of 
disrespect towards other judges, but looking only to the question of 
public service it is very important that legal documents like specifi- 
cations should be construed on permanent principles, so as to ensure 
uniformity,of decision, and thereby check useless litigation. And 
keeping this question in view, it is desirable to try and ascertain 
how far such principles are habitually recoguised in practice. This 
is wy sole object in drawing attention to the confessedly able jucg- 
ments of Lord Westbury. 

Any one who will take the trouble of considering these judg- 
ments, will tind constantly affirmed the principle that every specifi- 
cation should be definitely construed by the court in the first 
instance, so as to ascertain what was the invention claimed asa legal 
right before proceeding to inquire whether such invention was new 
aud was sufliciently described. Those who have had much expe- 
rience in patent cases know how often the expenses of a trial might 
be greatly reduced by following this course. For want of it the 
field of inquiry occupies too extended an area, the attention of 
scientific witnesses is directed to points which are eventually found 
to be outside the real matters requiring to be decided, and the judge 
is in danger of becoming — by tbe mass of conflicting 
evidence on collateral pcints. But when it is settled what is the 
exact nature of the invention in question the scientific evidence 
becomes limited to material points, and there is less danger of a mis- 
carriage of justice. Besides, if it were the constant practice to deal 
with specifications in this direct manner patentees would soon find 
it to their interest to pay more attention to clearness of language 
and illustration, and it would not only be easier to try such docu- 
ments in court but also to advise upon them outof court. Itis quite 
a mistake to suppose that the ambiguity at present found in specifi- 
tions is a necessity. But I must reserve turther remarks on the 
subject for a future letter if you are disposed to grant me space for 
the purpose. Wititam Spence, 

8, Quality-court, Chancery-lane, W.C., Assoc. lust. C.E. 

1ith July, 1865. 





THE (INJECTOR, 

Sin,—The back pressure in working with hot feed, heated by the 
waste steam after it has done its work in the cylinders, is found not 
to exceed S1b, on the square inch at all speeds up to fifty-five 
miles per hour, a8 shown by cards taken at these speeds, which 
pressure will be found to exist (if it be not exceeded) whether the 
injector is used or not. 

I am perlectly aware that the injecior has been found in an 
“experiment” with a head of 10ft of water above it to work with 
the teed at a temperature of 159 deg. Perhaps “J. G.” will show 
us how he will arrange this for a locomotive, and also that it is said 
it will work with the feed at 120 deg.; but in practice it is found 
necessary to keep the feed cool in order to ensure its working ; and 
this is proved in many cases by the injector having been tried where 
the feed is heated and abandoned because it would not work 
with it, it being preferred to reap the economy known and found 
to exist by using the pump—ill-behaved and “ expensive ” as it is 
said to be—than to trust to any of the hypothetical advantages 
claimed for the injector, which so far seem anything but likely to 
be realised in practice or by extended experience. 

“J. G.” has the idea that all the steam used by a donkey pump is 
entirely wasted, So it is if not condensed as it should be, and so 
would the * live stzam ” of the injector, were it not returned to the 
boiler, As to my conclusions being “ erroneous,” and arising from 
“ forgetfulness,” or, as is remarked, “not to say anything else,” 
(complimentary, rather!) which renders it impossible for me to have 
arrived at them, except on these assumptions, I am perfectly 
satisfied to leave my vindication to the practical experience of ail 
those who are capable of knowing and understanding what economy 
really is, and can estimate the value of a thing from other points 
than a “commercial” one as respects its sale. This seems to be 
the extent of “J. G.’s” acquaintazice with the subject, for he tells us 
that “many thousands” of the injectors are in use, and, ergo, it 
must be economical. Most of our pill and quack doctors take the 
same line of argument (and the support they meet with shows a 
want of sense), but 1 question whether an intelligent person will 
consider that « proof ot their beneficial performances. 

“J. G.” wishes to know what case | am trying to prove when I 
tell him that the injector is getting taken down and replaced by 





pumps; surely he must know, as I can scarcely think that he does 
not, but from his taking a purely “ commercial view ” of the subject, 
I can pardon him for not understanding the economical and practi- 
cal, otherwise he would know that the injector fails from deposit, 
and that where economy is understood and desired to be practised 
the injector in its present arrangement will not be employed. 

I saw and tried the injector on the Continent, prior to its intro- 
duction into this country, and arrived then at a conclusion in which 
I am strengthened by daily experience, and which I find is being 
arrived at by others, some of whom no doubt could give much 
valuable practical information on the subject—which 1 hope they 
will do—would they only take the trouble. 

Whatever I have “stated” I most decidedly “mean.” I have 
given reasons for, and I hope proved, the truth of what I have 
advanced, namely, that the injector is ticklish, wasteful, and un- 
economical, not to be substituted with economy for pumps using hot 
feed, and for locomotives when substituted for pumps working with 
hot feed heated by the waste steam from the cylinders, involving a 
dead loss of 10 to 15 per cent. None of these assertions has “J. G.” 
refuted, nor adduced a single proof of a substantial or reliable 
character to the contrary, although so “ many thousand pumps have 
been replaced by the injector.” Surely if there really be any 
economy in this “beautifully ingenious scientific toy,” as it has 
well been termed, there could not be the least difficulty in bringing 
such proofs as will satisfy practical men and those of a commercial 
turn. 

in conclusion, I will say that when “J. G.” can bring forward 
some other proof of the economical advantages of the injector than 
the statement of how many thousands have been sold—which, it 
may be remarked, is more a proof of judicious commercial manage- 
ment than anything else—I shall have great pleasure in looking at 
them ; but I do not feel disposed to waste your valuable space or my 
time in combating the mere assertions which emanate from one 
unwilling to take other than a commercial view of the subject, and 
whose experience of economy, either in theory or practice, 
(both of which points require to have some attention given to them 
before an opinion of any value can be pronounced) seems to be far 
less solid than that which he has obtained by stivking to the other 
side of the question. 

London, July 10, 1863, Economy. 


THE PENETRATION OF ARMOUR PLATES. 

Sin,—In a letter quoted in your columns, Sir William Armstrong 
at length lends the sanction of his great experience to views of the 
delusiveness of the present system of denominating ordnance by 
the weight of their shot, identical with those which I expressed in 
your columns more than two years ago (Enainerr xiv., p. 247), at 
a time when the recognition of the law that (within limits) the 
penetration of armour plates varies as the vis vivd of the shot, and, 
consequently, as the charge uf powder, was, 1 believe, very rare. 
That clearer views now prevail is doubtless due to the steady 
growth of general information on these points during late years. 

To the statement, however, tbat the diameter of the shot in the 
case of steel projectiles has little influence on the penetration 
because “the greater velocity obtained with a large bore compen- 
sates for the diminished resistance in the plates opposed to the 
shot from a small bore,” Iam unable to assent. This implies that 
the work communicated to the shot per pound of powder increases 
in the same ratio as the bore, the resistance of the plates increasing 
in that ratio. On thecontrary, I find that such data as are accessible 
prove the velocity communicated to be nearly constant for charges 
proportional to the weight of the shot in similar guns. ‘Thus, to 
take a single instance from data given in Sir William’s letter, com- 
paring the old 68-pounder and the 300-pounder, I find that the 
work communicated to the shot is only 9 per cent. greater in the 
latter case than in the former; whereas the diameter of the shot, 
and consequently the resistance of the plates, is 33 per cent. greater. 
Hence since in practice the calibre of guns necessary to perforate 
armour plates increases as the thickness of the plates augment, the 
charges required will increase in a higher ratio than that of the 
squares of the thickness of the plates; and, therefore, the point at 
which the targets will be found to be superior to the guus—the 
defence to beat the attack—will, by so much, be the sooner reached. 

For the sake of brevity, I shall simply refer here to the principles 
enunciated in two previous letters, taking the formule there 
given as proved. (Enainzer xiv., pp. 247, 278.) 

Let w be the weight, v the velocity, and r the semi-diameter of a 
shot striking an armour-plate of the thickness d; then we have 
found— 

we=T rd’, (1) 
where T is a constant. But, with similar guns, having similar 
projectiles and charges having a constant ratio to the weight of 
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the shot, the velocity is nearly constaut. Heuce— 
w 
#=A-— 
7 
But r varies as Vv w 
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wed =Cwe , 2) 


(3) 


That is, for similar guns as above, the maximum thickness of 
armour plate perforated will vary as the 7th powers of the weights 
of the shot; or, in other words (on the present system), the de- 
nomination of the gun. And the weight of shot (the charge being 
in a constant proportion) required to penetrate different thick- 
nesses of plate will be (not as the square, but as) the jad power of 
those thicknesses. , 

To whatever extent it is ultimately found that the vis viva per Ib. 
of powder increases with the bore, these formu! will need to be 
corrected. 

I have calculated the valuo of the constants C and D for two 
cases. 

First, with cast iron Armstrong shot, fired from Armstrong 
rifled guns, with charges one-eighth the weight of the shot— 


(4) 


w=3 a? (5) 


Second, for flat-ended cylindrical sieel shot, the charge being 
one-fifth that of the shot, as in the case of the 300-pounder men- 
tioned by Sir William Armstrong— 


d=1°05 we 
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w=Dd?......- 


d = 0-644 w? . a he ee ee 


(6) 
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To test these results let us assume that the resistance of the com- 
bined structure kuown as the Warrior target, with 4}in. facing, 
was equivalent to that of an unbacked Gin. plate, and tbat of the 
Hercules target, with Qin. facing, is equivalent to that of a 12in. 
plate. This estimate, if not exact, cannot be very far from the 
truth; and, relatively, the resistance of one being four times that of 
the other, is the same as given by Sir William Armstrong. Then 
for cast iron shot (formula 5) we find that a 264-pounder, with 33 Ib. 
charge, will be required to penetrate the Warrior target (1), and a 
1,50-pounder, with 187 lb. charge, to penetrate the Hercules target. 

Similarly, with steel flat-fronted shot, the Warrior will require an 
80-pounder, with 161b. charge (2), and the Hercules target a 400- 
pounder, with 90 1b. charge. 

Yo be similar to the 300-pounder the 600-pounder should carry a 
charge of 120 1b. It is said to have been fired with 90 lb. Now, 
looking to the fact that the shot is larger than that of the normal 
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450-pounder in the calculation above, and will, therefore, require a 
greater charge, I am of opinion that if ever it is used against the 
Hercules target with a charge of 100 lb. of powder it will perforate 
the target (3). If 701b. of powder in a 600-pounder gun, as given 
in Sir William’s letter, represents the limit of safe loading, then a 
somewhat larger charge stiil will be required ; so that these calcula- 
tions agree with and confirm the practical conclusion at which Sir 
William has arrived, that a gun carrying 120 lb. of powder will be 
necessary to penetrate that target, and this agreement in the result 
may lead him to be more disposed to accept the conclusion that the 
charges required to penetrate plates do not increase as the square of 
the thickness of the plates, but in a higher ratio. 

Formula 6 gives for the penetration of the 300-pounder, with 
60 lb. charge and steel shot, a thickness of 103in. Now, Sir William 
Armstrong states that that gun actually perforated the Yin. facing of 
the Hercules target, doing some, if not much, damage to the 
backing. The agreement of fact and formula is as close as could be 
expected. 

(1.) The 300-pounder, with a 150 Ib. cast iron shot, 10}in 
diameter, penetrated the Warrior target with 40 lb. and 50 Ib. 
charges. ‘The shot of the 264-pounder, by assumption, would have 
been only 9in. diameter. 

(2.) The 80-pounder shot would be 6fin. diameter, so that this 
result agrees nearly with the experiments with Whitworth shell 
against the Warrior target. 

(8.) It was once fired with 70 lb. against an i1lin. unbacked plate, 
but the plate palpably gave way by transverse fracture, affording a 
strong confirmation of the views | expressed in a previous letter on 
the mode of yielding of thick plates, 


For the formule in this letter it will be seen that r = 0°75 # w 
nearly, Witiram Cawraorne Unwin, 
Kendal, July 10, 1865. 





CALCULATING THE STRESS ON GIRDERS, 


Sir,—Mr. MacCallum seems to imply by the paragraph, “formule 
“ which do not take into account the varying stresses caused by the 
“ rolling load, and which do not show what the greatest stress on 
‘each bar is, must necessarily be erroneous in theory, and unsafe 
“in practice,” that the formule furnished by me do not do so. 
My letter to Tue Enorineer, March 24th, contains formulw which 
give at once the strain on each bar due to the whole load together ; 
that due to the weight of the girder only, the roadway only, and 
the live load only, may be obtained at once by omitting the loads 
due to the other two. In ‘Tue Enernesrr of April 7th, I have taken 
account of the “varying stresses caused by the rolling load,” in 
conjunction, however, with the dead weight of the bridge. To con- 
sider the effect of the live load only when it is not uniformly dis- 
tributed is absurd, and does not give results even approximately 
correct. The following example will show my meaning :—Suppose 
the live load extend over half the bridge, the diagonal strains due 
to the live load only will change their direction in a bay different 
from that in which those due to both the live and dead load change. 
Moreover, on the diagonal and vertical rods near the ceutre of the 
girder only can the load be said to be suddenly imposed. On the 
disputes of the previous letters, Mr. MacCallum and I have both 
said enough. The feelings under the jnfluence of which I wrote 
my last epistle were, whether rightly or wrongly, the very reverse 
of initiated. W. D. 


July 10th, 





FURROWING AND PITTING IN LOCOMOTIVE BOILERS. 

Sm,—Some theorists attribute furrowing to the expansion and 
contraction of the boiler, inducing a bending and unbending of the 
plates ; if so, then the outside of the plates would show an abrasion 
similar to the end plates of the smoke-box, as with inside cylinders, 
or simply to a straight strip of iron bent and unbent by the hand. 
These furrows are observed with lap joints, with butt joints having 
inside strips, but when the strips are outside no furrowing takes 
place. Now, with this statement, I hold this theory of bending and 
unbending of a circular boiler to be perfectly erroneous, and look to 
natural laws for an explanation of the furrowing and pitting 
of steam boilers. 

Mountain torrents very rapidly wear the bed of a river of the 
most compact material, and it is well known that the bilge water in 
a ship rapidly wears off the rivet heads, by the mere friction of the 
water rolling backwards and forwards. Were water allowed to drop 
on an iron plate drop by drop pitting would follow, corrosion taking 
place, and the impact of the falling water washing away the rust as 
it formed—thus eating into the iron very quickly, more especially 
on soft spots of the surface, 





Now, what is the mechanical action of the water in a Jocomolive 
boiler? I take it to be a racing of the particles from the fire-box to 
the smoke box end, and as the steam is generated from the tubes 
a partial explosion takes place in all directions, carrying the 
particles of water along with it. I am not so certain that 
the impact of the water propelled by the steam generated by 
the tubes acting. on the suriace of the boiler, does not, in a 
kreat measure, account for pitting; when corrosion takes place 
the incessant impact of the water on the soft spots of the iron 
must wash off the rust as it forms, leaving the surface always raw, 
as it were (assisted in some cases by galvanic action). The illus- 
trations in your pages show the centre of the furrow about one 
inch from the lap joint. Now I will endeavour to give an expla- 
nation of this. Noticing pieces of wood floating on the surface of 
our silent Thames when the river had attained its greatest down- 
ward velocity, I was quite struck by observing at the piers of the 
bridges, that the pieces of wood never came in contact with the 
pier, but invariably took a rapid current about one foot from the 
pier, and were carried away more rapidly than in the centre water- 
way. Now, how is this to be explained? I take it that the water 
flowing against the pier is repelled the same as the sea dashing 
against a breakwater is thrown back again, and being met with a 
downward current, and the meeting of the waters, I will say, induces 
« rapid current one foot from the pier. Those interested can 
make this observation for themselves by simply looking over, say 
Westminster Bridge, and observing materials floating on the sur- 
face. Now J am just going to state that this phenomenon is the 
cause of the furrowing of locomotive boilers. Where a boiler is 
made perfectly cylindrical with butt joints and the strips outside, 
no furrowing is observed; with the strips inside, or with lap 
joints, furrowing takes place. Now, in my opinion the 
strips and lap joints are the obstructions, as in the piers of a 
bridge, causing these furrows; the steam generated from the tubes, 
shooting the water against the edges of the plates, is repelled, and 
the racing of the water from the fire-box end causing a rapid 
current to flow parallel with the joints, this upward and repelling 
pa onward action of the confined water inducing more friction 
and, consequently, keeping this part of the boiler in a raw state, 
ns it more subject to corrosion and galvanic influence. With 
: ese vpinions I consider, when the edge of the plates are placed 
downwards, they are more liable toform furrows. I notice a bevel 
ge of your illustrations which I consider would tend to lessen 
this evil, but cannot imagine it would be easily caulked, as it is very 


difficult to caulk a knife edge. Now, this is not a bending and un- 
bending theory, neither is ii a bulging one, as in some cases these 
theories may hold good; but at the same time the mechanical 
action of ihe water in either case I consider rapidly deteriorates the 
boiler. Now, the cure is by making outside strips strong enough 
with butt joints and a proper form of rivet, which I maintain is a 
double counterlap ; thus we will have as strong a boiler and prevent 
furrowing, which must tend, in a great measure, to reduce the 
number of boiler explosions. The drawing shows the rivet 1 would 
adopt for lap and butt joints. A curved countersink is, I consider, 
the strongest form, as the iron is less distorted. Part of the head of 
rivet is retained to resist the force of impact from the rivetting 
hammers; and it is evident that if the head is reduced by corrosion 
the countersink will hold good. Joun G. Winton, 
13, Gladstone-strect, 12th July, 1865. 





TESTING CHAIN CABLES. 

Siz,—Some weeks ago, I noticed in the correspondence columns 
of the Mechanics’ Magazine, a letter giving some practical results on 
the friction of hydraulic presses, which places Mr. Z. Colburn’s pro- 
posal in a rather ridiculous light. It was signed by Mr. Roberts, 
the Millwall manager of Messrs. Brown, Lenox, and Co., the well- 
known chain cable makers. He says :—“ My position with Messrs. 
Brown, Lenox, and Co., has caused the testing machine to be my 
constant study for eighteen years, and when in 1856 Mr. Lenox 
thought of altering his machine from gear to hydraulic, 1 was 
directed to examine all machines that I could get access to. Among 
others I examined the one at Messrs. Micheson’s, made by 
Mr. Dunn. This I found to be what the maker describes as an 
approximate machine, but the result was that I recommended full- 
power levers similar to those in H.M. dockyard. This was approved, 
and the cylinders and levers were made by Messrs. Cottam and 
Hallam, and the whole machine refitted and the new gear 
fitted to it at these works under my immediate superin- 
tendence, and when completed a fourpenny piece would 
turn the scale and will do so now. . . .« + « « + 
Since the passing of the Chain Cable Bill a bydraulic indicator, 
made by Sir William Armstrong and Co., has been attached to it ; 
and this has quite confirmed my former opinion that full-power 
levers are necessary, for the levers indicate over a ton before the 
indicator moves; and upon looking for the cause, I find the area 
of the piston multiplied by the pressure per square inch necessary 
to move the plunger of the indicator gives over a ton. This is, 
therefore, accounted for; and although up to twenty tons there is 
greater variation, after that the indicator goes ahead of the levers, 
and at 46} tons is ahead 33 tons, at 694 is at 75, and at 91 is at 
100, showing a loss of 10 per cent. by friction of the cup leathers. 
“Now, in machines having only 25 per cent. of lever power, this 
would not be noticed; consequently, a machine could be licensed 
under the present regulations that would indicate 100 when 91 tons 
only was on the chain, an approximate scarcely near enough, I 
think, even for Mr. Dunn.” 

These extracts speak for themselves, and help to show, even if no 
other evidence were in existence, that, without compound levers, 
the friction of hydraulic presses must always be an “ unknown 
quantity.” Z. 





CONTINUOUS RAILWAY BRAKES, 


Sir,—In yourinteresting article on railway brakes iv last: week’s 
paper, a prominent and favourable notice is again given of mine, 
There is also a comparison drawn between Creamer’s brake and 
mine, especially as to the rapidity of application, which I beg to offer 
a few remarks upon. 

I do not happen to know his system, but from your remarks I am 
informed it is the guard who stores up power during the journey 
by winding up a strong spring which is released by a trigger when 
the brake is to be applied. This should act promptly enough, but 
under the ever-varying conditions of the state of the weather, speed, 
aud gradients, will require considerable judgment on the guard’s 
part as to the proper moment to release it. 

On the other hand, when applying my brake, I wind up about 
7{t. of chain (say, for ten carriages) by the running wheels of the 
van, which, in an emergency, may be done in one second. The 
guard cap apply my brake over all the train by a couple of 
turns of his hand-screw without exertion, and can increase or 
diminish his grip as circumstances require. 

Some years ago Mr. Newell brought out his brake, which was 
also operated by releasing pent-up springs, but railway engineers 
do not hold to the permanent efficiency of springs for similar 
purposes. 

There is also a suggested improvement by combining both our 
brakes, that I cannot see any need for at present; I have sufficient 
power, which may be had on a moment’s notice, and a power—the 
running wheels—which is always present and reliable: to add 
—_—- therefore to it would just add complexity where simplicity is 
wanted, 

I would ask Mr. Creamer, or his agent in this country, what 
description of spring he could give to draw in the chain for 7ft. 
with a tractive force of about four tons ? —he claims to have improved 
on our present practice in making springs; or, if supplied, how such 
a pent-up force would act on the train when suddenly released ! 


| Again, the effect of a —_ is to exert its main force at the onset 


and get spent towards the end. Now in applying force to brakes it 
should be the reverse, it should be applied moderately at the onset 
and be increased just as the speed is decreased. 

It would be invidious to offer remarks on my system furthor 
than these comparisons have elicited, but 1 may be permitted 
to say, in conclusion, that since both systems are in opera- 
tion engineers interested may see and form their own opinion. 
lcan refer to trains performing the heaviest passenger traffic in 
England, and to those having the greatest speed aud weight of 
engines or carriages as illustrations for both extremes, On the 
North London Railway and on the Metropolitan, the trains make 
1,200 stoppages per week. The Great Western broad guage express 
heavy engines and carriages give the other side, where excessive 
momentum has to be dealt with. In the former case, | can stop 
the train of ten carriages in one hundred yards or in twelve 
seconds, and the express I can stop in three hundred yards, or iv 
half a minute. The North London was the first to adopt it ex- 
clusively over their entire system, and the Great Western are acting 
vigorously, since the recent accidents, in the same direction, I having 
a contractin hand to supply them with two trains fitted complete 
per week. 

Great Western Railway Works, 

Paddington, N. 


Joun CLARK, 


Pusuic Works at Fiorence.—(From our Correspond-nt.)—The 
new capital of Italy is about to contract a loan for the prosecution of 
great public works, water supply, boulevards, &c. The amount of 
the loan is stated roughly at £2,000,000. 

Coat in BeLcrum.—(From our Correspondent.)—The extraction of 
coal in the province of Hainaut during the last five years has been 
«8 follows: —1860, 7,506,720 tons; 1861, 7,935,645 tons; 1862, 
7,795,170 tons; 1863, 8,101,102 tons; and 1864, 8,670,372 tons. The 
value per ton of the coal extracted in the province appears to have 
been steadily declining during the period under review. 

Tue Cronstadt Messenger states that during a trial of speed 
between the screw frigates Alexander Newski and Dmitri-Donskoi, 
each carrying fifty-one guns, with engines of 800-horse power, the 
Donskoi performed 12 56-100 knots an hour, and the Alexander 
Newski, 12 23-100. The two frigates were built iu Russia. They 
are each 272it. long, and 51ft. on the beam. The Dmitri-Donskoi is 
built principally of oak, with some parts of larch and fir. Her 
engines were manufactured by Buird, of St. Petersburg, and cost, it 
is said, £180,000. ‘I'he Alexander Newski is constructed on pre- 





cisely the same model. 





A New Licnr.— This journal recently calied attention to the 
strong resemblance of the crystals of sulphate of magnesia and 
sulphate of zinc, they being so much alike that the eye cannot with 
certainty distinguish the difference. Unfortunately a proof of this 
was given in the City about the same time, for a chemist’s assistant 
served a woman with sulphate of zinc for Epsom salts, in consequence 
of which she was made very ill, but is now slowly recovering. 
L’Opinione, of Turin, ed that Professor Carlevaris de Mondovi 
had discovered a means of producing light of more actinic power 
than that given by metallic magnesium, and that the editor of 
that journal had seen portraits taken by its aid. The inventor— 
who at first kept his process a secret, although he had made some 
successful experiments with the new light at the Scientific Institu- 
tion at Genoa—came last week to Paris, and made his process 
known at the Academy of Sciences, He said that when magnesium 
wire was ignited in atmospheric air, or in pure oxygen, the most 
luminous effects were not manifested till a certain quantity of oxide 
had been formed, and was raised by the heat produced to an exces- 
sively high temperature. The light in this case, as in the combus- 
tion of carburetted hydrogen, asin that of hydrogen in contact with 
platinum, and as in the Drummond arrangement, is derived from 
the solid particles raised by the flame to a great heat—a heat which 
dissolves and volatilises platinum, but leaves the oxide of magnesium 
solid, fixed, and intact. To raise this oxide to the temperature 
necessary to give the greatest light, it should be presented to the 
tiame in as small a quantity and in as large a volume as possible, 
which is done by employing a spongy oxide, obtained in the fol- 
lowing manner :—A piece of chloride of magnesium is exposed to 
the flame of the oxyhydrogen blowpipe, in contact with a piece of 
carbon, The chloride of magnesium is rapidly decomposed, leaving 
the spongy oxide, which gives the light in question; or by simply 
replacing the chloride with the carbon of magnesia of commerce, 
the same effects can be produced. ; 

ARTIFICIAL Psarts.—Artificial pearls or beads are of various 
kinds; most generally they consist of solid masses of glass, with a 
hole drilled in them, or they are blown hollow, and then filled out 
with metallic lu-tre grains, wax, or with the fine scales of the bleak 
fiss, which have a silvery and pearly lustre. The art of imitating 
pearls is attributed to a manutaciurer of beads, of the name of 
Janin or Jalquin, who lived in Paris in 1680; he was led to the dis- 
covery by seeing, one day, the scales of the bleak fish swimming in 
a trough, where the fish detached them by rubbing against each 
other ; and he at once conceived the idea of applying these scales 
for imitating the orient of the pearls, by mixing them with a muci- 
lage, and filling the interior of hollow glass bulbs, and he gave this 
natural and wonderful production the name of extract of orient—a 
very singular name, but still significant of the meaning of its 
em »ioyment. It is well known that this little white fish, the bleak, 
is found in abundance in the rivers Seine and Marne, in France, and 
in many small rivers in Sweden, Germany, and Italy. Tor the 
purjose of extracting the colour of the scales of the fish they are 
rubved pretty hard in the fresh water collected in a stone basin, 
which settles down in the bottom of this vessel; the sediment is then 
pre-sed out through a linen rag, and they are then replaced again 
in tresh water, and left there to settle for several days, when the 
water is drawn off and the precipitate is carefully collected ; 
this is called the extract or essence, and it requires from 
17,000 to 18,000 fish to obtain 500 grammes (a little over 1 1b.). 
The scales being animal matter are, therefore, liable to decompo- 
sition, and for their preservation numerous chemical agents have 
been employed by the different manutacturers, all of whom, who have 
succeeded, keep it a secret; it is, however, known that liquid 
ammonia is added to the paste of the ecales. ‘The operation of 
the manufacture is very diflicult; but an experienced workman can 
manufacture 6,000 pearls a day, The chemists have experimented 
for some years to imitate the extract of orient—as it requires such 
a large quantity of fishes to obtain any amount of the scales—and, 
according to Mr. Barbot, the following preparation has produced a 
favourable result, which is, by distilling one part of oxide of bis- 
muth and two parts of corrosive sublimate ; the product is a species 
of butter, which, on re-distilling, yields metallic quicksilver and a 
very fine powder. This is the substance used for orientalising or 
coating the artificial pearls with the true gloss of an oriental pearl. 
The same scales are likewise used to coat beads of gypsum, or ala- 
baster, which are soaked in oil, and then covered with wax, 
to give them a pearly appearance, The Roman beads are 
made in this manner:—The scales are dissolved either in liquid 
ammonia or vinegar, and the solution or liquid is used for 
covering those artiticiul beads. The Turkish rose beads are made 
of an odoriferous paste and are turned afterward like those of coral, 
amber, agate, or other hard substances. The knitting beads are 
sold in meshes of one hundred and fifty, or twenty strings of fifty 
beads each, of various colours; and the large glass beads in meshes 
of twelve strings. There are numerous manufactories in Germany 
and Italy of the various kinds of beads, wuich are used to a very 
great extent both in Africa and North and South America, 
Germany exports yearly from its different manufacturing places, 
such as Heidelberg, Nuremberg, Sonnenberg, Meistersdorf, in 
Bohemia, and Mayence, more than a million dollars’ worth. In 
Venice are large establishments for the finest cut beads. Nuremberg 
manufactures, besides glass beads, considerable quantities of amber 
beads. In Gablontz, in Bohemia, more than six thousand persons 
are engaged in the manufacture of beads that are made of pure 
glass or of a composition. From the glass houses, which are very 
numerous in Bohemia, the rods of diilerent sizes are delivered to the 
glass mills for cutting, which is performed by water power or by 
hand. In 1828 there were in that neighbourhood 152 mills in opera- 
tion; a number of glass blowers were likewise engaged, who 
possessed great dexterity in blowing the small beads with the assist- 
ance of a small blow-table. In the manufactory of George Benedict 
Barbaria, at Venice, six hundred varieties of beads are constantly 
making; and that of Messrs. Gaspari and Moravia manufactures, 
besides the beads, every article of jewellery from the same material, 
The rose beads of Steffansky and ‘lausig are made of bread crumbs, 
which are beaten up with rose water in a wooden mortar, until they 
become a uniform mass, to which is added some otto of roses and 
droplake, when it is wade into beads with dissolved gum tragacanth ; 
for the black rose beads, Frankfort black is substituted in the place 
of the drop-lake. Lamaire, of France, manufactures beads equal in 
lustre and beauty to real pearls. He adds to 1,000 ounces of 
glass beads, three ounces scales of the bleak-fish, half an ounce 
fine parchment glue, one ounce white wax, one ounce pulverised 
alabaster, with which he gives them an external couting. 
Rouyer manufactures his beads, also in France, from opal, which he 
covers with four or tive layers of dissolved isinglass, and then with 
a mixture of a fat oil, spirits of turpentine, and opal, so as to prevent 
their becoming moist. In order to render them of the peculiar lustre 
of the orienta! pearls, they are covered with a coloured enamel. The 
opal is fused into rods by a lamp, over which is laid a brass wire to 
support it ; the wire is held in one hand and the opal ia the other, 
and the wire is then kept turning until the bead has the desired size 
and roundness ; if a coloured enamel is to be applied the beads are 
made but half the required size, which being done they are once 
more covered with the opal, theu the solution of isinglass is used, 
aud lastly the varnish. Beads made in this manner are with 
difficulty distinguished from the oriental pearls. The best method 
of making artificial pearls is certainly by means of pulverised real 
pearls. Either the smallest, or the deformed large specimens, may 
be reduced to a fine powder, and then soaked in vinegar or lemon- 
juice, and the paste made up with gum tragacanth ; they may then 
be cut out with a pill machine, or a silver mould, of any desired size, 
and when a little dry inclosed in a loaf and baked in an oven; by 
tin amalgam, or by the silver of the scales of young lish, the proper 
lustre may be given. ‘The shad fish, as well as the white tish of Ame- 
rican lakes, must yield an extract of orient of as good a quality as the 
bleak fish of the Seine, and it is to be hoped that some enterprising 
mechanic may take an opportunity of preparing the white matter 
adhering to the scales of the fish just mentioned, either for export or 
for the purpose of imitating pearls. 
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YULE’S IMPROVEMENTS IN ROLLING MILLS, AND IN OOUPLINGS FOR THE SAME. 
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Tus invention, patented by Mr. W. Yule, engineer, St. Peters- 
burg, comprises improvements in rolling mills, and in couplings for 


the same, such couplings being designed to lessen the shocks when | 


the motion of the rolls is reversed, and being also applicable to 
other machines in which heavy revolving pieces have their motions 
frequently reversed. 

Fig. 1 is a plan of the gearing of a rolling mill as constructed with 
the improved arrangement, and as fitted with a modification of the 
improved coupling; and Figs. 2, 3, and 4 are enlarged views of the 
coupling. 


The first-motion shaft 1 is represented as fitted with three | 
mag on 2, 3, 4, one at each end, fitted with crank pins, to be driven | 
y two steam cylinders which are not shown, and one, 3, with the | 
One pinion, 3, gears with a spur | 


fly-wheel 6 on the middle part. 
wheel 7, fast on a shaft 8, mounted in bearings in the line of the 
shafting transmitting the motion to the rolls. The other pinion 4 
gears with a spur wheel 9 on an intermediate shaft 10, which has 
also fast on it a pinion 11, and this last gears with a spur vheel 12, 
having ite axis or centre in the same line as the shaft 8, but being 
made to revolve in the opposite direction to that of the shaft 8 by 
the introduction of the intermediate shaft 10, 
giving the reversed motion, is fixed on a tubular shaft 13, which is 
mounted and turns in separate independent bearings 14, 15, on both 
sides of the wheel. The clutch shaft 16 is entered through the 
tubular shaft 13, being additionally supported by a bearing 17 
beyond it; and it receives motion by means of a clutch 18, of the 
usual kind, arranged in the line of and between the ends of the two 
wheel shafts 8, 13, which are fitted with the usual clutch pieces 19, 
20. With this arrangement the driving gear can be kept in better 
order than when the reverse motion wheel is supported directly on 
the clutch shaft; and when the clutch details require repair the 
clutch shaft 16 can be drawn back, while the large wheels 7, 12, and 
their shafts 8, 13, need not be lifted. This improved arrangement is 
also superior to one which has been tried (which the ntee does 
not claim), and in which the wheel on the clutch shaft is provided 
with a separate or independent support on one side only. second 
set of rolls may be driven by the same gearing, but with the addition 
of a second intermediate shaft to be driven by the pinion 2, and 
with the necessary parts connected therewith, and with the other 
end of the shaft 8. 

The improved coupling is of a composite character, the two parts 
of the coupling having the usual claws or segments, which, when in 
contact, form an unyielding connection between the parts, while 
these are arranged with some play or space between them, so that, 
when the motion is reversed, one part of the coupling moves round 
& little before the segments come into contact, and in so moving 
round is resisted by a frictional appliance. 

Fig. 2 is a longitudinal section of @ modification of the improved 


The wheel 12, | 





coupling as fitted in the line of shafting; Fig. 3 is an inside face 
view of one part of the coupling; Fig. 4 is an inside view of the 
counterpart coupling; and 
for applying the frictional resistance. 


Fig. 5 is an inside view of a ring used | their water mills from working regularly. 

The segmental claws or projections 21, formed on the one disc or | cially for sheet iron and iron wire. Sales are more difficult in the 
coupling 22, enter segmental openings 23, formed in the other disc | south, notwithstanding the closing of the ironworks at Recazeville. 
or coupling 24, but the segmental openings 23 are longer than the | Theironmasters in the west have to contend with the Belgian manu- 
projections 21, so that, on the motion being reversed, the disc 24 | facturers, whose produce arrives regularly by the Antwerp Naviga- 


, which they are filling the markets. 





Manufacturers in the neigh- 
bourhood of St. Dizier complain of the dry weather, which prevents 
Prices there are more 
firm, but no rise. Prices are better in the district of Lyons, espe- 


| must move round a certain distance before contact takes place on | tion Company’s boats. Several meetings of the shareholders in joint- 


the other sides of the projections 21. 
lugs 25 to receive bolts, by which there is connected to the disc an 
iron flanged ring 26, which is applied to the further side of the 


disc more or less, and thus occasion a frictional resistance to the 
moving of one disc without the other. The friction ring 26 is 


formed with snugs 27, which embrace the lugs 25, and cause the | which exists in their tariffs, so injurious to the supply of ironworks 


ring to be carried round without subjecting the bolts to an unneces- 


| more gradually communicated than when the couplings ———— 
at all, while it has the advantage over ordinary frictional couplings 
that the parts come with a to a dead lock after a determined 
| amount of yielding movement 


| 





The disc 24 is formed with | stock iron companies have been held lately, and the reports presented 


by the directors exhibit the difficult position in which the pro- 
prietors of ironworks are placed. Among the remedies suggested 


other disc 22, and, by screwing up the bolts, is made to grip this | are a pressing appeal to the Government to — the works for 
t 


improving navigation by canals and rivers and the reduction of the 
tolls. They demand of the railway companies to remove the inequality 
the 


with minerals. The reduced dividends lately declared by 


| sary shearing strain. With this arrangement the reversed motion is | directors of ironworks prove that the complaints are not without 


reason. There were 6,424,874 kilogrammes of cast iron imported 
into Paris during the first five monthsof the year 1864, together 
with 11,288,019 kilogrammes of unwrought iron. The imports 


as taken place, after which any | during the corresponding period of the present year amount to only 


extra strain, as on a plate being entered between the rolls, cannot | 5,497,062 kilogrammes of cast iron, and 7,770,247 kilogrammes of 
| start the coupling. One cf the composite couplings is shown as | unwrought iron, showing a considerable diminution. At a general 


| applied at the end of the clutch shaft 16 of the rolling mill, and con- | 


| necting it to the braking spindle 28, 29, which transmits the motion 


meeting of the shareholders of the Chatillon and Commentry Iron- 
works a dividend of 10f. the share was declared. -The directors of 
the F¢ bault Ironworks, at their general meeting, declared a 





to the pinion axle 30. It is preferred to make this braking spindl 
| in two pieces, 28, 29, and to introduce a second composite coupling 
between these pieces, and an ordinary coupling box 31 between the 
| latter piece 29 and the pinion axle 30. The two spindles 28, 29, and 
| the pinion axle 30, are formed with grooves or flutes, and are fitted 
with a little play into the several coupling pieces, so as to form 
approximate universal joints, as is well understood, to allow of any 
| little deviation of the parts. Two or more of the composite couplings 
may be applied on the braking spindle, or at any convenient points 
between the rolls and the clutch spindle; and, when two or more 
are used, it is preferred to have the friction rings adjusted to take 
different strains to overcome the frictional grip of each, so that, un 
reversing the motion, the coupling having the smaller frictional! 
grip will be first acted on, and then the other or others. 








Tus Inon Taave or France.—The accounts received from the 
iron manufacturing districts state that sales are slow and difficult, 
with a tendency rather to a further fall ef prices than to a rise. 
Manufacturers are working briskly in the north and north-east of 
France, without examining whether there is a probability of dis- 
posing, at a remunerative price, of the large stock of goods with 








dividend of 35f. the share. Two establishments in the east of France 
have already availed themselves of the treaty of commerce with the 
Zollverein, and have contracted for the supply of 200 or 300 railway 
wagons with a German company. The proprietors of the ironworks 
of Graffenstadeu are said to have contracted to supply the Baden 
Railway Company with twenty-four locomotives, of which the 
boilers, it is said, are to be constructed of steel plates. 

Mines 1n South Avstratia—There are now seven working 
mines on the peninsula, nearly all of which may be said to be pay- 
ing mines, viz., Moonta, Wallaroo, New Cornwall, Yelta, Karkarilla, 
Karilla, and South Wallaroo. The Moonta is probably the richest 
mine in the world, standing almost uorivalled for the richness of its 
mineral deposits. It is stated that the monthly produce of ore 
varies from 1,500 to 1,800 tons, worth at least 20 per cent. of pure 
copper. Very rich black ore is also being raised from the mine, 
besides sulphides and carbonates of various percentages. Next in 
importance stands the Wallaroo mine, near Kadina, the quantity of 
ore raised from which nearly equals that of the Moonta, but the 
quality is inferior by 5 to 7 per cent. A large accession of strength 
has lately been received at this mine, sixty men, with their families, 
having just arrived from England. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication 

Norice.—A SpeciaL Eprrion of Toe Enernerr is published for 
Foreign CrircutaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*," We cannot undertake to return drawings or manuscripts. 
We must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

T. W. anv J. B.—The average pressure will be 25°4 lb. 

E, G. W.—Little or none, for nearly the same reason as that already given. 

R, C.—Neither good nor lucrative ; have nothing to do with them. 

L. P. (Milan).—Addvress the secretary, 26, Lombard-stieet, London, B.C. 

A CoNsTANT SUBSCRIBER.— Messrs. Winchester, Gravely, and Sager, Upper 
Bast Smithfield, will supply you with a distilled water apparatus of any 
size You require. 

W. v. (Luton).— We fancy that the “ Field” boiler will answer your purpose 
better than any other. The Harrison boiler is made at the Harrison Boiler- 
works, Openshaw, Manchester. 

E. G.—An apprenticeship, or an equivalent term of active employment as a 
civil engimer. The fee for a regular apprenticeship may be any sum Jrom 
£100 to £1,000, ordinarily about £500. 

J. C. (Glasgow).— Your invention appears from your description to be very 

valuable. You cannot make tt public with safety however, unless you secure 
at least provisional protection, costing about £5 1s. 6d. If you think 
proper to submit the details to us in cuntidence, by letter, we shall be in a 
position to give you advice. 
'. E. M.—Nothing of the kind hes yet been tried, as far as we are aware. 
Unless you state your ideas more definitely we cannot say whether any 
theoretical objections exist.” The “ Great Britain” broad gauge locomotiwe, 
with 18in, cylinders and 24in. stroke, has worked up to 1,000 horse-power, 
possibly the highest result ever obt lL from a loc tive. 

Dunpre.— Your design is very good, and we have no doubt that in the main 
your engine will give you satisfaction. The cylinder should be jacketted, 
however, and we do not like the guide for the piston rod. Both it and the 
brasses in the tail of the connecting rod will give trouble at high speeds. 
Why not use the slipper guide employed in marime engines ? 

C. 8S.—Humber’s ** Treatise on Bridges,” last edition, is the most complete work 
of the kind published. It is rather expensive, however, and you will possi- 
bly obtain nearly all the information you require Jrom the jirst edition. 
You will find a complete description of the Charing-cross Bridge, fully illus- 
trated, in the Transactions of the Institution of Civil Engineers for 
1863, in the form of a paper, by Mr. Hayter, M.1.C.£. You will find an 
excellent paper on the road-bridges of the Charing-cross Raihcay, read 
before the Society of Engineers, in THK ENGINEKR for October i6th, 1d64. 
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THE ENGINEERING LEGISLATION OF THE SESSION, 


Every year witnesses an extension of the influence of en- 
gineering on the social life of the country, and in the course 
of each succeeding session a greater or less amount of legis- 
lation is framed to meet new conditions. We do not refer 
to the innumerable private bills for railways, or gas, or 
water, or other engineering undertakings, which are being 
passed every session, but rather to the public Acts intended 
to regulate the dealings of imperial polity with engineers 
and their works. Already the intricacy, to non-professional 
outsiders, of many of the engineering questions brought 
before the House has made itself felt, and the Court of 
Referees on these cases bids fair to become a permanent 
Parliamentary institution. A logical mind has often to 
smile at the piece-meal way in which most of our legislative 
improvements are carried out, but further reflection points 
to a consolation for the absence of uniformity and precision in 
the certainty that no resulting interference with trade will 
ever take place without pressing present necessity. However 
short this last session, it has not passed without much Parlia- 
mentary work being done in legislation on technical matters. 
This work may be divided into three kinds: that which has 
resulted in Acts successfully passing the ordeal of three read- 
ings in both the Houses; next, the discussion of measures 
only attempted to be carried this session ; and lastly, the 
amendments often required in the working of Acts which 
have been passed a session or two previous. It not uncom- 
monly happens that the most successful laws have been 
disputed and rejected for several sessions before being 
actually passed, while, on the other hand, amendment Acts 
have often to be passed to fill up the leaks which practice 
has picked out, or which have been caused by a defective 
framing of the original bill. 
, Amongst the most important public Acts in their bear- 
ing upon engineering interests, which have been success- 
fully passed this session, are the Locomotives on Roads 
Act and the Industrial Exhibitions Act. It is difficult to 
know the exact provisions of those Acts which have not yet 
been printed and published, as the bills are often so much 
amended and re-amended in committee, that the Act at last 
assumes a very different shape to the original bill. “The 
Locomotives Act, 1865,” was published yesterday, having 
only received the royal assent on Wednesday week after 
the bill had undergone several amendments in the Lords 
and re-amendments in the Commons. {ts principal 
provision may be said to consist in taking traction 
engines from the control of the Secretary of State and 
placing them under the charge of the local authorities. 
he Sth clause of the Locomotives on Roads Act of 1861 is 
thus repealed, as also its ninth, eleventh, and fifteenth 
sections. The new Act comes into operation on the 
ist of next September, and it will have to be renewed 
for next year in the next Parliament. Instead of the 
requirement of the ninth clause of the old Act, three, 








instead of only two, persons have to be in charge of the 
engine. The third attendant must wg sixty yards in 
advance, in order to warn the public. The rate of s 
allowed by the 1861 Act is much reduced, and the drivers 
are forbidden to blow off steam on the road, either from 
the mud cocks or from the safety valves. The engine 
must be stopped at any time if the driver be signalled 
to that effect by any one in charge of a_ horse. 
Upon the whole, we may look upon the Act as 
an advance in favour of the use of traction en- 
ines. While the bill was still before the House an 
interesting letter appeared ‘in its favour in the Zimes, 
from Mr. J. A. Clarke. He stated “that to prohibit 
steam traction engines from daylight travelling upon 
turnpikes and highways is neither more nor less than to 
deprive all but the largest class of farmers of the benefits 
of steam cultivation,” as without the traction engine plough- 
ing could not be done by contract. Shortly afterwards a 
letter appeared from the irrepressible Mr. Smith, of 
Woolston, striving to prove that traction engines were not 
needed, that the best system of ploughing was by means of 
small tackle and an ordinary engine, and that all farmers 
ought to have a small tackle—meaning, no doubt, the 
steam ploughing gear sold by Mr. W. Smith, of Woolston. 
During an interesting discussion in the House of Lords, 
the Earl of Caithness stated that he had “driven an engine 
on the road from Inverness to John o’ Groat’s without 
frightening a single horse.” In fact, in spite of the 
universal dread of these engines—a dread felt rather 
by the people than the horses—we do not remem- 
ber a single case of accident resulting from their use 
on common roads. Ordinary trained horses pay scarcely 
any attention to a passing traction engine, and the 
few known cases of animals taking fright can only be 
traced to young and untrained horses. Again, as all of us 
can see whenever a large fire occurs in the metropolis, the 
fire engines career through the streets under steam with- 
out a single horse shying. Another law which has been 
passed this year is, in fact, the Metropolitan Fire-Brigade 
Act, intended to organise a more efficient system of extin- 
guishing London fires. A measure of a similar metro- 
politan scope is the Metropolitan and Main Drainage 
Act, and improvements in the lighting and paving were 
also discussed. There is probably no other city of the 
world in which municipal affairs are so badly managed 
as in London, and, at the same time, in which the citizens 
have to pay such numerous and heavy rates and taxes, 
The fod 2 of water wants reform in many ways ; and, in- 
credible as it may appear, there are only three metropo- 
litan bridges over the Thames which are quite free. 

Nothing has been done this year in the matter of the 
long-promised reform of the patent laws; an important 
and lengthy blue-book has, however, been published by the 
royal commission which had been sitting for three years 
past to consider the whole question. ‘Ihe first allusion to 
the proposed reform was made in the middle of the month 
of May by Mr. Cox, who asked the Attorney-General 
whether he intended to bring in a bill for the purpose that 
session. ‘The answer was that, though a bill had been pre- 
pared, “ further consideration had rather added to the 
difficulties attendant on the subject,” so that the Attorney- 
General thought it hopeless to then bring forward a measure. 
On the 19th of last month a yet stronger demonstration 
was made against patent rights, by which it would appear 
that the proposed reform would consist in improving them 
altogether off the face of the earth. In answer to a ques- 
tion from Mr. Lowe respecting the Patent Law Commission, 
Lord Stanley (one of its members) stated that the effect of 
the inquiry had been to raise very serious doubts in his 
own mind, and that of Sir Hugh Cairns and Mr. Foster 
(two other of the members of the Commission) as to the 
utility of any patent law at all. He then proposed 
that, before any reform be attempted, the House should 
deliberate “whether it was expedient that patents 
for inventions should continue to be a part of the law.” It 
would be interesting to know whether Mr. Lowe is the 
author of those very illogical articles against patent rights 
which occasionally appear in the Zimes. If we believed in 
the advantages of extorting hustings pledges from members 
of Parliament, we should recommend something of the 
kind with respect to the patent laws, but we think that no 
unprejudiced person who carefully investigated the matter 
by the light of technical experience would recommend the 
abolition of patents for inventions. 

In spite of all this an Act has been passed similar to that 
in existence during the Exhibition of 1862, for the protec- 
tion of inventions and designs sent to the Dublin EKxhibi- 
tion; and, in deference to a deputation of working men, 
the President of the Board of Trade also brought in, and 
has carried, a general measure called the “ Industrial Ex- 
hibitions Act.” It is intended to legalise the exhibition of 
art products by working men, and it gives “ power to the 
Board of Trade to certify that certain industrial exhibitions 
are entitled to the benefit of the Act.” The two principal 
clauses determine that the exhibition at one of these places 
of any new invention is not to prejudice any patent rights 
or any right to registration. We should be glad to hear 
what that tribune of working men, Mr. Bright, M.P., would 
say to this. However much Mr. Bright may say he loves 
the working man, he is also a carpet manufacturer, and, as 
such, a hater of patent rights. 

The great lock-out in the iron trade was the subject of a 
speech from Mr. Hennessey, made with the motive of 
drawing the attention of the House to the whole matter. 
Sir George Grey observed that the Government had no 
power to interfere in these affairs, except by way of advice 
—unless, of course, a breach of the law should take place. 
Ona later occasion, Mr. Griffiths asked Mr. Mackinnon, the 
member for Rye, whether it was his intention to reintro- 
duce a bill which he had formerly proposed for establishing 
courts of conciliation between masters and men, upon the 
same plan as the French Conseils des Prud’hommes. Mr. 
Griffiths received an answer in the negative; but, at a 
later period in the session, Lord St. Leonards attempted to 
bring in a bill for establishing “ Equitable Councils of 
Conciliation.” He failed, however. We should be very 
sorry if no heed be taken of the warnings given by the 





late great lock-out, and we would strongly counsel that 
some machinery be formed, in order that, in future, dis- 
utes in bodies may come to a speedier understanding. 
he time lost in merely bringing together the temporary 
“court of conciliation” that terminated the quarrel, was 
worth a king’s ransom. Between people with the, in the 
end, similar interests of buyer and seller, such as those 
existing between masters and men, a quarrel with its disas- 
trous consequences ought only to arise from a want of un- 
derstanding between the parties. 

Perhaps Mr. Seeley’s vigorous onslaught on the lamen- 
table system—or no system—of the royal dockyard accounts 
may yet be looked upon as one of the greatest parliamen- 
tary services ever done to the nation. ft is work like this, 
not mere glittering oratory, that is wanted by the country. 
The engine of the constitution needs no remodelling, its 
principle of construction has shown itself to be excellent 
and durable; but it wants a cleaning here and there, and 
different improvements in detail. Above all, its boilers are 
being fired very wastefully, and a shameful amount of 
lubricating oil is being expended. During one of these very 
debates on the navy estimates, Sir W. Miles called atten- 
tion to another of the long catalogue of grievances suffered 
by the engineers in the service of the Admiralty. ‘“ There 
was a class of men,” said he, “connected with the navy 
who were becoming more and more indispensable every 
day, but who were now’ very ill-treated. He referred to 
the engineers, who, in the performance of their important 
duties, were exposed in tropical climates to the most 
offensive heat, frequently producing among them disease 
and death. In such cases their widows did not receive 
pensions, although they were equally entitled to them with 
the widows of other petty officers. Considering the 
nature of their service, they also claimed that both their 
full-pay and half-pay should be taken to increase after the 
expiration of every three years, instead of, as now, after the 
expiration of much shorter periods.” ‘The speaker also 
observed that even volunteers from the naval reserve could 
not be obtained from the engineers belonging to our mer- 
cantile marine, because of the present unpopularity of the 
service. We fear that it is only a great naval war that 
will place naval engineers in their true position in her 
Majesty’s.ships. Necessity, that rude reformer, will show 
that the post of engineer is little inferior in actual earnest 
practice, in demands on the intellect and courage, to that 
of the post of naval commander. ‘Then, and perhaps 
not till then, will naval engineers get their due. 

Amongst the abortive measurés of the session may be 
reckoned the Metalliferous Mines Bill, which was attempted 
to be introduced in the House of Lords by Lord Kinnaird, 
but got defeated at the second reading. It was founded on 
the recommendation of the Royal Commission appointed to 
inquire into the condition of British metalliferous mines, 
and upon whose report, published the session before last, 
we commented at the time. Sir George Grey stated that 
the Government did not then intend to introduce a measure 
upon the subject, as the opinion of the majority of the com- 
mission held at the Home Office was that the objects in 
view could not be: obtained by any hasty legislation. 
There can be no doubt that next session an Act will have 
to be ed for diminishing the fearful deterioration 
and destruction of life which takes place amongst the 
metallic miners through the combined negligence and 
cupidity of many owners of mines. It appears that 
coroners’ inquests in Cornwall invariably return a verdict 
of “ accidental death,” and even in cases where the loss of 
life was occasioned by defects in machinery. The juries 
are com d of miners, and even the witnesses dared not 
open their mouths for fear of being discharged for | 
adverse evidence. “ As an instance,” said Lord Kinnaird, 
“a verdict of ‘accidental death’ was returned where two 
men were killed by the explosion of a boiler which was 
proved to have been bought at ¢hird-hand,” The fact is, 
and the truth is becoming clearer and clearer every day, that 
some legislative interference is absolutely required to 
protect the weak against the strong. Else why are such in- 
dependent measures passed at very different times by very 
different people, such as the Factory Inspection Act, the 
Bleach Works Act, the measure for regulating the working 
of collieries, the Ten Hours’ Bill, and many others? As has 
been lately pointed out, it is very desirable that every boiler 
explosion should be investigated by an expert, who, 
at the requisition of the coroner of the district in which 
the explosion occurs, could be chosen for the duty by the 
Home Secretary. This measure would favour the now 
greatly impeded extension of private skilled inspection, 
with the effect of soon diminishing the number of boiler 
explosions. 

The public can comparatively well take care of itself in 
these matters, whereas a servant, even if mortally injured 
through the negligence of his employer, has practically no 
remedy. The public is, indeed, here pretty well represented 
by the House of Commons, the members of which necessarily 
speak feelingly about any danger to life and limb on the 
rail. The numerous railway accidents of late have caused 
railway travelling to be very often discussed this year 
The ruling passion is said to be strong in death, and the 
very day before the dissolution the matter was the subject 
of another long debate raised by Sir Lawrence Palk. 
Only three days after opening Parliament, Mr. Milner 
Gibson was asked by Mr. Bentinck whether it was the 
intention of the Government to introduce any measure for 
regulating the working of railways. In the course of his 
answer, in which the President of the Board of ‘I'rade dis- 
claimed any intention of the kind, he observed that, taking 
the rot number of passengers conveyed during the 

ear 1864 to be 220,000,000 (exclusive of season ticket 
olders), the number of persons killed was 14—or 1 in 
15,714,285 ; while one passenger had been injured for every 
315,638 carried. The sum paid in damages in 1863 was 
not much less than £170,000. About a month afterwards 
Mr. Bentinck, seconded by Mr. Jackson, moved that “in 
consequence of the frequency and increasing number of 
accidents on railways, and the absence of any power in the 
executive government to interfere for their better preven- 
tion,” it is desirable that power should by vested in the 
Government “to institute an inquiry into the causes of 
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any accidents, and to examine witnesses on oath ;” further, 
that the Government should have the power to regulate 
the traffic on railways. The resolution was opposed by 
Mr. Thompson, and also by the President of the Board of 
Trade, who reminded the House that a Royal Commission 
would shortly meet to consider the matter in its entirety. 
The motion was thus negatived. Some time afterwards 
Sir W. Gallwey brought the subject of communication 
between the guard and the driver before the House, and 
was again referred by Mr. Milner Gibson to the fature 
results of the deliberations of the Royal Commission. The 
Commissioners will certainly have enough to do, They 
will also have to consider Mr. Monsell’s proposal for buying 
up the Irish railways by Government—which, however, was 
almost necessarily strongly objected to — Chancellor of 
the Exchequer. At a later period Sir W. Gallwey again 
spoke on train inter-communication, observing that 
the word safety was only incidentally mentioned in the 
order of reference of the Royal Commission on railways. 
However, he got nothing by moving that, in the opinion of 
the House, the railway companies should arrange a proper 
communication between guards and passengers. As we 
observed last week, the only way to make any progress in 
the matter would be to fix a limit of time within which the 
carriages must be altered so as to afford personal inter- 
communication. The fatal accident which occurred on the 
Great Western called forth, on the 9th of last month, 
another interpolation of Mr. Milner Gibson—this time by 
Sir L. Palk—and with a similar result. The point upon 
which stress was more particularly laid was the question 
of locking the doors of the carriages, and this was on a 
later occasion again made the subject of a question 
addressed to Mr. Gibson by Colonel Greville and Mr. 
Darby Griffiths. At last, as we have observed, on the very 
Wednesday before Parliament was dissolved, the numerous 
accidents on railways were again talked about at some 
length. Under these circumstances, it is probable that the 
question of safety will be fully considered by the Royal 
Commission, but we should not think that the Government 
will at present interfere much more beyond demanding a 
yet stricter examination into the causes of any accident. 
This is really what is required in most of such cases, and 
the press and the public will presently do the rest, more 
particularly if the fact be published at once. 

As a result of the tremendous Erith explosion, it is pro- 
bable that a bill will be brought in next session for pre- 
venting accidents by thé explosion of gunpowder. In 
answer to a question of Mr. A. Egerton at about the 
beginning of the session, Mr. 'l. G. Baring replied that a 
bill was in preparation for the purpose; but “as reports 
on the subject had been so recently printed, and as it was 
desirable to give the trade an opportunity of making any 
representations against its practical details, it was consi- 
dered best to postpone the measure.” 

The Act for testing chain cables and anchors, passed last 
session, came into operation on the first of this month, 
From various causes, amongst which was the remarkably 
deficient construction of the testing machine used by 
Lloyd’s, the whole matter has attracted much attention 
from the scientific public. All anchors and chain cables 
for the merchant service have now, under severe penalties, 
to be subjected to the Admiralty proof of 11°46 tons per 
square inch of the iron on each side of the link. As far as 
it goes, the measure has undoubtedly given great satisfac- 
tion; butit would appear that it has in some respects been 
incompletely framed, and it is highly probable that an 
Amendment Act, will have to be passed next session. 
At the beginning of last May Mr. Laird asked the Pre- 
sident of the Board of ‘Trade whether it was the intention 
of the board to grant licenses to private makers; and, 
more recently, he again spoke much to the same purpose, 
besides recommending that the carrying out of its provi- 
sions should be delayed beyond the Ist of July. ‘The 
Government, however, did not feel themselves called upon 
to move in the matter, probably from the belief that the Act 
did not give them the discretion to refuse private licenses. 
‘There is, besides, another difficulty in defining the status ofa 
“public” machine, and it already appears that, in at least 
one instance, a so-called ‘ public” testing company can be 
composed of one rich chain maker and of a number of men 
of straw. Another point to be considered is the way in 
which the inspection of the Government off'cer can be best 
carried out. It seems clear that the machines ought to be 
liable to an official visit at any hour of the night or day, 
but the Act does not make any provision of the kind. At 
an earlier period of the session there was also some talk 
about constructing the harbours of refuge reeommended by 
the Parliamentary Committees of 1857 and 1859, Though 
nothing seems to have been done in the matter for the pre- 
sent, it cannot be deemed that the gentlemen of England 
who sit at their ease on the benches of St. Stephen’s do 
not think at all upon the dangers of the seas. 


SPEED AT SEA, 

Tue Holyhead and Kingstown mail boats have often 
been cited with justice as the fastest sea-going ships afloat. 
The Ulster and Munster, on their trial trips, ran off some- 
thing very nearly approaching 21 miles an hour, The 
sister ships, Leinster and Connaught, ran at the same 
velocity within a minute fraction of a mile more or less. 
During the first six months of active service the average 
speed of the four ships was 18 statute miles per hour. On 
the Clyde the Iona has regularly accomplished 20 miles per 
hoar; a velocity little exceeding that of many other river 
boats built by Glasgow firms. American river boats have 
earned a world-wide reputation for speed. The Daniel 
Drew has run from New York to Hudson, a distance of 
125 miles, in five hours and five minutes, or as nearly as 
possible at a mean speed of 26 statute miles an hour, 
against a head wind; and speeds of 20 and 21 miles 
per hour are common on the Hudson river. In the 
face of such facts, the assertion that no ocean steamer 
in sea-going trim has ever maintained a speed of 
15 knots, or 17:2 miles, per hour on a long voyage, 
reads strangely; it is not the less a fact. The Scotia 
is possibly the fastest ocean steamer afloat. She has 
crossed from Queenstown to New York in eight days and 





three hours, the shortest trip on record. Yet her best per- 
formance on the run was but 356 miles in twenty-four 
hours, or less by one-sixth of a knot than 15 knots per hour. 
Both the Persia and the Scotia have, it is true, when light, 
steamed 15 knots an hour for a whole day; but when fully 
coaled and loaded for a voyage their maximum speed has 
little exceeded 13:5 knots, or 15°5 miles. The average per- 
formances of the Scotia and the Persia have never yet been ex- 
celled under the given conditions, and we may therefore take 
them in all that regards speed only, as the most favourable 
specimens of marine engine and shipbuilding art yet 
produced. They represent the very best that has yet been 
done, and it is therefore needless to seek further for proof 
that ocean voyages are invariably performed at a less speed 
than 15 knots per hour. 

It hardly admits of question that this speed might be 
greatly exceeded with advantage, even though the cost of 
giving an additional velocity was very considerable. 
‘Trading merchants are invariably willing to pay at very 
high rates for the rapid transport of just such goods as 
steamship companies find it most advantageous to convey. 
Expensive commodities occupying a small space though 
representing a high value always find their way to the 
fastest ship. In the matter of passengers, too, speedy car- 
riage proves an attraction which seldom fails to fill 
every state room in the fortunate ship which can boast of 
short runs. It is sufficiently evident that money is not 
wanting just now, and has not been wanting for some years 
past, to carry out speculations which promise a fair return. 
A fairly subsidised excessively fast line of steamships 
between Queenstown and New York, Southampton and 
Alexandria, or London and St. Petersburg, would not fail 
to pay, provided the speed did not cost a gigantic sum; 
and, taking into consideration the enterprise of our ship- 
owners, the skill of our engineers, and the enormous subsi- 
dies granted by Government to mail steamers, we may 
safely assume that everything consistent with existing prac- 
tice which unlimited means can accomplish has been done 
to secure speed—in a word, speed at sea presents a 
mechanical rather than a commercial problem. So long as 
the present system of working steam is adhered to, any con- 
siderable increase on the maximum rates of speed is not to 
be expected, and it is therefore worth considering whether 
a departure from this system is'or is not advisable. 

The gain to be derived from any future change in the form 
of hull now recognised as the best must be infinitesimal. As 
far as mere form goes it is universally admitted that we have 
little or nothing further in the way of improvement to 
hope. Selecting any steamer of a given tonnage, possess- 
ing lines of average merit, and placing her performance 
with a given power in comparison with that of a ship of 
precisely the same tonnage but laid down to the best pos- 
sible lines, we find that the superiority in speed manifested 
by the latter over the former ship is very small. 
Day by day men realise more fully that frictional resist- 
ance is the principal force to be overcome by the engines. 
The thin slime, due to the incipient growth of the lower order 
of marine plants, accumulated during a fortnight’s work 
on the bottoms of the steamers referred to in the first 
lines of this article, suffices to reduce their speed by half 
a knot per hour nearly. Weare all familiar with the effect 
upon speed due to a thoroughly foul hull. The means of 
reducing friction—and in iron ships especially—of pre- 
venting fouling, presents one of the most difficult problems 
of the day—one, however, on which we need not now enter, 
inasmuch as it hardly affects the question at issue. We 
must take the matter as we find it, resting well assured that 
no anti-fouling composition, however admirable, can pos- 
sibly lend very effectual aid in shortening the time occu- 
pied by ocean steamships in performing their voyages. It 
is quite unnecessary to complicate the matter in any way ; 
it is simply a question of power. The resistance to be over- 
come is, possibly, as small as it ever will be in practice, 
and the problem is how to get more power into a given hull 
without entailing disadvantages sufficiently important to 
counteract every advantage due to increased speed. 

In order to secure such a result it is obvious that no in- 
crease on the present rates of consumption of fuel is 
admissible. In point of fact, steamers must perform 
their voyages in less time, on if possible less, certainly not 
more, coal than they require for each voyage at present. 
This means, of course, that a more economical type of 
marine engine than anything yet in habitual use must be 
introduced. Economy of fuel can, of course, be rendered 
productive of profit in more ways than one. Instead 
of inereased speed we may maintain existing rates on the 
smaller consumption, and thus render more space available 
for cargo. First cost may be saved in boilers, and a reduc- 
tion effected on annual coal bills; but with these things we 
have nothing whatever todo at present; we shall confine 
ourselves to a single point—the means of gaining increased 
power —which is tantamount to increased speed — the 
dimensions of the engines, boilers, and coal-bunkers being 
supposed to remain the same. If, in addition, we can 
effect a saving in the dimensions of the apparatus, well and 
good; but for the present the point possesses but a secondary 
importance. 

It is obvious that everything turns on the feasibility of 
getting more available power from each pound of coal 
burned than we do now. Fortunately, we have both 
theory and practice to demonstrate that under certain con- 
ditions such gain is possible. The power stored up in each 
pound of good coal would produce, if it could be all used 
up, much more than two horses-power exerted for one hour. 
So far the teachings of philosophy or theory. In practice, 
one pound and a-half of good coal has repeatedly produced 
a horse-power per hour; this is equivalent to a saving of 
one-half on almost the best existing practice, and of three- 
fourths on the ordinary rate of consumption, equivalent to 
an increase of speed of from one-sixth to one-eighth on 
existing rates. In order to produce steam power economi- 
cally, however, it is absolutely indispensable that the steam 
be largely expanded, and this further entails the condition 
that it should have a high initial pressure; if it 
have not, then must the machinery unavoidably 
cumbrous and unwieldy—a condition at once unnecessary 
and highly objectionable. With moderate pressures the 





condenser is absolutely indispensable to economy ; but as 
the pressures increase the proportion of gain to be derived 
from its use decreases. There are certain conditions under 
which the condenser can be wholly dispensed with, with 
direct advantage, but we are not disposed to think that 
these conditions can ever obtain at sea. It must be 
borne in mind that the condenser can be made a source of 
waste or a direct means of economy, just as it is used rightly 
or wrongly. Thus it is theoretically demonstrable that 
no advantage whatever can follow on cutting off steam of 
= pressure, earlier than one-half stroke, in unjacketted 
cylinders fitted with condensers, the pistons moving at a 
speed of not more than 300ft. - minute. This conclusion 
has frequently been ridiculed. It loses nothing of strict 
truthfulness for the fact, and Isherwood’s experiments 
we believe to be sufficiently conclusive to set the point at 
rest for ever. We have shown in a previous article that, 
without the condenser, expansion can be carried to a much 
greater extent with advantage; and that, in order to realise 
the very highest measures of economy, expedients which 
have hitherto been exceptional must be employed in order 
to neutralise the various sources of loss which otherwise 
invariably come into operation when steam is expanded and 
the condenser employed ; these are high piston speeds, and 
efficient jackets filled with superheated steam, ‘The advan- 
tages to be derived from the former are two-fold. In the first 
place, as the condensation within the cylinder bears a direct 
ratio to the weight of metal with which a given weight of 
steam comes into contact in a given time while expanding 
—the loss being nearly constant whatever the quantity of 
steam—it follows that the higher the speed the greater will 
be the quantity of steam worked through the cylinder per 
minute, and the less the proportionate condensation. In 
the second place, the piston area for a given power is 
reduced, and consequently the shock due to the initial 
pressure of the steam entering at the commencement of the 
stroke. 

It is not necessary that we should here dwell on the 
causes to which the economic influence of the steam jacket 
is due. The fact that a very great advantage is realised 
from its use is fully recognised even by those who care 
nothing for theory. A cylinder without a jacket is an 
engineering monstrosity under any circumstances. ‘The 
addition of a cut-off valve operating early in the stroke, 
and a condenser, only adds to the blunder. It must be 
admitted, however, that the jacket increases both the 
weight and the first cost of an engine, the latter, indeed, 
so considerably that it is not difficult to find a reason for 
its comparatively rare introduction. It is by no means 
certain that we jacket cylinders just as they ought to be 
jacketted. Thus we find that the covers, although often 
representing the greater proportion of the surface with 
which the steam comes in contact, are seldom jacketted. 
Every portion of the machinery in contact with which steam 
expands, should be jacketted effectively—the valve chests 
and their covers, the steam pipes, nay, eyen the piston 
itself. This last might easily be effected by casting the 
body hollow, and introducing the steam through a small 
sliding pipe parallel with the piston rod. It would not 
answer, of course, to take the supply from the steam 
within the cylinder. As it is of some importance, for 
reasons already assigned, that the sides of the cylinder 
should be as thin as possible, it might be found ad- 
vantageous to bush all cylinders—at least of moderate 
size — with a steel lining, which, properly supported 
on longitudinal ribs cast in the cylinder, and having 
only a strain of compression to withstand—the pressure in 
the jacket being always greater than that acting on the 
piston—might be made exceedingly light. It is to be 
borne in mind that condensation within the cylinder is the 
great foe to economy of fuel, and that this condensation 
is mainly a result of the operation of natural laws within 
the cylinder, and that external loss by radiation is com- 
paratively insignificant. ‘The internal loss, if we may use 
the phrase, often amounts to over 30 per cent. of the whole 
volume of steam supplied to the cylinder, while the most 
moderate care in lagging or cleading, will reduce the loss 
by radiation to less than 1 per cent.—a measure seldom 
exceeded, indeed, except in abnormal instances. 

It is evident that, in order to obtain an increased speed, 
the dimensions of the machinery being supposed to remain 
unaltered, it is essential that steam of greater pressures 
than those now carried must be used; and in this fact 
lies the greatest difficulty in the entire problem. Great 
expansion presupposes the existence of a very large 
piston, or of a great speed of piston, or of high pressares ; 
and without a high ratio of expansiona maximum of economy 
is unattainable. It is not necessary, however, in order to ob- 
tain very excellent results, that we should resort to anything 
like excessive pressures; fifty pounds above the atmo- 
sphere should answer very well. But steam of this pres- 
sure cannot be raised from sea water under normal arrange- 
ments; not because of the common salt which it contains, 
but because of the sulphates of lime. The first can easily 
be disposed of by blowing off, simply because the concentra- 
tion of its solutions is necessary to its deposit. The sul- 
phate of lime, on the contrary, is freely thrown down 
merely by heat. Its deposition commences at tempera- 
tures not much exceeding 212 deg., and at 255 deg. Fah. 
it becomes wholly insoluble. The temperature due to a 
pressure of less than 40 1b. per inch suffices to deposit every 
particle of sulphate contained in the feed-water. The 
pressure, however, has nothing to do with the phenomenon. 
The elevation of temperatare is the sole cause of the mis- 
chief; and the rubicon of 255 deg. once passed, there would 
be no additional trouble in using steam of even 200 lb. 
pressure as far as regards deposit. Llowing off actually 
increases the evil by rendering it necessary that a larger 
quantity of water should be passed through the boiler. 
Kach cubic foot, almost as soon as it enters, deposits its 
little modicum of sulphate, and the greater the number of 
feet the greater the quantity of deposit. Our readers will 
do well to bear in mind that were the water merely 
pumped through a boiler, simply elevated to the given tem- 
perature, and suffered to escape into a second vessel with- 
out undergoing any evaporation, the sulphate would be left 
in the boiler, and but an infinitesimal portion would be 








Jury 14, 1865. 


conveyed to the receiving vessel ; and in this fact we find 
the key to the means of remedying the evil. 

Hitherto it has been proposed that high steam shall be 
raised at sea from distilled water supplied from a surface 
condenser. The scheme has been practically all but a failure. 
he surface condenser affords a remarkable illustration of 
the fact that theory and practice sometimes differ, not be- 
cause the theory is wrong, but because it isimperfect. The 
surface condenser does all that was expected from it; if it 
could but be persuaded to stop there all would be well. 
But unfortunately it does more—it supplies water which, 
as a Yankee would say, ‘is death upon boilers.” For this 
and a few other reasons the surface condenser is not very 
popular, and many large companies after using it for a 
time, have given it up. We are disposed to believe that 
there is really but little to be expected from its aid in any 
attempt to procure feed water from which high pressure 
steam can be raised at sea. But one expedient then re- 
mains open—namely, an efficient separating apparatus—an 
apparatus which shal] not get out of order, but supply the 
boiler at all times with feed practically free from the pre- 
sence of sulphate of lime. It is not necessary that such an 
apparatus should be costly, or inconveniently bulky or 
complex in its arrangements. The operation to be per- 
formed is very simple, and the manner of the performance, 
has long since been settled. Many separators, indeed 
have been placed before the world by Ericsson and others, 
and we understand that our American friends are once 
more turning their attention to this subject, and at least 
one apparatus both simple and ingenious, of recent inven- 
tion, has come under our notice. Possibly, however, the 
best separator yet produced is the inventiun of a French 
savant, M. Martin, and the French Government have dis- 
played a prudence worthy of imitation at home in making 
arrangements for its practical test on board a frigate. If 
we are ever to have speed at sea, it will be as the result of 
the employment of an apparatus capable of supplying water 
which, while comparatively pure, will be, at the same time, 
incapable of exercising the mischievous influences common 
to the water supplied from every variety of the surface 
condenser, Popular opinion is slowly drifting to the con- 
viction that the introduction of a separating apparatus is 
the greatest improvement of which the marine engine now 
admits, and the sooner that this opinion reaches the stage 
where speculation gives place to practical tests on an ex- 
tended scale, the better for marine engineers and ship- 
owners. 





WORKING HEAVY ORDNANCE, 


Wun. there is no manifest violation of natural prin- 
ciples, the statement that anything which is in itself most 
desirable cannot be effected, in consequence of difficulties 
of detail, may be generally, if not always, viewed with 
well-grounded suspicion. This rule of belief, or rather 
unbelief, has received its confirmation throughout the 
widest range of human experience. That kind of moral 
cowardice which shrinks from minor difficulties is always 
ready with its plea of non possimus when any novelty of 
real importance is propounded. We need not recall a long 
list of instances which will readily enough arise in the 
recollection of our readers. Perhaps the nautical mind is, 
of all others, the least hospitable to new views and propo- 
sitions affecting the structure and manceuvring of ships of 
war, and it would amount to a provocation of the sense of 
the ludicrous to enumerate the occasions on which the plea 
or rather protest, of “impossibility” has been thrust 
between the strongholds of antiquated error and the stern 
behests of uncompromising reform. It was at one time the 
professed belief of many that ships of iron could not float, 
and it was one of the amusing heads of inquiry in a tract 
not very long since put out by Mr. Scott Russell, the emi- 
nent shipbuilder and engineer, “ Will iron swim ?” Happily 
for the naval supremacy of our country, iron has been found 
to possess a property of floatation satisfactory even to the 
Lords of the Admiralty. Had we been overtaken by the 
dire calamity of war, perhaps six years ago, when disputa- 
tion raged furiously in the naval councils of the nation, as 
to the applicability of iron to the purposes of naval con- 
struction, we should have had lasting occasion to regret 
the tardiness of official decision, Happily our floating 
oaken castles, the “‘ wooden walls of England,” ace be- 
coming obsolete, and we are fast possessing ourselves of 
a veritable navy of iron. It was in the nature of things 
inevitable that other nations should exert themselves, not 
merely to cope with, but to surpass us, in hostile or defen- 
sive preparations ; and thus it is that we have, for the last 
six or eight years, been running a costly race for the great 
prize of naval supremacy. When we plated our ships with 
mailed armour of unprecedented thickness, other powers 
sought to surpass what we had done by burdening their 
ships with an extra weight of still thicker steel. And as 
the provisions for defence were multiplied, so, too, our 
artillerists were stimulated to increased exertions in provid- 
ing more and more formidable means of attack. At last the 
very weight of our formidable ordnance, approximately per- 
fected as it had become by the untiring exertions of its skilful 
designers, and, we will add, in virtue of an expenditure 
heretofore unexampled in the annals of military prepara- 
tion—-when this ordnance had been well nigh perfected, it 
was feared that its own weight would prove its fatal weak- 
ness from the supposed impossibility of manceuvring it on 
board ship—least of all in a seaway. Happily, and it is 
always beneficially for the interests of mankind that the 
dicta of unfavourable prediction should be falsified— 
happily the late trials of the 12-ton Armstrong guns, in 
the practice at sea on board the iron-plated frigate Mino- 
taur, have shown that, with preparations in accordance 
with the practical suggestions of that gallant officer, Captain 
Key, the heavier, if not the heaviest description of naval ord- 
nance yet known, may be trained and worked with a facility 
hardly inferior to that attaching to the former description 
of cast iron guns of much less than one-half the weight. 
It would be a needless incumbrance to the present article 
to enter upon a detailed description of the preparations, 
or rather appliances which Captain Key has given to the 
navy for the working of ordnance of the greatest weight, 
but our readers will doubtless be satisfied with the as- 
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surance that they are such as must prove invaluable, 
when the results of Wednesday's firing on board the 
Minotaur are taken into due consideration. The comple- 
ment of men assigned to the 12-ton gan was the same as, by 
the usage of the service, is allotted to the 68-pounder of 
95-ewt., viz., sixteen, and it so happened that, during one 
portion of the experiments, even this number was diminished 
by two. The practice at a floating flag-staff at a range of 
1,200 yards was, perhaps, unparalleled in respect of the 
rapidity of firing, averaging one discharge in one minute 
and from seven to seventeen seconds ; the minimum interval 
of time between any two successive discharges—firing, too, 
150 lb, shot with no less than 35 1b. of powder—being no 
more than fifty-eight seconds—a result calculated to im- 
press even the naval authorities themselves with wonder. 
It may be proper to add that, in the course of two days’ 
experimental firing, the total namber of discharges 
amounted to 128. One of the most—if, indeed, it were not 
altogether the most interesting, experiment in the series 
was the firing of the 12-ton gun, at the greatest practicable 
amount of elevation, viz., 10 degrees, with the enormous 
charge of 401b, of powder, and a spherical 1501b. shot. 
This, it will be seen, is a nearly three-fold greater charge 


than is permitted in any other guns yet regularly installed | 


in the service. This enormous charge, perhaps the largest 


yet fired on board a British vessel of war, was adopted to | 


test thestrength of the Minotaur’s deck, which, it had been 
feared, might prove insufficiently strong for the great 
accumulated weight of the gun and carriage, amounting to 
no less than seventeen tons, especially when the angle of 
elevation was as much as 10 deg.—the utmost permitted by 
the height of the Minotaur’s gun-ports. Under this severe 
ordeal, it was found that the extreme deflection of the deck 


beams was three-sixteenths of an inch only, the weight of | 


the gun being distributed, by the construction of the 
framing, over a comparatively extensive area of the deck’s 
surface. 


The means experimentally employed for training the 12- | 


ton gun are a couple of ordinary small winches, their 
ropes being led from the tail of the gun carriage around 


blocks conveniently placed in the gun deck for the purposes | 


of guidance. One winch, by paying out rope while the 
other is winding on, heaves the gun to the right or left, as 
may be required, and with a facility hardly to have been 
expected when the great bulk and weight of the gun and 
its carriage are considered. It is to be understood that 
when being trained the carriage runs upon two metal 
rollers, and that, when the gun is pointed these are thrown 
out so as to permit the gun to rest upon the frictional sur- 
faces only. So far, of course, the applicability of the 12-ton 
gun in a broadside has been tested only in smooth water, 
and the problem is possibly as far as ever from solution, 
whether they can be depended upon for like application in 
aseaway. Upon this point further experience is required, 
but from the ease and certainty with which the working in 
smooth water has been effected, and arguing, possibly, from 
a reasonable confidence growing out of the simplicity and 
efficiency of the means already adopted, it would appear 
more than probable that any requisite control of the very 
heaviest naval ordnance on the broadside may yet be 
secured, in any sea in which a ship could ever be required 
to go into action, or even to take part ina chase, At pre- 
sent it is not proposed to fit more than perhaps four of the 
heavier guns in the broadside of a ship like the Minotaur. 
They require more space and larger ports than are at pre- 
sent provided, yet by suitable alterations, although these 
will anfortunately be attended with considerable expense, 
our present armour-plated frigates may be made available 
for guns of a weight far beyond anything for which they 
were originally intended. it is considered, and no doubt 
justly, upon sufficient evidence that, whatever may be the 
practicable weight of guns on the broadsides of ships like 
the Minotaur, guns of at least three times greater weight 
may be carried in turret ships of the construction of the 
Royai Sovereign. 

Where the present race in the size of ships, and in the 
weight of armour and naval ordnance, is to stop, it is alto- 
gether impossible to pronounce. It is matter of serious 
consideration already whether vessels of even the Warrior 
class are to be depended upon, even for defence, when ships 


| Iris stated that the Metropolis Sewage Company will be able to 
irrigate about 3,000 acres of land at once from the outfall of the 
Board of Works, the profit of which for the four years before the 
commencement of the right of the Board of Works to participate, 
will belong exclusively to the company. 

Someramne Like A Rart.—A huge raft of logs, estimated to con- 
tain 700,00Uft. of lumber, and measuring half a mile in circum- 
ferenve, was towed up Lake Memphremagog the other day. It 
belonged to acompany in Newport whose steam mill sawed 15,000ft. 
of lumber in nine hours and forty minutes. 

Soura Kensincton Museum.—During the week ending the 8th 
July, 1865, the visitors have beon as follow :—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m, to 10 p.m., 11,121, On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m. to 6 p.m,, 2,470. Total, 18,591. 
From the opening of the museum, 5,401,940. 

Tue InrerRNaTiIONAL TeLecrarn Company.—A class has been 
organised at the central offices of the Electric and Iniernational 
Telegraph Company, to instruct their clerks in the practical details 
of all kinds of telegraphic engineering. A series of weekly lectures 
| on the subject are given by Mr. G. H. Gollings, late inspector of 
the South Wales district of the company. 

Exvecraic Ligut.—Dr. Duchemin (who successfully substituted 
perchloride of iron for nitric acid, and chloride of sodium for 
sulphuric acid, in Bunsen’s pile) states that by using common 
chloride of potassium instead of chloride of sodium, he has suc- 
ceeded in increasing the moving and calorific power which is 
obtained from the latter, and that he thus had easily produced 
electric light. 

TeLecrarainc TO tas AnrtiropEes.—The Anglo-Indian line of 
telegraph now brings Sydney within twenty-three days of London. 
The first message to Australia by this route is stated to have been 
despatched from London on the 20th of March, and was received in 
Melbourne on the 19th April, and would have arrived as early as 
the 13th but for the breaking down of the Madras, 


Sovrmampton Sream Coutrer anv Coat Company.—On Saturday 
| afternoon Messrs. Bainbridge and Co, successiully launched from 
| their building yard, Wellington, Tyne, a fine screw steamer. She 
is named the Southampton, and is the first of the fleet for the 
Southampton Sieam Collier and Coal Company. Her dimensions 
are—length, 190{t.; breadth of beam, 28ft.; depth of hold, 17ft.; 
tonnage (builders’ measure) 722 tons. Engines, 80-horse power, will 
be supplied by Messrs. Morrison and Co, The sister ship is now 
being built at Northam, by Mr. G. P. Lungley. 


Tur Price or Gas.—A very unusual case has occurred at White- 
| haven, which tends to define the lowest limits of price under favour- 
able circumstances. The Whitehaven Gas Company, who had been 
selling their gas at 2s. 6d. per 1,000 cubic feet, have felt obliged to 
raise the price again, Considering, however, that 2s. 9d. is a price 
which has been proved at Plymouth to be capable of yielding the 
highest allowable profit, we think the Whitehaven directors are 
probably erring now, on the other hand, in raising their price to 
3s. 4d, to all consumers of less than 75,000ft., and 8s. to all above 
that quantity. The two companies have combined to charge the 
same prices, Had there only been one company, perhaps even 
2s. 6d. might have been found sufficient.—Bui/der. 


Fismina sy Execraicity.—The Courrier de Brétagne, a paper pub- 
lished at Lorient, gives an interesting account of an experiment 
made at Belle-Isle last week to fish at night by means of electric 
light. The light was produced by a powerful electro-magnetic 
machine constructed by M. Bazin, the well-known engineer. The 
experiment, which was conducted by M. Bazin on board the Anda- 
louse, in the presence of 1,500 persons assembled on the pier, was 
completely successful, and the quantity of fish taken very large. A 
person who was present states that nothing can be more exciting 
than fishing at sea by night with the aid of this light. As soon as 
the submarine lantern was immersed, shoals of fish of every descrip- 
tion came to sport in the illuminated circle, while the fishermen out- 
side it spread their nets from their boats. The light illuminating the 
deep sea, the fish arriving in shoals, attracted by the fictitious sun, 
the boats at the edge of the lighted circle, the deep silence, inter- 
rupted only by the grating of the electro-magnetic machine, is 
described as an imposing sight. M. Bazin is shortly to proceed to 
Bona, in Algeria, to establish a coral fishery by the assistance of his 
electric light. He proposes, in the meantime, to descend full 400/t,- 
deep into the sea, and explore what he calls the “depths of the 
ocean” with his submarine instruments, The Minister of Marine 
has given orders for a ship of war to be placed at his disposal, and 
Admiral Choppart has appointed a commission composed of 
engineers and naval) officers, to attend M. Bazin’s experiments 
officially. 

Tue Torat Ecuirse or tae Sux.~—The Baron de Prades, who 
went to Rio Janeiro to observe the eclipse of the sun on the 25th of 
| April last, writes that, unfortunately on the day of the eclipse the sun 
| was hidden till the time of the tirst contact, and when its face became 
| visible, the disc was partly covered by the moon, wherefure, the first 
| contact was lost. ‘The last contact, which could be correctly observed, 
| took place at exactly 11h. 54m. 5s, in the morning. The eclipse was 
not absolutely total at the observatory; there was still a luminous 
fillet, which took the shape of a string of beads at the height of the 
phenomenon. The corona, however, was visible for several instants, 
| in all its splendour. At the moment that the luminous fillet took 
the form of a string of beads, the western side of the moon exhibited 

















of far greater tonnage and speed, and with batteries of | a magnificent ring, several seconds in size, of a blueish violet colour, 


very much greater power, are being launched, not only by 
our own but by other Governments as well. Our resource 


is, after all, in the wealth and still increasing prosperity of | 


our country; for naval power means simply money power, 
coupled with skill. If our means will permit, as it is likely 
they may, of our constructing ten ships of the greatest size 


while other nations are each turning out two or three, it is | 


possible that, even with our vast and exposed commerce, 
and in the face of the possible hostile alliance of other 
powers, we may, after all, maintain our proud supremacy. 





Government TrLEGRAPHs,—On Tuesday evening last some 
experiments with the magnesium light were made on board the 
Great Eastern, off Shoeburyness, by Capt. F. J. Bolton, of the 12th 
regiment. The night was windy, but signals were transmitted to 
aud received from the shore at Shveburyness, a distance of about 
six miles. The “ flashing” system of telegraphing was introduced 
by Capt. Bolton about four years ago, he having first tested it by a 
large number of experiments made for the Government. At these 
experiments Capt. Colomb, R.N., assisted, so that the value of the 
apparatus both to the naval aud militaryservices might be thoroughly 
tested. This system of telegraphing, in which an alphabet on the 
Morse principle is used, bids fair to become universal, the Board of 
‘Trade being about to introduce it into the commercial code of 
signals. ‘The plan is also at present under trial by the Governments 
of France, America, Prussia, Denmark, Turkey, and Holland. I[t is 
the opinion of Capt. Bolton, that the magnesium will be cheaper 
than the oxy-calcium light, and equally powerful in its 
effects. On Tuesday night the light on shore was the oxy-calcium, 
while on board the Great Eastern the lime light was used. ‘The 
lamp in the latter case not being so constructed as to keep out the 
wind effectually, there was some difficulty at first in getting a 
steady light, a delay which Shoeburyness noticed by signalling 
“ Look sharp, look sharp, fire away!” An ani conversation 


between the ship aad shore then took place, Shoeburyness finishing 
with “Good night, good night—our light nearly gone.” The 
magnesium light has never been used by the Government for this 
purpose before Tuesday last, whereas the oxy-calcium light has 
been on trial for three years, so any conclusions as to the compara- 
tive merits of the two would be premature. 


and of perfect regularity. Nothing resembling this was visible on 
| the eastern side. The ring of the corona was terminated by a pearly 
white space, except on the eastern side, where a feeble thread of solar 

light gave the ordinary tint to the surr ing at phere. Five 
| rays of light, sensibly parallel to each other, and of perfect whiteness 
| branched outfrom the ring of the corona. With theexception ofthe violet- 
coloured space Visible on the western side of the moon, h» saw nothing 
which resembied flames or protuberances, which are stated to be con- 
stantly visible during solar eclipses. Perhaps, he says, the short 
| duration of the eclipse, and the feeble illumination on the eastern side 
of the sun, may have prevented them from being seen at the obser- 
vatory. Despite the instantaneous character of the phenomenon, he 
resolved to determine the existence of polarised light, in the luminous 
corona. For this purpose he tried the polariscopes of Savart and of 
Babinet, with the coloured bands. The first instrument gave the 
most satisfactory results, the bands being well coloured, as soon as it 
was directed to the corona. ‘I'he colouration was so marked that the 
intervention of atmospheric polarisation could not be admitted, for 
the colours were not visible when the instrument was directed to the 
lunar centre. Throughout the whole of the eclipse is edge of the 
moon outside the solar disc was distinctly visible, even at the first 
phase of the phenomenon. He searched with careior any appearance 
of moving shadows, but none were observed, although several pupils 
of the Central School, who chanced to be at the Observatory, had 
their eyes fixed on the white surface of the cupola, which was favour 
ably disposed for observation. The sky was cloudy at the station 
and only the planet Venus was visible. However, the inhabitants of 
the more southern parts said they saw several stars of the first mag- 
nitude. Alead colour, approaching to violet, predominated in the air, 
and the sea was of a deep lead colour. The poultry showed their 
usual sensibility to the phenomenon, and the fowls went to roost. 
Several animals manifested astonishment rather than fear, He heard 
nothing in particular about the etlects of the eclipse on the horses and 
mules working in the streets of Rio Janeiro. The meteorological 
observations gave the same anomalous results as in 1818, that is to say 
the minimum of temperature did not correspond with the maxi- 
mum of the eclipse; the temperature began to rise immediately after 
the first contact, and to descend at about the height of the eclipse, 
when it stopped at about 24 deg. 3 min. Before the eclipse the same 
thermometer registered 24 deg. 7 min.; the same was the case with 
the barometer; it began to rise at the first part of the eclipse, then 
at 9h. 40m. it fell slowly, reaching the minimum at the time of the 
! greatest eclipse. 
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Grants of Provisional Protection for Six Months. 
600. James Spence, Liverpool, “I ts in apparatus for operating 
engineers and carpenters’ tools b hand or other power.”—A communica- 
tion from Henry Winsor, Philadelphia, U.S.—Petition recorded 8rd March, 





1865. 

758, GERARD Ra.ston, Tokenhouse-yard, London, “ Improvements in the 
mode of forming and making clothing.”—A communication from Thomas 
Scott Lambert, Peehskill, Westch , and Theod Bourne, New 
York, U.S.—Petition recorded 18th March, 1865. 

1349. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bay 
“eT h 





swater, London, 

Impr its in hyd ters for ascertaining the strength of spirits, 
and the specific gravity of fluids."—A communication from Claude 
Alphonse Valson, Rue de Ponthieu, Paris.— Petition recorded 15th May, 





1865. 

1403, AnpRE GustAVE Bigoriz, Boul t de Strasbourg, Paris, *‘ A new 
kind of casing intended to protect the stock and lock of fire-arms, with 
guiding caps to take aim.” —Petition recorded 22nd May, 1865. 

14s8, Luke Martin, Blackburn, Lancashire, ‘‘ An improved method aud 
apparatus for moulding wheels,”—Petition recorded 30th May, 1865. 

1563. SaMuEL Buatcarorp Tucker, Threadneedle-street, London, “ Im- 
provements in caloric or heated air engines.”"—A communication from 
Cyrus W. Baldwin and Walter Davis Richards, Boston, U.S.+Petition 
recorded 8th June, 1865. 

1569, James Houmes, Georck Tuomas Homes, and Freperick Ropert 
Howimes, Norwich, ‘‘ Improvements in horse hoes and drills.” 

1576. James Baker, Croft Lodge, Cambridge, ‘‘ Improvements in hinery 
for obtaining power when fluid pressure is employed.”"— Petitions recorded 
9th June, 1865, 

1579, JoskeH Mayer DentitH, Connah’s Quay, Flintshire, North Wales, 
“ Certain improvements in the manufacture and production of chromate 
——_e of potash, employed in dyeing and printing woven 
fabrics.” 

1583, Dantet Srixk, South-road, Weston-super-Mare, Somersetshire, “ Im- 
provements in propelling vessels.’’"— Petitions recorded 10th June, 1865. 
1615. STANISLAUS HELCMAN, Ryder’s-court, Leicester-equare, St. Ann, 

Westminster, ‘‘ An improved ar ing shirts, collars, 











fo 
and other articles of wearing apparel by which the ordinary button or | 


stud is dispensed with.” 
1616. STanisLavs Hetcman, Ryder's-court, Leicester-square, St. Ann, 


Westminster, **An improved description of stud for fastening shirts, | 


cuffs, waistcoats, and other articles of wearing apparel.” 

1617. JULES Francois Dunois, Rue de la Butte Chaumont, Paris, “An 
improved bit for subduing or stopping ranaway or restive horses.” 

1621. WitLiaM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for preventing collisions and other accidents on railways.”—A 
communication from Eugene Vincenzi, Boulevart st. Martin, Paris, 

1625, JOAN Hartity, Otley, “ Improvements in corn screens,”—Petitions 
recorded 15th June, 1865. 

1627. WiLLIAM Epwakp Gepas, Wellington-street, Strand, London, ‘‘ An 
improved method of and apparatus for manufacturing pottery.”—A 
communication from Georges Gros, Faubourg St. Martin, Paris, 

1629. KICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in the manufacture or shaping of iron intended for the shoes of horses 
and other anims!s, and in machinery employed therein.”—A communici- 
tion from Hector Edouard Bastien, Paris. 

1630, RicHAKD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in watches and other time-keepers."—A communication from Felix 
Benoni Bouscatie, Paris. 

1631. Joun Henny Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in lamp burners and parts connected therewith.” —A communication 
ay Rufus Spaulding Merrill and William Lincoln, Boston, Massachusetts, 


1633. WiLuiAM TrevoR WANKLYN, Manchester, ‘Improvements in silk 
winding machines, part of the said improvements being also applicable 
to cleaning and doubling machines.”—Petitions recorded 16th June, 1865. 

1635, Hsxky Evexarp Ciirton, Liverpool, ** Improvements in apparatus 
for ‘lap’ and * surface shaving,’ the splitting and bevelling of leather 
and other like substances in sheets and strips.” 

1636. Avaust Kurtn, De Keyser’s Hotel, Bridge-street, Blackfriars, 
London, ** Improvements in gunpowder for mining and war purposes.” — 
A communication from Gustav Adolph Newmeyer, Dobitz, Saxony. 


and other counters and surfaces on which money is placed in passing it 
from one n to another.”—Petition recorded 28th February, 1865. 

571. James Youne, Manchester, “Improvements in distilling bituminous 
substances, and in apparatus employed therein.” 

573, WiLt1AM Ho.ipay, Union Foundry, Bradford, Yorkshire, ‘‘ Improve- 
ments in presses for blocking the tyres of railway and other wheels.” 

577. Joux Dopp, Oldham, cashire, ‘‘ Improvements in mules for 
spinning and doubling.” 

579. AUGUSTINE THoMAs GoprREY, Offord-road, Barnsbury, London, ‘‘ Im- 
provements in musical instruments in the nature of organs in which 
reeds are employed.”—Petitions recorded 1st March, 1865. 

580. THomas Horton, Priors Lee Hall, Salop, and Davip Simpson Paice, 
Great George-street, Westminster, ‘‘ Imp ts in the treat t of 
certain products obtained in the smelting of iron.” 

581. James Park, Bury, Lancashire, *‘ Impr in 'y 
employed in the manufacture of paper, part of which is applicable to 
drying cylinders for other purposes.” 

592. Ropert Jounson, Waterloo-place, Pall Mall, London, ‘‘ Improvements 
in constructing strained wire fences.”— Petitions recorded 2nd March, 1865. 

597. Davip MANWELL and JAMes MANWELL, Glasgow, Lanarkshire, N.B., 
** Improvements in driving piles, and in apparatus therefor.”—Petition 
recorded 3rd March, 1865. 

606. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in stopping bottles.”—A communication from Henry Bateman Goodyear, 
New ian. Connecticut, U.S. 

607. Joun Hesry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in steam generators.” — A communication from Henry Brown, 
Emilianofka Foundry, Peterhoff-road, near St. Petersburg, Russia. 

612. Witttam OLULOow, Sheffield, ** Imp its in the fact of 
sheep shears.”—Petitions recorded 4th March, 1865. 

624. FRANCIS CRUICKSHANK, Edinburgh, Mid-Lothian, N.B, ** Improvements 
in coating for the prevention of the fouling to which iron and other ships 
and structures are ordinarily liable in sea water."”—Fetition vecorded 6th 
March, 1865. 

633. Epwarp Wittiam Youna, Blandford-place, London, ‘‘ Improvements 
in the construction of bridges.” 

634. RICHARD ARCHIBALD BaoomaN, Fieet-street, London, ‘‘ Improvements 
in tubular boilers,"—A communication from Louis Fellix Meunier, Lille, 
France. 

| 636, Lorrus Perkins, Francis-street, Gray's-inn-road, London, ‘* Improve- 

| ments in apparatus for heating and cooling atmospheric air and other 

| aeriform bodies, aud for heating ovens, and for heating and ventilating 
buildings.” — Petitions recorded 7th March, 1865. 

649. Monegan Moroans, Brendon Hills, Somer-etshire, ‘* Improvements in 
converting cast iron or pig iron into wrought iron or steel, and in 
machinery employed therein.” — Petition recorded 8h March, 1365, 

| 657. Ropert Musurt, Belgrave House, Cheltenham, Gloucestershire, “ Im- 
provements in the manufacture of steel and homogeneous iron.” 

659. Witttam CLARK, Chancery-lane, London, *‘ Improvements in revolving 
fire-arms.”—A communication from Sébastien Amédée Noel, and Francois 
Gueury, Boulevart St. Martin, Paris. — Petitions recorded 9th March, 1865. 

704, WiLLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for holding and regulating the position of lamp shades or reflectors.”—A 
communication from Guiilaume Pascal, Boulevart St. Martin, Paris.— 
Petition recorded 13th March, 1865. 

736. JouN RamszoTtoM, Crewe, Cueshire, ‘‘ Improvements in machinery 
for rolling and shaping metals.” 

743. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of steam generators and evap 3." — i 
tion from Eli Thayer, Wercester, Massachusetts, and Sabin Peters Pond, 
Brooklyn, New York, U.S.—Petitions recorded 16th March, 1865. 

806. Morgan Moraans, Brendon Hills, Somersetshire, ‘‘ Improvements in 
the manufacture and refining of iron and steel.”—Petition recorded 22nd 
March, 1865. 

871. Joun CoRNELIUS CralGiE HALKETT, Cramond House, Mid-Lothian, 
N.B., ‘‘ An improvement in paints or compositions used for coating iron 
or wooden vessels, and other structures exposed to the action of sea 
water.” — Petition recorded 28th March, 1865. 

903. Joun Pook, Riley-street, Chelsea, and Tuomas Brown, Shrubland- 
road, Dalston, “ Improvements in socks, soles, or feet protectors, to be 
used in loose boots and shoes, or affixed thereto.”—Petlition recorded 31st 
March, 13865. 

1045. Joun Matratas Hart, Cheapside, London, ‘* Improvements in bolting 
and locking arrangements for safe and other doors.”—Petition recorded 
12th April, 1865, 

1247, GxoxGe Reprur, Loughborough, Leicestershire, “ Improvements in 

inery or apparatus for cutting cylindrical or conical articles,” 
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1638. George Payne, Belmont Works, Battersea, Surrey, “ I 
in purifying cotton seed oil.” 

1639. Thomas RusseL. Crampton, Great George-street, Westminster, 
“Improvements in the construction of roadways, floorings, or other 
surfaces.” — Petitions recorded 17th June, 1865. 

1643, Henry Deruiks, Houndsditch, London, ‘ Invention for enabling the 
guards of railway trains to pass from one part of a railway train to 
another.” 

1647. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘“ Improved 
preparations for the treatment and preservation of the hair.”.—A com- 
munication from Max Oldendorff and Picrre Lévy, Paris. 

1648. Wittiam Cuay, Liverpool, ‘* Improvements in ventilating railway 
carriages, and iu the apparatus to be employed therefor.”—Petitions 
recorded 19th June, 1865, 

1650, Gkor@® CLARK, Napicr-street, Dover-road, Borough, Surrey, “ Im- 
provements in envelopes or wrappers for covering, packing, and protect- 
ing bottles, jare, or other fragile articles, and in app for f 
turing the same." 

1651, AprawaM CoLLRy, Enfield Highway, Middlesex, “ Improvements 
applicable to breech-loading fire-arms.” 

1652. WILLIAM Eowarbd Gepex, Wellington-street, Strand, London, ‘‘ An 
improved elastic mattress or spring bed.”“—A communication from Henri 
Marie Hingand de St. Maur, Passage des Petites Ecuries, Paris. 

2088. JouN SCHOLL, Berwick-street, Soho, London, * Improvements in gas 

urners,’ 

1659. WitLiaM Henson, Truman-street, Great Alfred-street, Nottingham, 
“Improvements in apparatus applied to railway carriages to enable the 
p - a in a train to communicate with the guard and engine driver 

ereof.” 

1660. Mark AvubiNWooD, jun., Weston-upon-Trent, Derbyshire, “‘ Improve- 
ments in reaping and mowing machines.” 

1661, Duncan McGuasnaM, jun., Glasgow, Lanarkshire, N.B., “ Improve- 
ments in sewing machines, and in the machinery or apparatus connected 
therewith.” 

662. EvARists VianieR, Great Tower-street, London, ‘* Improvements in 
distilling and rectifying, and in the apparatus employed therein, parts of 
which improvements are applicable to steam generatcrs.”* 

1663, Emiur Dupont, Fayt Ironworks, Belgium, “ An ixaproved system of 
wheels for railway carriages.” —Petitions recorded 20th June, 1865. 

1667, MictiAkL Henry, Fleet-street, London, “ Improvements in apparatus 
for measuring fluids.”—A communication from Jean aud, Paris. 

1668, CARLES Hanry GARDyER, West Harding-street, Fetter-lane, Loudon, 
“ Impr in apparatus for polishi hing, or facing, espe- 
cially applicable to lithographic stones.” 

1669. CuakLes TaLsot Porter, Manchester, “ Imp) ts in surface 
condensers for steam engines, and in feeding boilers therefrom.” 

1670. WitutAM CHARLES Rickman, Lithanger, Emdshot, Southampton, 
“Improvements in the rigging of sailing boats and vessels.""—Petuions 
recorded 21st June, 1865. 
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1973, ALFRED GiLeeR, Oxford-street, London.—Dated 9th July, 1862. 
= Jounrn Ruopxs, Morley, Leeds.—A communication.—Date:t 9th July, 


2014. WitttaM Erskine CocuRan®, Osnaburgh-terrace, Regent’s Park, 
London,—Dated 12th July, 1862. 

2023. PavL ANTOINR LUCIEN CANoNnIcAT, Rue des Petite Peres, Marseilles, 
France.— Dated iéth July, 1862. 
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Cambridge Villas, Battersea, Surrey.—Dated 14th July, 1862. 
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2062, ALPHONSE COTRLLE, St. Quentin, France.—Dated 19th July, 1862. 
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Staffordshire.—Dated 7th July, 1858. 
1636, Paul Kaprssy Hopex, Chalcot-crescent, Primrose-hill, London.— 
Dated Stn July, 1858, 


Notices to Proceed. 


&44. Hanky Henson Henson, Parliament street, Westminster, “ Improve- 
meuts in railway chairs, fastenings, and slee e 

550. THoMas WELCOME Roys USTAVUS ADOLPHUS LILLIENDAHL, New 
York, * lnprownes in rocket-guns rocket-harpoons, and 
apperatus to be used therewith, for the capture of whales and other pur- 


oh. Ropert Baxcuay, Kilmarnock, Ayrshire, N.B., ‘‘Improvements in 
sewing machines,” 

565. Grorak Tuomas ELuwick, Phenix-place, Ratcliff Cross, Stepney, 
London, * Improvements in machinery or apparatus for baking biscuits.” 
— Petitions recorded 27th February, 1865, 

667. SypNay WHITING, Maida-hill West, Middlesex “ Improvements in shop 


1249. Jostan Hampron, Loughborough, Leicestershire, “An improved 
refrigerator aud condenser.”—FPetitions recorded 4th May, 1865. 

1390. CornzLivs VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middlesex, ‘‘ Improvements in telegraphic sup- 
ports, parts of the invention being applicable to other purposes.”— 
Petition recorded 20th May, 1865, 

1559. WILLIAM SIM aud arTuua Barrr, Glasgow, Lanarkshire, N.B., ‘ An 
improved method of generating heat and in the apparatus or meaus for 
effecting the same.” 

1560. Joun Ferauson and Ropert MiLuER, Glasgow, Lanarkshire, N.B., 
**Improvements in the manufacture of steel.”—Petitions recorded Tth 
June, 1865. 

1568. Gzor@k Hase.tine, S buildings, Chancery-lane, London, 
**An improved apparatus for sifting flour and other substances.”—A 
communication from Howard Tilden, Boston, Massachusetts, U.S.— 
Petition recorded 8th June, 1865. 

1569. James Houmes, Georee TuomMAs Houmes, and Freperick ROBERT 
Houmes, Norwich, “ Improvements in horse-shoes and drills.” 

1572. Gxor@k HASELTINE, Southamp buildings, Chancery-lane, London, 
“Improvements in sewing machines.”—A communication from Louis 
Planer, New York, U.S.—Petitions recorded 9th June, 1865. 

1595. Grorez HaASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in fuses for shells for ord "—A ication 
from Frederika Schenk, Boston, Massachusetts, U.S.—Petition recorded 
18th June, 1865. 
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buildings, Chancery-lane, London, 
a ication from Thadd 








** [mpro in — hin 
Hiram Walker, Salem, New York, U.S.—Petition recorded 22nd June, 
1865. 
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Crass 1.—PRIME MOVERS. 


Jneluding Fixed Steam and other Engines, Horse, Wind and Water 
Mills, Gearing, Boilers, Fittings, ge. 
$182. J. Byann, Dublin, Iveland, ** Governors.”"—Dated 22nd December, 
1 


The principle of this governor is that the centrifugal force of the balls at 
the extremities of the revolving pendulums is equilibriated at any required 
speed by the force of gravity of an adjustable counterweight, or the 
tension of a spring, by which means a valve may be i, or hi 
controlled, 
3205. A. V. Newron, Chancery-lane, London, “‘ Stopping leaks in boiler 

tubes.”"— A communication. —Dated 24th December, 1864. 

This invention relates to the application to leaky ‘boiler tubes of a split 
ring, with or without a bead, in combination with one or more expanding 
wedges, in such a manner that, by the action of the wedge or wedges, the 
ring can be secured in the interior of the tube, and the leak stopped. 





“< 


3232. J. Minbar, Stirling, N.B., “ Locomotive steam engines.”~—Dated 29th | 


December, 1864. 
It is the object of a part of this invention to distribute the weight of the 
locomotive in such a way that a portion of it than is usual bears upon 
the driving wheels, the axle of which is situated immediately forward of the 


fire-box, according to a common arrangement. The steam cylinders are 
placed forward of, but as near as possible to, the driving wheels, their 
piston rods working out at their front or back ends, and acting on the 
crank ee through return connecting . There may be two cylinders 
on each side with the connecting rods in each case working between them ; 
or there may be one cylinder only on each side, with double forked or bow 
connecting rods. 

3234. J. and W. TRUSWELL, Sheffield, “ Float for indicating the level of the 

water in steam boilers.” —Dated 20th December, 1864. 

By the use of this improved float the inventors are enabled to have a 
difference in the weight of more than twenty pounds, and hence the 
liability to stick is greatly reduced, if not rendered altogether impossibl 
The improved float is composed ofjtwo parts, namely, a heavy brick tile, 
and a hollow inverted vessel placed above it, both being fixed to the same 
rod. The latter is in the form of a shallow inverted vessel, rather less than 
the tile, being open beneath and having a small space all round between its 
lower edges and the upper surface of the tile to admit steam into the 
vessel. The weight of this float is about 72 1b. against a counterbalance 
weight of only 50 lb. outside the boiler. The action of the float is as 
follows :—When the level of the water in the boiler falls, it will be evident 
that the superior weight (22 1b.) of the float will cause it to sink also, and by 
raising the counterbalance weight will indicate danger ; but as soon as the 
level of the water begins to rise, it closes the aperture all round between 
the tile and the upper vessel, and the steam contained in the latter renders 
it buovant, and thus, counteracting the superior weight of the float, compels 
it to rise with the ascending level of the water, and allow the counter- 
balance weight outside the boiler to fall, and thus the rising or falling level 
of the water in the boiler will at all times be indicated with unerring 
accuracy.—Not proceeded with. 








Crass 2,—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §e. 

3179. J. and J. H. Fotuerattn, City-road, London, “ Apparatus employed 

in the propulsion of vessels." —Dated 22nd December, 1364. 

The First arrangement of apparatus cunsists in the eupioyment of one 
pair, or more, of cylinders at the stern, fore part, or midships, or there- 
about, of a vessel ; each such cylinder is open at one end towards the 
water, the opposite ends of the cylinders being closed, and provided with 
a stuffing-box, through which a rod is passed ; one end of each such rod is 
provided with a piston sliding in the cylinder, and the other end of the rod 
is attached to a connecting rod, which proceeds from a crank on the main 
shaft, or on an intermediate shaft, of a steam engine, or other motive 
power engine. The patentees employ two or more such cranks, each crank 
being provided with bearings, and with rods and connections for attaching 
the first-named piston rods to the main shaft, or intermediate shaft before 
mentioned. Besides driving one or more paddle-wheels, screws, or their 
equivalents, the steam, hot air, or the equivalent thereof, will drive or 
force out the pistons iu the cylinders first mentioned, such pistons being 
assisted in their outward thrust by other steam, hot air, or the equivalent 
thereof. When each piston has arrived at the end of the outward thrust a 
vacuum is formed between the pistons and the clo-ed ends of the cylinders 
by means of an air pump, the piston of which is moved by a crank, or by 
other contrivance attached to the main or the intermediate shait above 
referred to. e Second method or arrang' is a modification of the 
first ; but here, instead of employing either plain or compound pistons in 
the first cylinders, the patentees employ trunk pistons, the trunks in the 
outward thrust being thrust into the water, and a vacuum being formed 
at the closed end of the cylinders, the return stroke of the pistons will be 
assisted by the pressure of the water outside. Sometimes, instead of pro- 
ducing a vacuum, they employ cylinders having one end open to the water, 
and the back end also open to the water by means of pipes, which may be 
so arranged that the streams of water issuing therefrom may form the 
means of steering the vessel ; or separate cylinders may be employed for 
the purpose. 

3201. C. R. Bampaer, Jersey, “Communicating apparatus for railwoy 
carriages.” —Dated 24th December, 1864. 

In performing this invention the inventor provides a square box with a 
reflector on the inside—the side towards the engine for instance. The side 
that faces the reflector is made to move on a pair of hinges, and to this is 
fixed a small rod communicating with a cru which is made to move up 
and down by means of a spring or springs affixed to the outside of the box. 
On the crutch being brought down parallel to the roof of the carriage, the 
rod fixed to the movable side of the box closes it, thereby excluding the 
light proceeding from the inside carriage lamp (reflected through a red 
glass in the movable side of the box), a spring on the roof of the carriage 
retaining the crutch in its place until relieved by some person inside the 
carriage. To the crutch is attached a rattle or bell, which sounds on being 
relieved, as aforesaid, which is done by means of a handle or bell-pull placed 
on a rod extending along the whole carriage, having arms placed on it 80 as 
to plumb the holes made for the wire, one of the arms being attached to a 
spring trigger. To prevent any person from trifling with the officials, a 
tell-tale should be placed inside the carriage under the roof of the same, to 
become fixed on the release of the crutch, and this would point out the 
seat from which the pulling was effected.— Not proceeded with, 

3202. E. Leany, Langford-road, Kentish Town, *‘ Construction and fitting of 
railway wheels.” —Dated 24th December, 1864. 

This invention canno: be described without reference to the drawings. 
3211. Cotonst J. P. Ropertson, *‘ Connector applicable to bales used in 

cavalry stables and other purposes.” — Dated 24th December, 1864. 

The patentee claims, First, the adaptation and application to bales used 
in cavalry stables of connectors composed of two links respectively, formed 
as described at the ends which are brought together, such ends being 
secured against lateral displacement, as required, by a covering ring or 
hollow bale, as described. Secondly, the use of such connectors, either 
vertically or horizontally, for other purposes, as described. 

3212. J. Parkinson, Bury, Lancashire, “* Lamps for railway carriages.’ — 
Dated 26th December, 1864. 

In performing this invention the inventor places in a tube above the lamp, 
lying in the direction of the leugth of the carriage, two valves, fixed on the 
same spindle, one of which is at all times closed by the resistance of the air due 
to the s of the carriage, or by the force of the wind, while the other 
remains fully open for admitting the air to the lamp ; the spindle of these 
two valves is suspended from the middle to obviate all friction. Another 
part of the invention consists in preventing the downward current of gusts 
of wind by means of a ventilating hood, to the spindle of which are fixed 
vanes revolving in the chimney of the lamp.—Not proceeded with. 

3218. W. Burrrum, Swilland, Suffolk, * Signalling between the passenger's 
and the guard and driver of railway trains."—Dated 27th December, 
1864. 

In signalling on railway trains, according to this invention, the inventor 
employs a lamp which he uses also to light the compartments of the 
carriages; this lamp he mounts on a stem enclosed with partitions 
separating the compartments of the carriages, a suitable opening being 
made at the upper part for the introduction of the lamp, somewhat as in 
ordinary; the stem is furnished with a rack having in gear with it a 
toothed pinion, by moving the axis of which the stem and lamp may be 
raised at pl by af ger, and projected through the roof of the 
carriage, and it then becomes a signal tu the guard or engine driver. He 
pajnts the top part of the lamp red, or he makes it otherwise conspicuous 
so as to be readily seen by day light, while tue light will serve the same 
purpose in the dark.—Not proceeded with. 

3227. W. H. Prerce and A, Bepsoroven, Southampton. “ Apparatus foi 
signalling in railway trains,”—Dated 2#th December, 1864. 

In carrying out this invention the patentees employ electric currents 

ined from suitable batteries for operating an ordinary trembling beil 
mounted on the engine vender and in every guard’s van in the train. The 

nger carriages they fit at each side with semaphore signals which will 
fall by their own gravity, and thereby indicate whence the signal, if it be 
one transmitted by a passenger, has emanated. 

3233. M. A. Mutr and J. McIuwuamM, Glasgow, “‘ Fastenings for railways." — 
Dated 29th December, 1864. 

This invention canuvt be described without reference to the drawings. 














Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
$186. J. B. Eves and E. Hien, Bolton, * Siz: or adhesive mixture to be usd 
in the process of finishing cotton heald and other doubled yarns.” — Dated 
23rd December, 1864. 

In carrying out this i tion the patentees employ an improved adhesive 
substance or mixture in the trough or troughs of the doubling machives, 
the said troughs being placed between the bo»bins and rollers. The im- 
proved mixture is composed of farina, linseed, palm, or cocoa-nat oil, gun 
arabic, common soda, white wax,and the whites of eggs,in about the 
following proportions :—To make ten gallons of this mixture they take 2 1b. 
of farina, 2 Ib. of linseed, 2 ounces palm oil or cocoa-nut oil, 1 ounce of gum 
arabic, 4 ounces of common soda, 2 ounces of white wax, and the white of 
six good eggs. The said articles are to be mixed in the following manner : — 
The common soda is to be putin one pint of boiling water, and the palm 
or cocoa nut oil added to it; the gum is to be dissolved in cold water ; the 
linseed is then put to boil in five gallons of water, and when boiling the 
soda, oil, and gum are added, and the whole boiled thirty-five or forty 
minutes, The white wax must be dissolved in spirits of wine and put into 
the said mixture when cold. They put the farina in cold water, and crush 
out all the lumps, then put five gallons of water to boil, and when it is 
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boiling they pour the farina in and allow it to boil about twenty minutes ; 
ie ag well all the said ingredients, and when it is cool beat well 
the whites of the very thin and put them in the mixture and stir it 
well, when it is a. 4 for use. The improved machinery or a 
which the tees use for finishing the double yarns after ow ve left 
the doubling frames consist of a metal work on which they place a 

ng cylinder, a gassing apparatus, a creel for holding the bobbins con- 

ing the doubled yarns, and a reel for receiving the finished yarns. 
The yarns from the bobbins = round the drying cylinder and over the 
jets of gas, and after passing in contact with a brush are wound on the reel, 
the gas pipes to which the Jes are connected being so arranged as to move 


sideways and remove the jets from the yarns when the driving strap is 

moved to the loose pulley for stopping the machine, and, at the same time, 

the gas is shut off or lowered by a lever communicating with the stopping 
apparatus, 

3190. W. E. Gepar, Wellington-street, Strand, London, “ Apparatus by the 
use of which a stripe or border may be woven on napkins, table cloths, and 
other fabrics by the power loom.” —A icati Dated 23rd Decem- 
ber, 1864. 

This invention cannot be described without reference to the drawings. 
3189. E. Tacongt, Paris, “ Improvements in looms by the addition of one or 

more reeds to the ordinary reed to facilitate the division of the warp 
during the weaving.” —Dated 23rd December, 1864. 

By means of the dividing reed the warp, no matter what quantity may 
be used in a fabric, ceases to be an obstacle to the working of the loom, It 
often happens that fabrics are made with three, four, five, and six warp 
threads in one reed, dent, or tooth ; this multiplicity of threads brought 
together, catching the one in the other, clogs the weavers’ work and pro- 
duces but an indifferent quality of fabric. To obviate these defects the 
inventor adapts to the batten or lay carrying the ordinary reed a second 
reed, and, if needful, several reeds, intended to divide the warp threads 
before they pass into the batten reed, Supposing there are four threads to 
adent of the batten reed, he causes two to pass in each dent or tooth of 
the dividing reed, and in this way the fabric is as easily woven as if it were 
made with two threads to the dent. This arrangement is as easily applied 
to the power loom and to all sorts of warps—silken, woollen, cotton, flax, 
threads, or others.—Not proceeded with. 

3199. W. H. MattTLAND, City of London, “‘ Construction of cotton gins.”— 
Dated 2th 1 





. " 
This invention consists, First, in the employment of tubes of steel or 
other metal, in place of solid rollers, in the construction of cotton gins. 
Secondly, in increasing the width of the machine; and, in order te prevent 
the none of the lengthened tubular rollers, they are supported in a 
central bearing or bearings, as well as at the ends, e driving gearing, 
instead of being single, is duplicated, and placed at each side of the 
machine, so as to act upon the rollers at opposite ends, or at both ends 
simultaneously, and so prevent torsion or twisting. 
3200. E. Firenpine, Todmorden, Yorkshire, ‘ Power looms, and apparatus 
connected therewith." —Dated 24th December, 1864. 

The First of these improvements relates to apparatus for preventing the 
shuttle, when it misses the box, from flying about amongst the machinery, 
or otherwise committing bodily injury to the attendants. On or about the 
spindle studs of the slay the inventor fixes a guard of sheet metal, or other 
suitable material; this guard projects upwards from the stud, and is of 
such a breadth and height as to receive the shuttle when it misses the 
box. The Second improvement relates to a further shuttle guard, which is 
supported from the framework of the loom. This guard may be of any 
suitable form, and fixed from the loom side, so as just to clear the end of 
the slay when the loom is at work. It may be constructed of sheet metal, 
wood, wire grating, or other suitable material. The Third improvement 
consists in the use or application of a hook or loop of a peculiar construc- 
tion, for the pu of bling the attendant to apply the cleaning 
material to remove the sediment or black mud which accumulates on the 
picker spindle. This hook or loop is of such a form as to pass betwixt the 
spindle and the picker, and thus enable the attendant to apply effi liy 
the cleaning material.—Not proceeded with. 

3213, T. WuitLEY, Tong, Birstal, and J. Jowett, Bradford, “* Machinery 
-— in combing wool and other fibrous materials.”— Dated 24th December 








For the purposes of this invention, two endless, and, by preference, 
circular travelling combs, are used, one within the other, the position of 
the axes of which do not coincide, but are arranged in such manner as to 
cause the inner endless travelling comb to come in contact with the outer 
endless travelling comb at one point, where the feeding of the wool or 


Secondly, in the use of a solid breech, movable on a hinge or hinges, and 
which, when placed within the chamber, will form a recoil bearing surface 
for the cartridge on the piece discharged, Thirdly, 

bolt, acted on by a spring in combination with the breech, and partly 

fitting into the slot or socket at the back of the chamber. Fourthly, in the 

use of an extractor, movable in the slot or groove in the base of the 
chamber, for the purpose of withdrawing from the barrel or chamber the 
cartridge or cartridge case. Fifthly, in connecting the barrel or barrel 
with the chamber by letting the rear end of the barrel into the chamber, 
and fixing or securing them together by a pin or other suitable means,— 

Not proceeded with, 

3196. R. A. Brooman, Fleet-street, London, ** Improvements in portable fire- 
— and in cartridges."—A communication.—Dated 23rd December, 
1 

In constructing cartridges according to this i tion the i tor uses 

a case with the edges of the rear end flanged out, and he attaches thereto a 

base of felt or other suitable plastic material. This base is pierced with a 

central hole closed at top and bottom by a thin disc, preferably of paper ; 

to the upper disc, that next the charge, he causes a fulminating composition 
to adhere; the thickness of the base is such that no shock can bring 
the lower disc in contact with the composition. At the moment of ignition, 
produced by a needle which pierces the two discs, the surface of the hammer 
which carries the needle is pressed forcibly against the base, and prevents 
allescape of gas from the rear of the cartridge. The improvements in 
portable fire-arms apply to the locks and rear of the ls, and are 
intended es; ly to e used with the improved cartridges before described, 
though each part of this invention may be used separately. e improve- 
ments in fire-arms cannot be described without reference to the drawings.— 

Not proceeded with. 

3197. E. Saunpers, Bridge-street, Westminster, ** Im is in affixing 
armour plates to vessels and other structures, and in bolts, screws, sprkes, 
and rivets to be used.”—A communvation.—Dated 23rd December, 1 

This invention consists in the substitution of screw and other bolts, spikes, 
and rivets, formed, used, and applied in the manner hereinafter described 
for general fastening purposes, and amongst others the fastening or secur- 
ing of iron and armour plates to marine and other batteries, ships of war, 
and other vessels, and for general purposes, in lieu of the solid metal bolts, 
spikes, and rivets as hitherto formed and used. When solid bolts are used 
in affixing plates of iron to the above structures, theyre liable to be either 
driven through, shattered, or broken by the impact of heavy fe ped 
this liability increases as the size, aud consequent rigidity, of the solid bolts 
are augmented, as in the case of thick and heavy plates, in fastening which 
it b y toi the size of the bolts in order that they may 
cuppers as well as fasten the same to the underwork. To remedy the above 
defect in these ——— is the object of this invention, which the patentee 
fae pm Adee «ne y making the body shank or centre part of the 

it, spike, or rivet of a number of wires, rods, or strands twisted or so 
placed together that, in transverse section they shall the required 
tensile strength, and at the same time a considerable degree of elasticity, 
and to make the heads and ends or points solid by heating and welding, 
hammering, or compressing the same. 

3231. D. SUTHERLAND, Great Georye-street, Westminster, “‘ Improvements in 
preparing charges for, and in charging, ordnance.” — Dated 29th December, 








The object of this invention is so to pa charges of explosive material 
for ordnance purposes that the useful effect of the gas evolved from the 
ignition for the conveyance of mechanical force to a projectile may be 
economised to as great an extent as possible, while the d ying or destruc- 
tive effect upon ordnance of the sudden ion of solid explosive ma- 
terial into gas may be nullified, and the strain upon the gun diminished. 
This is effected in the following manner :—The explosive material (which 
it is preferred should be compressed gunpowder or gun cotton) is surrounded 
by or enclosed within, by preference, a hollow cylinder composed of wood, 
or some material or materials of sufficient dimensions in relation to the bore 
and sufficiently compressible in their nature to receive and deaden, and thus 
neutralise the sudden bursting effect or action of the gas. 











Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, ips, Manufactured Articles of Dress, §c. 

$224. J. Barpigs, Paris, “ Pianos.”—Dated 28th December, 1864. 


This invention consists in constructing pianos so as to prevent the 
t having any injurious effect on them, either by damaging the 





fibrous materials into the two combs takes place. It should, h . 
stated that the arranging two endless travelling combs as above explained 
is well known and in use. With these two endless travelling combs recipro- 
cating feeding heads are employed, using, by preference, two feeding 
heads, one exterior of the larger travelling comb, and the other interior of 
the smaller travelling comb. The two reciprocating feeding heads are 
opposite each other, and are connected together, so that, when by their 
reciprocating action une of the feeding heads is moving away from the 
travelling combs, the other is moving up to the travelling combs. These 
i heads work in the locality where the two travelling combs come 
together; and the travelling combs act as one receiving comb where the 
feeding takes place. The feeding heads employed are ofa class which is well 
known, they being arranged in such manner as not only to feed wvol or other 
fibres into the travelling combs, but also to comb out the projecting fringe 
of fibres projecting from the teeth of the travelling combs, and also from 
the teeth of the combs of the feeding heads, such fringes being produced 
by the separation of the feeding heads from the travelling combs. Draw- 
in; paratus or rollers are applied to draw off slivers on both sides of 
each of the travelling combs, hence there will be at least four slivers 
drawn from the two travelling combs; but, if desirous, there may be more 
than two slivers drawn from each comb, as has heretofore been the practice 
in some machines. The noil, as heretofore, is removed from each of the 
travelling combs after the slivers have been drawn off, and before the two 
travelling combs come together where the feeding takes place, 
3225. J. and W. THornTOoN, Nottingham, ‘‘ Machinery for producing looped 
Sabrics.”—Dated 28th December, 1864. are hat 
For the purposes of this invention, needles or hooks with hinged bits or 
beards are preferred to be used. Each needle is arranged to be capable of 
making a rotation, or partial rotation, so as to cause it to work and pro- 
duce loops in different positions, that is, in two positions opposite to each 
other. ‘hese needles or hooks are preferred to be set round a circle, and to 
slide in grooves, so as to knock over the work. A thread carrier is used to 
supply thread in each of the positions assumed by the needles or hooks in 
working. The needles or hooks, as they receive a thread from one of the 
thread carriers when in one position, work the course in a similar manner 
to that in which like needles work a course in machines where no rotation 
is given to the needles or hoeks. Then the needles or hooks make a half 
rotation on their axes, and present their beards in the opposite direction, 
and receive thread from another thread carrier and work another course, 
and so on, making a half rotation for each course. It is preferred that each 
needle or hook should have a screw thread on its stem, as the means of 
obtaining the turning action, but other arrangements may be made for 
turning the needles, - 
3226. W. Hots, Glasgow, ‘‘ Treating warp yarns used for weaving.”—Dated 
28th December, 1864. J “ 4 r 
The warp yarn, according to this invention, is placed ona beam or beams, 
and at one process it is dyed and dressed or stiffened, or, should it not 
require to be dressed or stiffened, the dyeing process is effected alone, These 
operations are capable of sane Santee out in several ways. According to 
one modification the beam or beams upon which the warp yarns are wound 
previous to being dressed, instead of ing placed near to the trough that 
contains the dressing or stiffening material, as in the ordinary dressing 
machine, are situated at a greater distance from it. Intervening between 
such beams and the dressing machine is placed a framework carrying @ vat 
or vats, in which is placed the colouring matter for dyeing the threads ; 
the framing containing the dye vat or vats may be made in one piece with 
the framing of an ordinary dressing machine, or it may be separate, as may 
be found most convenient. Within the dye vat or vats there are situated 
one or more carrying rollers, over or under which the threads of the warp 
pass as they are wound on to the weaver's beam ; passing from the dye 
vat or vats the threads are conducted over heated cylinders, or heated 
currents are impelled against them by fanners, so as to drive off the 
neue arising from the dyeing process, and thus drying them, After 
7 ing dried they pass through the trough containing the stiffening or 
ressing solution, the remaining part of the process being similar to that 
used in the ordinary dressing machines.— Not proceeded with. 


Ciass 4.—AGRICULTURE,.—None. 
Cass 5.—BUILDING.—Nonxr. 
Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, $c. 
— Sana, Birmingham, “ Breech-loading jire-arms.”—Dated 21st 


This invention consists, First, in the use of a chamb 





in tion with 
the barrel or barrels, for receiving the c: e,and having aslotor roove 
in 
its base, to allow the free action to and fro o! ho cumaeten, fee the 


of removing the cartridge or cartridge case, and also having a slot or socket 
- the back, into which a bolt in the breech is to enter, od the purpose of 

seping the breech in position during firing, and removing the same and open- 
ing the chambers, in order to remove the empty cartridge case and reloading. 





glued joints, or in any way interfering with the tune of the instrument. 
The inventor surrounds the board of the rest pins, and also that of the 
hitch pins, with iron, and connects the two boards by means of iron bars 
conveniently fixed by means of screws and bolts, The sounding board is 
glued on one side only ; the otber side is fixed by screws, which allows for 
the swelling which takes place in very damp places. — Not proceeded with. 





Cuass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3192. J. Bernen., King William-street, London, “ Preserving wood.”—Dated 

23rd December, 1864. 
This invention consists in forcing into the pores of wood the vapours of 
all the materials named below :—Class 1, Liquids: All kinds of animal and 
getable tars, including gas tar, coal tar, wood tar, tar from bitumens and 

asphaltes, tar from peat and turf, or from shale or schist; all kinds of 
hydrocarbon oils, as oil of coal tar, including naphthaline, or petroleum, or 
oil of shale, or schist, resinous oils, and all mineral and hydrocarbon oils. 
These materials are put into boilers and the vapours distilled off in a special 
manner not here described. Class 2, Solids: All kinds of coals, lignite, 
schist, shale, solid pitch, asphalte, or bitumeus, or resin, peat, turf, or wood 
containing oils or resin, as teak wood, green heart wood, resinous firs, and 
also woods which, on distillation, give off vapours of pyroligneous acid con- 
taining creosote, as birch, beech, or oak. 

3203. B. Mareuuies and J. K. Leatugr, St. Helen's, “* Manufacture of 

chromates and bichromates.”"— Dated 24th December, 1864. 
The object of this invention is to fact h and bichromates 
in a more economical manner than is now commonly practised. To this 
end the inventors prepare a mixture of lime, or of hydrate of lime, or of 
other alkaline earths, and of chrome ore, or of oxide of chromium (or of one 
or more of the impure compounds of chromium), with or without one or 
more of the salts of soda or potash, and with or without manganese or 
other oxygen-bearing material, and with or without silica or other material 
not easily fusible (the use of which isto prevent the mixture from fluxing 
when exposed to a strong heat), and they form the same into blocks which 
they submit to the heat of a furvace until the chrome ore or oxide, or other 
P d of ch ium, is d posed. The blocks they prefer to make in 

the shape of the frustrum of a cone. It is not necessary that any of the 
substances aforesaid be pure, and they may be used in equal parts by 

weight or in various proportions. From gst the subst. f id 

they prefer to use equal parts by weight of hydrate of lime, and sulphate 

of potash and chrome ore reduced to a finely divided state, and after well 
mixing them in any convenient manner to add water, and by kneading to 
bring the mixture to the consistency of clay, after which they mould it into 
conical blocks. The blocks thus formed they expose, whether in a dry or 
moist state, to the heat of a furnace or oven, but by preference they use 
the hearth of a reverberatory furnace, and subject the blocks to a heat 
gradually increasing from a low heat to a fuli red heat, or even to a 
white heat, being careful not to allow the heat to increase so as to flux 
them, asin that case the mass would be very difficult to lixiviate. The 
blocks are to remain in the furnace until the chrome ore, oxide of 
chromium, or other compound of chromium has been either wholly or 
partially decomposed. The blocks are then raked out and placed in any 
convenient vessel, and the soluble compounds of chromium dissolved out, 
either with water, or with a solution of one or more of the salts of soda or 
potash, and the liquor is treated by any of the usual methods for the 

a of chromates and bichromates therefrom.— Not proceeded 

with. 
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Crass 9.—ELECTRICITY.—NoneE. 





Crass 10.--MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
$195. R. A. BROOMAN, Fleet-street, London, ‘' Coke ovens.”—A communica- 
tion.— Dated 23rd December, 1864. ‘ 
This invention consists in constructin 
manner hereafter described. The object is to unite a quantity of ovens in 
@ small space, and to so arrange them that of the ovens shall converge 
to the centre of the building, in order that the heat of the united ovens 
may be equal for each of them. separate oven participates in the 
heat of its neighbours. The flame from each oven is divided by flues 
spread over each side of its walls, and produces a great heating surface 
upon and under the sole of the oven, The number of converging ovens is 
not limited, but depends upon the diameter to be given to the structure ; 
but twenty-eight ovens arranged in the same structure will yield a great 
quantity of coke with a considerable saving in labour. 


3198. J. Hay, St. James’s-place, London, ‘‘ Autograph stamps.” —Dated 23rd 
December, 1864. 
This invention relates to certain improvements upon, and moditications 





a circular multiple oven in 





of, the autograph stamp, and apparatus connected therewith, for which the 
patentee obtained letters patent dated 24th June, 1864 (No. 1695), and also 
to a mode of printing or preparing the permutation chart intended to 
accom) such stamps, and consists, First, in combining in the same case 
or holder with the improved autograph stamp a selt-acting registering or 
numbering ap) us, of any i or ll-k construction, 
whereby each ze in the stamp will, at the same time, be indicated by 


the ng or numbering apparatus, which will show a number corre- 
sponding to the number in the chart opposite to the combination produced. 
Secondly, of a peculiar construction and ment of self-acting register- 
ing or numbering apparatus, which may either be used in combination 
with the improved autograph stamp or ly as a counting or number- 
ing apparatus for other purposes to which it is applicable; or it may be 
used as a stamp for printing the permutation charts which accompany the 
improved autographic stamp. Thirdly, in the application and use of a 
slightly dified form of autographic stamp for printing the said permuta- 
tion charts. Lastly, of a peculiar form and construction of key to be 
ployed in effecting the ch in the said autographic stamp. 
3204. J. Rowsery, Hereford, ** Centrifugal drying machine."—Dated Mth 
December, 1864. 

This invention cannot be described without ref to the drawing 

8206. T. Roninson, Shefield, ‘* Teapots, coffeepots, claret, hot water, and 
other jugs, having metallic covers.” —Dated 24th December, 1864. 

This invention relates to the means of opening the lids of teapots, coffee- 
pots, claret and hot water jogs in silver, electro plate, and other metals, 
by means of leverage, for which purpose a tube is placed through or by the 
side of the handle into the body of the pot. Within the tube fs inserted a 
hollow rod containing a small s' ring. On the upper part of the rod 
or piston is a thumb-piece, and affixed to the lower end is a small curved 
piece of metal, attached to which is a small wheel or roller which works in 
a mepenees piece of grooved metal or lever affixed to the under part of 
the lid, but extended from the joint pin in an opposite direction to that of 
the lid, the joint of the lid forming the fulcrum, - By pressing down the 
thumb-bit on the top of the rod a leverage is obtained, by which means the 
lid is opened. The sp confined in the rod, resting on a horizontal pin, 
takes k the rod or piston to its original position, when pressi 
ceases ; or the weight of the lid may be brought to bear on it, and the 
spring dispensed with for that purpose.— Not proceeded with. 
ome, SS, Sean, Cheam, Surrey, ‘‘ Coating metals.” —Dated 24th Decem- 

7r, 1864. 

The patentee claims, First, the general combination of parts forming the 
apparatus combined and arranged as described and shown in the drawings. 
Secondly, the apparatus used for introducing the sheets or plates into 
bath, and also that used for transmitting them through the bath, and also 
that used for providing for their exit or extraction from the bath, as 
described. Thirdly, the use of a ae bath for containing the pre d 
fluid flux, and also the copper rollers, whereby he conveys such sheets 
through the preparatory fluid flux bath, or between it and the coating 
metal, as described. Fourthly, the use of an inside bath or pan containing 
sand, or other non-conducting matter, applied as described. 
$208. C. H. Tayior, Birmingham, “ Apparatus for preventing accidents in 

mine shasts, dc.” —Dated 24th December, 1864. 

This invention ists of the hanical arrangements hereinafter 
described for preventing the descent of a skip or cage in a mine shaft on 
the accidental breaking of the chain or rope to which the skip or cage is 
connected. The said mechanical arrangements may also be applied to the 
prevention of accidents in ascending lifts used in warehouses, hotels, and 

isewhere. At opposite sides of the mine shaft el vertical racks are 
situated, the said racks extending from top to bottom of the mine shaft, 
The cage or skip to be raised and lowered in the mine shaft works between 
guides on either side the said racks. In a box or chamber, situated either 
above or below the skip or cage, is the eee 
sides of the box opposite the racks are toothed wheels or pinions, one on 
each side, the axes of which work in uprights in the said box, the of 
the said toothed wheels or pinions engaging with the teeth of the fixed 
racks. On the axis of each toothed wheel or pinion is a ratchet wheel and 
two vertical levers, the —_ ends of which are formed into pawis, and are 
situated between the ratchet wheels. By means of a siiding horizontal 
wedge the lower ends of the said levers may be operated upon, 8o as to lift 
the pawls from the ratchet wheels. Or the said: sliding wedge may be 
moved so as not to affect the said levers, in which “omy acting ov the 
said levers press the pawis upon the ratchet wheels. he direction of the 
teeth of the ratchet wheels, and the positions of the pawls with respect to 
the said wheels, are such that, when the pawis are in gear with the ratchet 
wheels, the toothed wheels or pinions can rotate in the direction impressed 
upon them by the rising skip or cage, but are incapable of rotation in the 
contrary direction. The chain or rope for raising and lowering the skip or 
cage is connected to the top of the box described, or to the skip or cage ; 
and, in case of the accidental breaking of the chain or rope during the 
ascending motion of the skip or cage, the said skip or cage is suspended 
between the two racks by the pawls, preventing the rotation of the ratchet 
wheels and toothed wheels or pinions in the direction necessary to permit 
the descent of the said skip or cage. When the skip or cage has ascended 
to the top of the mine shaft, the sliding horizontal wedge may be made to 
throw the pawls out of gear with the ratchet wheels, when the skip or 
cage can easily descend, When the loaded skip or cage is about to be 
raised, the attendant at the bottom of the mine shaft moves the sliding 
wedge, so as to cause the pawls to engage with the ratchet wheels, when 
the skip or cage can be raised without risk of accident on the breaking of 
the chain or rope. Instead of using pawls for p nting the i 
the toothed wheels, a slide, having teeth on either side, may be employed 
for that purpose. 

3209. J. H. Cunarrs, Birmingham, “ Rotary and other brushes.”—Dated 
24th December, 1864. 

In constructing rotary brushes for sweeping streets, floors, and other 
surfaces, the inventor secures the bass, fibre, or bristle, by compressing it 
near its middle between paraliel surfaces. He prefers to make a rotary 
brush with four equidistant radial series of tufts or bundles of bass, fibre, 
or bristle, which he secures between parallel surfaces in the following 
manner :—The tufts or bundles he employs are of a jength equal to the 
diameter of the rotary brush to be made, and cross each other at their 
middle, the two series of tufts or bundles thus crossing each other making 
four radial rows of tufts or bundles The tufts or bundles situated in one 
plane alternate with the tufts or bundles situated in a plane at right angles 
thereto, and the whole are held together by means of bars of angle iron. 
Four bars of angle iron, having a length equal to the brusb, are taken, and 
are placed in the four angles formed by the crossing of the tufts or bundles, 
the said bars of angle iron fitting in the said angles. By this arrange- 
ment each of the four series of tufts or bundles is enclosed hetween two 
parallel plates, constituting the sides of the angle iron, and by means of 
screws passed through the angle iron, and nuts screwing on the ends of 
the said screws, the four bars of angle iron are bound together firmly, and 
the tufts or bundles of bass, fibre, or bristle, held securely between them. 
The brush is provided with centres at its ends, which turn in a frame, the 
latter being supported on a pair of wheels, on which the brush is pro- 
pelled or drawn along. By means of toothed ring the rotary motion of 
the last-described wheels is transmitted to the brush, so that, on drawing or 
propelling the brush along, it is made to rotate and to sweep the surface 
over which it is drawn or propelled.— Not cd with. 
$213. J. WosTENHOLME, Ratcliffe, L ter, ‘‘ Implement for cutting pipes 

and bars of metal.”—Dated 26th December, 1864. 

This invention consists in the cutting of pipes or bars of metal, by means 
of a circular cutter revolving in a brush which slides on a hooked piece of 
steel or other metal. The pipe or bar to be cut is securely held in a vice 
or otherwise, and the circumference of the cutter is brought against the 
pipe or bar by means of a screw passing through the lower end of 
hooked piece above referred to; the implement is then turned round by 
the handle forming the continuation of the screw, and the cutter is set up 
by the turning of the screw. By this means the cutter gradually penetrates 
into the metal until the ptpe is cut asunder, or the metal bar is sufficiently 
indented to enable it to be broken. 

8214. H. Hickuin, Wollaston, near Stourbridge, and C. Parvok, Brierley-hill, 
Staffordshire, ‘* Coke ovens.” — Dated 27th December, 1864. 

This invention consists in constructing coke ovens with one or more main 
flues passing over the top of a series or group of two or more ovens, and 
communicating with one or more main flues constructed underneath the 
floors at the bottom of the ovens, and into which system of flues openi 
are made through the tops of the ovens, which openings may or may not 
made capable of being regulated or stopped as may be required. The bottom 
flues communicate with a chimney. By this construction the patentees 
cause the flame and gases to mix together, and the heated gaseous currents 
from each oven to pass over or under, or both over and under, itself and 
every other oven in the group or series, whereby a much greater and much 
more uniform heat, and, consequently, a larger and better produce of coke, 
will be obtained than b f 
3217. G. Auron, Derby, “‘ Machinery for flanging plates and strips of metal.’ 

—Dated 27th December, 1364. 

This invention for flanging plates consists of machinery constructed as 
hereinafter described. machine is composed of two main parts, the 
one stationary and the other movable. The stationary part is a table or 
block carrying clamps for the purpose of receiving the plate or strip of 
metal to be flanged, and of securing it on the block. The movable part 
consists of a frame carrying one, two, or more rollers made to revolve 80 as 
to bring the rollers parallel to the edge of the plate to be flanged. 
frame is also free to advance towards and recede from the biock as required. 
Or the movable part consists of one roller, the axes of which are carried by 
blocks free to move up and down and to and fro in heads provided for the 
nstead of a roller, the patentee uses a 
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held by the clamps, the edge projecting over the block to the extent neces- 
sary for the flange required. The ble roller hine, of one or other 
kind before-mentioned, is caused to approach and bend down the edge so as 
to flange it against the side of the block ; the plate thus flanged may then 
be taken to a curving or bending machine (the sub of letters patent 
granted to the pat of even date herewith) cons’ « of rolls similar 
to those ordinarily used for rolling metals, but with a part or parts removed 
80 as to form a space in which the flange enters while the surface of the rolls 
acts upon the body of the plate; the plate issues from the rolls flanged and 
bent to the curve required, 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

QuARTER-DAY IN Bramincuam: Slow Trade: The Elections: An Iron- 
master Nominated against his Consent: Indignation: Good Demand 
Jor Hoops —Pia Iron: Prices not Firm—Wetsa Bars: Lower 
Rates—Coau: Pretty Good Demand—Hanpwares: Still Quiet: 
Accounts well Met—Avminatty Tests ror Cuains: A Licensed 
Machine in Wolverhampton—Mxssrs. Exxryaton’s Propucts: A 
Volunteer Trophy—InpustRiaAL Exutsition in Brnmincuam: To be 
a Success—Tue Watt Memoriau: Appeal to Working Men. 

A rvatrer Birmingham Quarter-day than that which we had 

yesterday (Thursday) has not been known for along time. The elec- 

tions are engrossing too much attention from business men as well as 
politicians, and is, therefore, occasioning too great an interruption to 
trade to allow of any fresh transactions being entered into. The 
trade have been loud in their expressions of disgust at the insult that 
has been shown to one of their number (Major Thorneycroft) by his 
nomination, despite the protests of those who knew his wishes, in 

Laden aaa on Tuesday. The proceeding is declared to be un- 

paralleleu, 

A few sales of pigs were effected, but they were the usual 
transactions in specialities. Prices in such cases were maintained, 
but the market generally must be declared as down for the average 
quality of pigs to the extent of 1s. 3d. per ton. The prices of finishe:’ 
iron are also looking in the same direction with a quieter trade. 
There is, however, a good demand still for hoops for the Southern 
States. The Welsh houses are scarcely so full of orders as they 
were; and firms who were demanding £7 10s. for bars will now 
take £7 5s. 

In coal only little is being done, but the orders are sufficient to 
afford work for most of the hands, while the prices, as compared 
with last summer, are 6d. a ton better. 

In the general hardwares of this district there is really no change 
to note. The dulness of the past few weeks is unaltered, and the 
elections must be over before any change can be looked for. It 
must, however, be reported that both at Wolverhampton on 
Wednesday and in Birmingham on Thursday (yesterday) the usual 
quarterly accounts were duly met with punctuality. 

The new Admiralty test can now be applied to chains manufac- 
tured in this district. Messrs. Bayliss, Jones, and Bayliss, chain- 
makers, of Wolverhampton, obtained a license from the Board of 
Trade on Monday for the machine which they have laid down at 
their works. The chain forge at these works is a great improvement 
upon that of several establishments. It is remarkably open and airy, 
and must result in great comfort to the men as compared with some 
other places of the like class. 

Messrs. Elkington, the well-known electro-platers and metal 
workers, of Birmingham, are now manufacturing an immense 
silver trophy, of great costliness and exceeding beauty, designed to 
be contended for annually by our volunteers. It is a splendid piece 
of art workmanship, and the model is thus described :—Its base 
is an oblong plateau 5ft. Gin. in length, and 2ft. 3in. in width— 
except in the centre, where it widens to 2ft. Yin. The design com- 
prises three groups: that at one end representing Peace, that at the 
other end War, and that in the centre blending the other two into 
an embodiment of the “ defence not detiance” system. From the 
base of the centre springs a massive four-square pedestal, with 
tablets for inscriptions; and from the pedestal again an elegant 
column, rising to a height of 3ft. Gin. On the summit of the 
column, which is made to represent a number of fasces, bound with 
laurel wreaths, stands the genius of Patriotism, a little figure 
holding aloft in the right hand a flambeau, and resting the left upon 
the garlanded shields of England and Scotland. From the base of 
the column spring upward and outward the standards of all nations, 
in alliance with Great Britain, and beneath their ample folds a 
cluster of figures are grouped upon the pedestal. On one side of 
the plateau Peace is figured by Minerva, who, with an olive 
branch in her hand, rides erect in a chariot drawn by two 
oxen, which are led by a youth, who carries a sheaf as 
a sign of plenty. Some idea of the size of these groups 
may, perhaps, be gathered from the statement that the figure, 
with that of Mars—who rides in a war chariot drawn by two 
fiery horses, led by Valour armed from top to toe—stand some fifteen 
or sixteen inches in height, and each of the chariots with their 
accessories cover a base of four square feet. Looking out towards 
Minerva sit two happy mothers with their children—Commerce and 
the Arts—-rapidly growing in prosperity and strength. Looking out 
towards War sit two other mothers, all unhappy, the one with a son 
tearing himself from her embrace to join the wars, the other binding up 
the wounds of one who has returned from them, maimed sorely. These 
are at the four corners of the pedestal. Upon the front of it stands the 
object of all this allegory—the British Volunteer. On this side is an 
English, and on the other a Scotch rifleman. The motto is ‘‘ Defence 
not Detiance” on one side, and on the other “ Si vis pacem, para 
bellum.” Upon a projection from the main plateau, Cirectly in front of 
and beneath each rifleman, there are seated two winged youths, 
the one with compasses and mathematical instruments, the other 
with cartouche box and sights. The edge of the plateau is of laurel 
bound with ribands, on which are to be inscribed the names of the 
winners of the trophy in succession ; about it are scattered ears of 
corn, clusters of fruit, helmets, shields, and other of the trappings of 
war. ‘The design is by M. Auguste Willms, the director of Messrs. 
Elkington’s staff, and it is now being completed under that gentleman’s 
care. It will be made of solid silver, and will weigh some fifteen or 
sixteen hundred ounces. 

The Birmingham and Midland Counties’ Industrial Exhibition 
has, up to this time, met with nothing that would tend to be a draw- 
back to its ultimate success, Nearly 900 applications for space have 
been received, embracing nearly four-fifths of the room allotted in 
Bingley Hall, the place of exhibition. Exhibitors ana inventors have 
the satisfaction of knowing that their designs are protected by the 
certificate of the Board of Trade. Amongst the articles which will 
be exhibited will be a steam engine so minute that, when at work, 
it will stand upon a sixpence. Redditch will favour the public 
with the whole process of needle making, from iron in its primitive 
state to the highly-polished and finely-tempered steel needle. Almost 
all of the towns throughout the district will be represented by spe- 
cimens of their various manufactures. 

The Birmingham Watt Memorial is beginning to excite consider- 
able attention in that town. The Artisans Committee held their 
usual meeting on Tuesday evening, and the following letter was 
then drawn up, and ordered to be printed and circulated in the 
various manufactories of the town and district:—“*To the 
working class of Birmingham and district. Fellow Working 
Men,—It is intended to perpetuate the name of James Watt, the 
father and pioneer of mechanical engineering, by erecting a statue 
to his memory, the estimated cost of which will be about £2,000. 
To carry that object into effect a committee has been formed, for the 
es of obtaining subscriptions; and about £1,200 bas already 
een subscribed. As it is considered that the working classes have 
been very largely benefitted by the introduction and use of the steam 
engine, it is decided that they should have an opportunity of assisting 
in this movement. An auxiliary committee OF artisans and others 
have been appointed to co with the general committee to 
carry out the above movement. Firmly believing as we do that 
James Watt did more for the benefit of mankind generally, and of 





| our class in particular, than any man ever did, we confidently 
appeal to you to assist us in the erection of such a monument to bis 
memory as will be worthy of his services to Birmingham and 
the world, and a credit to the town and its people——Henry Bishop, 
Chairman; Robert Meiklejohn, hon. sec.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiverPoo.: Mersey Docks and Harbour Board: Public Improvements 
—InpustTRIAL Exuisirion AT Preston—Gas AT ASHTON-UNDER- 
Lyne—Norru-Eastern Raitway: Deviation through Ellerbeck 
Glen—Messrs, ALLOTT, THELWALL, AND Co.—CLYDE SHIPBUILD- 
ING. 

WE commence with Liverpool. The pilotage committee of the 

Mersey Docks and Harbour Board went on their annual survey on 

Saturday, and were accompanied by a party of about sixty gentle- 

men connected with the commercial interests of the port. The 

steamer Despatch, which was kindly lent by the Steam Tug Com- 
pany for the occasion, received the party at half-past nine o’clock at 
the George’s landing stage, and shortly afterwards, having taken 
three pilot boats in tow, proceeded on the excursion. At the last 
sitting of the board Mr. Langton, in moving the confirmation of the 

roceedings of this committee, said that there had been exported 
rom the High Level Coal Railway, at Liverpool, in 1863-4 no less 
than 98,515 tons of coal; and in 1864-5, 140,325 tons, showing an 
increase this year of 41,809 tons. At the last meeting of the town 

council the proceedings of the improvement committee comprised a 

recommendation to insert in the next improvement bill promoted by 

the Corporation powers for the improvement and widening of 

Casneau-street and Belle-street, and a projected new street from the 

north end of Belle-street to Scotland-road, at the west end of 

Dryden-street, at a total estimated cost of £42,000. Recommenda- 

tion to accept the offers of Mr. George Byford and Mr. R. Lyon to 

sell the respective properties belonging to them for the projected 
improvement at the south-east end ieutenveet. at a total cost of 





£1,300 for such improvement, exclusive of the road works. 

The Earl of Derby has promised to open an exhibition of works of 
art, omg &c., at Preston, on the 14th of September. 

Captain Tyler, Government Inspector, has examined a new line 
of railway which the North-Eastern Railway Company have con- 
structed through the Ellerbeck Glen in order to supersede the long 
incline, hitherto worked with a wire rope, in Gothland. The line is 44 
miles long, and leaves the old line near Fen Bogs, on the high moors, 
and — by way of Gothland Mill, Damholmes, Waterark Bridge, 
and k Hole, to the tunnel near Grosmont. The gradients for 
most of the way are 1 in 48 and 1 in 50, and the line crosses and 
re-crosses the river by a series of fourteen iron girder bridges and 
stone viaducts, and in three places runs on terraces cut out of the 
mountain sides, one, at Beck Hole, being between 200ft. and 300ft. 
high, running parallel with the old line in the valley below, of which 
one line will remain for ironworks and other purposes. The line on 
the top of the moors and the mile of steep incline of 1 in 14 gradient 
will be abandoned. Travellers will be glad of this, for various 
accidents have resulted from the breaking of the rope, but only once 
to a passenger train—in February of last year—when two first-class 
passengers were killed. After the usual testings and examinations 
the inspector passed the works, and the whole of the traflic is now 
passing over the line. The avoidance of the incline must be of the 
utmost value to the town of Whitby, and the iron district generally, 
A new class of powerful engines, adapted for gradients and curves, 
are put on the line for working the increased traflic. On the same 
day the Government Inspector passed the Malton and Whitby, and 
Malton and Scarbro’ Junction, near Rillington. This line was sanc- 
tioned this session, has been made since the passing of the Act, and 
is now used for traflic between Whitby and Scarbro’, not requiring to 
go to Malton. The express trains now do the distance (reduced by 
ten miles) in one hour and a half. The contractor for the Gothland 
deviation was Mr. Nelson, of Carlisle, who, owing to the treacherous 
nature of the ground, is twelve months beyond the stipulated time. 

Messrs. Allott, Thelwall, and Co., of Hull, have just completed the 
erection of additional machinery in connection with their present 
place of business, consisting of two patent hammers and rolling mill, 


nection with the North British Railway Company. She is a vessel 
of 735 tons builders’ measurement, measures 26}ft. breadth of beam, 
and 220ft. length of keel. She is to be commanded by Captain 
Campbell, who has had considerable experience in the trade. A trial 
trip has also been made by the Japan (steamship). The Japan isa 
handsome steamer of about 600 tons, builders’ measurement, being 
180ft. by 26ft. and 15ft., and elegantly fitted for the East India 
trade. She was built by Messrs. Hedderwick and Co., of Govan, and 
is fitted with a pair of direct-acting engines of 85 nominal horse- 
power, by Messrs. James Howden and Co., the contractors for the 
vessel. The run between the Cloch and Cumbrae Lights, against 
the tide and an easy speed of engines, was performed in 81 min., 
being 10°12 knots per hour. The engines worked with great smooth- 
ness, and without heating throughout the day. There will bea 
second trial with the vessel, fully loaded, when it is expected that 
the guaranteed speed will be exceeded by fully one knot. 

The iron and machine trades of Leeds are represented to be in a 
prosperous condition. d 

A dispute at the Witton Park Ironworks has been satisfactorily 
settled, the masters having agreed to place a weighing machine 
beside the steam hammer, as the men demanded. 

The Cleveland iron trade has been firm, and prices have varied 
very little. Makers are still very busy, and the minerals of Cleve- 
land are being further developed by enterprising capitalists from 
Newcastle and other places. The number of blast furnaces in the 
district in blast is 74; and the number out of, blast, 17 ; while there 
are 25 building. 

The great election storm which has swept over the provinces this 
week has materially interrupted business, and our “ notes,” in con- 
sequence, are extremely brief. 


THE METAL MARKET. 

Ralts continue good ; £7 10s. per ton is demanded and obtainable for 
early delivery. 

Coprer.—Dull of sale. Burra Burra £91, and Tough Cake £86 per ton. 

Tin.— Banca is quoted at £95, and Fine Straits £91 per ton. 

Tin PLatzs.—An excellent business doing. Coke 22s. 6d., and Charcoal 
26s. 6d. per box. 

Leap.—But little doing. Soft English £19 5s., and Spanish £19 per ton. 

SpELTRR.—A firm market at £23 10s. per ton. Moats and Co. 

Old Broad-street, London, E.C., July 12th, 1865. 


PRICES CURBENT OF TIMBER. 
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Loca, Rauways.—A very importaut problem—that of branch 
railroads connecting small places with each other and with the main 
lines—is being resolved in France. The honour of the initiative 
belongs to the department of the Bas-Rhin, whose Conseil-Général, 
in 1858, came to the determination that it was desirable to create a 
second series of roads uniting the principal places in each commune, 
and to offer these to companies or local speculators for the formation 
of railroads. There was, however, considerable opposition, one 
party objecting that the funds of the road trust, as it would be called 
in England, could not properly be applied to the formution of roads 
to be converted into railways; and another, that local railroads were 
the mere dreams of theorists. Last year the project obtained the 
support of the ministers of State and of Agriculture, M. Rouher and 
M. Behic. The prefect of the Bas-Rhin had, in the meantime, pushed 





with furnaces and boilers attached, and an engine of 30 
horse-power, but capable of being worked up to 60-horse power to 
drive the mill. The new works were formally opened by Miss 
Allott, who, under the guidance of their engineer, turned on the 
steam, and started the engine and mill. A number of pieces of iron 
having been prepared by heating in the furnace, were passed through 
the rolls, and the way in which the machinery did its work was such 
as to give general satisfaction. The firm have now erected on their 
works four patent hammers, two rolling mills, and eleven furnaces 
in connection therewith, and are in a position to turn out 150 tons 
of finished iron per week. 

At the Salford Hundred Sessions, on Wednesday in last week, two 
ratepayers presented a petition to the court praying that it 
should order a reduction in the price of gas manufactured by 
the Ashton Gas Company. The application, made through Mr. 
Higgin, was grounded on the 35th section of the Gas Works Clauses 
Act, 1847, which enabled the petitioners to apply to the court that 
it would nominate an accountant to examine the accounts of the 
company and ascertain whether more than 10 per cent. had been 
paid by the company during the preceding year, and whether a 
reserve fund of £4,000 had been invested by the directors; and if it 
appeared by the accountant’s examination that this reserved fund 
was invested, and that the dividends to the full amount had been 
-— then the court had the power to order that a reduction should 

made in the price of gas, yet so as still to preserve to the share- 
holders the dividend of 10 per cent. At the last court of Quarter 
Sessions, Mr. Halliday, accountant, was appointed to make an 
examination, and his report indicated that nearly the whole of the 
reserve fund had been set apart, but that a large sum of money had 
been taken from the profits, from year to year, for the purpose of 
extending, altering, and repairing the company’s works. The 
amount expended in this way was between £6,000 and £7,000. The 
dividend of 10 per cent., Mr. Halliday reported, had been paid in full, 
the mage og 4 having, before striking the dividends, paid out of the 
profits the income -tax upon the whole of the dividends, amounting, 
during seventeen years, to about £2,500. It was contended, for the 
petitioners, that the two sums named, £6,000 or £7,000 and £2,500, 
ought to have been applied to the reduction of the price of gas. It 
was contended by the company, for whom Messrs. Hopwood and 
Edwards appeared, that a depreciation of 14 per cent. per annum on 
the plant was not too much to allow, that the sum of £6,000 or 
£7,000 had, in fact, been spent in renewals cr allowed for depre- 
ciation, and that the company had no fund in hand, save the reserve 
fund of about £4,000, which for the two preceding years had been 
drawn upon for the purpose of paying the full dividend of 16 per cent. 
It was finally contended that no case for a reduction in the price of 
gas had been made out by the petitioners, and that the court ought 
not to interfere, because if the court should order the price to be 
reduced, it would have no power at any future time to order an 
increase of the price, however low the dividends paid by the company 
might fall. The court decided that it could not interfere. 

In connection with Clyde shipbuilding, we may note that the new 
steamship Waverley, built by Messrs. A. and J. Inglis, made her 
trial trip on Saturday, by “ ranning the lights,” under favourable 
circumstances. She left the wharf a little after nine o’clock in the 
morning, and dropped down to Greenock, where she took on board 
a number of ladies and gentlemen, among the latter being a few 
of the directors of the North British Steam Packet Company, for 
whom the vessel was built. About twelve o'clock the party on 
board partook of a dejeuner-dinatoire, after which they went on deck 
to enjoy the fine breeze and mark the progress of the vessel. The 
highest speed attained was 14} knots an hour, reckoned by a patent 
log. The Waverley is adapted for the trade in which she is to be 








employed, viz., that of running between Silloth and Dublin, in con- 








his scheme, and in 1859 he obtained the sanction of the departmental 
authorities. He then opened up correspondence with the Great 
Eastern Railway of France, but the negociations ended in nothing, 
and it was determined to form local companies for the purpose, and 
in 1861 a supplementary tax of twenty-six centimes (about ashilling 
in the pound), extending from 1861 to 1871, was made for the special 
purpose, and the work was commenced. On the 25th September, 
1864, the first of these departmental lines, about forty-seven miles 
in length, was opened for traffic. The Government recognised the 
importance of the new movement, the ministers of the interior and 
of commerce determined on framivg a special law upon the subject, 
and a commission issued from the office of the latter minister to 
collect full information upon the subject. The example of the Bas- 
Rhin was soon imitated by its neighbour, the department of Haut- 
Rhin, in whicha line from Hagueneau to Niederbroun was opened on 
the 18th, and another from Sainte-Marie-aux-Mines to Schelestadt, 
on the 29th of December last. The department of Sarthe has voted 
the means for carrying out three such local lines. Ain, which is 
very badly off as regards railway communication, is now engaged 
on the question; and several other departments have adopted the 
idea, and are now occupied with its realisation. In that of the Seine 
Inférieure surveys are being made for a line to connect St. Valery- 
en-Caux with the Rouen and Havre Railway, and which is intended 
to form part of a complete system which will unite the whole of the 
small places or that coast with the trunk line in question. The 
results, in a financial point of view, can only be guessed at by the 
short experience of the line in the Bas-Rhin. This road was opened 
for passengers on the 25th of September, and for heavy traffic in part 
on the 24th October, and completely on the 29th December last, 
when the weather was very bad, and the conditions consequently 
disadvantageous. The total receipts from the 27th September to the 
81st December were equal to £2,939, or, on an average, of £320 for 
little more than six-tenths of a mile, The profit resulting is given 
at 2,000 francs per kilometre, or about £130 per English mile. The 
nature of the traffic is a very important question. The Barr line 
has fifteen stations—that is to say, one for each commune; this was 
used by 70,000 persons, who paid a total of 60,293 francs, or, on an 
average, eighty-six centimes per passenger. This is tolerably conclu- 
sive evidence that the trafficlof the line was eminently local, and inde- 
pendent of the general railway traffic of the country. There is another 
proof in the factthat the total of arrivals and departures at the station 
of Strasbourg, on the main line, during the same period, was only 
47,768, which leaves 22,232 for the purely local circulation, without 
taking into account those who may have travelled for local purposes 
between the chief town and intermediate stations on the truuk line. 
It is not intended that great speed should be attained on these local 
lines, and therefore the question of curves and gradients becomes of 
smaller importance. In the Haute-Marne the minimum radius is 
fixed at 250 metres; in the Indre it has been set at 300. The in- 
clines adopted in the Haute-Marne vary from 0°02 to 0-018 per 
metre. Lastly, some of the local lines will be worked by horses, 
while the engines and carriages employed on the others are of a 
smaller and less costly kind than those used on the main lines. In 
the Bas-Rhin the expense of the new roads has been 45,000 francs 
r kilometre, while it has cost the Great Eastern Company, which 
as become the concessionaire of the line, 60,000 francs per kilometre 
to convert the new roads into railroads, and provide machinery and 
material. Thus the total cost of these local lines may be taken 
roughly at an average of 115,000 francs per kilometre, while the 
Paris and Orleans cost 368,000 francs, and the Rouen line 404,000 
francs per kilometre. It is not easy to exaggerate the results which 
may arise from the complete carrying out of this system of rural 
railways, and any fact connected with it is of importance,—Society 
of Arts Journal. 
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Tne usual method of drawing the supply from small 
reservoirs is somewhat primitive, but is found suffi- 
ciently effective when the discharge does not exceed a few 
cubic feet per second. It consists simply of a masonry culvert 
running underneath the embankment, and giving free ad- 
mission to the water on the inside. The masonry is carried 
up in the form of a tower, to prevent the possibility of the 
culvert entrance being clogged by deposit—a most neces- 
sary precaution in small reservoirs. The outer end of the 
culvert is closed by a dead end, and for the last four or five 
feet, instead of being arched over, it 1s covered by slabs of 
stone, which are perforated with circular holes of some 
din. or Gin. in diameter, for the escape of the water, and 
which are plugged up and covered with heavy weights 
when the irrigation supply is no longer required. 

Such an arrangement answers well enough for small 
discharges, and is easily managed by a native ; but when a 
volume of 400 or 500 cubic feet per second, under a head of 
90ft. or 100ft. has to be dealt with, more perfect appliances 
are absolutely necessary. ; 

In designing works for the escape of water in large 
quantities from reservoirs, the following points must be 
borne in mind: Ist, every part of the outlet pipe, and the 
valves, must be accessible for examination and repair when 
necessary ; 2nd, whatever kind of outlet be adopted, it 
should be in duplicate, so as to admit of repairs being car- 
ried on without interruption to the discharge from the 
reservoir; and 3rd, the discharge must be under perfect 
control by an effective system of valves. 

In reservoirs of the best construction the outlet apparatus 
consists of two or more cast iron pipes, carried under the 
embankment, in a masonry culvert of sufficient size to 
admit of the access of workmen. These pipes at their 
inner extremities communicate with a tower standing at 
the foot of the inside slope of the embankment, and of such 
a height as to reach above the highest water level. This 
tower is provided at different levels with valvular inlets, 
to admit the water from the reservoir, which valves can be 
opened or closed at pleasure by a winch, fixed in the upper 
part of the tower. The lower extremities of the pipes, or 
those at the outer side of the embankment, are also furnished 
with powerful valves. 

Sometimes, for the sake of economy, a single cast-iron 
pipe is laid under the embankment, without any culvert. 
Tais is a most imperfect arrangement; there is no possi- 
bility of repairing the valves or pipe, and, in the event of 
any leakage, the only remedy is to open the embankment, 
in order to reach the defective part. ‘The reservoir has to 
be emptied, and the supply of water withheld for, perhaps, 
some months. Whatever kind of valves be used, and how- 
ever perfect the workmanship may be, it is quite certain 
that, sooner or later, some repairs will be requisite. On 
what principle, then, it is proved economical to place the 
works out of reach of repair it is difficult to understand. 
The first expense of constructing a perfect system of 
works would not probably exceed that of once repairing a 
pipe that had given way under an embankment; and all 
possibility of interruption to the water supply, even for a 
single day would be avoided, if the works were properly 
designed in the first instance. If two or more pipes—as 
many as may be necessary—be carried through a proper 
culvert, and communicate with a double tower in the 
reservoir, provided with the proper valves, there is hardly 
a possibility of serious derangement or interruption to the 
water supply. The tower being double, or divided into 
two compartments by a water-tight partition, provides for 
free access to the valves of each pipe, or set of pipes, and 
even for the substitution of new valves or pipes, without 
any interruption. 

The weak points in every embankment are at the junc- 
tion of the earthwork with the natural ground; and along 
the course of the outlet pipes. In the first case, risk of 
injury is counteracted y 4 carrying the puddle as far as 
may be necessary below the natural surface of the ground. 
All springs found on the embankment site should be led 
away in suitable drains, otherwise they are sure to find 
their way out, and may possibly produce leakage from the 
reservoir, and ultimate destruction of the works. In order 
to check any tendency to leakage along the course of the 
culvert, it should be covered with a coating of clay puddle ; 
this establishes a perfect junction with the earthwork, and 
with the puddle wall. It is advisable to found the culvert 
on a good base of rubble masonry or concrete ; for, if laid 
on a yielding foundation, it would be liable to fracture 
from the weight of the bank. The outer end of the culvert 
may be left open, and be furnished with a face wall or 
wings. 

As accidents do sometimes occur from water finding its 
way through an embankment, along the course of a culvert 
or pipe, it would seem desirable to avoid, if possible, 
carrying the outlet tubes through or under the embank- 
ment; and sometimes engineers have taken advantage of 
the conformation of the ground, and have tunnelled 
through a natural spur to avoid risk to the earthwork. 

A principle that does not appear to have been hitherto 
applied to storage reservoirs—that of the syphon—would 
probably be found cheap, effective, and easy of repair, if 
adapted to reservoirs of no very great depth. In cases 
such that the top of the embankment would not exceed 
25ft. or 30ft. above the lowest levelin the reservoir—the 
maximum lift depending on the pressure of the atmosphere 
—a syphon would, in many cases, be found most effective. 
It should be furnished with valves at both extremities, and 
a reservoir for filling it provided on the top of the embank- 
ment; there should also be an air cock at the highest 
point, for the escape of any air that might be extricated 
from the water. Even if it were necessary to let the 
syphon pass through the upper part of the embankment 
it would not be a matter of consequence ; for, supposing it 
pass a little below the level of highest water, the pres- 


sure would be trifling, and iabili 
pone rifling, and the liability to leakage 





Although it is seldom necessary to drain a large reservoir 
to the bottom for irrigation, yet it may be requisite, after 
seasons of drought, todoso. It is therefore advisable to 
place the lower valves of the tower nearer to the bottom 
than would be expedient in small reservoirs. When the 
storage basin is small, any deposit that is carried in, settles 
in the lower part of the reservoir—which is generally at 
the base of the tower—and before long would interfere 
with the action of the valves. This difficulty is not ex- 
perienced in reservoirs of very large extent, until the lapse 
of many years; the main stream of the valley will, in most 
cases, fall into the lake at a distance of a mile or two 
from the dam, and the deposit, instead of resting in the 
deepest part, will settle near the point where the stream 
enters, forming a miniature delta. 

When the valve tower is placed, as it usually is, at the 
foot of the inner slope of the embankment, a small foot- 
bridge, extending from the top of the bank to the tower, is 
necessary to give access to the valves. 

If an irrigation reservoir be situated on a stream of any 
considerable size, the latter is generally taken advantage 
of, affording, as it does, the means of distributing the 
supply of irrigation water. In the absence of a natural 
channel of sufficient size, it would be necessary to construct 
regular conduits for leading the water to the land to be 
irrigated; but the river affords the means of conveying 
the whole of the supply, and is, in fact, converted into the 
main irrigation channel. At suitable points along the 
course of the river are built dams, frequently of a tempo- 
rary nature, but occasionally of masonry; and from these 
dams the water is led off right and left of the river, down 
the valley, in open channels, for distribution to the several 
landowners. Suitable sites for the erection of dams can, 
of course, only be found here and there along the course of 
astream. Rocky barriers, at points where there is a sud- 
den fall in the bed of the river, are the most favourable. 
It is customary to carry each pair of channels along the 
valley of the river till they reach as far as the next dam 
lower down, and occasionally they over-lap the next pair of 
channels. By this arrangement the irrigation along the 
— of a river is often preserved unbroken for many 
miles. 

Where it is proposed to irrigate from a river, by utilising 
its natural supply, and without the aid of storage, the 
several points for consideration will be—first, will the 
discharge continue in sufficient quantity until such time as 
its application to the land would be most requisite ? 
secondly, is the inclination of the river bed so great, and 
the country below the head works sufficiently flat to lead to 
the expectation that a channel of less inclination than the 
river, and leaving at a particular point, will enclose a suffi- 
cient extent of land? and, thirdly, the suitableness of the 
weir site. 


During the monsoon, and for a short time afterwards, the 
supply of water in most rivers and streams is amply suffi- 
cient for all purpuses; but as the hot weather advances the 
discharge dwindles down to a mere thread, and in many 
cases is reduced to nothing. As might be supposed, the hot 
weather discharge is always the most valuable. There are 
certain crops—sugar cane, plantains, &c.—that must be 
watered for the whole year round, and for these garden 
crops, as a are called, the hot weather supply is usually 
reserved. Valuable though the perennial supply of water 
be, as affording the largest return to Government and pri- 
vate companies for the quantity of water supplied, the 
country generally gains most largely by what may be 
termed the spring supply, or that immediately following the 
rains. ‘This, if steady and unfailing, will save any risk to 
the cereal crops from draught, and obviate all chance of 
famine. 


It will be understood that irrigation, on however large a 
scale, will only operate by mitigating in degree any scarcity 
arising from drought. ‘The area of land that could, under 
the most favourable circumstances, be watered—every 
available source of supply being secured—would represent 
but a small fraction of all the land cultivated throughout 
India. ‘Though small the area watered, the value of irri- 
gation was most fully exemplified during the late severe 
famine in Bengal. The Ganges and Jumna rivers, though 
the irrigation works were then in an imperfect and un- 
finished state, brought with their fertilising streams plenty 
into the midst of scarcity, and provided for the safety of 
some thousands of human creatures and cattle. 

In determining, then, the value of a river as a source of 
supply, undue regard must not be paid to the amount of the 
discharge during the hot season, At that time of year 
water is, doubtless, most valuable to those holding garden 
land, and, indeed, is indispensable; but the spring supply 
will be of the greatest importance in deciding the question 
of establishing works, and if it be reasonably large for the 
size of the river, there need be little apprehension of the 
project not succeeding as a financial speculation. 


The second question to be considered relative to the ap- 
plication of a river’s discharge to irrigation, is the inclina- 
tion of the river, and the conformation of the valley 
generally. It is obvious that whatever inclination be 
deemed sufficient for an irrigation channel, it must be less 
than that of the river from which the supply is drawn. 
Were it not so, the channel, keeping to the surface of the 
ground, could never depart from the river, but would follow 
the same course very nearly. This is pre-supposing the 
country to slope towards the river, as is generally the 
case. In Scinde, however, and in most river deltas, the 
reverse is the case; the country falls away from the river, 
for a considerable distance, affording the most favourable 
disposition for irrigation. 

Assuming, then, the ordinary case of a river flowing 
along the lowest line of a valley, the minimum discharge 
is first ascertained ; the slope of the channel is then de- 
termined on, and a couple of trial lines, one at each side 
of the river, are started from the dam site. Knowing the 
inclination of the proposed channels, it is easy to run these 
preliminary sections, and if they have been surveyed during 
the proccss of levelling, they can be plotted on an ordnance 
map with sufficient accuracy to show whether or not a 
sufficient area of land will come under command to render 








the project remunerative. Should matters look favourable, 
the lines may be carefully staked out and detailed levels 
taken over them, any alterations that may seem necessary 
being at the same time made. 

The selection of a site for an irrigation dam involves 
several considerations. If it be necessary to economise the 
supply of water, one of the most important conditions will 
be a sound watertight foundation. In some of the 1 
Madras rivers the dams were founded on wells in a sandy 
bottom, but in these cases there is an abundant supply of 
water, and a little leakage would be a matter of trifling con- 
sequence. Where the supply of water is small, and the bed 
of the river unsound, the whole discharge may leak away, 
notwithstanding every precaution may be taken. 

Much discussion and difference of opinion even still 
exist in India as to the best section for a river dam, 
although the question seems to be one of sufficient simplicity 
to have been decided long ago. Some would calculate the 
strength of the dam on the assumption that it has to resist 
the whole impetus of the river, rushing down in full flood, 
a contingency that could not possibly occur. Even sup- 
posing the river bed to be absolutely dry above the dam, 
and were the most violent torrents of rain to fall in the 
valley above, the river discharge would at first be very 
trifling as compared with the volume that would come down 
a little later. The first portion, then, of the discharge 
would stand against the dam, and effectually break the rush 
of the stream rolling down at full flood. There could, 
indeed, be no onward motion whatever immediately above 
the dam until the water had ponded up to the crest, and 
had begun to flow over. 

This is, however, an imaginary case; the trath is that 
the velocity of approach to be resisted by a river dam is bat 
trifling, and, indeed, might almost be neglected in calcu- 
lating the dimensions of any particular work. ‘The margin 
allowed for practice over theory is more than sufficient to 
cover everything. The water does not impinge directly 
against the back of the dam as might be supposed, but is 
resisted by a prism of comparatively still water that stands 
behind the dam, and over which the approaching water 
glides till it falls over the crest. 

As the amount of storage that would be gained for irriga- 
tion by throwing a dam acrossa river would be inconsider- 
able, it is seldom utilised. The channels are led away from 
the top of the dam, and the storage would, therefore, be 
only available for the upper two or three feet of depth. 
For this reason under sluices are of exceptional occurrence. 
They are productive of little or no good, and generally lead 
toconsidevatle loss from leakage. Where there is no provi- 
sion for an under scour, the bed of the river is sure to silt 
up to the top of the dam after one season of rain, thus 
forming a natural protection against the damage that 
ma Be caused by trees borne down the current. 

Relative to the question of river dams and their proper 
dimensions, the writer is reminded of a more than usually 
flagrant example of the way in which Government some- 
times interferes in the scientific details of work. Officers of 
ability and experience are often overruled in the most 
arbitrary way by a local governor or his secretary, who 
probably fancy themselves ready-made engineers. In the 
particular case alluded to the secretary, stepping out of his 
legitimate position, came to issue with an officer of long 
experience and proved ability on irrigational questions. 
A dam designed by the engineer officer according to the 
ordinarily received dimensions, was objected to by Govern- 
ment, on the ground that it was too light. The engineer 
rejoined by submitting his calculations, with a copious list 
of masonry dams of much lighter proportions than the 
design, and which were then standing, and had stood for 
many years. This should have been conclusive ; but 
Government, instead of dignifying their officer with any 
reply to his remonstrance, simply directed the design to be 
altered to their crude idea of what a weir should be; and 
in such clumsy form the work has been carried out. With 
such memorials of engineering ability as this, it is no 
wonder that her Majesty's Royal Engineers have the 
reputation of being a little primitive in some of their con- 
structions. 

With many good examples there are to be found in India 
masonry dams of every variety {of proportion that igno- 
rauce could suggest; whilst some are as wide as they are 
high, some have been reduced to the very verge of safety. 
One old reservoir dam that came under the notice of the 
writer is 30ft. high, and has a mean thickness of 4ft., being 
2ft. at top and 6ft. thickness at base. This dam has not 
only stood for a long time, but has been subjected to a 
severe trial by the waste water being allowed to flow over 
the crest at the highest part, to the injury of the founda- 
tions. With many existing dams of so much less dimen- 
sions than prudence would enforce, it is difficult to assign 
the exact proportion of width to height. A sound general 
rule to adopt will be to design the top, middle, and bottom 
width at 0:3, 0°5, and 0:7 respectively, the height being 
taken at unity. ‘This will allow ample margin to cover 
every contingency of current, &c. 

When dams are of considerable height it is usual and 
expedient to protect the foundation by some means from 
the destructive action of the cascade. Kven where the bed 
of the river is of rock this is a necessary precaution. Some 
advocate stopping the dam in front, so as to break the over- 
flow into a series of small falls; others, again, would give 
the dam a long slope in front, with a slight curve upwards 
at the bottom, to check the rush of the cascade. Such 
designs are suitable where the river bed is composed of very 
unstable materials. Aprons are of general adoption on 
all kinds of foundations, but they must be executed in the 
best manner or they are sure to give way under the severe 
and continued trials to which they are subjected from the 
fall of large volumes of water. The most effective means of 
protecting foundations from the overfall is that of building 
a second low dam, some 50ft. or 100ft. down the stream. 
This ponds up sufficient water to act as a cushion, and pre- 
vent all damage from the force of the cascade, It cannot 
be said that any one particular method of counteracting the 
effect of the fall is better than another; they are all suitable 
poses me | to the circumstances under which they are 
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THE PLYMOUTH IMPLEMENT SHOW. 

To-pay is the last for the Royal Agricultural Society’s meeting 
at Plymouth. In a few more days all the implements, visitors, and 
stock, gathered together from so many quarters, will be again dis- 
persed to the four winds of Heaven; but we hope not without 
profit to all concerned. The Devonshire farmers, who, favoured 
by their fine climate and fertile soil, are said to be rather retrograde 
in their proceedings, will probably have learnt a few lessons at the 
show-yard of Penny come quick; and the apostles of steam plough- 
ing and other modern farm doings may have found disciples in the 
art of making pennies come quicker by steam. It is to be hoped 
indeed, for the sake of the many exhibitors who have come 
so far, that at least a portion who come to exhibit may remain 
to sell. Nor need we despair that the alma mater of youth- 
ful and hopeful implement makers, the Royal Agricultural 
Society itself, may, after all—and all prognostications to the 
contrary—have found it not quite pecuniarily unprofitable to visit 
such a corner of the kingdom as Plymouth. In spite of its eccen- 
tricity from the centre of the country; in spite of the general 
elections (which so much lessened the interest of the Lewes meet- 
ing thirteen years ago) ; in spite even of the by no means favourable 
weather, there are grounds for expecting that the expenses of the 
meeting will be more than reimbursed. Are there not the picked 
ships of a French and English fleet in Plymouth, and may not 
those whose warlike tastes lead them to despise even the finest 
Southdown ram, yet find a solace in a good gaze at the iron rams 
upon whose contests the fate of empires may yet hang? Nor are 
the charms of Plymouth itself to be despised. For four months in 
the year, amongst which is certainly July, England is the finest 
country in Europe, and Devonshire the finest county in England. 
If all these allurements were wanting to entice exhibitors and visi- 
tors down to a place somewhere in the direction of Land’s End, is 


there not the hospitality of the worshipful Mayor of Plymouth, who* 


for the week of the trials placed his larder at the disposal of the ex- 
hibitors ? ‘T'ruly to such an one is the phrase applicable, that he is 
an excellent “mare for agricultural purposes.” 

THE SHOW-YARD. 

The show-yard itself was at a field called by the strange name of 
Penny come quick, near Devonport, and about a mile distant from the 
railway stations of Plymouth and Devonport. The current story 
explaining the etymon of this curious name fora field, dates from the 
times when Devonport—not so fortunate as Plymouth in having a 
Sir Francis Drake to convey water to his native town throuzh 
wooden pipes—was very badly provided with water. It so hap- 
pened that, during the pre-waterworks era, the present field of 
Penny come quick contained a spring. Its water being much in 
request, the neighbours used to come there to fill their water 
buckets, and in such numbers that the proprietor was able to charge 
a penny per bucket. With a number of persons waiting fora 
supply, it was natural that the owner of the spring should try to 
quicken operations, and as soon as a bucket got filled, he got into 
the habit of saying, “ Penny—come, quick!” whence the etymolo- 
gical origin of the strange name. It is not impossible that the story 
may be true, as water is even now sold in this way in districts far 
from a regular supply. 

The implements in the show-yard took up 6,700ft. of shedding, 
1,600ft. being also covered by the machinery {n motion. There were 
more than four thousand entries, against only two thousand at the 
Exeter show some years ago. 

A very curious implement, which excited some attention, and 
even amusement, was put to work in the field at Woodford by Mr. 
Cranston, the agent in England for Wood’s mowing and reaping 
machines. It gave one the idea of a number of big grasshoppers’ legs 
placed in a row and kicking backwards, The machine was on a 
pair of wheels, and was constructed with a number of forks, driven 
by as many cranks in a line with the wheels. It is stated to be 
much used in America for light grass crops. Wisps of grass were 
sometimes thrown by it twenty or thirty feet into the air. Messrs. 
Bentall showed their usual numerous assortment of chaff-cutters, 
mills, pulpers, and Gardner's turnip cutters. Many years have now 
passed since Gardner first introduced his well-known turnip-cutter, 
and it may be forgotten that a rather melancholy history attaches 
itself to this useful implement. Gardner was an agricultural 
implement maker in a very small way, and, before exhibiting his 
machine for the first time at a show, had no notion of its importance. 
It was, however, suddenly successful ; and many farmers from all 
of the country wished for a specimen of the then novel implement. 
Gardner got suddenly overwhelmed with orders, so that, what with 
not knowing how to carry them all out in time, and what with joy 
at his success, he is said to have lost his senses, and to have required 
the restraint of a lunatic asylum. Amongst the few exhibitors 
of steam ploughing apparatus appeared Messrs. Coleman and 
Morton, who have been working for some time the apparatus 
patented by Messrs. Yarrow and Hilditch., We understand 
that the attention of these exhibitors was first directed to Messrs. 
Yarrow and Hilditch’s plan by means of its appearance in 
our own pages. They show what seems to us to be an excellent 
rope porter, for which they got a prize at Newcastle. The pulley 
can easily adjust itself to the direction of the rope by turning hori- 
zontally in @ vertical axis. In another form the rope pulley can 
adjust itself by sliding on a horizontal spindle. Messrs. Fry showed, 
amongst some carts, Winnowing machines, and other articles, a great 
number of Rowsell’s American iron-pointed horse rakes. Some 
were made, in the American style, of ash, while others had an iron 
bar with steel teeth. Mr. John Tye, of Lincoln, had a mill for 
making pear! barley, consisting of a Derbyshire grey-stone revolving 
within a wire grating. The present Reading lronworks Company, 
formerly Barrett, Exall, and Andrewes, sent their usuil complement 
of horse-rakes, portable and fixed engines, threshing macbines, saw- 
benches, and chaff-cutters, amongst which we noticed nothing of a 
particularly novel character beyond a rather ingenious sack 
holder. Messrs. Nunn, of Royston, sent three of their 
peculiar combined horse hoes and drills. The hoes are made 

srfectly circular with a poe | edge all round, so that the 
east tendency to clog from a piece of twitch or grass, is met by 
the blade turning round. It did not find much favour from 
the judges, but we cannot help thinking that it deserved a more 
careful trial. Amongst the traction engines was that of Mr. Robert 
Blackburn, of Exeter, which certainly was a peculiar specimen of 
a “ tractor”—to use the maker’s own term. The boiler was trans- 
verse to the frame, and concentric with the traction wheel, the 
inside of which revolved on rollers. Cultivating by direct traction 
on the land is a system now well exploded, or otherwise this large 
roller might prevent much sinking. For rolling down roads it 
might be useful, though here, again, it could not be easily turned 
round curves, as the roller is in one piece. Though patented, this 
traction engine is upon an old American plan. John Fowler and 
Co. sent a couple of excellent traction engines, of a rather 
different shape to those made by this firm about a year or s0 ago. 
The traction wheels are worked by spur gearing, which we under- 
stood to be of moulded cast steel, by Naylor, Vickers, and Co. The 
cylinder is cast within the dome, being also placed in the forward 
part of the engine, and generally arranged on the plan so success- 
fully adopted by Mr. Aveling. he steerage is ver simple. There 
were three complete sets of the Leeds steam ploagiag tackle, 


amongst which we more particularly noticed their patent slack gear 
harrow for steam power. 


The slack gear is set on a large frame, to 








which are attached the harrows, and a breadth may thus be at 
once taken of 15ft. We understand that Fowler’s patent clip 
drum is being extensively used for winding shafts in mines. 
Messrs. Tuxford had a traction engine, and Messrs. 
Howard, of Bedford, showed one of a design rather superior to 
that exhibited at the Smithfield Club Show last year. The 
most active traction engine in the yard was one upon the well- 
known design of Messrs. Aveling and Porter. We heard from 
some natives of the place that while one of Mr. Aveling’s engines 
was passing through a village in the neighbourhood of Plymouth, 
it was the occasion of a not unnatural mistake on the part of an 
unsophisticated servant girl, who happened to be cleaning the door- 
steps in front of ahouse. Seeing the engine steaming and smoking 
along the road, with a number of wagons behind it, and, no doubt, 
with her head full of the numerous railway accidents which have 
happened lately, she ran up-stairs to her master, exclaiming, that a 
train had run off the line and was coming down the street. 

A very great number of carts were sent to Plymouth, amongst 
which figured numerous specimens by the Beverley Iron and Wagon 
Company. Messrs. Eaton and Sons’ turnip thinner and horse hoe 
combined attracted much attention, and it appears to have been at 
last brought into a perfect state. We certainly do not admire the 
appearance of the four boxes, containing spiral springs, a 
Messrs. Howard on their steam cultivating apparatus as a substitute 
for the balancing principle, and which the result of a lawsuit with 
Fowler and Co., compelled them to drop. We particularly observed 
a very neat water-cart at this stand, cast in one piece, each half 
balancing the other on the main axle; and also a horse plough, 
with seats, said to be useful in hot climates, where exertion is not 
very pleasant, or in the United States, where numbers of men have 
been more or less disabled in war. 

Messrs. Ransome and Sims, of Ipswich, did not put forth their 
full strength in the direction of engines and threshers, as they only 
sent one of their 8-horse power portable engines, with a combined 
double-blast finishing thresher. e should have been glad to have 
seen the new Ipswich traction engine, about which we have heard. 
The use of chilled castings for ploughshares was first introduced, 
many years ago, by one of the deceased senior members of this firm, 
who seem to be regaining their ascendancy as to the numerical pro- 
duction of this class of agricultural implement. A great number of 
hand ploughs were to be seen at this stand, as well as their well- 
known different forms of harrows and mills. A rather new machine 
is the root-pulper, introduced by Mr. G. A. Biddeil, the engineering 
manager of the Orwell Works. The cutters of the revolving cylin- 
der were so arranged that a certain number projected further from 
the barrel than others, and they were also so fixed in relation to each 
other that the shorter teeth came into action upon any piece of root 
which had not received the delicate attentions of the larger cutters. 
By these means a piece of root could not get fixed on any tooth, to 
uselessly revolve with and clog it up. The long cutters also re- 
volve past intermediate projections, so that lumps of root cannot 
escape into the pulp, and the whole of the cutters turn in con- 
tact with a revolving brush. A new implement, which deservedly 
got a medal, was Edmunds’ semicircular “equalising” pomel- 
tree. It is for improving the action and management of any 
implement worked by two or more horses. It can be used with 
any ordinary form of whippletree, and however the horses may 
pull, a direct line of draught is obtained by the use of a pulley 
working on a circle at the back of the bar. In turning at the end 
of the furrow the plan must be of great value, as the traces can 
necessarily so adjust themselves that the horses cannot get their 
legs over them. Mr. Davey’s parallel expanding horse hoe is a 
neat implement, in which the tines are adjusted on circular sliding 
bars, by means of a pair of links set with a lever. A very 
ingenious broad-cast seed machine was to be seen at Gower and 
Sons’ stand. It was for sowing two kinds of seed at a time, such 
as, for instance, clover seed and rye grass. It had two separate 
sets of revolving brushes, and the feed of the whole length was 
regulated by only two sets of single slides, worked with set screws. 
Page and Go. of Bedford, had a large stand of small implements. 
Amies and Barford had a number of their excellent water 
ballasting field rollers, made with separate water-tight plate 
cylinders, so as to be loaded with water at pleasure. The idea of 
using water as ballast in this way is highly ingenious, and could 
probably be applied in some other cases. 

Mr. James Mellard, of Rugely, exhibited a number ot different 
smaller implements, such as drills, horse hoes, harrows, pulpers, 
chaff-cutters, and oilcake breakers; but we were more especially 
struck with the very complete and highly ingenious machine for 
making cheese, the invention of a Mr. Pugh, of Uttoxeter, although 
we read the stereotyped statement that it was “ invented, improved, 
and manufactured by the exhibitor.” The entire process of cheese- 
— is carried out in the apparatus, as it is made to separate the 
whey from the curd, and to afterwards compress the curd into the 
cheese vat. The cylindrical vessel in which the cheese is moulded 
is carried on two upright rods, united below by a cross bar with 
castors, and above by another cross piece. The cheese vat can turn 
at the bottom, and can be set to any inclination. The perforated 
plate for pressing the curd is forced down by a vertical rod, with 
which it is connected by means of a joint (formed with two pawls 

catching into teeth on the pressing plate), by which the perforated 
plate can be set either horizontally or to any inclined position. The 
vertical rod for the pressing plate is guided through the cross beam 
on the top of the uprights, and a set of levers adjusted to the cross 
beam give motion to this vertical bar by an adjustable pin. 
The levers are helped down by means of a weight and 
chain, and a similar expedient is used for raising the perforated 
- when required. The whey is drawn off through taps 

tted to different parts of the cylindrical vessel, which is also 
made with a false bottom. Into the casing thus formed hot or cold 
water is run for regulating the temperature of the milk, and it 
can be drawn off by means of a tap. The curd is broken down 
with a series of helical knives—very much like those used in 
Stevens’ bread-making machine. They are fitted to a vertical axis, 
thus stirring up the curd in its revolving motion. After rotating 
these heli knives for some time, and thus breaking down the 
curd, they are taken out. The perforated plate is then pressed down 
by means of the levers and weights, and the whey, being thus sepa- 
rated, is drawn off at the taps on the outside of the vessel. The 
curd is then pressed by the same mechanical means into a smaller 
vessel or vat, either with the original pressing plate (a “ shooter” or 
circular piece of wood being put upon the curd), or a smaller press- 
ing plate may be used, a frame or cross-piece being placed across the 
top of the vessel. 

Together with an 8-horse and a 2}-horse power portable engine, a 
cart, and some sets of travelling wheels, Mr. George Parsons (for 
the West of England Engineering Company) exhibited two 
novelties, in the shape of a combined flax-breaking and scutching 
machine, and a flax-seeding machine, For breaking the flax three 
rollers, one above the other, are used. The flax fed in at one side 
of the machine comes out below at the same side by means of a kind 
of cover, which guides back the straw to the feeding side. A flax- 

reaking machine of this kind is combined with a scutching ma- 

chine, and one belt can thus drive both. The rollers of the breaking 

machine, being fitted to the upper part of the frame carrying the 

ea machine, are driven from a pulley on the shaft of the 
r. 

A number of different mechanical Yankee notions were to 
be seen at Mr. A. B. Childs’ stand. Amongst these were the 
now well-known California pump, a broad-cast seed-sower, 
an American washing machine, a clothes wringer, and a clothes 
dryer—all of which began to be popularised in the American 
department of the Great Exhibition of 1862. We noticed a 
rather neat little self-feeding circular saw bench, able to cut plank 
from one-sixth of an inch to three inches thick, and from one-half 
an inch to one foot in width. It is said to be worked easily by one 
man, being specially for the employment of manual power. The 
wood, ins of being placed in front of the saw, the teeth 
of which thereby press it down on the bench, is fed at the back 
of the saw. he teeth thus cut upwards, but the material 





is kept on the table by a shaft at the back of the saw, running at 
right angles to it across the table. A friction roller, revolving on 
this shaft, feeds the work on by a self-acting motion. The feed shaft 
is adjusted higher or lower on quadrant pieces, and a strip of wood, 
parallel with the plane of the circular, can be set on the table 
at any required distance. The idea of working the saw off the 
bench is certainly ingenious, and probably novel. 

A very neat steam winch was to be seen at Messrs. Oldham and 
Booth’s stand. It is intended for loading and discharging ships, or 
for working sack! tackles in mills and warehouses. In it they use 
a pair of V frictional gearing wheels for the double purpose of 
gearing and as a friction brake. One of the wheels could be taken 
out of centre and pressed upon the other when wanted as a brake. 
Mr. Wilkins, of Ipswich, had a portable engine with a circular fire- 
box. Of course this shape allows stays to be dispensed with, but 
there is a great diminution in heating surface when, as in this case, 
the diameter of the fire-box is that of the circle which can be 
inscribed in the square of a fire-box of the ordinary shape and size 
The front wheels were locked with a ball-and-socket joint. ‘Two 
sizes of grindixg mills were also bere, upon the American plan of 
Amory Felton, having a conical roller with cast iron surfaces. 

A local maker—Mr. R. Page, of Morchard Bishop, Devon—sent 
several reapers, together with a corn-drill and winnowing machine. 
Of some—at any rate of local—interest, was a patent reed-making 
machine, invented by Mr. Thomas Brinsmead, brother, we believe, 
to a gentleman of the same name in the service of Messrs. Ransome 
and Sims, who have adopted his form of rotating straw-shakers. 
Mr. H. Brinsmead was also a joint inventor of the admirably in- 
geni and complete corn screen which is made by the Ipswich 
firm. An efficient machine for reeding wheat and other straw for 
thatching purposes, is probably in some demand in those counties 
where much thatching is used. The inventor would doubtlessly be 
surprised to hear that, in most Continental countries, thatched roofs 
are forbidden, on account of the danger of fire. In combination 
with a cottage with timber framing, and getting as dry as tinder in 
the course of a few years, a heap of very combustible matter is 
brought together. In fact, we have seen a whole village of this 
kind burnt down in two or three hours. Mr. Brinsmead’s machine 
for threshing and reeding wheat consists of two rotating cylinders, 
each carrying two rows of teeth, and thus forming, so to speak, 
a pair of rotating combs: The straw is placed on a sliding table 
below, and is combed alternately by the rows of teeth—which are 
arranged on each cylinder so as not to coincide with each other. 
The ends of the straw bundles are clamped down on the sliding 
table, which is moved to and fro by hand or by alever, Two 
men are supposed to each feed the pair of sliding tables. 
After operating on one end of the bundle in the clasp it 
is turned round, so as to bring the other end under the action 
of the revolving teeth. It seems rather doubtful whether the 
straw can be effectually threshed by means of these revolving 
teeth, however great the speed at which they may be driven. It 
is possible, however, that a greater length of time under their 
action may compensate for the rapid frictional effect of the ordinary 
threshing drum and concave. Two machines of this kind, one of 
1-horse, and a second of 2-horse power, were shown by the 
inventor at another stand. Mr. Brinsmead also exhibited, in full 
action, another “‘ new implement,” doubtless intended to be used 
for “agricultural products,” but scarcely for ‘‘ general agricultural 
purposes.” This was a “child’s patent self-exercising pursing 
chair;” and a finely-grown exhibitor, two or three years of age, 
was very efficiently bringing the invention into notice. The 
nursing chair may be defined as consisting of a pair of Coulson’s 
ashen spring hangers, set at an angle, and fixed at one end to 
another pair of strips of ash wood. To the free end was fixed a 
small chair, in which the minute exhibitor vibrated up and down, 
being aided in the process by impulses derived by small kicks 
against a vertical panel. The contrivance is stated by the inventor 
to afford the child the rather contradictory state of existence of 
“exercise without exertion.” Mr. Joseph Skelton, of Lostwithel, 
Cornwall, showed two turnover ploughs, the motion used on which 
was extremely ingenious. The mould plates could be easily turned 
round by means of a pair of bevel wheels working a sort of parallel 
ruler motion, in which the mould boards are the rulers. The share 
was turned direct by the rod. Wallis and Haslam had a number of 
different drills, mashers, corn-dressing machines, as well as Davies’ 
ingenious sack-holder. Their patent spherical bearing, in which 
the spindle rotates in brass semi-spheres, which last themselves 
vibrate in the bearing, deserves to be yet more gonerally known 
than it is. Amongst the portable engines and threshers of the usual 
design of the Leiston firm, and to be seen at theirstand, we noticed 
an important new implement for reducing straw to fodder, which it 
is said to do so efficiently as to obviate the necessity for steaming. 
This straw bruiser, the importance of whichh as been recognised at 
Plymouth by a silver medal, is formed with a cast-iron drum 
revolving at the rate of some six or seven hundred revolutions per 
minute. It is furnished with teeth of an obtuse V-shape, turning 
betwixt plates with similar projections, and forming something 
very similar to the concave of a threshing machine, the straw being 
also fed in in a similar way. All the knots are rubbed off in the 
course of the operation, which is so expeditious that the 
small chopped-up pieces of straw fall below with very much 
the appearance of a snow storm. Mr. Pierce, of Hammer- 
smith, may be said to think in corrugated iron, and he shows 
some very ingeniously constructed piggeries of this material, as well 
as a shepherd’s hut on wheels, and patent water-carts. Remarkably 
neat is bis “tubular farm-yard” wheelbarrow, the body of which 
is of plate, while the framework and legs are formed of bent gas 
piping. Richmond and Chandler have a number of their ordinary 
chaff-cutters, in addition to which are two or three fitted with a 
new arrangement to cut two lengths without changing the wheels. 
Mr. Sainty, of Burnham, shows his drills in which springs are used 
to the levers instead of weights. This plan is also adopted by 
Messrs. Garrett, who have manufactured, for Mr. Thomas Chambers, 
a manure distributor, the delivery barrel of which is made of an 
alloy, instead of cast iron. It thus resists the corrosive action of 
the most pungent manures. As was natural, Messrs. Plimsaul, of 
Plymouth, show a very numerous lot of agricultural implements, 
none of which are remarkable for novelty of design. Messrs. Hornsby 
exhibit, in addition to their drills, hoes, mowers, and reapers,a number 
of ploughs, turnip-cutters, root-pulpers, and washing machines. 
Mr. Underhill, besides his well-known elevator and other ex- 
hibits, exhibited a neatly-combined sawing, pianing, moulding, 
turning, grooving, and boring machine, designed by a Mr. Sketchley, 
which has obtained a silver medal. On the same spindle can be 
fitted a boring tool at one end, and either a common circular saw, a 
drunken saw, or a planing discat the other. By means of the boring 
bit holes can be made, or by traversing the work grooves can be 
slotted on the slotting-drill principle. Burgess and Key sent to Ply- 
mouth, besides a number of mowers and reapers, a specimen of 
Appold’s centrifugal pump, and several of Anthony’s patent Ameri- 
can churns. Amongst the implements shown by Holmes and Sons, 
of Norwich, consisting of their usual very good work, was an 
implement somewhat upon the principle of Dr. Ager’s rotary culti- 
vator. It was termed a rotary harrow or twitch extirpator by the 
exhibitors, who made it for Mr. T. Everett, of Stoley. It consists 
of a set of revolving forks or tines, carried on a pair of ordinary 
wheels. The rotary harrow could be set to a greater or less depth 
by a lever adjustment, and a powerful hold on the ground was 
obtained by setting clips or paddles on the rims of the ee ag | 
wheels. A neat contrivance allowed these paddles to be taken o' 
without removing the bolts with which they were secured, as they 
were provided with a hole large enough to admit the head 
of the bolt, which hole ran into a narrower slot. The 
twitch grass was certainly thrown very neatly up above the 
soil, in long lengths and without being at all cut—an effect 
very different to that produced by the chain harrow. This 
implement was put to work by the judges, which was not the 

case with an American machine of a similar class—Comstock’s 
rotary 8 exhibited by Mr. E. A. Phillips. We lately 
described some trials conducted with it, and it may briefly be said 
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to consist of a number of rotating spades, made to feather on enter- 
ing the ground, somewhat upon the principle of the feathering 
paddle-wheel. John Penney and Co. had a number of their elastic 
adjustable screens, the use of which is extending. The “ uverring 

gate-latch was amongst the exhibits of the St. Pancras Ironworks 
Company. Spratt’s gate-fastener is the invention of a well-known 
London medical man of that name, and it certainly is a very 
cheap and simple expedient for the purpose. To a plate are 
suspended, upon two pins opposite each other, a pair of catches 
or tumblers, able to oscillate, and resting below on a curved 
ledge. While able to move inwards, each tumbler is kept from 
swinging outwards by the shape of the ledge on which it 
rests below. With this simple apparatus fixed to the gate-post, the 
latch or bar of the gate, as soon as it strikes one of the catches makes 
this one gives way, while the opposite catch of the pair, not being 
able to move outwards, imprisons the latch between the two. A 
lever bolt with a handle is used. Only one catch with fixed stop 
is required for a gate moving in only one direction. An objec- 
tion to this contrivance is, perbaps, that it suddenly catches the gate 
on a swing, however far it may be opened—thus not permitting 


the gate to gradually oscillate itself into the catch. This would be | 


ao advantage in many cases, though in others it might lead to the 
bar getting bent. To this objection, Radcliffe’s double latch, exhi- 
bited by Mr. W. Parham, of Bath, amongst some very elegantly 
designed wronght iron gates and fences, is not liable. The gate 
can swing beyond both latches, until it subsides in its oscillations, and 
is at last caught between the two vibrating catches. A number of 
really admirably ingenious closets and commodes, upon the earth- 
closet principle, patented in 1860 by the Rev. Henry Moule, were 
shown by Messrs. White and Co., of London. In these days when 
so much is being attempted with sewage, the contrivance is of 
evident importance. Surface earth is employed instead of water, 
whereby the excrementitious matter is not merely removed but also 
deodorised. At the back of and above the ordiuary seat is a box for 
holding the dry earth, and the closet is so contrived that, on rising 
from the seat, tho earth is delivered below. A number of Barnard, 
Bishop, and Barnard’s ingenious mowers, in which the power is 
transmitted to the cutters by means of a loose intermediate wheel 
with un india-rutber tyre, were to be seen. Messrs. Clinton aud 
Owens, of London, constituted themselves missionaries for the dif- 
fusion of useful scientific knowledge, by exhibiting a working glass 
model of one of their hydraulic rams, several of which were to be 
seen, in full size, at their stand, together with a numerous collection 
of pumps of all kinds and sizes. Amongst these was a well- 
designed double-acting pump, the clacks of which were arranged in 
a central position, and with as short passages as possible, so as to 
reduce the fluid friction to a minimum. The nuts of the stuffing- 
box bolts were also fitted with Paget’s patent spring washer, in order 
to prevent their being jingled off by the vibration. This simple 
contrivance for locking nuts, and for preventing more side on the 
threads, consists of an elastic steel washer made of such a shape as 
to slightly yield on screwing down the nut. It thus takes up the 
vertical play between the nut and its bolt, keeping up the friction 
between the surfaces, and making up for any of their inequalities. 
The spring washer seems peculiarly applicable to the nuts on wooden 
machinery, as it would follow up the shrinkage of the wood. The 
nuts of mowers and reapers are notorious for continually shaking 
loose under ordinary conditions. 

Very deservedly amongst the objects rewarded by a silver medal 
was a form of churn, three specimens of which were exhibited by 
Mr. Avery, of London. It isa Yankee notion, being characterised 
by all the originality of a people who cannot be reproached with a 
horror of novelty for its own sake. The churn of Mr. Jebb, of 
Buffalo, New York, may be described as being, in some measures, 
an application of the B r process to the making of butter. The 
necessity for introducing air into the churn may be said to be pretty 
well-known, and we have indeed heard that Mr. Bessemer himself, 
besides others, has tried to make butter by merely injecting acurren t 
of air. Mr. Jebb contents himself with an exhaust blast of air, and 
if it be true, as it is stated, that he can make butter from milk within 
five minutes after its leaving the cow, and within only three minutes 
from cold milk, he may be said to have succeeded, and to bave 
closed up all other avenues to invention in churns beyond making 
butter inside the cow’s teats. Thejchurn tub consists of an ordi- 
nary cylindrical vessel, provided with a vertical spindle driven 
by a pair of bevel wheels and a handle. Three vertical tin tubes 
are fitted inside the tub, being made so as to be easily 
taken out. Two of these tubes are closed at the bottom, 
to receive hot or cold water for regulating the temperature of the 
milk. The third tube is open at both ends. All three help to break 
up the body of the cream, when driven about by the dash blades, 
especially as they are placed about one inch off the inside cf the 
churn. The lowest dash blade nearly touches the inside, revolving 
under the lower ends of the water and air tubes. The effect of this 
is to cause a partial exhaust of air down the open pipe, thus 
letting a full supply of air into the volume of the milk. A little 
indicator fan with oblique blades, placed on the air tubes by the 
man in charge of the cuurn, made this action very evident. The 
whole was very neatly arranged for cleaning, as the tubes and their 
fixtures could be very easily taken out. Another churn, chiefly 
remarkable for the ingenuity of its motions, was shown by Mr. 
Ireland, of Manchester. It is termed a three-motion churn, as 
the agitator has three motions. While traversing up and down 
the tub, the dash rotates while the tub oscillates to and 
fro in centres on the framework. The rod attached to 
the dash is put in motion by a crank turned by a handle, and 
on the face of the crank is a bevel wheel gearing with another 
bevel wheel. Thecrank attached to the top end of the dash gives it 
a reciprocating motion, while the bevel wheels make it rotate, and 
the tub being free to move on pivots, it oscillates with the crank. 
Here is certainly a most complete apparatus for agitating liquids. 
The vessel could also be made stationary, the dash being made to 
reciprocate by means of the crank, and to rotate by the pair of 
bevel wheels. By using a hollow dash rod, or piston rod, an air 
exhaust into the milk could be induced in the same way as in the 
American “ Bessemer” churn; while a false bottom could be used 
(at least if the real bottom were of tin) for introducing hot or cold 
water—both of which ideas we submit for the consideration of 
Messrs. Carrington and Turner, the inventors of this churn. 

With other very ingenious small contrivances, more or less 
adapted to the wants of the agriculturist, may be mentioned 
Ashford’s patent whip or stick holder, simply consisting of two 
strips of india-rubber set at an angle, the apex of which is up- 
wards, thus gripping the stick. A stand is also devoted to Carre’s 
Ingenious water-gauge tube. There are also numberless small 
articles, of less importance, but testifying to great ingenuity—for 
which quality there is generally the greater field for display the 
less the size of the object for the exercise of invention. 

Mr. E. E, Allen’s economical portable engine, the construction of 
which we have long ago fully described, was amongst the machi- 
nery inymotion. It is stated to, be getting into use, at least for 
countries where fuel is dearer than in ngland. Messrs, Garrett and 
Sons’ straw triturating machine was also in full work. It evidently 
takes much power to work it, which requirement justifies its being 
made into a separate implement. Clayton and Shuttleworth 
appeared with three of their portable engines, the same number of 
threshers, a fixed engine, a grinding mill, a circular saw-bench, and 
a pair of irrigating pumps. Bruckshaw’s elevator was fitted to two 
of the threshing machines, and in both cases a smaller supplemen- 
tary fan was employed. We feel confident that this additional fan 
would be unnecessary if the fan elevator itself were shaped accord- 
ing to the modern improvements in fans. Messrs. Tuxford and 
Sons, of Buxton, sent a remarkable number of engines and 
threshers, making their stand perhaps the largest in the show. 
They exhibited a traction engine, five portable, several stationary 
engines, a thresher and saws, as also an Appold disc pump. Weob- 
served that any undue amount of side shake in the riddles of their 
combined portable treble-blast threshing and finishing machine was 
prevented by adapting one of Coukon’s, spring hangers in a hori- 
zontal position. The blast of the blower could also be increased or 
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diminished at will by altering the area of the mouth of the fan— 
upon pretty much the same principle as regulating the areaof a 
steam blast pipe. They use Goucher’s patent beaters. The pair of 
portable engines by Marshall, Sons, and Co., of Gainsborough, had 
astrong Stamp End stamp. Joss’s small conical mill, with French 
burrs, was fitted to one of the pair of threshing machines to be seen 
here. It is not perhaps generally known that this mill is a very 
close infringement of Westrup’s conical mill, the patent for which 
has expired. We have seen a circular printed in America by Ross, 
in which the writer ascribed to his own “ conical” certain para- 
graphs favourably referring to that of Westrup. The thresher of 


Ridley and Co., of Grantham, seemed to us to embody a principle | 


which, if efficiently carried out, may yet greatly simplify the very 
cumbrous and complicated threshing machine. Instead of using a 
number of riddles, the corn in their eight-horse power 
combined threshing and dressing machine was agitated in 
front of the fan by means of a set of revolving agitators. 
Only one riddle thus appeared to be required. The chaff 
was also fed into a bag by the machine. illiamson Brothers, 
of Kendal, had a four-horse portable engine, together with 
Professor Thomson's whirlpool centrifugal pumps, blowing fans, and 
vortex turbine. A machine evidently doing good work was Turner 
and Bishop’s metallic mill, for cheaply grinding corn and seed for 
feeding stock. ‘The working parts were simple enough, consisting of 
a parallel serrated cast iron roller and feed-regulating screw. ‘Lhe 
grain is crushed between the roller and a firmly fixed breastwork, to 
which the roller may be adjusted at any required distance. We 
hope next year to see Mr. Amos test the capabilities of this mill. 
We hereabouts noticed some very nice indicator diagrams, taken by 
Richards’ indicator from a portable engine by Brown and May. 
Messrs. Turner, of Ipswich, had their usual class of exhibits, amongst 
which we noticed an oil-cake breaker, with two pairs of rollers, for 
breaking up cake fine enough for lambs. A very complete machine 
for ieeding cattle was Willacy’s, able to cut turnips, bruise corn, and 
also crush cake. The turnips, while being cut, are dropped into a 
continuous trough, the machine working on a pair of rails from one 
end of the cow-house to another. Maynard's chaff-cutter really 
deserves the name of engine. It is stated to be of sufficient power 
to cut and sift as fast as the straw can be threshed. 


THE TRIALS. | 

This year it was the turn of all the field implements, so that | 
reapers and mowers, drills and manure distributors, hoes, haymaking | 
machines, and rakes, were, therefore, submitted for trial. ‘The field | 
of operations was on Woodford Farm, Plympton St. Mary. Accord- | 
ing to the Society’s circular it is some three and a-half miles distant | 
from the show-yard itself, and a good mile from Plympton station. | 
The railway accommodation was not particularly good, the trains | 
but few in number, and the passengers being, by some mysterious 








Saturday was less interrupted by wet weather, and the trials of 
the grass mowers and combined mowers and reapers were proceeded 
with. The rain in the afternoon, however, delayed the trials of the 
haymakers until Monday. The rest of the manual delivery reapers 
were tried in the morning, amongst which were Bamlett’s, Dicker’s, 
Wood’s, Hornsby’s, Brenton’s, and Cuthbert’s. The trials of the 
self-delivering reapers began with Samuelson’s two-horse reapers, 
which, together with the Beverley Company's two-horse reapers, 
cut and delivered very well. This was not the case with Samuel- 
son’s and Hellard’s machines, nor even with Hornsby’s endless 
chain delivery. Burgess and Key’s M‘Cormick’s reaper, and the 
Beverley three-horse machine both worked very thoroughly. 

The weather was very favourable for continuing the trials on 
Monday, but little rain having fallen meanwhile. The heavy oats 
were drier, and easier to be cut, while the grass cut during the 
vious days was in a fair state for trying the haymakers and rakes. 
Amongst the implements chosen for a second trial were Kearsley’s, 
Hornsby and Sons’, and Bamlett’s'2-horse combined reapers and 
mowers. The two last did their work well. Wood’s combined 
manual delivery, and Hornsby’s self-acting side swathe delivery 
were next tried, as also Samuelson’s self-acting side delivery 2-horse. 
They all worked well, with a good delivery. Burgess and Key’s 
M‘Cormick’s reaper, Wood’s and Samuelson’s self-acting side delivery 
were next tried. Wood's light one-horse reaper worked with a very 
light draught, doing good work. ‘The delivery of Cuthbert’s machine 
was most artistically worked by the maker himself. By four o'clock 
were successively tried Picksley and Sims’ machine, with a small 
roller delivery ; Hornsby’s half manual and half self-acting, Samuel- 
son’s one-horse; Dicker’s, Bowhay’s, Hornsby and Sons’, half manual 
half self-acting delivery ; Cuthbert’s, and also Hornsby’s two-horse 
reaper, with Wood’s, Barber's, and Brenton’s machines, The 
machines of Wood, Samuelson, Cuthbert, Burgess and Key, Bowhay, 
Bamlett, Barber, and Hornsby, were next tried by means of the 
dynamometer. Not content with this, Wood’s and Hornsby's 
machines were tested when empty, at the show-yard, by means of a 
spring dynamometer, and were also weighed, It appeared that the 
judges were determined to satisfy themselves as to the reason why 
Hornsby's machine so much exceeded Wood's in the draught. And 
thus ended one of the most remarkable and extensive trials of field 


| implements ever known. 


A mere spectator of these experiments must feel some hesitation in 

iving an opinion on many of their practical points. In the first 
place, he is necessarily without the tabular results in the hands of 
the judges, and only powers of ubiquity could enable him to follow 
up the working of a number of instruments on different parts of 
the ground. The very dense crowd persistently following the 
machine was, in many cases, even an impediment .to the judges. 
Everybody, however, could not help seeing that the utmost perse- 
verance in arriving as closely as possible at the truth was the leading 


railway dispensation, generally taken to Plympton and left there | idea of all these gentlemen. 


instead of to a much nearer place called Marsh Mills Station. The 
return trains were also very few and far between; so that, instead of | 
the company protiting, asit ought to have done, by the concourse of | 


people coming to see the trials, it is probable that certain rough old | mowers, and the resu 
cabs reaped the harvest of shillings and sixpences. ‘The judges for | Tuesday evening. £9 was awarded to W. A. 


the reapers and mowers were Messrs. Caldwell, Colemar, Martin, | 
and Wortley, to whom Mr. Bramwell, C.E., gave his engiueering 
aid. Messrs, Hickney, Thompson, Johnson, and Sherburn, assisted 
by Mr. Dyson, C.E., were appointed to judge the drills, &c. Of 
great importance in determining the amount of draught, and, there- 
fore, the relative economy in tractive power of each machine, was 
the dynamometer of Mr. Amos, the able Consulting Engineer of the 
Society. Elaborate tabular statements were drawn up by its aid, 
taking into account the area cut, time employed, and the actual 
draught in pounds. These will be very valuable when published in 
the Journal of the Society, and it is to be hoped that they will soon 
appear to gratify the curiosity of the scientific public. The dynamo- 
meter used by the judges for these trials, and made at the works of 
Mr. Amos several years ago, consists of two spiral springs, the 
oscillations of which under the draught are indicated by a counter. 
Slight vibrations are prevented by their being attached to a piston, 
which turns loosely in a cylinder full of oil. One of the four wheels on 
the instrument—of a larger diameter than the others and able to be set 
deeper, so that the weight of the instrument being dragged must pre- 
vent any slipping icates motion, by means of a pitch chain, 
to a lurge friction disc, which itself drives a smaller one in communi- 
cation with the counter. ‘The amount of the oscillations of the 
springs is thus shown by the greater or less distance of the smaller 
wheel from the centre of the larger one. 

The first trial day was intended to be on Wednesday week, the 
12th instant; but some delay occurred, and the actual trials only | 
began at about five o’clock. The order in which the machines 
should begin was determined by lot, and each exhibitor received a 
number ticket, fixing upon the plot he had to work at. ‘The field 
for the reapers consisted of about ten acres of light rye, and as many | 
of heavy green oats, lying in all directions on the ground. The first 
machine tried was Page’s, with a tipping platform. This is very 
conveniently arranged for passing through gateways. The next 
machine then tried was Burrow’s, and of a similar construction. 
Next followed Bowhay’s machine; and afterwards Picksley aud 
Sims’—an improved form of Hussey’sreaper. It did good work, but | 
the most successful manual delivery reaper on this day was that of 
Mr. Cuthbert, who worked it himself. As he has had very great | 
practice with the rake, the success of his machine, under the great 
difficulties of the situation was probably due as much to that gentle- | 
man’s own good right arm as to the construction of his implement. 
The day’s trials ceased with Mr. Cuthbert’s one-horse and two-horse | 
machines, which both worked without stoppage, leaving a short 
stubble, and neatly laid sheaf buadles. Little could be done 
by the judges of the drills and other machinery, beyond making pre- 
parations for the next day. On Thursday, however, it was so rainy 
that the work was contined to trying three of the other reapers— 
Samuelson’s one-horse, Wray’s one-horse, and Maunder’s one-horse 
reapers. Friday was a very fine day, and the work began, at eight 
o clock in the morning, with the mowers, as the corn was still too 
wet from the rain of the previous day. They were first tried at 
cutting a short distance, and then with the draught dynamometer. 
Bamlett’s machine was first tried, doing its work well, and then came 
Burgess and Key’s new mower. “tt was unfortunately stopped 
several times at the knives, the flanges being seemingly too short. 
Samuelson’s new machine was_next tried, as also Dicker’s, Childs’ 
clipper, Samuelson’s combined Kearsley’s “ Buckeye” mower, Picks- 
ley and Sims’ machine, and Bamlett’s mowers. Wood's mower was 
very successful, working without any stoppage; his machine with 
rigid bar was not so fortunate. Burgess pity 1a old machine was 
next tried, and Hornsby’s mower last of all, doing very good work. 
The combined reapers and mowers next came on. Messrs. Samuel- 
son’s, Bamlett’s, Kearsley’s, Wood’s, Barber’s, and Hornsby’s machines 
of this kind were next in succession, and the trial of the manual 
—v reapers was resumed, which closed this part of the day’s 
work. 

‘The judges of the drills also had a heavy amount of work before 
them, from the great number of the entries. The implements tried 
have been the corn drills of Wallis and Haslam, Priest and Wool- 
nough, Holmes, Hornsby, Reeve, Tasker, Sainty, Coultas, Hunt and 
Pickering, Gower, Gilbert, Freer, and Hawkes; the small occupa- 
tion corn drills, of Holmes, Tasker, Priest and Woolnough, Gilbert, 
Sainty, Reeve, Gerrans, Lewis, Hornsby, Gower, Hunt and Picker- 
ing, Coultas, and Eddy ; the small seed drills of Coultas, Holmes, 
Hornsby, Priest and Woolnough, and Reeves. Drill pressers of 
Gower and Sons, Gerrans, Hornsby, and Tasker ; the general purpose 
drills of Coultas, Hornsby, Priest and Woolnough, Holmes, Reeves, 
Tasker ; the turnip drills ‘on the ridge” of Reeves, Gower, Holmes, 
Priest and Woolnough, Mellard, and Burton ; the hill-side delivery 
drill of Holmes and Coultas ; the dry manure distributors of Coultas, 
Brenton, Reeves, Sainty, Hornsby, Bowhay, and Priest and Wovl- 
nough; the liquid manure drilis of Reeves and Coultas; the liquid 
manure distributors of James, Keeves, Baker, and Sainty; and the 
horse hoes “on the flat” of Priest and Woolnough, Lewis, Nunn, 
Sainty, Hunt and Pickering, Uornsby, and Smith. 








| Howard, for a horse rake; No. 483. 


| corn drills. Their respective numbers are 1,071 and 88 





THE AWARDS. 


There was some sae 4 in coming to a decision about the reapers and 
ts were only published by the judges late on 
Wood, of 77, Upper 
Thames-street, London, for his one-borse reaping machine; No. 46 
in the catalogue. £6 to Samuelson and Co., of Britannia Works, 
Banbury, Oxon, one-horse “ Eclipse” reaper; No.7. £5 to Richard 
Hornsby and Sons, of Spittlegate Ironworks, Grantham, Lincoln- 
shire, one-horse reaper; No. 1,907. £10 to W. A. Wood, grass 
mowing machine for two horses; Ne. 41. £8 to Richard Hornsb 
and Sons, improved mower for natural and artificial grass; No. 1,900. 
£7 to Henry Kearsley, of the ironworks, Ripon, Yorkshire, for two- 
horse grass mower; No. 458. £8 to Richard Hornsby and Sons, for 
improved combined reaper and grass mower; No. 1,905. £7 to W. 
A. Wood, combined mowing and reaping machine; No. 45. £5 to 
A. C. Bamlett, of Thirsk, Yorkshire, two-horse combined mowing and 
reaping machine; No. 688. £25 to Richard Hornsby and Sons, for 
self-acting swathe delivery reaper; No. 1,901. £15 to Samuelson 
and Co., for a self-raking —— ; No. 1. £10 to Hornsby and Sons, 
reaper; No. 1,903. £5 to Hornsby and Sons, reaper, with grated 
drop-sheaf apparatus; No. 1,904. £5 to Picksley, Sims, and Co. 
(Limited), of Leigh, near Manchester, for two-horse reaping ma- 
chine; No. 1,662. 
Highly commended :—A mowing machine for natural and artifi- 
cial grasses, by Burgess and Key, of London; No. 2,015. H. Kear- 
sley’s two-horse combined reaper and mower; No. 459. One-horse 


| manure reaper, invented by Hussey, of America, improved and manu- 
| factured by Robert Cuthbert and Co., of Bedale, Yorkshire; No, 


| 376. 


Commended:— A combined mowing and reaping machine, 


| by D. H. Barber, of Leicester-buildings, King-street, Liverpool ; 
| No. 692, 


An assortment of leather machine bands, buckets, and 
hose, manufactured by Webb and Son, of Combs, near Stowmarket, 
Suffolk ; No. 2,796. 

For drills, haymakers, and manure-distributors:—£10 to Robert 
and John Reeves, patent liquid manure, corn, and seed drill, 6ft. wide; 
No. 671 in the catalogue. £6 awarded to James and Frederick Howard, 
Britannia Ironworks, Bedford, for a double-action haymaking 
machine; No. 481. ‘ithe same firm received £5 for another double- 


| action haymaking machine; No. 478. £4to Robert Boby, of St. 


Andrew’s Works, near Bury St. Edmunds, Suffolk, for a patent double- 
action haymaking machine; No. 1,593, £6 to James and Frederick 
Edmund Page and Co., of 
Bedford, received £4 for an improved horse, hay, corn, and stubble 
rake; No. 753. £10 to Priest and Woolnough, Kingston-upon- 
Thames, Surrey, for a lever drill for general purposes; No. 1,069. 
£8 to Richd, Hornsby and Sons, of Spittlegate Ironworks, Grantham, 
Lincolnshire, a drill for depositing corn and seed with or without 
manure; No. 1,887. £5 to James Coultas, jun., of the Perseverance 
Ironworks, Spittlegate, near Grantham, Lincolnshire, for a 6ft. 6in. 
12-row general purpose drill; No. 378. £8 to John Saiuty, of Burn- 
ham, uear Lynn, Norfolk, corn and seed drill; No. 1,379. £7 to 
Messrs. Priest and Woolnough, and £5 to Mr. J. Coultas, a for 

. £6 to 
John Sainty, a corn drill for small occupations; No. 1,881. £5 to 
Priest and Woolnough, a lever corn drill for small occupations, 5ft. 
wide; No, 1,072. £4 to Richd. Hornsby and Sons, corn and seed 
drill; No. 1,889. £7 to James Coultas, jun., 5ft. 9-row corn drill for 
hill sides; No. 386. £3 to Holmes and Son, of Prospect Place 
Works, near Norwich, Norfolk, drill for hill sides; No. 2,357. £8 to 
Priest and Woolnough, drill for turnips and manure on the flat, 7}ft. 
wide; No. 1,073. £7 to James Coultas, junr., 6ft. 6in., 3, 4, 5 and 
6-row turnip, mangold, and manure drill; No. 387. £5 to Richard 
Hornsby and Sons, drill for turnips or other roots on the flat, with 
manure; No. 1,891. £8 to A. W. Gower and Son, of Hook Foundry, 
near Winchfield, Hampshire, and Market Drayton, Shropshire, 2- 
coulter ridge manure drill for turnips and mangolds; No. 724. £7 
to Priest and “owe a for turnips and manure on the ridge; 
No. 1,074. £5 to A. W. Gower and Son, 2-coulter ridge drill for 
turnips and mangolds; No. 726. £8 to Robert and John Reeves, of 


Bratton Ironworks, near Westbury, Wiltshire, t liquid manure, 
corn, and seed drill, 6ft. wide; No. 671. he same tlemen 


obtained £7 for another manure and seed drill; No. 672. 

James Coultas, jun., 6ft. Gin. 4-row turnip, mangold, and liquid 
manure drill; No. 389. £5 to Richard Senty and Sons, small 
seed and rye grass drill; No. 1,893. £4 to Priest and Woolnough, 
grass seed drill for horse-power; No. 1,075. £6 toa A. W. Gower 
and Son, patent drill presser for two furrows; No. 782. £4 to 
William Gerrans, of Tregony, near Grampound, land presser drill; 
No. 1,135. £6 to John Sainty, lever horse hoe; No. 1,381. £5 to 
Priest and Woolnough, horse hoe; No. 1,077. £4 to William Smith, 
of Kettering, Northamptonshire, 12-row general purpose steerage 
horse hoe; No. 9. £4 10s. to Carson and Toone, Wiltshire Foundry, 
Warminster, Wilts, horse hoe, single row, for ridge and flat; No. 
286. £3 to Edward Page and Co., combined horse hoe, 5-tined 
grubber and moulding plough; No. 751. £2 10s. to William Smith, 
single-row horse hoe for ridge and flat; No. 96. £6 to Carson and 
Toons, Warminster, single-row grubber ; No. 286. £4 to Robert 


£5 to 


' Tinkler, of 17, King-street, Penrith, Cumberland, drill grubber ; 
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No. 1,101. £5 to Eaton and Sons, of Troyell Works, near Thrapston, 
Northamptonshire. patent turnip thinner and horse hoe combined ; 
No. 448. £8 \to John Sainty, manure distributor; No. 11,382. £7 
to Priest and Woolnough, manure distributors for damp or dry 
manure; No. 1,076. 

Perhaps the most interesting awards are the silver medals, given 
for deserving mechanical novelties. Eight of these were distributed. 
The fortunate exhibitors were :— 

A. W. Gower and Son, for their broadcast seed machine, 4 yards 


wide; No. 734. Francis Mellard, of Uttoxeter, near Stoke-on-Trent, | 


Staffordshire, for Pugh’s patent cheese-making machines; No. 379. 
Mr. J. G. Avery, of 135, Regent-street, London, W., for Jebb’s tubu- 
lar churn ; No. 38. Ransome and Sims, of Ipswich, Suffolk, for six 
registered semicircular pomeltrees ; Nos. 637 to 642. West of Eng- 
land Engineering and Coker Canvas Co., of Martock, Somersetshire, 


for combined flax breaking and scutching machine; No. 883. W. | 


S. Underhill, of Newport, Shropshire, for Sketchley’s combined saw - 
ing, planing, moulding, tenoning, grooving, and boring machine; No. 
195. Alfred E. Pierce, of 75, Kiie-ccol, Hammersmith, for im- 
proved cattle troughs; No. 1,115. Holmes and Son, of Prospect- 
place Works, near Norwich, for a rotary harrow or twitch extirpator, 
invented by T’. Everett, of Stoley, and improved and manufactured 
by the exhibitors ; No. 2,268. 

Highly commended :— Priest and Woolnough’s lever drill for 
general purposes for small occupations; No. 1,070. Richard Hornsby 
and Son’s corn and seed drill, fitted complete, with all recent 
improvements for increased efficiency and durability; No. 1,888. A 
steerage corn and seed drill, by Geo. Lewis, of Kettering, Northamp- 
tonshire; No. 955. Holmes and Sons, small occupation drill for 
corn and seeds, 10 rows; No. 2,256. A 4-row patent economical 
manure and seed drill, 6ft. wide, invented and manufactured by 
Robert and John Reeves, of Bratton Ironworks, near Westbury, 


Wiltshire; No. 663. Also another 4-row drill for ridge, manufac- | 
tured by the same gentlemen; No. 674. A 7ft. 27-row small seed | 


and rye grass drill, invented and manufactured by James Coultas, 


jun. ; No. 390. A horse hoe, by James Bowden, of Chagford, near | 
Exeter ; No. 848. A parallel expanding horse hoe, for single row, | 
on the ridge or flat, by John Davey, of Crafthole, near Devonport; | 


No. 709. A patent hay-making machine, by W. N. Nicholson, of 
‘Trent Ironworks, Newark, Notts; No. 1,793. A portable horse 
rake, by John Davey; No. 713. Richard onder and Sons, 
improved manure distributor, for depositing dry manure in small or 
large quantities, as desired; No. 1,895. Earth closet apparatus, by 
White and Co., of 29, Bedford-street, Strand, London ; No. 2,840. 

Commended ;:—A double-action hay-making machine, invented and 
improved by Theodore Grace, of Bristol, and manufactured by A. 
and T. Fry, of Temple Gate, Bristol; No. 176. Horse rake, by 
‘Thomas Allcock, of Ratclitie-on-Trent, near Nottingham ; No.3,169. 
Robert and John Reeves’s 11-coulter general purpose patent manure, 
corn, and seed drill, 7ft. wide; No. 662. James Coultas, jun., 
4ft. Gin. 6-row general purpose drill for small occupations; No. 38v. 
‘Two corn and seed drills by A. W. Gower and Son; Nos. 718 and 
719. Corn drill for small occupations, James Coultas, jun. , No. 384. 
Light land drill grubber, exhibited by Robert Tinkler, 17, King- 
street, Penrith, Cumberland ; No. 1,101. James Coultas, 7ft. manure 
distributor for dry manures; No. 891. Set of patent steel crank 
shields, by Ashby and Jeffery, of Stamford, Lincoln shire; No. 143. 
India-rubber vulcanised machine bands, by George P. Oodge, of 79, 
Upper Thames-street, London; No. 2,654. 

For pair’ horse wagons:—£10 awarded to the Beverley Iron and 
Wagon Co., Beverley, Yorkshire; No, 317. £6 to William Ball and 
Son, of Rothwell, near Kettering, Northamptonshire; No. 92. £4 
to Thomas Milford and Sons, of the West of England Wheel Works, 
Thoverton, near Cullompton; No. 2,275. _ For other wagons :— 
£10 were given to Henry Hayes and Son, of Scotgate Works, Stam- 
ford,, Lincolnshire ; No. 546. For single horse carts:—£4 10s. to 


Henry Hayes and Son; No. 551. £3 to Woods and Cocksedge, of | 


the Suffolk Ironworks, Stowmarket, Suffolk; No. 415. William 
Ball and Son received £2 10s.; No. 924. For two-horse carts :—- 
£4 10s. to Henry Hayes and Son; No. 552. £3 to Thomas Milford 
and Son; No. 2,279. £2 10s. to the Beverley Iron and Wagon Co. ; 
No. 323. For harvest carts:—£4 10s. awarded to the Beverley 
Tron and Wagon Company ; No. 825, £3 to Henry Hayes and Son; 
No, 553, £2 10s. to A. and T. Fry, of Temple Gate, Bristol; No. 
187. Market carts, cr spring ditto.—£6 to Robert Puckering and 
Co., of Beverley, Yorkshire; No. 2,150. £4 to the Beverley Iron 
and Wagon Co.; No. 326. Highly commended :—The Beverley 
Iron and Wagon Co.’s prize wagon, with loose side and end boards: 
No. 818. The same company’s one-horse cart, with harvest raves, 
No. 322. A two-horse farm and road cart, for general purposes, the 
property of Mr. Frank P. Milford, Haldon Implement Works, near 
Exeter; No. 962. An improved market cart, on springs, by the 
Beverley Ironworks Company; No. 3828. Commended:—An 
improved plank side pair-horse wagon, by George Milford, cart, 
wagon, and implement works, ‘Thoverton, near Cullompton ; No. 575. 
A two-horse tipping wagon, invented by Thomas Milford, jun.; No. 
2,276. A one-horse cart, by Thomas Milford and Son, West of 
England Wheel Works, Thoverton, near Cullomption; No, 2,278. 
An improved plank-side two-horse carts by George Milford; No. 578. 





Turret Suirs.—Captain C. P. Coles has, we understand, appointed 
Mr. C. F. Henwood, East India Avenue, as his agent for the supply 
of ships on the turret system. Mr. Henwood holds a good position 
as a naval architect, the Northumberland armour-plated frigate, 
6,620 tons, having been built under his superintendence. 

Tue Paris Exaisition Burpinc.—This immense edifice, to be 
erected on the Champ-de-Mars, for the exhibition of 1867, will be 
about 500 metres in length and 400 metres in width. The form 
proposed is elliptical, or rather that of a parallelogram, with a semi- 
circle added at each end. This arrangement will allow all the 
industrial and artistic productions of the different countries to be 
distributed in lines, resembling those of a spider’s web. Besides 
two great passages, one from the Pont d’Iéna, the other facing the 
Ecole Militaire, a number of sectors or radii cross the concentric 
galleries, the largest of which, nearest the circumference, is devoted 
to machinery, and the one nearest the centre to the fine arts. In 
the midst is to be a garden, which will permit the visitors to go into 
the open air without leaving the precincts of the building. After 
the gallery of fine arts, which may be said to terminate inside the 
construction devoted to the exhibition, comes an annexed space, 
leading immediately to the garden, and resenting the history of 
human ingenuity of all ages and nations, by means of specimens of 
the different instruments man has invented to facilitate labour. 
The passage leading from the middle of the palace towards the Pont 
a’Iéna will, moreover, have a peculiar interest, being preceded by a 
sumptuous vestibule, which forms the interior of the facade, it will 
be nothing less than a gallery devoted to the plastic history of the 
earth, as well by geological sections as by landscapes, completing 
this instructive exhibition. The palace will be connected with the 
Seine by a cutting through the quay at the Pont d’Iéna; visitors 
will pass under a light bridge made expressly to lead to the salon. 
The river itself will be utilised, and will become an aquatic hall of 
the exposition, at the same time as a means for arrivals by water. 
Buoys, anchors, and naval apparatus of all kinds will here be 
exhibited in their proper element. Such, it is believed, are the 
arrangements already decided. There is also what may be called 
the fancy part of the project, which is not definitively fixed, and 
may be modified or even abandoned. The Palace of Industry only 
occupying about one-third of the Champ-de-Mars, it has been 
suggested to transform the rest into a kind of park, in which the 
public would tind not only cafés, restaurants, &c., but also cabinets 
intended for correspondetice, an electric telegraph, a small theatre 
for plays in all languages, a conversation room, a model farm, a 
specimen of a camp, and even an observatory. In this part, and 
close to the outer wall of the palaces, will be placed the boilers of 
the steam engines for working the machives, in the great gallery at 
pret as it is not thought prudent to have the boilers inside the 

uilding. 


COCHRANE’S APPARATUS FOR HEATING AND 
EVAPORATING LIQUIDS AND FLUIDS. 


TueEsz improvements, patented by Captain A. A. L. P. Cochrane, 
R.N., have reference to heating and evaporating vessels generally, 
| but more especially to boilers for evaporating water and geuerating 

steam, and most particularly to marine boilers in which economy 
| of space and fuel are desiderata, and they consist in so constructing 
| the furnace or fuel chamber of the boiler that the heated products of 
combustion are caused to be retained therein fora longer period than 
| they would otherwise be with furnaces of ordinary construction, and 
| being thereby prevented from readily escaping by the uptake lead- 
| ing to the flue or chimney, a more complete combustion of the gases 
| evolved from the fuel, and consequently a higher temperature, is 
obtained; the heated products so produced are applied to the im- 
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proved arrangements of evaporating surfaces, whereby is effected 
a saving of fuel, rapidity of evaporation, and a consideration in the 
size or dimensions, and cousequently the weight, of boilers of given 
power. And these improvements consist as follows :— 

First, in the application of a hanging or inverted bridge to the 
extreme end of the furnace, either before or behind the ordinary 
, bridge as circumstances may require, and of such form and dimen- 
, sions that the heated products of combustion will be retained longer 
in contact with the crown of the furnace and of a higher tempera- 
ture than if they were allowed to escape in the ordinary manner to 
the uptake. When necessary a circulator is employed within such 
bridge, so that the beated surface of the metal may at all times be 
adequately supplied with water, and the metal be preserved from 
being burnt or otherwise injured, and this may be effected in the 
manner shown in the engraving, or by an equivalent substitute. 

Secondly, in the application of unequally spaced tubes, when 
employed for the passage of water through them, as in water tube 
boilers. By this arrangement the products of combustion are 
allowed to penetrate into the body of the tube chamber without 
encountering a sudden check like that presented by the ordinary 
arrangement of uniformly spaced tubes, and becomes virtually an 
extension of the combustion chamber, which by conducing to a 
more complete mixture of the products of combustion causes the 
flame to be more completely developed, thereby effecting a higher 
temperature, and consequently a greater t of evaporation, 
while it is claimed the deposition of soot will be greatly diminished, 
if not wholly prevented. After the gases have passed through the 
body of the tube chamber, where the tubes are spaced in the 
ordinary manner, they are allowed freely to escape to the chimney 
through two or three rows of tubes spaced similarly to those at the 
entrance of the tube chamber, by which the height of the opening 
under the bridge leading to the uptake may be reduced to a mini- 
mum, 

Thirdly, in the ee of circulating tubes or plates to the 
sides and crowns of furnaces, by which the surfaces exposed to 
intense heat are kept uniformly supplied with a current of water to 
replace that which is converted into steam, and which by its velocity 
over the surface of the metal displaces the molecules of steam as 
rapidly as they are formed, and at the same time prevents the de- 
position of earthy matter thereon. This is effected by passing 
tubes through all or a portion of the main tubes, the upper ends 
extending nearly to the surface of the water, and their lower ends ter- 
minating within an inch or twoof the crown of thefurnace. Or the 
same object is effected more completely by plates fixed within 
about two inches of the sides and crown of the furnace. Through the 
intervening space or channel thus formed the water entering at 
the bottom will acquire a rapid upward velocity from the heat im- 

to it by the heated surface of the furnace plates and by its 
intermixture with the steam there generated. The opening between 
the plates over the crown of the furnace should be amply sufficient 
for the free passage of the combined water and steam. 

Fourthly, in the application of vertical water tubes, having their 
lower ends closed, in combination with a pendent or inverted 
bridge, with or without circulators applied therein. The tubes ma 
be supplied with water through pipes suspended in them, throug 
which water is conveyed to the lower or closed ends, and thereby 
prevents them from being burnt or injuriously heated. 

Fifthly, in the aplication of flat or narrow sheet water cellular 
chambers placed over or contiguous to the furnaee. The water 
chambers are open at the top to the body of the water above them, 
the ends being closed or open as most convenient ; circulating plates 
or pipes may be suspended in each chamber so as to direct the 
current of the water to the heated surfaces in its upward course. 

Sixthly, in the application of a furnacedoor divided longitudinally 
in two or more parts, so as in opening the door to examine or rake 
the fire, the lower part only need be opened, by which arrangement 
the crown of the furnace will be much less exposed to detrimental 
currents of cold air, which, when admitted, lower the temperature 
of the gases in the furnace, and greatly prejudice the evaporation of 
the water. 

Seventhly, in the application of vertical water tubes of a diameter 
not exceeding one inch and a-half and less, and of suitable length, 
in combination with an inverted bridge at the termination of the 
tube chamber or flue, and with or without a pendent or inverted 
bridge at the inner end of the furnace or thereabouts, by which 
combination the patentee claims to be enabled beneficially to use 
tubes of such length as may readily be withdrawn and replaced 
(when required) within the boiler. 

Eighthly, in the application and combination of any two or more 
of the foregoing arrangements for effecting increased rapidity of 
evaporation and economy of fuel and construction in boilers of a 
given capacity. 

In the accompanying engravings, Fig. 1 shows the circulating 
plates and tubes applied to furnaces and adaptable to boilers 
generally ; and Fig. 2 a transverse section of the cellular chambers 
with plate and pipe circulators. 

in Fig. 1, 1 is a directing plate at each side of the furnace, bent 
over the crown, and leaving in the centre an opening the entire 
length of the furnace, or several smaller openings of smalier area for 
the passage of the water and steam. Where the crown of the 
furnace only requires protection, tubes may be passed through the 
main tubes to within about two inches of the crown of the furnace, 
and reaching to within about three inches of the surface of the 
water. The tubes and plates may also be usedin combination. The 
arrows show the course of the water, by which not only the tuc- 
cessive bubbles or molecules of steam are dislodged from the plates 
as soon as formed, but any tendency to deposit earthy matter on the 
plates is thereby prevented. 











In Fig. 2, L shows a section of the cellular chambers of boilers 
fitted with circulators M, N. The chambers may be constructed 
in various ways as convenience may suggest, and may either be 
made with open or closed ends; in any case they should be made sv 
as to admit of being removed in case of necessity for repairs. 





ARMITAGE’S IMPROVEMENTS IN CUTTING OR 
WORKING COAL OR OTHER MINERALS. 


Tuis invention, patented by Mr. Frederic William Armitage, 
engineer, Barnsley, York, relates principally to improvements in that 
class of machinery which is used in mines for getting coal or other 
minerals by under-cutting, by means of reciprocating picks actuated 
by a horizontal engine carried on a movable frame. 

The improvements are designed with a view to enable the picks of 
such machines to make a complete revolution, instead of recipro- 
cating merely, so as to work much more effectively and quicker than 
heretofore, and at the same time to render the machine capable of 
easy transportation from one part of the mine to the other. 

The foundation plate of the machine is constructed in two parts, 
which are provided with strong flanges, or otherwise so formed that 
they can be firmly bolted or united together, end to end, so as to 
form one solid plate when the machine is in working order, and be 
readily taken asunder when it is required to transport the machine 
from place to place, so that, being in two parts (each only about 
4{t. long, or of any other convenient length) the machine is much 
more manageable and capable of being turned in a much smaller 
space than it would otherwise be. When the machine is 
in working order the foundation plate is supported by four 
wheels running on the ordinary tram rails of the mine, one wheel 
being placed at or near each corner, and the picks revolve 
horizontally in the space below the plate and between the 
wheels, but when the plate is taken asunder each part thereof is 
carried by four wheels, the wheels being mounted in brackets or 
carriers, which are readily detached from or fixed to the plates 
in the positions required. The whole of the machinery is attached 
to one of the plates, across which it is mounted diagonally, so as to 
bring the crank shaft which works the picks to the front inner 
corner of this plate, in order that, when in working position, the 
centre of revolution of the picks shall be in front, and as near as 
possible to the face of the coal, and about midway between the ex- 
tremities of the foundation plate. 

















The driving machinery consists of a horizontal steam cylinder, 
piston, and valve; a connecting rod attached to the cross-head of the 
piston rod drives a vertical crank shaft, the upper end of which is 
carried by a bracket bolted to the plate, and the lower end imme- 
diately below the plate is provided with across piece or strong boss, 
having sockets in which the arms of the picks are securely fixed. 
The slide valve is worked by a tappet on the cross-head of the piston 
rod. As before mentioned, this one-half of the foundation plate 
carries the whole of the working machinery, the other half (which 
is bolted to it when in working position) yo for the purpose of 
getting a second fulcrum or support outside the circle in which the 

icks revolve. It will be evident that this same arrangement would 
. equally applicable to the mounting and driving of any other 
form of wing cutter for such purposes, and is not necessarily 
confined to the ure of picks as above described, and also that the 
foundation plate may be composed of more than two parts if found 
necessary. 

Fig. 1, in the annexed engraving, is a front elevation of the 
improved machine when put together and mounted in working 
order, and Fig. 2 is a plan or horizontal view of the same. 

The foundation plate is constructed in two parts a, a, and 5, b, 
provided with strong flanges atc, c, by means of which they can 
be firmly bolted together, as at Figs. 1 and 2, so as to form one 
solid plate. It will be seen that each plate is provided with four 
vertical holes or openings d, d, and also two horizontal openings 
e,e,at one end. When the machine is in travelling order each 
plate is carried upon four wheels mounted in brackets placed in the 
holes d, d, and held by set screws g,g, but when the machine is 
bolted together in working order it is carried by four wheels 
mounted in curved brackets A, h, fixed, by means of keys or cotters 
in the holes e, e, as shown in Figs. 1 and 2. 

The plate 0, b, carries the whole of the working machinery, 3, i, 
being the steam cylinder; &, k, the piston rod; J, /, the connecting 
rod; and m, m, the crank shaft. The lower end of this crank shaft 
below the plate 5, b, has keyed, or otherwise fixed to it, a cross 
piece or strong boss n, n, provided with sockets into which the 
picks o, o, are fixed by keys or otherwise. The picks may be made 
in any of the ordinary forms, but it is preferred that they should be 
formed in such a manner that neither of them takes the whole width 
of the cut, one pick cutting, for example, the upper part of the 
groove in the form of a V, similar to a wood saw tooth, while the 
other follows and cuts the lower part of the groove in like manner 
It will be evident that any other form of revolving cutter may be 
substituted for the picks 0, 0, as above mentioned. 








Narrow Gauge Locomotives.—A correspondent of the Mining 
Journal states that in Rbenish Prussia some of the mineral lines are 
worked by small locomotives running on a gauge of 25in. The 
cylinders are fixed outside the framing, the feed-water tank is fitted 
upon the boiler, fuel is carried in compartments provided for this 
purpose. Each engine is provided with Giffard’s injector, and an 
ordinary feed pump, aleo with two safety valves. A locomotive of 
15-horse power weighs 5 tons nett, or with its feed-water, and a 
supply of coal, 6 tons. It will traverse a curve having a radius of 
160ft. The steam cylinders are Yin, diameter, and the speed of the 
engine wheu running is about seven miles an hour ; the price com- 
plete is £450. A 30-horse power locomotive, adapted to the same 
gauge, weighs 9 tons nett, or 10 tons, including weight of coals and 
feed water. ‘This engine will ran upon a curve having a radius of 
250ft., and draw on a tolerably level road from 90 to 150 tons, 
according to the state of the rails and condition of the wagons. 
On an incline of 1 in 100 the weight drawn is found to vary from 
40 to 70 tons. The steam cylinders are 103in. diameter, and the 
price of the engine complete is £720. In Prussia these light loco- 
motives are sometimes employed in constructing new lines, and are 
found highly advantageous in bringing traffic to the main railways. 
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ON IMPROVEMENTS IN THE SLIDE VALVES OF THE 
MARINE ENGINE, 

Sm,—It is well known that the action of the steam (in the cylinder 
of an engine), when cut off, is merely expansive; ulso that the 
power exerted is in proportion to the pressure of the volume ad- 
mitted, and the space occupied by the same. ‘The indicator diagram 
imparts a fair, and, as far as mechanical contrivances will admit of, 
correct illustration of the power attained. The strictly correct shape 
of the expansion curve is patent to all, but the causes of the diver- 
sion from the true line are often a matter of controversy. | Now, in 
the present day our marine engines work at high velocities, conse- 
quently the timeallowed for theexhaustion of the steam should greatly 
exceed that of the supply. The outside lap of the slide valve, as at 
present arranged, regulates the cut off of the steam at a given part of 
the stroke of the piston. A slide without sufficient lap is conducive to 
a waste of steam; hence the too often reduction of power in proportion 
to the fuel expended. Truthful as this is, yet the importance of the 
outside Jap is too often disregarded, or treated in some instances 
as a matter of minor consideration (let it be understood this remark 
is in allusion to the student rather than the adult membersof the pro- 
fession). The writer, some years ago, had the opportunity of 
repairing an engine, the slide valve of which had no lap (so to 
speak), a fact which rendered clear the cause of the incapacity of 
the engine. On adding to the length of the valve the result 
was quite satisfactory. Not long since a similar result was attained 
by reducing or plugging the width of the ports’ supply, tke 
stroke of the valve being unalterable. Our Cornish engineers pride 
themselves, and with justice, too, on the economical working 
of their engines. ‘The valves usually adopted are the double- 
beat type, but the secret of, or rather cause of, the gain in 
economy is in the shape of the cam that lifts or causes the motion of 
the valve. Now, in the case of the eccentric and the common slide, 
the motion of the valve may be termed uniform, therefore the outside 
lap must be considered. 












The rules given by many authors for defining by calculation the 
amount of lap due to the grade and stroke of the engine are useful, 
and no doubt are of value to a certain extent. Rules, however, if 
complicated, cause mistrust, and in some instances create confusion of 
ideas or perception where none should exist. It must be understood 
that no guess work is allowable in science, and in the case of pro- 
ducing the correct lap a diagram of the angle of the crank is re- 
= to ascertain the lap when the stroke of the valve is not given 

t may, of course, be argued that a combination of figures properly 
dealt with must, from natural laws, produce correct results 
irrespective of the complication of the formula used. It cannot 
be denied, however, that simple diagrams greatly assist the 
student. Before proceeding further, it will be better to define 
the relative proporticn of the circle commonly known as the travel 
of the valve. 

Let it be presumed 
that a given slide has 
a travel of Gin. width 
of each opening or port 
to equal lin., the out- 
side lap will be half of 
the product or quo- 
tient, the ports being 
the divisor, and the 
travel the dividend. 
Then from the extre- 
mity of the circle de- 
noting the travel draw 
a line so that the areas 
of the segments shall 
be equal; from the 
points of contact set 
off the width of open- 
ings; the distance be- 
tween, or length on 
the line, will be the 
total lap of the valve, and a line drawn at right angles with 
the line of construction or plane line will further tend to pourtray 
the proportion of the lap and port (see the diagram). It will 
thus be readily understood that from the first point of contact to 
that of the second, must be the width of the port or opening, and 
from thence to the centre line must be the lap. Thus far, having 
briefly described the principle of the circle due to the eccentric, allusion 
must be made to the ratio of the length of the connecting rod to the 
stroke of the engine. This ratio affects the lap of the slide valve, 
when the point of cutting off is determined. This is perceptible 
on referring to a table of sines, or calculating the same, from or 
— — of _ chord and — radius of the arc, or length of 

. may be more clear! i 
eal Pro 4 ly understood by the large diagram 

This diagram is presumed to represent the centre lines of the angles 
of the crank and connecting rod during different portions of the 
stroke ofthe piston. The ratio of the stroke to the rod is as 1 is to 
2°5, hence the length of the chords of the arc, which last are seen in 
dotted lines. It will be apparent that the versed sine previously 
noticed imperatively determines the angle of the crank in strict 
Proportion to the speed or action of the piston. In the diagram now 
alluded to the stroke of the piston is divided into six equal parts, as is 
the plare or centre line of the crank’s path to correspond. Now let it be 
assumed that the piston has moved the crank 4th of the whole 
stroke, which, for the purpose of calculation (the stroke) 
shall equal 24in., then 34 = din. It will be seen that the 
crank is at 1, presume the piston to have forced the crank to 
5, the difference in the angles of the crank and lengths of the are 
passed through will be perceptible. It must be borne in mind, how- 
ever, that the speed of the piston must have been unequal, i.e , pre- 
suming the speed of the crank to be uniform on the arc of its travel 
or path. This, however, does not materially affect the mechanicul 
arrangements of the engine, nor very little (if at all) lessens the power 
impressed on the piston, The length of the travel of the crank to that 
of the piston is, of course, due to the ratio between the circumference 
and the diameter of a circle. It may not be out of place to add that 
there is no relative value in the points of stoppage, so to speak, on the 
crank path to that of the piston; neither will the distances between 
the points on the former be equal, the variation being due, of 
course, to the length of the rod and crank. The proportions of 
the lap of the valve next become worthy of comment. As 
before stated, many valuable rules have been given to determine the 
correct lap of a valve for a given purpose. Now in most, if not in 
all these rules, the travel of the valve is mentioned, which, in fact 
is the most important feature of the formule. This is, of course, 
— when the widths of the ports are not known, and the travel of 
- — isassumed. Now the ports are generally determined before 

valve and gear is proportioned; the rules, therefore, should be 
seriatim. ‘This however is, perhaps, a matter of taste, subservient, of 
aan na palates of the epicures of scientific viands. 

or the better purpose of descriptive illustration let it be presumed 
jm a > ad of engines give unsatisfactory results, and it is rate to 
ter grade or cut-off of the valye—the steam or valve casing 
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| allowing an increase of stroke to a given extent; then the travel of | but the steam opening reduced in width but not in area, the length 
the valve should undoubtedly be first noticed, and new valve gear | making good the requisition. Fig. 2 represents a valve and ports to 


| introduced. To exemplify again: assume a pair of engines to be 
| designed, the steam to be cut off at a given part of the stroke, and a 
| given width of ports imperative (which should be always first 
| determined) ; the total travel of the valve could only be known, from or 
by the rule that the outside lap, plus width of opening = half travel 
of the valve. As before stated, the angle of the crank is of the most vital 
importance, and in no case whatever can a truthful travel of the valve 
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be attained without taking it into consideration. This fact is not, 
however, deemed by the writer to be new; if so, he would pay (to 
say the least) a bad compliment to his professional brethren'’s know- 
ledge of simple laws. To refer to the tirst diagram in this letter, it 
will be remembered that allusion was made therein to the versed sine, 
which will be seen to equal the width of the steam port or opening. 
This fact is the only sound basis for a correct mathematical pro- 
blem or diagram that can give the required result. Now, let it be 


cut off at one-third, on referring to the diagram the point 2 defines 
the angle of the crank. The lap in this case, also the opening, are 
all varied in relation to those for Fig. 1. The next; Fig. 3, illustrates 
a valve and ports arranged to cut off at half stroke, which is a good 
proportion, giving practical results, Leferring to the diagram again 
when the point 3 denotes the angle of the crank. Fig. 4 
is a valve and ports to cut off at two-thirds of the stroke. 
The angle of the crank can be seen, on noting the position 
of the point 4 in the diagram. Fig. 5 is introduced merely 
to illustrate the greatest extent steam should be cut off at. The 
openings in these three last examples are alike, hence the proportion 
of lap can be readily understood. In this last figure the valve cuts 
off at five-sixths of the stroke of the piston, the angle of 
the crank can be seen on referring to the diagram. It 
must be understood that the lead of the slide also regulates 
the travel of the valve. The angles for the eccentrics are de- 
terminable from or by the lead of the valve on the piston. The 
advance of the slide from the full stroke will then be equal to the 
width of the opening, minus lead. As this, however, may not be clear 
tomany of the younger members of the profession, the writer pro- 
poses to further elucidate the formula alluded to. Letit be assumed 
that the opening caused by a valve equals one inch, and the lead 
one-eighth of an inch, then seven-eighths of an inch must be the 
advance of the valve from the full stroke when the piston is at the 
extremity of its path. , 

Now, in order to make this still better understood, the following 
compilation, from the writer's 
“ Pocket-book of Practical Rules 
for Land and Marine Engines and 
Boilers,” will assist :— 

“The angle of the eccentrics in 
“relation to that of the crank will 
“ be thus produced ;— 

“ First.—Describe on the centre 
“of the crank shaft a circle equal 
“ to the travel of the slide valve. 

“Secendly. — Draw the centre 
“line of the crank at full or half 
* stroke. 

“ Thirdly. — The intersection of 
“the circle (denoting the travel of 
“the valve) with that of the centre 
“line of the crank is the starting 





required to find the lap of valve to cut off at one-sixth of the 
stroke of the piston ; first, find the angle of the crank; next agree as 


to the width of the steam opening. ‘he proper mode of proceed- 


ing further would be undoubtedly by calculation, but the diagram 
being so far constructed, and its relation to the value of the lap 








being imperative, a matter of simple geometry will prevent much 
c:nfusion and doubt. Therefore find, mathematically, the 
radius of an arc, intersecting with the angle and plane lines 
of the crank (within its path); this intersection will determine 
a given length of chord. The versed sine being given (with 
or without lead), find if it agrees with that in the construct- 
ing diagram, presuming that the versed sines agree; the out- 





side lap of the valve = radius of arc — versed sine, lead not being 
noticed. On referring to the first diagram this will be plainly 
understood ; as to the necessity of this statement it may be added 
that if the angle of the crank be more obtuse, the radius alluded 
to will be reduced, assuming the same versed sine to be main- 
tained. An argument may be raised that, in the absence of 
diagrams, a formula should be given to attain a result equal to the 





diagram. Now, in practice, engineers prefer to set cut all the 
motions of the details of the engine, consequently, in the present 
case, a diagram answers every purpose better than a formula. 
Having thus far briefly explained the principles of obtaining the 
outside lap, attention will be given to Figs. 1 to 5. 

The valve in Fig. 1 is intended to cut off at one-sixth of 
the stroke of the piston, or when the angle of the crank is at 





the ‘point 1 (on the second diagram). The dotted lines in Fig. 1 
(as in the remainder) refer to the width of the opening caused 
by the valve, hence, in all cases, the half travel can be under- 
8 The de; of expansion here given is perhaps rather higher 
than the general practice, hence the area of the cylinder is increased, 








“ point to ascertain the angles of 
* the eccentrics, 

* Fourthly.—From the point of 
“ intersection furthest from the 
“crank set up a distance or di- 
‘* mension equal to the width of 
“supply steam port, or opening 
“ caused by the slide, minus lead 
* of slide. 

“ Fifthly.—At the point where 
‘this distance intersects with the 
* centre line of crank, draw a line 
“at right angles to it, the inter- 
‘** sections of which, on the circle, 
“ will be the centres of the eccen- 
* trics. 

“ Sixthly.—Lines drawn from the centre of the cranks to the 
« centre of the eccentrics will be the angles of the latter.” 

It may as well be added that all the rules for the proportions of 
the valves and ports alluded to in these letters are compiled from the 
same work. 

The difference required in the outside laps of a valve are more 
practically determined by diagrams than by calculation, due, 
of course, to the angles and versed sines. One potent fact should not 
be neglected, viz., that the path of the crank is virtually that of the 
eccentric. Thus, the arc passed through by the crank at a given 
radius must be that of the eccentric at the same radius, irrespective 
of the ang!es or relative positions of either. N. P. Buran, 

78, Soutkampton-terrace, Waterloo Bridge. 

THE BESSEMER PROCESS. 

Sie,—With your permission I will venture to offer a suggestion 
which may possibly be of value in relation to the Bessemer process 
of conversion for the manufacture of malleable iron or steel from 
cast iron. It is, I believe, the opinion of many who are | cempene 
conversant with this process that the relative inferiority of the crude 
Bessemer product is mainly, if not wholly, due to the fact that a 
portion of the iron in the “ converters” becomes oxidised or “ burnt,’’ 
and that the oxide formed is not, and cannot be under ordinary 
conditions, completely removed from the product. 1 do not myself 
claim to have any working acquaintance with the Bessemer process, 
nor have I analysed samples of the metal direct from the converters 
in order to confirm the above-mentioned opinion, upon which my 
present suggestion is based. But the conclusion that the raw Bessemer 
product must, under ordinary circumstances, be defective by reason 
of the presence of oxide of iron is, upon general chemical grounds, not 
only reasonable butalmost unavoidable. The powerful affinity at high 
temperatures of the metal iron for free oxygen (which may become 
greater than that even of carbon for the same element), and the 
difficulty, in the case of iron as well as of copper, of completely 
freeing the metal from any oxide which may have been formed 
within the mass, may be advanced in support of it. The want of 
homogeneousness and other defects of the crude Bessemer metal are 
such, moreover, a8 would result from the cause referredto. The 
production of flaws, by the evolution of gaseous bodies within the 
mass of metal while it is cooling down from the high temperature 
which gives to it perfect fluidity, may also, with great probability, 
be ascribed to it. 

My suggestion is, simply, that the oxidising process of forcing 
atmospheric air through the molten metal should be followed by 
the reducing process of forcing, in similar manner, a stream of 
carbonic oxide gas through the partially “burnt” metal, By the 
adoption of this means it appears to me that the conversion of pig 
metal into sound malleable iron or steel might be completely and 
economically effected without the necessity for any further treat- 
ment of the product. 

The effect of the reducing process would obviously be to neutralise 
that of the oxidising process, excepting in the case of bodies which, 
like carbon, form with oxygen gaseous and volatile compounds. 
And the elimination of these bodies by oxidation without the forma- 
tion of any fixed oxide remaining as a constituent of the ultimate 
product, is, 1 take it, the end and object of the Bessemer process. 
Lhis process, as at present followed, appears to me clearly defective 
and imperfect. At the high temperature which is produced, in the 
first place, mainly by the combustion of the carbon of the pig metal, 
the affinity for oxygeu of the metal iron is greater even than that of 
the alkaline metals forthe same metalloid; and the iron in the con- 
verting vessel soon becomes more readily oxidisable than the carbon 
which it is the object of the process to remove. It becomes, there- 
fore, a difficult point to determine the exact moment when the 
oxidising process should be discontinued; avd the fear of burning 
much iron may often cause it to be discontinued too soon. Again, 
not only is the resulting product contaminated with “ burnt ” metal, 
but the oxide of iron formed reacts at a lower temperature than that 
of perfect fusion upon a portion of the remaining carbon, with the 
production of carbonic oxide at a stage of the operation when this 
gas cannot freely escape, and when it must consequently affect the 
mechanical structure of the metal. All these disadvantages would 
doubtless be obviated by the adoption of the method I have pointed 
out, the efficacy of which is dependent upon the powerful reducing 
action of that gaseous body to which (and not to the element carbon 
alone), we owe the existence of every particle of iron delivered to 
commerce. 

The metallurgical importance of carbonic oxide gas, and the 
advantages to be obtained by utilising its intense affinity for oxygen 
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at high temperatures, have, I believe, in many cases, been over- 
looked. It may interest many of your readers to know that this gas 
may be obtained in a condition of tolerable purity at an ex- 
tremely cheap rate; and it is during an investigation of the 
various modes of economically producing it that the present re- 
marks have suggested themselves to me. The time may be not 
far distant when iron will be obtained from its hematite ores by 
the agency of the gas, withont any contact with fuel containing the 
impurities which it is so difficult to eliminate from the metallic 
product. Desxonp G. FrtzG eran. 
7, Camden-terrace, Wandsworth-road. 





TESTING THE DENSITY OF SEA WATER IN MARINE 
BOILERS. 

Stn,—I beg to hand you particulars of an occurrence which took 
place a few weeks since on board one of the Tyne Steam Shipping 
Company’s vessels, which may be interesting to your readers 
generally and instructive to some. 

The vessel left Dunkirk on her voyage to the Tyne, and had to 
anchor at the mouth of that river till the tide was sufficiently high 
to enable her to proceed to Newcastle. After so waiting the steam 
was raised to the usual working pressure, when the furnaces 
collapsed. The boiler was made by Messrs. Douglas, of Kirkaldy, 
in 1864, and was good in design, material, and workmanship. The 
furnaces, three in number, were 2(t. Gin. wide, with elliptical tops 
of three-eighths Farnley plate, without stays. The sides were flat, 
and were strongly stayed. . 

After the occurrence the starboard furnace had a gutter in the 
centre about 3ft. Gin. long, 1lin. wide at top, and about 7}in. deep at 
deepest part, and another small gutter on the starboard side of the 
principal gutter. Centre furnace, only one gutter was formed, 
about 3{t. long, 10in. wide at top, and about 7in. deep. Port furnace, 
same as centre furnace. These plates had every sign of having 
been hot. 

The furnace and the small tubes were quite free from salt, or 
scale, or sediment, but on the top of the flame box was found about 
din. of loose uncaked salt sediment. ‘The vessel having been disabled 
was towed opposite to the engine works usually charged with the 
company’s repairs, and the cause of the accident was carefully inves- 
tigated by Mr. Wymer, the company’s engineer, accompanied by 
the manager of the engine works, with the following results :— 

The safety valves were found to be free and in perfect order. 
The water remained in the boiler to near the top of the furnaces, 
and the bilge contained a large quantity of hot water that had run 
from the damaged boiler. The two quantities, the latter calculated 
according to its density, as given below, showed that the boiler had 
not been short of water. 

The salinometer used on board was of that kind marked ‘0 for 
distilled water, and ‘03 for ordinary salt water at 200 deg. Fah., 
the tests made by the salinometer were as follow:— 

Water taken from the gutters in the furnaces, *242, or upwards of 
eight times salter than the sea; water drawn from boiler below this 
point, ‘222, upwards of seven and a-half times salter than the sea; 
water taken from engine-room bilge, ‘109, nearly three and two- 
thirds times salter than the sea. 

This state of things could only arrive from the fact that uo blow- 
off had taken place between Dunkirk and the T'yne, and such was 
acknowledged to have been the case by the engineer, who constantly 
tested the water, and never found the indication much more than 
the °03, and supposed that the blow-off cocks leaked to such an 
extent as to keep the density of the water in the boiler low enough. 
The reason of the engineer's tests not indicating the true state of 
things appears to have been that he drew the water from the water 
gauge taps, and, therefore, from the gauge itself. From the upper 
portion of this gauge a pipe of considerable size had been led inside 
to near the top of the boiler, so as to steady the water in the glass. 
The condensation in this pipe and in the cock and tube of the water 
gauge had partially charged the glass with distilled water, which 
was drawn off by the engineer and tested by him instead of draw- 
ing the water from a cock that was placed between the furnaces. 

From this it will be seen how careful enginecrs should be to draw 
water from the proper place and carefully test it. It also shows 
another example of furnaces collapsing when perfectly surrounded 
by water free from scale, but when the water was so highly 
charged with salt as not to absorb the heat from the plates and 
allow them to become overheated, and by the ordinary working 
pressure be pressed into corrugations, Sat, 

Newcastle, July, 1865. 





ENGINES FOR COTTON SPINNING, 

Sm,—Allow me to subject to the criticism of your able corre- 
spondents the following plan for working cotton-spinning engines 
with perfect regularity: ‘'he ordinary governor acts on the princi- 
ple of curing, not of preventing, irregularity; in spinning fine 
numbers more or less injury is done before the throttle-valve is 
opened or shut. Assuming the presence of plenty of boiler power, 
I think that a plan quite indepev dent of a governor could be adopted 
for obtaining acertain fixed number of revolutions per minute from 
the engine. I would, in the first place, use one of the forms of 
valves well known in Lancashire for bringing high-pressure steam 
down to a lower and determinate pressure. Steam of a constant 
pressure being thus obtained, it then becomes a question how to let 
a constant volume on the piston of the engine. ‘fhis 1 would do by 
using a smali independent donkey engine for working the valves of 
the large engine, the slide-valve of which would be itself worked 
by means of a weight and Spendulum—by, in fact, a complete clock. 
‘The small engine working with a determinate uumber of beats per 
minute, the valves of the larger engine would thus be opened and 
shut in the same regular way. Easy means in connection with the 
valves could be adopted for preventing them from getting either 
before or behind the piston. t is certain that all irregularities due 
| the supply of steam: would be done away with by means of this 
pian. 

This is, of course, an untried and unpatented scheme, but I should 
be glad to have it discussed. It is certain that a perfectly regular 
engine is yet a desideratum with cotton-spinners. 

18, Adam-street, Adelphi, W.C. 

——— 
CONSTRUCTION OF SPECIFICATIONS 

Sin,—Mr. Spence may or may not be correct in assuning that the 
objections of Sir Hugh Cairns and others to the pateut Jaws arise 
from the difliculties they have experienced in endeavouring rightly 
to construe specifications. I trust, however, that Mr. Spence does 
not mean to infer from this that there must necessarily exist con- 
siderable difficulties in properly construing these documents. ‘I'he 
very object of the specification forbids the assumption that any such 
difficulties are inherent thereto and inseparable therefrom. 

The specification is required to teach in clear and simple language, 
within the grasp of those skilled in the branch of manufacture to 
which the invention belongs, how that invention is to be carried 
into practice; it must, furthermore, set forth in just as distinct a 
manner the exact extent of the inventor's claim, namely, that which 
he intends to prevent others from doing without his permission 
during the term of his patent-right; and, lastly, in self-defence, the 
specification must show clearly that the patentee does not claim that 
which is old. 

That there is often some difficulty in so wording a specification 
that it shall properly comply with these requirements, 1 quite admit ; 
but that there should be any difficulty in determining whether a 
specification does comply with them or not, I must deny. The 
specification is written for the skilled mechanic and the manufac- 
turer, and these, therefore, must be able to determine the above 
points. If difficulties do arise in their endeavouring to do so, the 
specification is simply bad; and, therefore, when days are spent in 
court in endeavouring to make out what the patentee does claim and 
what he does not, can any more convincing proof be required of the 
inadequacy of the specification to fulfil its functions in a proper 
Manner, or are we to assume that the skilled mechanic or manufac- 
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turer possesses more than the collective acumen of a Lord Chancellor 
and half a dozen Queen’s counsel ? 

What is most urgently wanted is not elaborate rules for the con- 
struction of the specification, but rather the enactment and strict 
enforcement of cdante oblige the inventor to prepare his specifica- 
tion so that it shall fully comply with the above-mentioned re- 
quirements. Let this be done, and let us have no straining of 
points either for or against the patentee, and we shall then hear no 
more of difficulties arising in endeavouring to construe specifica- 
tions rightly. 

In addition to this there is, however, another reform most urgently 
required in the practice of scientific evidence: If professional wit- 
nesses, instead of being engaged and paid by plaintiff and defendant 
(whereby their minds receive a bias which it is impossible for the 
most conscientious to avoid), were appointed by the bench, indepen- 
cently of either party, and their fees made chargeable to the costs 
of the case, I think we should get rid of the true difficulty that must 
arise in the mind of the judge when he hears half a dozen men of 
eminence giving evidence in favour of the specification, and half a 
dozen others, men of equal eminence, giving evidence against it. 

20, Southampton-buildings, Chancery-lane, C. D. Anet, 

July 13th, 1865. Assoc. Inst. C.E. 


THE HERCULES TARGET AND THE 600-POUNDER ARMSTRONG 
GUN. 

Sim,—'The letter of Sir William Armstrong to the Times on the 
27th ult, and some remarks in a recent number of Tue 
Enarnrer on the Hercules target, have induced me to address you 
once more on the subject of ordnance. 

It is clearly Sir William Armstrong’s opinion that we have no 
gun of any description, not even excepting his 600-pounder, which 
is capable of penetrating 9in. armour plates backed as such plates 
were in the target recently fired against at Shoeburyness. He con- 
siders, too, that the 13-3in. gun, with its service charge of 70 Ib. of 
powder and 600 1b. shot, has about the sme penetrating power as 
the 10‘5in. gun with a 60 1b. charge, and a projectile of 300 1b. and 
that a charge of about 120 1b. of powder is the least that will suffice 
to drive a projectile through the target at 1,000 yards. 

Now, can either of these two guas be fired with this enormous 
charge? With the 10-din. gun, even if 1201b. of powder cou'd ke 
fired at all with a 300 lb. shot without at once destroying the 
gun, it would be a far larger charge than could be effectively 
consumed in a gun of that calibre. With the 13-3in. gun, how- 
ever, supposing, again, the possibility of firing 120 lb. of powder 
with the service projectile of 600 lb. without overstraining or burst- 
ing the gun; perhaps, owing to the much larger area of its bore, 
such a charge might be usefully burnt. 

Next, can the 13°3in. gun be fired with any projectile and 
any charge of powder that shall not strain the gun more than it is 
at present strained by the service 6U0 lb. shot and 70 1b. charge, but 
which shall eqnalin penetrating power a 600 Ib. projectile tired with 
120 1b. of powder out,of a gun of the same calibre but of propor- 
tionately increased strength aud weight? To this I reply that 
with a projectile, such as I described in a letter which you were so 
kind as to insert in Tue Enoineer of the 23rd of last June, this 
result may, I believe, be obtained. ‘The projectile would weigh 
300 1b., and the casing 60 lb.; the diameter of the former being 
9-37in. 

Next, with what charge may this be fired? If the charges 
of powder that may be fired out of any gun, with projec- 
tiles of different weight, without increasing the strain upon the 
gup, vary inversely as the weights of the projectiles, the charge 
here would be 116°66 lb.; but if as the square roots of their weights, 
90°36 lb.; but as there is some difference of opinion on this point, I 
will take the average of the two, or 1U3 lb., as being, perhaps, the 
most correct. 

As already stated, Sir William Armstrong is of opinion that 120 Ib. 
of powder, or thereabouts, will be required to effect complete pene- 
tration of the Hercules target at 1,000 yards; and as he considers 
that the calibre of the gun has but little influence in the matter, I 
will suppose that this is fired with a 600 lb. shot from a 13‘3in. gun 
of proportionately increased strength and weight; and will endea- 
vour to compare theoretically the penetrative power of these three 
projectiles, 

Virst, there is the 600 1b. projectile with its 70 1b. charge fired from 
the service 13-3in. gun. Secondly, there is a similar 600 lb. shot 
fired with a 120]b. of powder out of the heavier 133in. gun; and, 
lastly, the 360 lb. projectile with a charge of 103 1b. of powder fired 
from the service 13°3in. gun. For the sake of brevity I will call the 
three projectiles x, y, and z, respectively. 

Now, as to their comparative initial velocity, this is expressed by 
the formula— 





VP where § P = the weight of the powder, 
VS tS = the weight of the projectiles. 
Therefore, ; = = ‘341 or the comparative initial velocity of x ; 

V 6u0 
¥120 = -447 or the comparative initial velocity of y ; 
¥6U0U 
J 13 = -534 or the comparative initial velocity of z. 
v 36u 


Then, assuming any initial velocity for x, say, 1,200ft. per second, 
that of y will be 1,578it. per second, and that of z, 1,879:t. per 
second, 

And as their comparative penetrative power varies as— 
the weight of the projectile, 


W V* whered V = its velocity, 
D = its diameter. 
5; 2 a 
Then, ~ = -_ 65207547 = 1, or the comparative 
13°25 penetrative power of z; 
. — 
600 X 1573" — 112045086 = 1-71, or the comparative 
13-20 penetrative power of y ; 
380 LBs = 113040800 = 1-73, or the comparative 
‘ 


penetrative power of z. 


Whence it appears that, if Sir William Armstrong is correct in 
thinking, that a charge of 1201b. of powder “will be necessary to 
force a clear passage through the entire target ata distance of 1,000 
yards,” the projectile 1 have proposed with its 103 1b. charge, would 
be equally effective at the same range, and may be fired out of the 
service 13*3in, gun without straining the gun more than it is at pre- 
sent strained by the 600 Ib. shot and 70 lb. charge. 

A 13°3in. gun capable of bearing a charge of 1201b. of powder 
with a projectile of 600 1b. weight, would have to be at the least 
50 per cent. heavier than, and would then only equal in penetrative 
power, the service gun fired with the projectile and powder charge 
L have suggested. 

It has yet to be proved whether a ship, the sides of which are of 
the same weight per superficial foot as the Hercules target, can be 
made really seaworthy; but, taking this for granted, and further 
assuming that we must possess guns capable of penetrating the sides 
of such a ship, it is most desirable that these should not, in any 
case, exceed, if, indeed, they need equal, the enormous weight 
(22 tons) of the present 133in. or 600-pounder Armstrong service 


gun. 
5, Duke-street, Westminster, 
July 12th, 1865. 
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MEMORIAL TO MR. BUCKLE. 


Sm,—A desire has been expressed by several engineering friends 
of the late Mr. Buckle, late senior clerk and assistant-coiner of the 


ae Mint, vice-president of the Society of Mechanical Engineers, 
and formerly of the Soho Works, near Birmingham, that some 





permanent mark of respect should be paid to his memory. A com- 
mittee has been formed of the undermentioned gentlemen for the 
purpose of giving effect to that desire, by making it known amongst 
the profession, and thereby affording an opportunity of joining in 
the object in view. 

It is presumed that all who enjoyed the pleasure of Mr. Buckle’s 
acquaintance and friendship, and those who had the advantage of 
his extensive and varied professional experience, which was always 
at the service of his friends, will be glad to express their feelings 
and thus evince their regard for his memory. 

The most obvious mode of effecting this object appears to be by 
raising a subscription for the erection of a suitable memorial in the 
Kensal Green Cemetery, where he is interred; and should the 
amount subscribed leave a surplus, it is suggested it might well be 
appropriated as a complimentary donation to his widow, who, there 
is reason to fear, has not been left in very good circumstances, 
attributable to Mr. Buckle’s well-known liberaiity and unselfishness, 

This communication is necessarily chiefly confined to Mr. Buckle’s 
professional friends; and although some time has elapsed since his 
lamented decease, still it is believed that many have yet a warm 
recollection of his worth and estimable character. 

26, Great George-street, Westminster. James §. Harvey. 

May 18th, 1865. Hon. Sec. 


Committee.—C. F. Beyer, Esq., Gorton Foundry, Manchester ; 
W. Dempsey, Esq., 26, Great George-street, Westminster; A. 
Kintrea, Esq., 18, Warwick-street, Charing-cross ; F. Ledger, Esq., 
3, Catherine-street, Strand; J. E. McConnell, Esq., C.E., 2, Dean’s- 
yard, Westminster; R. Peacock, Esq., Gorton Foundry, Manchester ; 
J. Ramsbottom, Esq., Crewe, Cheshire; J. Scott Russell, Esq., 
F.R.S., 20, Great George-street, Westminster; F. P. Smith, Esq., 
Patent Office, Museum, Kensington; W. J. Taylor, Esq., 33, Littie 
Queen-street, Holborn. . 





DRAINAGE AND WATER SUPPLY. 


THE following instructions and suggestions to local sur- 
veyors, with respect to main sewers, drains, and water- 
works, have been prepared by R. Rawlinson, Esq., C.E, 
Government engineer. They will be found very useful 
as guides to contractors and others engaged on works 
which must undergo a Government supervision :— 

Before a scheme of sewerage is devised, the district should be fully 
examined, so as to obtain a correct idea of the drainage area, or the 
several drainage areas; inquiry should then be made to ascertain 
how surface water has passed off up to the time of such examination, 
and with what effects. Main sewers and drains should be adapted 
to the town area, length of streets, number of houses, surface area of 
house-yards and roofs, number of street gulleys, and volume of 
water supply. 

. Sewers and drains, in wet subsoil, should be made to act as land 
rains. 

The following rules are genera]; each surveyor must, however, 
use his own judgment, and make the best arrangements possible 
under the circumstances with each special area, and with the mate- 
rials at command :— 

1. Natural streams should not be arched over to form main 
sewers. 

2. Valley lines and natural streams may be improved, so as to 
remove more readily surface water and extreme falls of rain. 

3. Main sewers need not be of capacity to contain flood water of 
the area drained; such flood water may be passed over the surface, 
in most cases, without causing injury. 

4. Main sewers should be laid out iu straight lines and true gra- 
dients, from point to point, with manholes, flushing and ventilating 
arrangements at each principal change of line and gradient. All 
manholes should be brought up to the surface of the road or street 
to allow of inspection, and should be finished with a cover easily 
removable. 

5. Duplicate systems of sewers are not required. Drains to 
natural streams in valley lines for storm waters may be retained, 
and may be improved, or, if necessary, enlarged. 

6. Earthenware pipes make good sewers aud drains up to their 
capacity. Pipes must be truly laid, and securely jointed. In 
ordinary ground they may be jointed with clay. In sandy ground, 
special means must be used to prevent sand washing in at the 
joint:. 

; 7. Brick sewers ought to be formed with bricks moulded to the 
radii. 

8. Brick sewers should, in all cases, be set in * hydraulic mortar ” 
orin cement. In ne case should any sewer be formed with bricks 
set dry, to be subsequently grouted. 

9. Main sewers may have flood water overflows wherever practi- 
cable, to prevent such sewers being choked during thunder storms 
or heavy rains. 

10. Sewers should not join at right angles. Tributary sewers 
should deliver sewage in the direction of the mainflow. 

11. Sewers and drains, at junctions and curves, should have extra 
fall to compensate for friction. 

12. Sewers of unequal sectional diameters should not join with 
level inverts, but the lesser or tributary sewer should have*a fall 
into the main at least equal to the difference in the sectional 
diameter. 

13. Earthenware pipes of equal diameters should not be laid as 
branches or tributaries—tiat is, 9in. leading into 9in., or Gin. into 
Gin., but a lesser pipe should be joined on to the greater, as Gin. to 
9in., 12in. to 1din., 9in. to 12in. 

14. House drains should not pass direct from sewers to the inside 
of houses, but all drains should end at an outside wall. House 
drains, sink pipes, and soil pipes should bave means of external 
ventilation. The largest block of buildings may have every sewer 
outside of the main walls. No foul water drains nor cesspit should 
be formed beneath any house basement. All fluid refuse should pass, 
at once, from the drains to the sewers and from the sewers to the 
outlet. 

15. Sinks and water-closets should be against external walls, so 
that the refuse water or soil may be discharged into a drain outside 
the main wall. Down spouts may be used for ventilation, care being 
taken that the head of such spout is not neara window. Water 
closets, if fixed within houses, and having no means of direct day- 
light and external air ventilation, are liable to become nuisances, 
and may be injurious to health. 

16. Inlets to all pipe-drains should be properly protected. 

17. Side-junctions should be provided in all sewers and drains. 
The position should be sketched, and indicated by figures in a book 
or on aplan. Side-junctions, not used at once, should be carefully 
closed for subsequent use. 

18. A record should be kept, by the surveyor, of the character of 
the subsoil opened out in each street sewered or drained. 

29. Sewers and drains should be set out true in line and in 
gradient. All the materials used should be sound, and the work- 
manship should be carefully attended to. 

20. “ Sight-rails” should be put up in each street before the 
ground is opened out, showing the centre line of each sewer and 
depth to the invert. 

21. Sewers having steep gradients should have full means for 
ventilation at the highest points. 

22. ‘Tall chiumeys may be used with advantage for sewer aud 
drain ventilation, if the owners will allow a connection to be made. 

23. Sewer outlet-works should be simple in form, cheap in con- 
struction, and so arranged as to remove all solids, sediment, and 
flocculent matter from the sewage. 

In executing town sewers and drains danger may be anticipated 
from several conditions, as under :— 

Where a street or place is narrow, with buildings on both sides, 
and where the trench is deep; where the substrata is clay or marl, 
etogenens loose earth, bog and silt, quicksand, or any combina- 
tion of such strata. 

Quicksand is the most difficult to deal with, and, asa rule, such 

















Juty 21, 1865. 


37 





THE ENGINEER. 





ground should only be opened in short lengths, this ground may | 
be close timbered, and, in such case, stable litter and | taken to insert double screw joints at convenient points, to allow the 


require to 


In jointing and fixing wrought-iron service pipes care should be 


ashes will be found useful to pack behind and betwixt the “polling removal of a length of pipe for alterations and repairs. 


boards.” 


““Up-bends” should be avoided, or a tap should be inserted to 


Sound looking clay or marl may require careful timbering to pre- allow any accumulation of air to escape. 


vent heavy breakings from the sides of the trench. When such 
ground “ sets” heavily, the sewer, if of bricks, may be seriously in- fitted than service pipes of } 


Wrought-iron service pipes are cheaper, stronger, and more easily 
Certain sorts of made ground in 


jured; if of earthenware pipes it may be ruined by cracking or by towns act rapidly and injuriously on both lead and iron pipes— 


crushing and distorting the line of sewer or drain pipes. 


| furnace ashes, waste gas, and chemical refuse, old building refuse 


As a rule, all sewer and drain trenches in towns should be care- | containing lime and other such material. Pipes should not be laid 
fully timbered, and such timbering must either be leftin, or be most | in such material without a lining of sand or puddle, or other special 


carefully removed as the trench is filled. 


The houses and buildings in narrow streets may require to be 


protection. 
Earthenware pipes may be used for water conduits, provided the 


propped and stayed ; if so, such props and stays ought not to be re- | joints are not placed under pressure. 


moved until the sewer or drain has been completed, and the ground 
become perfectly consolidated. 


A 
| 20 gal 


ublic supply of water should not be less in volume than 
ions daily per head of the population. This, in towns below 


In many cases it will be cheaper, because safer, to leave timbering | 20,000 population, will include water for public purposes and for 


in deep trenches, and where there is special danger the trench may | trade requirements. 


be filled with concrete. 
A foreman in charge of sewer works is expecied to be on the 


High pressure and constant service should be 
secured wherever practicable. 
Water at and below six degrees of hardness is “ soft water ;” above 


watch to see that men execate the work safely. The local surveyor | this range water is “ hard.” 


must see that timber sufficient in quantity and in quality is supplied 
to secure all open trenches, and the buildings on either side. 

Where ground is known to be specially dangerous all 
precautions must be taken to prevent accidents. 


| 
| 
| 


available | 
&' 


Hardness in water implies one grain of bi-carbonate or sulphate 
of lime in each gallon of water. 

Each degree of hardness destroys 2} 0z. of soap in each 100 

allons of water used for washing. Soft water is, therefore, com- 


It is of the utmost importance to impress upon local surveyors ; mercially, of more value than hard water, in proportion to the worth 
the necessity of care in setting out main sewerage works and house | of 5 oz. of soap to each 200 gallons for each degree of hardness. 


drains with accuracy, in choosing sound materials, and in properly 
superintending the works during their progress. House drains 
should be so arranged as to be capable of removing all water, soil, 
and fluid refuse from yards, roofs, and interiors of houses to the 
sewers, without any risk of gaseous contamination to such houses. 


Street sewers should be capable of conveying all sewage to some | 


common outlet, without retaining sediment in them. All sewers 
and drains should have arrangements for full ventilation at such 
points and in such manner as not to cause any nuisance. Charcoal 
(as proposed by Dr. John Stenhouse) may be used to filter and dis- 
infect sewage gases at all manholes and other ventilators. 

If the fluid sewage can be applied to land for agricultural uses, 
means should be provided for effecting this purpose. 

Water-closets should have a daylight window (not a “ borrowed 
light ”), and fixed means of ventilation, which can neither be seen 
nor be tampered with. Permanent openings, equal to a slit of 12in. 
in length and lin. wide should be provided. The cover or lid of the 
seat should be made to close and leave the valve handle free, so that 
the contents of the closet may be discharged with the lid closed 
down. At all times when a water-closet is notin use the lid or cover 
should be closed. 


Water Surriy 


Where a district is to be supplied with water, all other things 
being equal, the softest and purest water should be adopted. 





But soft water is also more wholesome, and effects saving in other 
operations—tea making, and in generating steam power. 
Local Government Act Office, Rosert Raw tyson. 
8, Richmond-terrace, Whitehall. 


SUGAR MACHINERY. 


On the Transmission of the Motive Power.—'T he proper arrangement 
of mechanical movements is an object which should be duly 
considered. The strains imposed on the stationary and moving 
parts are increased or decreased in proportion to their position or 
arrangement. The relative value of the lever to the fuicrum may 
be said to form the basis of all computations relating to mechanical 
action. Spur, bevel, and mitre gearing are virtually levers, the 
radii of which are simply in ey yF to the variation required 
in the speed. Thus, for example, a lever 3{ft. long, with a projection 
lft. from the fulcrum will be of the proportion as 3is tol. Then, 
if the greatest radius moves through an are 3ft. in leugth, the 
lesser radius will equal 1ft. in travel, time (but not speed) being 
alike. Gearing of all kinds bear a strict relation to each other, due 
to the proportion of the radii and the fixed points. Thus, for 
comparison, a spur wheel 3ft. in diameter gears into a pinion lft. 
in diameter. Now, as diameters of circles bear the same relation to 
each other as their circumferences, so, in like manner, do the radii 





A water supply may be gravitating ; or the water may be pumped | correspond or agree with each other; hence the law that wheels in 


by steam-power. ‘The relative economy of one ov the other form of 
works will depend on details of cost and quality of water. As a 
rule, gravitating works require the largest capital. The annual 
working expenses of a pumping scheme will frequently be greatest. 

1, Plans and sections of the proposed gathering ground of any 
storage reservoir, geologically coloured, should be produced on a 
scale not less than 6in. to the mile. 

2. The area of the gathering grounds proposed to be affected 
should be given in statute acres. 

3. Plan of storage reservoir and works immediately connected 
therewith must be at a scale not less than 4 chains to the inch. 

4. The fall of rain in the district, for not less than seven years, 
ought to be produced. , 

5. Trial shafts shall be sunk in the centre line of the site of the 
proposed embankment, at distances not greater than 100ft. apart. 
The results and details relative to the stratification obtained from 
such trial shafts shall also be produced. 

6. Plans of the proposed outlet and other works, in detail, at a 
scale of not less than 2U{t. to lin., must be prepared. Such details 
should exhibit the embankment in plan; and also cross sections at 
the deepest part of the proposedembankment. ‘The following detail 
drawings shali also show— 

a. Top bank width of embankment. 
. Inner and outer slope of bank. 
. Puddle-wall and puddle-trench. 
. Relative level of bye-wash below top bank level. 
. Outlet works, 
- . Bye-wash — bye-wash conduit. 

7. Tbe capacity of the reservoir, to the level o - 
be stated rapes fly ; roe Sete 

8. No puddle wall shall be less in width at the top water line, in 
any part of the embankment, than 8ft., and shall increase for each 
foot of vertical height not less than lin. in width on each side of 
such puddle wall, down to the ground line at the deepest part of the 
embankment. Similar proportions shall be preserved throughout 
the entire line of the puddle wall. The puddle trench shall be 
filled entirely with puddle, 

9. The inner slope to an embankment shall not be less than three 
horizontal to one vertical. The outer slope shall not be less than 
two and half horizontal to one vertical. Embankments should be 
formed in layers of earth not more than 12in. deep, spread evenly 
over the entire area of such embankment; neither railways nor 
tramways should be used on a waterworks embankment, but 
‘“‘dobbin-carts” or wheelbarrows. An embankment should be 
formed evenly and regularly, the puddle wall and the rest of the 
bank being brought up simultaneously. 

10. The finished top-bank width of any reservoir shall not be less 
than the following dimensions, namely ;— 

An embankment 25/t. deep not less than 6ft. wide. 

” 50 12 


Senso > 


” md 
» . 8 

Intermediate, or lesser, or greater depths of embankment may 
have proportionately arranged widths. 

11. The finished top-Lank level of any reservoir shall not be at 
less than the following elevations above the edge of the bye-wasb 
or top water line of a full reservoir, namely :— ‘ 

An embankment 25ft. deep. not less than 4ft, 

a 50 * bit. 
», 75 » Git. 

Intermediate, or lesser, or greater depths of embankment may have 
proportionately arranged relative top-bank and bye-wash levels. 

12. Each impounding reservoir shall have full and free bye-wash 
space not less than 3it. in length for every hundred acres of gather- 
ing ground ; such bye-wash, where practicable, to be formed in the 
solid ground. 

13. Cast-iron pipes, culverts of timber, or other material liable to 
decay, shall not be used for outlet-discharge, or for overflow works, 
if required to be buried under or within any reservoir embankment 
in = a and of cach Ghostaions, as to preclude repairs,and 
endanger the structure ecay. Valves an ic 
placed within the line of puddle oa. shes ered 

14. A reservoir embankment shall, at 
full height, and the 
aT 

- All reservoir works and apparatus, such as goiis, cul 
tunnels, conduits, bye-washes, cloughs, sluices, waive and See 
machinery connected with such cloughs, sluices, and valves, shall 
be maintained sound and in good working order, F 

Reservoirs for service distribution should be covered. 

A... should not be exposed in open reservoirs and tanks after 

Cast-iron pipes, properly varnished, should be used for street mains. 
It is not advisable to use mains less in internal diameter than 3in. 

Lead should not be used either in service pipes or in house 
cisterns. Wrought-iron tubes, with screw joints, may be used for 
house service. All house taps should have screw joints, and be of the 


c all times, be preserved at its 
relative level of the top-bank and bye-wash be 


description known as “ screw-down,” so as to admit of easy repairs, 


| 





| 


| 





action are but levers in principle. lt was stated in a previous 
article that hand, cattle, wind, water, and steam, were all available 
as prime movers. It will, therefore, not be out of place to allude 
to the means, or rather arrangement, adopted to transmit the power 
emanating from each source. With hand and cattle power, bevel 
gearing arranged in sets is generally adopted. Thus the main or 
first vertical shaft has a bevel pinion on it, acting with a 
wheel keyed on a shaft, coupled either direct to the mill or with 
a spur pinion gearing with a wheel suitably arranged. For wind 
power the bevel gearing is reversed, i.e., the pinion is vertical, 
working a wheel either directly connected to the mill, or with spur or 
bevel gearing arranged to correspond with the position of the mill. 
Water wheels are applied as prime movers only when the available 
element is conveniently located. The transmission of the power is 
chiefly by spur gearing, two or more Sets being often used; in cases 
where the power is ample direct action is sometimes adopted, 
but these may be deemed exceptional cases generally bearing 
reference to mills of ordinary, or rather small sizes. Bevel gearing is 
introduced in some instances, but not universally adopted. ‘The 
last prime mover, the steam engine, may be fairly termed the 
reigning power in relation to those already mentioned. The 
arrangement of the gearing for the transmission of the power from 
the engine to the mill is generally subservient to the class of the 
former. Vertical engines are of two kinds; the first with the cylinder 
under the crank shaft, and the second with the cylinder and shaft 
reversed ; that of the first kind being mostly adopted. The arrange- 


ment of the gearing with the ordinary vertical engines, is often as | 


follows: the engine is secured on a bed plate and connected to an 
A frame, the crank shaft being supported on the top; a corre- 
sponding frame receiving the outer end of the shaft. The fly-wheel 
is secured within these frames, the first pinion is on the outer end 
of the crank shaft; this pinion gears into a spur wheel whose shaft 
is supported at one end in the engine framing and the other end in 
a smaller separate frame or standard ; on this last-mentioned shaft a 
pinion is keyed inside the bearings ; this pinion gears intoa spur wheel, 
whose centre is at or near the ground line; a third pinion works 
into the third and last spur wheel, which is connected to the top 
roll shaft. By this description it will be readily seen that the 
engine andjfirst-motion gearing are outside the frames ; the second 
motion is within the bearings, while the third is in the same position 
as the first. The introduction of three motions, or sets of gearing, 
reduces the power required as a prime mover; but the speed of the 
same is, of course, increased in relation to those arrangements with 
two sets of gearing only. The many arrangements of double sets 
of gearing are merely due to the position of the engine ; in some 
instances the fly-wheel is beyond the framing, and the cylinder 
between it and the first-motion pinion. Thesecond-motion shaft is 
supported on or by two separate standards situated between the 
mill and the engine. Such an arrangement is, perhaps, as simple 
asany, but preference is not here intimated, merely description of 
what the writer is conversant with. Spur wheels, with the teeth 
inside the rim, are sometimes introduced, thus decreasing the 
distance between the centres of the shafting in relation to diameters. 
When beam engines are adopted it is obvious that the shafts are 
nearer the base line than those for vertical engines. Some makers 
prefer single scts of gearing with beam and other engines, the crank 
shaft being arranged in position due to the proportion of the pinion 
to the wheel, or vice versd, the fly-wheel being either outside the 
framing of the engine from the mill, or between the crank and spur 
pinion, or nearest the mill. Should two sets of gearing be adopted 
the distance from the mill to the engine will, of course, be increased 
in relation to the position of the spur wheels and pinions, In most 
cases with double sets of gearing the mill is in a line with the crank 
shaft. Locality, difference of opinion, &c., all tend to decide 
proportion and design. Oscillating engines are not often employed 
for driving sugar mills. ‘There is no particular cause for their not 
being more generally adopted where convenience for repair is 
available. The packing of the trunnion stufling-boxes, perhaps, is 
the cause of this want of popularity. The arrangement of the 
gearing when oscillating engines are used is much the same in 
principle as that for vertical engines, i¢., when the cylinder is 
below the crank shaft. In some instances the cylinder is between 
the gearing and the mill, the fly-wheel being on one side of the 
framing and the cylinder the other. ‘This in principle is the 
same as the first arrangement herein described. When two 
sets of gearing are used the first set is between the side frames, 
supporting the crank shaft; the second set is beyond the 
engine, or nearer the mill. ‘I'he last spur wheel shaft is supported 
on two separate standards, The bottom framing or bed-plate 
in many of the arrangements of engines and gearing now 
described, is connec to or forms part of that for the 
sugar mill, The strains, therefore, may be said to be equally 
sustained throughout. Horizontal engines are the favourite type 
with many engineers, and, indeed, are gaining in popularity 
daily. The positions of the first and last-motion shaft of the 
gearing with horizontal engines are the same in principle as those 
for beam or inverted classes; due, of course, to the crank shaft being 





near the base line. The position of the engine is not a fixed locality 
in relation to that of the mill. In some cases the engine framing is 
secured at the side of that for the gearing; such an arrangement 
entails a connection on one side only. In some examples the fly- 
wheel hangs over or beyond the bearing, while in other examples 
the standard or plummer block is outside, or, rather, at the ex-. 
tremity of the shafts. Having thus far investigated a few of the 
many arrangements of gearing, it may be well to allude to the ching, 
or cane juice pump, and mode of working the same: The form of 
pump generally adopted is either the well-known trunk or the solid 
plunger, thus forcing instead of drawing the liquid from the one tank 
to the other. The position of the pump is often withiu the overflow 
tank; in some instances an outside connection is preferred, but in 
principle of action both are alike. The valves and their casing or 
box are now universally made of gun metal, to prevent corrosion of 
the working portions. The motion required for the plunger is gene- 
rally obtained from a lever or disc crank, secured on the -y~ | 
projection of the top roll shaft opposite the gearing side or en 
of the mill. Now, by this connection a slow motion onl 
can be attained. In order to obviate the increased area of bo! 
plunger, valves, box and piping, a quicker motion must be produced ; 
therefore, in many late designs, the plunger is worked from or by 
the first-motion shaft. The means of coupling the spur wheel 
shafts to that for the top rolls are usually the ordinar ego 
and recessed discs, the latter often cast with the top ull ueien. an 
the former shifted in and out of gear by loosening the gib-head key. 
Such a practice is the primitive mode; but, doubtless, it has the 
advantage of simplicity combined with great strength. Clutch 
levers have been introduced in many cases, and perhaps with a 
certain amount of gain in the time fordisconnection. The engraving 
illustrates the framing of an engine (already described in a previous 
number), and the gearing and framing suitable for a sugar mill, 
which latter will be consecutively alluded to at a future period, 
The framing of the gearing will be seen to be in halves, connec 

on or to each side of the engine, and centrally connected opposite, 
thus rendering construction, erection, and transit, of easy accomplish- 
ment. The position of the engine and gearing admits that all the 
bearings can be at the extremity of the shafting, which produces the 
least amount of friction on the brasses. The strains produced by 
the thrusts of the pinions and wheels are distributed within the 
bearings. The framing, by surrounding the gearing, imparts great 
rigidity, so that the holding-down bolts, passing through the founda- 
tion, receive an equal strain, partially due to their localities. It will 
be noticed that the ching tank is at the side of and under the first- 
motion shaft, the crank on the shaft, giving motion to the plunger 
of the pump, which is situated directly under the shaft alluded to. 
A quicker motion is therefore attained than by connecting direct to 
the top or bottom roll shafts. The pump and valves are arranged 
with a view to accessibility and simplicity, combining a good 
action. The stop or drain cock, seen under tho valve box, 
is for the purpose of draining the tank during the operation 
of cleansing, &c. The strainer in the tank is of the usual 
kind, removable by lifting keys temporarily inserted for that purpose 
when required. The arrangement for disconnecting the spur wheel 
shaft from that of the mill is powerful and certain in action, while 
at the same time simplicity is retained. It can be readily understood 
that, on inserting a bar in the apertures in the outer disc, motion 
can be given to the pinion at the opposite end of the shaft, 
the pitch of the pinion agreeing with that of the grooves on the 
coupling; thus a corresponding motion is produced, or, as the 
circumference of the pinion is to the lateral movement required, the 
keys on the end of the wheel shaft are duplicates of those on that 
of the roll, The standards for supporting the last-motion shaft are 
in two portions, in order to attain a more perfect adjustment ; and 
also, in the case of fracture, economy is doubtless maintained. 
Machinery when designed for the colonies has to be arranged with 
care as to transit and erection. Hence the spur wheels, in the 
illustration, are in halves, the wrought iron bands being shrunk on 
after reaching their destination. The framing, by its suitable lengths, 
can be readily stowed with the shafting and long bolts. It may as 
well be added that, for some localities, heavy machinery must be 
in many portions, es the means of locomotion, or rather carriage, 
is by animal power only, and indeed, in some instances, that is ex- 
pensive enough to prevent the planter from purchasing the most 
modern machinery. N. P. B. 





Briackretars Baiwar.—The first stone of the new bridge at Black- 
friars was laid with all ceremony on the afternoon of yesterday. 
Mr. Cubitt and many members of the profession were present. 

Leeps Managers’ Association. —The managers, foremen, and 
draughtsmen, connected with the engineering trades of Leeds and 
its district, have formed an association, the rules of which lie before 
us. The objects had in view are very similar to those of the 
London Association of Foremen Engineers. The regulations 
eppear to have been carefully drawn up, and in more than one 
instance display a considerable knowledge of the best means of 
dealiag with the inherent difficulties which usually beset a new 
society. An inaugural meeting was held on the 29th of June, and an 
address delivered by the president, Mr. Thos. Harrison, of the 
Steam Plough Works, in which he drew attention to the objects for 
which the society had been formed, congratulating the members 
upon the number of names already upon the books, and particularly 
requested their attention to the real value that might result from 
such an association if all worked together in harmony and good 
will. It was specially noted that the society was totally distinct 
from any trades union. 

Sream to Amexica.—We have great satisfaction in announcing 
that arrangements which have long been in progress are now finally 
completed for the formation of a powerful company having for its 
object the maintenance of a direct and rapid steam communication 
between Southampton and the United States of America, by an inde- 
pendent line of magnificent steamships under the British flag. It 
has hitherto been a reproach that the service between this port and 
the United States has chiefly been conducted by foreign steamers. 
Nearly twenty years ago, when the American Government deter- 
mined upon the establishment of mail lines of steamers to Europe, a 
spontaneous tribute to the commanding situation and capabilities of 
Southampton was paid by fixing upon it as the head-quarters of the 
proposed lines between Bremen and Havre. All other European 
lines have adopted Southampton as a calling port, and thus an im- 
mense traflic, growing in its proportions, and apparently unlimited 
in extent, has been carried on by German and American steamers. 
These companies have never been able to give to Southampton the 
facilities which are necessary, simply because their interests are 
entirely centred in the localities of their ownership. A first-class 
line of steamships between Southampton and America under the 
British flag is now admittedly a necessity, not only in the interests of 
the port itself, but of the country at large. It is with peculiar plea- 
sure, therefore, that we are able to give the gratifying information 
to our readers that the Imperial Transatlantic Steam Company (the 
association to which we allude) has been definitively constituted by 
a combination of the leading interests connected with Southampton, 
and several capitalists and gentlemen anxious to take part in a pro- 
ject which, it is felt, will be not only a great financial success, but 
must be of incalculable benefit to the future of Southampton. It is 
proposed to maintain a rapid and regular communication between 
Southampton and New York, by means of a fleet of steamships of 
from 3,500 to 4,000 tons burthen, and to provide smaller ships for the 
correspondence with the northern Continental ports. ‘The large 
ocean steamers having their base of operations at this port will sail 
from and discharge in the Southampton docks, one of the main fea- 
tures of the plan being to bring home return cargoes of American 
produce for the supply, of the London and other markets—a trade 
which has hitherto been impossible, owing to the foreign steamers not 
stopping at Southampton on the voyages to Europe, but making 
their discharging ports respectively Hamburg, Bremen, Havre, &c. 
Instead of Soutiampton being, as heretofore, a mere port of transit 
in the New York trade, a Jarge and increasing import and export 
trade will be initiated which will be susceptible of immense develop- 
ment.—Hampshire Independ: 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Speciat Eprrion of Tae Eneineer is published for 
Foreign Crrcutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts. 
We must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

H. H. (Reading).— Write to the Secretary, Southampton. 

A. B. X.—We think not. The jet has already been applied to cupolas. 

H. 8. C.— We regret that it is out of our power to comply with your request. 
At best we could only express an opinion, which might or might not be 
satisfactory. 

W. N. 8S. P.—You have misquoted the passage. There is not a word said 
about *‘ crossing the Atlantic.” For the rest we cannot do better than refer 
you to Messrs. Rowan and Son, who, we feel certain, will give you every 
reasonable proof which you can possibly require. 

AN AMATEUR.—You cannot get 15 miles an hour with a boat 40ft. long only 
Use a screw 5ft. diameter, and about 12ft. pitch ; the indicated horse- 
power should be at least three times the number of tons burthen. A vertical 
water-tube boiler, such as that used in steam fire engines, modified, should 
answer your purpose. 

T. E. M. (Liverpool).—You will gain nothing by the arrangement you pro- 
pose. The power of your engine will only be that due to the volume of 
steam condensed, because precisely the same power will be expended in forc- 
ing back a proportion of the steam into the boiler again as it gate out in 
Slowing from it, and its action may be altogether eliminated from any cal- 
culation intended to determine the efficiency of the machine. 

C. T.—Possibly the clearance of the pistons is very small, and the tallow is 

supplied in sufficient quantity to act the part of water primed over into the 
cylinders. We cannot otherwise account for the thump, <As to the creaking, 
without seeing the pistons it would be impossible to assign a cause other 
than that the packing rings do not fit tightly endwise, and are thrown into 
vibration by friction. 
. D.—The position of the centre of suspension does not materially affect the 
question. You have only to deal with the distance between the centre of the 
vall and that of the pin, and jor any required speed this distance may be 
determined as follows:—Draw a vertical line to represent the central 
spindle, and two others, at the given angle, to represent the arms. From 
the centre of suspension on the vertical line mark off a distonce in inches, 
Sound by dividing 35200 by the square of the number of revolutions per 
minute you wish the governor to make. A line drawn through this at right 
angles to the vertical will cut the other two, at points which mark the position 
of the centye of the balls. The distance from this point to that of suspension 
is, of course, the proper length for the arm. 





BARK MILLS. 
(To the Editor of The Engineer). 
Srr,—Can you, or any of your numerous readers, inform me of the 
maker of machinery for grinding bark for tanning purposes, and the price 
of a mill suitable for a 6 or 8-horse power engine ? 


July 17th, 1865, INQUIRER. 





TESTING CABLES. 
(To the Editor of The Engineer.) 

Sik,—In a letter of your last number, headed ‘* Testing chain cables,” 
and signed “ Z.,” it is stated that the “cylinders and levers of Messrs. 
Brown, Lenox, and Co.'s testing machine were made by Cottam and 
Hailam.” This is an error, as we supplied those parts of the machine 
necessary to make it a full-power lever-testing machine, such as we wake 
for her Majesty’s dockyards. We trust you will kindly make this correction. 


: Roginson and Corram, 
Battersea Bridge, London, S.W., (Late Bramah and Robinson.) 
July 17th, 1865. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single ~ trccamas Srom the country ivust be accompanied by stamps in 
payment, 

Tuk ENGINEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
4 Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GkORGE LEOPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of Tug ENGINEER, 
103, Strand, London, W.C. 
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MATHEMATICIANS AND ORDNANCE, 


Tr is probable that heavy guns have received more atten- 
tion at the hands of the mathematician than any other 
mechanical devices; yet mathematics have not aided us 
very greatly as a nation in our endeavours to produceja 
trustworthy weapon. Mathematicians have learned from 
the practical man in this matter—they have taught him 
next to nothing; indeed, the precision with which new 
propositions in gunnery are laid down almost in as rapid 
sequence as novel experiments take place savours of the 
amusing. Thus, the reason why the hoop system was 
right theoretically, was hardly known until its correctness 
had been proved by practical demonstration. Again, rifle 
grooves were used for years before any one could assign a 
good reason for the fact that rifled guns shot straighter 
than smooth bores. The fact is that the mathematician 
must have above all men some very definite stand points 
on which to base his deductions—the simpler the better, so 
long as they are present and precise. Euclid would have 
been nowhere without his axioms; and to this day certain 
of his finest propositions want the element of certainty, 
because the foundation on which they rest—the axiom ra 
that two parallel lines if indefinitely prolonged would 
never meet—does not admit of proof on the one » and 
is not self-evident, in the strictest sense, on the other. But 
in matters relating to great guns the mathematician has, in 
point of fact, no defined stand points. He can scarcely find 
& spot on which to lay the sole of his foot. From beginning 
to end the entire question—for we may and must speak of 
it as a concrete whole—presents a maze of difficulty. 
Most of our readers have heard, no doubt, of the “ pauro- 
toptic lock ”—the Greek is not ours—a machine ingeniously 
contrived so that the bolt cannot be shot back unless the 
arrangement of the pieces forming the key is precisely 
similar to that employed when the safe was locked. After 
the locking the key is removed, a small screw taken out, 
the order of the “bits” changed, the screw replaced, and 
the key left in the lock. No one but the locker knows 











aught of the original arrangement, and a certain number of | 


chances exist that no one else can find out by chance what 
that arrangement was. The number of chances against 
the discovery depend, of course, on the number of permu- 
tations of which the key is susceptible, which again is 
determined by the number of the bits. A very little 
arithmetic suffices to show that the number of these per- 
mutations may be startlingly great. Thus a key with 
seven bits only may have its form changed more than 
5,000 times. Keys have been made with over a score 
of bits. The changes of which these are susceptible 
could not be gone through in a century at the rate of ten 
a minute. Now, a remarkable analogy exists between 
these keys and gunnery problems. Bach question re- 
presents a “bit.” ‘Take a given half-dozen of these 
questions, and lay them before a mathematician, the 
chances are that he will present the world with an 
apparently satisfactory solution in a very short space 
of time. Construct a gun according to this solu- 
tion and ‘it should in the natural order of things, 
possess a certain amount of perfection. In practice, how- 
ever, the chances are all that no such result would follow; 
the thing has been tried time and again. When the theory 
is put to the test it is always found that something has 
been forgotten—a point, a “ bit,” has been left out—it must 
be added, and yet with the addition the whole permutation is 
changed, the original solution falls to the ground, and the 
problem remains a Gordian knot, differing from that cut 
by Alexander in that it is of iron—not of hemp. Some 
time since we met with a very able inquiry, conducted by 
a professor holding a deservedly high position as a mathe- 
matician, into the nature of the strains to which guns of a 
certain construction now upon trialare exposed. His deduc- 
tions are admirable, his laws simple ; yet the entire disqui- 
sition is practically worthless. Artillerists know that a 
speedy source of destruction is to be found in the unequal 
expansion due to heat. This fact had never struck 
home to the man of mathematics, consequently he had 
never introduced the question into his formula; and therefore, 
although his guns might possibly stand the ordeal of slow 
firing, they would in all probability fail if fired rapidly ; 
if they did not, the fact would certainly not be due to the 
skill or prescience of the designer. Notwithstanding all 
this we have no desire to deprecate the interference of the 
mathematician. According to his lights he endeavours to 
aid the artillerist,and not altogether in vain. But the fact 
is, that at the present moment these lights are so indistinct 
and glimmering — everything connected with guns is 
shrouded by so thick a veil—that neither the man of pure 
science, nor his practical brothers of the forge and the 
ship’s deck, can do more than grope after the desired 
object. This darkness does not result altogether from 
ignorance of the laws involved, but from their multiplicity, 
and the indefinite character of the relations they bear to 
cach other. It is complication rather than indistinctness 
that stands in the way of progress; and, unfortunately, 
every accession to ourknowledgeappears to add to our difficul- 
ties rather than reduce them. Ordinary methods of reason- 
ing, too, are at fault. Analogy enters largely into human 
methods ofratiocination ; it may constitute the weakest of all 
arguments in a battle of words, but when we deal practi- 
cally with things it is potent enough: yet in all that con- 
cerns the strength of guns it fails us in our utmost need. 
Not only does each system of artillery, but even each 
separate gun, stand out in an intense individuality. 
Obtain what results we may from one gun, we cannot pre- 
dicate with certainty that another gun of precisely the 
same form and construction will give just the same results. 
Reasons for a difference must of course exist; but these 
reasons are usually subtle to a degree, while they are 
numberless as the sand by the sea shore. Labour as he 
may, the mathematician can never, we fear, lay down any 
code of laws which can serve a very valuable purpose. 
After the intense labour of more than ten years—after the 
expenditure of money almost without limit—we find our- 
selves beaten back to the barren fact that, as far as re- 
gards strength, systems of construction, the most complex 
and expensive, hardly in asingle instance give better results 
than those which are most simple. We find Armstrong guns 
at oneendof the scale rendered useless after a few discharges; 
Parrott guns at the other holding out for hundreds of 
rounds with the same charges and heavier projectiles. It 
does not follow that Parrott’s system is better than Arm- 
strong’s. The same elements of uncertainty exist in both. 
The teachings of the past render it clear that little worth 
havingat the price isreally to be gained fromcomplexity,and 
that as far as regards the influence of material wrought 
iron is better than cast iron, principally because wrought 
iron guns do not fly to pieces when they burst and cast 
iron guns do. A mathematician is not needed to tell us 
this much, and it is more than doubtful if the most profound 
investigations have given us even one fact of equal value. 
Certain of our readers may set us down as holders of 
heterodox opinions, as advocates of a retrograde policy, 
as depreciators of pure science. A little reflection will, we 
think, suffice to show that we have advanced nothing which 
is contrary to fact or to sound science. The mathematician 
has done much for the artillerist, but not in the way under 
consideration. As to the flight of projectiles, the laws 
which regulate their motion, and the best methods of using 
guns with effect we owe much to him, but here his favours 
nearly cease. The mathematician has not enabled us to 
make astrong gun. By dint of careful inquiry and arduous 
research he refines conclusions already proved to demon- 
stration by actual experiment. Probably no mathematical 
proposition has attracted more attention of late years than 
that no gun, however thick, can resist a greater strain per 
square inch of chase than that which would suffice to tear 
asunder a bar of the sime material lin. square. The pro- 
position is interesting, its proof elegant—its results abso- 
lutely nothing. Ina rough kind of way it was already 
very well known that it served no good purpose to increase 
the thickness of a homogeneous gun beyond acertain point, 
and the proposition, even in its most complete form, loses 
its practical value in the fact that the application of rings 
under tension may render a gun much stronger than 
Treadwell’s law would appear to denote, Ordnance sets 





formula at defiance. We confess to a feeling of pleasure 
when we hear a scientific reason assigned for a fact appa- 
rently mysterious heretofore, but scientific reasons have 
failed to modify facts in gunnery, and notwithstanding all 
that has been written on this subject, we are apparently as 
far from having the gun we want as ever. We do not 
therefore tax the man of pure science with incompetency ; 
20 long as his data are correct so long are his conclusions 
consistent with truth. The weakness of formula for 
the strength of guns, lies in the fact that the molecular con- 
dition of no two guns is alike, and that the specific strength 
of the material of which each is composed may, and almost 
invariably does, differ from that of its fellows. Nor is this 
the only difficulty with which the mathematician has to 
contend in his exertions to aid the progress of gun makers. 
Man has attained to a certain clumsy kind of omnipotence 
when dealing with materials of construction ; but there are 
many things which he has not yet learned to do—may 
never learn to do; and thus it is that the instructions of 
the mathematician, however sound, seldom admit of 
being carried out in their entirety in practice. It is easy 
to determine the exact tension with which a reinforce 
forged from an iron of a given quality should be forced on 
toa central tube. It is impossible to secure that precise 
tension, and it is next to certain that the material will not 
possess the precise qualities in the presence of which alone 
would the stated tension be correct. In spite of the 
formula the smith is thrown on his own resources; the sti- 
pulated conditions cannot be exactly secured ; the formula 
will not exactly apply, and if mathematics are not exact 
they are nothing. After all guns are made by rule of 
thumb. The thumb may be neatly divided and carefully 
got up, nevertheless it is a thumb, and a thumb it must 
remain until our control over the metals is absolute, and our 
knowledge of the strains to which they are exposed when 
in the shape of guns precise; and this is just the power 
which the mathematician cannot place in our hands, and the 
knowledge which he cannot impart. His sphere of use- 
fulness, even in dealing with ordnance questions, is far 
from being contracted, but the strength of guns seldom 
comes within it. ‘The fact that it has done so occasionally 
is very barren of results—a matter to be deplored, perhaps, 
certainly not a subject for wonder. 


LOCOMOTIVE WATER SUPPLY. 


Mr. RamsportoM’s water troughs and _ self-filling 
tenders have now been in successful working on the 
London and North-Western Railway for nearly five years. 
A pair of the troughs was first put down at some place, 
with an unpronounceable Welsh name, near Conway. 
After these other troughs were laid half way between 
Liverpool and Manchester, and also near Wolverton. 
From the last-named troughs many of the tenders of the 
trains which run from London to Rugby without any 
intermediate stop, now pick up their water at the rate of 
1,100 gallons in twenty seconds. It may not be known to 
all of our readers that the “old line” of the London and 
North-Western Railway is supplied with water mainly 
from the Grand Junction Canal, Those who have observed 
the latter conduit of chalk and water, and its cloacal, the 
Regent’s Canal, will have reflected that the locomotives 
which regularly drink such stuff must have strong consti- 
tutions indeed. So foul has the water at last become at 
the Camden Town station that Mr. Ramsbottom is making 
arrangements to altogether dispense with the supply there. 
These arrangements consist in the laying down of three 
troughs in the triple line of way, at Bushey, fourteen miles 
from town. From these troughs in-coming trains are to take 
sufficient water to last them out again to Bushey, where 
they will pick up a further supply, to carry them still 
further down the line. The use of the troughs has shown, 
and, we may say, indisputably confirmed, four most impor- 
tant facts. First, there has been no difficulty, even in 
North Wales, from ice. Second, the “scoop,” being near 
the head of the train, takes up clean water, before the 
dust raised by the train has reached that part of the trough 
where the ‘* scoop” is taking its supply. The dust after- 
wards deposited in the trough has ample time to subside 
before the passage of the next train, leaving clean water as 
before. Third, the “scoop” acts from the instant of its 
immersion to that of its emersion, delivering, for the whole 
time, into the tender. Fourth, there is no difficulty in 
always maintaining the requisite supply of water to the 
trough. We repeat that these four most important facts 
have been proved by nearly five years of continuous expe- 
rience in the working of perhaps the principal line of rail- 
way inthe world. So much, then, having been established, 
it is not singular that more than one engineer should have 
considered whether a nearly or quite continuous supply of 
water might not be extended over the whole line. Most 
main line engines now drag after them a heavy tender. 
The duty of the tender is to carry coal (or coke) and water. 
A single ton of coal will last a very heavy goods engine 
40 miles, and an ordinary express engine nearly 100 miles. 
But as for water, from 6 tons to 8 or 9 tons are 
necessary for the same distances, and the tender which is 
to carry these united loads, and which must receive also all 
the shocks between the engine and train, must necessarily 
be heavy, and its weight, therefore, must form a considerable 
proportion of the whole load to be drawn. And it is, 
therefore, chargeable with a considerable proportion of the 
whole cost of movement. Now a ton of coal could easily 
be carried without constructing and working a tender, and 
thus, if the supply of water could be picked up on the 
way, the tender might be got rid of altogether. And,a 
heavy tender being suppressed, from 15 tons to 20 tons 
of working stock and paying load might be substituted in 
its place. 

Tt would appear to be impracticable to maintain an 
absolutely continuous supply of water over every foot of 
the length of an undulating line of railway. Nor, in any 
case, are there known means of feeding locomotive boilers 
directly from any supply of water between the rails. A 
small supply of water,apart from any margin permissable in 
the gauge glass of the boiler, would appear, therefore, to be 
requisite upon or beneath the foot plate. If water could be 
picked up at frequent intervals, 40 gallons, or but little more 
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than 3} cwt., wouid last the heaviest goods engine a mile, and 
an express engine at least twice the distance. To pick up 
40 gallons of water would require a scoop of the size of 
Mr. Ramsbottom’s, and dipping 2in. for a distance of 46}ft. 
only. To scoop up this water at every mile, however, ona 
train running at 40 or 50 miles an hour, would require 
almost constant attention on the part of the driver and 
fireman ; and should they, in the night, or in a tunnel two 
or three miles long, miscalculate their time by as much asa 
single second—for, with a train at even 35 miles an hour, 
a distance of 463ft. is passed over in less than a second— 
they would miss the desired supply altogether. 

It will be recollected that, with Mr. Ramsbottom’s 
troughs, the line falls 1 in 100 for a distance of 16 yards in 
entering them, and rises at an equal inclination and for an 
equal distance in leaving them. No damage to the rolling 
stock or to the way has been traced to these sudden transi- 
tions; and it will be seen, therefore, that short level 
troughs might easily be placed upon even considerable in- 
clines in any line of railway, the line being level for the 
length of the trough, and so far inclined at one extremity 
as to again reach the general gradient. 

It would be practicable, therefore, although inconvenient, 
from the almost constant attention required to pick up 
water from successive troughs at every mile, or two, or 
three miles, as the case might be. Could some means be 
devised whereby the tender might, without any attention 
from the driver or fireman, pick up water whenever the 
trough was laid down, a new direction would be opened for 
locomotive improvement, Without speculating upon what 
these means might be, it is sufficient to say that it is quite 
within the reasonable probabilities of invention that they 
may be devised, whenever it is thought requisite to provide 
them. Most clever engineers will see ways of their own 
whereby the object in question might be attained. So far 
as water supply is concerned, we doubt if there be any real 
difficulty. ‘The highest railway summits, not only in this 
kingdom, but abroad, have generally the most abundant 
supply of water; and the whole line of a railway, with 
frequent or nearly continuous reservoirs of water, would, 
of course, be supplied from its highest point or points. 
Indeed, so far as their topographical features are concerned, 
railways have much in common with canals; and, of 
course, a summit level and a summit reservoir are found 
upon nearly all canals, and there are some 2,500 miles of 
canals in the kingdom, occupying, perhaps, the most im- 
portant routes of communication. 

As now laid down, Mr. Kamsbottom’s troughs cost 15s. 
per yard, or £2,640 per mile of double line. If they ex- 
tended over even one-fourth the length of a double line 
they would be smaller and lighter than now, and their 
average cost per mile of the entire railway would not 
exceed £500, Even if they extended over the whole line, 
a saving of £264 per mile per annum would repay 10 per 
cent. upon their cost. In other words, where each mile of 
line of a heavily worked railway has one hundred trains 
daily over it, in both directions, a saving of about 2d. per 
train mile by the suppression of the tender—and we will 
not say that this saving might not be greater—would repay 
the 10 per cent. in question upon the maximum cost of the 
troughs. 

If, however, the supply of water could be made con- 
tinuous, or nearly so, one great objection to condensing 
apparatus for locomotives would be overcome. For fixed 
engines condensers have been generally preferred and 
adopted from considerations of economy, and even for fixed 
engines, working steam of high pressure, condensers are 
now justly considered requisite where great economy of fuel 
is an object. It is probable that a considerable saving of 
fuel could be effected, for a given amount of work, by 
adding condensers to locomotive engines, supposing, of 
course, that a sufficient supply of condensing water could 
be obtained. The water trough, nearly or quite continuous, 
obviously furnishes the required means. And the supply 
of condensing water would not require to be large, inas- 
much as the whole of the steam would not require to be 
condensed, Indeed, if it were, there would be no steam 
for the blast pipe. It has long been a favourite project, 
with certain engineers, to blow all the steam, above atmo- 
spheric pressure, up the chimney, and to condense the rest. 
The requisite valve gear does not present, by any means, 
insurmountable difficulties ; but such an arrangement has 
not been really required either for fixed or marine engines, 
and it has hardly been seriously proposed, until lately, 
for locomotive engines. Locomotives, indeed, are almost 
the only steam engines which could benefit by such an 
arrangement. They need all their waste steam, above that of 
atmospheric pressure, for blast, and if they could condense 
the rest, under proper conditions, a considerable saving of 
fuel for a given power, if no other advantage, would result. 
Heretofore an increase in the weight of locomotives has 
always been reckoned necessary for an increase of power. 
But locomotive power is soluble into steam tractive force 
and adhesion, and by what may, perhaps, be called an 
accident of nature, the adhesion has been generally suffi- 
cient for the steam traction. If, of course, the great 
constituent of locomotive power—adhesion—fail from want 
of adhesion weight, it is necessary to supply more. A 
very few years ago most passenger engines had single 
driving wheels. Now they have, in many cases, coupled 
wheels, and coupling is becoming more and more common. 
Whether locomotives will bear “ Banting,” so far as to 
have sufficient adhesion when, with their present steam 
tractive force a portion of their weight is suppressed, or, 
which is really the same thing, when, with their present 
weight, an additional steam tractive force is secured, we 
shall not now discuss. It is enough to say that, with an 
increase of tractive force gained by condensing, and with 
a given weight of engine, there will be at least asaving of 
fuel, even if pig iron have to be piled upon the foot plate to 
make the driving wheels bite the rails. The Metropolitan 
—- was opened with a condensing locomotive, and it 
attained a very fair vacuum, but, awkwardly, the supply of 


water for condensing had to be carried with the engine, 
and it was too much for the power of the locomotive (regard- 
ing. economy) to draw it. But without taking the Metro- 
politan engine in evidence, as a precedent, we may say that 





| all, determines bulk just as it is disposed. 





the problem of condensing locomotives is an interestin 

one, promising certain advantages in its solution, an 

already simplified by the known success of various details 
of construction and working, necessarily involved in its 
development. Whether the counteracting disadvantages 
would or wouid not suffice to neutralise all that may be 
gained from the vacuum, nothing but actual experiment 
can determine definitively. 


SMALL BOILERS. 


A PARAMOUNT, ever-pressing defect in the steam engine 
is its size. Giants work better than dwarfs; but of what 
use is the giant, unless one has got space in which to bestow 
him. If steam machinery of any given power could only 
be squeezed into half the space which it now occupies, the 
value of its services would be increased cent, per cent. 
The statement holds true of all kinds and varieties of 
thermo-dynamic engines. Ericsson came to grief because 
he required monstrous cylinders to carry out his principle. 
At this moment the caloric engine might do good service 
could it be compressed within reasonable limits. No steam 
engine has yet been made which would not be improved 
by being made smaller, provided its permanence and effi- 
ciency were not thereby impaired. Mere size is absolutely 
useless; it is an evil for which men pay exorbitant prices 
perforce. There is no infallible rule for the dimensions of 
an engine of a given power. By a species of tacit consent 
it is admitted that an engine, capable of developing a duty 
of so many horses, must be of such and such a size ; but it 
does not tollow that the engine might not be equally good 
even though it were a little smaller. There is a limit, of 
course, and the limit is now and then soon reached; still 
it is certain that as a rule, our engines are made much 
larger and heavier than they need be. If the engine alone 
constituted the entire apparatus necessary to transform 
heat into useful work, the evil would have cured itself long 
since. Unfortunately, however, a boiler is needed as well 
as the engine; and as the boileris usually more bulky than 
the engine it is intended to drive, and more difficult to 
provide with a location, the engine is overlooked, and men 
have thought more about providing for the steam generator 
than for thesteam user. Engines, too, are after all tolerably 
accommodating. Here in London, for example, we find them 
stowed away in garrets, buried in cellars, stuffed into cup- 
boards and closets and out-of-the-way dens with remarkable 
facility. We speak, of course, of the small machines—en- 
gines under 20-horse power—which abound in all manu- 
facturing towns. But the boiler cannot be thus dealt with ; 
it constitutes the dead weight—the millstone round the 
neck of the small manufacturer. The first question asked 
is, “ Where am I to put my boiler?” The engine will go 
anywhere. It is not best that it should go ‘“‘ anywhere,” of 
course, but it is very convenient. We know of one 
instance in which a 10-horse engine is at work on the 
second floor above the street, at one end of a large factory, 
while the boiler is placed rather below ground level, nearly 
at the other end. The steam pipe is over 150ft. long. 
‘* Bad management,” our readers may say ; we assure them 
it is not; it isa result of unavoidable circumstances. In 
crowded cities insurance against fire, safety from the results 
of a possible explosion, the conveyance of fuel, and many 
other points, have to be thought of with which the dweller 
in the country has little or nothing todo. Has not a boiler 
been introduced years since known specially as the “ London 
Boiler ?”—a boiler very much resembling one-half of a 
Cornish boiler fired underneath, and possessing all the 
faults and none of the virtues of its prototype—on purpose 
to meet the difficulty. Turn where we will, indeed, in 
cities we find space at a premium, and boilers of the most 
abnormal designs taxed to twice their legitimate powers, 
habitually employed by those who know not which way to 
turn in order to obtain more power. If this be the case on 
land matters are even worse at sea. A ship’s boilers absorb 
the greater part of the most valuable space on board. 
Portable engines of all kinds, and possibly locomotives, 
would gain by a reduction in the dimensions of the gene- 
rators from which they derive their power. No man has 
yet ventured to say how small a boiler can be made to 
suffice for the performance of a given duty, and it is worth 
while to question the wisdom of the policy which at pre- 
sent guides the great mass of boiler makers, or rather de- 
signers, on their way. 

The dimensions of a boiler are mainly determined by the 
amount of heating surface which it must possess, and by 
the arrangement of that surface. It is quite possible to 
produce a boiler every portion of the surface of which 
shall be directly or indirectly exposed to the action of the 
furnace; but it would be inconvenient, and, therefore, that 
portion of a boiler—the shell, in fact—not heating surface 
exerts a certain influence more or less subordinate. We 
shall not be far from the truth if we assume that the prin- 
cipal factor of size is the heating surface, and this, after 
We may spread 
it out over acres of iron plate, or we may compress it into 
the shape of a few thousand tubes packed in a box. It is 
heating surface still, and we have nothing to prove that it 
is less efficient in the one form than in the other. Flue 
boilers make steam very well, so do tubular boilers; but 
flue boilers occupy much more space, and it is very far 
from being certain that they give any equivalent return for 
what may be a very expensive commodity. 

We find, again, that boilers possessing the same heating 
surface may present a vast disparity in efficiency, accord- 
ing to the temperature to which the surface is exposed. 
This temperature may depend either on the quality of the 
fuel, or on the manner in which it is burned, and, certain 
conditions being present, it is certain that economy may be 
secured as well in the locomotive burning 100 lb. of coal 
per square foot of grate per hour, as in the Cornish boiler, 
burning but 41b. The efficiency of heating surface is 
measured by the difference between the temperatures at 
opposite sides of the plates. As these approximate, sur- 
face must be extended, as they depart from each other, it 
may be contracted ; and thus it is that the mere size is not 
necessarily conducive to economy. In order, however, that 
a boiler working at high furnace temperatures may be at 
once effective and economical, it is indispensable that the 


| circulation witbin should be very perfect. It is of no use 
to impart a high temperature to a plate unless water is 
present in quantity to take it up and convert it into power. 
There can be no doubt that this is the weak point of modern 
boiler engineering. Many of our locomotives are positively 
injured in the attempt to increase heating surface at the 
expense of circulation, and Mr. D. K. Clark deserves 
the thanks of the profession for the persistency with 
which he has pointed out that heating surface is one thing, 
evaporative efficiency quite another. 

In order to produce a small land boiler which shall sup- 
ply the want which exists in all great manufacturing towns, 
it is indispensable that means be provided for burning a large 
quantity of coal per foot of grate—in other words, for 
producing a very high furnace temperature—and a good 
arrangement of surface for absorbing the heat developed. 
Flue surface is obviously out of the question—it takes up too 
much reom. ‘lubes must be employed, and the manner of 
their disposition remains an open question. We are dis- 
posed to favour the “ tubulous ” or water-tube arrangement. 
Properly contrived boilers of this description suffer less 
from scale than any others, because they are blessed with a 
nearly perfect circulation. The manner of securing this 
circulation—of producing a good tubulous boiler, in fact— 
long presented a problem which has hardly yet been com- 
pletely solved. Enough has been done, however, to prove 
that a boiler may be made with water within the tubes 
which shall be equally efficient, and yet much smaller than 
a boiler with the water without and the heated gases 
within. Years ago Dr. Alban made a very good boiler, in 
which the water entered and the steam escaped from the 
tubes at the same end but at different levels, suitable plates 
being introduced to keep them distinct. More recently, 
Mr. Dickerson, of New York, has completed a set of water- 
tube boilers for the Idaho—a steamer the engines of which 
present much that is new, and a great deal that is good. In 
these boilers the prominent novelty lies in the steeply inclined 
position of the tubes—2in. to the foot, or thereabouts— 
which debouch at each end into a water space, down which 
on the one side the water constantly descends, while the 
steam rises at the other. These generators have already 
been tested, we understand, with the utmost success, and 
theoretically speaking they are apparently as nearly per- 
fect in design as boilers can be. Then we have the 
“ Field” boiler, so called from the inventor, in which the 
water tubes are vertical, and hang over the furnace. The 
descending current of water is guided to the bottom of the 
external tube by another of common tin plate, of smaller 
diameter, placed within it, and reaching nearly to the 
bottom, Such a device has been tried before now without 
success; but success in boiler engineering, as in most other 
things, depends on trifles. The original boilers made 
years and years ago, failed because the ascending current 
drove away the water which would fain have descended ; 
the tubes boiled dry, and were burned out. Mr. Field 
appends a trumpet mouth to the inner tube, and thereby 
deflects the ascending current at the adjutage of the ex- 
ternal tube, and the water is left free to descend from 
above and take the place of that evaporated below. This 
boiler should be good because the circulation is thorough ; 
and we believe that, on the comparatively small scale on 
which it has as yet been tried, it has given much satisfac- 
tion. Day by day we find, indeed, that more attention is 
being given te the production of small boilers. It is not 
too much to say that the principal builders of steam 
fire engines in the metropolis have aided the cause materi- 
ally ; and when we find that Messrs. Shand and Mason 
have turned out a boiler weighing under one ton, which 
has developed not less than 32°25 indicated horse-power 
without expansion, we have good reason to hope that the 
day is not distant when dwellers in cities will find no 
difficulty in stowing away the motive power of their 
factories and workshops. 





SOUTH WALES INSTITUTE OF ENGINEERS. 


Tue ordinary general meeting was held at the Assembly Rooms, 
Cardiff, on Wednesday last. ‘The following members were 
present:—Mr. W. Menelaus, president; Mr. A. Bassett, Cardiff; 
Mr. Dyne Steel, Newport; Mr. ‘I. F. Brown, Machen; Mr. R. Bed- 
lington, Rhymney; Mr. I’. E. Wales, Government Inspector of 
Mines, Swausea ; Mr. Birbeck, Tendu; Mr. David Joseph; Mr. 
David Thomas, Cwmavon; Mr. George Brown, Mountain Ash ; Mr. 
J. Huzzey, Nowport; Mr. George Martin, Dowlais; Mr. J. Nay- 
smith; Mr. Cox, Ebbw Vale; Mr. G. Wilkinson, Aberdare, &. ec. 

The president (Mr. W. Menelaus) took the chair shortly after 
twelve o'clock. 

Mr. Alexander Bassett nominated Mr. George Martin, Dowlais, 
as president for the ensuing year. Mr. Martin had always taken an 
active part in the proceedings of the institute, and he was also a 
thorough practical gentleman. 

Mr. Bedlington seconded the proposal, which was unanimously 
agreed to. 

(Fe Pradieitecstiie Cox and Mr. Brogden, who retired by rota- 
tion as vice-presidents, were re-elected. 

Council.— The following members were nominated on the 
council :—Mr. David Thomas, Mr. David Joseph, Mr. W. T. Lewis, 
Mr. Maynard, Mr. Rees, and Mr. Bedlington. 


New Mempers Evectep. 


W. Thomas, Cwmaman Colliery; T. J. Bodmer, Newport; 
Rudolph Bodmer, Newport; Benjamin Jones, Rhymney; W. RK 
Williams; F. G. 8S. Lewis; Thomas Mardy, Aberdare, W. H. 
Williams, Cardiff. Mr. H. J. Evans, Cardiff, was re-elected 
treasurer, and Mr. E. Brigden was re-elected secretary. 

Mr. Alexander Bassett said he was glad to inform the members 
that one of Messrs, Mather and Piatt’s boring machines had been at 
work at Cardiff for some time with the most satisfactory results. 
The machine had been tried for boring at Messrs. North and Lowe’s 
brewery, and a depth of 290ft. had been attained, the bore hole being 
l8in. diameter. Mr. Mather and Messrs. North and Lowe had 
kindly consented that the members should inspect the machine at 
work, and he therefore proposed that they should adjourn for that 
purpose. 
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Corres or Reports ror THE Writers Or Papers, 


Mr. Cox said before they adjourned he begged to move a resolu- 
tion that the writer of each paper should be supplied with twenty 
copies of the printed quarterly reports gratis. Every writer of @ 
| paper had, as a rule, a good many friends, and they were anxious to 
see his productions. When he (Mr. Cox) read a paper before the 

| institute he had to buy a number of reports for his friends, and he 
| had no doubt others had to do thesame. Generally there were three 
| papers in each quarterly report, and it might be argued that to give 
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away sixty copies would involve the institute a considerable ex- 
ense. 

. The Secretary remarked that, once the reports were in type, the 

cost of sixty extra copies would be comparatively small. 

Mr. Cox added that the great labour involved in writing a paper 
to be read before the institute fully entitled the writer to at least 
twenty copies. 

Mr. Bassett endorsed what Mr. Cox had said, and seconded the 
proposal. ics 

Mr. Bedlington considered twenty toolarge a number. Originally 
he had an idea of moving that itshould be six, but he was willing to 
extend it to ten. He moved an amendment to that effect. 

Mr. Dyne Steel seconded the amendment. 

The President, in putting the question to the meeting, said he 
trusted they would deal liberally with those who contributed papers, 
as one of the chief difficulties the institute had to contend with was 
to get papers of sufficient merit. 

The proposition of Mr. Cox was carried by a large majority. 


Marner anp Piatr’s Boring Macuine. 


The members then adjourned to Messrs. North and Lowe’s pre- 
mises, where this machine was at work. 

After returning to the Assembly-room, Mr. Bassett said Mr. 
Mather was present, and he had kindly consented to render any ex- 
planation as to the working of the machine. 

In reply to questions from Mr. Bedlington, Mr. Bassett, Mr. 
Geo. Brown, Mr. Dyne Steel, and other members, Mr. Platt said the 
bore hole at Messrs. North and Lowe’s was 18in. in diameter, The 
machine commenced working on the 24th of April, and the average 
sinking, until they arrived at a depth of 290/t., where they struck 
water, was 27ft. 83in. per week. The cost of the machine was about 
£600, and their usual practice was to let them out on hire, the charge 
being £6 per week, the boring apparatus being included. They had 
bored to various depths in Lancashire and the North of England; in 
some instances they had gone down 1,300ft. He had made a calcula- 
tion of the holes that they had bored, and he found that the average 
cost was 19s. 4}d. per foot, the bore being generally 18in. in diameter. 
This included every charge connected with the boring with the 
exception of the fuel for the engine. 

Mr. Bassett inquired whether it was not necessary to lay tubes, 
and if such was the case the diameter of the bore hole would lessen 
as they went down. 

Mr. Platt replied that they rarely found it necessary to insert tubes, 
except when they passed through gravelly or some such loose strata. 
At Middlesbro’ they put down a tube of 300ft., being 18in. diameter 
throughout. 

Mr. T. I’. Brown would like to know the practical limit of the 
diameter of the bore hole. 

Mr. Platt said that they had bored as much as 4ft. in diameter. 

Mr. T. F. Brown: Does the cost increase in proportion ? 

Mr. Platt replied that it did not. 
considerably less than twice the expense of a 2ft. hole. 

Mr. Dyne Steel asked if it was practical to go beyond the 4ft. He 


believed the members would be glad to have Mr. Platt’s opinion on | 
this point, in order that they might judge whether the machine | 


could be applied to sinking colliery shafts. 


Mr. Platt said if was he consulted professionally, he would not be | 


afraid to undertake the sinking of ashaft of 18ft. to 20{t. in diameter, 
but not as one bore hole. He considered that 4ft. was the practical 
limit to one bore hole, and if a larger diameter was required he 
should sink several holes, 

Mr. Bassett remarked that he must plead guilty of having induced 
Mr. Platt to attend the meeting, for he considered the subject was 
of such great importance. He thought the machine was a great 
success so far, and he had no doubt that in time it would be exten- 


a vote of thanks to Mr. Platt for his kindness in showing them the 
machine at work, and in attending the meeting to render the impor- 
tant information they had gleaned from him. 

The vote of thanks was unanimously agreed to. 


Tue CAERPHILLY Minerat District. 


Mr. T. F. Brown’s paper on this subject was then discussed. The | 


writer stated that, comparatively speaking, this district was quite a 
new field, and little known. 


found ata depth of 155 yards. Above the coal was an extremely 

hard rock, thirteen yards in thickness, and the root was, 

consequently, very strong. The dip of the measures was to the 

north 1 in 15. The pillar-and-stall system had hitherto been 

adopted; but as the seams were favourable to machine working, it 

might ultimately be determined to introduce coal-cutting machines, 

and then long-wall would have to be adopted. The Slantwit was 

supposed to be a continuation of the Bedwas; but it was difficult 

to arrive at a definite conclusion, as the dislocation was so great 

between the two districts. ‘The writer next showed how the fol- 
lowing veins run, and their peculiarities:—Little Rock, Rock 

Brithdie, White Rock, Big Vein, Black Vein, Brass Vein, Hard 

Vein, aud Sim. The Big Vein was an inferior quality coal to | 
Black Vein; but it wasa fair second quality steam coal. The Black | 
Vein was a celebrated steam coal, more especially as it stood the | 
effects of various climates with but little deterioration. The top, 
however, was generally bad, and carburetted hydrogen was given 
off, which sometimes accumulated, and disadvantages rendered it 
difficult to make a profit on this coal. The Brass Vein was thirty- 
six yards below the Black Vein; and a large admixture of iron 
pyrites with it rendered the coal unsaleable, The Hard Vein and 
the Sim were the only remaiuing seams of importance to the Mill- 
stone grit. There were two great faults in the district which he | 
described. He calculated that the Caerphilly field would be able to 
supply the present total output in South Wales for at least fifty 
years. 

Mr. Bedlington said the paper was of great interest and value, 
for it enabled them, to a great extent, to identify the veins with the 
measures of other districts. The Ras Ras in the northern basin, the 
Black Vein at Machen, and the Nine Feet at Aberdare, he considered 
to be identical veins. The measures above and below followed in 
nearly the same order as in the Caerphilly, excepting that each 
basin had its peculiarities and variations of thickness. 

Mr. Brown remarked that the disparity in the thickness of the 
Black Vein at Machen, as compared with other localities, arose 
through default. There was some doubt as to the ideutity of the 
Elled Vein in the northern basin with the Black Vein. He found 
that the aggregate thickness of the coal measures at Machen was 
30ft. 5 Van, 58it.; Pentyrch, 66/t.; Budgend and Pyle, about 100ft. 
The further they went westward it appeared that the aggr. gate 
thickness gradually increased. 

Mr. Bedlington said it seemed to him that the red and gray veins 
constituted the upper 4ft. in the northern basin, and the big vein | 
would be the three quarters. He believed the Elied could be none | 
other than the Black Vein at Machen. 

Mr. Dyne Steel wished to know if it was clearly ascertained that 
the Maesmawr was identical with the Mynyddyslwyn. 

_.Mr. Brown said be thought he had ‘proved ‘that they were 
identical. 

After some further remarks from Mr. Birbeck, Mr. Bassett, 
Mr. D. Thomas, and Mr. Brain, the discussion closed with a vote of | 
thanks to Mr. Brown. 

No discussion took place on Mr. 
of Shafts.” 

New papers.—The following papers were read, and will be dis- 
cussed at the next meeting:—“ On a new Mining and Land Survey- 
ing Theodolite,” by Mr. H. D. Hoskold, M.E.; “On aa Equilibrium 
Slide Valve for Steam Engines,” by Mr. W. Howe. 

After the meeting, the friends and members dined together at the 
Angel Hotel, under the presidency of Mr. Menelaus. 





Hedley’s paper on the “Tubbing | 





A 4ft. hole could be bored for | 


sively adopted in South Wales. He had great pleasure in moving these new rules was perfectly a phe 


He predicted that, however, in years 

to come, it would become as important as the Aberdare coaltields. | 
Want of railway communication had hitherto kept the district | 
back; but this desideratum was being gradually supplied. At the | 
Rhos Slautwit Colliery, in this district, the Bedwas vein had been | 


| end completely stove in. 


MEASUREMENT OF STEAMSHIPS. 


Tne power of the Commissioncrs of Customs and of the Board of 
Trade in regard to the measurement of ships has formed the subject 
recently of lengthened arguments before the Court of Common Pleas. 
The St. Columba, a paddlewheel steamer belonging to the City of 
Dublin Steam Packet Company, was measured under the provisions 
of the Merchant Shipping Act, and shortly after the Act came into 
operation. Some six years subsequently, the St. Columba was 
lengthened, which rendered a fresh survey and re-measurement neces- 
sary. This re-measurement was made under certain new rules 
framed by the Customs’ Commissioners in 1860, the effect of which 
was to increase the registered tonnage beyond what it would have 
been if the measurement had proceeded upon the rules laid down in 
the Act of 1854. The company objected that the new rules issued 
by the Customs were in contravention of the provisions of 
the Act of Parliament, and, after lengthened negociations, it was 
agreed that a special case should be stated, and the opinion of the 
Court of Common Pleas taken thereon. The case rested upon the 
interpretation to be given to the 23rd and 29th sections of the Mer- 
chant Shipping Act, and especially to the latter. The 23rd section 
provides that in every ship “ propelled by steam or other power re- 
quiring engine room,” allowance shall be made for the space occupied 
by the propelling power, and the amount deducted from the gross 
tonnage of the vessel. The section further provides that this deduc- 
tion shall be estimated according to fixed rules—that is to say, in 
the case of paddlewheel steamers, where the space occupied by 
boilers, machinery, &c., is above 20 and under 30 per cent. of the 
gross tonnage, the deduction to be 37 per cent. of such gross tonnage, 
und in screw steamships, where the tonnage of such space is above 
13 and under 20 per cent. of such gross tonnage, such deduction to 
be 32 percent. of such gross tonnage. For all other ships the section 
provides special rules for ascertaining the amount of deduction, 
except where the Customs’ Commissioners and the owner may agree 
to adopt and apply the above-mentioned rules for estimating the 
deduction. These rules are, one would say, sufliciently intelligible, 
and no question respecting them or their application would have 
arisen but that the Commissioners of Customs, with the sanction of 
the Board of Trade, thought proper to frame a new set of rules for esti- 
mating deductions formachinery, &c., and which new rules, the Dublia 
Company contended, amount to a repeal of the provisions of the 23rd 
section. The section on which the commissioners relied as authoris- 
ing them to take this course is, as we have stated, the 29th, which 
provides that the Commissioners of Customs may, with the approval 
of the Board of Trade, appoint such persons to superintend the survey 
and admeasurement of ships as they think fit, and “ make such 
regulations for that purpose as may be necessary; and also, with 
the like approval, make such modifications and alterations as from 
time to time become necessary, in the tonnage rules hereby pre- 
scribed, in order to the more accurate and uniform application thereof, 
and the effectual carrying out of the principle of admeasurement therein 
adopted.” To us it seems that if the intention of the Legislature in 
the 28rd section is clear, it is still more clear in the 29th. The 
Commissioners of Customs, with the sanction of the Board of Trade, 
are, it is true, permitted to make regulations as to the measure- 
ment of ships, and they may also make alterations and modifi- 
cations in the prescribed tonnage rules, but only for the purpose of 
making the application of those rules “ more accurate and uniform,” 
and of preserving the principle of admeasurement on which the pre- 
scribed rules are founded. When, therefore, the Commissioners of 
Customs, whether with or without the approval of the Board of 
Trade, framed a set of rules, the practical effect of which was to 
supersede the rules laid down in the 23rd section of the Act, and to 
substitute others, they plainly exceeded their powers, and the com- 
pany whose ship was placed at a disadvantage by the application of 

appealing to a court of law to 
decide the question. ‘The op of the C Pleas is just what 
we anticipated it would be. ‘ We think,” said Mr. Justice Keating, 
“‘that it was not the intention of the Legislature to give to the com- 
missioners the powers contended for by the defendant. Whether the 
new rules, as framed, would or would not be beneficial to the mer- 
chant marine of the country, is a question which, though mooted at 
the bar, we do not inquire into, the rules themselves being in our 
opinion, ultra vires.” The powers conferred by the Merchant Ship- 
ping Act upon the Customs’ authorities and the Board of ‘Trade, in 
all that relates to merchant shipping, are sufficiently extensive as the 
law stands. The unauthorised extension of those powers in any 
direction would be a great evil, and one which must be carefully 
guarded against. The attempt on the part of the Customs’ Commis- 
sioners to supersede the measurement rules laid down in the Act, by 
others framed by themselves, may possibly have proceeded from a 
misconception of the intention of the 29th clause, though how pro- 
visions so very plain and intelligible could have been misconstrued 
to the extent stated we are somewhat at a loss to understand. The 
Court of Common Pleas, however, has decided that the extension of 
powers claimed in this matter by the commissioners is wholly in- 
admissible; and, in pr ing judgment for the plaintiffs have 
given something more than a tacit rebuke to maladministration of 
ba me in a very important particular.—Mitchell’s Steam-Shipping 

ournal. 











A sotpier train which recently passed through Sunbury Pa., was 
composed of seventy-seven cars, sixty-eight of which contained 
men, and six horses. There were 2,955 men on board the train, 
which was nearly half a mile long and drawu by a single engine, 


Sourn Kensincron Museum.—During the week ending the 15th 
July, 1865, the visitors have been as follow :—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m. to 10 p.m., 11,666. On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m, to 6 p.m., 2,363. Total, 14,029 
From the opening of the museum, 5,415,969. 


A Runaway Locomotive.—One of the most singularaccidents which 
bave occurred for many years took place on Saturday afternoon on 
the Great Northern Railway, about a couple of miles south of Peter- 
borough station. There is a goods train due out of the latter place 
daily at 230 p.m., and on Saturdays it has long been the custom to 
attach three or four passenger carriages to the tail end of it for the 
conveyance of the Holme and Ramsey market people. On the 
afternoon in question this train left at its usual time, taking about 
one hundred passengers, but it had scarcely been out of the station 
five minutes when a telegram was received from the locomotive 
depot at New England, about a mile and a half on the north side of 
Peterborough station, that a large goods engine, under full pressure 
of steam, had broken loose from one of the sheds without a driver or 
any other person in charge of it. The greatest alarm was naturally 
felt, and before any person had time to act upon the warning thus 
received, the runaway monster dashed through the station at the 
rate of 25 miles an hour in pursuit of the ill-fated market train, and 
it was evident that a collision must take place before any one could 
overtake it on asecond engine, had even one been ready to start at 
a moment’s warning, the only hope being that the market train had 
gained sufficient impetus to less the violence of the shock. 


| Happily this proved to be the case, and altbough at the spot above- 


named the runaway caught the market train and ran into it, the 
results was not so serious as was at first anticipated, but the last 
carriage, a coupé second, and almost filled with ngers, had its 
As soon as the disabled train was brought 
to a standstill, it was found that about forty or fifty passengers were 
more or less injured, but all of the number, except seven, were able 
to proceed to their destination. The persons in question were 
conveyed back to Peterborough in a special train, which had been 
despatched to the scene of the accident, and all, except one, were 
sent to the infirmary, where they received every attention, and, we 
are happy tv add, they are progressing favourably. The seventh, 
Mr. Gaches, solicitor, of Peterborough, was taken to his own home. 
As yet the actual cause of this casualty is enveloped in mystery, but 
the blame clearly rests on the man who was, or should haye been, 
in charge of the engine: 


ha 


INSTITUTION OF MECHANICAL ENGINEERS. 


ON THE PRINCIPAL SEAMS OF COAL AND IRONSTONE IN THE 
GLASGOW COALFIELD. 
By Mr. Witt1amM Moors, of Glasgow. 

General Description of Coalfield.—T he valuable seams of coal and 
ironstone in the Glasgow coalfield are situated in the ties of 
Lanark, Stirling, Dumbarton, Renfrew, and Linlithgow, and lie 
between the new red sandstone and the Hurlet coal. They are 
divided into an up)er and a lower series of minerals; those seams 
lying above the Garnkirk or Caulm limestone of Garnkirk and Bed- 
lay form the upper series, and those lying under the Possil or Cow- 
glen limestone form the lower series. 

The sectional succession of the seams from the surface is enume- 
rated in the accompanying table :— 

Uprer Sentes, 





Name of Thickness, 
seam. ft. in. ft. in, 
Palacecraig blackband ironstone 1 0 to 1 6 
on ere 40 to 5 0 
TEU CORE occ. coe cre 00, cc ceo cco ome S$ © GORE © 
Pyotshaw and main coals... ... . 40 to 9 0 
Humph coal... ... «+ oo we ow 8 Ot 8 SE 
Splint coal ... ... aw =e w= 8S OSD 
| ee ee - 2 0 to 2 6 
Musselband coal... ... .. 2 5 
Airdrie blackband ironstone ... ... 1 0 to 1 5 
Soft blackband ironstone... ... .. 8 U to 6 0 
Cleland rough clayband iroustoue ... 1 0 
Virtue Wellooal ... ... .. se os ow 2 0 to 8 0 
Bellside blackband ironstone ... ... 6 to 10 
Riise « we um ow oe BOWE FE 
Drumgray coal ... 1.0 wee ove wn £808 6 
Lower Drumgray coal con ore cee owe FOE OO 8 DO 
First slaty blackband ironstone —_.... 7 te &-e 
Second slaty blackband ironstone ... 8 to 1 8 
Third slaty blackband ironstone... 7 to 4 0 
Roman cement 2...) se see ove 16to 2 2 
Garnkirk or Caulm limestone ... 410 to 7 0 

Lower Senrtes. 

Possil or Cowglen limestone 48to 5 0 
Possil upper coal... ...  ... 2 0 to 8 1 
Upper possil ironstone... ... 10to 1 2 
eS eee 1 7 to 2 6 
Lower possil ironstone ove 9 to 10 
Lesmahagow gas coal... ... ... « « 1 0 to 1 8 
California clayband ironstone ... ... 9 to 1 2 
Garscadden upper blackband ironstone 8 to 1 2 
Garscadden lower blackband ironstone 4 to 1 2 
Garibaldi clayband ironstone : 1l tol 6 
Dalry blackband ironstone... ... 10 to 1 6 
a ee ee ee 2 6 to 4 0 
Limestone... ove 3.0 to 8 8 
Limestone . 40t 7 2 
Hosies limestone ... ... 1. eee 9 to 6 0 
Crossbasket clayband ironstone 1 6 
Hurlet limestone ... ... ... .. o. 110 to 4 0 
Ilurlet alum shale,,, 84 
Hurlet coal 22. ... cco ove 5 0 to 6 0 


From this section it will be seen that the most valuable seams of 
coal lie above the Garnkirk or Caulm limestono in the upper series ; 
and that the principal seams of ironstone lie under the Possil lime- 
stone in the lower series of minerals. It is from the upper series 
that the coals have been taken for the supply of household, manu- 
facturing, and iron-smelting purposes, during almost the whole 
history of the coalfield; and the principal seams in this series are 
collectively known as the Glasgow and Monkland seams, extending 
over an area comprising about thirty-seven square miles, more or 
less interrupted by faults, bounded by Bathgate and Morningside on 
the east, by Carluke, Hamilton, and Quarter on the south, by 
— on the west, and by Gartsherrie and Jawcraig on the 
north. 

The main supply of ironstone for the use of the Scotch ironworks 
comes from the two Poasil irunstones, the two Garscadden black- 
band ironstones, and the Dalry blackband ironstone, 

Detailed Description of Coal Seams.—The upper coal, the first ia 
the section, is that from which Glasgow was in former years sup- 

lied with the best quality of household coal, This seam is in its 

st condition both in thickness and quality near Glasgow, 
Rutherglen, and Stonelaw. It gradually gets inferior as it goes 
eastward, and thins out altogether in the mineral fields near Coat- 
bridge and Baillieston. 

The Ell coal is the seam from which at present thelargest quantit 
of coal for household purposes is derived, and which now contri- 
butes so largely to the supply of Edinburgh, Glasgow, and the 
north of Scotland. The most valuable deposit of this seam is in 
the neighbourhood of Wishaw and Motherwell, extending along the 
line of the Caledonian Railway nearly as far as Carluke, and on the 
line of the Lesmahagow branch within a short distance of Auchen- 
heath. The thickness of the seam, which is not more than 4ft. at 
Glasgow and 2ft. at Baillieston, gradually increases towards Wishaw 
to about 11ft. In the district adjoining Wishaw the quality is of 
the first class, and the coal is used chiefly for household purposes. 
In some of the collieries to the east of Wishaw the coal is of 
a slightly burnt description, and is used for steam purposes. There 
is still a considerable area of this seam to work, lying on the line of 
the railways already mentioned; in the locality immediately ad- 
joining Wishaw, however, itis very much exhausted. So great has 
been the demand for this quality of coal for household aud steam 

urposes, that within an area of about three square miles in the 
Wishaw district there are as many as twenty-five collieries working 
almost wholly on this Ell coal seam. 

The Pyotshaw and Main coals are sometimes apart a distance 
varying from 6ft. to as much as 24ft., as at Baillieston and Coat- 
bridge. At Drumpellerand Wishaw they are together, forming one 
seam about 9ft. in thickness. The Pyotshaw coal sometimes con- 
tains a thin gas coal varying in thickness from 4in. to 10in.; 
at Springhill near Baillieston this gas seam is of fair quality, and 
is supplied to the Glasgow gas works. The Pyotshaw and Main 
coals are hard coals, containing rather too much ash for household 
use, so that they are used chiefly for iron smelting and forge pur- 


joses. 
r The Humph coal is a thin seam of not much value. It has been 
worked at Dalmarnock near Glasgow and at Coatbridge, for furnace 
purposes and for calcining clayband iroustones, 

‘he Splint coal is that which has been so long used in the 
manufacture of iron in the Coatbridge district. It is a hard coal of 
excellent quality, and in the Monkland district is very nearl 
exhausted. At Wishaw and in the district towards Hamilton it 
entire; but it has been found very expensive to work on account of 
having a soft shale roof. This seam of coal is usually accompanied 
by a thio band of clay ironstone, varying in thickness from three to 
fuur inches, which is worked in connection with the coal. At 
Bredisholm near Baillieston this seam becomes a gas coal, and is 
worked as such to a considerable extent for the supply of Glasgow 
and for Irish consumption. 

‘The Wee coal is a good household coal, and is extensively worked 
as such in the Baillieston district for the supply of Glasgow. The 
collieries working this seam lie principally along the line of the 
Monkland Canal, by which the coal is conveyed to Glasgow and 
other parts of the Olyde, 

The Virtue Well coal is essentially a Monkland coal. It is found 
best in the neighbourhood of Airdrie and Coatbridge, and is used 
principally for household purposes. In some of the collieries near 
Airdrie tho coal is burnt, and is used for steamboat purposes. In 
the eastern part of this seam extending to Slamannan it is called the 
Johnstone coal, where it is of a coarser quality and is used for 
household purposes. 

The Kiltongue coal is worked in the neighbourhood of Coatbridge 
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and Airdrie at a thickness of about 2}ft. At Drumpeller it is 6}{t. 

thick, and is used for household and forge purposes. In the Red- 
ding and Slamannan districts this seam is called the Splint coal; 
and at Slamannan it is one of the most valuable of the Scotch steam 
coals, and brings the highest price on the Forth and Clyde for this 
pur, At Redding the coal changes its character, and becomes 
a hard splint coal suitable for iron smelting purposes. Above the 
Splint coal at Slamannan thereis a seam known as the Lady Grange 
seam, about 2}ft. thick, worked chiefly for household purposes. 
At Calderbraes, in the position which the Kiltongue coal would 
occupy, there is an ironstone called the Calderbraes ironstone about 
8in. thick. 

The Drumgray coal is known in the Redding and Slamannan 
districts as the Coxrod coal. In the Airdrie and Coatbridge dis- 
tricts this seam is a hard furnace coal ; in the Redding and Slaman- 
nan districts it is a household coal of very superior quality. 

The Lower Drumgray or Lower Coxrod coal is a seam worked for 
household purposes ; it is usually thin, however, and is not generally 
much worked. 

Besides the seams abovo described, which are collectively known 
as the Glasgow avd Monkland seams, there are also several minor 
seams of coal in the upper series; namely, those of the Bathgate, 
Grangemouth, and Netherwood districts; and in the lower series, 
the Possil, Kilsyth, Kirkintillocb, Cowglen, Titwood, Hurlet, 
Campsie, Duntocher, Milngavie, Auchenheath, and I hagow 
coals, These seams, however, are chiefly local, worked only in the 
immediate districts in which they are found. 

‘The Bathgate seams are all of such an inferior quality that they 
are not even worked for the supply of the immediate district. Tue 
coal used in Bathgate is principally brought from the Monkland or 
from the Wishaw coalfields. 

The Grangemouth coals are geologically the same as those at 
Redding, but are a little thicker and the seams are more numerous. 
In point of quality the coals are not equal to those of Redding and 
Slamannan. The collieries, however, have the advantage of being 
near the shipping port of Grangemouth, requiring little railway 
carriage, so that the inferior quality of the coais is compensated for 
by their cheapness, and the colliery proprietors are enabled to sbip 
a considerable quantity of coal. The Netherwood coals are coking 
and smithy coals, lying immediately under the Uaulm limestone. 

Tho Possil seams of coal lying in proximity to the ironstone 
seams are worked mainly for the supply of workmen’s fires aud 
engine fires at the collieries raising the ironstone. The Kilsyth 
coals are of a coking description, and are converted into coke at 
the collieries for the supply of Glasgow. The Kirkintilloch coals 
are generally steam coals, 

The coals of Hurlet, Campsie, Duntocher, and Milngavie are 
inferior, and are used for steam purposes in those districts. The 
Lesmahagow and Auchenheath coal is used for the production of 
gas, and is the most valuable of Scotch cannels. 

Detailed Description of Ironstone Seams.—The Palacecraig black- 
band ironstone is a seam of inferiior quality, very poor, and yielding 
only a small percentage of metallic iron. It has been worked only 
by the Gartsherrie [ron Company at Palacecraig near Airdrie. It 
extends over a large area in the Coatbridge district, but its quality 
has never been found such as to warrant its being much worked. 

The Airdris blackband ironstone may be said to be almost wholly 
exhausted. It was upon this seam that the majority of the iron- 
works at Coatbridge were founded. It was discovered by the late 
Mr. David Mushet about the beginning of this century, and was 
highly valued for its freedom from deleterious impurities, and for 
the quantity of carbonaceous matter which it contained. 

The soft blackband ironstone resembles the Palacecraig ironstone 
in point of quality. It was worked near Airdrie, but was abandoned 
on account of its inferior quality. 

The Cleland roughband ironstone is peculiar to the mineral field 
around Cleland. It isa clayband yielding abvut 1,000 calciued tons 

r acre. 

The Bellside ironstone is found and worked in a limited area near 
Bellside, about a mile and a half south-east of Newarthill. It is a 
blackband ironstone of good quality, and worth about 16s. per ton 
at the Coatbridge works. ‘I'he most extensive working of this seam 
is at Greenhill, in the parish of Shotts. 

The Calderbraes ironstone is a band lying in the position of the 
Kiltongue coal, but not extending over a large area. It is worked 
at Faskine, near Airdrie, and at the Calderbank Ironworks. There 
is a thin gas coal in connection with the seam, which has recently 
been used for the production of paraffin oil. 

The next seams are the slaty bands of ironstone, which are the 
only seams lying in the upper series of minerals that are likely to 
yield a supply of blackband. The geological positious of these seams 
extend over an area equal to thirty or forty square miles, a large 
part of which, however, is wholly uuproved, while an «qually large 
part-has been proved to coutain nothing beyond the mere position 
of the seams, the ironstones themselves being found to have thinned 
out. Both in thickness and quality, these seams are exceedingly 
variable, measuring in some places as little as din. thick, and in 
others as much as 3ft, or 4{t. In its best state the quality of the 
ironstone is nearly equal to the Airdrie blackband ; while at many 
places to the north of Airdrie it contains so large a proportion of 
sulphur as to render it quite unfit for ironmaking purposes. These 
bands of ironstone have been mostly worked at Bathgate, Crofthead, 
and Shotts. There are three slaty bands of ironstone as proved at 
Arden, The first of these is about Zin. thick, aud is supposed to be 
the same seam as that worked at Garbethill, ‘T'odsbughis, Cameron 
Glen, and Arden. The second, or nid slaty band, is about ldin. in 
thickness, and is supposed to be the same ironstone as that found at 
Stepende, Crofthead, Armadale, and Shotts. The third band ranges 
id thickness from Zin. to 4ft., and lies in the same position as the 
seam at Goodockbill. 











| driven straight to the rise from the pit bottom. 


of coal and ironstone are usually found varies from 20 to about 400 
yards. The pits in the neighbourhood of Glasgow reach the Splint 
coal atefrom 14) to 180 yards, and at Baillieston it is reached at 
from 140 to 250 yards. At Wishaw the pits seldom exceed 120 or 
140 yards to the Ell coal. The deepest pits suuk in the district are 
the Nitsbill Victoria pit near Hurlet, sunk 350 yards to the Hurlet 
coal, about five miles south-west from Glasgow; and the Snab pit 
at Kinneil, sunk 396 yards to the Eastermain coal. Some of the 
pits at Possil and the neighbourhood are sunk considerably more 
than 200 yards to the Possil ironstone, 

The a of the pits in plan is generally oblong, varying in size 
from 10ft. by 5ft. to 20ft. by Gft., according t» the size of pumps to 
be put in the shafts. These shaf‘s are usually divided into two 
com partments, a space of 4!t. or 5ft. at the rise end of the shaft being 
kept solely for the purpose of the upcast shaft, and the remaining 
distance divided for the pumping and winding arrangements. 
According t> the ordinary division of the shaft, the upcast shaft at 
one end is 4ft. wide, and the pumping shaft at the other end Sft. 
wide, while the ceutre portion, 9[t. wide, contains two sets of wiud- 
ing gear. The brattice or midwall is made of planks of red pine cut 
to the width of the pit, 9in. deep and 3in. thick, let into the wall on 
each side of the pit, and made air-tight by corner rackings of wood, 
cut out of timber about Gin. square. The slides for the cages are of 
red pine, usually 5in. square. The needles or buntings for securing 
the slides are usually cut to a section of about Yin. by 3in. and are 
placed in the shaft about 9ft. apart. 

There is not generally much water in the Scotch collieries. The 
usual sizo of the pumps varies from 8in. to 16ic. diameter of the 
rising main; and when the latter size is not exceeded the rods are 
usually worked by bell cranks driven by a horizontal engine with 
crank and fly-wheel. Of late years, where the diameter of the pipes 
has exceeded 16in., direct-acting engines have been adopted, with 
the cylinder placed vertically over the pumping end of the pit. The 
usual length of the lif.s or sets of pumps is from 90 to 100 yards. 

Only two systems of working coal are employed in the district : 
that of “ stoop and room,” and the “long wall” working. 

The stoop and room system is much the same as that known in 
England as the “pillar and stall.” As adopted in Scotland, it is 
customary to proceed with the working, leaving pillars or “ stoops,” 
containing about 55 or 60 per cent. of the coal for supporting the 
roof, until the pit has reached the limit of the area which has been 
laid out for working. ‘The back working is then commenced, which 
consists in driving “ rooms” through the stoops or pillars situated 
to the rise and on the level, leaving only the four corners of the 
pillar. These corners are usually left 6[t. to 8t. square, and are 
left in the pit permanently, and consequently are lust to the coal 
proprietor. ‘The proportion of coal taken out of the field by this 
system varies from 70 to 85 per cent. of the total quautity of coal in 
the field. Seams of coal above 4{t. in thickness are usually worked 
by this method. 

The long wall system is that usually adopted for working seams 
of coal under 4ft. in thickness, and all seams of ironstone, and by 
it the whole of the coal or ironstone is taken out of the pit. The 
working faces are carried forward continuously from the shalt 
towards the rise and along the level on each side; and for the pur- 
pose of bringing away the coal as the working faces advance, 
packed roads are constructed through the goaf, by building up 
parallel walls of stone to support the roof, which are coustantly 
curried forwards as the work advances. 

The underground haulage is usually conducted by borses drawing 
on roads going along the level course of the seam. The rails em- 
ployed are of cast iroa, of an angle shape, about din. deep in the 
side, cast in leugths of 4ft. and weighing about sixty rails to the 
tou. The gauge to which they are laid is usually about 2ft. 10in., 
and each end of the rail is spiked to a larch sleeper, 6in, broad by 
2hin. thick, costing 1}d. to 2}d.each. The haulage of coals from 
dip workings is accomplished by means of stationary engines placed 
underground, and supplied with steam from boilers at the surface. 
The steam is carried down the upcast end of the shaft in pipes, and 
the exhaust steam from the engine is conveyed about 20ft. up the 
shaft in pipes, and then discharged to assist the ventilation. in 
some cases, however, the plan of letting the exhaust steam escape 
into the shaft has been found to injure the walls of the pit by loosen- 
ing the strata; and in recent fittings it has been deemed advisable 
to convey the steam the whole distance up to the surface in pipes. 

The dip and rise of the strata in the district varies from 1 in 10 
to lin 3. When the inclination is so steep as 1 in 3 the minerals 
aro lowered from the rise workings by selt-acting inclines with a 
chain aud a horizontal pulley at the head of theincline. The pulley 
is usually about 3{t. in diameter, and the chain for lowering the 
wagons is passed twice round the pulley to prevent slipping. ‘I'ne 
brake is applied to a friction ring cast on the side of the pulley. 

The Scotch collieries cannot be said to be fisry: in few cascs, 
indeed, are safety lamps required in working. Each pit has its fire- 
mau, who goes round the working faces of the pit each morning 
before the men proceed to work, to certify that all are free from fire. 
There are seldom any accumulations of gas, except in places wholly 
shut off from the air current. In the “stoop and room” workiog 
the stoops or pillars are almost invariably turned without the assist- 
ance of face brattices. The usual method of conducting the air 
current is to split it at the pit bottom and lead it round the working 
faces, and back to the upcast end of the shaft by the heading drift 
The size of the 
main airways is seldom larger than 20 square feet area, and the 


| quantity of air travelling in each of the two splits does not often 


In the neighbourhood of Bithgate the mid | 


seam lies in connection with the famous Torbanebill coal, so | 


highly valuable for the production of paraffin oil. 

The next valuable seams of ironstove are those lying under the 
Possil or Cowglen limestone. The first of these are the Pussil iron- 
stones, two seams of excellent quality, the first of which is about 
ldin. thick, and the second about 1Uin., both lying in connection 
with thin beds of coal, which conduces much to economy in working 
them. ‘These two seams of ironstone extend over a large district, 
and generally maintain a regular thickness. Under the lowest of 
them lies the Govan gas coal, occupying the same positio. as the 
Lesmahagow and Knightswood gas coal. The quality of this coal 
is best, and it is worked most extensively at Lesmahagow. 

The next seam is the California clayband ironstone, of good 
quality, and worked at Kelvinside, to the west of Glasgow. 

Tho upper ironstone of Garscadden is the next seam; it is a 
blackband of first-rate quality, varying from 8in. to I4in. in 
thickness. 

The lower ironstone of Garscadden is very much of the same 
quality as the preceding; it varies in thickness from 4in. to 14in. 

The Garibaldi clayband ironstone underlies the last-mentioned 
seam, averaging 14in. thick. 

The Dalry or Johnstone blackband ironstone lies under the pre- 
ceding seams, varying from 10in. to 18in. in thickness. 

The ironstones worked at Comrie, Oakley, Inzievar, Cowden- 
beath, and Lumphinnans, in Fifeshire; Kiuneil, Grange, and Bal- 
bardie, in Linlithgowshire; Croy, Banton, Kilsyth, and Kirkintilloch, 
in Dumbartonshire; Dolphingstone, Tranent, and Wallyford, in 
Fast Lothian; Dryden, in Mid Lothian ; Johnstone aod Paisley, in 
Renfrewshire; Muirkirk and Dalry, in Ayrshire; Possil, Gars- 
cadden, Kenmure, and Cadder, in Lanarkshire; correspond in 

ition with the ironstones lying under the Possil or Cowglen 
imestoue. 

Between the Dalry blackband ironstone and the Hurlet coal there 
are numerous clayband ironstones; but with the exception of one 
or two which have been partially worked at Hurlet, there are none 
workable, In the position of the Hurlet coal itself there is some- 
times found a band of ironstone, as at Easterhouse, near Carnwath ; 
but it is usually so contaminated with sulphur as to be quite unsuit- 
able for iron-making purposes. 

Fitting and Working of Collieries.—The cepth at which the seams 
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exceed 10,000 cubic feet per minute, or 20,000 cubic feet per minute 
tutal quantity of air passing through the entire mine. 

The furnace is the universal rarifying power for ventilation. The 
steam jet asa principle has not been adopted, the only applications 
of steam for ventilating purposes being in working with under- 
ground engines, where the exhaust steam is discharged into the upcast 
shaft. The furnaces employed for ventilatioa are built a gocd deal 
after the Newcastle model; not so large, certainly, but the same in 
In the ordinary ventilating furnace the firegrate is about 
7ft. long by Sft. wide, placed at about 20in. or 2ft. above the floor. 
The spring of the arch is about 3ft. above the firebars, and the arch 
is turned with a rise of about 2}ft. in the centre. The furnace is 
usually placed about 4%ft. back from the upcast shaft, and the arch 
over the fire is built forwards into the shaft. The whole volume of 
the return air from the workings is made to pass over the firegrate, 
as the return current is never inflammable, and there is never any 
necessity for dumb drifts. 

The usual form of winding engines employed is a pair of coupled 
horizontal engines, with cylinders varying from 2vin. to 3vin. 
diameter, 4ft. to 5ft. stroke, and 10ft. to 13{t. winding drums on the 
first motion. The weight of the hutch or wagon bringing the coal 
from the cullier is about 4 cwt., and it contains about 10 cwt. of 
coal. ‘I'wo hutches are usually raised at a time, so that the load on 
each rope is about 28 cwt., exclusive of the cage, which weighs from 
5 cwt. to 7 ewt. The quantity raised from each pit ranges from 
50 tons to 350 tons per day. Hemp ropes are in most common use; 
where wire ropes are used, round wire ropes are becoming more 
common in deep pits. Flat wire ropes were a good deal used; but 
there is an impression among Scotch engineers that they are not 
economical, and this is attributed to an unequal straining on the 
different plies forming the rope, and they have been abandoned in 
mauy collieries on this account. 

The cost of sinking and fitting the pits of course depends entirely 
upon the depth and the quantity of water to be contended with. 
The nature of the strata in all parts of the coalfield is about the 
same, consisting of alternating beds of sandstone and shale. Taking 
the average quantity of water.to,be raised from a pit at 250 gallons 
per minute, which is considered a fair quantity in the district, the 
cost of fitting and sinking a pit is— 

For a pit 120 yards deep about £3,000 ; 
- 160 ” 9 £5,000; 
» 200 » » £7,000. 
These sms are exclusive of tho cost of the working plant for pro- 
perly working the colliery. 





The cost of working the coal aud putting it in wagons for delivery, 
including royalty and all charges, varies from 33. to 4s. 6d. per ton 
of 22}cwt. The first of these rates represents nearly the cost of 
raising the Wishaw Ell coal, and the latter the cost for the thinner 
seams under the Splint coal. The cost of raising and calcining the 
ironstone ready for delivery, including royalty and all charges, 
varies from 10s. to 18s. per ton of 22} cwt. The general average 
cost of coal at the Coatbridge Ironworks, including lordship, cost of 
working, and railway charges, ranges from 5s. to ds. 6d. per ton; 
and the cost of calcined ironstone from 13s. 6d. to 20s. per ton. Lime- 
stone is generally purchased from the limestone quarriers, and costs, 
delivered at the works, about 5s. 4d. per ton. 

The average royalty paid to the landlord is about 8d. per ton on 
coal, The Wishaw Ell coal, however, has recently realised as much 
as 1s. 3d. per ton. The lordship on gas coal is one-eighth of the 
hill price or the price at the pit mouth. On blackband ironstone 
the lordship is 2s. 6d. to 33. 6d. per calcined ton of 22} ewt.; and on 
clayband ironstone 1s. to 1s. 34. per calcined ton of 22}ewt. The 
lordship on limestone is about 4d. per ton. 

Railway and Canal Accommodation —The district is accommodated 
by the Caledonian, Edinburgh and Glasgow, Monkland, Scottish 
Central, and Glasgow and South Western Railways; and by the 
Monkland, Forth and Clyde, and Union Canals. 

The Caledonian Railway lies over the most valuable parts of the 
coalfield, aud accommodates the most valuable coals in the upper 
series of minerals. On the line from Glasgow to Edinburgh it 
passes the Caulm limestone and fireclay field at Garnkirk. It euters 
upon the coalfield at Gartcosh station, ranning over the outcrop of 
the Kiltongue coal. It then passes the collieries of Gartsherrie, 
Coatbridge, Whifflet, Holytown, and enters upon the great Wishaw 
coalfisld at Motherwell and leaves it near Carluke. ‘I'he Lesmaha- 
gw branch brings the gas coal from Lesmahagow, the ironstone from 
Bankend, and the upper coals from Larkhall, Allanton, Ferniegair, 
an:l other collieries as far up the lineas to near Auchenheath. The 
Wilsoutown branch takes the gas coal and ironstone from Wilsou- 
town and Forth. ‘The Clydesdale Junction branch accommodates 
the Newton and Rutherglen coalfields, and serves as a route for the 
conveyance of coal from the Wishaw field to the south and east 
districts of Glasgow. The coal traffic on this line finds a shippin, 
port at Glasgow, Greenock, Granton, and Leith on one system of 
railways ; and at Kirkintilloch on board canal boats by means of the 
Kirkintilloch branch of the Monkland Ruailways. 

The Edinburgh and Glasgow Railway main line passes over the 

Possil and Bishopbriggs ironstone field, and with the assistance of 
the Scottish Central and Monkland Railways opens up a communi- 
cation between the Coatbridge Ironworks and the Denny ironstone 
fizld. The Redding collieries are on the main line, and the Black- 
braes collieries are connected with it by the Blackbraes branch. The 
Milngavie and Helensburgh branches pass over the Milngavie and 
Kelvinside mineral field. The ouly shipping port of the Edin- 
burgh and Glasgow line on its own system is Grangemouth, bat it 
is in communication with Leith and Granton by the Caledonian 
Railway. 
The Monkland railway system accommodates nearly the wholo 
area containing the accessible portion of the slaty bands of ironstone, 
and conveys all the ironstones arising on it to the ironworks over 
one system of railway. 

The ironstone fields of Govan, Paisley, and Johnstone are 
accommodated by the main line of the Glasgow and South-Western 
Railway. 

The Moukland Canal conveys the coals in the Baillieston and 
Drumpeller districts to the ironworks or to Glasgow, or to Greenock 
by the Forth and Clyde Canal. The Union Canal conveys the coals 
from Redding and Causeway End to Edinburgh. 

In conclusion it may be stated generally that the area containing 
the most valuable coals, which are those above and including the 
Splint coal seam, is bounded on the west by Glasgow; on the 
north by Greenfield, Cardowan, Easterhouse, Heatherykuowe, 
Gartsherrie, Airdrie, and Standrig; on the east by Clarkston, 
Chapelhall, and Cleland; and ou the south by Dalserf aud Larkhall. 
The area containing the Virtue Well, Kiltongne, and Drumgray 
coals, and the ironstones in their locality, extends as far north as 
Jaweraig, Falkirk, aud Grangemouth; east as far as Bathgate ; aud 
south to near Carlake. The area containing the seams in the 
locality of the Possil, Garscadden, and Dalry ironstones extends as 
far north as Duntocher, Milngavie, Kilsyth, and Denny ; and as far 
east as Bathgate and Wilsontown; and nearly as far south as 
Lanark. It has been from these districts that the supply of coal and 
ironstone has been almost wholly derived during the last hundred 
years, 

The whole Glasgow mineral district, forming the subject of the 
present paper, contains 111 blast furnaces producing about 900,000 
tous of pig iron per annum, and consuming about 2,500,000 tons of 
coal; 1,485,000 tons of ironstone, and 445,000 tons of limestone. 
The entire district contains about 260 collieries, which raise 
ennually about 8,500,000 tons of coal, or nearly 77 per cent. of the 
whole produce of Scotland. 








Licutixc or Parts —The progress of gas in Paris b»comes every 
day more considerab'e. The first attempt at this kiud of lighting 
was made on the last night of the year 1829, in the Rue de la Paix ; 
then, six months after, in the Rue Vivieune. It was only after the 
Revolution of July that lighting by gas was adopted in the principal 
quarters of Paris. The eight companies which existed in 1859, and 
of which the capital was more than thirty millions, were amalza- 
mated in 1860 under the name of the Compagnie Parisienne. 1n 
1855, the production of gas amounted 40,774,400 cubic metres; in 
1860, to 75,518,922 cubic metres; in 1861, to 84,230,176; in 1862, to 
92,502,370; aud in 1863, to 100,833,258. The leugth of the service 
pipes in 1860 was 817 kilometres (five-eighths of a mile each); in 
1862, 924 kilometres ; in 1863, 1,037. Gas is principally used on 
the ground floors of houses. ‘The French are far from having 
generalised its employment as in England, where gas is commonly 
found on every fluor. ‘here are at Paris ten gas factories, eight of 
which belong to the Compignie Parisienne; they are La Vilette, 
the Ternes, Passy, Belville, Vincennes, Vauyirard, Maison-Blauche, 
and Batignolles. The other two are the factory of Charonne, be- 
longing to the Portable Gas Company, and the gasometer of the 
Invalides. These ten factories occupy at least 2,700 workpeople. 
In the eight factories of the company there are forty-three steam- 
engines of about 500-horse power. 


Accipents 1n France sy Licutsixe. —During the period between 
1835 and 1863, 2,238 persous have been slain by lightning in 
France. The maximum number of deaths in one year was 111; 
the minimum, 48. If we take the number of those wounded at 
twice that of those killed, we chall have a total of no fewer than 
6,714 victims, or a mean number of 230 per annum. It thus appears 
that grim death wields the lightning to some purpose. Electricity 
manifests some strange predilections in selecting its victims. Thus, 
between 1854 and 1863, 880 persons were struck by lightning, of 
whom but 243 were females, or 26°7 per ceut. In England the per- 
centage is 21°6. In many instances the lightning striking in the 
midst of groups, selects the males, sparing the females more or less. 
Again, flocks of more than 100 animals, such as horned cattle, sheep, 
or swine, have been slain at once, while the herds or shepherds, 
standing in the midst, have escaped. Many strange examples may 
be found of individuals who have been struck more than once. 
Thus one man hed his left foot wounded twice within five years, 
and another was visited by lightning no fewer than three different 
times in different houses. In 1853 thirty-four persons were killed 
in the country, of whom one-half had taken shelter under trees. 
Between 1841 and 1853, 107 persons were struck by lightning, of 
whom 21 stood at the time beneath trees. Duringa period of many 
years the maximum of accidents, both in England and France, has 
occurred in the months of July aud August. As to the period of the 
day during which they occur, we find that, out of 53 cases in which 
the hour has been noticed, 46 idents occurred between nine 
o'clock in the morning and nine at night, 7 only during the re- 
maining twelve hours. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

642. FrEvERICK TOLHAUSEN, Boulevard Magenta, Paris, ‘‘ Improvements in 
breech-loading fire-arms.” — A communication from John Webster 
Cochran, New York, U.S.—Petition recorded Sth March, 1865. 

967. JEAN Is1poR Darkiset, Dax, France, “ Improvements in seats of water- 
closets.”"— Petition recorded 5th April, 1865. 

1:41. Wmu1aM Epwarp Genes, Wellington-street, Strand, London, “ An 
improved ry."—A communication from Louis Auguste higaux, 
Faubourg St. Martin, Paris.—Petition recorded 24th April, 1865, 

1232. Jean Baptiste Lavancny, Peter-street, Wardour-street, London, ‘‘ A 
new or improved chair ladder.” 

1238. THomas Wricut Rog, Ardwright-street, Nottingham, “ Improve- 
ments in machinery for folding and carding lace or light fabrics.”— 
Petitions recorded 3rd May, 1865. 

1468. Henry Moseuy, Olveston, Gloucestershire, ‘A new or improved 
machine for obtaining motive power, and other useful purposes.”— Peti- 
tion recorded 29th May, 1865. 

1496. WittiaM AvGustus Brown, Carliol-street, Newcastle-on-Tyne, 
Northumberland, ‘‘ Improved mechanical arrangements for steering 
ships and other navigable vessels.”— Petition recorded 31st May, 1865. 

1620. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “‘ Improvements 
in furnaces.".—A communication from Felix Alexandre Testud de 
Beauregard, Paris.— Petition recorded 15th June, 1865. 

1628. MicuaxL Henry, Fleet-street, London, *‘ Improvements in the 
methoe of, and apparatus for, effecting and recording telegraphic com- 
munications."—A communication from Sarah Martha Buckwell, Luino, 
Italy. 

1632. Cnartes Aveustvs LaMont, New York, U.S., ‘‘ An improved mode 
of desiccating eggs, and apparatus for effecting the same.”— Petitions 
recorded 16th June, 1865. 

1644. Epwarp Wuatisy, Blackburn, L . “Imp e 
machinery for twisting, doubling, and laying all kinds of yarns.” 
1646. Gxrokes Smit, jun., Richmond-terrace, Clapham-road, Surrey, 

‘ in 1 tive engines and railway carriages.”— Petitions 
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Impr e 
recorded 19th June, 1865. 

1655. Epwarp Grirrira Brewer, Chancery-lane, London, ‘‘ Improvements 
in the construction of taps or valves,”—A communication from Ernest 
Alexandre Ribert, Paris. 

1656. WiLL1aM CLARK, Chancery-lane, London, “ Improvements in the means 
and apparatus for generating motive power.”—A communication from 
Jules Gros, Boulevart St. Martin, Paris.—Petitions recorded 20th June, 
1865. 

1605. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in apparatus 
for typographic and lithographic printing.”—A communication from 
Auguste Hyppolite Marinoni and Frangois Noel Chaudré, Boulevart St. 
Martin, Paris.— Petition recorded 21st June, 1865. 

1672. SamuEL GobFrKxEy, Middlesborough-on-Tees, Yorkshire, “ Improve- 
ments applicable to furnace bars and fire grates.” 

1673. NicuoLas DE BEgcKER. Gloucester-road, Hereford-square, Old 
Brompton, Middlesex, ‘‘ Improvements in umbrellas and parasols.” 

1674. Epwarp Kenwortuy Dutron, Sale, Cheshire, ** Certain improvements 
in apparatus for measuring and indicating the flow of liquids.” 

1675. JULIAN Moses ABRAMS, Moorgate-street, London, *‘ Improvements in 
apparatus for the reception of coin.” 

1676. MicugL Siegrist, Montpelier-road, Brompton, Middlesex, ‘* Improve- 
ments in apparatus for the use of passengers aud others for signalling 
on railway trains.” 

1677. Witt1AM EpwarpD Newtox, Chancery-lane, London, “ Improvements 
in surface cond Mae A ication from Alban Crocker Stimers, 
New York, U.S. 

1679. JAMES GALE, jun., Devonshire-terrace, ‘‘ Improvements in preparing 
and treating gunpowder.”—Petitions recorded 22nd June, 1865. 

1680, ARCHIBALD EpwarkpD Dosss, Lincoln’s-inn, London, ‘* Improvements 
in drags for carriages.” 

1683. Lestey Wut, Paisley, Renfrewshire, N.B., ‘* Improvements in clay 
tobacco pipes.” 

1684. WiLLIAM JEREMIAH Murpny, Lady’s Well Brewery, Cork, Ireland, 
** An improved apparatus for stopping railway trains.” 

1685. WiLt1aM Lusty, Birmingham, “ Improvements in machinery for the 
manufacture of needles.” 

1636. Epwarp Fixcn, Chepstow, M e, “Improvements in 
machinery and appuratus for the mannfacture of rivets, bolts, spikes, and 
similar articles.” 

1687, Henry Saxon SNELL, Chancery-lane, and FrepERick EDWARD THOMAS, 
Manchester-terrace, Liverpool-road, Islingtov, London, ‘* Improvements 
in apparatus used in supplying gas to burners.”— Petitions recorded 23rd 
June, 1865. 

1688. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
** Improvements in life-boats.”—A communication from Louis Prosper 
Reynaud, Rue de l’Evéque, Paris. 

1689. RopERT EasTMAn, Islington, London, “ Improvements in castors.” 

1690. MATTHEW ANDREW Muir and James McILwuaw, Glasgow, Lanark- 
shire, N.B., “‘ Improved sanitary app r arrang’ for prevent- 
ing noxious exhalations such as arise when coating or treating iron or 
other articles,” 

1691. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘ An improved 
portable table or seat.”—A communication from Charles Joseph Everickx, 
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1695. Josep SoLomon, Red Lion-square, London, “ Improvements in the 
preparation of magnesium for illuminating purposes,”—A communication 
from Frangois Pierre Le Roux, Paris. 
1€96. CuarLss Ross BAMBER, Jersey, ‘A new or improved apparatus for 
producing the magnesi light,”"—Petitions recorded 24th June, 1865. 
a = re Lewis Jowett, Swansea, Glamorganshire, ‘* Improvements in 





1700. Morris AsuBy, Staines, Middlesex, ‘‘An improved brewers’ and 
distillers’ refrigerator or apparatus for cooling liquids, condensing steam 
or other vapours.” 

1701. Josse Eorpk Sranoeue, Rue de I’Equerre, Antwerp, Belgium, “ An 
improved hydraulic apparatus for prod % motive power.” 

1702. RicHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ {mprovements 
in machinery for printing in colours.”—A communication from Martin 
Moeglen, Guebwiller, France. 

1704. SAMUEL StsPHEN Bateson, Bolton-street, Mayfair, London, “ Im- 
provements in croquet mallets.” 

1705. JouN WuitTLE, Frampton-terrace, Boston, Lincolnshire, “ Improve- 
ments in forming the permanent ways of railways.” 

1706. Joun Mepuurst, Rotherhithe-street, Surrey, “‘ Improvements in 
portable punching apparatus.” 

1707. WitutaM Epwarkp Newton, Chancery-lane, London, ‘* Improvements 
in the manufacture of hats and other felted goods and fabrics."—A com- 
munication from Edwin Dodd McCracken, New York, James McCracken 
and Charles Edward McCracken, Bloomfield, John Adams Southmayd, 
Elizabeth, New Jersey, and Robert Warner Southmayd, Philadelphia, 
Pennsylvania, U.S. 

1708. Witt1AM Epwarp Newton, Chancery-lane, London, “ An improve- 
ment in pianofortes.”—A ication from Herman Lindeman and 
Henry Lindeman, New York, U.S.—Petitions recorded 26th June, 1865. 

1709. Henry Martyn Kennarp, Viaduct Works, Crumlin, near Newport, 
M thshi Imp: ts in hinery for rivetting and for 











“ 
making rivets.” 

1711. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improved 
method of, and apparatus for, burning liquid hydrocarbons, and the 
employment thereof for heating pu ."—A communication from 
Al dre Schpakofsky and Nicolas Stange, St. Petersburg, Ruasia. 

1712. Jamzs Spratt, Stranraer-place, Maida Vale, London, “ Improvements 
in apparatus for cutting hay, straw, and other vegetable material.” 

ap Joun KinkuaM, Manchester, “‘ Improvements in securing the rails of 
railways.” 

1714. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in cotton gins.”—A communication from Frederick Tabor Ackland, 
Henry George Mitchell, and Mustapha Mustapha, Zagazig, Egypt. 

1715. W.t1aM Brooks, Philadelphia-street, Bristol, Somersetshire, ‘* Im- 
provements in heating chisels, knives, plane irons, gouges, augers, steels, 
shears, scythes, and saws,"— Petitions 27th June, 1865. 

1717. Wiu1aM IncHAM, Manch , ** Imp ts in circular pressing 
machines for finishing woven fabrics.” 

1718. Joun Kay Farnwortu, Alderley Edge, Cheshire, *‘ Improvements in 
or applicable to railway and other carriage windows.” 

1719. WitL1aM EDWARD Newton, Chancery-lane, London, “ Improvements 
in the preparation of amalgams of quicksilver or mercury, and in the 
application of such amalgams to various pu in the arts.”— A com- 
munication from Henry Wurtz, New York, Us. 

1721. James Wepster, Glasgow, Lanarkshire, N.B., “Improvements in 
under vests.” 

1722. WituiaM Percival, Aston-by-Budworth, Cheshire, “ A new or 
ineneee table or support to loyed in the dressing and finishing 
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1723. KicuarD Boot, Arboretum-street, and Joun Coxon, Long Hedge-lane, 
New Sneinton, Nottingham, “ Improvements in twist lace machines.” 
1725. WintiaM EpwarD Newton, Chancery-lane, London, “‘An improved 
shirt front.”—A communication from Evelin French, New York, U.S. 
1726. Epwin Reynoups, Albert-road, Nunhead, Surrey, “ Improvements in 
apparatus for preventing the opening of sash wind from the outside, 
and for the secure fastening thereof.” 
1727. WittiaM Bornam, Sheffield, ‘‘A new and improved food or fluid 
5 aoe for feeding bottle and other tubes.”— Petitions recorded 28th 








1729. Davip Mercer, Thomas Mercer, JonaTHaN Mercer, and Josrru 
Mercer, Great Harwood, near Accrington, I hire, ** Imp 
in sizing machines for sizing yarns, beams, or warps to be woven.” 

1731. Joun Cox, Gorgie Mills, Edinburgh, ‘* Improvements in oars, paddles, 
rowlocks, seats, and fittings for boats and ves-ele.” 

1733. ALEXANDER Paince, Trafalgar-square, Charing-cross, London, “A 
new or improved self-acting apparatus for distributing the feeding 
materials in high furnaces."—A communication from Emile Langeu, 
Troisdorf, Prussia: 

1735. Wu.L1aM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in locks.”—A communication from Frank Grant Johnson, Edwin Devoe, 
and Jay Jarvis Jones, New York, U.S.— Petitions recorded 29th June, 1865. 

1737. WitLtamM ScHorieLD, Heywood, I hire, “* Improve ts in the 
manufacture of gas retorts and other articles made of fire-clay, and in 
furnaces for burning the same, and for other purposes.” 

1741. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of collars and cuffs.”"—A communication from Henri 
Lucien Girard, Puteaux, France. : 

1743. Joun Keiauuey, Bradford, Yorkshire, “‘ Improvements in looms for 
weaving.” 

1745. Epwin Exuorr, Wharf-road, City-road, London, “ Improvements in 
steam boilers, furnaces, and engines, and in parts connected therewith.” 
—Petitions recorded 30th June, 1865. 

1747. Grorex Daviss, Serle-street, Lincoln’s-inn, London, ** Improvements 
in knitting ram A ication from William Williams Clay, 
Philadelphia, Pennsylvania, U.S. 

1749. JAMES ATKINS, Birmingham, ‘* Improvements in the manufacture of 
certain kinds of metallic tubes and rods, and in ornamenting metallic 
tubes and rods.” 

1751. Witttam McGregor, Kidbrooke Villas, Blackheath, Kent, ** Improve- 
ments in the points and crossings of railways.”—Petitions recorded 1st 
July, 1365. 

1753. Yonam Baaos, Chancery-lane, London, ‘‘ Improvements in submarine 
telegraphy, which imp are also applicable in some cases to land 
telegraphy.” 3 

755. EDWARD DEang, City of London, “Improvements in tubular structures, 
rendering them specially applicable for ships’ masts and building pur- 
poses,” 


1757. STEPHEN Bates, New Radford, Nottinghamshire, ‘‘ Improvements in 
the fact ducti 





impr 











e or pi of bobbin net or twist lace made on 
bobbin net or twist lace machines.” 

1759. JosgpH NAVEACX, Strepy Bracquegnies, Belgium, ‘‘ Improvements in 
apparatus for stopping and retarding raiiway carriages and locomotive 
engines.” 

1761. Louis Henry Gustavus Enruarpt, Aldridge-road Villas, Bayswater, 
London, “ Improvements in vices,”— Petitions recorded 3rd July, 1865. 
1763. Puuap Passavant, Bradford, Yorkshire, “Improved linings for 
ladies’ dresses."—A communication from Friedrich August Pieper, 

Barmen, Prussia, 

1767. Josian Harrineton, Lansdowne-terrace, Acre-lane, Brixton, Surrey, 
**Improvements in carriages.” 

1769. Jamzs Epwarps W1Lson, Grasmere, Torquay, Devonshire, “‘ Improve- 
ments in locomotive engines, and in springs of railway carriages.”— 
Petitions recorded 4th July, 1865. 

1771. WiutiaM Evwarp Gepex, Wellington-street, Strand, London, * An 
improved circular endless railway."—A communication from Ernest 
Michaux, Faubourg St. Martin, Paris. 

1777. Josxpu Wace Garay, St. Dunstan's Hill, London, *‘ Improvements in 
machinery for cleaning and decorticating rice and other grains and seeds.” 

1779. HaRRY EMANUEL, New Bond-street, London, “ A new manufacture 
of or improvement in ornaments for personal wear,”— Petitions recorded 
5th July, 1865. 








Invention Protected for Six Months by the Deposit of 
a Complete Specification. 
1884. NATHANIEL JENKINS, Boston, Suffolk, Massachusotts, U.S., ‘* Im- 
provements in steam and water valves,”—Deposited and recorded 11th 
July, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

2002. CuaRLEs EpmMoxp Green, Blandford-street, Portman-square, and Joun 
GR8EN, Windermere Cottage, Winchmore Hill, Edmonton, Middlesex.— 
Dated 12th July, 1862. 

2007. Tuomas Hitt, Hampton House, Great Warley, Essex.—Dated 12th 
July, 1862. 

2077. Tuomas Meriton, Hamburg.—Dated 22nd July, 1832. 

2042. Rosgert Dunn, Newcastle-upon-Tyne.—Dated )6th July, 1862. 

2050. WituiaM Gossage, Widnes, Lancashire.—Dated 18th July, 1862. 

2065. WittiaM Evwaxrp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 19th July, 1862. 

2035. Tuomas GoULSTON GHISLIN, Hatton-garden, London.—Dated 16th 
July, 1862. 

2052. Oscar FiTzALAN MORRILL, Massachusetts, U.S.—Dated 18th July, 
1862. 


2060. ROBERT BakreETr?, Stepney, Middlesex.—Dated 19th July, 1862. 
Patents on which the Stamp Duty of £100 has been Paid, 


1711, James Muserave, Belfast, Ireland.—Dated 29th July, 1858. 
1591. Joun Fow eR, jun., Cornhill, London.—Dated 14th July, 1858, 





0 Proceed. 

613. EpwarD Humpurys, Deptford, Kent, ‘‘ Improvements in combining 
marine steam boilers.” 

616. Tuomas Turton, Phenix Works, Cross, Smithfield, Sheffield, “ An 
improved machine for shaping file or other ‘blanks’ by means of dies 
fitted into vibrating jaws.”—Petitions recorded 4th March, 1865. 

635. JouN HeseLGrave Witson, Huddersfield, Yorkshire, ‘‘ An improved 
method of and means or apparatus for measuring the human body.” 

637. ALEXANDRE EUGENE ADOLPHE AUBERT and Gustave EuGene MicnEeL 
GeRarD, Rue du Théatre, Grenelle, Paris, “‘ Improvements in the manu- 
facture of shoes and other coverings for the feet.”—Petitions recorded 7th 
Juarch, 1865. 

642. Freperick TOLHAUSEN, Boulevart Magenta, Paris, ‘‘ Improvements 
in breech-loading fire-arms."—A communication from John Webster 
Cochran, New York, U.S, 

648 Joun Suanks, Barhead, Renfrewshire, N.B., ‘‘ Improvements in water- 
closet apparatus.”—Petitions recorded 8th March, 1865. 

661. WituiAM Henry James, Old Kent-road, Surrey, *‘ Improvements in 
carriage ways, aud in carriages for the same.” 

665. WiuLIAM DANIEL ALLEN, Endcliffe, Sheffield, ‘‘ Improvements in the 
oe a wheel | tyres, and in the implements or tools 

ployed in suc Been. . 

669. Vicron DeLperpanGe, Brussels, Belgium, ‘‘ An improved method of 
connecting together tubes or pipes used for conveying gas and water, 
and for other purposes.”— Petitions recorded 9th March, 1865. 

670. Joseru FREEMAN, Epwarp Gract FREEMAN, and CuarRLes Henry 
Freeman, White Lead Works, Battersea, Surrey, “ Improvements in the 
preparation of turpentines and varnishes.” 

680. Joserpu Samusn, Finsbury-square, and SAMUEL MILLBOURN, Oxford- 
street East, London, “ Impr ts in hinery for preparing flax, 
hemp, and other fibrous materials requiring like treatment.” —Petitions 
recorded 10th March, 1865. 

684. CuARLES JouNsoN, Oxton, near Birkenhead, Cheshire, “‘ An improved 
combined tee-piece and valve.” 

687. JuLIUS GARELLY, Vernon-place, Bloomsbury-equare, London, “ An 
improved machine for cutting button-holes."—A communication from 
George Rehfus, Philadelphia, Pennsylvania, U.S. 

690. Tuomas WhITEHEAD and Henry WALTON WuiTEHEaD, Holbeck, Leeds, 
Yorkshire, “‘ Improvements in machinery or apparatus for hackling flax, 
hemp, or other similar fibrous substances.” 

692. EpwarD Brown Wi1son, Glasgow, Lanarkshire, N.B., “‘ Improvements 
in furnaces and fire-places.” 

693. JAMEs Murpocn Napier, York-road, Lambeth, Surrey, “ Improve- 
ments in wine glasses, and in stands or holders for the same.”— Petitions 
recorded 11th March, 1865. 

701. Ropert MarspDEy, Sheffield, Pp 'Y or appa- 
ratus for rolling, shaping, or forging metals."—Vetition recorded 13th 
March, 1865. 

708. Francis Avcustus Bakgxpuin, Birmingham, ‘‘ Improvements in 
breech-loading fire-arme, and in cartridges for breech-loading fire-arms.” 
=v a communication from William Montgomery Storm, New York, 
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709. James Deas, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in and con- 
nected with levers for railway switches and signals.” 

712. Ricuarp ARCHIBALD BroomayN, Fileet-street, London, 
processes for the production ot photographic images ca 
inked with fatty inks.”"—A communication from Cyprien 
Motay and Charles Raphael Maréchal, Me'z, France. ; 

714. Epmunp Dorman H , Paper-buildings, Temple, ‘* Improvements 
in the construction of safes for securing valuable articles from thieves 
and fire.”"—Petitions recorded 14th March, 1865, 

722. NATHANIEL NEAL Souty, Mosely Hall, near Wolverhampton, Stefford- 
shire, ‘‘Improvements in water twyers for blast furnaces.”—Partly a 
communication from Norris Best, Woodstock, New Brunswick, North 
America. 

726. Henry Cuevos, Ely-place, Holborn, London, “ Improvements in key- 
less watches.” y 
729. AsTLEY Paston Price, Lincoln’s-inn-fields, London, “ Improvements in 

obtaining sulphurous acid.”— Petitions recorded 15th March, 1865. 
738. WiuL1aM Lozpgr, New Broad-street, London, ‘‘ Improvements in the 
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permanent way of railways."—A communication from Gabriel Dumler, 
Nawur, Belgium. 

740. Ropert Bau, Carlisle, Cumberland, ‘‘ Improvements in working rail- 
way signals, and in the machinery or apparatus connected therewith.” 

741. WitL1aM Brookes, Chancery-lane, London, “ Improvements in musical 
instruments,”"—A communication from Pierre Luis Gautrot, sen., Paris. 
Petitions recorded 16th March, 1865. 

758. GBRakD Ratston, Tokenhouse-yard, London, “‘ Improvements in the 
mode of forming and making clothing.”—A communication from Thomas 
= Lambert, Peekshill, Westchester, and Theodore Bourne, New York, 


763. Francis Wisk, Chandos Chambers, Adelphi, Westminster, “ Improve- 
ments in hanism for attaching buttons to fabrics."—A communica- 
tion from George Rehfus, Philadelphia, Pennsylvania, U.S. 

768. Joun Howarp Kipp and James Cuapwick Matugr, Manchester, “ Im- 
provements in floor-cioth, and in hinery for the facture of floor- 
cloth.” —Petitions recorded 18th March, 1865. 

787. WILLIAM ARTHUR, Atheringtou, D hire, p in com- 

or apparatus for registering the course steered by a vessel during 
any given period.”— Petition recorded 21st March, 1865. 

813. Tuomas Harvey SaunpkRS, Little Suffolk-street, Southwark, Surrey, 
“Improved means of ventilation by the use of perforated tubular 
cornices and centre-pieces.” 

816. Louis Aveustus Lens, Bucklersbury, London, ‘‘ Improved apparatus 
for securing the frame se the fittings in travelling bags.” 

$27. Matrusw Prers Watr Boutton, Tew Park, Oxfordshire, ** Improve- 
ments iu obtaining motive power from aeriform fluids and from liquids,” 
— Petitions recorded 23rd March, 1865. 

832. WittiaM Loxpgr, New Broad-street, London, “‘ Improvements in the 
manufacture or construction of rails for railways.”—A communication 
from Gabriel Dumler, Namur, Belgium. 

838. Danigu ARNOLD, Bridge-street, Cork, Ireland, “‘ Improvements in gun- 
locks.” — Petitions recorded 24th March, 1865. 

855. WituiaM Cuark, Chancery-lane, London, “‘ Improvements in the 

facture or prey jon of materials for, and in their application to 
lighting and heating purposes, also in apparatus used for the same.”— 
communication from Auguste de Peyronny, Boulevart St. Martin, Paris, 
— Petition recorded 25th March, 1865. 

869. Joun Norris, jun., Winchester, Hampshire, ‘‘A new or improved 
apparatus for grooming horses,”— Petition recorded 28th March, 1865, 

886. Ricuarp CakpWELL Ropinson, Cannon-street, London, ‘* Improve- 
ments in machmery for the cutting of nails, brads, or spikes, and in the 
conformation of sume of such nails and spikes.”—Petition recorded 20th 
March, 1865. 

1303. StanisLas PoKNTYNSKI and Micug, MyciKusKi, Rue de l’Echiquier, 
Paris, ** luprovements in the mode of, and apparatus for, obtaiuing and 
applying motive power.”— Petition recorded 10th May, 1865, 

1456. KicHaRD ARCHIBALD Brooman, Fieet-street, London, “ A new method 
of manufacturing oil from fatty matters or the residuum arising from 
the distillation of fatty matters, the manufacture of stearic acid, soap, 
and purification of oils."—A communication from Pierre Rén6 Beau- 
mont, Paris.—Petition recorded 27th May, 1865. 

1494. Hypouite Monies, Boulevart St. Martin, Paris, ‘‘ An improved burner 
for gas and other lighting apparatus.”—Petition recorded 31st May, 1865, 

1578. George Epwarp Merk, Crane-court, Fleet-strect, and Wituiam 
Howrs Howes, Curtain-road, Shoreditch, London, ** lanprovemeuts in 
fastenings for doors, windows, drawers, and other like purposes.”—Peti- 
tion recorded 9th June, 1865. 

1631. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in lamp burners aud parts connected therewith.”—A communication 
from Rufus Spaulding Merrill and William Lincoln, Boston, Massachusetts, 
U.S.—Petition recorded 16th June, 1865. 

1673. NicuoLas Dk BeckER, Gloucester-road, Hereford-square, Old Brompton, 
Middlesex, ‘* Improvements in umbrellas and is," 

1677. Witutam Epwarp Newton, Chancery-lane, London, “ Improvements 
in surface i rs.” ication from Alban Crocker Stimers, 
New York, U.S.—Petitions recorded 22nd June, 1865. 

1717. WitiaM Ineuam, Manchester, **I 
machines for finishing woven fabrics.” 

1719. WittiaM Epwakp Newton, Chancery-lane, London, “‘ Improvements 
in the prep ion of lg: of quicksil or mercury, and in the 
application of such amalgams to various purposes in the arts.”—A com- 
munication from Henry Wurtz, New York, U.S.—Petitions recorded 28th 
June, 1865, 
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And notice is hereby further given, that all persons haviny an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
15th July, 1865. 





2108, 10d. ; 2109, 4d. ; q 
3 2115, 4d. ; 2116, 4d.; 2117, 4d. ; 
8d. ; 2122, 4d.; q . Gd, 5 
3 2129, 10d. ; 2130, 1s. 6d. ; 2131, 4d.; 
2135, 10d. ; 2136, 1s. 4d. ; 2137, 4d. ; 2138, 
4d. ; 2189, 4d. ; 2140, 4d. ; 2141, 8d. ; 2142, Is, 10d.; 2143, 4d. ; 2144, Is, 
2145, 2s. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TuE ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
3239. W. Natper and A. Betcusr, Bast Challon, Berkshire, ‘‘ Steam 
engines, dc.” — Dated 29th December, 1864. 

This invention relates, First, to a novel arrangement of the eduction 
port or ports of the cylinder of a steam engine, and of the piston to be em- 
ployed therewith, with a view to the obtainment of greater economy in the 
construction and working of the engine. The eduction port opens directly 
from the longitudinal centre of the cylinder, or two ports may be made one 
on each side of the centre, and the opening or openings thereof may be made 
to extend round the whole or any portion of the inner circumference of the 
cylinder. The piston is to be made of any convenient depth or thickness, 
according to the portion of the stroke at which the eduction port is to be 
opened, but the patentees prefer to make it of such a thickness as to nearly 
fill up the portion of the cylinder between the end cover and the eduction 
port when one port is used, so that, just before it arrives at the end of its 
stroke, it will open fully the eduction port by uncovering thesame. When 
two ports are used, the length of the piston should be equal to, or nearly 
equal to, the half length of the cylinder. 8 dly, to an improved con- 
struction of governors or regulators for steam engines of all kinds, and to 
a peculiar arrangement of the regulating valve actuated thereby. Thirdly, 
to an improved construction of feed pump, whereby simplicity and economy 
are combined with greater certainty of action. In this pump they make 
the stop cock for the suction Pipe elongated, in order to form the seat for the 
lift valve, which is situate on the side of the plug furthest from the suction 
pipe. Fourthly, to an improved construction of connecting rod applicable 
to feed pumps and valve motions. This rod is made flexible at one part by 
being flattened out at such part, or otherwise made elastic and flexible at 
the part required. This rod may either form a continuation of the feed pump 
rod or valve spindle itself, or it may be rigidly secured thereto and to the 
eccentric ring, thus dispensing with joints which are always liable to wear. 
Fifthly, to an improved construction and arrangement of the fulcra levers 
and springs for safety valves of steam boilers, whereby greater 
is obtained. Sixthly, to an improved mode of lubricating*the crank bear- 
ings of steam engines, which may also he applied to other bearings, This 
is effected by employing a brass which is so formed as to hold the lubricant 
within itself at one or both ends thereof, an annular channel or cham 
being made in one or both ends of the brass to contain the oil or other 
lubricating fluid. In this channel or chamber revolves an enlarged ring or 
collar, which is fitted to or formed in the journal. When in motion, these 
collars take up the oil and distribute it over the bearing, but when at rest, 
the oil flows back again into the channel orchamber. By this mode of 
lubricating a considerable saving of oil is obtained, 

8247. E. Covrrant, Paris, “A new rotative motive power."—Dated 30th 
December, 1864. 

In carrying out this invention the inventor proposes to erect standards 
on a bed plate or foundation in order to support in bearings the axle of a 
driving wheel, on the circumference of which, at equidistant points, four 
small ved pulley wheels are set, the peripheries of which project 
beyond that of the driving wheel. The surface of the foun of 
machine is made of the form of an arc of a circle taken from the centre 
of the driving wheel, so as to leave room for the rotation of the four grooved 
pulleys. Between the pulleys and the foundation a flexible but non-elastic 
tube of fibrous or other suitable steam and water-tight nature is placed, 
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having flanged metal terminations at each end, and communications are 
established at each end with a steam boiler, and with an exhaust or con- 
denser, so that, by allowing steam to enter the tube at either end, its pres- 
sure will force open or fill the tube and drive the grooved pulley forward 
and round in regular succession, and thus carry the main wheel and axle 
with them, and by this means drive machinery or paddle wheel and pro- 
aoe shatts by ordinary gearivg used for such purposes.—Not proceeded 
with. 

3255. P. A. Roger, Paris, “Smoke-consuming furnaces.”—Dated 31st Decem- 

ber, 1864, 

This invention relates to steam boiler distilling, vaporising, and similar 
furnaces generally, and also to furnaces fur the desulphuration of ores. 
They consist in an apparatus for distributing the fuel so as to deprive it of 
its gases and smoke before throwing it on the grate. This distributing 
apparatus is fed by a funnel placed outside. It is composed of a trough 
wheel (rove a augets) having five or seven compartments formed by a 
similar number of partitions placed tangentially to a central strap, which 
compartmentsor troughs receive consecutively thefuel falling from the afore- | 
said funnel. ‘The trough wheel is turned by hand, orany suitable mechanical 
means. The said trough wheel is placed in the upper and front part of the | 
furnace, so that the fuel contained in its compartments is submitted to the 
heat of the furnace by which it is converted into coke or carbonised before 
being thrown on the fire grate. The gases and smoke, being obliged to pass 
through the flames of the burning combustible, are burnt before leaving the 
flue. In order to ensure a more perfect combustion of the fuel by stirring 
or poking, ove or more shafts may be p!aced in a transversal direc- 
tion to and under the bars of the grate, on which shafts are fixed wings 
placed at such distances as to pass between all the bars at each entire rota- 
tion. These automatic fuel stirrers may be moved by hand or any suitable 





mechanical contrivance connected with or independent of that which 
actuates the distributing trough wheel. In furnaces where the object is to 
desulphurise ores by the introduction of a mixture of air and steam, an 
apparatus consisting of two concentric cones, between which the air passes, ‘ 
may be employed. At the centre of the apparatus is placed a tube pro- 
vided with a cock serving for the entrance of steam derived from the escape- 
ment of the engine, or generated by a water jacket surrounding the furnace 
door. The mixture of steam and air passes under the grate. The con- 
centric cones are cast together in one piece, and are tixed in the brickwork | 
of the furnace in such manner as to project the mixture of steam and air | 
under the grate. 
$260. C. W. Siemens, Great George-strcet, 
applying motive power."—A communicativn. 
1864. 

This invention is based upon the physical property of some liquids, such | 
as paraffio, to expand very considerably on being heated. For the purposes 
of this invention a closed receptacle that is capable of resisting considerable 
internal pressure is filled with such liquid ; one extremity of this receptacle 
(which may conveniently be of a cylindrical form) is exposed to a source of 
heat, whereas the other extremity is cooled by the external application of 
cold water, or by the changing at a suitable moment a portion of the liquid | 

ined in the receptacle, or otherwise. A plunger or piston is provided, | 
which, in being moved to and fro within the cylindrical vessel, transfers the 
liquid (or a considerable portion of the same) alternately irom the heated 
portion of the vessel to the cooled portion, and vice versa. A regenerator | 
or cavity filled with divided surfaces of metal or other refractory materials | 
is interposed, through which the liquid passes to and fro, and which serves | 
to retain the greater portion of the heat contained in the liquid, when this | 
liquid is forced from the heated to the cooled portion of the vessel, and to 
restore the same to the liquid on its return.— Not proceeded with. 
il. M. Benson, Hinde-street, Manchester-equare, “ Lift and force pumps.”— 

Dated 8rd June, 1864. 

The nature of these improvements consist in so constructing the pump 
that the cylinder or barrel of it can be turned and secured to any joint 
within the range of its motion for bringing the discharge spout to any 
desired position ; also in arranging the bundle or lever for working the 
piston so that it can be moved around the circumference of the cylinder 
secured and worked from any point to suit the position of thepump. By 
thus making the two parts movable, as described, the pumps can be placed 
in the least possible cramped space, and any position without having to be 
specially constructed for the purpose. The lower and upper end of the 
cylind«r of the pump is made without flanges, in place of which they are | 
furnished with dovetailed-shaped forms. A recess, flange, or plate is used | 
for attaching to the lower end of the cylinder for the double purpose of | 
serving asa valve seat for the inlet valve and securing the pump to its place 
for working. The end of the cylinder is placed into the recessed flange, and 
by means of'one bolt and nut the cylinder of the pump can be secured to the | 
flange sufficiently tight to make a joint between the end of the cylinder and 
flange. This joint is made by letting a portion of the valve leather «extend 
between the end of the cylinder and surface of the flange. The nut of | 
the bolt, which bolt comes up through the recessed flange for holding the 
cylinder to the flange, is made conical and passes against the side of the | 
cylinder at an angle, and thereby forces the end of the cylinder against | 

! 
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Westminster, ‘* Obtaining and 
Dated 31st December, 








the flange. Two or more projecting lugs are cast around the recess in the 
flange, sgainst which lugs the dovetailed sides at the end of the cylinder are 
forced by the angular or lateral pressure of the conical nut. The lugs are 
so shaped that they direct the end of the cylinder of the pump against the 
plate when the pressure is applied by screwing the conical nut, and thereby | 
forms an evenly tight joint between the whule surface of the cylinder end | 
and flange. By loosening the conical nut the cylinder can be placed or 
turned to any position for placing the discharge spout where desired, and 
the cylinder valve and working parts can be entirely removed by taking off 
the nut. The cover or flange for the top of the pump is similarly eon- 
structed and attached by means of one bolt and nut. The lever is joined to 
the cover of the pump, and, consequently, can be turned around and held 
to any point within the range ofits motion. For the smaller class of pumps 
one bolt and nut will be sufficient to hold the upper and lower flanges to 
the cylinder, but for the larger class of pumps it will be preferable to use 
two or more bo'ts and nuts, 

19. E. Kemny, Rochdale, “Elastic packings for pistons, dc.” —Dated 4th Janu- 

ary, 1564. 

This invention consists in manufacturing elastic packing for the pistons 
and piston rods of the steam engines or pumps in the form of a flat rope or 
web composed of two or more strands or plaits of hemp, or other fibrous 
substances, united together in a loom or othersuitable machine by a binding 
weft, as shown ip the drawings. Another part of the invention consists in 
combining with the tallow and oil, or other ingredients employed to lubri- 
cate the packings of pistons, a certain proportion of soda ash, to allow the 
steam to penctrate the packing, and thus to prevent it being burnt, 





CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fitlings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

3243. E. SuureLenorrom, Acocks-green, Worcestershire, “Girders sor rail- 

ways, de.""—A communication.— Dated 30th December, 1864. 

This invention relates to such girders for railway and for other purposes 
as are composed of top and bottom members and end stanchions, the said 
parts being connected together bydiagonal strutsand ties, theobject of thesaid 
invention being to facilitate the putting together of the parts of the girder, 
and to dispense with, when desirable, the use of rivets. The invention 
consists, First, in the following manner of framing the diagonals :—Each of 
the diagonals acting as the struts consists of two bars, while each of those 
acting as the ties consist of one bar, the said tie bars passing between the 
two bars of the struts. The said ties and struts are bolted together at their 
junctions by means of a cast iron plate on each side, the said plaies being 
cored out to fit on to the diagonals forming the said struts. The in vention 
consists, Secondly, in the following manner of fixing the ends of the 
diagonals to the top and bottom members of the girder: the top and 
bottom ends of the diagonals are provided with a box or shoe; one end of | 
this shoe is prepared with an abutment to receive the diagonal bars acting | 
as struts, and the other end is prepared with a mortice to receive the end | 
of the diagonal bar acting as the tie. A space is left between the ends of | 
the diagonals aud the bottom of the box or shoe, which space is filled in | 
with iron cement, and the said box or shoe bolted to the diagonals with 
bolts and nuts. The invention consists, Thirdly, in the following manner 
of making the stanchions at the extreme end of the girder. These 
stanchions are made of wrought iron plates, and fitted up with one top 
distance piece, the said distance piece having flanges for connecting the 
said piece to the upper member of the girder. At mid height of the 
stanchion a cast iron distance piece is fitted in the said piece, forming seats 
for the diagonal struts and tie bars, and the bottom ends of the stanchon 
plates are bolted to a cast iron base. The invention consists, Fourthly, in 
the following manner of fixing the cross joists of the girder: the cross 
joists are passed through between the diagonals, having an iron bearer 
underneath, sitting transversely on the tie bars. This bearer is made witha 
raised part in the middle of its length te ensure the weight from the cross 
joists to pass through the axis of the girder. When the girders are made in 
pairs, they are coupled together by cast iron distance tubes and bolts and 
nuts, By this method of constructing girders the whole of the parts may 
be connected together by screw bolts and nuts, which isa great convenience 
in places where rivetting cannot be conveniently effected. 

3259. T. Du Bovunay, Sandgate, Kent, ‘‘Curriages propelled by manual 

power.” —Dated 31st December, 1864. 

For the purposes of this invention a carriage is constructed to move on a 
pair of binder wheels and a pair of fore wheels, The fore wheels and axle 
have a locking motion in the ordinary manner for facilitating guiding 
of the carriage. On the axle of the hinder pair of wheels, and about mid- 
way between the pair of wheels, is a pinion. The person that is in the 





carriage sits on a seat over the hinder axle, and by his hands gives a to-and- | 
fro motion to a handle or handles ju front of him, The handle is connected 


| completing its run out. 


| motion of the spindle carriage when running out. 


e “4 
| during the remainder 


to a pair of toothed racks, between which the pinion on the hinder axle is 
situated. The racks are formed together into a frame which slides to and 
fro. The two racks are at such a distance apart that when the teeth of 
one rack is in gear with the teeth of the pinion, the teeth of the other rack 
are out of gear with the teeth of the pinion ; hence, when the handle is moved 
to and fro the racks are moved to and fro also, and by being caused to rise 
and fall at the end of each stroke, the teeth of the two racks alternately 
gear with the pinion and cause it to rotate continually in one direction. 
The feet press against the forward axle, or against projections thereon, by 
which the fore part of the carriage acts as a stretcher in a boat, and the 
carriage is guided by the feet acting to cause the fore axle to perform its 
locking action. 

14. H. Luovp, Liverpool, ** Perambulators.”— Dated 3rd January, 1865. 


This invention consists, First, in making the handle situated at the,back ; 


of the perambulator, and by which it is propelled, capable of turning down, 
instead of making it fixed, as heretofore. By making the handle capable 
of turning down, it may be folded against the body of the perambulator 
when it is not in use, and the perambulator thereby made to occupy less 
room, The invention consists, S: dly, in impr ts in connecting 
the wheels of perambulators to their axles, This part of the invention has 
for its object the effectual securing of the wheels to their axles, and faci i- 
tating their removal when it is required to remove them for packiwg, or for 
any other purpose. The invention cannot be fully described without 
reference to the drawings. 








Cass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
3235. S. SavmiK, Bradford, Manchester, *' Separating wool from refuse, 

mixed fabrics, and materials.”— Dated 29i:h December, 1864. 

This invention consists in submitiing mixed fabrics or materials contain- 
ing wool to the joint action of an acid and an alkali, or salt of an alkali or 
alkaline earth, One method the inventor adopts is to immerse the fabric 
or material in sulphuric acid, to which potash is added; or he replaces the 
sulphuric acid by muriatic acid. According to avother part of the inven- 
tion he steeps the material in a heated solution of alum. By these 
processes cotton or other vegetable fibre may be beaten out when ina dry 


| state, leaving the wool in a suitable condition for the usual processes of the 


woollen manufacture.— Not proceeded with. 

3237. J. Dopp, Ol/ham, ‘‘ Mules for spinning and doubling.”—Dated 29th 
December, 1864. 

This invention cannot be described without reference to the drawings. 
3253. J. Lapugy, Leeds, “ Carding engines."—Dated 31st December, 1864. 

This invention relates to that kind of carding evgine known as a con- 
denser, the object being to obviate or prevent unevenness in the cardings or 
slivers produced when carding wool or other fibrous substances, or to obtain 
slivers or condenser threads of equal weight from each or all parts of the 
doffer or delivering end of the machine, whether such unevenness may arise 
from irregularities of feeding, blasts, draughts, or other causes, To attain 
this object the patentee traverses the ‘‘ang!e stripper,” or produces 
reciprocatory motion thereof in combination with the usual rotary motion, 
and in such manner as to be continually changing with regularity the 
points of contact betwixt the ‘‘ breast,” the said ‘* angle stripper,” an the 
swift, so that lateral aetion is effected on the fibre in transferring it from 
one cylinder to another. This reciprocating motion he prefers to produce 
by means of an endless spirally grooved boss, mounted loosely on the 
stripper shaft, so as to rotate freely, but not slide endwise thereon. This 
boss may be driven by pulley and cord or strap at any suitable speed from 
a pulley applied to any convenient moving part of the engine ; and by having 
a pin or finger fixed to the framing entering the groove the required motion is 
produced, according to the peculiar form which may be given to the said 
groove. 

7. J. Spencer, and N. Broomugan, Halifax, ‘* The application and use of 
certain materials to be employed in the manufacture of carpets and 
hearth rugs.” —Dated 2nd January, 1865. 

This invention relates to the manufacture of carpets and hearth rugs 
from remnants of winsey, linsey, Orleans, alpaca, hanner, woollen cloth, 
moreens, and stuff goods. These are cut into strips of suitable width, and 
their ends secured together by stitching or sewing, so as to obtain any 
desiralle length. This the patentees use as the weft; the warp used is of 
cotton, hemp, or jute band, and may be dyed to any colour. 

21. J. Kxow es, Bolton, and J. Banks, Sharples, Lancashire, “ Mules for 
spinning.’ — Dated 4th January, 1865. f : 

This invention relates to that portion of mechanism employed in hand or 
self-acting mules by which the run in and out of the spindle carriage is 
effected, and is designed to keep the yarn while being spun even and 
regular, and also to impart greater strength when the spindle carriage is 
The impiovements consist in imparting to the 
spindle carriage of mules a differential or varying speed when running out, 
which commences quickly and gradually diminishes in speed as the distance 
of the spindles from the front rollers increases. The effect may be produced 
by several hanical arrang ts, the method which the patentees 
prefer being herein described. Upon the ordinary cam or worm shaft of 
the mule, or in any other convenient position about the head stock, one or 
more cones are arranged, which, when caused to revolve, transmit through 
the medium of suitable bevel and ‘jack-in-the-box " gearing, a differential 
motion to the long driver shaft of the mule which moves the carriage, and 





| also throuzh such shaft motion is imparted to the rollers for delivering the 


yarn by means of bevel wheels, so as to suit the differential or varying 

A second arrangement 
of apparatus for effecting the differential or varying motion of the carriage 
may be obtained by driving the long driver shaft from the worm shaft of 
the mules by the means of bevel wheels of different diameters, which are 
connected to and drive the arrangement of the “ jack-in-the-box,” which 
gives motion to the long driver shaft, that is to say, the wheels giving 
motion to the “‘ jack-in-the-box ” when the carriage commences its running 
out are of small diameter and quick speed, giving the carriage a quick run 
until half its dist plished, at which time motion 1s given to the 
jack and long driver from the worm shaft through wheels of greater 
diameter ; tly, the speed of the carriage becomes diminished 
of its run out, as required. The differential motion 
can also be ff. cted without the arrangement of “jack-in-the-box” to suit 
particular work, in which case one or more cones are driven in connection 
with the long driver and front spindles, thereby giving the required twist 
to the yarn. 








Ciass 4.—AGRICULTURE.—None, 


Cuass 5.—BUILDING. 


| 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 


and House Fittings, Warming, Ventilating, ge. 
3241. B. Bavau, Balsall Heath, Worcestershire, ‘‘ Machinery to be used in the 
manufacture of enamel wares.”— Dated 29th December, 1864. 

The patentee claims, First, machinery in which the powdered glass or 
enamel is carried in a hopper or receptacle travelling over the articles to 
which the enamel powder is to be applied, the enamel powder being shaken 
from the said hopper by a series of blows given to the said hopper ; alo the 
modification described of the said ts. Secondly, machinery in which 
the articles to which the powdered glass or enamel is to be applied are sup- 
ported on an endless band having an intermittent motion, the powdered 
glass or enamel being dredged on the articles by means of an inclined sieve, 
having a vibratory or reciprocating motion, Also the modification 
described of the said parts. 

3250. T. Boucu, Edinburgh, ‘‘ Construction of roofs for sheds, railway 
stations, de.” — Dated 30th December, 1864. 

This invention relates to certain improvements in the construction of 
roofs for sheds, railway stations, and other similar structures, the chief 
feature of which consists in the application of a compression bar upon the 
top side of the ridges forming the roof, and running transversely along 
them, the bar being fixed to the apices of the ridges by a saddle and bolts, 
or cotters, or in any other way that may be found suitable. 


1. W. Mutr, Jokn-street, Adelphi, London, “‘ Construction of public houses 
and other houses of entertainment.” —Dated 2nd January, 1865. 

This invention consists in constructing the whole of the front of public 
houses, and other houses of entertainment (where men and women mix in- 
discriminately toge*her), of plate glass, to enable persons outside to see 
those within. Ingress and egress passages of about two feet wide are pro- 
vided to admit customers, but to impede and prevent, as far as is possible, 
the entrance of females wearing steel crinolines. A space is left between 
the front of the house of entertainment and the footpath of not less than 
three feet wide, under which passes a heated flue ; this space is intended to 
afford shelter and warmth to destitute poor during the night. When the 
house is closed at night, and on Sundays, a public fountain, provided with 
a filter, supplied with water from the house, is turned on for the benefit of 
the public. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, fc. 
$240. R. Cai, Gateshead, ‘‘ Projectiles.""—Dated 29th December, 1864. 

This invention consists in constructing shot, shell, and other projectiles 
with spiral sinkings or grooves on the sides and rear, to be on by the 
gas in the in order to impart rotary motion thereto. The inventor fits 
to projectiles when in the form of cylinders a loose end at the rear, which 


| will fall from the projectile after leaving the gun, and the air will pass 
| through the cylinder; or the projectile may be solid.—Not proceeded with. 


Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

3245. A. S. MacrakE and A. Bayuny, Liverpool, ‘‘ Burners of hydrocarbon 

iluid lamps.” —Dated 30th December, 1864. 

Attempts have been made to construct burners capable of being used 
withou® air distributors and chimneys or cones, and it is to this class, and 
to a simplification of the parts of the same, that these improvements have 
reference, the object being to obtain a clear and strong light, not readily to 
be extinguished by draughts or currents of air. The necks of the burners 
are provided with screws, or their equivalents, to fix into or to the fluid 
containers in any usual way, and rising upwards therefrom are ordinary 
wick tubes, with wheels and thumb screws, or other means for raising the 
wicks. From the neck of each burner, one, two, or more (the inventors 
prefer three) pillars or strips of metal or other material are carried upwards 
to support a dome or cupola, the top of which is immediately over the 
upper termination of the wick tube. The top of this dome or cupola has 
a slit across through its top, the ends of which are enlarged. Air is 
allowed to play freely around the wick tube, and to pass or rise upwards 
within the dome or cupola, and so come into contact with or impinge on the 
flame, so as to maintain proper combustion at and above the said mentioned 
slit or opening. —Not proceeded with. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3221. J. Cueaver, Canterbury-place, Walworth, ‘‘ Manufacture of Portiand 

cement.” —Dated 28th December, 1864 

The mud that is deposited on the banks or the borders of different rivers 
varies in its composition, and is only in a few instances originally adapted 
for the manufacture of Portland cement, in consequence of the deficiency 
of silica, The patentee causes the deposit or mud intended to be used to be 
carefully analysed, and having ascertained the relative proportions of the 
silica and alumina, he causes to be added to the deposit or mud that is so 
analysed so much silica, either in a soluble or insoluble state, as will form 
a mixture of the following proportions :—Silica, 60 or 65 per cent. ; and 
alumina 35 or 30 per cent. upon every ton of the mixture, and which mix- 
ture will then be applicable to the manufacture of Portland cement. 

8229. J. D. Morrison, Edinburgh, ‘‘ Painless dentistry.”"—Dated 29th 

December, 1864. 

This invenuon consists in apparatus for cooling and tempering air and 
applying itasan ai zsthetic agent by means of the forceps, or other in- 
strument used, bringing the tooth or gums into the anwsthetic condition by 
reducing them to a nice but rapid graduation from blood heat to in- 
sensibility, and after the dental operation by a like graduation restoring 
them from insensibility to blood heat, and which instrument, besides being 
the anesthetic channel, is itself continuously and immediately the instru- 
ment for extracting the tooth. 

3252. L. P. E. Max, Upper Stamford-street, London, “ Treating oils and 

hydrocarbons.” —A communication.—Dated 3th December, 1864. 

The patentee claims, First, decolourising and disinfecting oils by using 
sulphuric acid and soda in a heated state, substantially as described. 
Secondly, the process in which oil or other matter is passed through a series 
of vessels placed at different levels, in the manner and for the purpose 
described. Thirdly, the apparatus in which a series of vessels is placed one 
below the other, as if on steps, and communicate by pipes in such manner 
that the oil or other matter to be treated may pass from one vessel to the 
next, and rise through the contents thereof, as described. Fourthly, the 
mode of condensation or refrigeration by a number of consecutive chambers 
containing concentric pipes, as described, Fifth y, the refrigerating or con- 
densing apparatus in which a series of chambers containing concentric pipes 
is arranged and combined as described. 

3256. T. RicHarpson, Newcastle-upon-Tyne, ** Manufacture of manure.”— 

Dated 31st December, 1864. 

The object of this invention is to obtain by means of levigation phosphate 
of lime iu a finely divided state, from such sources as bone ashes, animal 
charcoal, coprolites, apatite, or mineral phosphate, aud also to reduce and 
obtain such guanos, as kooria, mooria, sombiero, or navassa, to or in a state 
of the tinest possible division by means of levigation. 

3. M. R. Leverson, Bishopegate-street Within, London, ‘* Treating apatite 

and other mineral phosphates.” —A'communication.— Dated 2nd January, 
1865. 

This invention consists in the separation of impurities more or less 
perfectly by mechanical means and processes. With this object these 
highly impure ores containing phosphates are crushed or ground, by which 
the crystailised phosphates and the impurities will be broken apart, and 
the constituents of the masses will be disintegrated, so as to admit of the 
impurities being removed from the crystallised phosphates by means of hand 
picking, washing, and jugging. ‘ihe phosphates may then be more 
readily acted on by the proper acid. 

5. J. F. Parker and J. TANNER, Birmingham, 

gas.” —Dated 2nd January, 1865. 

The patent claim facturing oxygen gas by heating a mixture of 
nitrate of soda and quick lime. Also obtaining from the said products 
caustic soda and a compost consisting of lime and nitrate of lime. 


8. J. R. Crompton, Eiton, Lancashire, ‘‘ Machinery for smoothing or finish- 
ing paper.” — Dated 2nd January, 1365. 

One of these improvements has for its object the prevention of the 
breakage of the paper, and consists in driving the second set of rollers or 
second calender by a separate steam engine, turbine, or water wheel, by 
which means the paper passing from one calender to the other may be kept 
at any desired tension by the power allowed to be exerted by the steam 
engine, turbine, or water wheel; and if the motive power be less than that 
required to turn the calender and overcome the tensile strength of the 
paper, breakage will be avoided. The inventor places separate levers to 
act on each end of all the rollers in the calender except the bottom one, in 
such a manner as to lift them a sufficient distance to allow the creased 
paper, if any, 2 free passage between the said rollers without damaging 
them, and when the paper is passing evenly between all the rollers they 
are again lowered, and the process of smoothing or calendering gves on 
without damaging the rollers by the action of creased paper.—Not pro- 
ceeded with. 

15. L. D’AUBREVILLE, Paris, “ Manufacturing paper.”—A communication. 
—Dated 3rd January, 1865. 

This invention relates to the mode of drying up the endless sheet of 
paper as it runs out of the pulp machine, The process consists in using a 
hot room or chamber into which the endless web or sheet of paper is intro- 
duced, and carried along by a special endless chain which travels a distance 
of many yards within the said room or chamber ; the hot room or chamber 
is heated by hot air drawn out by a fan from the furnace used for gene- 
rating steam employed in the other departments of the manufacture, the hot 
air being forced by the fan into the hot room or chamber, the fire of the 
furnace must be made with coke, and not with any kind of fuel producing 
smoke. The sheet or web of paper pemectly dried up is then led out of the 
hot room through a suitable aperture, and is coiled around a cylinder suit- 
ably disposed to receive it. 





© Manufacture of cryyen 











Crass 9,—ELECTRICITY. 

Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

22. W. CuARK, Chancery-lane, London, *‘ Electro-magnets and thei applica- 
tion to telegraphic and other purposes.”—A communication.— Dated 4th 
January, 1865. 

This invention consists, First, in constructing electro-magnets, galvano- 
metric frames, and other electro-magnetic apparatus based on the employ- 
ment of circuits of uncovered metal wire, by which is understood a wire 
uncoated with any insulating substance, such as cotton, silk, gutta-percha, 
gumlac, or any suitable varnish. Secondly, in the application of these im- 
provements to all kinds of electro-magnetic apparatus used in telegraphy 
and otherwise.—Not proceeded with. 





CLass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


3216. G. ALTON, Derby, “ A new method of and machinery for curving flanged 
boiler and other metal plates."—Dated 27th December, 1864. 

The main object of the present invention is to bend boiler plates after 
they have been flanged to the curve necessary for the body of the boiler to 
be made. The invention isapplicable to bending plates after they have been 
flanged to any curve, and forany purpose required. The invention consists 
in heating plates after having been flanged by machinery according to 
another invention for which the patentee has obtained letters patent of 
even date herewith, or after having been flanged by hand, and in passing 
such flanged plate through rolls in the upper or lower of which he forms a 
channel or annular groove for the flange on the plate to rest in. In order 
to suit different thicknesses of flanges he employs collars or ‘‘gluts” on 
the rolls, by the addition, or removal, or sliding of which the extent or size 
of the groove may be regulated. In order to use the rolls as ordinary rolls 
when not required for flanged plates, he fills up the grooves with segmental 
blocks so as to give the rolls an even surface throughout. 
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$219. J. Dover, Manchester, “‘ Apparatus for rolling, shaping, and forging 
* fille blanks,’ ‘ flvers,’ and other metallic articles of small dimensions."— 
Dated 28th December, 1864. fl 

This invention relates to a novel construction of self-acting mechanism 
for rolling and forging small articles of metal, so arranged that the various 
operations may be effected in one machine. The improvements consist in 
the combination and use of a pair of rollers with dies or matrices, when 
required, for rolling the metal, and a pair of jaws or levers for forging ; the 
lower roller is furnished with tappets or,lifters, which act upon the movable 
lever or jaw of the pair of jaws for forging or pressing the metal, the whole 
being operated by gearing. The power is communicated to the rolls by 
meaus of a clutch box having steel-faced clutches, and worked by levers 
actuated by a treadle. The upper roller is furnished with a swell or cam 
which, at a certain part of the revolution, lifts the bolt that raises the clutch 
box lever and throws the clutch out of gear, and simultaneously a projec- 
tion on the same roiler comes into contact with a short arm or stop, and 
effects the inst toppage of the rollers. This takes place at every 
entire revolution of the rollers, so that the attendant has sufficient time to 
adjust the metal and to place it properly under the rollers or jaws. The 
operator places bis foot on the treadles and withdraws the short arm and 
bolt ; the latter releases a spring which forces the clutch box into gear and 
starts the machine. The Second part of the invention relates to a novel 
method of regulating the distance between the rollers, and consists in the 
use of two wedges which are inserted in the pedestals above the bearings of 
the top roller, and are moved nearer to or further from each other by a 
right or left-handed screw, which is provided with a collar that is held by 
snugs in a central block ; by turning this screw the wedges are moved, and 
increase and decrease the distance between the rolls. The steps of the top 
roller are held up so as to bear against the wedges by means of springs 
inserted between the steps of the roller. 
3220. H. Jonnson, Birmingh “ Manufacture of top notches and runners 

for umbrellas and parasols.”—Dated 28th December, 1864. 

This invention consists<in raising top notches and runners for umbrellas 
and parasols from sheet metal by dies and pressure. 

3222. J. R. Brecxon, Darlington, Durham. and R. Dixon, Crook, Durham, 
** Coke ovens.” —Dated 28th December, 1864. 

The nature of this invention consists in constructing ccke ovens with 
one, two, or more flues, for the purpose of conveying the gases, when ina 
state of combustion underneath the floor and around the inner casing of 
the coke ovens. The flues communicate with the interior of the oven, and 
the gases produced by the coals are conveyed through them under the 
floor and around the inner casing of the oven, and afterwards into 
chimneys. 

3228. R. H. Leese, Wew York, U.S., “ Machinery for cutting at one operation 
dovetail and mitre ioints."—A communication.—Dated 29th December, 
1864. 

This invention relates to the forming of dovetail grooves and tongues 
running along the mitred edges of two pieces of wood to be joined together, 
and consists in the construction of machinery for this purpose, so arranged 
that the mitre edges of the two pieces of wood or other material, and the 
dovetail groove in the one edge and the dovetail tongue upon the other 
edge, are all formed at one and the same operation by a series of cutting 
tools made to act consecutively upon the wood, without its being requisite 
for that purpose to shift either the piece or pieces of wood acted upon or 
the cutting tools. The invention also consists in separating the wood, if in 
one piece, by the act of forming the dovetail mitres, thereby rendering it 
unnecessary to saw asunder previously the pieces of wood on which the 
dovetail mitres are to be formed, and, consequently, avoiding the time and 
cost of such sawing, 

3230. G. Epwarps, Park-road Villas, Battersea, “ Pneumatic apparatus for 
raising materials and other purposes.” — Dated 29th December, 1864. 

This invention cannot be described without reference to the drawings. 


5236. T. R. Harpine, Leeds, ‘‘ Apparatus for the manufacture of pins and 
buckles, or gills." —Dated 29th December, 1864. 

This invention relates, iv the first place, to an improved mode of feeding 
wires or pins into pointing, cutting, or other machines used in the manu- 
facture of pins or buckles. Secondly, to an improved mode of flattening 
pins or wires and cutting them off at the required lengths. 

3238 J. H. Jounson, Lincoln’s-inn-fields, London, “ Sewing machines.”— 
communication. — Dated 29th December, 1864. 

This invention relates to that class of sewing machines in which two 
spools are employed for making the lock, chain, or embroidery stitch with 
the same machine at the choice of the operator; and the improvements 
apply solely to that portion of the mechanism or apparatus which is con- 
tained underneath the table or base plate of the machine, the upper works 
being arranged in any well-known or suitable manner. Beneath the base 
plate or table is situated a horizontal driving shaft, which has attached to 
one end a slotted and grooved cup, revolving with the shaft, and provided 
with a hook on its outer edge, which scizes the loop of the needle thread 
by passing in front of the needle. A slot is cut through the cup extending 
clear to the edge or rim, and a groove is also cut round the interior cir- 
cumference of the cup near its front edge. This cup is provided with a 
guard, which extends round its outer edge. An elastic metal thread con- 
troller or “‘ take up ” is fixed to the back of the cup. The lower thread, 
when used, is supplied like the upper one direct from an ordinary spool, 
which is carried in a spool case of an annular form, having a bar across it, 
with a slot at each end, and is further provided with a tension spring, 
under which the thread passes on leaving the spool. This spool case is 
connected, .by a screw, to a frame or ring, which fits into the annular 
groove made inside the slotted cup; and when a fresh spool is to be 
inserted, the spool case is detached from the frame by turning the coupling 
screw. A hook or projecting arm stands out horizontally from the back 
of the frame at its lower side, upon which the loop catches, and is held 
during part of a revolution of the cup. The spool case holder, which 
prevents the spool case from revolving, consists of two cranked rocking 
shafts, provided each with a@ lever or projecting arm, which arms are 
operated upon alternately by a cam or wiper on the driving shaft, and thus 
receive a slight reciprocating or rocking motion. To each rocking shaft is 
also fitted a second arm or projection, which arms alternately enter the 
corresponding slots in the cross bar of the spool case, and thereby hold it 
and prevent it from turning. The free passage of the loop over the spool 
case is allowed for by the withdrawal of the arms or projections from the 
slots just at the time the thread is passing, after which they enter their 
respective slots again. 

3241. P. C. P. L. PREFoONTAINE, Paris, ‘‘ Warehousing or storing liquids and 
other goods.” —Dated 29th December, 1864. 

This invention applies more especially to storing hydrogenised liquids, 
either volatile or fixed, such as oils, essences, spirits, and the like, and 
essentially consists in immersing in water the vessels containing the liquids 
to be stored. The vessels may be constructed in various ways. 

3244. E. Perce, New York, U.S., “ Geographical globes, &c.”—Dated 30th 
December, 1864. 

The object of this invention is to provide an available and convenient 
means for temporarily attaching objects to the surface of a geographical 
globe, and by this means to illustrate many of the natural laws and facts 
connected with the globe on which we live. The First part of the inven- 
tion consists in making a geographical globe in whole or in part of a 
material capable of being permanently charged with magnetism, or of 
being attracted by a permanent magnet, whereby the patentee is enabled 
to temporarily attach to the said geographical globe objects illustrating the 
physical and geographical features of the earth. The Second part of the 
invention consists in making objects illustrative of the geographical 
features of the earth, in whole or in part, or with attachments capable of 
being influenced by permanent magnetism, so that the same may be 
charged with such magnetism, or attracted by a permanent magnet in the 
said geographical globe. The Third part of the invention consists in the 
combination with a geographical globe, made in whole or in part, of a 
metallic substance capable of being attracted by or charged with perma- 
nent magnetism, of objects illustrative of the geographical or physical 
features of the earth, which are made of or with parts or attachments of 
like material, either the geographical globe or the objects being charged 
with permanent magnetism. 

3246. A. C. Ross, Frederick-street, Cornwail-road, Brixton, “ Apparatus for 
brushing hair.”—Dated 30th December, 1864. 

This invention consists of a metallic or wooden box or case, within 
which is set, in suitable bearings, an axle carrying a bevelled cogged 
wheel, gearing with a mitre pinion, the shaft of which is exterded to sup- 
port a circular brush, the bristles of which project beyond the limits of the 
case; to the axle is attached a spiral spring, so that when the axle is 
turned by a handle, the spring is wound up. A brake, of a semicircular 
form, is made to act on the shaft by means of a screw lever, so as to contro! 
or stop the unwinding of the spring, and a handle is placed at each end of 
the apparatus, for the adjustment of the apparatus to the head. ‘To relieve 
the weight india-rubber bands may be suspended from the ceiling, and the 
apparatus may be rested thereon. By the multiplying toothed wheels a 
great rapidity of rotation of the brush will be effected, the speed being 
regulated by the brake.— Not proceeded with. 

3248. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “ Ma- 
chinery for manufacturing shoes for horses, &c.”—A comnunication.— 
Dated 30th December, 1864. 

This invention cannot be described without reference to the drawings. 
3249. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, ** Con- 

struction of presses for pressing hay, cotton, fruit, &c.”—A communwa- 
tion —Dated 30th December, 1864. 

These improvements have for their object the reduction of the force 
necessary for working the presses intended for the compression of hay, 
cotton, fruit, and similar substances. The improvements consist in making 
the pressure in a horizontal direction, by means of a vertical shaft worked 
by hard or other motive force, the upper end of which turns in a collar 


& frame, while the | i i i 
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3251. W. H. Brown, Sheffield, “‘ Manufacture of cast steel and other metallic 
tubes.”"—Dated 30th December, 1864. 

This invention consists in an arrangement whereby the patentee is enabled 
to produce cast steel and other metallic tubes without a seam. In order to 
effect this he employs a mandril, upon which is placed a heated collar of the 
material of which the tube is to be formed. This collar is then submitted 
to the action of rollers, which roll the metal out upon the mandril, and thus 
form the tube. The mandril is formed with projecting parts, which deter- 
mine the gauge of the tube, and the patentee fixes it during the operation 
of rolling by an abutment at one end and by holding it at the other, or by 
both of those arrang ts. He also prop to support the said mandril 
between the pairs of rollers, which supports may be removed as the tube 
advances. The rollers may consist of several pairs, and these pairs he 
disposes alternately with their axes at an angle to each other. 

3254. W. E. Newron, Chancery-lane, London, ‘‘ Machinery for making horse 
shoes.” —A communication.—Dated 31st December, 1864. 

For the purposes of this invention, the bar iron of which the horse shoes 
are to be made is to be cut up in pieces of suitable length, and these pieces, 
when heated (so that they may be more easily bent), are placed in the ma- 
chive against a fixed die or mould, around which they are bent by means 
of movable jaws. The heated pieces of iron are then submitted to pressure 
between dies, which are moved up and down by means of cranks, or by a 
piston fitted in a stem or air cylinder. 

3258. R. Quin, Poland-street, Oxford-street, London, “ Cases for jewellery, for 
optical and other instruments, &c.”— Dated 31st December, 1864. 

This invention relates to a former patent, dated 3rd May, 1853 (No, 
1075). The patentee proposes, under one modification of the invention, to 
make the rims in the following manner:—A metal mould, of the shape 
required for the rim, is fitted to the hollow meuld already made for the top, 
which may be either fixed to or be in a separate piece from it, which latter 
is found more convenient ; the thin wood or scaleboard is then wound 
round the inside of the metal rium mould, and the paper which is to form the 
top is worked into its place at the same time; the inner or convex mould is 
then placed inside ; the edges of this mould are made to correspond to the 
shape of the rim mould, room being, however, allowed between them for 
the thickness of the rim of scaleboard ; the whole is then pressed, and when 
sufficiently dry can be taken out of its mould, the rim and top being per- 
fectly formed in the one process. 

2.T. A. Macavunay, Herbert-street, New North-road, Hoxton, *‘ Sewing ma- 
chines.” —Dated 2nd January, 1865. 

This invention consists, First, in the adaptation to sewing machines of a 
novel hanical arr t for driving the vertical or sewing needle 
and the shuttle, the object being to produce from a regular rotation of a 
shaft an irregular reciprocating motion specially suited to the needs of the 
vertical needle and the shuttle, Secondly, in an improvement in the con- 
struction of the framework, which facilitates the obtaining of perfect 
parallelism in the horizontal shafts above and below the table. And, 
Lastly, in a novel construction of thread controller. The invention cannot 
be described without reference to the drawings. 

4, E. Bevan, Birkenhead, and A, FieMine, Liverpool, “ Jacket or protector 
Jor metallic and other vessels and structures.”—Dated 2nd January, 1865. 

This invention consists in jacketting or protecting vessels and structures 
either wholly or partially, as may be y, by pheric air or other 
gaseous fluids, preferably not in communication with the externalair. To 
keep the inner and outer vessels and the structures and casings apart, small 
pieces of earthenware or other non-conductor of heat are used. Where the 
temperatures are high and fluctuating, one or more small openings to the 
air might be left in the outer vessel or casing, and such openings could be 











| provided with safety valves to open outwards and inwards, so as to allow 


for increase or decrease of pressure of the said jacket or protector of atmo- 
spheric air or other gaseous fluids. 


6. J. Smrru, jun., Bishopwearmouth, and J. WILLIAMSON, Durham, “ Lubri- 
cating the axles or journals of coal or ironstone wagons or tubs, &c."— 
Dated 2nd January, 1865. 

The patentees claim the lubrication of such axles or journals, while in 
motion, by means of revolving wheels dipping into a reservoir of oil or 
lubricating material, such wheels being so mounted that the axles or 
journals to be greased shail roll over the surface or periphery of the lubri- 
cating wheels and thus become lubricated. 

10. F. Gy, Wandsworth-road, “* Mounting photographic, printed, and other 
pictures.”— A communication, — Dated znd January, 1865. 

This invention has for its object the so mounting photographic, printed, 
and other pictures, that peculiar effects are produced by reason of two 
pictures in each case being combined with and superimposed one on the 
other on a sheet of glass.— Not proceeded with. 

12. W. G. Hetssy, Liverpool, ** Enamelled glass."—Daled 8rd January, 
1865. 

In carrying out this invention the opal or other coloured enamel and the 
glass are united together in the process of manufacture in the usual way, 
but instead of the glass, to or with which the enamel is secured or made, 
being transparent and colourless, the inventor makes it with a “‘ body 
colour” of any desired tint or quality by placing the proper materials in 
the glass pot. Rose and cream will be the most desirable colours when the 
enamel is opal, but the colours may be varied. When the enamelled 
surfaces are polished the sheets are ready for use.— Not proceeded with. 


13. G. Mascart, Charing-cross, London, “ Sewing machines.”"—Dated 3rd 
January, 1865. 

This improved sewing machine—wiich is intended to serve as a plaything 
for children— is made entirely of metal, and consists of a small figure lying 
on its back ; the legs being hollow, and thrown over the head, admit of a 
small shaft running through them, one end of which is fixed to the centre 
of a small hand wheel, and the other—which communicates motion to the 
needle—turns in a metal box fixed to the feet of the figure ; to this end of 
the shaft is attached a piece of metal of unequal proportions, the object of 
which will be mentioned hereafter. At the bottom or bed of the apparatus, 
which is hollow, and may be made of any form and dimensions, is another 
shaft supported and turning in bearings fixed in any convenient position in 
the bed of the machine for that purpose ; round this shaft is passed a spiral 
spring, one end of which shaft is bent for avout the length of an inch m a 
perpendicular manner, the remainder being curved, the extreme end being 
furnished with a roller running on slides fixed on the hand wheel, and 
curved in such a manner as to communicate to the shaft a backwards and 
forwards movement, which is facilitated by the spiral spring. At the 
opposite end of the above-mentioned shaft a small hook is fixed and placed 


directly under the needle, so as to catch the thread and form a loop as soon | 


as the needle has penetrated the material. Tne reel of thread or cotton 
turns on a pin placed in any convenient position in the figure, and is 
prevented from jumping or rising while revolving by means of a small 
spiral spring placed over the pin above the reel, and passing gently on the 
reel by means of a screw head fitting on the pin.— Not proceeded with. 


16. T. J. AsnToN, Cavendish-square, “ Improved pneumatic apparatus 
applicable in surgery, &e.”— Dated 3rd January, 1865. 

This improved pneumatic apparatus is applicable for administering 
douches or injections for all surgical or medicinal purposes, and the princi- 
pal object of the invention is to construct a portable and effective apparatus, 
and at the same time to prevent the injection of any air with the water or 
other liquid composing the douche or injection. The apparatus is com- 
posed principally of two vessels (one contained within the other), each 
vessel being made of an impermeable material, the inner one being flexible 
and compressible (india-rubber by preference) and the outer one inelastic, 
being either made of a rigid material, or of a compressible substance, such 
as canvas, or other textile material lined with india-rubber, as may be 
preferred. Each of these vessels is furnished with a tube provided with a 
stop cock, but there is no communication whatever between the two 
vessels. A small detachable or fixed syringe or air pump, for charging the 
outer vessel with compressed air, is also provided. The action of the 
apparatus is as follows :—The inner vessel is to be filled with the water (or 
other liquid composing the douche or injection) by means of a funnel or 
otherwise, and the latter being removed its stop cock is closed. Air is then 
compressed into the outer vessel by means of the syringe or air pump until 
a sufficient pressure is obtained according to the force desired. Upon 
closing the stop cock of the outer vessel and removing the syringe (if 
desirable) the apparatus is now ready for use, and upon the stop cock of 
the inner vessel being opened, the expansion of the compressed air in the 
outer vessel will compress the inncr vessel and force out the water or liquid 
which it contains, the force of the stream depending upon the amount of 
air that had been previously compressed into the outer vessel. If a more 
continuous and undiminished force is desired than can be obtained by these 
means, the stop cock of the outer vessel may remain open, and the syringe 
be kept at work during the operation. 

17. L. GoupperG, Love-lane, London, “ Belt for ladies’ wear.”—Dated 3ra 
January, 1865. 

This belt consists of a number of metal plates, tablets, or hollow slabs of 
any desired shape connected or strung together by cords or bands of elastic 
material passed through the edges of the plates, tablets, or slabs, which 
edges are bent in or at right angles, or nearly so, to the main plane of the 
plate, slab, or tablet. The belt so constructed is very elastic, flexible, and 
light, but at the same time strong and substantial. Two lengths of elastic 
are sufficient, one passing through the upper, and the other through the 
lower, part of the plates. The plates may be close together, or balls or 
other ornaments may be strung on the elastics between the plates, The 
belt may terminate at the ends in ordinary fastening arrangements. 
The outer surface may be plain or ornamental, and gilt, or otherwise. 

18. G. Hopesox, and J. Pirt, Cleckheaton, Yorkshire, ‘‘ Drilling apparatus 
Jor hand or steam power.”—Dated 3rd January, 1865. 

This invention cannot be described without reference to the drawings. 

20. W. Payton, Westbourne-terrace North, Paddington, *‘ Apparatus for 
measuring liquids.”— Dated 4th January, 1865. 

By the apparatus constructed according to these improvements the inlet 

and the outlet passages are each formed double, so as to be closed by a pair 





of valves, the pressure of the liquid on which is rendered neutral, or nearly 
so. The chamber into which the water or other liquid passes to be 
measured is provided with a movable cover acting as a float or piston, which 
rises with the flowing into this chamber of the liquid to be measured, and 
the upper part of this chamber above the float opens into another chamber 
which acts as an air chamber, and by its having communication with the 
passage for the measured liquid it also acts asa reservoir of the measured 
liquid. The water or other liquid to be measured passes into the measuring 
chamber by one pair of the equilibrium valves, while the outlet 

from the measuring chamber are closed, and the flowing of the liquid 
into the measuring chamber causes the float to rise to a point capable of 
being varied or regulated when it acts to alter the position of a nee 
weight, causing that weight to change the position of the two pairs of 
valves by closing the inlet valves and opening the outlet valves, when the 
liquid in the measuring chamber will pass away therefrom until the float in 
its descent again acts upon the balance weight to cause it to reverse the 
position of the inlet and outlet valves, when the outlet valves will be again 
closed and the inlet valves opened, as before, and so on, Mme 
capable of being closed is provided for supplying air when des to the 
reservoir chamber. The inventor also, in some cases, applies an air vessel 
to the inlet pipe to check the effect of momentum of the liquid at the 
change of position of the valves.— Not proceeded with. 


23. W. AGER, European Coffee-house, London, “‘ Fan blowers.”"—Dated 4th 
January. 1365. 

This invention relates to a peculiar construction of fan, whereby a greater 
power of blast is obtained than by the fans hitherto in use. According to 
one modification of this invention the blades of the fan are carried by a disc 
wheel, which is keyed or otherwise secured to the fan spindle. Each fan 
blade is curved outwards and backwards as regards the direction of 
revolution, and is threughout its entire length of a V form in transverse 
section, the hollow or trough being on the front side of the blade. The disc 
wheel is situate in the centre of each blade, so as to intersect it longitu- 
dinally, one half or side of the blade being on each side or face of the disc. 
One end of these blades extends nearly to the centre of the disc, while the 
outer end projects some little distance beyond the periphery of the disc. 
The trough or channel of each blade is both broader and deeper at the 
inner end than at the outer extremity, and it is preferred to remove or bevel 
off the corner or each side of the trough or V at its outer end. According 
to another modification the disc wheel may be dispensed with, and the 
curved V-shaped blades may be each carried by a separate arm on a boss 
fast on the spindle of the fan. In both arrangements the patentee prefers 
to enclose the revolving blades between a pair of discs which are secured to 
the sides or lateral edges of the blades, and are open in the centre and 
converged towards each other at their peripheries, these discs forming in 
fact a portion of the revolving part of the fan. The whole is enclosed in 
an ordinary fan casing shaped to conform to the taper of the blades, 

24. D. Verriconto, Queen-street, Oxford-strect, London, * Spring mattresses.” 
Dated 4th January, 1865. 

In performing this invention the patentee proposes to construct two 
frames of iron bars or Idings of any suitable dimensions and form re- 
quired, and to attach thereto lengthwise and across flat bands of iron or 
steel to form a bearing surface. ese two frames are placed one over the 
other, the flanges being turned to each other so as to form ledges, 
underneath and between each intersection of the iron bands, or some of 
them, a helico-spiral or other spring is fixed. Each end of the frame has in 
all large sizes one carriage spring, or any other shape of spring, flat or 
otherwise, fixed between the iron frames, and each side of the frame has 
two or more similar springs to support the upper frame on the under one, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Inon Trape: Elections Still Preventing Business; Slack De- 
mand for Finished Iron; Excellent Demand jor Boiler Plates —Pia 
Inon: Brisk Inquiry: Slight Reduction in Terms—Tuaz Sovran 
Waxes Iron Trapve: Continued Activity—Cuain Caste Testine : 
Grant of a License to a Wolverhampton Firm—Tue CuataMan oF 
THE Tronmasters’ Association: Interesting Facts—Tau Lats 
Srrike anp Lock-out; An Understanding come to between Em- 
ployers and Employed — Noxtu Sravronpsuine: Satisfactory 
Arrangement of a Trade Dispute—Coau: Fair Demand—Harp- 
WARE TRrapus; Quie-—Numenous Oxvers ror Castines, MinLwork, 
axp Borer anv Briver Burnie. 

On 'Change in Birmingham yesterday (Thursday) the tepics were 
still electioneering. The trade were speculating upon the result of 
the contest in South Lancashire, and envying the constituency to 
whom Mr. Gladstone is now appealing—the rare opportunity that 
is being afforded them. No one seems to look forward to a brisk 
trade in iron until autumn has set in. Some few men complain 
that they have not been so short of orders for some descriptions of 
finished iron as they are at the present time for the past twelve- 
month. ‘The falling-off is chiefly observable in the plate department. 
Houses of standing have to put their plate mills on short work 
during some portions of the week ; and some makers of sheets com- 
plain that, although they are quoting low prices for sheets, yet they 
are being undersold in this district. At the same time there is an 
excellent demand for boiler plates of the first quality, and generally 
the works are so well employed that puddled iron is scarce upon the 
market, and the pig-makers find it difficult to supply as fast as it is 
required the pig iron that was ordered some time ago. Indeed, 
certain pig iron firms of repute out of this district are quite full of 
orders, and cannot at present accept more. The condition of the 
trade in South Staffordshire is not, therefore, such as to leave much 
ground for complaint. Buyers of pigs are tying to get their 
supplies at as low a figure as possible; but if they have succeeded 
in lowering prices tifteenpence a ton in a few instances as upon the 
prices current before the Preliminary Meeting this is nearly as much 
as can be said. Speaking generally, there is, however, scarcely so 
much, in proportion, being done in this district as in South Wales, 
where the houses keep well supplied with specifications at prices 
which make them indifferent to accept orders for best bars at a less 
price than £7 5s. at the works. In consequence of the firmness of 
prices in that part of the kingdom we are here getting some few bar 
orders that would otherwise have gone to Wales. The Welsh iron is 
particularly valuable here for all uses in which a tensile strength is 
required. The chain-makers are, in consequence, good customers 
for South Wales iron. 

At this point we may mention that this district has been amongst 
the first to carry into effect the new Admiralty regulations for the 
testing of chain cables. A license for a public testing machine was 
obtained from the Board of Trade at the beginning of last week b 
Messrs. Bayliss, Jones, and Bayliss, of Wolverhampton, for their 
machine, which we have inspected, and find it situated in a factory, 
which, from its construction and appli )» is gst the best 
that we know of. It is open and airy, possesses a lofty roof, and 
the hearths are so constructed and situated as that the operatives 
can continue their employment with far less fatigue and exhaustion 
than is possible in many similar works. 

Some interesting trade news cropped out in connection with the 
election of the southern division of Staffordshire. Mr. George 
Barker, of the Chillington Ironworks, Wolverhampton, in nominating 
Mr. W. O. Foster as M.P. for that division at Litchtield on Friday 
last, said :—* Connected as I am with the iron trade of the southern 
division of this country, I appear before you as a member of that trade 
to speak about Mr. Foster’s position also in reference to that trade. 
Upon the death of our late lamented chairman, Mr. Phillip Williams— 
of whom I beg to speak with the greatest respect, for through a long 
life his judgment and ability endeared him to a large circle of friends 
by whom he was equally respected—Mr. Foster recommended that 
the chairmanship of the trade should devolve upon some of its lead- 
ing members, in order that there might be a division of their labours, 
and thus invite them to act together for the benefit of that trade. 
The proposal was received with great satisfaction, and Mr. Foster was 
unanimously chosen as first chairman of the association —a position 
which he now occupies. And it is well, perhaps, that such a selection 
had been made, for in the course of a short time events took place in 
North Staffordshire which were extended in their complications to 
the southern division of the county, and you all well remember the 
troubles that arose. Mr. Foster devoted himself with the greatest 
energy and perseverance to a settlement of those difficulties, of which 
we are happy now to see a solution; and I ay | take this liberty to 
give the thanks of the iron trade to our worthy lord-lieutenant of the 
county for the great interest that he took in the matter.” In thank- 
ing the voters for having re-elected him, Mr. Foster said that with 
respect to the allusions that had been made to the unfortunate strike 
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which disturbed that district some time ago, the country owed a debt of 
gratitude to Earl Lichfield for the pains he took in interceding 
between the men and the masters on that occasion. Speaking as one 
deeply interested, he said that both masters and men made mistakes 
then, but they had since shaken hands, and understood one another 
now, and there was a prospect of such intelligent communication 
between employers and employed as would lead to an equitable 
adjustment of wages, and prevent a similar difficulty occurring 
again. 

= nother difficulty has just been satisfactorily arranged in the iron 
trade of North Staffordshire. The millmen at Earl Granville’s 
Shelton Bar Ironworks had become dissatisfied with the rate of re- 
muneration they were receiving, it being alleged that this rate had 
not been advanced, as Captain Roden, one of the partners in the 
works, had pr 1. Theird d for an advance was refused, and 
the millmen, therefore, went out on strike and did no work for nearly 
a fortnight ; but a further term of idleness on their part was rendered 
unnecessary by the matter in dispute being mutually arranged. 

Coal is in fair demand. All the thick coal pits open are in full 
work. ‘ihis coal is almost necessary to the production of the first 
quality of Staffordshire pig iron, and it is now in only small supply. 
The activity of the makers of best pigs is creating a good demand 
for that quality; and the less oppressive state of the atmosphere in 
enabling the puddlers to work more time, is giving rise to a demand 
for the general descriptions used at the forges; which, combined 
with a continued excellent railway consumption, continues to afford 
nearly full work at all the collieries. 

The state of the hardware trades of this district is still to be re- 
ported as quiet, though a slight improvement has taken place. The 
colonial demand has somewhat revived, and a fair supply of orders 
are coming to hand from the Southern States of America. The 
slackness of trade is more perceptible in Birmingham than in other 
parts of the district, and with the exception of the edge tool makers 
and hollow-ware manufacturers in that town, the respective branches 
are almost utterly devoid of animation. 

In Wolverhampton the tin-plate workers and the japanners are 
moderately busy, and in the more important of the lock manufac- 
tories the men are well employed. In connection with the dispute 
between the co-operative plate lockmakers and their former 
employers nothing of a noticeable character has of late transpired, 
although a sharp competition is still being carried on on either side 
‘Tbe safe makers are actively engaged, but the miscellaneous branches 
are rather quiet. At Bilston and at Willenhall the respective trades 
are not particularly buoyant, and this is supposed to be attributable 
in some considerable degree to the prevalent financial disturbances in 
India, resulting from the sudden termination of the American civil 
war, and the improved prospects of our obtaining cotton from the 
New World. But whether at Bilston or Willenhall, or elsewhere, 
wherever malleable iron castings are produced, either of a light or 
heavy description, very considerable activity is being displayed. 
The light malleable iron castings of Willenhall are still in great 
request, and the uses to which they are being applied constantly 
increase. For heavy castings, to be used in millwork and the like, 
there are a large number of inquiries afloat, which indicate the pro- 
gress of industries requiring the application of machinery not only 
in this country, but also in Northern Europe, and in our colonies. 
The best boilermakers continue to be the recipients of orders which 
more than supply the places of the specifications worked out. The 
same remark applies to a class of work which is produced at the 
same establishments, and which require the employment of careful 
rivetters. The carrying, the storing, and the refining of mineral oils 
occasion a demand for products of this class in an increased degree. 
‘The bridge, the girder, and the pontoon makers are likewise all doing 
an excellent business. The remark hasespecial applicability to those 
firms who stand high in the market; but it does not exclude makers 
of little or no fame. The extent to which this district is contri- 
buting manufactures in which melting iron for castings, and plate, 
sheet, and angle iron for boilers, bridges, and other similar products 
is required, is far more considerable now than at any previous period 
in its history. More than ever, therefore, the iron of this district is 
consumed upon the spot. 


NOTES FROM THE NORTHERN AND EASTERN 
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Liverroo.: Launch of'a Steamer: Mersey Docks and Harbour Board 
—CLEVELAND Iron Company—A Lerps Patent Cast—StTate 
or Trape: Sheffield: Leeds—Tur Corron Surety Question— 
Leeps Watrenworks: New Pumping Engine—SuirBulLDinG ON 
THE CLYDE. 

As we are still struggling through the elections business continues 
a good deal interrupted, and our “notes” must, consequently, be 
again somewhat brief. To commence with Liverpool, we may 
observe that, on the afternoon of yesterday week, Messrs. Thomas 
Vernon and Sons launched, from their yard at Brunswick Dock, a 
large iron screw steamer, of 1,473 tons old measurement, which 
was christened the Nerbudda, and is intended for the East Indian 
trade, being sister vessel to the Krishna, launched from the same 
yard some time ago. ‘The Nerbudda, which was launched with her 
lower masts in, was taken to the Coburg dock to receive her 
engines and boilers, which have been manufactured by Messrs. 
Fawcett, Preston, and Co. At the last sitting of the Mersey Docks 
and Harbour Board, a committee report was presented, 1-:0mmend- 
ing the purchase of the property of Mr. Ledward, on the Morpeth 
Dock Quay, on certain terms, the quantity of land | ng 3,297 
yards, and the price five guineas per square yard. M.. ‘ankin, in 
moving the adoption of the proceedings, explained ihat the property 
of Mr. Ledward was required to carry out the designs of the board 
in connection with the works at Birkenhead. Mr. Smith seconded 
the resolution; and in doing so, explained that the committee had 
certain information in reference to the value of the land, and they 
were unanimous in recommending the purchase. By means of that 
they got rid of all further Chancery proceedings, each party paying 
their own costs. Mr. Boult said the board had not been informed 
as to what they had purchased, and were, consequently, not in a 
position to deal with the matter. Was it the last land they were 
bound to buy at Birkenhead, or how much more were they com- 
pelled to take? Mr. Tobin said there were 3,297 yards of land 
on a lease of seventy-live years, commencing in 1843, from the 
corporation of Liverpool. They had not bought the reversion. The 
land was required to carry out a great scheme confirmed by the 
board, and without it they could not carry out such pian. The 
chairman said they had already scheduled the land under the Act 
to take it, and it joined a portion of their land which had been 
purchased some years ago. Mr. Bold explained that the land was 
the last under the compulsory price which they would have to buy 
at Birkenhead. 

An extraordinary meeting of the Cleveland Iron Company was 
held last week, to consider the position of the company in reference 
to the trial which took place in the Queen's Bench on the 20th of 
last month, which, as it may be remembered, arose upon a demand 
against a shareholder for the-calls upon 100 shares, and resulted in a 
verdict for the defendant. Since then it appears that a petition has 
been presented for the voluntary winding up of the company, and the 
company is, therefore, under the operation of the Winding-up Act. 
Mr. Hopwood, the managing director and promoter of the company, 
entered into an explanation of the circumstances under which the 
project was first brought forward, and replied generally to the state- 
ments made by Mr. Karslake, the counsel for the defendant, at the 
trial. He had no doubt that a verdict so absurd as that which had 
been returned would be reversed upon a new trial; but as executions 
had been put in upon the property in consequence of this adverse 
decision, it had been thought better to present a petition under the 
Voluntary Winding-up Act. A long desultory conversation ensued 


as to the best course of proceeding, some shareholders suggesting an 
immediate winding-up, others the withdrawal of the petition, and a 
subscription amongst the directors and principal proprietors for the 
purpose of paying off pressing liabilities, and carrying on the works 





and the issue, as soon as possible, of debentures or preference shares, | superior manner. 


to repay this outlay and to provide the funds for the carrying on of 
the operations in an effective and profitable manner. Ultimately the 
meeting was adjourned to a future day. 

A case affecting Green’s lawn mowing machine patent came before 
the Lord Chanzellor on Saturday. It was an appeal from the 
Master of the Rolls. It appeared that, in 1861, Messrs. Green were 
carrying on busi as manufacturing engineers at Leeds, one of 
the principal articles of their manufacture being a lawn mowing 
machine, of which the defendant, Thomas Green, was the sole 
patentee. The plaintiff (Mr. Mathers), a mechanical engineer, went 
to Leeds in 1861 to superintend the defendant’s works, and he assisted 
in improvements in the lawn mowing machines, and patents for these 
improvements were granted to Thomas Green, Willoughby Green, 
and the plaintiff Mathers. The patentees obtained large protits from 
the improved machines, and they received a royalty from persons to 
whom licenses were granted by defendants and the plaintiff jointly. 
After a time some discussion arose as to the joint rights of the 
plaintiff under the patents, and eventually he closed his connection 
with defendants, and filed a bill praying that it might be declared 
that he was entitled to share equally with the defendants in the 
profits of the machines and the royalty payable under license. The 
defendants contended that the plaintiff had made the improvements 
as their servant, that the joining of his name in the letters patent 
was atechnical formality, that the plaintiff, who had borne no part of 
the expense of taking out the patent or the manufacture, had a bare 
legal interest in the letters patent, and was not entitled to an account 
which he asked. The Master of the Rolls decided in favour of the 
plaintiff, and the present appeal was brought. The Lord Chancellor 
reserved judgment. 

At Sheflield, although some firms complain that the excitement of 
the elections has checked business in the home markets, on the whole 
a fair business is being done in most of the home markets. In the 
distant markets there is very little change to notice. The French 
market continues to be generally active, but orders have been smaller 
in several branches for some weeks past, and agents write that 
renewed briskness need not be expected until the middle or end of 
August. Some fair cutlery orders for Australia have been given out 
during the last ten days, but they are to some extent exceptional. 
On the whole the cutlery and tool branches are busy, but the steel 
and heavy branches, with a few exceptions, are languid. At Leeds 
little business is at present doing in the iron trade, owing to the preva- 
lence of stock takings, und also to the indisposition of the “ hands” to 
settle down quietly to work, amid the exciting interest of the week. But 
the forges and engine tool shops have at length again got fairly 
started, and during the present week a tolerably large amount of work 
is expected to be accomplished. 

The cotton supply question presents several cheerful phases. At 
the last meeting of the executive committee of the Manchester 
Cotton Supply Association, a letter was read from Dominica, West 
Indies, advising the consignment of four bales of cotton to the 
Association for sale, and reporting that the writer is extending his 
operations and opening new land for the growth of cotton. The 
weather has been highly favourable, the young plants are looking 
well, and promising results are anticipated. If prices do not fall 
below a shilling per lb., the cotton grower will be well satistied, and 
will have ample inducements to persevere in the cultivation. A 
letter was received accompanying seventeen samples of cotton 
grown from seed supplied by the Association, in the province of Rio 
Grande do Sul, and stating that the culture of the plant upon a 
large scale is quite new in that province, though formerly it was 
grown for home ption, principally in the district near San 
Jose do Norte. In 1863, when the first distribution of seed was 
made, there was unfortunately a very dry season and very little of 
the seed came up; but last year was more favourable, and many 
parties, who planted as an experiment, will be thus induced to 
attempt the cultivation upon a larger scale, especially as the succesful 
example ofagentleman from Scotland—who has four large plantations, 
and whose mode of cultivation promises good results—has attracted the 
attention of the natives. The great drawback in the province, as in the 
rest of Brazil, is want of hands, causing labour to be very dear. No 
great influx of free labour is to be expected, so long as slavery exists, 
but its introduction from Germany and Portugal is on the increase, and 
the number of slaves is decreasing. It is estimated that not more than 
25,000 or 30,000 slaves exist out of a population of about 380,000 
some 60,000 of whom are Germans or of German descent, the re- 
mainder being Brazilian and lortuguese. The climate of the province 
is most healthy, and in its entire area of 25,000 square miles, white 
people can perform any kind of out-door labour, land is very cheap, 
and the inhabitants of the province most friendly and hospitable. If 
itcan be shown that it will pay to grow cotton, a large quantity can 
be produced. A letter was read from the inspector of cotton, for 
Scinde, expressing the fear that owing to the depressed state of 
the cotton market there would a less area sown this year with 
cotton in Scinde and the Punjab then was shown by him in the 
tabular statement of his last annual report. It is hoped that by 
means of the Cotton improvement Fund he will be able to intro- 
duce a large amount of exotic seed into the province of 








| Scinde, with a view to the production of cotton of a better 


quality in that part of India. A sample was forwarded of 


cotton grown from Peruvian seed at the Mulleer, which 
was valued at 16d. per pound. The yield was but small, and 
This is the 


the plants had been much injured by the boll worm. 
first yield, which, in the case of Peruvian cotton, is always small, but 
it increases in the second, third, fourth, and fifth years atter planting. 
The staple is of fair length, and a good supply of such cotton would 
find a ready sale. A letter was received from Madras, advising the 
despatch of four bales of cotton by the Agri-Horticultural Society for 
sale by the association. A letter was read from the honorary agents 
at Bombay, reporting the distribution of Peruvian, Egyptian, and 
Brazilian seed, and stating that a sample of cotton forwarded by the 
Commissioner of Customs in the Northern Division had been thought 
highly of by the Bombay Chamber of Commerce; the colour was 
considered dull, but the staple good. A letter was received from 
Bandong, Java, enclosing a sample of cotton called Neapas Bandoor, 
or Neapas Tahon, and stating that the trees bear forseven or nine years, 
but the difficulty in raising money to carry on the cultivation is a great 
hindrance to its extension. Ifthe Dutch Government were to appro- 
priate lands, and afford other facilities, it is believed that this branch 
of agriculture would be successfully prosecuted. A copy of the treaty 
of commerce between Prussia and Belgium, signed at Berlin on the 
22nd of May, was received from the Foreign office. A letter acknow- 
ledging a grant of Sea Island and New Orleans cotton seed for 
Queensland, was read, which concluded the business. 

A large engine, recently erected by Messrs. Witham and Son in 
connection with the Leeds Waterworks, has been formally started. 
The engine, which is of 300-horse power, is of the sort known as a 
Cornish one, and it pumps 330 gallons of water at every stroke. 
Fully three and a-half million gallons are pumped daily, or one and 
a-half millions more than by the two engines already at work. The 
entire cost of the engine, inclusive of the building, has been about 
£10,000. The daily demand for water to the town has increased 
from 1,596,000 gallons in 1856 to 4,000,000 gallons in 1865. The new 
works have been erected under the superintendence of the ex-borough 
surveyor, Mr. Filliter. 

In connected with Clyde shipbuilding we may note that Mr. J. G. 
Lawrie, of Whiteinch, has launched a screw steamer, the Baron 
Ricasoli, for the Mediterranean, to the order of Messrs. C. A. Pellas 
and Co.,of London. Mr. Denny, of Dumbarton, has launched a large 
and powerful tug paddle-steamer named the Court Hey, so called after 
the seat of Mr. Gladstone, of Messrs. Gladstone and Co., Liverpool. 
The fullowing are her dimensions :—Length of keel and forerake, 
160ft., breadth of beam, 25ft.; depth moulded, 15,';ft. She is to be 
fitted with a pair of oscillating engines, having feathering floats, of 
200-horse power nominal, and is intended for the towing flotilla of 
Messrs. Gladstone, Wylie, and Co., Calcutta. On Tuesday there was 
launched, by Messrs. William Denny and Brothers, for the Irra- 
waddy and burmese Steam Navigation Company, an iron screw- 
steamer of 610 tons. She is named the Martaban, and is to be sup- 
plied with engines of 120-horse power, and fitted up internally in a 


Messrs. Alexander Stephens and Sons have 
launched an iron screw-steamer of 450 tons, named the Sarah Garcia, 
to be employed in the Mediterranean and fruit trade. This vessel is 
the property of Messrs. Simons, Garcia, and Jacobs, Glasgow, and is 
sister ship to the Clara, built by Messrs. Stephen for Mr. Simons, of 
the same firm, last year. The ceremony of naming was performed 
by Mrs. Simons, and the vessel is to be furnished with engines by the 
Finnieston Steamship Works Company. Messrs. Barclay, Curle, and 
Co. have launched from their Stobcross building yard an iron sailing 
ship of about 1,200 tons register. The vessel, which is called the 
City of Benares, and is to be commanded by Captain Smith, late of 
the city of Shanghai, is an addition to Messrs. George Smith and 
Son’s already very large fleet, and is the fourteenth they have 
had built by this firm. The ship’s principal dimensions are :— 
Length, 214ft.; breadth of beam, 34ft.; and depth of hold, 224ft. 
An iron screw-steamer, built and engined by W. Simons and Co., 
was on Tuesday launched from the London Works, Renfrew. This 
fine vessel is of 900 tons and 120-horse power, is named the Count Van 
der Bosh, and is the property of the Netherlands Steam Navigation 
Company. Her decks and fittings are of East Indian wood, and she has 
full poop, fitted up with elegant cabins in rosewood, teak, and maple. 
The same builders have far advanced another steamer forthe same com- 
pany, Messrs. Tod and M‘Gregor have launched from their building 
yard, Meadowside, Partick, a fine screw steamer, for the Glasgow and 
Stranraer Steam Company, which was named the Albion by Mrs. 
W. C. Paterson, of Ashville, being the seventh vessel which Messrs. 
Tod and M‘Gregor have built for the same company. She is con- 
structed with a view to meet the special requirements of the 
Stranraer trade, and will have accommodation on deck for cattle, and 
her hold will be fitted up with special facilities for carrying the 
agricultural and dairy produce, which form at certain seasons a con- 
siderable portion of the local trade. She has also excellent accom- 
modation for passengers. Immediately after the launch she was 
hauled alongside the private wharf of the builders, where she will 
be fitted with a pair of direct-acting surface condensing engines of 
60-horse power nominal, with inverted cylinders of 30in. diameter, 
and length of stroke 22in. 





THE METAL MARKET. 


Raizs in excellent demand, at £7 to £7 10s. per ton; there are some 
large orders from America, aud several inquiries from the Continent, 

Corrér.—Dull of sale. Tough Cake £86, and Burra £90 per ton. 

Tin.—Banca is quoted at £93, and Fine Straits £91 per ton. 

‘Tin PLatTES. —Coke 23s, per box, and Charcoal 27s. 6d. 

Leap.—But little doing. English £19, and soft Spanish £18 10s. per ton. 

SpkLTER.—A fair business doing, £22 per ton on the spot, and £22 10s, 
to arrive. Moats and Co. 

Oid Broad-street, London, E.C., July 19th, 1865. 
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Annuat Meetine or German Enctngers.—The annual con,ress 
of the Association of German Civil Engineers will be held this 
year at Breslau, and will be , = on the 4th of September. 
According to the resolution of last year’smeeting and the 
programme of the subjects to be brought under discussion in the 
different sections, the congress will last for three days, and on the 
7th of that month the assembled engineers will proceed by a special 
train to inspect several of the large industrial establishments of 
Upper Silesia. 

A Manuracrory or Anmine Dygs.—On the 28th of January, 
1860, we published a full account of the method of making aniline 
dyes from coal tar, then just commenced on a commercial scale in 
France. During the five years that have since elapsed, these dyes 
have become known throughout the civilised world under the names 
of Magenta, Solferino, and others, and have been universally 
admired for their delicacy and brilliancy. The attention of the most 
eminent chemists has been directed to the production of different 
colours, and now not only the primitive colours, red, yellow, and 
blue, but all the others resulting from a combination of the primi- 
tive are obtained from that vile substance coal tar, and all of the 
purest, deepest, and most perfect quality. We now announce the es- 
tablishment of the first manufactory of these dyes in the United 
States, Messrs. Thomas and Charles Holliday have commenced the 
business in the suburbs of Williamsburgh, on Long Island, and we 
have been favoured with a look at their works. After wandering 
about for a while among the dirty manufactories for which Newton 
Creek is famous, we came upon a brick building, and saw a work- 
man standing in the doorway. As soon as our eye fell upon this 
man we saw that we had discovered the establishment that we were 
in search of, for he was dyed from the crown of his head to the ends 
of his fingers with all the colours of the rainbow. His hair was 
shaded from a dark purple toa delicate violet, his thumbs were 
yellow bronze, the backs of his hands were bright red, his nose was 
Magenta, and when he opened his mouth he displayed his tongue of 
the deepest and most brilliant Solferino. All the people at work in 
the establishment were indelibly marked with the same varied and 
resplendent hues. When bituminous coal is subjected to the cherry- 
red heat of the gas retort, it undergoes destructive distillation, the 
combination of oxygen, hydrogen, nitrogen, and carbon which 
forms coal being broken up, aud these elements entering into new 
combinations to form a great number of new substances. Some of 
these substances are permanent hydrocarbon gases, which are used 
for illumination, while others on the reduction of temperature are 
condensed into solids and liquids, which are mixed together as coal 
tar. One of the liquids, though a very volatile liquid, is benzole. 
If benzole is mixed with strong nitric acid, a new chemical com- 
pound is formed, which is called nitro-benzole. Then if this is sub- 
jected to the action of nascent hydrogen, anilineis produced. Ben- 
zole is —— of—carbon, 12 atoms; and hydrogen, 6. Benzole 
Ci He hen nitric acid, NO,, is added the avid loses one equi- 
valent of oxygen, becoming NO,, and this is substituted for one 
equivalent of hydrogen. Nitro-benzole Cy, H; NO. Then by 
contact with nascent hydrogen the 4 atoms of oxygen are displaced 
by two of hydrogen, and we have aniline C,, H, N. The dis- 
covery that aniline can be made from benzole 1s one of the most 
valuable chemical discoveries of the century, for it has revola- 
tionised the important art of dyeing. Afier the aniline is formed 
the various colours are produced from it principally from oxidising 
it, which is effected by treating it with nitrate of potash, chlorate of 
potash, and other compounds that hold oxygen by feeble affinity, 
and therefore surrender it readily to other substances with which 
they are brought in contact. ‘The apparatus required is a large 
retort, a steam boiler for heating it, and an immense supply of vats, 
for the purification and crystallisation of the solutions. There is 
not much machinery, but a great deal of apparatus, and plenty of 
time required for the product. It is estimated that 30 cwt. coal 
yields 181b. naphtha, which gives 61b. benzole, which gives 5b. 
aniline, which gives 11b. Magenta. 11b. of Magenta will dye 600 lb. 
j of silk, or 900 lb. of wool. Magenta, which ip solution is a beautiful 

purple, is in the solid crystal a bright bronze green.—Scientyic 
' American. 
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THE SHEFFIELD RESERVOIR DISASTER. 


Ir would be strange, indeed, if the bursting of the embank- 
ment of the Bradfield reservoir, causing, as it did, a loss of 
238 lives, and some £400,000 worth of property, had not 
led to a full discussion of the general principies involved in 
the construction of such embankments. ‘This has been the 
case, with the result that the existence of much diversity of 
opinion has been shown forth, not merely regarding the 
causes of that particular accident, but also as to the general 
principles involved in the construction of water reservoirs. 
‘As a further result, it seems to be a settled matter that 
these immense storehouses of water must be subjected to 
Government supervision in the interest of the safety of the 
public. A measure for this purpose was considered last 
session by the House of Commons, but it was very properly 
deemed best to have the whole matter thoroughly examined 
in committee. 

The Select Committee on the Waterworks Bill was com- 

osed of Mr. Beecroft, Mr. W. E. Forster, Mr. Ferrand, 
Leal RK. Grosvenor, Sir John Ogilvy, Mr. John Tol- 
lemache, Mr. Smollett, Mr. Hibberd, and Mr. Kendal, Mr, 
Roebuck being in thechair. The engineers examined were 
Mr. T. Hawkesley, Sir Arthur Cotton, Mr. John Fowler, 
Mr. J. R. M’Clean, Mr. R. Rawlinson, the Government 
engineer, Mr. John Murray, Mr. M. B. Jackson, Mr. 
J. F. Bateman, and Mr. James Leslie. Mr. Milner Gibson, 
the President of the Board of Trade, was also examined 
with respect to the exact relations of the Board of ‘I'rade 
with railway companies. 

The result was necessarily a mass of very interesting and 
valuable evidence, which was published a few days since 
as a bluebook. The select committee agreed to a special re- 
port, in which, after alluding to the acknowledged danger of 
storing large volumes of water in reservoirs, and to the fact 
that great destruction of life and property has been occa- 
sioned by their bursting, they express the opinion that 
it is the duty of the Legislature to protect the public from 
further disasters of the kind. As the result of the evidence 
laid before them, they agreed to submit to the House of 
Commons a certain number of propositions, to be followed 
“in all cases in which it is proposed to construct a large 
reservoir.” As, however, it would require very much more 
care and time to frame a proper Act than could be given to 
the.matter last session, the committee resolved to report 
to the House the evidence taken by them during their in- 
vestigation of the matter, and to accompany that evidence 
with a recommendation that the Government should, 
early in “the next session,” bring in a bill embodying 
the views of the committee. The different proposi- 
tions which are to form the basis of the bill are that 
plans and sections of the site of any reservoir, to- 

ther with the works, should be submitted either to the 

ome-office or the Board of Trade, who have then “to 
send a competent person” to inspect the site, in order to 
report upon the plans and sections in question. These 
plans should then be submitted by the Government, to- 
gether with any observations of the inspector, “ to any 
select committee appointed by either House of Parliament 
to consider any bill by which powers are to be given to 
construct” the works. While being carried out the works 
of the reservoirs should be inspected from time to time by 
the Government engineer, of whom the committee remark 
that “it seems important, in order that competent in- 
spectors shall be employed by the Government, that they 
should receive ample remuneration for their labour and 
services.” On the completion of any reservoir, due notice 
must be given to the Government board, and it must not be 
filled with water “ until after the expiration of a specified 
time.” The Government should also have the power to fix 
the time within which the water must not be Jet in. As 
regards reservoirs already constructed, as it has been found 
that they “have at times been allowed to decay and become 
dangerous,” it is proposed that they be inspected from time 
to time by competent persons. None of these measures, 
however, are intended “to diminish in any degree the 
responsibility of undertakers” to pay any damage caused 
by the water. Such is the present legislative aspect of the 
matter, and there is thus every prospect that an Act of 
the kind contemplated will be carried next session. 

In the meantime it may be said that the determination 
of the exact causes of the destruction of the Sheffield re- 
servoir is as much a matter of dispute as ever. As will be 


remembered, several of the most noted engineers of the | 


day were consulted by the Sheffield Waterworks Company 
as to the cause of the disaster, and their report has been 
lately issued. In this document the engineers consulted 
(Messrs, Simpson, Hawkesley, Bateman, Fowler, and Har- 
tison), after describing rather lengthily different points 
connected with the constiuction of the reservoir, conclude 
with the following statements :— 


“The filling of the reservoir commenced in June, 1863, on the 
occasion of a heavy flood, and from that time, with some intermis- 
sions, the reservoir gradually increased in vepth, and at the time of 
the accident, on the 11th of March, 1864, it had attained to a height 
which was within three inches of the top of the weir. During the 
whole of this period no imperfection of any kind had been per- 
ceived, the embankment and the reservoir being absolutely water- 
tight; for though a small epring of ochreous water issued from a 
shale bed in the escarpment on the south side of the river below 
the bank, yet this equally appeared whether the reservoir was full 
or empty, and was, therefore, fed from other sources, Moreover, 
this water still continues to issue, although the reservoir has been 
emptied of its contents for many months. There was no fracture 
of the pipes, nor any creep of water along the outside of them. 
The embsnkment was composed of materials which would not have 
slipped if the base on which it rested had been immovable. We 
must, therefore, Jook for causes other than supposed imperfections 
in the quality of the materials or workmanship for the failure 
of the reservoir. The weather during the fortnight previous to the 
accident had been exceedingly wet, the rain so swelling the rivers 
as to inundate all the low country in the East Riding of 


Yorkshire. It is in such seasons that masses of earth, 
commonly called ‘landslips,’ become saturated with water or 
lubricated on their bases, and although at other periods compara- 


tively or altogether stable, now begin to move. That the ground 
outside the embankment tas moved is evident, not only from 
the tears and fractures which are to be observed in the lower 
part of the mass, but also from the significant fact that one cottage 
situated high on the hill, and another nearer to the foot, and both 
remote from the bank, give unmistakable proofs of the recent move- 


ment of the ground on which they stand. From the testimony of 
the occupiers of these cottages this movement must have immediately 

ed or been concurrent with the bursting of the reservoir. 
After a full consideration of these and other collateral cir t . 
we are unanimously of opinion that the accident was occasioned by 
a landslip which occurred in the ground immediately on the east 
side of the embankment, and which extended beneath a portion of 
its outer slope, involving in its consequences the ruin of that portion 





of the bank, and producing the catastrophe which followed. ‘o this 
conclusion we severally came on our first examination ; and every 
subsequent investigation, and the more intimat int: we 





have since acquired, with all the evidence and facts connected with 
the subject, have only the more firmly convinced us that to no other 
cause can the destruction of the reservoir be rightly attributed. We 
are, moreover, of opinion that all the arrangements made by your 
engineers were such as might have been reasonably expected to have 
proved sufficient for the purposes for which they were intended, and 
that if the ground beneath the bank had not moved, this work would 
have been as safe and as perfect as the other five or six large reser- 
voirs of the company, which have been constructed in a similar 
manner, and which tans so long supplied the town of Sheffield and 
the rivers Rivelin, Loxley, and Don with water. With regard to 
the propriety of repairing the broken embankment, or of abandoning 
it and forming another elsewhere, we are not in a condition to report 
fully on this question.” 

Appended to the special report from the Select Com- 
mittee on the Waterworks Bill are the remarks of Mr. Raw- 
linson, C.E., on the report addressed to the shareholders of 
the Sheffield Waterworks by these gentlemen, and which 
we will now give, leaving it to speak for itself :— 


Remarks on Reports and Evidence by certain Civil Engineers employed 
by the  aterworks Company, and also by the Corporation of Sheffield, 
to examine and report on th: works at Dale Dike Reservoir, above 
the town of Sheffield, which failed in the spring of 1864. By Roperr 
Rawson, Civil Engineer. London, 1865. 

In the report on the failure of the Dale Dike bank, dated 20th May, 

1864, and signed by myself and Mr. Nathaniel Beardmore, with 

respect to the recommendation of the jury at the inquest “ that the 

Legislature ought to take such action as will result in Governmental 

inspection of all works of this character”—that is, reservoir em- 

bankments—we state, “‘that any approval of plans or casual inspec- 
tion of waterworks embankments cannot insure ultimate safety in 
such works. The responsibility must remain, as at present, namely, 
with the engineers and persons i diately c ted with the 
works.” Since this time I have further considered the subject, and 
although I still feel most strongly how necessary it is to refrain from 
recommending that any inspection be authorised by Government 
which shall, in the least degree, have the effect of removing the full 
responsibility of waterworks reservoirs, when completed, from the 
proprietors and constructors, I have come to the conclusion that cer- 
tain conditions as to plans, details, and general information may 
reasonably be asked for, as also that clauses of a general character 
may be inserted in waterworks bills, where the reservoirs and 
embankments proposed to be made are of a similar character to the 
works at Holme Firth and at Dale Dike, Sheffield. The engi- 
neers who have recently advised the Sheffield Waterworks Company 
can find no cause for failure in the Dale Dike bank but a “ landslip 
and an accident ;” it is advisable to consider the published opinions 
of other equally eminent but independent engineers, employed by the 

Corporation of Shetlield to examine these works, the Dale Dike and 

other embankments, and who have reported to the town council 

thereon. 





Analysis of the Opinions of the Engineers employed by the Waterworks 
Company, and by the Town Council of Sheffield, as published. 
Messrs. Simpson, Hawkesley, Bateman, Fowler, and Harrison 
report, on behalf of the Waterworks Company of Sheffield, with 
respect to the site of the Agden embankment, “The strata of the 
original ground at the site of the bank are nearly horizontal, and 
there are no indications of Jandslips on either side of the valley any- 
where near the bank.” . . . . © © © «© © © © © © ew ee 
“The clay of which the puddle is composed is good, and the general 
materials of the bank are excellent for producing solid work.” . . 
Remarks.—The side of the Agden bank is on the same geological 
formation as that of Dale Dike, which gave way, and is only about 
1,800 yards distant in an easterly direction. With respect to the 
puddle-trench, and seat of the bank, I cannot express any opinion, 
as both were covered at the time of my inspection; but with respect 
to the character and quality of the material used in forming the 
bank, and also as to the mode of placing this material, the following 
evidence is deserving of grave consideration :— 
James Leslie, of Edinburgh, waterworks engineer, states :—‘ At 
Agden the materials consisted of stuff like quarry rubbish, and was 





8ft. deep, like a railway embankment. Considers such a mode of 
| construction in the highest degree objectionable, as a bank so tormed 
| will not only sink, or settle, rapidly and unequally, but may con- 
tinue to sink, or subside, for many years after its construction.” 

David Stevenson, of Edinburgh, engineer, reports of the Dale Dike 
| bank, and also of the Agden embankment, as follows :—* Dale Dike 
| has been constructed in a most objectionable and hazardous manner. 

‘Ihat much of the stuff employed in the bank consisted of large sized 

rubble stone, and was deposited from railway wagona, in tips of about 
| six feet in height. Considers such asystem of working totally inad- 
| missable for reservoir work, because the larger clods or stones must 

invariably, under such circumstances, find their place of repose at 
| the bottom of the face or bank, and thus produce unsound layers or 
| strata in the embankment, and that such layers will be full of 
interstices calculated to admit the free percolation of water. . . . 
| That he has no hesitation in stating that any reservoir constructed 
| in a manner similar to the one at Agden, must be regarded as un- 
| equal to the important duty it has to perform, is not sound engi- 
neering work, and cannot be considered safe.” 

John Murray, engineer to the Sunderland Harbour and Docks, and 
other hydraulic works, also reported, with respect to Dale Dike bank : 
—“ It was evident that the materials of the embankment had not 
been deposited as they ought, in thin layers of twelve or cighteen 
inches, . . . . + ~ and theclods broken with carefully selected 
materials on both sides of the puddle wall; but had been deposited 
by wagon tips, six feet or more in thickness, without any punning 
whatever. This objectionable method would be followed by unequal 
settlement in so high an embankment, and would tend to damage 
the puddlewall. . . . . + . The errors] have pointed out, and 
the precavtions neglected, induce me to come to the conciusion that 
the Dale Dike reservoir is defective in design and unsound in con- 
struction. My objections apply with equal force to the Agden em- 
bankment, so far as their principles of construction are alike.” 

Henry Conybeare, engineer to the Bombay Waterworks, reports, 
with respect to Dale Dike bank :—* The material of which the bank 
was composed was defective, being friable, and not capable of 
‘binding :’ it was loosely thrown in by wagons, in tips of from 5ft. 
to 9ft., instead of being evenly spread and well consolidated (by the 
passage of one-horse carts all over it) in parallel layers of only as 
many inches thick. A bank so put together must have settled 
greatly, and it is evicent (from the fact of its being rendered 
impassable to the spray of the water) that sufficient allowance was 
not made for such settlement.” 

Peter W. Barlow, an engineer of varied practice, states, relative to 
Dale Dike bank, which had given way, that “the embankment is 
constructed of loose open materials, containing large masses of 
sandstone, tipped six or more feet at a time, and falling so as to 
ensure very unequal settlement and consolidation. . . ..-- + 
The whole of the materials should have been evenly disposed in 
thin layers, each carefully consolidated as the work proceeded, and 
no large masses should have been placed in the body of the embank- 
ment.” Mr. Gunson stated in his evidence before the coroner, that 
Dale Dike and Agden banks were made of similar material, and in a 
similar manner. 





being deposited from railway wagons in tips of not less than Gft. or | 





Sir John Rennie also reported, as to Dale Dike bank, “that the 
mode of making the embankment was very objectionable, that the 
puddle wall was too narrow for such height, and the interior filling, 
on each side of it, was composed of sand, gravel, and large stones, 
promiscuously thrown, or tipped, by dobbin carts and railwa 
wagons, in irregular layers, from 6ft. to 9ft. deep. With a 
materials, so disposed, it would be impossible to prevent unequal 
subsidence, or to make the mass solid or impervious to water.” 

Charles Vignoles, the eminent engineer, reports as to the materials 
used in Dale Dike and Agden banks, as follows: —“It has been 
repeatedly stated, and admitted, that the materials and manner 
of construction are the same in the Dale Dike and the Agden em- 
bankments. I say that the system is a bad one. I will explain. 
Too much rock has been put in, of sizes much too large, and suffered 
to go as chance directed and gravity impelled. No lines of rails 
should have been laid, nor rail wagons allowed. The layers of ma- 
terial should have been the least possible depth, carried entirely all 
over each course. It has been stated that the specification allowed 
of three feet tips—that is by far too much, but the tips at Agden are 
double that depth and upwards. It looks more as if making a rail- 
way than a reservoir embankment. Unequal settlements, in such 
works, is a natural consequence.” Mr. Vignoles further states, as 
to a “landslip ” having caused the damage to the Dale Dike embank- 
ment, a3 set forth by the engineers consulted by the Waterworks 
Company, that in his (Mr. Vignoles’) opinion, “the theory of a 
landslip having occasioned the destruction is wholly untenable.” 

The reporters for the Waterworks Company, Messrs. Simpson, 
Hawkesley, Bateman, Fowler, and Harrison, further state, with 
respect to the mode of constructing the Agden embankment, “The 
puddle wall is supported on each side by a mass of tine selected earth, 
about 30ft. in thickness, laid in thinlayers” In reply I beg to state 
that I saw this work in progress, and saw wagon roads paraliel with 
the puddle wall and close to it, tipping the ordinary coarse, rough, 
rubbly material, as described by Messrs. Leslie, S'evenson, Murray, 
Conybeare, Barlow, Sir John Kennie, aud Mr. Vignoles, as “ quarry 
rubbish,” and “rough pervious material.” I saw large stones and 
clods of earth falling on to the puddle, and named this to Mr. Gunson 
at the time, who stated that men were employed to throw such clods 
and stones back into the mass of the embankment. My own ex- 
perience teaches me that where such work is in progress any such 
arrangement is frequently neglected, and I was informed that stones 
and clods falling on to the puddle were not regularly and at ail times 
removed. On mny first inspection of the Agden embankment, during 
the week ending Saturday the 19th March, the surface of the bank 
was ridged with material tipped, forming several wagon roads and 
tips. The puddle wall was many feet below some of these tips, and 
the entire surface of the bank was a mass of rough rubble and coarse 
earth on both sides of the puddle wall, and close up to it. As Messrs. 
Leslie and Stevenson have remarked, the material looked like 
“quarry rubbish, as usually tipped to waste, and not in any degree 
like an embaokment to hold up a large volume of water.” 

With respect to the cast iron outlet pipes beneath the Agden 
embankmentand the byewasb, Messrs. Simpson, Hawkesley, Bateman, 
Fowler, and tiarrison, reporting for the Waterworks Company, 
state: “The discharge pipes (at the Agden embankment) consist of 
two lines of strong cast iron pipes, 24in. in diamete’, ju and jointed 
in the same manner as at Bradtield Dale Dike.” . . . . 

‘After the conclusive testimony to the soundness and security of 
the similar arrangement which has been afforded at the Bradtield 
Dam (Dale Dike), we cannot doubt the perfect etliciency of these 

ipes.” 

Messrs. Simpson and the other engineers associated with him also 
say : “ Since the accident (at Dale Dike) the discharge pipes have 
been carefully examined and tested. They have also been inspected 
internally by a man passing through them, and their lines and levels 
have been observed from without by means of candles of equal 
lengths, placed centrally within them. In these several manuers 
the pipes have been proved to be accurate in their position (not 
having even bent under the pressure of the embankment), and per- 
fectly sound and water-tight. This is a state of perfection which we 
had never anticipated.” 

This entire passage is a curiosity. The consequences, are, how- 
ever, far too serious, with the terrible facts of a destruction of human 
life, and destruction of property horrible and appalling, caused in a 
great degree, if not entirely, by this line of outlet pipes. In my 
opinion the so-called tests and trials were absolutely worthless in 
every respect. The pipes are said to be water-tight, under a head 
of pressure greater than that of the reservoir when full. Such 
pipes, if tight at all, would easily bear five times this head 
safely, and their being found tight does not affect the ques- 
tion of their having been the cause of ultimate damage to 
the embankment. The manner of jointing and laying these 
pipes is shown in my report (20th May, 1864), Diagram No. 7. 
A double line of pipes is shown, laid on puddle clay some 30ft. 
thick, at the puddle trench and beneath the apex of the embankment. 
Through its whole length, of upwards of 50vft., the bed of clay is 
compressible, to some degree, but greatest at the centre of the em- 
bankment, or line of puddle trench. To test this line of pipes now, 
and say the line is found to be true; is no proof that compression and 
motion have not taken place; there must have been a permanent 
bench mark to level from, before any such test can be worth making. 
A test as to accuracy of a line of water pipes, obtained by the flames 
of lighted candles placed within such pipes, cannot be relied upon as 
a test of truth that such pipes are in line, and affords no proof of 
their stability. Messrs. Simpson, Hawkesley, Bateman, Fowler and 
Harrison, are, however, surprised at the result of their candle work, 
as they report in these words:—*“ This is a state of perfection which 
we never anticipated ” 

The whole of the processes, as described, prove nothing worth 
knowing as bearing on the question of these pipes having fractured 
the puddle wall above them, at the point of crossing the same, and 
as indicated in Diagram No.7. If the pipes moved in any degree, @ 
space or cavity would be left through the puddle wall, and water, 
under a head of 8Uit. or 9/ft, finding access to and through such 
space or cavity, though no thicker than a sheet of paper in the first 
instance, would soon melt, and wash an opening through the clay, 
capable of doing all the damage which took place. It is, in my 
opinion, absolutely impossible that these cast iron outlet pipes could 
remain as they were first placed without some t of subsidence, 
and no examination nor testing of these pipes now, or at any me 
after the accident, can be worth one moment's consideration as offer- 
ing facts on which to base an assertion that they bad not moved. 
‘rhe test by water and hydraulic pressure may be proof that the 
joints are tight, but it is no proof that they may not have partially 
drawn in the lead by subsidence. The form and strength of joint 
cannot have prevented such drawing under sufficient pressure. The 
test by burning candles cannot seriously have been intended to throw 
any light on the subject. Nothing has been proved worth knowing 
by the recorded tests. There must have been a reliable record of 
levels made at the time the pipes were laid, and taken from some 
fixed bench-mark. There must have been accurate levelling over the 
entire line of pipes from such bench-mark before any case can be 
made out that these pipes have not moved (subsided). 

Messrs. Simpson, Hawksley, Bateman, Fowler and Harrisoa notice 
the position and dimensions of the cast iron outlet pipes, #8 laid 
beneath the Agden embankment, and sum up as under :—* We do 
not hesitate to recommend that the execution of this work (the Agden 
embankment) be resumed without further delay.” . ... + 

With respect to the position of cast iron outlet pipes in water- 
works embankments Mr. Beardmore joined me in reporting (page 9, 
Report, dated 20th May, 1864):—* ‘Ihe objectionable mode of lay- 
ing the outlet pipes most probably fractured the puddle wall at the 
point of crossing. . ° . ° . . . . . . 

“Cast iron pipes ought never to be laid under such conditions as 
these. A culvert of masonry, with an inner valve well, as in the 
Bradford reservoirs, should have been provided. ‘This culvert should 
have been on one side of the valley, and in solid ground, free from 
loose earth of the embankment. 

With respect to cast iron outlet pipes being laid beneath water- 
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works embankments, Mr. Jamee Leslie remarks: “ Considers it was 
a highly objectionable course to pursue to lav such pipes under such 
an embankment in the manner in which these pipes were laid, and 
that the valves ought to have been on the inner end, and fixed in 
such a manner as that access could have been ha‘ to them even when 
the reservoir was full. That he considers it a much better course to 
pursue, when practicable, to drive a tunnel in the solid, at the end of 
the embankment, in which the pipes should be laid.” . . . . - 

Mr, John Murray states: “I do not consider the laying of cast 
iron pipes through so high an embankment, with valves at their 
lower extremity, is a safe and proper method of construction, inasmuch 
as they would be subjected to unequal pressure at their junction with 
the puddle-wall, and any defective pipe or joint couid never after- 
wards be removed or repaired.” Mr, Murray recommends a tunnel 
in solid ground, in which to lay the pipes. Mr. Conybeare recom- 
mends plugging up the pre-ent line of pipes on the inner end, and that 
a driftway or tunnel be driven through the solid ground on one side of 
the bank, and a new line of pipes, of double capacity, be laid 
through such driftway or culvert, built of ashlar, in cement, and of 
size to allow of repairs or removal of said pipes. Mr. Peter W. 
Barlow states that ‘no pipes should be laid under an embank- 
ment, unless the embankment rests on a rock foundation, and 
the pipes are laid in excavations, so that they are well below the 
surface. In any such case the pipes should not be less than 3ft. Gin. 
internal diameter, in order that they may be examined internally, 
and, if necessary, repaired.” 

Sir John Rennie * coincides in general terms in the condemnation 
of iron pipes carried under and through reservoir embankments, the 
more particularly so in such a manner that they cannot be 
thoroughly accessible in every part. . . « 2 «+ + 6 «© © # e 

“The proper plan, in my epinion, is to carry the pipes through the 
solid ground or strata, in tunnels of masonry, either on one side of 
the embankment or the other, but wholly independent of it, and that 
the pipes should be accessible at alltimes.” . . . . «+ « + + 

Mr. Charles Vignoles observes, ‘that pipes very much larger 
should have been used, either of diameter sufficient to allow of 
in‘ernal inypection, laying them by driving a drift-way (or culvert) 
through solid ground at the side, . . . or by forming a culvert 
through the hard matesial at one end of the bank, such culvert being 
of sound ashlar ston+, -:t in hydratl'c cement, and sufficiently spa- 
cious to lay «ne or m re pipes, and to allow free access for examina- 
tion and repairs.” 

In my evidence before the coroner at Sheffield, I stated no water- 
works embankment ought to have a line of pipes laid through the 
embankment in such «anner as to preclude any possibility of inspec- 
tion or repair if failu takes place, or means of renewal if a pipe 
wears out I hold that an engineer ought to be master of his work, 
and that his work should not be master of him. This opinion I re- 
tain, and it is a gratification to find that men so eminent as Messrs, 
Le-lie, Stevenson, Murray, Conybeare, Barlow, Sir John Rennie, 
Vignoles, and Beardmore, agree in the opinion that an outlet tunnel, 
culvert, or drift-way in the solid ground, in which to lay the pipes 
and valves, so as to admit of inspection at all times, and of repairs 
or renewal as may be required, is the only safe mode of working. 

The entire question of waterworks reservoir embankment making 
deserves more attention than has been given to it. The Holmfirth 
embankment failed, and destroyed many lives and much valuable 
property. The Dale Dike bank, which suddenly burst on the night 
of the 11th of March, 1864, destroyed property of the aggregate 
value of several bundreds of thousands of pounds, drowning and 
killing 238 persons 

With respect to the character of this (the Dale Dike) embankment, 
the jury stated in their verdict:—“ We find thut, in our opinion, 
there hus not been that engineering skill, and that attention to the 
construction of the works which their magnitude and importance 
demanded.” . . . ‘ That we cannot separate without expressing 
our deep regret at the fearful loss of life which has occurred from the 
disruption of the Bradtield (Dale Dike) reservoir.” 

Mr. James Leslie states, “ T'bat he dues not consider the Bradfield 
(Dale D.ke) reservoir embankment was constructed in that careful 
manner that the importance of the work required.” 

Mr. David Stevenson sums up his report, ‘* Lhat he has no hesita- 
tion in stating that any reservoir constructed in a similar manver to 
the one at Agden must be regarded as unequal to the important duty 
it has to pertorm, is not a sound engineering work, and cannot be 
considered safe.” 

Mr. John Murray concludes, “The errors I have pointed out, and 
the precautions neglected, induce me to draw the covclusions that 
Dale Dike reservoir is defective in design, and unsound in construc- 
tion. My objections apply with equal force to the Agden embank- 
ment, so far as their principles of construction are alike.” Mr. Gunson 
described the plan and mode of construction alike in both em- 
bankments, 

Mr. Peter W. Barlow states, “I am of opinion that there was 
great lack of skill in the designing, and of efficient supervision of the 
works; and that the destruction «f the Dale Dike embankment is 
to be attributed to the objectionable site and defective construction, 

Sr Jobn Kennie observes, “I do not consider that there bas been 
evinced in the construction of the Sheflield Waterworks Company 
that degree of engineering skill which their importance and magni- 
tude demanded. I think that the failure of the Dale Dike reservoir, 
and the similar construction of the Agden reservoir now in progress, 
clearly establish such want of skill, and that the corporation have 
just reason to doubt the safety of the other reservoirs ” 

Mr. Charles Vignoles states, “In my opinion and judgment the 
system of construction adopted by the Shetlield Waterworks Com- 
pany, at the Dale Dike and Ayden embankments, was in many 
respects erroneous; that proper engineering experience was not 
brought to bear in the designs and specitications, and that great 
want of care and skill, together with evident deticiency of super- 
vision, are manifest in the carrying out of the operations.” . — 
“ The officers of the company seem to have despised all experience 
not within their own limited range, which has consisted in repeating 
themselves, . . . . . and would goon repeating the dangerous 
practices, if allowed by the Leyislature.” 

Having considered the published evidence of so many eminent 
men, members of the Institute of Civil Eugineers—Messrs. Leslie, 
Stevensov, Murray, Conybeare, Barlow, sir John Rennie, and 
Vignoles, who have independently examined the Sheflieid Water- 
works (Dale Dike embankment) which gave way; and being of 
opinion that cast iron pipes should not be buried beneath the loose 
mass of any embankment, as at Vale Dike, so that they can never 
be reached for examination, repairs, or renewal, | consider that sume 
legislative steps shonid be taken to prevent, as far as possibie, the 
recurrence of such terrible failures aa bave taken place at Holmiirth, 
at Dale Dike reservoir, above the town of Suettield, and, in a lesser 
degree, at other places, 


My revsons for troubling the committee with this report, are two- 
fold, namely, to show that the assertion relative to the cause of the 
accident ‘o the Dale Dike embankment being entirely due to a land- 
slip, is merely an assertion without proof; as also, that professional 
men equally eminent (o Messrs. Simpsun, Hawkesley, Bateman, 
Fowler, and Harrison, have carefully examined the embankment 
in its ruinous state, and bave formed other conclusions. ‘To settle 
the question of ee no landslip, the seat of the ruined embank- 
ment must have been bared; this has not peen done. The confusion 





* found in the materiais now spread in ruins, is, in my opinion, entirely 


due to the violent effects of the torrent of water during the periud 
of failure and destruction. A landslip, if such has occurred, 
must have been very partial in its effects, as the cast iron 
outlet pipes under the deepest part of the embankment 
are reported by the company’s engineers to have been tested and 
found to be unmoved. My opinion iy that no such landslip did take 
place previous to the failure of tue embankment, but that the line 
of cast iron pipes, and especially the most objectionable manner ot 
laying such cast ison outlet pipes, are to blame for the accident. 
Cast iron fails frequently under conditions less severe than these 
pipes were subjected to, but an actual failure by fracture, or by 
rupture of a joint in the lines of pipes, was not necessary to lead to 





mischief; any sinking in the bed of puddle beneath the lines of 


tunnels, conduits, bye-washes, cloughs, sluices, valves, and —- 








pipes, however small, must have left a cavity in the clay above the inery vonnect d with such cloughs, sluices, and valves, shal 
pipes, and a creep of water, once set up, would be a fatal bl h; | be t sound and in good working order. 

no means at the command of the engineer could stop such cause of | Observations upon, or Objections to, Mr. Kawlinson's Recommendations 
leakage. By Mr. J. F. Bateman, Civil Engineer. June 23rd, 1865. 


Since the failure in the Dale Dike embankment I have examined, 
for Government, many reservoirs in Yorkshire and in Lancashire, 
and find no general or leading rules followed in the design and 
execution of such works. Some large reservoirs have failed. and, in 
my opinion, mainly in consequence of faulty designs and defective 
modes of construction ; other embankments have not failed, but have 
elements of failure within them, in timber and cast iron outlet pipes, 
culverts, cloughs, and defective byewash space. 

Many reservoir banks are, in my opinion, too weak, and the water 
is stored at a level too near that of the retaining embankment ; and 
I have found banks where subsidence had taken place, and had not 
been attended to, as was the case at Holmfirth. The machinery at 
some reservoirs I also found out of order, valves having “ set,” or 
rusted up, and some valves have had far too great a head of water 
upon them. All the valves for working a reservoir should and may 
be placed where they can be examined and repaired, and no valve 
need be worked under a deeper head of water than 2v0ft. Deep 
embankments ought to have two or more outlet culverts, with valves 
complete, so as to enable the engineer to test a reservoir, and to work 
it in stages of ten, twenty, or thirty feet. 

Government inspection of plans of reservoirs may be useful in this 
way. If certain information is asked for by Government before sanc- 
tioning plans of reservoir embankments more care will be used by 
engineers and promoters obtaining information as to drainage area, 
rainfall, strata, and floods. 

If certain general principles are established, young engineers will 
have rules to guide them so far, and in preparing plans in detail for 
inspection, more inquiry, examination, and care will be exercised in 
future than has been heretofore bestowed on plans and detai's Since 
the failure at Sheffield a small reservoir gave way at Hartington, 
near Whitehaven, because the relative proportions-of byewash space 
to area of gathering ground had not been attended to. 

Inspection of reservoirs before and during filling may be useful, as 
more care will most probably be bestowed under inspection than 
without it. Inspection at regular intervals, after completion and 
when at work, to see that the embankments are sound and at their 
full level, that the byewash is unimpeded, and that the valves and 
working machinery are in order, will prevent such destruction as took 
place at Holmfirth, where the embankment had been negligently 
allowed to subside below the masonry byewash, or overtlow well; 
goita, culverts, cloughs, byewashes, and working machinery do now 
get vut of order, a3 at the [olmtirth reservoir, and it is the business 
of no one to report this state of things so as to ensure a prompt 
remedy. 

I do not consider that it is the duty of Government to teach engi- 
neers their business, nor in any way so to interfere with plans and 
modes of construction so as to remove the entire responsibility of the 
safe maintenance of the embankments and works from the proprietors 
promoting, and the engineer designing and executing such works. In 
railways, Government requires certain modes of construction in lay- 
ing the rails, points, sidings, and crossings to be adupted, and defined 
tests to be applied to bridges and viaducts, before the lives of the 
general public are risked; but Government engineers are not sup- 
posed to be responsible, in any degree, for the works after they have re- 
ported ; so of reservoir embankments, certain rules may be laid down 
with regard to modes of covstruction, which shall ensure strength 
and correct principles, without unduly fettering the engineer in his 
subsequent constructive operations. ‘lhe test of gradually filling in 
reservuirs by stages, and under inspection, will, in my opinion, be an 
additional means of safety to the public. 

As another appendix to this bluebook, a set of require- 
ments, framed by Mr. Rawlinson for guidance in the con- 
struction of reservoirs, have been printed. To these are 
farther appended a number of objections by Mr. J. F. 
Bateman, C.E. ‘Touching the very different sets of opinions 
expressed in these two documents ; it may well be asked— 
“ When engineers differ, who shall decide ?” 


General Clauses proposed for Reservoirs to be hereafler Constructed, 

By Rosest Rawuiyson, Civit Engineer. May, 1865. 

1, Plavs anu sections of the propused site ot avy reservoir, geolo- 
gically coloured, should be produced on a scale not less than Gin. to 
the mile, 

2. The area of the gathering grounds proposed to be affected to 
be given in statute acres, 

*3. The fall of rain in the district for not less than seven years, 
ending at the date of application for the bill, to be produced. 

4 Trial shafts shall sunk in the centre line of the site of the 
proposed embankment, at distances not greater than 100it. apart, 
and the results and details relative to the stratification obtained 
from such trial shafts shall also be produced. 

5. Plans in detail of the proposed works, at a scale of not less than 
20ft. to lin., shail be produced, and be submitted for inspection and 
sanction to the Home Office or to the Bvard of Trade; such details 
sball exhibit the embavkment in plain and cross sections at the 
deepest part of the proposed embankment, The detail drawings 
shall also show :— 

a. Top bank width of embankment. 

6. Inuer and outer slope of bank. 

c. Puddle wall and puddle treuch. 

d, Relative level of bye-wash below top bank level. 
e Outlet works, 

J Bye-wash and bye-wash conduit. 

6. The capacity of the reservvir sball be stated in cube feet. 

7. No puddle wall sball be less in width at the top water line, in 
any part of the embankment, than 10/ft., aud shall increase for each 
foot of vertical beight not less than lin. in width on each side of 
such puddle wall, down tothe ground line at the deepest part of the 
embankment. Similar proportions sball be preserved throughout 
the entire line of the puddle wall. The puddle trench shall be 
tilled entirely wiih puddle, 

8. The iuuer slope of an embankment shall not be less than 
three horizontal to one vertical; the outer slope shall not be 
less than two and a-half horizontal tu one vertical. 

9. The finished top bank width of any reservoir shall not be less 
than the following dimensions, namely :— 

An embankment 25/t. deep not less than 6ft. wide. 
Ditto 5uft. ditto ditto 12ft ditto. 
Ditto 75tt. ditto ditto 18ft, ditto. 

Intermediate, or lesser or greater depths of embankment, may 
have proportionately arranged widths, 

10. The finished top bank level of any reservoir shall not be at 
less than the following elevation above the edge of the bye-wash or 
top water line of a full reservoir, namely .— 

An embankment 25/t, deep not less than 4ft. 
Ditto 50it. ditto ditto ft. 
Ditto 75ft. ditto ditto 6ft. 

Intermediate, or lesser or greater deptbs of embankment, may 
have proportionately arranged relative top bank and bye-wash 
levels. 

1], Each impounding reservoir shall have full and free bye-wash 
space not less than three feet in length for every hundred 
acresof gathering groand, such bye-wash to be formed in the solid 
ground, 

12. Cast-iron pipes, culverts of timber, or other material liable to 
decay, shall not be used for outlet discharge, or for overflow works, 
it required to be buried uuder or withiu any reservoir embaukmeut, 
in such manner as to preclude repairs and to eudanger tie structure 
by decay. Valves aud sluices should be placed within the line of 
puddle wall, and not on any part of the outer slope of the bank. 

13. A reservoir embankment shall at all times be preserved at its 
full i and the relative level of the top bank and bye-wash be 
preserved. 

14, All reservoir works and apparatus, such as goits, culverts, 





Clauses 1 and 2. May be adopted, although the geological colour- 
ing would seldom afford any useful information ; and a section on a 
scale of Gin. to the mile would certainly be useless. 

Clause 3. Would in many cases be impossible, and if insisted 
upon would prevent the introduction into Parliament of many 
useful measures. For instance, it could not have been complied 
with in the case of the Glasgow Waterworks, as no rain gauges 
had been established in the Loch Katrine district. All that could 
be reasonably expected would be the best information which existed, 
or which could be brought to bear on the subject. 

Clause 4. Also, in many cases impossibie, as objecting land- 
owners might prevent such trial sba'ts being made. Sufficient 
information may generally be obtained without this; nor would the 
determination of the character of the ground beneath the embank- 
ment be sufficient for determining whether the reservoir itself 
would be water-tight. 

Clause 5. No objection to an obligation to this effect. 

Clause 6. No objection. 

Clause 7. These are suitable dimensions, but it is undesirable to 
introduce anything like a specification, as embankments may be 
made water-tight in many ways without a puidle wall. 

Clause 8. The same observation applies here. <A slope of 3 to 1 
may be insufficient in some material, as, for instance, in soft clay, 
if the embankment be high; and 2} to 1 would be much more than 
sufficient if the outside of a bank were, as it frequently is, composed 
of rock or gravel. 

Clause 9. No objection to these dimensions for earthern embavk- 
ments, except that modes of construction may be adopted to which 
they will not be applicable. 

Clau-e 10. These dimensions, again, depeud on many circum- 
stances which are not bere referred to. 

Clause 11. To prescribe the proportionate length of a waste weir 
the eame in all cases would be absurd. It ought to vary according 
to the rainfall, the elevated or precipitous character of the ground 
from which the rain wili flow, the area of the water surface of the 
reservoirs, as compared with the area of the collecting ground, and 
the height of the bank above the top of the waste weir. Again, 
although it is very desirable that the waste weir should be formed 
in the solid ground, there may be cases in which this would be 
almost impossible, aud where other equally safe and less expensive 
modes might be adopted. 

Clause 12. There is no objection to the principle of the first-part 
of this clause; but the latter part as to valves and sluices would be 
altogether inapplicable in many cases, and dangerous in others. 

Clauses 13 and 14, Need no remark. 





Tue Cuatmers’ Emprasvure.--The firing against the Chalmers’ 
embrasure, built up of bars of iron, upon the patented plan, was to 
have taken place on Thursday last, but has been postponed till a 
later date. We recommend all who are interested in our future 
fortifications to obtain an order to be present in good time when 
the day is positively fixed, as the fact that the 100-pouuder and two 
of the 12-tun guns are to be directed against it will doubtless draw 
a large field —Army and Navy Gazette. 

Tue Dirrvusion or Gases in Contiertes.—At the inquest on the 
twenty-six bodies killed by the late colliery explosion at New 
Bedwellty Pit, Tredegar, Mr. Lionel Brough, the Government 
inspector of mines for the district, said a nataral law with which 
physicists were familiar, but unfortunately not so well known to the 
generality of colliery gers, ionally played au important 
part in explosions. The iaw of the diffusion of gases, to which he 
referred, was not a chemical combination, but simply a mechanical 
mixture of two or three aeriform fluids, In the undisturbed quietude 
of the night, and consequent freedom from motion, there was more 
than usual opportunity for this propensity to exercise itself, and it 
was remarkable that the air that human beings breathed, and the 
fire-damp that was permitted to stagnate underground possessed the 
very attributes of diffusion, and that in a bigh degree, on account 
of the great difference in their specific gravities, the law of the 
speed by which gases commingled being just in proportion to that 
very difference in their weights. Such diffusion made the mouths 
of levels, headings, crossings, &c., where gas had accumulated, 
quite as dangerous as any part of the levels or headings. 

Tae Scuoon or Navat Arcuitecture.—The first session of the 
Royal School of Naval Architecture at the South Kensington Museum 
terminated on the 30th April. ‘lhe number of students was twenty, 
of whom sixteen were sent vy the Admiralty, and four were young 
men either already in or intended for the private shipbuilding pro- 
fession. The students are now pursuing a course of practical work 
and training in the Government and private yards, two of the 
private students having been admitted to attend at Chatham on con- 
dition of conformity to the regulations laid down for the Admiralty 
students. The next sessicn will commence at South Kensington on 
Wednesday, November 1st, two days before which the geutlemen 
who offer themselves as pupils of the school will undergo a prelimi- 
nary examination. An official notification has been received at 
Chatham dockyard from the Admiralty, expressing their Lordships’ 
satisfaction at the progress made by the students of the School of 
Naval Architecture during the time they have been under instruction 
at that establishment. 

ArpaLiing Coutizry CATASTROPHE AT WiGAN.—On Tuesday even- 
ing an accideut of a kind of which there have been several in this 
neighbourhood within a recent period occurred at the Wheiley Pit, 
Wigan, the property of Messrs. Wright and Fidler. The shaft is 
about 214 yards deep, and up to the present time it has been the 
practice to wind the coal up in baskets. The proprietors, however, 
determined to adopt the more modern method of winding by boxes 
placed in a three-tiered cage, and to make the pit shaft suitable for 
this conducting rods had to be put down, and secured at certain 
distances to the shaft sides by stays. Two men, Henry Fairhurst, 
aged 35, bricklayer, and Peter Woodcock, 35, labourer, were engaged 
in this work, being suspended in the shaft on a scaffoid attached to a 
capstan and rope. They were about eight yards from the bottom of 
the pit when they became aware that something was wrong with the 
brickwork above them, and, fearing that the sides of the pit were 
falling, signalled to be wound up. The man at the top in charge of 
the capstan heard the signal, and also became aware from the nvise 
that something was falling, and he immediately went to the capstan 
to wind up. _Befure, however, he could give more than three or four 
turns, the falling bricks from the pit sides, alighting on the scaffold, 
proved too much for the rope, which broke, and the scaffold and the 
two unfortunate men fell to the bottom. The underlooker, James 
Yates, had a most providential escape. Only a few moments before 
the brickwork gave way he was on the scaffold giving directions to 
the two workmen, and when the signal was given by the latter to be 
wound up he was in the basket, a few yards above them, ascend ng 
to the surface by the aid of the engine. ‘The falling capstan rope 
caught him as it went down, and literally stripped his clothing from 
him, but with the exception of a bruise or two on the shoulders he 
escaped injury. As soon as he got to the top he descended to the 
mine again by the downcast shaft, about 100 yards distant, to look 
after his unfortunate workmen, but although he was aided by a large 
stat! of workmen, some hours elapsed befure the bo ies of Fairhurst 
and Woodcock were recovered, and life was then quite extinct. 
ihe poor fellows were shockingly mangled, some tuns weight of 
material havin, fallen upon them. The accident caused the greatest 
consternation in ihe neighbourhood, and a force of police was 
required to keep the crowd fiom the pit brow. Fears were enter- 
tamed that the accident was more disastrous than it turned out to 
be, but owing to there being an upcast and a lowncast shaft, the 
colliers at work in the mine soon came up the pit. The coroners 
inquest was opened, but adjourned for the attendance of the Govern- 
ment inspector. 
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METROPOLITAN BRIDGES. 


PARLIAMENTARY has just been issued giving the report 
e evidence of the Sates of the House of Commons which 
sat in the last session under the presidency of Mr. Alderman 
Salomous, to inquire into the existing “tolls on roads and bridges 
within the metropolis, and the best means of abolishing them.” 
The committee were unable to come to any conclusion on the sub- 
ject, but have reported the evidence and recom ded the ppoiat 
ment of a committee in next session to resume the inquiry, and 
dispose of the matters referred to them. 

To commence With Rennie’s great work, London Bridge, the 
lowest down the river, aud the most notable of the metropolitan 
bridges for simple massive grandeur. It may be well to explain 
that the cost of that fine structure, and also of the new Blackfriars 
Bridge about to be erected, is borne by the “ Bridge House Estates,” 
w ‘ch is held in trast by the Corporation of London primarily for 
the erection and maintainance of London Bridge; not @ penny of 
tax o1 charge is imposed upon the publie for these erections and the 
free use of them. The Bri Howse Estates were left in ancient 
times *- the support of London Bridge, and also from gifts which 
were made at a chapel Which originally stood on the bridge, at 
which such benefactions Wete received for the maintenance and re- 
pair of the sttucture. The rent roll embraces some 600 or 700 
tenants, and the propetty is situated in St. Georges’ Fields, now 
built over, that portioa Of the property having purchased 
from Edward VI, There fis also property belonging to the estate in 
other parts of the City f London, in Southwark, and some at 
Stratford, Essex, at Lewisham, Kent, aud other places. The rents 
amount to about £40 a annum. In addition to this. annuities 
amounting to £21,650 Will fall in between 1867 and 1871. The 
estate property is moteover increasing yearly in value, and a large 
annual revenue is thus @¥ailable for improving and maintaining the 
communications betwee the City and Southwark. The cost of 
London Bridge appears to have been about £623,000. Government, 
in the first instance, contributed £150,000 ; an extra sum of £42,000 
was incurred by adding six fest to the width; this amount was also 
contributed from the Consolidated Fund ; the residue, £431,000, was 
made up out of the surplus rents and profits of the Bridge House 
Estates, the amount being advanced by the Lords of the Treasury 
on the security of the Bridge House Estates, upon terminable 
annuities for forty years. London Bridge, with space for four 
vehicles, was possibly wide enough when built to accommodate the 
traffic, but now it is much too narrow for both vehicles and 
pedestriaus. The total number of cabs which passed along London 
Bridge during the twenty-four hours ending midnight, May, 23, 
1865, was 6 127, omnibusses, 3,981, wagons, carts, &c., 11,050, other 
vehicles 2,564, horses led or ridden 183; passengers in vehicles 
72,559, on foot 91,080; total 163,639. In the hour ending 4 a.m. 
there were ten cabs passed, no omnibusses, 21 wagons, carts, &c., 
noother vehicles, 42 p rsin vehiclesand 129o0n foot. In the hour 
ending 10 a.m., there were 331 cabs, 362 omnibuses, 961 wagons, carts, 
&c., 337 other vehicles, 12 horses led or ridden, 6,065 ; ass »ngers in 
vehicles, and 9,274 on foot, that being, apparently, the busiest hour 
of the day for all classes of traffic, excepting cabs, which reached to 
360 for the hour ending 11, 381 ending 12, 760 ending 5, and 537 for 
the hour ending 6 o’clock. he lighting, cleansing, watching, and 
repair of London Bridge cost about £1.000 per annum—lighting, 
£193 ; ch i tching, £382, &c. 

Avother of Sir John Rennie’s works, Southwark three-arch iron 
bridge, is the property of acompany. It cost about £400,000, and 
took before the tolls were abolished (temporarily it would appear) 
about £3,000 per annum, and paid 1} per cent. upon £150,0U0 pre- 
ference stock, the ordinary shares not having tasted dividend at all. 
The bridge was open toll free on the 9th November last, by an 
arrangement lor twelve months, entered iuto between the Corpora- 
tion of the City of London and the proprietors. The Corporation 
pay £1,834 compensation for the first six months, and £2,750 for 
the second. The company bas offered to sell the bridge to the 
corporation for £200,000, but we regret to hear that it is unlikely 
thit the transfer will be effected, and that it is probable that the 
toll-gates will be re-erected at the end of the year. In six months 
the foot passengers increased from 257,616, payinz 1d. toll, to 
2,359,312, free. It appears that this company has missed its 
market. If we mistake not, the North Kent Railway Company 
some years since offered £300,000 for the bridge. The expense of 
maintaining the bridge, including lighting and watchivg, is from 
£1,200 to £1,500 per annum. 

Passing the noble viaduct of the London, Chatham, and Dover 
Railway, between the Klackfriars and Ludgate-hill stations of that 
company, we come to the site alongside of the railway of the new 
Blackfriars Bridge just commenced. Competing designs were sent 
in for this bridge, and Mr, Page was in the first instauce successful, 
the decision between his design and that of Mr. Brunlees being very 
difficult. Mr. Page’s premeditated design was for a bridge with two 
piers and three arches. Subsequently it was determined to have a 
bridge of five arches (the number of openings in the railway bridge), 
and a design by Mr. Cubitt was adopted, the tender being £269,000. 
The old bridge was maintained out of the Bridge House Estates, and 
the new one is to be erected out of the same fund, without charge 
to the public, the sum of £300,000 having been raised for the pur- 
pose. The lighting, cleausing, watching, and repairs of Blackfriars 
Bridge (temporary) costs the Estate atout £928 per annum. The 
traffic by Blackfriars Bridge on the 9th of June was—cabs, 2,735; 
omnibuses, 844; wagons, carts, &v., 7,246; other vehicles, 1,414; 
horses -ed or ridden, 293. sengers in vehicles, 30,141; on foot, 
48,572; total, 78713. The busiest hours are those ending 9 a.m., 
and9 p.m., when the number of foot passengers was respectively 6,064 
and 6,490. 

Next in order is Waterloo Bridge, the cost of which, with 
approaches, was £1,054,552, of which £500,000 has never received 
a dividend. The tolls taken in 1864 amounted to £21,391 1s. In 
1863 they were £23,128 12s. 8d. but between those dates the 
Charing-cross Railway was opened, aud the Southwark Bridge made 
free of tolls. ‘I'he toll taken in 1819 was £9,095 183. 9d. The 
number of foot passeugers for the year ending Feb. 23rd, 1845, was 
5,111,368. The reduction of the fuot passenger toll from 1d. to $d.,at 
once increased the passengers to 5,059,165 from 2,889,059. The 
Charing-cross viaduct only claims notice as a public metropolitan 
bridge, inasmuch as the company purchased the rights of the 
Hungerford Suspension Bridge Company, and took to the foot 
passenger tolls levied by the Hungerford Company. A foot path is 
provided on each side of the railway, but one side only is used at 
preseut we believe. The daily average number of 3 is 
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torial object. The capital is £296,998. The dividend in 186% was 
283. per share, Higher up, after passing under the London, 
Chatham, and Dover viaduct, which is being widened for five lines 





month. The outline plans of each foreign commission to be 
sent in before the end of October, and all the details before the end 
. nea 1866. The building and park to be finished by the Ist 
° 





of rails, including both gauges, we come to the Chelsea 8 


Bridge, an incomparably elegant and ornate structure, one of the | 


four bridges which already span the Thames from the designs of 
Mr. Page. The bridge is a Government Work, and was constructed 
in connection with the river embankment. The very moderate cost 
s the bridge was £105, hay poy “ — bg 
oot passengers using the nti t ending Marc st, 
1864, were 957,294; horses and vehicles, ibe 833 : tolls for the year, 
£3,681 16s. 34. The a main framework, details, colour- 
iug, and decoration of this bridge are all in excellent taste, and 
never fail to secure the admiration of those who have an eye for 
architectural effect. The wretched old timber structure known as 
Battersea Bridge, which has so often proved fatal to bargemen and 
boatmen, has thirteen proprietors, who last year received a dividend 
of £350 per share. The Act under which this bridge was erected 
was obtained in 1766, and it is high time that the Albert Bridge 
Company, or some other, should have powers to clear away the 
obstruction. The Fulham Bridge Company has a capital of 
£30,000, and in 1864 had a revenue from tolls of £3.963 133. 5d. 
The maintenance, taxes, &c , expended, amount to £1,716 8s. 10d. 
peranoum. The amount for dividend in 1864 was £1,800. The 
capital of the H ith Bridge C y is £80,000, and the 
annual income from tolls about £5 000; nearly £1,600 per annum is 
expended upon repairs and maintenance of the bridge and the roads 
connected therewith. The traffic on Hammersmith Bridge varies 
greatly from 6,222 foot passengers on Sunday June 4, to 1,855 on 
Friday June 16, and the gross receipts from £28 to £16 per day. 
Kew Bridge, the highest on the river to which we can now refer, 
appears to have been the property of a single individual, the late Mr. 
George Robinson, whose trustees now mavage it. . The gross 
receipts for tulls in 1864 was £3,063 83.84. The bridge was built, 
in substitute of an ancient ferry, at a cost of about £20,000. 

It is a moot questiou worthy of grave consideration by the parties 
more directly concerned, and by the general public, whether a 
bridge and road rate might not supersede with advantage the 
system of tolls. We cannot doubt that the owners of property in 
the vicinity of such roads and bridges would find such substitution 
to their advantage. The system of levying tolls on the bridges 
within the metropolitan district is one which ought to be abolished, 
and we heartily wish success to the labours of the committee of Mr. 
Alderman Salomons in the coming session of the new Parliament. 
—Railway News. 











PARIS UNIVERSAL EXHIBITION OF 1867. 


Tue Emperor has just issued the decree approving the decisions 
of the Imperial Commission relative to this next great exhibition, 
which is to include Art, Agriculture, and Industry. 

It is decided that it shall take place in the Champ de Mars, in a 
temporary building, surrounded by a park, destined to receive 
living animals and plants, as well as objects too large or unfit for 
exhibition within the building. The exhibition is to open on the 
first day of April, and to close on the last day of October, thus ex- 
tending its duration to seven months. Some of the regulations are 
of a novel character, and deserve notice. In the first place a com- 
mittee is to be appointed immediately, to make the exhibition, its 
objects, and regulations, known thoroughly throughout the pro- 
viuces of the empire; to make out, by the end of October in the 

resent year, a list of the principal artists, agriculturists, and manu- 
acturers, whose aid will be valuable to the exhibition; to induce 
preliminary local exhibitions of agricultural products in each depart- 
ment; to form a commission composed of scientific men, agricul- 
turists, manufacturers, foremen,. and other persons to study these 
exhibitions, and report on the use which may be made of the infor- 
mation thus obtained; to arrange for the collection of funds for 
aiding the working classes in visiting the exhibition, and for the 
publication of the reports mentioned above. 

lt is announced that the official catalogue will be composed of 
two portions, to be arranged alphabetically, one part in the order of 
exhibitors’ names, the other in that of objects, and on this account 
the materials for the catalogue, foreign as well as French, are to be 
supplied by the end of the present year. 

The classification differs considerably from that of former exhi- 
bitions, and is divided into ten groups and ninety-five classes. The 
first group comprises the fine arts. Tho second group consists of 
the materials and applications of the liberal arts—printing, 
stationery, industrial art, photography, music—medical, mathema- 
tical, and scientific instruments— maps, geographical and educational 
apparatus. The third group includes furniture, linen, &c., paper- 
haugings, plaster and other ornaments, glass, porcelain, carpets, 
cutlery, goldsmiths’ work, bronze clocks and watches, apparatus for 
lighting and heating, perfumery, and small wares. ‘he fourth group 
comprehends all objects of personal wear and decoration, including 
tissucs, cvtton, linen, woollen, and silk shawls, lace, hosiery, jewellery 
and other ornaments, arms, travelling equipments and toys. The 
fifth group includes mining and mineralogy, iron and steel wares, 
forest produce, animals, implements, and produce of the chase and 
fisheries, and of uncultivated lands, agricultural, chemical, and phar- 
maceutical productions, materials for and products of dyeing and 
printing, dressed furs and skins, The sixth group is to consist of 
instruments and processes of ordinary art, metallic, rural, agricul- 
tural, alimentary, chemical, &c., motive and other machinery, and 
tools of all kiuds ; carriages and carriage making, saddlery, railway 
and telegraphic plant, instruments and processes, civil engineering 
and public works, and maritime matters. Group the seventh takes 
in al tary subst fresh or preserved condiments and other 
stimulants, wine and other drinks. The eighth group includ 





next year. All the stalls an-| fittings of exhibitors to 
be finished by the middle of January, 1867. All .oods to be deli- 
vered within the exhibition buildiog between the 15th of my 
and the 10th of March. Everything to be in its place by the 28 
of March; the two following days to be devoted to a t 
cleansing and brushing up of the whole exhibition, and the last day 
of March to a complete official review of the whole. 

It will be perceived that two points which have been already 
much discussed are left untouched in the report—namely, the pro~ 
posed arrangement of the exhibition in such a manner as to 
both a geographical and a systematic classification, and the entire 
—— of galleries, and consequently of staircases.—Society of 
Arts Journal. 





Suate Om ms New Sovran Wates.—A discovery of considerable 
importance is said to have been made in the [llawara district. It 
had long been known that a highly inflammable subste nce abounded 
in that locality, but it is only recently that the fact of its containing 
a large secretion of kerosene oil has been discovered, It appears 
that a short time ago two gentlemen, practically acquainted with 
the manufacture of oils, paid a visit to the district. They took 
specimens of the shale in which the oil was expected to be found 
back with them to Sy ney, and submitted them to an analysis, 
which showed them to be very rich in oil. Twenty-one pounds of 
shale, put into a common iron pot, with a worm attached, in a short 
time yielded a quantity of oil, which was of very good marketable 
quality. The quantity yielded by the twenty-one pounds of shale 
was one gallon, and this, too, with a most imperfect apparatus. It 
is ep | that, with proper apparatus, the shale will yield 50 per 
cent. of oil. 

Execrarc SigNaLiine ON THe GLASGOW AND Parsiey Jotr Lans.— 
Much anxtety has been excited with reference to the safety of 
travelling on the va Bay Railway, owing to the Want of 
patey in the starting of the trains. While it is, of eourse, 
exceedingly desirable that such a cauve of complaint shwald be at 
once removed, it is re-~assuting to know that, on one iportant 
section of the route at any rate, and that aps the most rous 
of the whole, so far as chances of collision were concerned, pre- 
cautions have been taken which sem calculated to render a mishap 
of that description all but impo-sible. We refer to the joint line 
between Glasgow and Paisley, over which not only the Wemyss 
Bay trains, but the whole traffic of the South-Western line and of the 
Caledonian branch to Greenock are conveyed into this city. When 
it is remembered that on an average from 130 to 140 trains pass 
over this line, up or down, in the course of a day, the importance of 
an efficient system of signalling will be readily recognised. The 
directors, we are glad to see, have been fully alive to their respon- 
sibility in the matter, and under the direction of their intelligent 
manager, Mr, Cowan, arrangements have been made which hold 
out the best promise of ensuring the public safety. The system 
of signalling adopted is an electric one, devised by Mr. W. H. Preece, 
and which appears to present c able advantages over any of 
the other methods at present in use. The invention, although but 
recently brought out, has already been introduced on the London 
and London and South-Western Railway; the present, however, is 
the first instance of its adoption in Scotland. Mr. Preece’s object in 
the development of his plan has been to carry out what is known 
in railway management as the “ block system.” This system pro- 
vides that no two trains shall be upon the same rails at the same 
time between two stations, thus interposing between the trains an 
interval of space instead of a mere interval of time. With a view 
to the carrying out of this idea Mr. Preece establishes signal 
stations along the line at distances of not more than two miles apart, 
and these he connects by means of an ingevious electric apparatus, 
80 that each is made to act as a distant danger signal for the adjvin- 
ing lengths of line, no train being allowed to pass any station until 
its predecessor has been telegraphed as safely past the next. The 
practice of telegraphing trains from station to station has for some 
years past been carried out in various forms on certain railways. 
Mr. Preece’s contrivance, however, seems, in several respecte, an 
improvement upon the methods formerly adopted. His object has 
been not merely to afford a means of communication between the 
stations, but to provide at each station a visible signal, which can 
only be controlled from the next statiun, and every motion of which 
can be promptly acknowledged for the information of the signalman 
operating. We do not propose to enter on a technical description 
of the apparatus by which these objects are effected, but shall 
briefly describe the practical working of the system as we saw it in 
operation lately on the joint line. For the working of this line 
seven stations are required, these being placed at distances varying 
aceording to the exigencies of the traffic. Let the reader enter with 
us one of these stations, say that at Craighton, and observe the 
modus operandi, On two small tables, standing at opposite sides of 
the apartment, are placed a couple of miniature semaphores, one 
intended for the working of the up and the other of the down line. 
There is also on each table a switch handle for working the sema- 
phore at the next station on that side, together with a small knob, 
by pressing down which a bell is rung at that station ;‘and close 
by is an indicator, on which the signalman at said station can signify 
whether the red arm of his semaphore is turned off or on. As we 
examine the apparatus the bell on the up side is struck by the sig- 
nalman at Shields Junction, indicating that a train is in the act of 
passing that station and advancing towards Craigton. Our Oraig- 
ton signalman forthwith applies himself to his switch handle, by a 
single pass of which he raises the red arm of the semaphore in the 
Shields Junction Station. This is presently acknowledged from 








living products, and the material of agriculture, useful insects, fisb, 
&c. Tbe ninth is devoted to horticultural products and materials of 
all kinds. The tenth and last group is to consist of objects exhi- 
bited with special reference to the material ard moral welfare of the 
great mass of the population, and is to include matters ted 
with education, habitation, clothing and food, and amongst other 
things a collection of the cost of all nations, with special refer- 
ence to climate, profession, economy and health, and an exhibition of 
the tools, processes, and products of working men who carry on their 
business with the aid ouly of their own family or of an apprentice, | 
in relation with the objects of this group. 

It will be observed that the classification does not comprise mili- | 
tary aud naval armaments; and, it may be added, that the commis- 











5,848, and the average daily tolls received £11 2s, 10d. 

Mr. Page’s graceful structure, the new Westminster Bridge, is 
almirably appropriate in its design to the legislative palace it 
adjvins, and is @ wonderful combination of lightness and strength. 
Tue vew Westminster Bridge presents a novelty in the materials 
employed and their combination, the piers being of stone, and a 
large portion of the arches of malleable iron, which gives great 
strengt and elasticity. The vibration from the passing vehicles i- 
quite perceptible to foot passengers at the crown of the arches, but 
the structure never fails to recover perfectly its normal condition 
The total cost of the bridge, including the on the Surrey 
side, was about £400,000, aud the annual cost of maintenance is 
£2,500, which is voted by Parliament. This is the widest of the 
metropolitan bridges, the roadway having space fur six lives of 
Vehicles, with a very wide trottoir at each side. The number of foot 
passengers who passed along the bridge on the 11th June last was 
47,062, the lowest number being, from 3 to 4 a.m.,77; from 
59 p.m., 4,110. The number of vehicles during the same time 
was—vornnibusses, 553; cabs, 5,110; light traffic, 4990; heavy 
traffic, 2,466 ; total, 13,119. Loudon Bridge, Southwark (for the 
present), Blackfriars, aud Westminster are free bridges ; all the 
others, higher up the river, are subject to tolls. The best bridge 
above Westminster, the ugliest but most profitable on the river, is 
tbe Lambeth Suxpension, which cost about £41).000, and at present 
pays as much as 8 per cent. dividend. The Vauxhall Bridge, of 
Sstoue, iron, and wood, has rine arches, and is by no means a pic- 








express a desire to make any such alterations in their 
programme generally as may hereafter seem desirable, and, in fact, 
invite suggestions on that head, 

As regards works of art, only those produced since the Ist of 
January, 1855, are admissible. i 

All objects are to be exhibited under the name of the producer, 
but the name of a regular agent may be added by permission of tne 
exhibitor. Merchants and others will, however, be permitted, 
by special order, to exhibit products not shown by their mauufac- 
turers. 

Cash prices may be affixed to the articles, and in the case of the 
economic furniture and clothing class this is obligatory. 

Each exhibitor will have the right to a card of admission to the 
exhibition, and recognised agents will be placed on the same footing. 

The rates of admission, and what medals or other prizes are to be 
awarded, will be aunounced hereafter. 

A scientific commission, to report, in concert with the juries, on 
the various classes of the exhibition ; the delivery of lectures, for 
which a theatre is to be provided near at hand, and classes for 
study, form part of the scheme. 

To avoid delay and incompleteness at the time of the opening of 
the exhibition, the imperial cummission has adopted a system 
difforing in several respects from those which have hi:herto 
prevailed. These changes will be best indicated by the fvl- 





lowing extracts from one of the schedules attached to the 





report: — Notilication of the amount of space to be allotted to 
foreigu states is to be given before the fifteenth of next 


Shiel by a stroke on the bell, the needle of our indicator 
at the same time moving to “Ou,” where it remains stationary till 
the arm of the semaphore shall have been lowered. While this is 
going on in Craigton station, the Shields Junction signalman, on 
observing the arm of his semaphore go up, bas turned on the danger 
signal on the line to city-ward of his station, so that no train oan 
come on till that in which we are at present interested has reached 
Craigton. Presently the train, which the signal bas led us to expect, 
makes its appearance, and dashes past our station. As the last 
carriage passes, the Oraigton signalman, with a pass of bis switch 
handle, turns off the semaphore at Shields Juuction, to indicate that 
trains may now pass that station. He then, by touching the bell 
knob on the opposite table, icates to the next station down 
the line the fact that a train has just pa-sed Craigton. This is at 
once acknowledged by the mau on duty there, and be in his turn 
sends up the red arm of our semaphore, reminding our signalman to 
turu on the danger signal outside on the up side of his post. We 
wait a few minutes lovger, when, the train having reached the next 
station, off goes our semaphore, down falls the danger signal on the 
line, and the rails are Jeft open for the vext train, the approach of 
which will be duly announced from Shields Junction station. It 
will be seen that, with a system of this kind properly worked, such 
a thing as a collision is rendered impossible, the trains being kept 
at a distance from each other, far more than sufficient to enable 
them to draw up, in case of an obstruction occurring. Not the least 
valuable part of the scheme is the provision which it makes for 
the acknowledgment and indication of signals, No signalman can 
tamper with his own semaphores, these being only controllable 
from the two neat stations. On the other band, every signal must 
be immediately acknowledged to the station from which it is sent, 
and the indicator by which this is effected preserves a record of 
the fact, thus affording an efficient check on the officials. Wo 
understand that the system bas been employed for three months past 
in the working of the Arkleston tunnel, near Paisley. Siumce the 
beginning of this month it bas been extended w the whole of the 
jvint line, where it seems to afford contidence and satisfaction to the 
sigualmen and engine drivers in the ec<ecution of their responsible 
duties. It is satisfactory that the security of the treffio on this 
important line should be so well provided fur, aod the directure will 
doubtless find, in the long run, that the expense they have inourred 
in the matter has been well bestowed,— Glasgow Herald. 
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BARWICK AND HARTLEY’S IMPROVEMENTS IN 
SPINNING MACHINERY. 


Tus invention, patented by Messrs. Barwick and Hartley, of 
Keighley, Yorkshire, has reference to that part of the spinning 
frame known as the front top roller, and has for its object the sub- 
stitution of a roller more readily manufactured and more durable 
than those in ordinary use, possessing, in addition, the property of 

ter “ kindness” to the wool or other fibre under operation. 

The improvements consist, firstly, in the use of one or more vul- 
canised india-rubber or caoutchouc rings, instead of the cloth and 
leather now in use. This ring or these rings is or are supported by 
two discs (made of cast iron by preference) having flanges on their 
outer edges, and provided with centre holes to receive the arbor or 
shaft, which is adapted, as usual, to carry two rollers, and is fur- 
nished with collars towards the centre to retain the discs in position, 
the parts toward the outer end being screwed in order that the outer 
flanged discs may, by means of such screws, be retained in their 
position, and the india-rubber ring or rings be held tight between 
the flanges; or the inner disc may be provided with a neck on the 
centre sufficiently long to receive the outer disc, which, in such a 
case, has its centre bored out to receive the neck, the end of which 
is screwed to receive a nut, the two discs being tightened against the 
india-rubber or caoutchouc ring or rings as before. 


FIC.3. 





Fig. 1 is a front elevation, and Fig. 2 a sectional view of a roller 
made on the improved plan. Similar letters denote similar parts in 
the several figures. 

a@ is the arbor, carrying the discs 4; c is the india-rubber or 
caoutchouc ring, held firmly between the two discs b, by means of 
the nut d, screwed on the arbora, It will be seen that the collar 
a’ on the arbor keep the rollers the required distance apart, and that 
the nuts d tighten the discs against such rollers, 

Fig. 2 shows the invention applied to an ordinary wooden disc 
without flarges, ' ¢ ring being put on tight. The discs may be 
of wood, ircn, or other euitable material, and the rings secured by 
means of cement if desireJ. 





Sream Navication.—It is stated in the Nouvelliste de Rouen that the 
steam packet La Louisiane has recently performed the journey from 
Tampico to St. Nazaire with exceptionable rapidity, outrunning the 
English steamer which left at the same time, but which, on the 
arrival of the former, had not been signalled at Southampton. 


Trav or A New Cannon.—A very interesting trial of a small 
and novel rifled cannon is in progress at the water-shops, under 
Major Laidley’s direction. The piece weighs only 1671b., yet has 
endured, without apparent injury, a test with a charge of powder 
and projectile such as are fired ordinarily from guns weighing over 
800 ib Nearly 500 shots were fired with it, the charge being 1 lb. 
of powder and a ——_ weighing 73 1b.; and the charge has 
been increased to 1lb. of powder and a projectile weighing 10} 1b. 
—ten charges of this kind having already been fired. About 200 
more will be, if the gun holds together so long, as it undoubtedly 
will, and further testing then will be considered a waste of powder. 
The remarkable and previously unheard-of strength secured in this 
piece comes from a peculiarity of its construction. The core of the 
gun is bronze, which, after the 2}-in. bore is made is only about a 
quarter of an inch thick, On the outside of this core or cylinder 
ie steel wiro is tightly wound to the depth of an inch. The wires 
pass over diagonally, each successive layer being at right angles 
with the previous one. After this winding was completed, when 
the gun was manufactured, it was heated to ahigh temperature, and 
then plunged into a quantity of molten bronze. The final result is 
a piece which it is impossible to burst except with a most extrava- 
gant and enormous charge, this great strength being secured by the 
new process of winding the wire as stated. The obvious disadvan- 
tages of a piece weighing so little, while possessing the capabilities 
of one weighing five times as much, is the immensely increased 
recoil, If this can be overcome in a measure, which is not impro- 
bable, and this mode of construction is found to work equally well 
with large as with small guns, the invention will undoubtedly effect 
a revolution in the artillery and heavy ordnance of this country, if 
not of the world. The inventor is Dr. Woodbridge, of Little Falls, 
N.Y., who was one of the first to discover the advantages which 
might be obtained by rifling cannon and small arms, and who has 
made several valuable inventions in different departments of me- 
chanics, The trial of his new cannon, the first one manufactured, 
is made by order of General Dyer, Chief of Ordnance, who will see 
that the Government loses no time in taking advantage of the in- 
vention if it proves all that it now promises.—Springfield Republican, 


Consomprion Or For in France.—In a paper addressed to the 
d of Sci , M. Becquerel gives some curious particulars 
concerning the quantities of fuel consumed in France at various 
periods, both for domestic and manufacturing purposes, taking into 
account the increase of population and the relative quantities of each 
kind of fuel, reducing them all to a common standard, pure carbon, 
and thus giving the coefficients by which a certain quantity of fuel 
must be wultiplied in order to obtain the number of metrical qvintals 
of carbon producing the same amount of heat as the combustibles in 
question. We are told that it was under the consuar period, from 
1801 to 1804, the consumption of wood was the most considerable ; 
it fell materially under the Imperial era, rose agin under the 
Restoration, and declined again from 1826 to 1834. The fall 
continued until 1848, to such an extent as to cause much 
anxiety to the landed proprietors; but from that period a rise 
began, and has been continuing ever aince. The consumption 
of charcoal increases in proportion to the population, because the 
poor find it cheaper than sea coal. Nevertheless, the consumption 
of the latter has rapidly increased. The events of 1830 and 1848 
lackened this i for a while. In 1821, when pit coal was 
not yet in common use for domestic purposes, the amount of wood 
consumed was equivalent to 2:16 quintals of pure carbon. This 
quantity has been tantly diminishing, so that in 1861 it was only 
represented by an equivalent of 0-687 of a quintal of pure carbon, 
the difference being evidently made up by pit coal. Now, if by any 
chance the production of the latter were to decline, it would become 
necessary to fetch wood from a great distance in order to satisfy the 
wants of the capital, and its price would consequently experience a 
rise; but were the clearing of the forests to continue on the same 
scale as it now does, thé price of wood would become exorbitant in 
a bm | short time. The { consumption of charcoal induces 
landed proprietors to cut their wood every fifteen or sixteen years, 
and even oftener, instead of every eighteen or twenty years, in order 
to get more wood fit for , and more bark for tanning, the 
price for which has doubled. By this means the reserve is de- 
stroyed, white wood takes the of oak, and the quality of fire- 
wood degenerates. Great Britain has only 2 per cent. of forest 
land, Spain only 3 per cent., France has still 16-7 per cent. left; but 
if things continue on the present footing a very few years will 
suffice to reduce it to the penury of the above-mentioned countries, 














BERNAYS’ CENTRIFUGAL PUMPS AND BLOWING MACHINES. 











One part of this invention, patented by Mr. Joseph Bernays, of 
Woburn-place, London, relates to that description of apparatus for 
raising and propelling water, air, or other fluids or gases, known as 
centrifugal pumps and blowing fans, in which a number of straight 
or curved vanes are fixed radially to a revolving spindle, and are 
enclosed by two discs attached to and revolving with the same, which 
discs are provided with central openings through which the water 
or air passes into the space between them, and have also an opening 
between them all round their circumference through which the 
water or air is ejected into acircular passage. It has been found 
that such apparatus, as at present constructed, gives a far less useful 
effect when applied to high lifts or great pressures than when applied 
to low lifts or pressures. This loss of useful effect is due in great 
measure to the very great amount of friction produced upon the 
outer surfaces of the before-mentioned discs when revolving rapidly 
in the water or air contained in the casing, such water or air being 
made to exert a pressure upon the revolving discs equal to that due 
to the head or pressure of water or air in the delivery pipe on 
account of the entire space inside the casing being in communica- 
tion with the delivery pipe. The friction thus prodaced is so great 
that such apparatus have as yet not been capable of advantageous 
application to high lifts or great pressures on account of the great 
loss of power that would result. 

Now the present invention has for its object to remedy this, and 
consists in relieving the external surfaces of the revolving discs 
more or less entirely from the pressure exerted by the water, air, or 
other fluid or gas iu the delivery pipe, by bringing the outer casing 
into close contiguity with the outer circumference of the discs at the 
point where the circular channel that receives the water or other 
fluid from the revolving disvs is formed, whereby the communica- 
tion that at present exists between such circular passage or channel 
and the spaces between the casing and the revolving discs is pre- 
vented. ‘The latter spaces are either entirely enclosed, or they are 
put in communication with the suction pipe or with the external 
atmosphere; and when two or more such apparatus are employed in 
cumbination, the one in delivering the water or air into the other, 
these spaces may all be made to intercommunicate, thus reducing the 
friction on the outer surfaces of the discs of all the pumps or fans to 
one and the same minimum standard. 

Another part of this invention has for its object an improved con- 
struction of foot valve for the above-described apparatus when used 
as a pump for raising fluids, but which may also be employed for 
pumps generally as foot or other valves. It consists in constructing 
double flap valves without the central bridge used heretofore, and 
in making the valves meet in the middle so as to form a water-tight 
joint. For this purpose the meeting edges of the valves are con- 
structed of an elastic material, such as india-rubber, in such manner 
that the pressure of the water tends to press them closer together. 
The valves are either hinged to the same elastic material, or they 
may have metal hinges. It is preferred to make the valves meet at 
an angle so as to ensure perfect freedom of action, the valve seats 
being made to slope down from the middle to the ends for this pur- 
pose. By thus dispensing with the central bridge the fluid is 
allowed to pass through the valve without obstruction, and there is 
no danger of the valves being put out of order, as is the case at pre- 
sent, where pieces of straw, wood, end other matter lodge upon 
the central bridge, and thereby prevent the valves from closing 
perfectly. 

Another part of this invention consists in driving the before- 
described centrifugal pumps or fans by means of an endless rope or 
gut placed successively in all or any number of a series of zrooves 
formed on the pulley of the pump spindle and the driving pulley, 
the said rope or gut being brought back from the last groove of the 
one pulley to the first groove of the otber pulley by means of one 
or more guide pulleys. By this arrang ta iderable amount 
of motive power can be tr itted b atively inexpensive 
means, as it is only a matter of adding on as many grooves to the 
pulleys and coils of the same sized rope or gut as may be necessary 
for obtainivg the requisite power of transmission, whereas the wide 
belts requisite for transmitting considerable motive force are very 
expensive and difficult to obtain, and require constant repairing. 

it will be evident that the above-described improved arrangement 
for trapsmitting the motive power to centrifugal pumps and fans 
may also be employed for transmitting motive power generally. 

A, A, are the radial arms carried by the steel spindle B, and 
attached to or formed in one with the discs C, C, provided with 
central openings, as in the ordinary construction of such pumps. 
‘The casing K which surrounds the discs C, C, may be made to fit 
against the extreme circumference of these as closely as is consistent 
with the free motion of the discs, so as to prevent as much as pos- 
sible all communication between the circular passage D, into which 
the water or other fluid is discharged, and the spaces E, E, between 
the sides of the discs and the casing. In order to ensure this in the 
most perfect possible manner, the meeting surfaces of the discs and 
the casing are turned or planed. In addition to this the centrifugal 
force imparted to the thin film of water or other fluid between the 
meeting surfaces by the rotation of the discs C will also counteract 
the transmission of the pressure from the passage D to the fluid in 
the s E, E. The water or other fluid is conducted to the 
cen opening of the pump from the suction pipe F through 
passages G, G, formed in the casing, and communicating with 
the spaces E, E, so that the fluid contained in the latter 
will only experience a pressure equal to that in the suction 
pipe, and the loss of useful effect due to the friction of this fluid 
upon the outer surfaces of the discs will, consequently, be entirely 
independent of the pressure or head of fluid in the passage D and 
delivery pipe. ‘I'he pump will, therefore, work with about the 
same amount of useful effect for high lifts as it does for low lifts. 
Although the casing K is shown brought close to the circumference 
of the central openings in the discos C, in order to steady the motion 
of the same, this may be dis: with if the spindle B is provided 
with collars. The opening H, through which the passage D com- 
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municates with the delivery pipe, is, by preference, placed in a 
vertical radial position, as shown, instead of tangential to the 
annular passage as heretofore. The gland to the stuffing-box I, 
through which the spindle B passes, is formed tapering in its entire 
length, whereby the packing is pressed more effectually against the 
spindle and is yet more easily withdrawn than is the case with the 
ordinary form of gland. The patentee does not, however, claim the 
two last-mentioned details of construction as forming part of the 
present invention. J isa grooved pulley for driving the pump by 
means of an endless band, according to another part of the inven- 
tion. 

Fig. 1 shows a sectional elevation of an arrangement in which 
the rotary pump C is placed in a vertical position inside the 
receptacle L containing the water or other fluid which it is required 
to raise, and as the pump is entirely immersed in such fluid no 
suction pipe is required, and the pump is quite open to the surround- 
ing fluid, the casing consisting only of the aunular passage D, 
which is supported by the tank L. In this arrangement the 
passage D is brought into close contiguity with the outer edges of 
the discs C, C, instead of with the side surfaces, so that no 
frictional contact may take place between the lower discs and 
the meeting surface of the passage D on the wearing down of 
the bearings to the spindle B. The edges of the discs are for 
this purpose by preference widened somewhat as shown, and both the 
edges of the discs and the meetiog surfaces of the passage D are 
turned. The same arrangement of the meeting surfaces may also be 
employed with vertical pumps, in which case the bearings of the pump 
spindle should be made capable of adjustment us they wear away, 
in order to prevent frictional contact between the lower part of the 
circular passage and the edges of the discs, and also to prevent the 
opening of the meeting surfaces at top. The meeting surfaces may, 
both in this arrangement and in the other one, be formed with 
angular projections on the one surface fitting into corresponding 
grooves in the other surface, in a similar manner to Robertsen’s 
frictional gearing, whereby the passage of the fluid between the 
meeting surfaces will be still further prevented. 

Fig. 2 shows an arrangement of a double pump driven by one 
and the same spindle B, constructed according to this invention, in 
which the water or other fluid, after passing from the suction pipe 
F into the pump C, and thence into the annular passage D, is con- 
ducted through a pipe M into the spaces G!, and passes thence 
through the pump C! into the annular passage D!, in connection 
with which is the delivery pipe. Thespaces E, E, in the first pump 
are, as in the first-described arrangement, in communication with 
the suction pipe; and in order to prevent any greater pressure from 
existing in the space E', E!, of the second pump, these are quite 
enclosed from the space; G!,and are put in communication with the 
spaces E, E, of the first pump by means of pipes N. 





ORNAMENTATION OF GuLAss, Merat, &c.—Professor Kuhlmann, 
who has been occupied some time past in researches on crystallogenic 
force, has recently patented some of his discoveries in this direction. 
(No. 1981, 1864.) The patent is for producing ornamentation on 
porcelain, glass, metal, and other surfaces. ‘The effects, says the 
Reader, are produced by applying to the surface saline solutions or 
other crystallisable matters in a cold state, either alone or mixed 
with amorphous insoluble substances held in suspension, and in faci- 
litating the formation of crystalline contigurations, by thickening the 
concentrated solutions with gum, dextrine, or gelatine. Any solid 
matters, such as mineral colours, coloured enamels, &c., may be held 
in suspension in these solutions. By the slow evaporatiun of the 
water the solid matters will remain deposited on the glass or metal, 
retaining at the same time their crystalline arrangement, and the 
“ watered ” or “ frusted” appearance thus produced may be fixed, in 
the case of glass by vitrification, and in the case of metals by etching 
with acid. Impressions may afterwards be taken from the metal 
plates in the ordinary manner. The specification also contains a 
description of a new method of engraving upon glass by hydrofluoric 
acid. 

Tue Sanrrary Conpition or New York. — The City of New 
York ought to be one of the most healtby cities in the world, for no 
other large city is favoured with greater natural advantages of 
locality and climate, and probably no city has a greater influx of a 
vigorous and —. population, from the rural districts and from 
foreign countries. But a very high death-rate with proportionate 
sickness prevails. The total number of deaths during 1863, accord- 
ing to the city inspector’s returns, was 25,196 out of a population of 
scarcely 900,000. This is equal to one death in every thirty-five of 
the inhabitants. Hitherto there has been no proper organisation for 
sanitary purposes established in New York ; but the immense benefits 
already derived trom sanitary improvements in this country have 
been appreciated by the more enlightened and energetic of the citi- 
zens; and a Citizens’ Association has been formed, on voluntary 
principles, for the purpose of showing forth the need for sanitary 
reforms. ‘This association has appointed a council of hygiene and 
public health, the executive committee of which, first of all, 
addressed a letter to twenty-four of the principal physicians of the 
city, for the purpose of obtaining from them the fullest and most 
reliable information relative to the public health. The medical men 
thus addressed not only responded with the utmost cordiality and 
public spirit, but afterwards, as voluntary sanitary inspectors, re- 
ported minutely on the sanitary condition of various districts in 
which the city was divided for the purposes of this sanitary inspec- 
tion. These reports, together with the reports of the executive com- 
mittee and the council to the sanitary association of the citizens, have 
now been published. Such is the position of the sanitary question 
in New York. A new war—a war against nature’s power of evil— 
has been resolved upon just as the fearful and destructive civil war 
has ceased; and the citizens may be assured that they can save, if 
they choose, as many lives during the next few years in their city 43 
— lost of their citizens by war during the past few years 

i . 
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CRANSTON’S MOWING AND REAPING MACHINES. 





Tuts invention, patented by William McIntyre Cranston, No. 77, 
Upper Thames-street, London, is a communication from Mr. Walter 
Abbott Wood, of New York, and has for its object improvements in 
mowing and reaping machines. For these purposes the innermost 
end of the cutter bar is attached to and supported on a shoe as here- 
tofore; this shoe is attached by two pin joints to two projections on 
a lever, the hinder end of which is capable of rising and falling 
where it embraces the axle of the machine, there being a slot in the 
lever to admit of this movement. The fore end of the lever has a 
wheel or roller resting on the ground, and the lever with its shoe is 
attached to the hand lever for raising it by achain. In addition to 


the shoe being attached by two pin joints to the lever, it is further 
connected by a short lever, the outer end of which is pin-jointed to — 


projections on the upper surface of the shoe; this short lever has a 
notch on its upper edge, a little beyond where its end is pin-jointed 
to the projections ou the shoe. The end of the short lever next the 
machine has a hole through it to admit of a pin being passed 
through it and through projections on the lever to which the shoe 
is attached. Orthe pin may be passed through the projections on 
this lever, and over the short lever, so as to admit of the short lever 
sliding between the two projections and under the pin. On the 
upper edge of the short lever there is a second notch near the hole, 
which, when the short lever is slid in a short distance, and the end 
of the short lever is raised by a chain at the end of another or hand 
lever, such notch will embrace the pin and allow of the inner end 
of the short lever pivotting on the pin; or the short lever may be 
slid further inwards so as to bring the first mentioned notch to 
embrace the pin. By these means the cutter bar and shoe may be 
caused to assume varied positions in respect to the framing of the 
machine, and when at work the cutter bar will be able more 
effectually to act, notwithstanding irregularities of surface. 

Fig. 1 shows a side view of a reaping or mowing machine accord- 
ing to this invention; Fig. 2 is a front view of the same; and 
Fig. 3 is a plan. 

In these figures a, a, represent the wheels of the machine, which 
turn on the axis b, motion is given to the knife in the ordinary 
manner, and the parts for working the same are not shown in the 
engraving, they being of the usual construction. cx is the cutter 
bar, which at its end nearest the machine is attached to and sup- 
ported by the shoe c, on which are the projections c', c!, these 
projections are pin jointed or otherwise attached to two other pro- 
jections d!, d', formed on the under side of the lever d, which is 
carried at its back end by the axis b of the machine, its front end is 
supported and carried by the small roller or wheel e, which, when 
the machine is at work rests on the surface of the land; this lever 
is further attached to the frame of the machine by the metal bar dx. 
The lever d is capable of rising and falling on the axis , it being 
made for this purpose with a slot, as is clearly shown in Fig.1. In 
addition to the two projections c', c!, there are two other projec- 
tions c, c?, formed on the shoe c, to which is pin-jointed the short 
lever f, which passes between two other projections d?, d*, formed 
on the upper side of the lever d, and under a pin d* passed through 
the two projections d?, d?; the lever f at its other end is attached 
to the hand lever g by the chain g'. On the upper edge of the 
lever f are formed two notches, the upper one f!, when the lever f 
is slid in a short distance and its end raised by the hand lever g and 
chain g', embraces the pin d°, and renders thé cutter bar c* perfectly 
rigid in respect to the lever d. When it is desired to transport the 
machine on a common road, the cutter bar is raised into the position 
shown by dotted lines in Fig. 2, the lever 7 slides further through 
between the projections d?, d?, until the pin d* is embraced by the 
notch f?, and the hand lever g is further tae until the catch i 
passes over the staple & on the hand lever g, the cutter bar will then 
remain raised until the catch i is again released; the cutter bar may 
then be lowered into a position to resume work. If it be desired to 
make the cutter bar stationary, the pin d* is passed through a hole /* 
formed in the lever for that purpose. 








CALVERT AND EDMESTON’S IMPROVEMENTS 
IN PREPARING, SPINNING, AND DOUBLING. 
Taxis invention, patented by Messrs. Calvert and Edmeston, of | 

Walton-le-Dale, relates to those descriptions of machinery in which 

bobbins or tubes are employed, and consists in placing a plate or 


platform on the top of a chamber or recess formed in the top of the | / 
washer wheel or bobbin braid used for driving the bobbins or tubes. 1k 


The aforesaid plate or platform is made of cast or sheet metal, or | 
other suitable material, in the form of a washer, having on its outer 
edge one or more projections, which are fitted into recesses on the 
outer edge on the washer wheel or bobbin braid, so that both re- 
volve together. There are also one or more raised parts or projec- 
tions on the top of the plate or platform for the purpose of fitting 
into a corresponding slit or slits in the ends of the bobbins or tubes, 
and causing them to revolve. It is preferred that the plate or plat- 
form be made of sheet steel, and the raised parts formed by punch- 
ing square holes in the — with a square punch having only three 
cutting edges, the fourth edge being rounded or inclined for leaving 
the burr on that side of each hole to form the raised part, or the 
punch may be triangular, with two cutting edges, and one rounded 
or inclined edge for making triangular raised parts, or the punch 
may be circular on one side, and have three flat sides with one 
rounded or inclined edge for leaving the burr and forming the 
raised part, or the punch may be made of other forms than those 
described, provided each punch has one rounded or inclined edge 
for forming the raised part or projection for causing the bobbin or 
tube to revolve, and the plates may be made in suitable unching 
machine having the aforesaid punches attached to it. hen the 
plates or platforms are cast or moulded all the projections are formed 
on them at the same time. By means of the aforesaid plate or plat- 
form placed at the top of a recess in the top of the wasber wheel or 
bobbin braid, the patentees obtain a closed chamber for holding 
flannel or other fibrous materials, which, when saturated with oil or 
Other lubricating matter, will lubricate the spindle and washcr 























wheel very efficiently, and, at the same time, loose fibres and dust 
will be prevented from being mixed with the oil, and the bottoms 
of the bobbins prevented from becoming oiled and dirty. The 
plates and platforms are simple in construction, and besides being 
more durable in use and cheaper in manufacture than the rivetted 
tabs hitherto used, they are free from the defect of the possibility of 
the lubricating matter escaping at the rivet hole of the tab; and as 
the plate or platform has one, two, or more raised parts or projec- 
tions fitting into corresponding slits in the bobbins, the said bobbins 
can be driven without contact with the spindles, and much steadier 
when there are two or more raised parts than by the before-men- 
tioned ordinary tabs. 

These improvements will be clearly understood by referring to the 
accompanying engraving, in which F ig. 1 is an elevation with part 
in section showing the application of one of the improved plates or 
platforms to one of the washer wheels or bobbin braids used in 
machinery for preparing, spinning, and doubling fibrous materials ; 
Fig. 2, a plan of the washer or bobbin braid, with the plate or plat- 
form removed ; and Fig. 3, a plan of the plate or platform detached. 

The washer wheel or bobbin braid is marked a; it has at the top 
a circular chamber or recess b, having its edge formed as a circular 
ledge c, in the edge of which there are recesses d, Fig. 2, The 
plate or platform is marked e; it has, at its outer edge, projections /; 
Fig. 3, and at the top raised paris or projections g, Figs. 1 and 3. 
The circular ede of the plate rests in the ledge c, and the projec- 
tions fin the recesses d, so that the plate is held to and turns with 
the wheel, and, at the same time, forms a lid or cover to the 
chamber 6, the projections g being fitted into slits in the ends of the 
bobbins or tubes. It will be readily seen that flannel or other 
fibrous material can be placed in the chamber and saturated with 
oil for lubricating the spindle and washer wheel, and that the plate 
or platform covers the chamber and prevents fibres and dust from 
becoming mixed with the oil, and the bobbins or tubes from becom- 
ing oily and dirty, and also that the projections or drivers on the 
top of the plate can turn the bobbins or tubes with steadiness. 





The apparatus for manufacturing the improved plates or platforms 
of sheet metal is as follows :—In an ordinary screw lever or eccen- 
tric punching machine is fixed a die having a circular hole in the 
centre corresponding in size with the hole required in the plate or 


platform, and also one or more rectangular or other shaped holes 
corresponding in shape with the raised parts required on the top of 
the = or platform. In the ram or slide of the punching machine 
is fixed a punch, the centre or nipple of which corresponds in 
size and form with the hole in the centre of the die before men- 
tioned. The upper part of the punch is of sufficient diameter or 
size to admit of fitting into it one or more small punches corre- 
sponding with the rectangular or other shaped hole or holes in the 
die. If it is required to make the raised parts on the plate or plat- 
form square, the bottom of each of the small punches must also 
be square with only three cutting sides, the fourth side being 
rounded or inclined, in order that the punch shall notcut the metal 
on that side, but bend it over asa burr, and raise it to a perpen- 
dicular position as the punch proceeds downwards, and thereby 
form one of the raised parts or projections on the top of the plate; 
other forms of raised can be made by forming the dies and 
constructing the small punches of the shapes required, and the first 
operation consists in punching the central hole, and forming one or 


more raised parts during one downward movement of the ram or 
slide of the punching machine. For the next or second ue, 
in the punching machine is fixed a die having in it a hole corre- 
sponding with the required form and size of the external circular 
edge of the plate or platform, and also having slots or grooves cut 
into the outer circumference of the hole in the die to form the pro- 
jections required to fit the recesses in the edge of the washor 
wheel. In the ram or slide of the machine is fixed a pa. which 
fits the hole in the die, and has at its bottom end a nipple or pro- 
jecting part fitting the central hole formed in the first operation, 
and having through it a slot or hole for holding cross punches or 
cutters corresponding with the slots or grooves in the outer cir- 
cumference of the hole in the die, and the punches and dies for the 
first and second operations can be made from solid steel, or in parts 
fitted together. For performing the second operation it is only 
necessary to place the central hole punched in the first operation 
upon the nipple of the second punch, so that as the ram or slide 
| d ds the p and dies will shape the external edge of the 
| plate or platform and complete its manufacture. 














| §ovrn Kensincton Mustum.—During the week ending the 22ad 

July, 1865, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m. to 10 p.m., 10,582, On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m, to 6 p.m., 2,809. Total, 12,891. 
From the opening of the museum, 5,428,860. 


} 
| 

| Spanish TeLeararuy.—A royal Spanish decree accords the con- 
| cession of the establishment of a Transatlantic cable from the island 
of Cuba to Porto Rico, and from thence towards the island of St. 
Thomas, the coasts of the United States, the Isthmus of Panama, 
and the Empire of Mexico. 

Tue Lars Sraixe in tHe Iron Traps.—The lamentable results 
of strikes are forcibly shown by the fact that the loss sustained by 
workmen, in Staffordshire alone, during the recent conflict between 
the masters and their hands, is estimated at £500,000; the loss to 
the miners being £200,000, and to the men engaged in the manufac- 
ture of iron £300,000. This is known, but there is a vast amount 
of collateral loss, and consequent privation, which can never be 
estimated. 

Limestone QuARRYING IN StarrorpsHiRE.—The gu irries of lime- 
stone belonging to the North Staffordshire Railway Company, and 
situated at Cauldon Low, near Leek, have been worked for 
ages, but their authentic history goes no farther back than the con- 
struction of the Trent and Mersey Canel. ‘ihey yield at the present 
time 200,000 tons a year, and the stone is conveyed to the Frog- 
hall station, on the Churnet Valley line, by means of an incline 
three miles long, the gradient of which, for one-third of the distance, 
is 1 in 13], and from Froghall it is transported, by rail and canal, 
to the ironworks of North and South Staffordshire and Shropshire, 
for use as a flux in the production of pig iron. The company 
pays a royalty of 2d. perton to the Earlof Shrewsbury and other land- 
owners, and the profits of the undertaking form an important item 
in its half-yearly balance-sheets. The quarries at the present time 
exhibit an imposing escarpment upwards of 100ft. high and several 
hundred yards long.- A considerable proportion of the stone is ho 
by leverage, but every now and then the managers resort to blasting 
on a large scale. One of the most successful shots ever fired was 
that of the 19th inst. It took place in the centre of the cliff, and was 
effected in the following manner:—At a short distance above the 
floor, a lateral gallery, 4ft. by 2ft. Gin., and 41ft. long, was driven; 
this was continued vertically to the depth of 17{t., and again late- 
rally to the length of 7ft. Gin. At the end of this last-named branch 
a chamber was formed, in which the “ shot,” consisting of 80 owt. 
of powder, was deposited. A Bickford fuze, burning 3{t. per 
minute, was used to fire the charge, which, after the lapse of about 
a quarter of an hour, exploded with magnificent effect. Simuttane- 
ously, several meteor-like balls of fire shot across the quarry, the 
basement strata were driven out, and the superincumbent mass 
came crushing down with a terrific roar. As soon as thesmoke had 
cleared away it was found that the charge had taken full effect, and 
had dislodged at least 14,000 tons. 


Acapemy or Sciences.—At the last sitting a communication was 
received from Sir David Brewster on meteorological correspondence 
in Scotland, from which it appears that he was the first, when 
appointed secretary to the Royal Society of Edinburgh in 1820, to 
recommend the organisation of a regular system of meteorological 
observations all over Scotland, ‘I'he idea was carried out, and in 
the first year seventy meteorological journals were kept ; and, though 
their number diminished considerably during the following years 
the society nevertheless five full years of valuable obser- 
vations. At first the two hours of the twenty-four which best 
represent the average of the day were fixed arbitrarily at ten a.m. 
and ten p.m. ; but Sir David Brewster having recommended a series 
of hourly observations in order to determine which were the best 
hours, the officers of the Royal Engineers and artillery stationed at 
Leith, kindly consented to superintend the operations for the 
purpose. In 1826 Sir D. Brewster sent circulars all over Europe to 
obtain hourly observations of the weather on the 15th of Jaly and 
the 15th of January, and obtained upwards of forty of them. The 
British Association also ordered observations to be made at various 
periods and places in Scotland and the Shetland Islands, &c. M. 
Scoutetten sent in a paper on certain further researches of his for 
the purpose of proving that the electrical state of mineral waters is 
the chief cause of their activity. He contends that these waters, 
on issuing from the earth, are in a state of peculiar activity owin 
to certain chemical reactions which produce dynamic electrical 
phenomena ; a fact which by no means | aera the activity of their 
chemical elements on the human body. ‘I'he perpetual secretary 

resented, in the name of the author, the rest of the maps of the 

pper San Francisco, compiled by M. Liais, M. Paulveril sent in 
® paper, accompanied with diagrams, on « new air pump invented! 
by _ and by which air may be completely extracted from any 
vessel, 


Mr. Justice Byres on Anpiraation 1x Trapve Disputes. — Imp 
charging the grand jury at Stafford, Mr. Justice Byles said: —“ The 
last time I had the honour to appear here, a multitude of people 
were charged with offences arising out of combinations to ra 
wages. I am happy to observe that there are no cases of that 
description in the present calendar, and I shouldbe happy to believe, 
if I could, that the differences between masters and men were not 
merely sleeping but were finally settled. I cannot help thinkiog 
that for much of the tranquillity which now prevails in this county 
you are indebted to the judgment, the activity, the devotion to 
— duty, and the eminent] iliatory manners of your lord- 
ieutenant, and I deem it right publicly to say so. I cannot help 
making one further observation on the subject, which is this—that 
I fear some legislative interference will become indispensible. You 
are aware that a bill was brought into the Upper House by Lord Bt. 
Leonards, for the establishment of courts of arbitration. 1 have 
often expressed my regret that there are at present no provisions for 
arbitration—by which I do not mean voluntary arbitration, from. 
which I expect nothing, but compulsory arbitration, the mode of 
proceeding in which might be suggested. This, however, is not 
the place to offer any such suggestions. I will only venture to add,, 
for the consideration of those among you who can make your voices 
heard, that the system of compulsory arbitration has been recently 
introduced into our courts of law, to the immense advantage of 
every person concerned, to the saving of time, litigation, trouble.. 
and money to an incalculableextent. Perha I should also observ:- 
that in the neighbouring countries the experiment has been tried of 
repealing the combination laws without making an adequate provi-- 
sion to meet the difficulties which might have been expected, and 
the result has been the same as in this country, even from the very 
beginning. I fear, if I said more on this subject, I should be 
deviating from that which is my duty in this place, and so, wit! 
these remarks I will leave the matter for your consideration, whi» 
understand it infinitely better than I can presume to pretend to do.” 
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LETTERS TO THE EDITOR. 
ae eee ee 


TESTING CHAIN CABLES. 

S1m,—I beg to apologise to Messrs. Robinson and Cottam, for the 
mistake I made in stating the levers and cylinder fur Messrs. Brown, 
Lenox, and Co.’s machine were made by Cottam and Hallam. 1 
alsy beg to state that it is uot quite correct for them to say they 
supplied those parts “ necessary to make it a full power lever testing 
machine.” The machine always wasa full power lever testing 
anacbine, but when Mr. Lenox decided to alter it from gear wheels 
to hydraulic for the active power, he also decided to have new 
levers with all modern improvements, and, I believe, the machine 
is at the present time second to none in the kingdom; it certainly 
has the honour of being the first licensed under the new act. 

If not trespassing too much upon your valuable space I should 
like to make a few remarks upon the letters that have ——= in 
your pages upon this subject lately, beginning with Mr. Zerah 
Colburn, with whose remarks I agree until he says, ** Lt requires 
“much care and increased observation tv work the press to an 
“‘ exactly prescribed strain not regulated by a safety valve in con- 
“ nection with its own pumps. The bearing edges, too, of levers 
“ capable of weighing up to 800 tons must be of unusual excellence 
* if they are to be depended upon for exact weight, weighing to even 
‘“* 40 tous or 50 tons.” This, Sir, is theory, but practice proves that 
kt ¥. 18 capable of sustaining 300 tons will weigh under 5v |b. instead 
«! tops, Also that the edges will last for seven years by being kept 

ivau—we have only bad to replace the knife edges in the fulcrum 
of our first lever to pass the examiuation of the inspector of the 
Board of Trade; neither is there the davger Mr. Colburn 
apprehends of exceeding the required strain in a well-arranged 
machine, The machine at these works cannot take more than one 
stroke of the pump beyond the wili of the man in charge, and it can 
be made quite independent of him by simply throwing over a small 
catcu. I am aware there are machines that cannot be thrown 
out of action until a ed is shifted or even the engine stopped ; but 
{ expect they will quickly disappear. 

With regard to Mr. Colburn’s suggestion, to bave a cylinder about 

1f'. long, &c., instead of levers, I feel certain if that gentleman had 
ver seen the effect of a chain breaking witb anything like a strain 
of 200 tons upon it he would never bave proposed such a thing, and 
I think | may say tae same of the schemes proposed by your corre- 
spondents “G. G.” and “ N. D.” Wm. Ropearts, 
Millwall, Poplar, London, E., July 24th, 1865. 





DIFFERENTIAL BOILER TUBES. 

Sin,—I observe that, iu ‘Ine ENaineer of the 7th inst., some cor- 
respondents are remarking on the novelty of the invention of Mr. 
Stimers in employ ug differential tubes in steam boilers, it being 
stated that such @ psn was used about eight years back in some 
guuboate, and also b. Messrs. Hawtborn in 1858, 

lf your readers wil turn to the patent Nu. 13,159, granted in the 
yar 1850 to Paul Ra, sey Hodge, they will there find this plan of 
boiler arraugement i: y illustrated, together with mavy other 
ideas and improveme»' in the use of steam, some of which have 
ben brought forward qu.te recently as moder and novel improve- 
Meuts, Cuas, F. T, Youne, C.E. 

7, Duke-street, Adelphi, July 12, 1865, 





THE FRICTION BRAKE NOT A TRUE TEST OF THE POWER 
OF ENGINES. 

Sin,—Mr. Porter has drawn your readers’ attention to a very 
iniportant point, viz., the discrepancy that may sometimes be found 
between the indicator and dynamometer as measurers of power. He 
8a)8 that his experiments prove that the latter instrument is not to 
be relied on ; but tor anything stated in his letter they may just as 
well be taken as showing that the indicator is not trustworthy. 

4 am inclined to think that the latter conclusion is probably nearer 
the truth than the former, and I know that in some cases I have got 
diagrams showing much less power than I had many reasons to 
know was being exerted. Many causes may, and do, very often 
conduce to this; among which may be mentioned two that are of 
very frequent occurrence, viz., too small pipes to the indicator and 
large quantities of water passing with the steam from the boiler. 

I would be glad to see some explanation of Mr. Porter’s meaning 
when he says, * These changes in the diagrams were readily pro- 
duced by changing the quantity of water flowing on the wheel; the 
better the lubrication of the surface the smaller invariably was the 
diagram.” 

No doubt the better the brake was lubricated the less would be 
the friction and the smaller the diagram; but was the same weight 
supported ? and if so, how does he account for a less friction on the 
brake supporting the same weight on the lever? It looks as if all 
the mystery in the matter was coucentrated in this corver; and any 
further explanation that Mr. Porter can give would be acceptable to 
many of your readers, and among them Inquirer. 

-[Our correspondent has not read Mr. Porter’s letter with the care 
it deserves Had he done so he would hardly attribute the pheno- 
Tena in question to imperfections in the indicator.—Ep. E.] 





SUGAR MACHINERY, 

Sin,—Permit me to make a few remarks on Mr. N. P. Burgh’s 
letter that appeared in your valuable paper of the 7th inst. on 
‘Sugar Machinery,” and the various items deseribed under that 
heading; and I trust that he will not consider it presumptive on my 
part iu noticing it and the authorities quoted therein ; sufficient for 


there is and must now be many operations in the cultivation, to make 
sure of having some canes to cut when the crop season arrives, 
eighteen and twenty months to two years after the plants were put 
into the ground. A good yield then ought to be something more than 
three thousand pounds an acre, one thousand pounds per acre will 
not pay working expenses; even three thousand an acre for virgin 
and first “ repous-es or ratoons ” does little more than pay the work- 
ing expenses of the planter; and if the cames yielded no more sugar 
all the planters might apply to the “ Credit Foncier Companies ” for 
advances on their property also. Unless the Peruvian planters have 
their ground and labour so much cheapem, they cannot have many 
dollars to spare at the end of the crop either to purchase machinery 
or to create and make improvements im his instillation, more 
especially if he plants his canes in lines eigkt feet distant, and must 
have very fine cane heads if his cane- holeg axe full when grown from 
only three heads as plants. 

Permit me, also, to correct Mr. N. P. B. in his definitions of 
“Trash, leaves, tops, stumps, and fragments,” and I may add, weeds 
and sprouts which have only the names above mentioned. 

The “ trash,” or as it is termed in some of the islands in the West 
Indies “baggasse and mexgasse,” is the woody fibre of the cane 
after the juice bas been expressed by passing through the mill; and 
I am also sure that the Peruvian planter or any other planter will 
find when he erects an institlation for making crystallised sugar, he 
cannot atiord to leave the dead leaves, tops, stumps, aud fragments, 
to say nothing of the danger to his young caues from so doing; he 
will require to collect all and more for fuel besides the number of 
heads be requires to make plants and the dozens of cartloads he 
requires daily for his “ ecurie” to feed the animals. Again, it is quite 
contrary to the practice of manipulation and interest of the planter to 
“smash the canes,” as to have any smashing of the cane in expressing 
the juice will often prevent a sugar maker from making good sugar, 
and im unexperienced hands would stop the whole crop. ; 

lf the mill be properly put to work, the “‘ baggasse,” or trash, will 
come from the roller nearly as straight as it went in at the feed 
side, even although there be a feed of cane four or five inches thick. 
The primary object in, pressing the juice from the cane is to take 
the greatest possible quantity of juice and at the same time the 
largest possible amount of whole trash, so that the cane in passing 
over the “dumb return,” or cane knife, is not twisted and rolled up 
over one another and brokea to powder in coming over the ‘ bag- 
gasse ” roller. 

As to the first prime mover for expressing (he juice from the cane 
it is rather antediluvian, if not fanciful, to trace it to the “human 
jaw;” there is every reason to suppose that the human race would 
chew the tir-t growa cane, but still there is a great probability that 
the rats liad the first taste of the cane juice, before it was ripe, 
which would make the first cane power a rat’s jaw, as I have 
invariably found rats where there were sugar caves. No doubt but 
that “‘ mastication ” took with the first grown canes, and there 
is always plenty of it at the present day in crop time, althougt a 
very inefficient manner for making fuel from the cane or for getting 
the juice. 

To the cane-ptanter the old vertical mill is as a Bolton and Watt 
engine of the first model is to the ergin-er of the present day; and 
since the introduction of the horiz nta! mill cattle and windmills 
are greatly done away with. The former, although requiring little 
outlay for harness, &e., are very unsatisfactory, from the number 
required, on account of their having to be changed twice and some- 
times thrice a day ; but in districts near rivers, where the natural 
position of the ground admits of a water cane mill being constructed, 
it will repay the outlay in one year, even although in many cases 
when properly constructed it costs more than a good steam mill of 
greater power. It renders the instillation more complete to have 
also steam power, the water power being of service during the 
beginning and ending of the crop, more especially in a wet season, 
when it is difficult to make sugar, it will pass the whole crop. 

I am at a loss to understand why Mr. N. P. B. puts the horizontal 
engine as the “last improved form for a cane mill,” for I can see no 
other reason than that be himself has designed a horizontal one. In 
my experience I have invariably found the beam engine superior to 
avy otbver for a cane mill, aud also that many experienced planters 
have a preference for them; so that there are not many horizontal 
engines for cane mills of large power, to say nothing of the beam 
engine being a more elegant machine, and possessing many qualities 
to the planter which a horizontal has not. ZANZIBAR, 

19th July, 1865. 





CONSTRUCTION OF SPECIFICATIONS. 

S1rn,—From the date of Mr. Abel’s letter it was evidently written 
before the publication of my last one, the coutents of which would 
show that | am no advocate for “elaborate rules for the construction 
of specifications,” In case, however, Mr. Abel may not have 
gathered my meaning from it, I may take this opportunity of 
assurivg him that I do not at all infer from the objections of many 
lawyers to the trouble of dealing with specifications, that it is 
impossible to deal with them satisfactorily, I also quite agree with 
him in advocatiug the employment of scientific assistanis by the 
courts, instead of relying solely ou the evidence of witnesses who 
are placed in a position of temptation to exaggerate. But I think 
it more advisable to depead for the correction of ambiguity upon a 
direct construction, by the court in the first instance, of specitications 
filed at the eutire risk of patentees, than to prescribe avy particular 
form for the documents before they are filed. I am quite convinced 
that legitimate specifications can be made, and that when made, 
they can be satistactorily construed ; also that the way to produce 
them is for the courts to make short work of ambiguous specilica- 
tions, and to declare the patents resting on them to be invalid. 

If this course were invariably taken without the usual delays 
incident to the traditionary mode of trying specifications, patentecs 





me to say I have had occasion to examine more or less minutely 
upwards of one hundred of estates and their * instillations,” which I 
give as my authority. 

It is, as you truly remark, that a “minute technical acquaintance 
with the details of the subject is contined to a select body” on 
account of the designer of sugar machinery requiring to possess a 
knowledge of sugar making—an idea of sugar cave cultivation and 
its nanipulation, To obtain a thorough knowledge of the tv o latter 
requires many years’ experience under a tropical sun, often many 
thousands of miles from where the machine has been designed and 
manulactured, 

It is not my present intention to enter into the question of the 
origin Of sugar making and sugar cane planting. Some early 
authorities ascribe the priority of cultivation to the Chinese; and 
there is not the slightest doubt but that the first made was the cane 
juice evaporated and concentrated in the sun, which, if Mr. N. P. B. 
nas had any experience in trying, is not much inferior to some of 
the qualities of sugar termed * melartic or battoric sugar.” 

lt is somewhat striking that sugar and its cultivation does not 
occupy & more extended interest at home, when considering that it 
occupies one of the most important places in the various food of man, 
and upon its preduction depends the natural prosperity of many 
colonies, more especially as in its cultivation and manufacture is 
en.burked many hundreds of thousands—I may say millions of 
pounds, and the holders of that money are all seeking vo realise very 
durge witerest on their capital. 

ihe trade of a planter begins by clearing the ground and then to 
hole or turrow it, accorcing to the climate or the seasons that the 
place is subject to—holing being the best mode of preparation ; 
Jornierly it was only planting aud reaping with the planter, but at 
the present time there must be cultivation. 

_ The ground is holed in many cases three and four months, and 
filled with two and three inches of manure, then left to decay, so 
that there be no grub before the cane plants are put in the holes ;— 
neither will three plants make a very full tuft of caves; four and tive 
being about the usual number at the present day with good healthy 
plants, neither does the covering of plants force an early start, 


but prevents the scorching sun from drying them up before they 
suoot their sprouts, Between the planting and cutting of the cane, 








would soon learn to appreciate the importance of accuracy in their 
statements, and this would tend to remove many existing prejudices 
against patents. 

As we must inevitably wait a comaiderable time before there can 
be any alteration in the law, it to me very desirable that, 
where parties can agree as to, the real tion between them to be 
decided, they should consent to refer case to arbitration. It 
also appears to me, for the same to be advisable that the 
courts of law should refer distinct questions of science to persons 
conversant with the subject, so. that the present interval may be 
usefully employed im experimenting on the best and most econowi- 
cal modes of settling points of this kind. My own conviction is 
that they admit of settlement in @ much more rapid and distinct 
manner than has hitherto appeared; and I have been led to this 
conclusion very much from consi the mauner in which Lord 
Westbury construed specifications. It 1s to be remembered that in 
the cases here referred to the specifications had been previously tried 
in other courts, and the proceedings were bered b: 'y 
references to points arising out of such former trials. But the 
privciples which in various iustances I have heard enunciated by Lord 
Westbury as those which ought to govern the construction of 
specifications, abuudantiy satisfied me of the practicability of 
shortening trials, aud giving precision to the characters of patents, 
by the general adoption of such principles. And the great value 
attaching to these principles cuusists in the fact that they are based 
ou the experience derived trom the construction of written instru- 
ments generally, moditied by the special circumstances of spevifica- 
tious in particular, Witiiam SPence, 

8, Quality-court, Chancery-lane, W.C. Assoc. lust. O.E. 

26th July, 1865. 








THE LONDON ASSOCIATION OF FOREMEN ENGINEERS. 

Sizn,—My attention has just been directed to a lithographed circu- 
lar, dated July 16th, 1865, addressed to the head of a London 
engineering establishment, and signed “* Heury Grissell.” It has 
reference to the superannuation fund of the London Association of 
Foremen Engineers, and, in my opinion, is caloulated—unless con- 
tradicted authoritatively—to do the society in question much mis- 





chief. I beg of you to allow me, therefore, as its chairman, to offera 
few remarks upon the document of which I complain. 

The particulars of the origination of the superannuation fund I 
need not recapitulate, as they are known to most of your readers 
who take any interest in the subject, and i wish to occupy as little of 
your space as possible. I may, therefore, at ouce reier to the aver- 
ments of the circular, which has, I am informed, been largely cir- 
culated among the ns ae of eugiveeriug labour. The opening 
pxragraph runs thus—lI transcribe literally :—‘* Mr. Henry Maudslay, 
Mr. England, and myself having hed many communications with the 
Foremen’s Association with regard to the proper ion of the 
fund raised for donations from some of the masters, which will 
amount to over £500, and we being of opinion that the application 
of the fund will not bein accordance with the wishes of tue donors 
generally, I am requested dogger Maudslay and England to say 
that it is our united opinion that a private mecting of masters who were 
donors to this fund, and other employers, should be held, for the pur- 
pose of hearing a statement from us and of taking counsel together 
as to what course should be pursued under the circumstances.” Mr, 
Grissell futher invites the masters to «ssist at such a conference aud 
to have a dinner together at the “ Ship and Turtle,” Leadeuhall-st: eet, 
on as early a day as possible, and be adds, ‘ We feel little good will 
result from working with the mt association in such a matter, 
that we bad better originate a ‘ Londow Engineers’ Pension Society,’ 
and invite such of our foremen, clerks, draughtsmwen, and other 
assistants above the rauk of operative artizans, who may feel inclined 
to suuscribe or otherwise join the society.” 

Now, Sir, I maintain, and I pray you to allow me to do so through 
your columns, that the members of the London Associatiun of 
Foremen Engineers have great reason to complain in respect of the 
insinuations conveyed in the foregoing paragraphs. I beg to 
assure the generous donors to owr superannuation fund that the 
moueys given by them, and which amount at present to £541 103., 
will dispensed, and were always intended to be dispensed, 
exactly in the way prescribed in the private appeal which solicited 
their contributions. Whatever the “united opinion” of Messrs. 
Maudslay, Grissell, and Eugland may be (and I may state that one 
of those gentlemen has not subscribed at all to the fund), | assert 
that they, and not the members of the society, have endeavoured to 
divert the subscriptions of donors to purposes foreign to those for 
which they were contributed. Mr. Grissell urged frequevtly the 
assimilating of our rules to those of the “ Butchers’ lustitution,” 
with which ours had literally nothing in common. The same 
gentleman attempted to cause the obliteration of the word ‘ Fore- 
men ” from the title of the fund, and to make it legal for masters’ 
nominees—not being either members of the society or furemen—to 
participate in the superannuation allowances to be gravted. These 
and several other inadmissible propositions controverting the rules 
of the institution, were opposed and defeated in committee. 

It would not have become me to bave mentioned these facts, had 
not Messrs, Grissell, Maudslay, and Evgland invited me to do so by 
the course they have now taken. To have remained silent uuder the 
aspersions of the circular would have been to admit its truth- 
fulness, and tbat I cannot do. The committee, of which the 
three gentlemen named are members, has nut made its report, and 
yet a printed statement is put furth by them quite ex parce, and, 
as I contend, of a most unfair character. I appeal to the donors who 
are invited to take “joint action” at the Ship and Turtle to 
withhold their judgment until the whole of the facts of the case are 
before them, aud ask them not to remove their confidence from the 
London Association of Foremen Engineers until they have further 
evidence of its unworthiness to retain it. 

If the society were conducted in any way inimical to the interests 
of the engineering employers of this country, | would neither fill its 
presidental chiir, nor remaiu in its ranks a single hour longer. 

Royal Mint, July 26cu, 1865. Joseph Newron. 

[We give insertion to Mr. Newton’s letter in accordance with his 
desire, though we do not quite see that the subject is oue for public 
discussion. Should uot Mr. Newton commuuicate with, and take 
the opinions of, the contributors to the fund ?—Eb. E.] 








ON RADIATION. 
THE “REDE” LECTURE DELIVERED IN THE SENATE HOUSE 
BEFORE THE UNIVEKSITY OF CAMBRLDGE.* 
By Joun Tynpat1, F.R.S. 

Ir will be seen that more than one of the thermal 
phenomena treated upon in this interesting lecture, by 
Professor Tyndall, seem to have a direct bearing on the 
economy of the steam engine. In any case the tollowing 
extracts will be read with great interest :— 


VisiBLE AND INVISIBLE RADIATION. 

Between the mind of man and the outer world are interposed the 
nerves of the human body, which translate, or evable the mind to 
translate, the impressions of that world intv facts of consciousness 
and thought, 

D ffereut nerves are suited to the perception of different impres- 
sions. We do not see with the ear, nor bear with the eye, nor are 
we rendered sensible of sound by the nerves of the tongue. Out of 
the general assemblage of physical actions, each nerve, or group of 
nerves, selects and responds to those for the perception of which it 
is specially organised. 

The optic nerve passes from the brain to the back of the eye-ball 
and there spreads vut, to form the retiua, a web of nerve filaments, 
on which the images of external objects are projected by the optical 
portion of the eye, This nerve is limited to the apprehension of 
the phenomena of radiation, and notwithstanding its marvellous 
sensibility to certain impressions of this class, it is singularly 
obtuse to other impressions. 

Nor does the optic nerve embrace the entire range even of radia- 
tion. Some rays, when they reach it, are incompetent to evoke its - 
power, while others never reach it at all, being absorbed by the 
humours of the eye. To all rays which, whether they reach the 
retina or not, fail to excite vision, we give the name of 
invisible or obscure rays,—all non-luminous bodies emit such 
rays. There is no body in nature absolutely cold, and every 
body not absolutely cold emits rays of heat. But to render 
radiant heat fit to affect the optic nerve a certain temperature is 
necessary. A cool poker thrust into a fire remains dark for a time, 
but when its temperature has become equal tu that of the surround- 
ing coals it glows like them. In like manuer, if a current of 
electricity of gradually increasing streugth be sent through a wire 
of the refractory metal platinum, the wire first becomes sensibly 
warm to the touch; for atime its heat augments, still, however, 
remainivg obscure; at length we can no longer touch the métal 
with impunity ; and at a certain definite temperature it emits a feeble 
red light. As the current augments in power the light augments 
in brilliancy, until fiually the wire appears of a dazzling white. 
The light which it now emits is similar to that of the sun. 

By means of a prism Sir Isaac Newton unravelled the texture of 
solar light, and by the same simple instrument we can investigate 
the luminous chauges of our platinum wire. In passing through 
the prism all its rays (and they are infiuite in variety) are bent or 
refracted from their straight course; and, as different rays are 
differently refracted by the prism, we are by it enabled to separate 
oue class of rays from another. By such prismatic avalysis, De. 
Draper has shown that when the platinum wire first begius tu glow 
the light emitted is a pure red; as the glow augmeuts the red 
becomes more brilliant, but at the same time orange rays ave added 
to the emissi Aug ting the temperature still further, yellow 
rays appear beside the orange after the yellow green rays are 
ewitted, and after the green come, in succession, blue, indiyo, and 
violet rays. To display all these colours atthe same time 
platinum wire must be white-hot, the impression of whiteness 
being, in fact, produced by the simultaneous action of all these 
colours on the optic nerve, - 

In the experiment just described we began with a platinum wire 


* Published by Longman and Co., Paternoster-row. 
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an ordinary temperature, and gradually raised it to a white heat. 
at the beetle onl before the electric current had acted at all 
upon the wire, it emitted invisible rays. For some time after the 
action of the current had commenced, and even for a time after the 
wire had become intolerable to the touch, its radiation was still in- 
visible. The question now arises, what becomes of these invisible 
rays when the visible ones make their appearance? It will be 
proved in the sequel that they maintain themselves in the radiation ; 
that @ ray once emitted continues to be emitted when the temperature 
is increased, and hence the emission from our platinum wire, even 
when it bas attained its maximum brilliancy, consists of a mixture 
of visible and invisible rays, If, instead of the platiuum wire, the 
earth itself were raised to incaud . b diat 
which it now emits would continue to be emitted. To reach incan- 
descence the planet would have to pass through all the stages of 
non-luminous radiation, and the final emission would embrace the 
rays of all these stages. ‘There can hardly be a doubt that from the 
sun itself rays proceed similar in kind to those which the dark 
earth pours vightly intospace. In fact the various kinds of obscure 
rays emitted by all the planets of our system are included in the 
present radiation of the sun. 5 . ; = 

The great pioneer in this domain of science was Sir William 
Herschel. Causing a beam of solar light to pass through a prism 
he resolved it into its coloured constituents; he formed what is 
technically called the solar spectrum. Exposing thermometers to 
the successive colours he determined their heating power, aud found 
it to augment from the violet or most refracted end, to the red or 
least retracted end of the spectrum. But he did not stop here. 
Pushing his thermometers into the dark space beyond the red he 
found that, though the light had disappeared, the radiant heat falling 
on the instruments was more intense than that at any visible part of 
the spectram. In fact, Sir William Herschel showed, and his results 
have been verified by various philosophers since his time, tbat 
besides its luminous rays, the sun pours forth a multitude of other 
rays more powerfully calorific than the luminous ones, but entirely 
unsuited to the purposes of vision. 

At the less retrangible end of the solar sp<ctrum, then, the range 
of the sun’s radiation is not limited by thatof the eye. The same 
statement applies to the more refrangible end. Ritter discovered 
the extension of the spectrum into the invisible region beyond the 
violet; and, in recent times, this ultra-violet emission has had 
peculiar interest conferred upon it by the admirable researches of 
Professor Stokes. The complete spectrum of the sun consists, 





therefore, of three distinct parts:—1. Of ultra-red rays of high 


heating power, but unsuited to the purposes of vision; 2. Of 
luminous rays which display the following succession of colours, 
red, orange, yellow, green, blue, indigo, violet; 3. Of ultra-violet 
rays which, like the ultra-red ones, are incompetent to excite vision, 
but unlike them possess a. very feeble heating power. In couse- 
quence, however, of their chemical energy these ultra-violet rays 
are of the utmost importance to the organic world. . . . . «+ + 


Tue Atomic Turory IN REFERENCE TU THE Erner, 


The word “ atoms” has been more than once employed in this 
discourse. Chemists have taught us that all matter is reducible to 
certain elementary forms to which they give this name. These 
atoms are endowed with powers of mutual attraction, and under 
suitable circumstances they coalesce to form compounds. Thus 
oxygen and hydrogen are elements when separate, or merely mixed, 
but they may be made to combine so as to form molecules, each con- 
sisting of two atoms of hydrogen and oneof oxygen. In this condi- 
tion they constitute water. So also chlorine and sodium are elements, 
the former a pungent gas, the latter a soft metal; and they unite 
together to form chloride of sudium or common salt, 


AssorPTION OF Rapiant Heat By Gases. 


We have now to submit these considerations to the only test by 
which they can be tried, namely, that of experiment. An experi- 
ment is well defined as a question put to Nature; but to avoid the 
risk of asking amiss we ought to purify the question from all 
adjuncts which do not necessarily belong to it. Matter has been 
shown to be composed of elementary constituents, by the compound- 
ing of which all its varieties are produced. But besides the chemi- 
cal unions which they form, both elementary and compound bodies 
can unite iu another and less intimate way. By the attraction of 
cohesion gases and vapours aggregate to liquids and solids, without 
any change of their chemical nature. We do not yet know how 
the transmission of radiant heat may be affected by the entangle- 
ment due to cohesion, and as our object now is to examine the in- 
fluence of chemical union alone, we shall render our experiments 
more pure by liberating the atoms and molecules entirely from the 
bonds of cohesion, and employing them in the gaseous or vaporous 
form, 

Let us endeavour to obtain a perfectly clear mental image of the 
problem now before us. Limiting, in the first place, our inquiries 
to the phenomena of absorption, we have to picture a succession of 
waves issuing from a radiant source and passing through a gas; 
some of them striking against the gaseous molecules and yielding up 
their motion to the latter; others gliding round the molecules, or 

ing through the inter-molecular spaces without apparent 
indrance. The problem before us is to determine whether such 
free molecules have any power whatever to stop the waves of heat, 
— if so, whether different molecules possess this power in different 
legrees, 

‘The source of waves which I shall choose for these experiments is a 
plate of copper, against the back of which a steady sheet of flame is 
permitted to play. On emerging from the copper, the waves, in 
the first instance, pass through a space devoid of air, and then enter 
a hollow glass cylinder, 3ft. long and 3in. wide. The two ends of 
this cylinder are stopped by two plates of rocksalt, this being the 
only solid substance which offers a scarcely sensible obstacle to the 
passage of the calorific waves. After passing through the tube, the 
radiant heat falls upon the anterior face of a thermo-electric pile, 
where it isinstantly applied to the generation of an electric current. 
This curreut conducted round a magnetic needle deflects it, and the 
magnitude of the deflection is a measure of the heat falling upon the 
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Rapiation Turoven Gases. 


Relative Relative 

Name of gas. tion. Name of gas. absorption 
se Sh 40 4s oe oe 1| Nitric oxide ., « .. «+ 1590 
Oxygen oe ts ee oe Oe 1|Nitrousoxide .. .. .. « 1860 
Nitrogen .. .. .. 1 |Sulphide of hydrogen .. .. 2100 
Hydrogen .. .. 1;/Ammonia .. .. oe os oe 5460 
Carbonic oxide .. 750 | Olefiant gas oo ce ce co MSO 
Carbonic acid 972|Sulphurousacid .. .. .. 6480 





Hydrochloric acid .. .. .. 1005 

Every gas in this table is perfectly transparent to light, that is 
to say, all waves within the limits of the visible spectrum pass 
through it without obstruction ; but for the waves of slower period, 
emanating from our heated plate of copper, enormous differences of 
absorptive power are manifested. These differences illustrate, in 
the most unexpected manner, the influence of chemical combina- 
tion. Thus the elementary gases—oxygen, hydrogen, and nitrogen 
with the mixture of atmospheric air, prove to be practical vacua to 
the rays of heat; for every ray—or, more strictly speaking, for every 
unit of wave motion—which any one of them is competent to 
intercept, perfectly transparent ammonia intercepts 5,460 units, 
olefiant gas 6,030 units, while sulphurous acid gas absorbs 6,480 
units. What becomes of the wave motion thus intercepted? It is 
applied to the heating of the absorbing gas. Through air, oxygen, 
hydrogen, and nitrogen, on the contrary, the waves of ether pass 
without absorption, and these gases are not sensibly changed in 
temperature by the most powerful calorific rays. The position of 
nitrous oxide in the foregoing table is worthy of particular notice. 
In this gas we have the same atvms in a state of chemical union 
that exist uncombived in the atmosphere; but the absorption of the 
compound is 1,800 times that of the air. 


Formation oF Invistete Foct. 

This extraordinary deportment of the elementary gases naturally 
directed attention to elementary bodies in another state of aggrega- 
tion. Some of Melloni’s results now attained a new significance; 
for this celebrated experimenter had found crystals of the element 
sulpbur to be highly pervious to radiant heat; he had also proved 
tbat lampblack and black glass (which owes its Llackness to the 
element carbon) were to a considerable extent transparent to calo- 
rific rays of low refrangibility, These facts, harmonising so 
strikingly with the deportment of the simple gases, suggested fur- 
ther inquiry. Sulphur dissolved in bisulphide of carbon was found 
almost perfectly transparent. The dense and deeply coloured 
element bromine was examived, and found competent to cut off the 
light of our must brilliant flames, while it transmitted the invisible 
calorific rays with extreme freedom. Iodine, the companion ele- 
ment of bromine, was next thought of, but it was found imprac- 
ticable to examine the substance in its usual solid condition. Lt, 
however, dissolves freely in bisulphide of carbon. ‘There is no 
chemical union between the liquid and the iodiae; it is simply a 
case of solution, in which the uncombined atoms of the element can 
act upon the radiaut heat. When permitted to do so, it was found 
that a layer of dissolved iodine, sufficiently opaque to cut off the 
light of the midday sun, was almost absolutely transparent to all 
invisible calorific rays. 

By prismatic avalysis Sir William Herschel separated the lumi- 
nous from the non-luminous rays of the sun, and he also sought to 
render the obscure rays visible by concentration. ILntercepting the 
luminous portion of the spectrum he brought, by a converging lens, 
the ultra red rays to to a focus ; but by this condeusatiun he obtained 
no light. The solution of iodine offers a means of filtering the 
solar beam, or failing it, the beam of the electric lamp, which 
renders attainable more powerful foci of invisible rays than could 
possibly be obtained in the above experiment by Sir William Her- 
schel. For to form his spectrom be was obliged to operate upon 
solar light which bad passed through a narrow slit, or through a 
small aperture, the amount of the obscure heat admitted being 
limited by this circumsiance. But with our opaque solution we 
may employ the entire surface of the largest lens; aud baving thus 
converged the rays, luminous and non-lumivous, we can intercept 
the former by the iodine, and do what we please with the latter. 
Experiments of this character, not only with the iodine solution 
but also with black glass and layers of lampblack, were pub.icly 
performed at the Royal Iustitution in the early part of 1862, and the 
effects at the foci of invisible rays then obtained were such as had 
never been witnessed previously, 

In the experiments here referred to glass lenses were employed 
to concentrate the rays. But glass, though highly transparent to 
the luminous, is in a high degree opaque to the invisible heat rays 
of the electric lamp, and hence a large portion of those rays were 
intercepted by the glass. The obvious remedy here is to employ 
rock salt lenses instead of glass ones, or to abandon the use of 
leuses wholly, and to concentrate the rays by a wetallic mirror. 
Both of these improvements bave been introduced, and, as antici- 
pated, the invisible foci have been thereby rendered more intense. 
The mode of operating remaius, however, the same in principle as 
that made known in 1862, It was then found that an instant’s 
exposure of the face of the thermo-electric pile tu the focus of 
invisible rays, dashed the needles of a coarse gaivanometer violeatly 
aside. It is now found that, on substituting for the face of the 
thermo-electric pile a combustible body, the invisible rays are com- 
petent to set that body on fire. . . 1. 2 2 es es es ew we 


AssorPTion OF Rapiant Heat By VApours AND Opours, 

We commenced the demonstrations brought forward in this 
lecture by experiments on permanent gases, and we have now to 
turn our attention to the vapours of volatile liquids. Here, as in 
the case of the gases, vast differences have beeu proved to exist 
between various kinds of molecules, as regards their power of inter- 
cepting the calorific waves. While some vapours allow the waves a 
comparatively free passage, in other cases the minutest bubble of 
vapour introduced into the tube already employed for gases causes a 
deflection of the magretic needle, Assuming the absorption effected 
by air at a pressure of one atmosphere to be unity, the following 
are the absorptions effected by a series of vapours at a pressure of 
one-sixtieth of an atmosphere :— 

Bs Name of vapour. Absorpticn, Name of vapour. 


| Absorption 
ideotcarbon .. .. 47 Suiphuricether .. .. «. 440 





pile. This famous instrument, and not an ordinary ther ter, is 
what we shall use in these inquiries, but we shall use it in a some- 
what novel way. As long as the two opposite faces of the thermo- 
electric pile are kept at the same temperature, no matter how high 
that may be, there is no current generated. The current is a con- 
sequence of a difference of temperature between the two oppo- 
site faces of the pile. Hence, if after the anterior face has received 
the heat from our radiating source, a second source, which we may 
call the compensating source, be permitted to radiate against the 
ane face, this latter radiation will tend to neutralise the former. 

Vhen the neutralisation is perfect, the magnetic needle connected 
with the pile is no longer deflected, but points to the zero of the 
graduated circle over which it hangs, 

And now let us suppose the glass tube, through which the 
waves from the heated plate of copper, to be candied ices air 
pump, the two sources of heat acting at the same time on the two 
opposite faces of the pile. Perfectly equal quantities of beat being 
imparted to the two faces, the needle points to zero. Let the mole- 
cules of any gas be now permitted to enter the exhausted tube; if 
these molecules p any ible power of intercepting the 
calorific waves, the equilibrium previously existing will be destroyed, 
the compensating source will triumph, and a deflection of the mag- 
netic needle will be the immediate consequence. From the deflec- 
tions thus produced by different gases, we can readily deduce the 
relative amouuts of wave motion which their molecules intercept. 

In this way the substances mentioned in the following table were 
examined, a small portion only of each being admitted into the glass 
tube. The quantity admitted was just sufficient to depress a column 
of mercury associated with the tube one inch; in other words, the 
ares were examined ata ure of one-thirtieth of an atmosphere. 








The numbers in the table express the relative amounts of wave 
motion absorbed by the respective gases, the i 
atmospheric air belug taken as unity _ socom 


Benzol +. 136 Aceticether .. «. os «+ 612 
Amylene .- .. «. «+ «+. 821 

Bisulphide of carbon is the most transparent vapour in this list, 
and acetic ether ithe most opaque: one sixtieth of an atmosphere of 
the former, however, produces 47 times the effect of a whole atmwo- 
sphere of air, while one-sixtieth of an atmosphere of the latter pro- 
duces 612 times the effect of a whole atmosphere of air. Reducing 
dry air to the pressure of the acetic ether here employed, and com- 
paring them then together, the quantity of wave motion intercepted 
by the latter would be many thousand times that intercepted by the 
air. 

Any one of these vapours discharged in the free atmosphere, in 
front of a body emitting obscure rays, intercepts more or less of the 
radiation. A similar effect is produced by perfumes diffused in the 
air, though their attenuation is known to be almost infinite, Carry~ 
ing, for example, a current of dry air over bibulous paper moistened 
by patchouli, the scent taken up by the current absorbs thirty times 
the quantity uf heat intercepted by the air which carries it; and yet 
patchouli acts more feebly on radiaut heat than any other perfume 
yetexamined. Here follow the results obtained with various essen- 
tial oils, the odour in each case being carried by a currentof dry air 
into the tubealready employed for gases aud vap ‘urs :— 

Name of perfume, _ Absorption. Name of perfume. are. 


Iodide of methyl .. .. .. 115 | Formicether .. .. .. «. 548 





Patchouli... .. .. « Porvugal 

Sandal wood .. «- 32 Thyme 6p 
Geranium... .. os o Rosemary... .. 74 
Vilot Uloves .. 34 Git of laurel to 





Oito of Roses... ee be 37 Camomile Flowers. sete 


Bergamot... .. 2 oo o 4h Cassa ce oo co co co 1 
gl A ge aoa Spikenard co cc co cc 366 
Lavender .. .. «2 «2 o¢ 60 Aniseed oe «2 os oe oe 372 
Lemon .. 65 





Thus the absorption by a tube full of dry air being 1, that of the 





odour of patchouli diffused in it is 30, that of lavender 60, that 
of rosemary 74, while that of aniseed amounts to 372. It would be 
idle to speculate on the quantities of matter concerned in these actions. 


Aqueous Vapour 1x Retatiow TO Tesrestaial TEMPERATURES, 
We are now fully prepared for a resuit which, without such prepa- 
ration, might appear incredible. Water is, to some extent, a 
volatile body, aud our atmosphere, resting #8 it does Upon the sur- 
face of the ocean, receives from it a continual supply of equeous 
vapour. It would be an error to confound clouds or fog, or any 
visible mist, with the vapour of water—this vapour is a perfectly 
impalpable gas, diffused, even on the clearest dajs, throughout the 
atmosphere. Compared with the great body of the air, the aqueous 
vapour it contains is of almost infinitesimal amount, 99} out of every 
100 parts of the atmosphere being composed of oxygen aud nitrogen. 
In the absence of experiment, we should never thiuk of ascribing to 
this scant and varying constituent any important influence on 
terrestrial radiation ; and yet its influence is far more potent than 
that of the great body of the air. To say that on a day of average 
humidity in England the atmospheric vapour exerts 100 times the 
action of the air iteelf would certainly be an understatement of the 
fact. The peculiar qualities of this vapour, and the circumstance 
that at ordivary tem; «ratures it is very near its point of coudensa- 
tion, render the results which it yields in the apparatus already de- 
scribed léss than the truth; and I am pot prepared to say that the 
absorption by this substance is not 200 times that of the air in which 
it is diffused. Comparivg a single molecule of aqueous vapour with 
an atom of either of the main constituents of our atmosphere, | am 
not prepared to say how many thousand times the action of the 
former exceeds that of the latter, 

These large numbers depend in part upon the extreme feebleness 
of the air; the power of aqueous vapour seems vast, because that of 
the air with which it is compared is infinitesimal, Absolutely 
considered, however, this substance exercises a very potent 
action. Probably a column of ordinary air 10ft. long would 
intercept from 10 por cent. to 15 per cent. of the beat radiated 
from an obscure source, and I thiuk it certain that the larger 
of these numbers fails to express the absorption of the ter- 
restrial rays, «ffveted within 10tt. of the earth's surface. This is of 
the utmost consquence to the life of the world. Imagiue the 
superficial molecules of the earth trembling with the motion of heat, 
and imparting it to the surrounding ether; this motion would be 
carried rapidly away, and lost for ever toour planet, if thy waves of 
ether had nothing but the air to contend with in their outward 
course, But the aqueous vapour takes up the motion of the ethereal 
waves, and becomes thereby heated, thus cegpieg the earth like a 
warm garment, and protecting its surface from the deadiy chill 
which it would otherwise sustain. Various philosophers have 
speculated on the infi of an atmospheric envelope. 
sure, Fourier, M. Pvillet, and Mr, Mo; Kins have one and’ all, 
enriched scientific literature with contributions on this sulject; bat 
the considerations which these emivent men have applied w atmo- 
spheric air have now to be trausferred to aqueous Vapuur, 

The observations of meteorologists furnisu im, tant, though 
hitherto unconscious, evidence of the in.ue of t agent. 
Wherever the air is dry we are li«ble to daily extremes of tempera- 
ture. By day, in such places, the sun’s heat reaches the carth 
unimpeded, aud renders the maximum high; by night, on the other 
hand, the earth’s beat escapes unhindered into space, aud renders 
the minimum low. Hence the difference between the maximum 
and minimum is greatest where the air is driest. In the plains of 
India, ‘on the heights of the Himalaya, in central Asia, iu A 
—wherever drought reigus, we have the heat of day foreibly con- 
trasted with the chill of night. In the Sahara itself, when the eity’s 
rays cease to impinge on the burning svil, the temperature runs 
rapidly down to freezing, because there is no vapour overhead to 
check the calorific drain. Aud here anotber instance might be 
added to the numbers already known, in which nature tends, as it 
were, to check her own excess. By nocturnal refrigeration the 
aqueous vapour of the air is condensed to wa-er on the surface of 
the earth, and as only the superficial portions radiate, the act of 
condensation makes water the radiating body, Now experiment 
proves that to the rays emitted by water, aqueous vapuur is especially 
opaque. Hence the very act of condensation, cousequent on terres. 
trial cooling, becomes a safeguard to the earth, imparting to its 
radiation that particular character which renders it most liable to be 
prevented from escaping into \. 

It might, however, be urged that, inasmuch as we derive all our 
heat from the sun, the selfsame covering which protects the earth 
from chill must also shut out the solar radiation. This is partially 
true, but only partially; the suo’s rays are different in quality from 
the earth’s rays, and it does not at all fullow that the substance 
which absorbs the one must necessarily absorb the other. ‘'brough 
a layer of water, for example, one-tenth of an inch in thickness, 
suv’s rays are transmitted with comparative freedom; but through 
a layer half this thickness, as Melloni bas proved, no sivgle ray 
from the warmed earth could pass. In like manner, the suu’s rays 
pass with comparative freedom through the aqueous vapour of the 
air; the absorbing power of this substance being mainly exerted 
upon the heat that endeavours to escape from the earth. In conse- 
quence of this differential action upon solar aud terrestrial beat, the 
mean temperature of our planet is higher than is due to its distance 
from the sun. 





Liquips AND THEIR Vaprours in Re.ation 10 Raviant Heat. 


The deportment here assigned to atmospheric vapour has been 
established by direct experimeuts on air uken from the streets and 
parks of London, from the downs of Epsom, from the hills aud 
tea-beach of the Isle of Wight, and also by experiments on air in 
the first instance dried, and afterwards rendered artificially humid 
by pure distilled water. It bas also been established in the follow- 
ing way :—lJen volatile liquids were taken at random, and the 
power of these liquids, ai a common thickness, to intercept the 
waves of heat was carefully determined. The vapours of the 
liquids were next taken, in quantities proportional to the quantities 
ot Jiquid, and the power of the vapours to intercept the waves of 
heat was also determined. Commencing with the substance which 
exerted the least absorptive power, and proceeding upward to the 
most energetic, the followiog order of absorption was observed ;— 

Liquids.—Bioulphide of carbon, chloroform, iodide of methyl, 
iodide of etby!, beuzol, amylene, sulphuric ether, acetic ether, formic 
etber, alcohol, aud water. 

Vapours.—Bisulphide of carbon, chloroform, iodide of methyl, 
iodide of ethyl, beuzul, amylene, sulphuric ether, acetic ether, formic 
ether, and alcohol. 

We here find the order of absorption in both cases to be the same. 
We have liberated the molecules from tue bouds which trammel 
them more or less in a liquid condition; but this change in their 
state of aggregation does uot change their relative powers of absorp~ 
tion. _ Nothing cou!’ more clearly prove that the act of absorption 
depends upon the individual molecule, which equally asserts its 
power in the liquid and the gaseous state. We may assuredly con- 
clude from the above table that the position of a vapour is deter- 
mined by that of its liquid. Now at the very foot of the list of 
liquids stands water, sigualising itself above all others by its enor- 
mous power of absorption. Aud from this fact, even if no direct 
experiment on the vapour of water bad ever been made, we should 
be entitled to rank that vapour as the most powerful absorver of 
radiant heat hitherto discovered. It has been proved by experi- 
ment thata shell of air Ziv, in thickuess surrounding our planet, 
aud saturated with the vapour of sulphuric ether, would imiercept 
35 per cent. of the earth’s radi.tivo. And though tre quantity of 
aqueous vapour necessary to saturate air is much less than the 
awount of sulpburic ether vapour which it can sustain, it is till ox- 
tremely probable that the estimate already made of the action of 
atmospheric vapour within 10it, of the earth's surface, is altogether 
uuder the mark ; and that we are indebied tu this wonderful sub- 
stance to an extent not accurately determined, but certainly far 
beyond what has hitherto been imagined for the temperature now 
existing at the surface of the globe. 
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HUNT’S IMPROVEMENTS IN MACHINERY FOR PLANING WOOD. 


Tunis invention, patented by Mr. E. Hunt, of Serlc-street, as a 
communication from T’. A. Prale, Hamburg, relates to machinery 
for paning wood, and has generally for its object increased 
efficiency aud convenience in use. 

Fig. 1 is a side elevation of the machine, and Fig. 2 is a front 
elevation, but in the latter figure it has been considered unnecessary 
to repeat some of the parts, which are sufficiently well seen in 
Fig. 1. There is a stationary table or platform 1, down upon which 
the wood 2 to be planed is fixed. This table may be of any conve- 
nient length, and it is represented as broken off, as in general it 
will be considerably longer that what is shown in the engraving. 
The planing tools are carried by a travelling frame 3, 4, 5, 6, 
arranged to move along upon rails 7, which are fixed to the side of 
the table 1, Tho travelling frame comprises two vertical side 
standards 3, formed with long borizontal bearing flanges 4, to rest on 
the rails 7 and against the sides of the table 1, and these standards 3 
are connected by a transverse horizontal frame piece 5 and by an ad- 
justable horizontal frame picce 6. The tools 8, 9, are fixed on a 
revolving wheel or disc 10, fast on the lower end of a vertical 
spindle 11, which is carried in bearings 12, 13, on the adjustable 
frame piece 6, and has fast on it a pulley 14, acted on by a driving 
band or cord 15, This driving band 15 is a long endless one, and 
receives its motion from a pulley 16 in stationary bearings overhead 
and beyond one end of the table 1, and it passes round av adjustable 
distending pulley 17, situated beyond the other end of the table, 
while it is diverted out of the line between the extreme pulleys 16, 17, 


* ‘by a pairof guide pulleys 18, 19, mounted in bracket bearings 20 


xed upon the top of one of the side standards 3 of the travelling 
fram@, Another pair of guide pulleys, 21, 22, mounted on studs on 
,ytah adjustable frame piece 6, lead it to and from the pulley 14 on 
The distending pulley 17 is mounted on a 
, and the cord 15 is always kept tight by a strain applied 


carriage, by means of acord 24 and weight 25. Any suitable 


\ to th 
r ber of tools may be fitted upon the wheel or diss 14, a convenient 


number being six, and of these three, 8, are roughing cutters, while 
the other three, 9, disposed alternately, are similar to ordinary 
plane irons, The plane irons 9 are fitted with the usual inclination 
to the horizontal plane, and the roughing tools 8 have a greater in- 
clination, while both sets are, by preference, inclined in the hori- 
zontal plane in such a way as to throw their outer parts a little 
forward. These details may, however, obviously be varied. The 
frame piece 6, which carries the tool spindle 11, is made adjustable 
as to height by means of vertical screws 26, fitted within recesses in 
the side standards 3, and indicated by dotted lines in Sig. 2. The 
screws act upon intervally screwed blocks, which slide up and down 
the recesses, aud have each a flange projecting outside, aud which is 
bolted to the frame piece 6, The upper ends cf the screws 26 pro- 
ject through the tops of the standards 3, and have bevel wheels 27 
fixed upou them, these wheels gearing with bevel wheels on a 
trausverse horizontal shaft 28, on one end of which there is a spur 
wheel 29 in gear with a pinion 80 on a stud below. In connection 
with the pinion 30 there is a disc 31 and a handle 382, for acting on 
the gearing, so as to turn the screws 26 when the frame piece 6 is to 
be raised or lowered, A scale is applied or formed on the vertical 
flauge of the standard 3, immediately adjoining the flange of the 
frame piece 6, aud this scale shows the exact height of the cutting 
edges above the surface of the table 1, while the disc 31 serves for 
estimating very minute differences, and for fixing the gearing by 
means of a pinching screw, the disc being itself held by a small 
bracket. The travelling frame 3—6 is moved along as the planing 
proceeds by afeed motion derived from one of the guide pulleys 19, 
a cord 83 from a pulley on the same spiudle giving motion toa 





transverse horizontal spindle 34, which, by means of worms and | 


worm wheels 35, actuates two vertical spindl+s 36 carried by the 
frame standards 3. ‘These spindles 36 have pinious on their lower 
ends, which gear with rack teeth on the sides of the rails 7, on 


which the travelling frame moves. A motion, to be worked by | 





horizontal shaft 38, turned by a handle 39, and acting on the vertical 
spindles 36 by means of bevel wheels 40 on them and on it. Many 
of the details may obviously be modified ; thus, instead of the end- 
less band driving gear, there may be a longitudinal shaft with a 
sliding bevel wheel, from which motion can be taken by a vertical 
shaft on the travelling frame. 





Tue Vorcanisep Russer Patent. — The vulcanised rubber 
patent, known as the Goodyear, expired two days ago. In England 


the Hancock patent for the same process expired seven years since, | 
and as it never had a legal existence, we believe, anywhere else, the | 


great branch of industry of so much importance to many manufac- 
turing interests ceases to be @ monopoly, and is now open to the 
whole world. ‘This patent has had twenty-one years’ existence in 


the United States, but the title of Mr. Goodyear and those who held | 
under him was never established by the verdict of a jury. The | 


monopoly has rested upon a decision made in equity by Judge Grier 
in a case against Horace H. Day, tried in New Jersey some years 
ago, but which never went toa jury on the evidence. At the last 
session of Congress the most strenuous efforts were made to obtain 
a special Act for a renewal of the patent, but, mainly through the 
opposition of Mr. Day and the railroad companies the application 
failed, never, we trust, to be renewed. It is estimated that over 
forty millions have been paid in profits by the people of this 
country alone on this patent, and that about one-fourth of this large 
sum was received by Charles Goodyear and his legal representatives 
in the course of busivess and in tariffs. The valuable patent of 
Nelson Goodyear on hard rubber, which has been extended recently 
by the Commissioners of Patents, still remains, we believe, in the 
Goodyear family, as the tariffs are paid to the heirs of Charles.— 
New York Tribune 

Tue Manoracture or Cast Sreeu.—Professor A. L. Fleury, of 
New York, ina paper on that subject, observes that the great tensile 
strength and compactness of cast steel, its greater resistance to the 
action of moisture, salts and acids, have already given it considerable 
use in the construction of steam engines, steam boilers, and parts of 
machinery in general, to say nothing of its universal use in the 
form of tools, agricultural implements, cutlery, &c. “ The manufac- 
ture of cast steel can be divided into two distinct branches: one the 
manufacture of cast steel in large masses, the other the production 
of a finer quality fit for cutlery, tools, &:. The manufacture of cast. 
steel in large masses is of very recent date. It is said that Mr. 
Kelley, of this country, having established his claim for priority of 
invention of the so-called Bessemer process, now called the “ pneu- 
matic” (this is the air process), is prosecuting all who work under 
the Bessemer patent. ‘I'o Mr. Bessemer, however, and to his un- 
tiring perseverance, the most credit is due for the successful intro- 
duction of the pneumatic process in Europe, and had it not been for 
him, Mr. Kelley, or any other claimant of this important improve- 
ment, would very likely have been obliged to wait many years before 
it would have found a practical introduction in this country.” 


Tue Minotaur —We understand that the Admiralty, in view of | 
manner in which the two 12 ton guns were carried, | 


the satisfactor 

and—under the circumstance of temporary fittings—worked on 
board H.M.S. Minotaur, have determined upon cutting the upper 
sides of her ports, in order to be ready to mount the several 12-iou 
guns with which she will probably be armed. This course has 
been rendered necessary by the increased size of the guns required 
for piercing the thick armour plates now being used, and we are 
glad to find that the Admiralty have so unhesitatingly adopted the 
necessary means for keeping our navy in the vanguard as respects 
preparedness for mounting powerful guns. Of the guns themselves 
we can give but an unsatisfactory account, for no trials with heavy 
rifled guns have yet been made at sea, nor, as far as we can ascer- 
tain, are even any competitive experiments between heavy guns 
being carried on at Shoeburyness; they are still lying stacked in 


hand, is provided for moving the frame along quickly, and when using | the Woolwich Arsenal, neither “ proved” nor sighted. As respects 
this the worm shaft 34 is moved out of gear by weaus of a handle | projectiles, we cannot hear that any orders have been given for the | 
87. This handle is fast on a horizontal spindle extending across the | manufacture of those steel rifle shells which naval gunners tell us 
frame, aud on either side a tooth on the spindle engages with a bar | will be the future war projectile for our ships. During this stag- 
fixed to the movable bearings of the worm shaft 34, and moves them | nation we would ask whether, in case of our unexpectedly drifting 
in or out as required. The hand motion consists of a Lrausverse ' into war, we kuow beth how to make aud where to get steel of the 
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| best temper for our shot? Some of the steel manufacturers tell us 
| that our authorities have decided upon nothing, and that they, the 
| manufacturers, really don’t know what kind of steel is likely to 

| called for; they tell us that a different degree of temper and a 
| different treatment is required in making the steel from which large 
shot are manufactured, and that from which the small shot which 
have been so successful have been produced. In fact, that success 
with a 1-lb. shot affords little or no data from which to form a 
correct judgment of the proper material for 600-lb. shot. We can 
only hope that this dead lock will soon come to an end, and that 
proper and immediate steps will be taken to bring this question of 
naval guus to a final and satisfactory issue by a thorough trial at 
sea, under conditions previously laid down by some of our leading 
naval artillerists. Should this not be soon done we fear that the 
rumour, said to be a joke, of an open international contest between 
heavy ordnance may, under the auspices and through the vigour of 
the Emperor Napoleon, prove to be a reality which will reflect 
| little credit upon our own management of gunnery.—Armyand Navy 
Gazette. 


InstitoTION OF MecHantcaL Enqinesrs, Duritin Meertina, 1865. 
—The ensuing annual meeting of this institution will be held in 
Dublin next Tuesday, Wednesday, Thursday, and Friday, the 1st, 
2nd, 3rd, and 4th August. The meetings for the reading and dis- 
cussion of papers will take place in the Examination Hall, Trinity 
College, on Tuesday and Wednesday mornings, under the presi- 
dency of Robert Napier, Esq. The following is the list. of papers 
to be read. **Oa Machinery Employed in the Spinning, &c., of 
Flax ;” by Mr. Thomas Greenwood, of Leeds. ‘' Description of the 
Bank Note Printing Machinery at the Bank of Ireland;” by 
Mr. Thomas Grubb of Dublin, engineer to the Bank of Ireland, 
communicated through the president. “ Description of a Portable 
Steam Rivetter;” by Mr. Audrew Wyllie of Liverpool. ‘ Descrip- 
tion of the Peat Compressing Machinery working near Portarling- 
ton ;” by Mr. C. Hodgson, of Portarlington, engineer to the Derrylea 
Peat Works, communicated through Mr. G. Arthur Waller. ‘“ De- 
scription of the Rock Boring Machinery working at the Roundwood 
Tunnel of the Dublin Corporation Waterworks ;” by Mr. George 
Low, of Dublin. ‘On an Improved Safety Valve for Locomotive 
Engines ;” by Mr. William Naylor, of London. On Tuesday after- 
| noon the members will visit the Ballycorns Lead Smelting Works, 
| near Carrickmines, proceeding by railway to Carrickmines station 
| seven miles, and theuce by cars. Several engineering works, ma- 
| nufactories, and public buildings will be open for the visit of the 
| members on Tuesday and Wednesday afternoons. On Tuesday 
eveniog the International Exhibition building will ba specially 

lighted up on the occasion of the visit of the institution to Dublin. 
On Wednesday evening the members and their friends will dine 
together at the International Exhibition building. Oa Thursday 
| morning an excursion has been arranged for the members to visit 
the works in progress of the Dublin Corporation Waterworks, at 
| Stillorgan and Roundwood, starting from Dublin by railway tu 
| Bray station twelve miles, stopping on the way at the distributiuy 
reservoirs aud straining well at Stillorgan ; and proceeding by open 
cars through the glen of the downs and along the line of waterworks 
pipes and tunnel to the reservoir and works at Roundwood; return - 
ing to Bray by the Rocky Valley at the foot of the Sugarloaf 
Mountaia, and thence by railway to Dublin. Ono Friday morning 
the members will visit the Peat Compressing Works near Portar- 
lington, proceeding by railway from Dublin to Portarlington stativn 
forty-one miles, and returning by railway in the afternoon. 


Scarvet Sienats,—“ A County Magistrate” writes to the Times that 
he has met with a practical example of the right way of making rai'- 
way repairs. This discovery was made during a journey to London by 
a fast London and North-Western train. ‘‘ We were going,” he sayr, 
“at a fair pace, when, though broad daylight, a fog signal explod.d, 
the train slackened, and soon came up to a gang of workmen, one 
of whom, himself an animated danger sigual—a being clothed in 
red, a perfect Zamiel—jumped on to the engine, and conducted u+ 
over the line under repair, and then left us to pursue our way in 
peace and safety. Why should not platelayers on other railways 
use red clothing and fog-signals?” Scarlet is also the best colour 
for the flegs used in signalliug iu steam p!oughiog operations. 
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TO CORRESPONDENTS. 


*,* We shall publish next week 2 Double Number, con- 
taining the Index to our Nineteenth Volume, including 
a complete classified list of all the Patents published 
during the last siz months. Price 1s. ; stamped, 1s 2d. 

Norice.—A Speciat Eprrion of Taz Encrvger is published for 

Foreicn CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. . 

*,* We cannot undertake to return drawings or manuscripts. 

We must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

8. and F. (Rotterdam).— Ie will make some inquiry, and acquaint you with 
the result. 

Y. Z—Wehave heard the establishment well spoken of. 
years in existence. 7 : F 

C. T. (Pelermo) —Ja another portion of our impression you will find your 
questions answe' . d 

Pauskvekance.— Jf you look down our indices you will find references 
several papers and articles ing expl ti h com 
plicated ph involved in the working of the injector. The main 
reason that thecurrent of steam drives back that of the water is to be found 
in the much higher velocity of the first. aes: 

J. J. DE A. (Brompton)—We do not like the somewhat invidious task of 
pointing out makers of machinery. You ought to tell us what sort of ice- 
making machine you want, as there are now small “* machines” at 15s. a 
piece, and machines such as Carre’s, of Paris, or Siebe's, of London, taking 
up the power of a goodly-sized engine. 

Exquinen.— Your position is that of numbers of men who have not the money 
to patent ther inventions. lave you first ascertamed that your idea is quate 
novel, by making a thorough search amongst the patent specificutions in 
the Free Library of your city? Several hundreds of inventors have pre- 
ceded you on the same path. But, even supposing your plan to be both good 
and novel, you will find it a much more +xpensive process to get it used 
than even to get it patented. Be first certain that it is novel, and then 
show it to some railway engineer in whom you have confidence. f 

A Svupscrteer (Manchester) and A Reaper (Monmouth) are both informed 
that a complete serirs of the specifications taken out in England may be con- 
sulted at the Free Library, Camp Field, Manchester, ant at the commercial 
room, Town Hall, Newport Monmouthshire. As regards SUsSCKIBER'S 
queru, No, 2117 (a.d. 1863), Mr. John Clark. The same patentee also took 
out No, 232] (A.D. 1862), for improvements in the means of applying rail- 
way trvkes. The improvements of Mr. W. G. Creamer will be foun 
described and illustrated in No. 2357 (a.D. 1861). With respect to 
A RgaDFR 8 query, we are not aware that a patented machine Jor strajght- 
ening and cutting copper stay bolts is in existence. 


It has been many 


to 
m- 











THE LATE SHOW AT PLYMOUTH. 





(To the Elitor of The Engineer.) 

S1r,—In an article which appeared in your paper of the 2lst inst. relative 
to the machinery exhibited at the Plymouth Show, you mention, among | 
other articles, a portable engine with a circular fire-box exhibited by me, 
concerning which you say, “‘ Of course this shape allows stays to be dis- 
pensed with, but there is a great diminution in the heating surface when, 
asin this case, the diameter of the fire-box is that of a circle which can be 
inscribed in the square of a fire-box of the ordinary shape and size.” In 
reference to your remarks, I beg to say that the ordinary fire-boxes are not 
square, I have now in my shop a portable engine by one of our leading ma- 
nufacturers, of the same power as the one exhibited by me. Its fire-box is 
2ft. 2in. X Ift. 3hin.; mine is only 2ft. lin. diameter. Notwithstanding 
the lesser size across the engine, I get a foot more heating surface. Then 
comes the advantages of simpler form, no steys, and greater intensity of 
heat, in consequence of the fire being more in a body than it can be where 
corners gccur, as they mustin the ordinary form. I should nottrouble you had 
your remarks not been calculated to damage me by implying that so much 
surface could not be obtained with the circular fire-box as with the ordinary 


form. W. P. WILKINS. 
Ipswich, July 27, 1865. 


| 
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FRIDAY, JULY 28, 1865. 


THE ATLANTIC TELEGRAPH. 


In the face of a good many difficulties that were not at first 
foreseen, the Great Eastern has at length commenced her 
important voyage. The fine weather which was enjoyed 
at Vualentia during Saturday and Sunday, when the shore 
end was landed, laid, and spliced with the deep sea cable, 
enabled the Construction Company to get the great ship 
under weigh without mishap. Looking back, however, 
upon the incidents of the voyage from Sheerness to the 
point of departure on the Irish coast, we cannot help 
seeing the expedition has had some rather narrow escapes. 
Very shortly after the start it became obvious that the 
Great Eastern was over-weighted for the steam power at 
her command. It was not necessary, for the purpose on 
which she was engaged, that she should run at a high 
speed. It was never intended that she should steam more 
than six knots an hour while the cable was passing 
over the stern, and some persons affected to feel a 
doubt whether she could be kept within this limit of speed. 
Why the doubt arose we could never clearly ascertain, 
because, provided a knot an hour would have given steer- 
age way, nothing would have been simpler than to have 
kept the engines at “ dead-slow” the whole trip. At any 
rate, all fears that the Great Eastern would take the bit in 
her teeth and bolt to America at fifteen knots an hour 
must have been abandoned by those on board before the 
ship went round the North Foreland. Six knots was all 
that could be got out of her, with screw and paddle engines 
going at full speed. Her sluggishness could not be attri- 
buted to foulness of the bottom, for the mussels which 
were observed by the divers in the Medway were almost 
ull removed daring the stay at the Nore by keel-hauling 
huge wire brushes from side to side. It was evidently due | 
to the heavy weight she carried, and to her bad trim. | 
She was so low in the water that though the depth of | 
the floats was greatly reduced, and what remained of | 
them reefed as much as possible, their power was ex- | 
pended in lifting water by the ton with every revolution. | 
Never, probably, in any previous voyage, was the want of | 
feathering floats fel 
To make matters 





worse, she was not only too deep, but 


4ft. down by the stern, although, when properly trimmed, she 


ought to be on an even keel. It was ectly true, as was 
said at the time, that this evil would be remedied after 
three or four days’ work—will have been remedied, pro- 
bably, by the time these words are in print, as the cable 
of the after tank was to be payed out first; but it made 
the success of the expedition depend to an alarming extent 
on the state of the weather during the earlier portion of 
the voyage. Trimmed as she was at the time of starting 
from Valentia, the Great Eastern could barely bave 
made steerage-way in the face of half a gale. The 
second danger which the expedition incurred was the 
delay incidental to the failure of the Caroline to 
reach her destination at the appointed time. That this 
delay was directly due to heavy weather in the Channel 
is no doubt the fact, but it was indirectly due to the em- 
ployment of the Caroline on work which required a larger 
and more powerful vessel. The Construction Company 
employed her because she had already had some experience 
in cable laying, and had the necessary gear set up on 
board. Expense was saved by entrusting her with the 
shore end, but risk was undoubtedly incurred. When it 
came on to blow off the mouth of the Irish Channel, after 
the Great Eastern had taken her in tow, it is scarcely too 
much to say that her safety, the lives of those on board, 
and the fate of the Atlantic cable for this year, depended 
on the strands of a hawser, which did ultimately part, 
though luckily not till the helpless Caroline had been dragged 
through, rather than over, the waves to within a short 
distance of Valentia Island. On Tuesday evening Captain 
Anderson signalled to the Caroline, asking her if she could 
find her way into Valentia harbour without a pilot. Mis- 
understanding the drift of the question, and supposing that 
he intended to cast her off then and there, she signalled 
back that she could not make headway in the sea then 
running. If the tow rope—already chafed—had parted at 
this time, what would have happened? ‘The Caroline 
might have run back in safety before the wind, or have 
made her way to the Bristol Channel. That is the most 
favourable reply which can be given. 

The shore end was landed very successfully over a raft of 
boats placed longitudinally between the stern of the 


Caroline and the beach. The arrangements were in | 


charge of Mr. Canning, engineer to the Construction 
Company, and Captain White, of the Coast Guard at 
Valentia. The mechanical excellence of the cable—the 
heaviest that has ever been made, for it weighs eighteen 
tons to the mile—was very plainly shown during this 
operation. Its flexibility was, considering its size, some- 
thing marvellous, and it showed no more disposition to 
kink, as it was coiled up on the beach, than if it had beena 
loose silken cord. It lies in a perfectly protected position 
in Foilhameram Bay. This little indentation is protected 
by islands and headlands in such a way that only one wind 
can possibly drive in a heavy sea, ‘The entrance is parti- 
ally open to the north-west, but waves coming from this 
direction can only rush along the cable, and cannot beat 
against it laterally. From the low-water line the cable is 
buried in a trench about two feet deep, led up through a 
fissure in the cliff to the upper level, and conducted 
through another trench to the telegraph house. The end 
is brought direct to the instruments, supported on a table 
consisting of a slate slab, borne on slate pillars reaching 
down to the foundations. 

Whatever may be said about some of the arrangements, 


no fault whatever can be found with the cable or the | 


instruments to be used with it. The electrical excellence 


of the cable has already been the subject of so much com- | 


mendation that it is not necessary to say more about it 
now. The momentary alarm excited by the telegrams 


| which reached London on Monday seems to have been the | 


result of unnecessary nervousness on board the Great 


| Eastern. Indeed, the message already received at Valentia 


was much less alarming than the rumours which, through 
some mysterious channel, found their way to town. It 
simply said “ we wish to renew the tests for insulation,” 
or words to that effect, and did not assert that defective 
insulation had been observed. Of course any articulate 
message was calculated to excite apprehension, as it had 
been arranged that certain signals should be passed 


To say five currents would be inaccurate, because, by the 
mechanical arrangement of the key, the contacts are made 
and broken with extreme — and the five currents 
are, as it were, poured into the conductor in a mass. Being 
alternately positive and negative, they leave no charge in 
the conductor, so that another signal can be sent through 
immediately afterwards, which will produce a distinct 
effect on the receiving instrument. The mechanical 
arrangements of the key are simple enough. The in- 
strument is contained in a mahogany box, about a 
foot each way. Through this there passes a spindle 
driven by a train of wheelwork, and a weight depend- 
ing from the stand, which spindle carries a cam acting 
on two spring contact pieces. These springs make 
their contacts against other springs, so that there is 
no chattering to interfere with the sharpness of the cur- 
rents. One revolution of the cam makes and breaks the 
contact five times, the impulse of electricity being alter- 
nately positive and negative. Thespindle carries, besides 
the cam, a notched disc held by a spring detent, 
which is raised for an instant when a signal is given 
by pressing the finger on either one of two ebony 
keys which protrude from the instrument. Either 
key, therefore, causes a revolution of the cam, but 
before doing this it presses down a rocking lever, one ke 
acting on one of its ends, the other on the other. It 
will readily be seen how the opposite positions of this lever 
change the direction of the current and produce right 
or left-hand deflections on the receiving instrument. Some 
experiments with the curb key were tried on board the 
Great Eastern at the Nore. With an ordinary sending in- 
trument messages were obtained through the cable at the 
rate of 2°94 words aminute. With the curb key the speed 
of transmission was 5:6 words a minute, despite the induc- 
tion embarrassment, due to the fact that the cable was 
coiled in tanks. Professor Thompson believes he will be 
| able to obtain a speed of eight words a minute when the 
| cable lies in a straight line. 
| It is unfortunate that we are to be dependant for our in- 
| formation as to what goes on during the voyage on the 
| report of a single writer employed by the Construction 
Company. That company, in refusing to allow representa- 
tives of the press to accompany the expedition, have 
| made a very serious mistake, and have opposed themselves 
to the spirit in which all great public undertakings are 
carried on in the present day. If everything goes well, 
the Construction Company will not suffer in purse for their 
mistake, though even then they will incur the charge of 
having feared to carry on their work under public inspec- 
tion. If, however, a break-down occurs, they may learn 
too late that their own shares may be seriously affected by 
the uncertainty which will hang over the details of the 
misfortune. An official account of a disaster is always 
mistrusted, and if the expedition meets with no 
disaster, an official account of it will possess little or 
no interest. As sometimes happens to more illustrious 
people, the directors of the Construction Company have, 
we suspect, been “ badly advised.” In refusing to allow 
that which would have been fair and open the directors 
have made a blunder which we hope they will ultimatel 
see, but which, for the sake of the great interests depend- 
ing on the success of the Atlantic Cable, we hope they 
will never have cause to repent. 





SCIENTIFIC WITNESSES. 


THERE is a class of cases continually occurring in our 
courts of law, and continually increasing in number, in 
which the scientific aid of members of the profession is 
found absolutely necessary for their settlement. Such are 
patent cases, compensation cases for injury done on rail- 
ways, or by machinery generally, or similar matters 
| brought forth by the present intimate relations of engi- 
| neering with the daily life concerns of us all. It is to te 
regretted that the position of the profession in the matter 
|} is not of more dignified character. The other day the 
Lord Chief Justice observed, in the course of the extremely 
| unpleasant case of Symonds v, Foxwell, that “it would be 
well if there were a distinction between advising and 
assisting in a case, and giving evidence in it, Perhaps it 
was the mixing up of the two characters of advocate, or 








through the cable indicating the length payed out, but no | adviser, and of witness, which tends to make what is 
words. The message came with beautiful distinctness, | called ‘ scientific evidence’ so much open to animadver- 
The cable was, we believe, at the time joined up by means | sion. The gentleman who is consulted is intended to be, 
of a relay with an ordinary Morse instrument, and printed and afterwards becomes, a witness in the case, and all his 
itself. Of course the current only passed through one tank | professional interest and personal bias are enlisted on the 
on board the ship. In sending through the whole length side of the party by whom he is called or employed.” Mr. 
no instrument bat the mirror galvanometer will be used. | J. Scott Russell, who happened to be employed as a scien- 
It was conjectured at Valentia that the splice might be | tific witness in the case, forcibly expressed his gratitude 
faulty. It had only been tested for two hours on Sunday, | “ that his lordship should have spoken in reprobution of 


although Mr. de Santy had, we believe, demanded four 
hours for the tests. Mr. Glass at once ordered the Hawk 
to join the Great Eastern and ascertain particulars, and 
the Caroline to get up steam and underrun the cable as far 
as the splice. The Hawk went out at once, but in 
the morning, before the Caroline was under weigh, a 
second message came from the Great Eastern with the re- 
assuring news that all was right. ‘The whole affair was 
naturally the cause of a little excitement, but blew over 
very soon. ‘The event casts no slur upon the excellence of 
the cable, and in all probability the fault of insulation was 
a very slight one, which would not have been noticed at 
all in the old cable, and was only revealed by the extra- 
ordinary searching tests that have been applied on the 
present occasion. Certainly no cable has ever been 
electrically tested with such delicate instruments as those 
in use by the Construction Company. Indeed, the 
exigencies of telegraphing across the Atlantic have, as it 
were, given birth to new telegraphic instruments which 
would never have béen designed if it had not been 
for this bold enterprise. ‘The mirror galvanometer 
was produced by the old cable. Professor ‘Thompson 


and Mr. Varley, working this time in concord, have 
now produced a sending instrument as beautiful in 
its delicacy and efficiency as the mirror galvanometer. 
a This instrument is the “curb key,” by which every 
t on board the great ship so severely, | signal transmitted through the conductor to which it is 
applied is composed of five distinct impulses of electricity. 


| men who are in the habit of selling their opinions aud 
| calling it evidence ;” while another witness expressed the 
| sorrow and shame felt by a man of high principle that 
professional men are found “ready to give their evidence 
any way.” 

All this virtuous indignation was, undoubtedly, very 
fine, but the judge and the other speakers seem to have 
quite forgotten that it is not so much the witnesses as the 
laws under which such a system is fostered, which are 
really to blame. There always have been, and there always 
will be, a number of men who, from deficient principle, are 
ever ready to take advantage of any weakness—of any gap 
—in the law. Old laws are necessarily being continuousl 
patched with new ones, in order that the rents caused by fi 
conditions of life may not be taken _—- of by those 
always prepared to turn any law to their advantage. But 
surely the very courts of law themselves ought to be the 
last to vfford instances of bad laws, and of the vulgar 
saying about the deficiency of shoes with the cobbler him- 
self. But in this, ae in so many other things, our anti- 
quated forms have not been accommodated to the great 
changes caused in society by the practical developments of 
the physical sciences. In fact, the many difficulties as to 
scientitic witnesses form only one phase of the whole 
matter. There has been more than one important legal 
case so complicated by mechanical technicalities, that both 
judge and jury have found themselves unable, after much 





time lost, to tackle with it, and to give any decision at all, 
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Such instances of an absolute deadlock of justice, causing 
immense injury to both plaintiff and defendant, are a di 
to the system of jurisprudence under which things 
ike these can take place. Other difficulties are caused by 
the almost necessary uncertainty attending such cases, 
causing a ruinous hap-hazard, transcending even the 
ordinary a uncertainty of the law. With all this it 
is impossible to wonder that such cases are so often dragged 
from court to court till this game of legal doubles and 
quits only finds its termination in the House of Lords itself. 

The obstacles to arriving at the truth in a case dependin 
upon —— or other scientific points are, indeed, 
great. Under the present system, the value of an expert's 
evidence is lessened as much as it possibly can be from the 
illogical way in which our system of jurisprudence allows 
such evidence to be given and received. One would think 
that every temptation to advocacy would be taken from the 
witness, and that the skilled engineer, giving information 
upon which the court has to act, should be as far removed 
as possible from the position of advocate. Just the reverse 
of this course is acted upon. Engineer after engineer is 
callea, by both parties in the suit, and the jury has to hear 
a mass of irrelevant repetitions, but little of which is, how- 
ever, really sor by those it is intended to instruct. 
Almost as incapable are the jury of deciding upon the com- 
parative value of the testimony thus brought before them ; 
they can only estimate it by means of the merest hear- 
say. Last of all, a judge sums up who, perhaps, fancies 
that he has some knowledge of engineering, and then, 
indced, the confusion is complete. Voltaire’s famous de- 
finition of metaphysics very neatly explains this situation, 
when one who does not understand what he is saying 
speaks to others who understand him as little. The posi- 
tion cf an engineering expert in a difficult patent, or 
similar, case, is very much in principle the same as that of 
a medical man in a difficult poisoning case. Very appli- 
cable to both are the observations we once read in a well- 
known serial. In engineering cases also, resemblances 
are only superficial, while the differences are profound and 
important when viewed with the calm eye of a disinterested 
and dispassionate observer. But if you must insist on 
medical men tuking a part, if judge and jury and counsel 
all agree in expecting them to testify for or against the 
prisoner, how can it be wondered at if, upon any celebrated 
trial which attracts a great deal of attention from the 
public, there are nearly always serious conflicts of opinion 
among the witnesses. You drag an eminent physician or 
surgeon away from ais private practice by the temptation 
of a heavy fee; you play upon his feelings; you coach him 
up in the line of attack or defence, which he is expected to 
follow; you pique him with the notion that the eyes of all 
the world will be watching to see which gets the better of 
it—he, or his rival who is to testify on the other side; and, 
finally, you skilfully appeal to him through some scientific 
crotchet which he is known honestly to entertain. And, 
after that, you wonder that there are conflicts of medical 
evidence ! 

The extraordinary multiplication in the number of ex- 
perts generally called upon in these trials is one of their 
peculiar features. It is like that game of cards in which 
the adversaries try to overmatch each other by alternately 
throwing down the highest card. Conscious that they are 
appealing to men necessarily incapable of weighing facts 
they cannot understand, each party seeks to overpower the 
other by the mere mass of the witnesses they bring for- 
ward. That such a system is found necessary is of itself 
a confession of the inherent weakness as to the mode in 
which such cases are at present tried. Why should any- 
thing beyond a plain statement of facts be required, unless 
prestige and numbers are intended to influence the verdict 
of the jury. And in questions of engineering it is impos- 
ble to plead that there exists the same amount of empiri- 
cism as in medical science. 

There seems to be but one way out of the continual 
scandals and acts of injustice which are the natural results 
of the present state of things. Why not at once have a 
jury composed, not of men who must be necessarily, and 
in most cases, in a painful maze as to the points at issue, 
but of the experts themselves? The jury-box would then 
be brought up to its’ proper and normal ‘level; as the men 
in it are dealing with facts and things which are as familiar 
to them, and which have as much formed a part of their lives 
as are the questions of matter of fact in a petty larceny case 
when tried by the ordinary dozen of small shop-keepers. 
We do not know what difficulties stand in the way of placing 
a jury of experts, except, of course, the fact that the plan 
could not be carried out without some modification of the 
existing law. It has also been proposed that the scientific 
evidence given by the experts should be first presented— 
not to a jury, who are incapable of comprehending it in its 
first confused shape—but to a scientific commission. The 
function of such a commission would be to assist the judge 
by sifting this scientific evidence, and by subsequently 
presenting a report upon it to the court. ‘This report 
would be read in evidence on the trial of the case, and 
copies be afterwards furnished to the jury. ‘the members 
of such a commission would have to be at least three in 
number, and they could be chosen by the judge himself 
from the body of the profession, and amongst those of its 
members more specially qualified to take the case in hand. 

Whatever shape the reform of the existing law may take, 
it is at least certain that some change is urgently wanted. 
It is scarcely toomuch to say that the present state of 
things is a mockery of justice. Let the powerful mind of 
Lord Westbury take this matter of technical legislation in 
hand, and the grand nephews of a future age may overlook 
the nepotism he exercised in our own time. 


THE BOARD OF TRADE INSPECTION OF RAILWAYS, 


In the course of no previous session was the question of 
safe railway travelling so much the subject of discussion as 
with the lust Parliament. The unfortunate President of 


the Board of Trade was subjected to a running fire of 
almost weekly Parliamentary interpellations,beginning with 
the third day after the opening, and only ending with the 
day previous to the close, of the session, In the course of 
all these debates one thing was very evident. This was 





the almost strange ignorance of honourable members as to 
the exact powers given by Parliament for interfering with 
railway companies in the interest of the public. It is not 
to be expected that the general public, nor even that 
the engineering public, are better informed, so that a 
short account of the present conditions of railway control 
may not be without use. A mere reference to the Parlia- 
mentary Acts could scarcely define the exact position of the 
Government in reference to railways, as matters like these 
are so often moditied in their actual working details by the 
working requirements of practice. We are, however, 
fortunately able to refer to the evidence of the President of 
the Board of Trade himself, given as recently as the 
20th of last month before the select committee on the 
Waterworks Bill. 

The Board of ‘Trade control of railways is exercised by 
means of a permanent staff of inspectors consisting of three 
officers of the Royal Engineers. Their salaries are £700 
a year, rising by £50 a year up to £1,000. The most im- 
portant measure within the power of the Board of Trade 
is the inspection which is carried out by the Government 
engineers previous to the opening of a line. Notice is 
given tothe Board of Trade by the railway authorities that 
the works are sufficiently completed for railway traffic. 
Tbe Board then send down an inspector to examine the 
state of the works, of the permanent way, of the signalling 
system, and the other details of the line. 1f the Govern- 
went inspector report that the ‘ine cannot be safely 
opened to the public, either from defects in the fixed plant 
or rolling stock, or from any insufficiency in the number of 
servants, the Board of Trade have the power to postpone 
for a month the opening of the line. The report of the in- 
spector is sent to the railway company, in order that they 
may see “the grounds upon which the inspector has re- 
ported that there would be danger to the public if the line 
were opened.” In these reports the officials do not confine 
themselves to merely giving an opinion. They are also 
bound to state their reasons for any measure they advise. If 
the railway company do not act upon the recommendations 
of the Government, the opening of the line is again post- 
poned, and the Board of ‘Trade can, in fact, postpone it 
from time to time until their requirements are satisfied. 
At the same time the Government are not bound to delay 
the opening of the line unless they consider that the danger 
is quite sufficient to justify them in doing so. 

This, of course, only bears upon lines which have not yet 
been opened to the public. As regards railways in opera- 
tion, the Board of Trade have the power, at any time, to 
send an inspector to examine the state of the material in 
order to report to the board for their information for the 
sake of the public safety. If the board should receive 
information from any source that any railway is in an 
unsafe state, an inspector is sent to examine into and 
report upon the matter. Should any complaint prove well 
founded, the Bard of Trade then communicate with the 
railway company, putting “it to them whether it would 
not be desirable that such improvements or changes should 
be made as would render the works safe.” 

As regards the practical working of these measures, the 
President of the Board of Trade said that Government in- 
spection is never held to diminish the responsibility of the 
railway companies, and that no Government inspection 
before opening a line has ever been pleaded as diminishing 
the pecuniary responsibility for any accident. The objec- 
tions made by the Government officers have generally been 
met by the railway companies, and the Board of Trade has 
never had occasion to postpone the opening of a line for 
any very long time. In some doubtful cases, where there 
was a difference of opinion between the Government and 
the railway engineers, and in which, nevertheless, the 
amount of danger was not considered sufficient to justify 
postponing the opening of the line, the Government has 
given way, the company opening the line “upon its own 
responsibility if the changes suggested are not made.” In 
the case of any great danger with which the public might 
be threatened, the Board of Trade would consider itself 
justified in refusing their sanction to opening the line. In 
most cases, however, as Mr. Milner Gibson observed, 
the question is one of degree. For instance, before 
the Metropolitan Railway was opened, the Govern- 
ment inspector pointed out that there was a danger to 
the public from the fact that there was so little room 
in the tunnels that a passenger incautiously putting 
his head out of the window might be killed. It was urged 
by the Government inspector “ that the line ought not to 
be allowed to be opened” until the company had at least 
provided themselves with narrower carriages. The danger 
was, however, by fitting bars across the carriage 
windows, and so slightly made as to be easily wrenched off 
= case the carriage got overturned on the side of the open 

oor, 

The Board of Trade also furnish the House of Commons, 
or its committee, with information touching the new rail- 
way bills of the session. They make out a general report 
on the bills of the session, and a special report upon each 
bill. The board are furnished with plans by the promoters 
of the intended lines, and it is the duty of the board 
to direct the committee to which the bill is referred 
to any point calling for attention on public grounds. For 
instance, this is done with anything in the bill which 
appears to be contrary to general legislation, or to the 
poticy of Parliament respecting railways. The Board of 
‘Trade, in fact, take the position of guardians of the public. 

As was natural in the face of the numerous railway 
accidents which have occurred this year, numerous speakers 
in the House wondered at the apparent inaction of the 
Board of Trade in the matters at issue. In vain did 
Mr, Milner Gibson explain that Government could only 
interfere on sufterance, so to speak, with the actual working 
of arailway. Itis, however, actually the case that a Govern- 
ment inspector has no legal right to investigate the cir- 
cumstances of a railway accident, whether fatal or not. 
Prudence, however, if no better feeling, generaily lads to 
every facility being afforded for the investigation. The 
further steps are that the Government officer, in case of any 
fatal result, appears as a witness at the inquest, and gene- 
rally aids the investigations of the coroner and jury by 





means of a report. Should any action be subsequently 
brought against the railway company by the wounded or 
the survivors of those killed, the inspector is served with a 


subpoena, and appears as a witness in the trial. As isonly 
natural, he is generally called by those secking to prove 
damages against the company. 

‘The next mode of action of the Government inspectors in 
the interest of safe railway travelling consists in the publi- 
cation of their reports. ‘The inquiries of the Government 
officers are conducted in private, and their results are only 
made public by appearing in the bluebooks “ printed by 
command ” to be laid beiore Parliament. They are often 
very valuable, especially of late years, when the Royal 
Engineers appointed have been less often removed to other 
positions than formerly, and have thus been better able to 
get acquainted with their work. _ Their reports, however, 
appear at irregular intervals of time, and generally only 
long after the popular interest in the incidents which have 
called them forth has ceased. 

After the loud popular outcry, so often heard of late, 
about railway mavagement, it is scarcely possible that 
another session will pass without any attempt being made at 
some reform. Mr. Milner Gibson, indeed, replied more than 
once to proposals for fresh legislation that the whole matter 
of railways was being considered by a special Royal Com- 
mission. But the question of safety is only one of many 
others, and is, indeed, only incidentally mentioned in the 
decree for the formation of the Commission. ‘lhe question 
of railway control in the interests of public safety is a com- 
plicated one, and can scarcely be dealt with at the fag-end 
of an article. It appears that the French system of costly 
and minute supervision is a failure, and it would certainly 
never be suited to this country. In our own the system of 
costly compensations for injuries is also a failure. Safe 
travelling is always more or less a question of more or less 
expense, and the drain on the financial resources of an 
company caused by the damages for any accident, of itself 
renders that company less able to keep its men aud matériel 
in that thorough state of efficiency which is the sole 
guarantee against disaster. It is certain that, as matters 
stand at present, no one is really responsible for an acci- 
dent, except, perhaps, the more immediate and suvordinate 
agents, who are oftener unlucky than really blameable. 

It is noticeable that only the most helpless parties suffer 
in an accident. ‘The travellers are helpless, and the share- 
holders, who have to pay the compensations, are also help- 
less ; so is the poor engine-driver, or p!ate-layer, who is 
generally but a tool in the hands of superior officials. In 
the same way the Board of Trade rejects all responsibilit, 
and, no doubt, very properly. One reform which could 
certainly be easily carried out would consist in the organi- 
sation of a better-informed public interference. As‘ has 
been remarked in an article on “ Kailway Control,” in 
the “ Quarterly Review,” “it is, of course, a great object 
with railway companies not to have a bad name with the 
press; and any exposure, through this medium, of mis- 
management or want of precaution does them much harm. 
When a railway accident occurs the reporters for the press 
are obliged to trust principally to the officers of the railway 
companies for their information as to the causes of it, and 
there is not much time afforded to them for deliberate 
inquiry, even if they had the means of making it.” ‘The 
reports are thus necessarily partial and superficial, and with 
a tendency to be favourable to the companies. Even 
coroners’ juries have not to really investizate the causes of 
the accident, but simply the causes of death. When death 
is not caused no public inquiry takes place at all. Sometimes, 
even when a full investigation is made, the company 
interested manages to burke the evidence. A remedy for 
this state of things would evidently consist in publishing 
the reports of the Government officers as soon as drawn up. 
The public would thus be provided with information on 
mechanical and other defects, and public discussion would 
be induced apon them as they are brought to light. 


THE INDIA ENGINEER SERVICE. 


THERE is probably no dependency of England more 
calculated than India to develope in her engineers the 
genius of originality and self-reliance. In a country the 
climate of which presents, in a single year, so many and 
such excessive changes—possessing a people the mass 
of which, by their obstinate adherence to caste and tradi- 
tion, and by their wretched indolence and apathy, exercise 
at least a negative kind of obstructiveness to all advance- 
ment,—the engineer has need of all his energy and tact, 
backed by strength of character and originality, to grapple 
successfully with the manifold difficulties that present 
themselves. ‘Iill so late a date as fifteen years ago, the 
entire engineer charge of the country was vested in the 
officers of the corps of Sappers and Miners, with whom 
were associated occasionally such volunteers from the 
Artillery and Infantry as displayed an aptitude for the 
direction of works. ‘To the talent, then, of these military 
officers, and to them alone, must be attached full and entire 
credit for all but the more recent engineering works that 
have so far tended to develope the intercommunication and 
resources of our Eastern Empire. It is strange that with 
many matured andertakings, almost gigantic in their pro- 
portions, some of them indeed unrivalled by any works of the 
same kindin the world, and nearly all designed and executed 
by military men, the local press in India not unfrequently 
indulge their readers with sweeping denunciations of 
military engineers in general, and howl for the reorgani- 
sation of the Public Works Department, and an accession 
of civil engineers to the service. In spite, however, of 
these fancied expressions of public opinion, it is not too much 
to affirm that there is not a single civil engineer in India, 
calling himself a gentleman, either in Government service 
or out of it, that would not decline to join in any ery of 
disparagement against military engineers, or that would not 
frankly acknowledge the talent that has done so much to 
command admiration and to benefit the country. 

The military members of the Public Works Department 
may be, and generally are, more higily favoured by 
Government than their civilian colleagues, possibly owing, 
in many instances, to their longer standiag in the service, 
and not unfrequently to their relationship or connection 
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with a Government servant of long standing and influence ; 
for it must be confessed that interest has not lost its power, 
in spite of the competitive system. This is no reason, 
however, why the ability of military engineers should be 
questioned in general terms by those so entirely unqualified 
to judge of their capacity or inability as the conductors of 
unprofessional newspapers would in the majority of cases 
be. In their civil capacity, as they have ever done in their 
military trials, the officers of the old East India Company 
have distiuguished themselves most sigually as a body, and 
have left behind them lasting memorials of engineering 
talent. If this be an acknowledged fact, there is no longer 
much doubt as to the kind of education most likely to 
qualify a young civil engineer for distinction in his career 
in India. ‘The ordinary pupilage in an engineer's office in 
London is very well, so far as it goes. A young man gains 
a smattering of some particular branch of his profession— 

robably railway engineering—and is pretty thoroughly 
initiated into all the ingenious little devices for working 
bills through committee, and obstructing the passage of 
other bills. At the end the pupil, whether qualified or 
not, is helped into some appointment as the last instalment 
of value to be received for his pupilage fee. It is but too 
frequently a matter of secondary consideration whether or 
not the guondam pupil is qualified for his new charge; his 
fee entities him to some appointment, and perhaps he is as 
well qualified as any other pupil for the opening, whatever 
it may be. 

It should, we think, be a point of honour with any man 
in whose hand rests the nomination, or even recommenda- 
tion, of candidates to situations demanding sound experience 
and education, to exercise his best judgment in the matter, 
and before lending himself to the appointment of any candi- 
date, to assure himself of his fitness to discharge the trust to 
be reposed in him. This responsibility not unfrequently 
devolves upon men of standing in the engineering profes- 
sion, in their relation to Government and railway com- 
panies; and though we trust that, in the majority of 
cases, the right man is put into the right place, we cannot 
help fearing that men entirely unqualitied are occasionally 
placed in positions which, from simple lack of professional 
experience, they are unsuited to fill efficiently. 

The engineer’s pupil is not the kind of man for Govern- 
ment service in India. A more general education than 
that to be picked up in a drawing office is demanded. 
Assistants in India are not assorted for duty according to 
the special knowledge of each individual, but are seut here 
and there, as chance or necessity may direct. What can 
an engineer pupil, fresh from an office where railway 
practice is the specialty, know of irrigation or the 
laws that regulate the flow of water through pipes 
and channels? What knowledge has he to bring to 
bear on questions relating to reclamation of land, electric 
telegraphs, and a hundred other branches of engineering ? 
He, in truth, finds himself, to his cost, at a decided dis- 
advantage, and soon discovers that his railway practice 
does not stand him in much stead. 

Our engineering schools do more than perhaps any other 
medium of instruction to qualify their pupils so far as 
pupils can be rendered eligible to embark in such a divers 
practice as India effords. They are taught the theory of 
engineering in every branch, and its collateral sciences 
most thoroughly ; drawing, surveying, and levelling, are 
also imparted practically ; and finally, the knowledge ef 
every pupil is put to the test of a strict examination, which 
he must pass before he can receive his diploma. 

The instruction conveyed in most engineering schools, 
though not so thoroughly practical as could be wished, 
seems to be, as far at least as a preliminary education, 
everything that could be desired. Such a course makes a 
young engineer, to a certain extent at least, conversant 
with almost every branch, or subject, that can come within 
his range in India; and knowing the theory of what he 
has to do, he is in a much better position to grapple with 
his difficulties than another man whose professional edu- 
cation, however perfect it may be, has been narrowed to a 
particular line of practice. It is just this general kind of 
education that has enabled military engineers to gain for 
themselves, in so many cases, the deserved reputation of 
being accomplished civil engineers, 

_The admission of civil engineers into Government ser- 
vice being a comparative innovation, they are occasionally 
made to feel that, although nominally on a par and on the 
same gradation list with military engineers, they do not 
participate with them equally in the good things that are 
going. Much of this is mere fancy, but that the civilians 
of the Public Works Department have some cause of 
complaint, there is little doubt. With regard to the 
executive appointments, it is stated that all those of the 
higher class are held, as a rule, by military engineers. Of 
this there is no doubt, and yet it is not easy to see where 
the remedy lies. Most of the best paid engineering charges 
are at military stations; the executive engineer’s head- 
quarters and office are in the station, and his charge con- 
sists not only of all the engineering works in the surrounding 
district, perhaps an area of 20,000 or 30,000 square miles, 
but of all the military works in the station, comprising, 
probably, fortifications, barracks, arsenal works, &c. Now 
it is clear that if the civil and military works in such a 
station are not more in the aggregate than one officer 
can manage efficiently, that officer should be a military 
man. It would indeed be unreasonable for a civilian to 
expect or desire a charge that his military colleague could 
fill more efficiently. If, then, military engineers are to 
a the monopoly of some of the first-class appointments, 

e civil engineers ought certainly to have a prior claim to 
such appointments es they are eligible for. ‘There are, for 
iustance, consulting engineers for railways, and deputy con- 
sulting engineers, the appointment of which are, as a rule, 
held by military men. ‘These are situations for which the 
civil section might reasonably be expected to furnish the 
most eligible officers, and yet civilians seem to be almost, 
if not entirely, excluded from them, 

On reviewing the scale of the salaries drawn by the 
engineering establishment, it will at once be apparent that 
= pay of military men, in every grade, exceeds that of 
the civilians belonging to the same grade; and this isa 





hardship of which the uncovenanted men have most just 
cause of complaint, for it seems to be unsupported by any 
semblance of justice. The civil section have exactly the 
same work to do. and the same responsibility resting with 
them, as their military brethren. ‘They have also the same 
position in the social scale to maintain, and, in one word, 
are in all respects as worthy of consideration as their mili- 
tary colleagues inthe department. Why, then, or where- 
fore, Government should draw a distinction, and mark it by 
such tangible proof as disparity in the amount of remune- 
ration, we cannot understand. Doubtless they do so for 
some most potent reasons; but it seems only just that the 
civil engineers should at least have this reason, whatever 
it may be, in answer to their reiterated complaints against 
the injustice. 

The mixed organisation of the Public Works Department 
possesses at least one advantage—that it creates a healthy 
spirit of emulation in professional matters between the 
civil and military components. Both sides feel that they 
have a prestige to maintain, and each labours honourably 
for the credit of its own branch of the service, 

Judging from the course heretofore adopted by Govern- 
ment for recruiting the ranks of the Public Works Depart- 
ment in India—that of competitive examination—it is 
evident that the man of good preliminary education is what 
Government desires, rather than engineer pupils, in the 
accepted sense of the word. ‘The truth is, that Govern- 
ment wish to educate their engineers in their own service, 
and after their own fashion; and the object of the com- 
petitive examination is to secure to Government, in their 
engineers, such a substantial groundwork of the theory 
and principles of science as will fit them for acquiring in 
practice a thorough knowledge of their profession. 

The competitive system, with the restrictions of age and 
the meagre salary, of course entirely preclude the possibi- 
lity of Government getting educated engineers into their 
service ; and perhaps they are right not to offer induce- 
ments to such men. In the present day the India service 
is but a doubtful field for enterprise, and if success in any 
branch of it is to be achieved, it will, in far the greater 
number of examples, be by those who enter the service at 
an early age, and whose habits of life are but to a slight 
extent formed. 








SOCIETY OF CIVIL ENGINEERS OF FRANCE, 
President, M. Satverar. 


M. Leuairre brought forward a notice of a system of suspended 
roctiug proposed by MM. Lebaitre and de Moncésir, 

Owing to the use of iron and cast metal roofing has lately made 
great progress. It has, nevertheless, been impossible, within a 
reasonable outlay, to exceed a span of 30 to 35 metres, or, ex- 
ceptionally, and with considerable sacrifice, of 40 metres to 45 
metres. It is very evident that it would be a great improvement 
to be able to cover large spaces, as market-places, railway stations, 
hippodromes, &c., without the u:e of intermediate supports, which 
represent a host of inconveniences it would be useless tu recall here, 
MM. Lebaiire and de Mondésir have sought the solution of the 
difficulty in the use of suspending cables, the application of which 
has been hitherto limited to suspensiou bridges. 

The principal difficulties which attend the use of cables in 
suspensiou bridges completely disappear from their use for roofing. 
The strain they have ww sustain being no longer variable, there is 
no fear of those oscillating movements which are so dangerous, and 
which considerably increase the cost of maintenance of the flooring. 
The roofing cables can always be made fast to open work inside the 
bearing walls. 

The adva.tages of this new application are apparent. One of the 
foremost is the economy induced, & consequence of the light weight. 
It is not the object of the authors of the system to make it a matter 
of speculation, but on the contrary, they uesire tv popularise it by 
teuching it to all competent men, aud submitting it to the apprecia- 
tion of learned societies. 

It may be adapted to the construction of large circuses, either 
with or without ceutre columns; of naves lighted from the top, 
either through glazing on the coping or throngh vertical lights ; 
of a series of lougitudiual and trausverse galleries, supported by 
pillars alternately arranged, at distances of from 30 metres to 
75 metres. 

A short description was furnished of proposed plans for a circus 
of 200 metres interior diameter, aod for one of 100 metres interior 
diameter, with a pillar ia the centre; also for a circus 100 metres 
interior diameter, and a market-place 50 metres interior diameter, 
with grauvaries or shops, without internal support. 

In the two first structures the suspending chains, secured to a 
sheet-iron hood on the top of the centre column, passing over friction 
rollers placed on the bearing walls of a circular gallery of masonry, 
28 metres wide, which ruos round the space to be covered in, and 
are fastened in a gallery easy of access, so that they muy be ex- 
amined. These suspevsion chains, with the kelp of iron supports 
bound together, bear up the principal rafters, which are of iron, 
and these support the purlins, baiteuings, and a covering either of 
sheet-iron or zinc. The roof is arranyed in terraces, and the lights 
are introduced in the upright spaces intervening between every two 
successive terraces, 

MM. Lehaiire and de Mondésir compute approximately that such a 
structure—from the ground level (not iuclusive of foundations), con- 
stracted of iron wire which will bear a strain of one-tenth its ulti- 
mate resistance, the column being su!.jected to a maximum weight of 
seven kilogrammes per square centimetre at its base and of four 
kilogrammes at its summit, of zinc Nv. 14, the masonry of free 
stoue—might be erected at less than half the cost of ordinary 
market and assembly-places. 

A circus 100 metres in diameter, built as substantially, with a 
central column of cast iron instead of masonry, would cost 96f. the 
equare meter, at the outside. 

One of the same dimensions without a central pillar, lighted by a 
central lantern borne by the roof attached to the suspension chains, 
would cost 90f. per square metre. A market-place 50 metres in 
diameter, on the same system would cost 70f. the square metre. 

In these erections, in which the roof is suspended, the weight of 
the bearing-walls of the outside gallery is utliised in resisting the 
teusion of the chains. 

There then followsan account of the adaptation of the system to 
rectangular buildings. For a rectanguiar room, 75 metres in width, 
with lateral buildings, the bearing-walis of which serve as grap- 
plings for the chains, the chains are supported by pillars erected on 
the bearing-wails. With the help of suspension rods they bear the 
transverse rafters. That the pillars may not be raised too high, 
that portion of the rafter wiich is nearest them is borne by rods 
submitted to a traction strain, aud towards the middle they are 
supported by upright rods which are compressed or tightened. 

The distance of the cables is regulated by the length of the 
purlins, fixed, in the plan, at 12 metres. Adhering to these con- 
ditions, the square metre covered in, including annexed buildings 
(above the ground level) comes to 75f.; the lights are introduced 
in the copings of the roof. By increasing the height of tho pillars 


over which the chains pass, vertieal lights might be contrived, but 
the cost would then be 85f. the square metre, 
A rectangular room 150 metres in width, lighted from the coping, 





would be constructed at 85f.; lighted with vertical windows at 95f, 
the square metre. For spans of 250 metres, the cost would be only 
two-tbirds of the ordinary cost of spans of only 30 or 40 metres, 
constructed on the old system, not surpassing 16vf. 

Lastly, the authors of this memoire exhibit a pro arrange- 
mevt for buildings with longitudinal galleries 40 metres, and 
trausverse galleries 30 metres in width, and for buildiags with 
longitudinal galleries 75 metres, and transverse galluries 40 metres 
in width, specially suitable for exhibition buildings, markets, or 
large shops. These galleries are arranged with an alternate system 
of supports, and form a series of apartments arranged in squares 
like a chess- The span of the purlins would be too great, 
were the chains suspended only one way, they are, therefore, ) se 
across each other longitudinally and diagonally. They are con- 
nected at the top of each pillar, and being diametrically opposite to 
ove another, the horizontal strain is neutralised, and the vertical 
component only remains, in a direct downward pressure on the 

illar. 
All the chains are, as in the preceding instance, grappled to the 
bearing-walls of the side buildings. The main rafters, fixed in the 
same plane as the chains, are borane by sus; ension rods or props, and 
receive the purlins and glazing. 

The rain overflow is conducted through the inside of the pillars. 

This design, as light as it is graceful, forms a kind of series of 
vaults of ribs, the rafters of which, placed in the plane of the 
diagonal chains, form the intersections. The cost of the first con- 
struction, 45 metres, is valued at 55f., that of the second, 75 metres, 
at 70f. 

All the estimates would, of course, be lowered if, instead of zine, 
freestone, and cast metal, there were employed bitumenised paste- 
board, and deal for the timber work. The expense of the two last 
proposed erections, applicable to exhibition buildings, would be 35f. 
(galleries of 40 metres), 45f (galleries of 75 metres). 

M. Lohuitre stated that these figures result from a consideration of 
the schedule of prices of the city of Paris. 

The President, thanking M. Lebat re for his interesting commu- 
nication, observed that his subject had an immediate importance in 
convexion with the Exhibition tv ba opened in Paris in 1867. He 
then called upon M. Fiachat to read, on the topic just presented, @ 
paper entitled * Considerations on the Projects of Applying Me 
Suspension to Roofs of Large Span.” 

M. Fracuat observed that a special interest attached to the project 
just brought before them, as the coming universal exhibition was 
about to revive the question of great spans, to cover securely and 
econowically extensive spaces, but the project was permanently of 
interest in its bearing upon railway stations aud sheds, amphbi- 
theatres, hippodromes, industrial work-yards, and the like, where it 
was desirable to avuid the encumbrance of multiplied supports, and 
to obtain a height sufficient for plenty of air without draughts, and 
an equable and v.ell-directed light. ‘I'be disadvantages of the usual 
systems were :— 

1. The points of support, to which nearly all the interior manage- 
ment had to be subordinated, and which interfered with the access 
to, and the motion upon, part of the covered surface. 

2. The arrangement of drainage, subordinated to the props, to the 
water pipes, aud roof drippings, which is often a restrictiou unfavour- 
able to the good use of the subsoil. 

8. The difficulty of directing the light to most advantage. 

4. The difficulty of access to all points. 

5. The inconvenience of draughts, resulting from low elevation, 

In the proposed system, on the contrary, the props were rare ; and 
it would thus be easy, if it were applied in the next exhibition 
building, to establish iron ways, on which, by meaus of cranes and 
mounting wagons, the heaviest pieces might be mancuvred, havi 
been brougut direct per railway, without being taken to pieces, 
consequently with great saving of time and expense. 

Of all the varied di-positious of metal the most advantageous ig 
that where there is only a tensile load. To this arrangement 
two difficulties oppose themselves, the graver of which is the 
oscillating and undulating movement proper to bodies suspended 
in space. This obstacle has, however, been overcome, as in the 
case of the Niagara railway bridge ; and MM. Lebuitre and de 
Mondésir have very cleverly satistied the condition of rigidity of 
the whole by an arrangement constituting a series of vertical and 
horizontal parallelograms, the close homogeneity of which resists all 
tendency to distortiun. 

The light can be distributed according to need. The side slope of 
the roof can be such that the snow will slip down on reaching & 
certain thickness, 

The suspending ironwork is subjected to a maximum strain of 
eight kilogrammes ; the cast iron to a strain of two kilogrammes, @ 
completely satisfactory co-efficient of safety. 

Downward pressures are the less to be feared, as the pieces of the 
system are in joint harmony with each other, aud thus present firmer 
resistance to all deformation. 

Again, the downwerd pressure in the French climate seldom 
excveds 2U or 25 kilogrammes per metre carré, aud any well-made 
roof can withstand a pressure four times greater. 

The second difficulty attendant on suspended metal-work is the 
necessity of finding fastening-points in the adjacent buildings; but 
in cases where side buildings are a requisite adjunct, this diffloulty 
disappears. 

M. F.achat concluded by hoping that this project might soon find 
development in the hands of the engineer, destined as it is to extend 
the art of construction, and to eniarge the ficld for the application 
of iron in buildings called for by new wants, and the construction 
of which could not be accomplished but for the use of metal. It is 
with such ends in view that the authors of the plan have worked. 

The discussion of the system was postpoued by the president to a 
future session, when the publication of the notes should have helped 
its consideration by the members, 

M. Ju.izn, who was invited to continue the eubjects of cast iron 
and steel, presented two specimens of rod iron, 18 millimetres in 
diameter, oue of burnt iron, the other of burut iron re-heated in a 
closed vessel. The first is as brittle as glass, and unfit for all 
metallic uses. Analysed by M. Boussingault, the presence of 
oue ten-thousandih of azote in weight was detected, corresponding 
to two-thirds of the whole volame, It would be interesting to dis- 
cover the oxygen in it, The other piece is fibrous iron of the tirst 
quality, aud demonstrates all the impurtance of re-heating in closed 
vessels, for steel as much as for iron. 

M. Jullien then continued reading his paper :— 

When a body changes its temperature, whether suddenly or 
gradually, the effect is merely a change of volume or alteration in 
physical condition. Why should the fact be otherwise when the 
bodies are cooled again which have undergone the temperi 
operation? All these bodies are solid after tempering—the 
condition has a property by neither the liquid nor the 
gaseous. It is susceptible of two stractures—the crystalline and 
the amorphous, generally obtained by submitting a liquid body to a 
quick or a slow cooling process ively. If, then, of two bodies 
which together form « liquid solution, the one crystallises by quick 
cooling, the other by slow, it is evident that accordiug to the 
rapidity with which the compound is solidified it will preseut, when 
cuid, the properties of one or other of the components crystallised, 
Aud, moreover, if the cooling is not sudden enough to crystallise 
one and too sudden to crystallise the otuer, the sulid compound 
must participate in the properties of its two amorphous compouents, 
According to the rapidity, then, with which it has been svliditied, a 
liquid sviution may generate three solid compounds, physically 
diverse. The whole theory of tempering is coutaiued in these few 
words. It was then demonstrated by M. Jullien that metals, 
sulphur, phosphorus, and silicium are types of bodies which, taken 
liquid, cry stallise while solidifying uuder the avtion of a sluw cvol- 
ing, and pass into an amorphous state when solidified by a quick 
cooling ; which, taken cold and crystallised, assuwe an amorphous 
form under the activa of a suffisiently prolouged re-heatiag. Carbon 
and neutral silicates are types of the bodies which, taken liquid, 
crystallise during solidification by means of a sudden chill, and pass 
into an amorphous condition when slowly solidified; which, taken 
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cold and crystallised, become amorphous under the action of a 
sufficiently prolonged reheating. : 

Hence, this conclusion. Carbon and neuter silicates crystallise 
from the surface to the centre. 

Metals—sulphur, phosphorus, and silicium—crystallise from the 
centre to the surface, 

Crystallised carbon is the diamond, amorphous carbon is graphite. 
The diamond is converted by re-heating into graphite. 

Graphite, called crystallised, as found in nature, can bo nothing 
else than re-heated diamond. But it is objected, this graphite is 
crystallised in hexahedrons, while the diamond is crystallised in 
octahedrons. Let specimens of graphite crystallised in hexahe- 
drons be examined, and it be acknowleged that it is just graphite 
moulded in contact with hexahedral limestone, as in grey iron; 
graphite, crystallised in cubes, has been moulded in contact with the 
crystals of iron. This fact must be believed as soon as it is heard. 
There must be either crystallisation or amorphism, the two cannot 
exist simultaneously. 

‘empering Bronze.—As copper crystallises with difficulty under 
the iniluence of a prolonged re-heating, tin, on the contrary, crystal- 
lises easily under a slow cooling. M. Jullien implies that as the tin 
is liquid in red-hot bronze, if a sheet of bronze be taken and made 
red-hot and then slowly cooled, the tin crystallises during solidifica- 
tion and communicates to the compound its crystalline character. If 
the bronze is suddenly cooled, the tin becomes amorphous, and con- 
tributes, with the copper, to give to the texture that fibrous character 
which in this case it assumes. 

It results from this explanation that bell-metal owes its crystalline 
structure and its sonorous qualities to the crystallisation of the tin. 
This metal, re-heated and plunged into cold water, would lose some 
of both these properties. 

Tempering of Cast lron and Steel.—To demonstrate that iron and 
carbon do not combine between themselves, M. Jullien quotes the 
following facts :— 

1. When sieel is treated with water charged with iodine or 
bromine it dissolves, and if reaction is complete there remains a 
residue, not of carburet of iron, but of pure carbon. 

2. When iron and carbon are heated together, the metal, whether 
solid or liquid, absorbs carbon, but never in the most prolonged re- 
action, does it absorb enough to form with the metalloid an integral 
and definite combination. 

8. When liquid cast iron solidifies slowly, it deposits, not in the 
state of carburet of iron, but of graphite, the whole of the proportion 
of the component that the iron cannot dissolve when it is solid. 

Starting from this principle, that iron does not combine with 
carbon, but dissolves it, M. 5 ullien proceeds to explain the effects of 
tempering on cast iron and steels, 

Since at a light red heat, at least, the carbon, though solid, 
penetrates into the solid metal in contact with it, and as this 
cannot take place unless the metalloid is endowed with atomic 
mobility, ie. is either liquid or gaseous, it must be concluded 
that at a light red heat the carbon liquifies in contact with 
the metal, and is dissolved in it. Steel at this cherry-red heat 
may then be defined as a solution of liquid carbon in solid iron. If 
the metal is amorphous—as liquid carbon itself passes into an amor- 
— state under the influence of slow cooling—the fibrous steel 

nown in commerce might be defined as a solution of amorphous 
carbon in amorphous iron. If, when it has attained red heat, steel is 
plunged into cold water, the carbon crystallises in solidifying under 
the sudden chill, and there results tempered steel, or a solution of 
crystallised carbon in amorphous iron. Ina bar of steel re-heated in 
the hottest part of a converting trough the iron will crystallise, and 
if the bar is slowly cooled it becomes steel, with a strongly crys- 
talline fracture, or a solution of amorphous carbon in crystallised 
iron. If a bar of this steel is made red hot, and half plunged 
into cold water, the texture of the immersed half completely 
changes, becoming that of tempered steel. Thus the crystal- 
lisatiun of the carbon destroys that of the iron. But on being 
heated afresh to red heat and quietly cooled, the carbon 
returns to the liquid, then to the amorphous state, and the iron 
resumes its crystalline texture in cubic facets. When the iron 
crystallises the crystals are apparent, being formed during a gradual 
re-heating. When it is the carbon that crystallises, the crystals are 
imperceptible, because the solidification of the metalloid is instan- 
taneous. 

Re-heating of Tempered steel.—As tempered steel softens under 
the action of heat, M. Jullien admits this as proof that carbon is 
liquid in iron at temperatures much below cherry-red heat. If 
steeping in water after re-heating to yellow, orange, red, violet, 
indigo, blue, or green, does not effect the re-crystallisation of the 
portion of carbon which was liquified, it must be that the differ- 
ence in temperature of the water and of the bar is not sufficient. 
If bars heated to the above intensities were tempered in mercury 
20 deg. below zero, they would in all probability regain all their old 
hardness. 

So long as the iron in contact with the carbon in the converting 
troughs remains solid, it never dissolves more than 2 per cent. of 
this metalloid, but if the temperature is so high as to melt the com- 
pound, the iron at once saturates itself with a new dose of carbon, 
amounting perhaps to 325 per cent., making a total of 5:25 per cent. 
The compound is then called cast iron. 

If this liquid casting is run into a cold ingot-mould sufficiently 
thick, the carbon crystallises integrally in solidifying, and there is 
obtained white cast metal, or a solu/ton of crystallised carbon in amor- 
phous iron. 

lf, however, the metal is run into a very hot sand mould, in 
sufficiently thick plates, the carbon passes into an amorphous state in 
solidifying, and the iron crystallises, retaining only such a proportion 
of the carbon as it can dissolve solid, at the temperature of its 
solidification. The rest of the carbon is rejected as graphite, aud 


thus is obtained crystallised grey metal in facets, or miature of 


graphite and facet steel. 

If, lastly, the liquid metal be run into green sand moulds, in thin 
plates, or into warm ingot moulds, the cooling being too gradual to 
crystallise the carbon, and not sufficiently gradual to crystallise the 
iron, there results soft iron, or an atomic mixture of graphite and 
amorphous steel. 

Ifa thin plate of grey iron is heated to a cherry red and plunged 
in water, it becomes tempered grey metal, or a mixture of gr white und 
tempered steel. 

lf white metal is re-heated in a closed versel, the crystallised 
carbon liquifies, the iron at once rejects all that it cannot dissolve 
solid, and the white metal becomes grey metal. 

As the re-heating of steel does not produce this effect, it may be 
said that the distinction between white metal and tempered steel 
consists in this: that in the steel the solution is in stable equilibrium, 
while in white metal it is in unstable equilitrium. 

The reaction in the blast furnace is as follows :— 

1. Decomposition of the oxide of iron by the carbon and the 
carbonic oxide at the body of the furnace, 

2. Dissolution of the carbon in the iron, and generation of spongy 
steel at the boshes. : 

8. Fusion of the steel at the hearth. 

4. Saturation of the liquid metal, and production of pig metal in 
the course of the working. 

Grey cast iron being the result of a warm process, and white of a 
process either cold or too warm—for the too warm process is the 
effect of too strong a current, which quickens the centre of combus- 
tion, and cools the hearth. 

We may say that, when the liquid metal is warm enough, it cools 
into grey casting, because its proper heat prevents the carbon from 
crystallising. 

When the liquid metal is cold enough, it cools into white casting, 
because nothing opposes the crystallisation of the carbon. While, 
then, in certain cases the carbon can be crystallised at the moment 
of solidification only by extreme force, in other cases the result is 
obtained simply by negatived means. Thus a bar of file steel made 
red hot must be steeped in cold water to harden, while a bar of fine 
sheet iron will harden merely by cooling in the aur. 





Though white metal is obtainable by both the cold and the too 
hot process, there is a difference to be remarked between the two 
products. The first is granular, and imperfectly saturated with 
carbon, having been produced at a low temperature—it is a sort of 
impure steel; the second is laminated, and contains, according to 
Karsten, carbon to the proportion of 5°25 per cent. It is thus rich 
in carbon because produced at a high temperature, but neverthe- 
less arrives cold in the crucible, 





ON THE LAW OF DENSITY OF SATURATED 
STEAM EXPRESSED BY A NEW FORMULA. 
By Tuomas Rowe Epwonps, B.A. Cantab.* 

Tue expansive force of a unit weight of saturated steam, 
according to temperature, is usually measured by the product of 
the pressure P in pounds to the square foot, multiplied by the 
volume V in cubic feet occupied by one pound weight of such 
steam. The product PV represents the work done or resistance 
overcome in foot-pounds, and is equal to the effect produced by a 
constant force P pounds driving a piston, whose area is one square 
foot, turough the linear space represented by the number which 
expresses V in cubic feet. When the laws of pressure and volume 
are both known the law of expansive force represented by the pro- 
duct PV will be known also. But such a compound will not be 
entitled to the appellation of a third law, if the two formule for 
P and V, when united, do not yield for result a third formula equal 
in simplicity to either of the two constituent formule. 

The pressure P of saturated steam appropriate to every tem- 

rature, from — 30 deg. to + 230 deg. centigrade, has been satis- 
| sere and accurately determined through the observatious of M. 
Regnault, published in the year 1847. The law of pressure deduced 
from these cbservations has been investigated in the ** Philosophical 
Magazine,” for March, 1865, and the formula indicating the law has 
been found to be— 


an t\-—2n 
hyp. log P = ““f1-(+<) f. 
n a 
This formula was directly obtained from the table of pressures 


adopted by M. Regnault, through observing that the differential 
co-efficient of log P, at any temperature ¢, was always repre- 


sented by 
d. log P (a + t\-1 
dt a ” 


the exponent (= n + 1) being equal to the number 2°302585 


which is the hyperbolic logarithm of 10. ' 
The first and only satisfactory observations made for determin- 
ing by experiment the density of saturated steam at various tem- 
sratures, are those of Messrs. William Fairbairn and Thomas 
‘ate. They are published in the Philosophical Transactions of the 
year 1860. The difficulties are great in the way of .making correct 


observations on the density of saturated steam in free communication 


with water. Such steam has not yet been obtained in a pure state, 
there being always an admixture of water with such steam. Part 
of the water is suspended in the form of cloud or mist, and part 
is pressed as a film of fluid against the sides of the containing 
vessel. Messrs. Fairbairn and Tato appear to have overcome 
the chief impediments to correct observation by the use of 
their “saturation-gauge.” On examining the results obtained, 
it will be found that the law of progression according to 
temperature for the density as given by these observations, 
is not much less regular than the law of progression for 
pressure as given by the observations of M. Regnault. It 
will be found that the function of the variable ¢ involved in the 
law of density is identical with the function of the variable ¢ 
involved in the law of pressure. The differential co-eflicient of 


t \—2'302585 
tog P has already been found to be + « (a + =) : 
a 





will now be found that the differential co-efficient of log V is | 


t \—2°3025 
— a (: + “) . The constant @ for pressure at tem- 
a 


perature 100 deg. centigrade was found to be + *03580. The new 
constant «, for volume at the same temperature will be found to be 
—'03365. 

In the investigation of the law of pressure atove referred to, it 
has been shown (‘*' Philosophical Magazine,” vol. xxix. p. 179) that 
for any given interval of temperature, the logarithm of the pres- 
sure P of saturated steam is a simple function of the logarithm 
of the expansive force p of a unit weight of a perfectly elastic 
vapour maintained at a constant volume. The quantity p being 


t 
= 1+ — = ew it was there shown that 
a 


d.log P 
tie = wa p~"=aae—" =aae—* log p. 
By integration was obtained for value of hyp. log P, 

logP = {1-0 — 96? }. 

_ s j 


If we put 
a f1—e— "le? }, 


® log p = - 
n 

we get 
log P = a® log p, and P = “? log p ‘ 


The formula for the pressure of saturated steam being 


P = a9 108 Ps the formula for volume is V =e“? 98 P ; and 


the formula for the expansive force of a unit weight of such steam 
is 
PV = e#—@) ¢ logy — , «9 logp, 

The value of @ in the formula for pressure has been shown to be 
‘03580, which represents the rate of increase per degree (centi- 
grade) of the pressure at the absolute temperature 376 deg. or at 
100 deg. on the centigrade scale. In order to represent the law of 
volume, we have to put (for the same temperature) a, = — -03365 ; 
and to represent the law of expansive force we have to put 
a, = + *00215. We thus obtain the following expressions for 
pressure, volume, and expansive force, reckoned from 100 deg. cen- 
tigrade :— 

P = e*P EP and log P = + 03580 & log p, 

V = 67 80 log P, and log V = — *03365 © log p, 


PV = e%P BP and log PV = + ‘00215 @ log p, 

By the aid of the three foregoing equations any one of the three 
quantities P, V, or PV may be expressed in terms of either of the 
other two quantities. In order to express V in terms of P, we 
obtain, by dividing log V by log P, 

log Vs a @logp_ ati 
—“abdlog pa “03580 


— *939944 





log P 


=~ Pusey — 
cons‘ quently 
V=P — "939914 


and 
py = pt 060056 


Similarly may be obtained 
P = y— 1106889, 


aud 








* “ Philosophical Magazine” for July, 18¢6. 





According to the notation herein used the quantities P, V, 
and PV represent ratios of pressure, volume, and expansive force 
at absolute temperature (a + ¢) to similar quantities at absolute 
temperature (a) degrees. That is to say, P, V, and PV are used 
to represent quantities usually represented by Pp 7 and ny? 

0 0 o*o 
the quantities P), Vo, and P,V, being constants determined, or 
assumed to be determined, by observation for the absolute tempera- 
ture (a) degrees. The theoretical numbers contained in the four 
annexed tables have been obtained by adopting the absolute tem- 
perature 376 deg. (corresponding to 100 deg. centigrade) as the 
fixed point from which the variable (¢) is measured. At this point 
P, = 2116°4 pounds to the square foot, as determined by obser- 
vation. At the same temperature, V, = 26-36 cubic feet occupied 
by one pound weight of water when converted into steam. 
And at the same temperature, PpV) = 2116-4 xX 26:36 = 55788 
foot-pounds expansive force exerted by one pound weight of sa- 
turated steam. These three constants, P,, Vo, and (PV) , may, 
however, be more conveniently denoted by the letters H, H., and 

Me 

In Table I. are exhibited the results of twenty out of the twenty- 
three experiments on the density of saturated steam made by Messrs. 
Fairbairn and Tate. Three of the experiments made at high 
pressure, and numbered 9’, 10, and 14’ respectively, have been 
excluded, because the particulars given of these experiments show 
them to have been defective. Nine of the selected observations 
were made for temperatures below 100 deg. centigrade; the remain- 
ing eleven observations were made for temperatures above 100 deg. 
centigrade. In the last column of this table are given, for purposes 
of comparison, the densities of saturated steam at corresponding 
temperatures according to Professor Rankine’s theoretical tables, as 
stated by himself in a paper communicated to the Royal Society of 
Edioburgh, in the year 1860. In that paper Professor Rankine 
expresses his opinion that the results of the experiments of Messrs. 
Fairbairn aud Tate are in near accordance with his own theoretical 
tables at all temperatures. He adds, however, that at temperatures 
above 100 deg. centigrade, the aggregate of experiments indicate an 
excess of density above the theoretical density. This excess he 
states to amount, on an average, to ‘27 parts of a cubic foot, being 
the difference between the experimental and theoretical volumes 
occupied by one pound weight of saturated steam. It will be found 
on reference to the column of differences in the table annexed, that 
the above discrepancy has been reduced to oue-fifth part of u cubic 
foot. This has been effected by excluding the three defective expe- 
riments mentioned, and by correcting an erroneous number given 
by Professor Rankine. 

In the year 1850, M. Clausius published a formula by means of 
which the density of saturated steam may now be calculated. This 
formulais given inthe * Philosophical Magazine” for August, 1851, at 
page 107. It contains two quantities which are superfluous, as they 
are not found in the new formula above given. Nevertheless the 
results yielded by M. Clausius’ formula for volume, are nearl 
identical with the results of the new formula for volume. 
Clausius deduced his formula from a theory of the moving force of 
heat originating with M. Carnot in 1824, and improved by M. 
Clapeyron in 1834. 

The formula of M. Clausius is an expression for the latant 
heat of saturated steam relative to water (L), in terms of Joule’s 
mechanical equivalent for a unit of heat (J), absolute tempe- 
rature (a + ¢), excess of volume of a unit weight of saturated 
steam above volume of same weight of water (V — v), and the 


differential co-efficient = If v ba omitted as insignificant and 
t 


within the errors of observation, the formula of M. Clausius may 
be written thus, 


1 ,daP 
a a Hv —. 
L=j@tOVe 
The value of = obtained from the new formula for pressure has 


t —(n 2 1) J 
been shown to be Pa { 1 +-- - If this value be sub- 
a 


stituted in the formula of Clausius, we shall have 
1 { —(n+1) 1 t\~* 
=s= t =- 4 = . 
patOVx Pa (+2) 3 aPv(i+%) ; 
i.é., 
L= ; aaPVp ”. 


In the preceding equation the variables L and PV represent 
ratios to vonstants Ly and P,V». The actual latent heat is 
represented by L xX Lo, and the actual expansive force py 
PV X PoV, On substitution of these values in this equation, 
we get 

L x L, =} .aaPV XPVyp"; 
or separating variables from constants, we have 
, —n 
L=1, at PoVepy, - 
J Lio 
If t = O, we have 
Pr =, p "“=1,andL=1; 
consequently 
l= 1 P at PV orJ = ** PY, a 
J Lo L ’ 
that is, 7 
J = 0358 x 876 X 2116-4 x 2636 _ yo9.97 
536°0 

The quantity J, whose value has thus been determined to bo 
1899°7, is the mechanical equivalent in foot-pounds of a centigrade 
unit of heat, the corresponding equivalent for a Fahrenheit unit of 
heat being 777 foot-pounds. ‘he value of such mechanical equiva- 
lent as determined by Dr. Joule is 1389°6 for a centigrade unit, or 
772 for a Fahrenheit unit of heat. If the constant V, be assumed to 
represent 26:17 cubic feet instead of 2636 cubic feet, the resulting 
value of J will be identical with the value adopted by Dr. Joule 
himself. 

It having been found <a . 

1 aa PoV, 7 on at P,V 

La, —— PV and J = ———*-» 

J Lo ° Lo 

it follows that 
L=PVp~”, 

an equation which represents the corresponding values of L and 
PV when the latent heat, as well as the expansive force at the 
absolute temperature a, whence ¢ is measured, are taken equal to 
unity. 

By means of the last equation and formula for PV in terms of 
log p, the latent heat may be expressed in terms of the differential 
co-efficient of tbe expansive force PV. The formula mentioned gives 
on differentiation, 

d-lo@ PV — 4, ap, or PVAIRPV 4 aPvp 

d. log p d.logp 


consequently, since atl = d.log PV and L = PVp-” 
, 


d. PV ~ 2a PVp * = 0, aL = 80840 L. 
d. log p 

That is, the latent heat of saturated steam (relative to water at the 
same temperature) is equal to the diff-rential co-efficient of the 
expausive force PV, divided by a,,a (="8U840). 

By means of the differential co-efficient of log PV above given, 
we may find the temperature at which d* log PV becomes equal tv 
d: log p; that is, the temperature at which the rate of increment of 


' the expansive force of a unit weight of saturated steam is equal to 
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the rate of increment of expansive force of a unit weight of a 
ase 0 | elastic gas maintained at a constant volume. Since 
d.log PV 


=2,ap~" = 80840 (1 + pa ‘ee 


TABLE II. 
Volumes occupied by a unit weight of saturated steam at different tempera- 
tures, according to the new formula, the formula of M. Ciausius, and the 
Jormula of Dr. Rankine respectively. 
































d.logp ’ 
we shall have d . log PV = @. log p, when - 4 | v. | Vx Hy). 
( 1+ 2. a ) 1302585 _ *80840. Relative Volume of 1 1b. weight of satu- 
316 | | volume | rated steam according to 
The value of ¢ which satisfies the above equation is negative, and | Fabren-) Centi- | Abso- | according ——— $$. 
equals —56 deg. Consequently, the absolute temperature at which | heit. | grade. | lute. | = a le _—_ Clausius. | Rankine. 
d.log PV = d. log p is (376 — 58), or 320 deg., which correspond [| oar. | 
> ae ale or 44 deg. of thecentigrade thermometer. The ratio | gee, | deg. | deg. | a cub. ft cub. te. | cub. it. 
- log : Ste 32 0 276 | «(123 | 383: 839 
ra ry is less than unity for all temperatures above 44 deg. 60 10 286 | 6400 | 1687 W722 | 1732 
centigrade, and greater than unity for all temperatures below that ro | = = a =. af —_s 
oint. ‘ 104 40 | 3'6 | 1180 | $12 | S134 | 3128 
In tables II. and III., the values at different temperatures of V 122 | 50 | 326 | 7272 28©6| «(1917 1925 | 1920 
and PV given by the new formule are compared with similar values 140 60 | 236 | 463°0 | 1221 1224 1220 
obtained from the published tables of Professor Rankine, and with 158 | 70 346 3038 =| 80°08 80:18 80.02 
similar values obtained from the formula for volume by M. Clausius, 176 & | 356 | 2048 | os a ad 
in combination with the new formula for pressure of saturated steam. = | A = 4 . 4% 4 aoe 4 bo 
On comparing together the three series of results, it will be per- 230 ilo | sae | 7215 19:02 19°02 19-03 
ceived that for all temperatures above 60 deg. centigrade the three 2a | 120 | 396 63°04 13°98 13 98 1409 
series of results may be said to be gr one with — At +4 389 one | 4 ” 4 106 | we 
temperatures below 60 deg. centigrade, the two series of M. Clausius ‘17 & 7 , 
and’ Foctuner Rankine conten to agree with one another, but they — | = po 4d pa. ya pA. 
disagree slightly with the results of thenew formula. This disagree- z3s | 170 448 1442 3:80 3°80 81 
ment arises from the circumstance that the first two series of results| 355 | jg0 456 1155 3°05 3-05 306 
are regulated by the law of latent heat adopted by M. Regnault,| 374 | 490 466 9-360 | 2°47 2°47 248 
: i . —n 392 | 200 476 7 661 2°02 2°02 208 
which law is in complete accordance with the formulaL = PVp "| 419 | 30 486 6330 | 1 67 166 167 
for all a —, 60 deg. centigrade, while it deviates) 42 220 496 | 5276 | 1°39 1°58 és 
slightly from such formule for all lower temperatures. } yes : 4 4 { not 
ia Table IV. will be seen for various intervals of temperature from sad | saad o08 | oes id 16 | U stated) 
0 deg. centigrade to 220 deg. centigrade, the relation between the | 
numbers for latent heat given by M. Regnault, and the true numbers | TABLE III. 


for latent heat which flow from the adoption of M. Clausius’ formula | 
for volume in combination with the new formula for pressure of satu- | 
rated steam. It will be seen that for all temperatures above 60 deg. | 
centigrade, there is no appreciable difference between experimental | 
and theoretical numbers. At temperatures below 60 deg. centigrade | 
there is a slight discrepancy between the alleged experimental num- | 
bers and the theoretical numbers. On reference, however, to the | 
account given by M. Regnault of the various unsatisfactory experi- | 
ments which be has made for temperatures below 60 deg. centigrade, 

there will be found no ground for believing that the new law for 


latent heat (expressed by the equation L = PV p”), which is in- | 
disputably true for all temperatures above 60 deg. centigrade, is not 
also true for all lower temperatures. (See “ Mémoires de l’Académie,” 
vol. xxi. pp. 712 and 722.) 

The latent heat of saturated steam adopted by M. Regnault is 
deduced from a well-known empirical law propounded by him, as 
affording a near representation of the total heat absorbed by a unit 
weight of saturated steam during its conversion from water, and 
its elevation in temperature from 0 deg. centigrade to ¢ deg. centi- 
grade. This “total heat ” is called a, and the formula is 

a = 6065 + °305t, 

this quantity representing units of heat for temperature measured by 
the centigrade thermometer, and a unit of heat representing the 
quantity of heat absorbed by a unit weight of water on elevation of 
its temperature from 0 deg. centigrade to 1 deg. centigrade. The 
latent heat is obtained by subtracting from the total heat (A) the | 
number of units of heat absorbed by a unit weight of water while its 
temperature is being raised from 0 deg centigrade to ¢ deg. centigrade. 
For example, if ¢ = 200 deg. centigrade, then we have 

a = 6065 + °305 x 200 = 6675. 
From this number is to be deducted the heat absorbed by a unit 
weight of water while its temperature is being elevated from 0 deg. 
to 200 deg. centigrade. This is 200 units of heat, together with 32 
units addition made for increased spe:ific heat or cajacity of water 
at 200 deg. centigrade. We have, consequently, the resulting latent 
heat of saturated steam at 200 deg. centigrade = 667:°5—-203:2 = 
464-3 units of heat, which is the number adopted by M. Regnault, as 
stated in the last page of vol. xxi. of the “* Mémoires de )’Académie,” 
&e. 

The lowest average temperatures at which observations on latent 
heat were made by M. Regnault was + 10 deg. centigrade. At this | 
point the latent heat observed is stated to have been 599°5, while | 
the new formula would give 587-4 centigrade units of heat. The | 
difference is 12:1, which is the maximum difference between theory | 
and a selected series of experiments. M. Regnault remarks that | 
the difficulties are great in obtaining results to be relied upon from 
observations on latent heat of saturated steam made at temperatures 
below 60 deg. centigrade, or at pressure less than one-tifth part of an 
atmosphere. He says that he has tried various methods of observa- 
tion at these low temperatures; he assigns no reason for the pre- | 
ference given to the method of observation finally adopted; and he | 
expresses no confidence in the results which he adopts. In speaking 
of the “total heat” adopted for the lowest temperature observed, 
+ 10 deg. centigrade, M. Regnault says that he “ believes it will be 
found not very far from the truth.” 

M. Kegnault’s table of latent heat is mainly dependent on his 
enpirical law for “total heat ” expressed by the formula A + Bz. | 
This law is of extreme simplicity, and for that reason the chances are 
very much against its being true for the entire range of temperature | 
from 220 deg. centigrade to 0 deg. centigrade, to which M. Regnault 
tries to make it apply. ‘That it should be found to be true from 
220 deg. centigrade to 60 deg. centigrade is something extraordinary, | 
and ought to satisfy all reasonable expectation. There is, however, 
a good reason for anticipating failure in this empirical law when | 
extended to low temperatures. The point of temperature where the | 
suspected failure occurs is not very distant from a remarkable point | 
of temperature (44 deg. centigrade) indicated, as already stated, by 
the new formula for PV, where d. log PV = d.log p. ‘It is highly 
improbable that an empirical law so simple as A + b¢ should indicate 
correctly the * total heat” for ranges of temperature below this re- | 
markable point (44 deg. centigrade) as well as for ranges of tempera- 
ture above this point. | 





TABLE I. 

Volumes of a unit weight of saturated steam at different temperatures, as | 
deduced Jrom the experiments of Messrs. Fawrboirn and Tate. compared j 
with the volumes given by the new formula and by Dr. Rankine's theory | 
respectively. { 
































- Specific | 
Temperature) Pressure of| volume (Volume of one pound accordirg to 
saturated | relative to 
et —— | water j 

|... jaccording tojaccording to! pp... | | 
Fah. |Centi-, Regnault. | Fairbairn Rl Diffe- | New 'Ranki 

jgrade. | and Tate. soci | rences, |formula,|“*"*!ne 

eee =) ear 
deg. | dex. atmosiheres| uh, feet|cub. feet|cub. feet|cub. feet 
1368) 582 "180 , | 13256 | — *49| 132-07 | 132-20 
155°3 68°5 “238 85°44 | — °39/ 85°05 | 8510 
159'4 | 70°8 317 78t2 | —119} 7763 | 77 68 
1i0°9 | 77"2 | “415 59°63 | + °56) 69°19 | 6016 
WLS | 775) +421 59°51 | — “08! 5943 | 69-43 
1i4'9 | 794 “455 55°08 | + ‘12) 5520 | 5518 
1823 | 835 *537 48°87 | —1°57| 47:30 | 47°28 
1883] 80-8 “611 4202 |— -17| 4185 | 41°81 
198°8 | 92°7 “764 3443 |— 50! 33°93 | 3394 
2429/1172) 1-703 ll | + +12] 15-23 | 15-25° 
zat | Msz| 1-855 1455 | + -20] 1475 | 14°77 
245°2 1185! 1-869 14°30 | + *34| 14°64 | 14°67 
455°5 | 124-2 2-238 12°17 | + ‘19| 12°36 | 1239 
2631 l2s-4 2-548 1040 | + *54) 1094 10 v6 
267°2 1307 2-728 10°18 | + 08 10-25 | 10°29 
2692/1318) 2 si9 9°70 |+ 25! 995 | 9-98 
274°8 | 1349| 3-087 #36 | — 22) 914] 9716 
282°6 | 139-2) 3.500 796} + 16) 812 814 
2872 |141-8| 3-767 734] + -24| 7:58] 760 
2025 |1447| 4-036 433° 604) + -03) 702 | 704 

| 

1 














* Tustead of 16°16 stated In error by Dr, Kankine, 


The expansive force of a unit weight of saturated steam at different tem- 
peratures, according to three different formule, compared with the 
expansive force of a unit weight of a perfectly elastic gas maintained at a 
constant volume. 
































| 
| = | PY. PV xX H,. 
Temperature, | P= 1 - 
| Relati i i Absolute ex pansive 
Re ao Relative expansive |force of one pound 
| aunit weightot force of aunit weigh'|weipht of saturated 
Centi- | Abso- |aperfectlyelas-| °f Saturated steam. stram. 
grade. | lute. |ticvapouroccu-|— _ i — 
pyingacon-| New | New : 
| stant volume. | formula, Clausius. | tormula. | Rankine. 
deg. | deg. ft. Ibs. ft. Ibs. 
0 276 *7340 “7351 7557 41008 41580 
10 | 286 “7606 | “766 7824 42709 43170 
20 | 296 "7872 "7970 8088 44461 44730 
30 306 8138 *8261 "8348 46085 46250 
40 316 “8404 j *8541 “8601 47646 47720 
50 326 “8650 “8809 “8847 49145 49160 
60 326 “8936 } “9007 “9091 50583 5v550 
70 346 “9202 9315 9326 51904 51940 
80 | 356 | “9468 9552 “9558 53291 | 53250 
90 365 | "9734 “9731 “9781 54564 54520 
100 376 1 0000 1 0000 1-0000 55788 55788 
110 486 1 0266 10/11 1 0211 56964 56960 
120 396 1 0552 | 10414 1°0415 58095 58130 
130 406 1 0798 | 10008 10611 59182 | 659240 
14) 416 | 1°1064 | 10796 10801 60228 | 60300 
150 426 | 11330 | 1976 1 0951 61235 | 61320 
160 436 | 11596 i; 11150 11157 62204 62330 
170 446 1°1862 | L187 11319 63138 63260 
180 456 1°2127 11479 11479 64037 64180 
190 466 | 1°2393 1°1634 1°1625 64904 65040 
200 476 1°2660 1°1784 11766 65740 65860 
210 486 1°2926 11923 11894 66546 66670 
22 406 1 3191 1°2068 1°2016 67326 67470 
{ . “9905 916 (not 
230 | 56 | 13487 ves | raias | ogor7 { ststed) 
TABLE IV. 


The latent heat of saturated steam according to M. Regnault, compared 
with the latent —_ aeduced Jrom the formula of M. Clausius, which is 
dp _ 
L=; (a+iavVv z= PVp "x by a constant. 























j 2 ! 
_ | 
Tempera- L. L X Le. 2 
ture, ~is I g 
_ 4 | | es 3 
a lanl | PV. ee es | 2 
gis|~—| | \sa]s 
£ Ss | mS | ail = ~ 
aig; “ | Pvp" pvp" x 5365, 2 | © 
sisit |} a 
rs} 7 te | | 
_—_—_—oOoOoO Oh a 
deg. | deg. | | units of heat. ee —_—< 
0 | 276 | “7351 | 1-0996 589°9 606°5 | —166 
20 | 196 | *7970 | 21-0883 | £83°9 592'6 87 
40 316 "S541 | LO7TIL | 5747 6787 40 
0 336 ; “9067 | 10498 | 56 4°2 | 564°7 15 
80 | 356 9552 | 10257 550°3 550°6 3 
10 | 376 | 1:0000 | 10000 536°5 | 536°5 0 
120 | 396 | | India | “9734 6222 | 522°3 ‘1 
140 | 416 10796 | 9464 607 7 5080 3 
160 | 436 1115" | -9185 493°3 493°6 8 
sO | 456 | 11479 | +8928 479°0 479 0 0 
“00 | 4.6 | | 11784 | +8607 465°0 4643 | + 7 
220 | 496 | 1-2068 | -8413 | 451°4 | 4ay4 20 
| 





Tue Duswin IyTernationaL Exaisition.—The railway companies 
are at last assisting the projectors of the Dublin International 
Exhibition. A Londoner can now get to and from Dublin for a 
guinea, besides tickets of admission to the building “ 25 per cent. 
under the ordinary rate.” 

Non-Expiosive Gunpowper.—The process about which so much 
has lately been said, of rendering gunpowder non-explosive— 
invented by Mr. Gale, of Plymouth—has been secured by letters 
emp dated June 22ud of the present year, but the specification 

necessarily not yet been made public. 

Tue Largest Span Roor 1n toe Wortp.—The Building News 
states that the large roof which covers the Imperial Kiding School, 
Moscow, hitherto the largest in the world, is about to take its posi- 
tion as second on the list, as it is intended to cover the new London 
terminus of the Midland Railway Company with a wrought-iron 
roof of 240{t. clear span, being 5{t. wider than the Moscow roof. 

Ramtway Travetiine at Nigut.—The Lancashire and Yorkshire 
Railway Company have experimentally adopted a simple plan, the 
object of which is to indicate clearly at night the names of railway 
stations. The notion consists in hanging signs of coloured glass, 
with the names of the stations painted on them, over the lamps at 
the stations. These signs have been successfully tried at Bootle 
station. 

Ir appears from the official report of Mr. Juland Danvers that the 
expenditure on the construction of the Indian railways, had, on the 
1st of May, 1865, amounted to £55,000,000,, while the net profits 
in 1864 were only £915,000, and this year can scarcely be more than 
£1,300,000. This is only 2} per cent., or barely one-half the 
official guarantee. Jt must be remembered, however, that tho 
expenditure is calculated on lines not yet opened, on lines without 
feeders, and on lines which, like the East Indian, are so crushed 
= traffic that the Government has sanctioned the doubling of the 
ra 
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Grants of Provisional Protection for Six Months, 
964. Joun Berusin, King Willliam-street, London, “Improvements i 
es barges, ships, and other vessels."— Petition recorded 5th April, 


865. 

1243. GusTAvs Josss, Giltspur-street, London, “ Improvements in paper- 
hangings.” — Petition recorded 4th May, 1865. 

1374, Jossen Mircug.u, and Gsorer TiLFouRD, Sheffield, ‘An improved 
method of testing railway and other springs.”—Petition recorded 18th 


Lancashire, ‘‘Certain improvements in 

lor sp ga ling cotton and other fibrous substances,” 

= + ee from Joseph Slater, Hanover.—Petition recorded 20th 
‘ay, | . 

1440. Henry Epwarp Newron, Chancery-lane, London, “ Certain improve- 
ments applicable to spinning, weaving, and knitting machines.”"-—A com- 
munication from Charles Arthur Radiquet and Jean Adolphe Lecdnce, 
Paris. —Petition recorded 25th May, 1856, 

1585. Epwarp Tuomas Hvueuss, Chancery-lane, London, “ Improvements 
in the means of producing from rosaniline blue and violet colouring 
matters soluble in water."—A communication from Prosper Monnet, 
Lyons, France.—Petition recorded 12th June, 1865. 

1619. Tuomas Rotuwsit, Ramsbottom, Lancashire, ‘Improvements in 
rubbing or rolling woollen or cotton cardings, and in apparatus con- 
nected therewith.” 

1623. Gzonez Epoar Way, Norfolk-street, Strand, London, ‘* Improve- 
ments in the facture of pianofortes.”"—A jeation from 
Maurice Vergnes, New York, U.S.—Petitions recorded Lith June, 1865, 

1657. James Parrien, Cuartes Thatcusr, and THomas GLasscock, 
Goswell-street, London, “ Preventing the forcing or wedging open iron 
safes, iron doors, and strong rooms.” —Fetilion recorded 20th June, 1865. 

1681. Canpipo Ravguut, Bedford-square, London, ** Improvements in turn- 
tables.” 

1682, Micuagt Dierricu Rosentuat and Sovomon Gravenwitz, Church- 
row, Houndsditch, London, “ New or improved positi itati 


May, 1865. 
1891. y+ meme 4 Bravery, Oldham, 
hi ine end deals 








ions in i n 
of ivory and woods, to be employed in the manufacture of umbrella-tips, 
umbrella and walking-sticks handles, and other useful and ornamental 
purposes,”’—Petitions recorded 23rd June, 1865. 

1699. Joun Nueent, Birkenhead, Cheshire, ‘‘ Improvements in means or 
apparatus for communicating signals on railway trains in motion.” 

1708. CuarLes Worssam, Commercial Wharf, Kingsland-road, and Grones 
Evans, Gloucester-place, Portman-square, London, “ An improved 
pulping and compressing machine for the treatment of peat as a fuel and 
gas for illuminating purposes.”— Petition recorded 26th June, 1865, 

1716. Henry Grores Fainnuan, St. Luke's, London, ** An improved mode 
of combining and forming small coal or coal dust into lumps, blocks, or 
otherwise, to be employed for the purposes of fuel.”"— Petition recorded 
28th June, 1865. 

1773. Joun Brairawaire, Crook, near Kendal, Westmoreland, “ Certain 
improvements in machinery or apparatus for turning and cutting wood 
or other substances, to be employed in the manufacture of spools and 
bobbins, or other similar articles."—Petition recorded 6th July, 1865. 

1781. Tuomas Symes Pripgavx, Piccadilly, London, “ Improving draught 
beer, ale, porter, and cyder.” 

1783. James Henry Samira, Oxford«treet, London, ‘Improvements in 
harmoniums, 01 3, and other musical instruments, a part of which 
invention isapplicable to turning over the leaves of music.” 

1785. CHARLES Freperick Ciaus, Fearnhead, near Warrington, Lancashire, 
“Improvements in obtaining sulphates and carbonates of potash and 
soda.” 

1791. Joseru Witson Swan, Gateshead, Durham, “Improvements in the 
production of privting surfaces by photographic agency, and in obtaining 
prints therefrom.”—etitions recorded 6th July, 1465, 

1793. James Marius MacauM, Hill-street, Knightsbridge, London, ** Im- 
pr in the facvure of iron.”—A communication from Joha 
Williams and Josiah Copley, Allegheny, Pennsylvania, U.S. 

1795. Aveustin Fraxcois MoreLux, Boulevard Sebastopol, Paris, ** An 
improved portable pocket gas generator or gazogene.” 

1797. Isaac Pen, Bowling, Bradford, Yorkshire, and WILLIAM HARGREAVES, 
Little Horton, Bradford, Yorkshire, ‘‘ Improvements in manufacturing 
grease from soap suds.” 

1799. Henry Duncan Preston Cunninenam, Bury, Hants, ‘An improved 
mode of training guns.” 

1801. FiscH#ek ALEXANDER WILSON, Abingdon-street, Westminster, London, 
* Improvements in carriages for breech-loading ordnance.” 

1803. Jams BuLtoven, Baxenden, near Accrington, Lancashire, * Im- 
provements in looms for weaving.” 

1805. Ropsrt Green, Mortimer-street, London, and Joun Wittiam Hemxe, 
Great Portiand-street, ‘‘ Improvements in fire-arms,” 

1807. Grorgs FEeNTiMAN, Upper East Smithfield, London, “* Improvements 
in the preparation of paints,”— Petitions recorded Tth July, 1865, 

1809. Isuam Bagos, Chancery-lave, London, * Improvements in the pro- 
duction of artificial light, and in the apparatus connected therewith.” 

1811. Gronce Batpwin Wooprvurr, Cheapside, London, “Improved 
apparatus for gauging and marking the width of tucks and pleats on 
fabrics under operation in sewing machines.” 

1813. RictarD ARCHIBALD Brooman, Fieet-street, London, ** Improvements 
in the manufacture of cast steel.”"—A communication from Charles 
Pauvert, Tarbé, France. 

1815. Joseru Byrorp, Long Melford, Suffolk, “ Improvements in reaping 
and mowing machines,” 

1817. CuristopukR OswaLD PapgenGcoutH, Russell-square, London, ** Im- 
provements in constructing ships and vessels.”— Petitions recorded 8th 
July, 1965. 

1821. KICHARD ARCHIBALD BRooMAN, Fleet-street, London, ** Improvements 
in steam carriages and in adapting wheels for to railways.” 
—A communication from Joseph Alphonse Loubat, Paris. 

1823. Faxpeaick Tayior, Carey-street, Chancery-lane, London, ‘* Improve- 
ments in fountains,” 

1825. Joun Jonxs, Liverpool, “Improvements in the manufacture or 
‘making up’ of trousers.” 

1827. Henry Frarnuey, Halifax, Yorkshire, and Cunistoruen Smrru, 
Batley, Yorkshire, ‘* Improvements in machinery for washing, wringing, 
mangling, and drying domestic clothes or other fabrics and fibrous sub- 
stances.” — Petitions recorded 10th July, 1865. 

1829, James Souter, sen., and Tuomas Cuxisti8, Edinburgh, Mid Lothian, 
N.B., *‘ Improved means for marking progress in the game of croquet 
and other games.” 

1831. Hector Auguste Durrene, South-street, Finsbury, London, “ Im- 
provements in the treatment of copper and nickel ores.”—A communica- 
tion from Viscount Charles de Sequeville, Milan, Italy. 

1833. Hecror AvuGuUSTE DuUFKESE, South-street, Finsbury, London, “ An 
improved process for obtaining oxygen.”—A communication from Charles 
Tellier, Passy, France. 

1835. Bexsamin Fornerai.., Cornhill, London, “ Improvements in regula- 
ting or controlling the power employed in actuating sewing and other 
machines of like nature,” — Petitions recorded 11th July, 1865. 

1839. SamugL Buat How ett, Chelsea, Middlesex, *‘ A new instrument or 
oper for delineating and registering the direction and force of 
the winds.” 

1841. Haraison Biarr, Kearsley, Lancashire, ‘‘Improvements in the pro- 
duction of gases from aqueous vapour, and in the application thereof to 
heating purposes,” 

1843. Joun Saunpgsrs and Joseru Pirszr, Cookely Ironworks, Kidder- 
minster, ‘* Improvements in apparatus employed in the manufacture of 
tin and terne plates.”—Petitions recorded 12th July, 1865. 











Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1836. Taomas Cato McKeen, Irvington, Essex, New Jersey, U.S., “‘A 
diving apparatus for submarine purposes.”— Deposited and recorded 12th 
July, 1865. 

i838. Tnomas Cato McKeey, Irvington, Essex, New Jersey, U.8., “A new 
and improved mode of elevating ships or boats in the water, to enable 
them to pass over sand bars, shallows, and the like, and for raising 
sunken vessels, &c.”— Deposited and recorded 12th July, 1865. 

1844. Georok OLaYTon COBLYER, St. George’s-street Kast, London, and 
Cuar.es Lewis Roperts, St. Jobn’s-street, Clerkenwell, “ Utilising the 
stalks, smalls, and waste of to»acco for certain purposer.”—Deposited and 
recorded 13th July, 1865. 

1684. HENRI ApKinn Bonnevi.ix, P terrace, Bayswater, London, 
** Improvements in copying letters, plans, and other manuscripts, and in 
the apparatus and substances employed therein.”—A communication 
from Edward Casper, Rue de la Monnaie, Paris.— Deposited and recorded 
14th July, 1265. 
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Patents on which the stamp Duty of £50 has been Paid. 


a = James Dickson, Tollington-road, Holloway, Middlesex.—Dated 17th 
uly, 1862. 

2056. ‘tonane ARCHIBALD Broomas, Fleet-street, London.—A communica- 
tion.—Dated 18th Juiy, 1862. 

2057. Cuanues ARtrHUR Day and Taomas Summers, Northam Ironworks, 
Southampton —Dated 18th July, 1862. 

2051. Josspa Witicock, Chancery-lane, London.—A communication. 
Dated 18th July, 1862. 

2088. Tuomas King, Truman's Brewery, Spitalfields, London.—Dated 23nd 





July, 1862, 





60 


THE ENGINEER. 





Jury 28, 1865. 








2104. Henry Rawson and Frepericx Strarues, Leicestershire. — Dated 24th 


July, 1862, 

a — Born® and THomas Warwick, Birmingham.—Dated 29th 
Ju 1862, 

2097. "Wranaees CuarK, Chancery-lane, London.—A communication.— 
Dated 23rd July, 1862. 

2108 Wittam CLAkK, Chancery-lane, London.—A communication.— 
Dated 24th July, '862. 

2121. THomMas SaGak and Joun Rocuirr, Lancashire.—Dated 26th July, 
1 4 


862. 

2175. ALFRED Vixcent Newton, Chancery-lane, London.—A communica- 
tion. — Dated 3\st July, 1862. 

2176. Winutam Epwarp Newton Chancery-lane, London.—A communica- 
tion.—Dated 31st July, 1862. 

2096. ALPHONSE VieGNoN, 8 Pp gs, Chancery-lane, London. 
—Part'y a communication.—Dated 23rd July, 1862, 

2099. Ropert BELL, Westland-row, Dublin.—A communication.—Dated 
24rd July 1862. 

2103. WivitaM CLIssoLp, Dudbridge, Gloucestershire.—Dated 24th July, 


h " hnildy 





1862. 
2110. Henry ALyRrep Jowett, Sawley, Derby.—Dated 25th July, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
1764, ALrxeD Vincent Newton, Chancery-lane, London.—A communica- 
tion. - Dated 3:d August, 1858 
1674. Danis, Apamson, Newtou Moor Ironworks, Hyde, Cheshirc.—Dated 
26th July, 1858 
1679. James TayLoR and Jonn Nimmo, Glasgow, Lanarkshire, N.B.—Dated 
26th July, 1858. 
a Baptiste Prerre ALFRED THIERRY, jun., Paris.—Dated 22nd 
uly, 1858 
1677. James Cooxe, Belfast, Antrim, Ireland. —Dated 26th July, 1858. 





Notices to Proceed. 
75. Grorck Wriout, West Bergholt, near Colchester, Essex, ‘* An im- 
proved agricultural implement.” — Petition recorded 10h March, 1¥65. 
694. Groner Carter. Mottingham Lodge, near Eltham, Kent, ** Improve- 
ments iu the construction of toast racks,”"—Petition recorded 11th March, 


1865, 

697. Ropert Martin Roserts, Dolgelly, Merionethshire, North Wales, 
* Improvements in »pparatus for treating metals or metallic ores,” 

700. Joseru Wrigut, Dudley, Wor hire, ** Imp ents in puddling, 
hextiny, and other furnaces,” 

702. Henny Hivt, Stepney Green, Middlesex, ‘‘An improvement in secur- 
in safes and strong rooms,” 

705. Francis Wisk, Chandos Chambere, Adelphi, Westminster, ‘‘ Improve- 
ments in preparing certain colouring matters for dyeing and printing.”— 
A communication fom Ivan Levinstein, Berlin, Prussia, ~ Petitions re- 
corded 13ta March, 1865. 

717. GeorGe '1OMLINSON BousrigELp, Loughborough Park, Brixton, Surrey, 
** Improvements i & -paratas for vapourising hydrocarbon liquids tor 
iMuminating and heating.”—A communicstion from Jonathan Griffen, 
Meridan, Connecticut U.8.—Petition recorded 14th March, 1865. 

730. JOHN FREDERICK BRINJES, Ficidgate-street, Whitechapel, Middlesex, 
“Improvements in apparetus for cooling animal and other charcoul.”— 
Petition recorded \5th March. 1865. 

737, James Fakkak and Epwin bootu, Barnsley, Yorkshire, ‘‘ Improve- 
ments in machinery and apparatus for mining or working coal and other 
minerals "—Petition recorded 16th March, 18:5. 

745. Hennt ADRIFN BONDEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in railway brakes."—A communication from Charies 
Louis Jose; h Felix Jacquot, Rue du Mont Thabor, Paris. 

748. BENJAMIN LAWRENCE, Colman street, London, “ improvements in 
i the hanical value o: steam as a motive agent.”—A commu- 
nication from Thomas Ewbank, New Yors, U.S. 

750. James BuLLoveH Baxenden, Lancashire, *‘ Improvements in looms 
for weavinu.”—P+titions recorded 17th March, 1865. 

755. James Cookson and Pritie BILLINGTON, hushol near Manchest 
** Improvements in apparatus for blowing smiths’ and other fires,” 

756. Tuomas OGpEN, Cliff Mound, Higher Broughton, near Manchester, 
“Certain improvements in 1+p machines employed in preparing cotton 
and other fibrous substances,” 

769. Fowin PivLing and Joun Harpsr, Rochdale, Lancashire, “ Improve- 
ments in w: ft stop motions for looms.” 

761. Josep Wats, Manchester, ‘Improved arrangement and apparatus 
for drawing off liquors or liquids from casks and other vessels without 
the aid of pumps,” 

762, Taomas Kenyon, jun., Miles Platting, Manchester, “ Improvements 
in prepsring, fixing and mordanting cloth and yarns.”— Petitions re- 
corded 18th March, 1865 

772. Joun inomMas Cook and Joun Tuomas Cook, jun., Birmingham, “ Im- 
provements in breech-loading fire-arms.” 

779. Wittt«M MEnxLaus, Dowlais Ironworks, Glamorgan, “ Improvements 
in machinery for working puddled balls or blooms of iron and steel.” 

780. AL¥xXanpeR RicHARD Mackenzir, M » impr ts in 
locomotive engines and carriages for common roa/s and tramways, and 
also for agricultural and other purposes.”"— Petitions recorded 20th March, 

865. 














789. WittiAM CLARK, Chancery-lane, London, “ Improvements in appara- 
tus fer cutting paste-board ana other like boards.”—A communication 
from Elizur Ely Clarke, New Haven, Connecticut, U.S. 

793. BERNAKD James WEBBER, Newton Abbot, Devonshire, ‘‘ Improvements 
in machinery for thrashing and rubbing barley and other grain,.’"— 
Petitions recorded 21st March, 1865. 

707. HAROLD PorreR, Manchester, “ Improvements in treating the waste 
liquors obtained in bleaching certein vegetable substances,” 

799. WiLLIAM JuBY COLKMAN, Bury St. Edmund's, Suffoik, “ An improved 
composition for clarifying and fining beer and other fermented liquors.” 

804. ALFRED PakaF, Gixsgow, Lanarkshire, N.B.,‘* Improvements in dye- 
ing and printing cotton or Jinen fabrics or yarns.”—Petitions recorded 
22nd March 1865. 

815, VUNCAN MackenzI8, Graham-road, Dalston, Middlesex, “ Improve- 
ments in hinery and ay tus for indicating, selecting, and reading 
in such cords or designs or patterns, as are transferred and perforated on 
cards, papers, or their substitutes, and for revroducing and repeating 
duplicates of such operations on such materia's for Jacquard machines.” 

824. Gore Henry Castaee and JouN ALFRED CASTREE, Manchester, 
‘Improvements in looms for weaving.” 

826. James CLIFFORD Mor@an, Rotherham, Yorkshire, “‘ Improvements in 
stoves or fire-places, ash-pans, and fenders.”—Petitions recorded 23rd 
March, 1865. 

828, WiLtiaM Simons and ANDREW Brown, Renfrew, Renfrewshire, N.B., 
“Improvements in dredgers,’ — Petition recorded 24th Murch, 1865, 





t 


munication f-om Francis Stebbins Pease, Buffalo, New York, U.S.— 
Petivions recorded 20th — 1865. 

1462. Lupwie Drew, ackney-road, London, “Improvements in 
mechani-m for locking or fastening trers or sets of drawers arranged in 
writing t»b'es. cahinets, chests, or other articles of furniture.”—Petition 
recor ed 27th May, 1865. 

1487 Joun Catvert, strand, London, ‘‘ Improvements in the construction 
of locks,” — Petition recorded 80th May, 18.5. 

156”. Josera Recx Cooper. Birmingham, “ Improvements in central fire 
breech-loading tire-arms.”—Pettion recorded 8th June, 1865. 

1604. James Guirriras, Old-street, Ludlow, Shropsh:re, “ An improved 
self-acting break for four-wheeled carriages.”—Petition recorded 13th 
Jun. 1865. 

1623. GtorGe Epear Way, Norfolk-street, Strand, London, “ Improvements 
in the manufacture of pianfortes."—A communication from Maurice 
Vergnes, New York. U.S. — Petition recorded 15th June, 1865. 

1785. CHARLES FREDERICK CLAUS, Fearnhead, near Warrington, Lancashire, 
“ Improvements in obtaining sulphates and carbonates of potash and 
roda.”—Perition recorded 6th July, 1865. ; ; 

1829. James Soutter, sen., ana Tuomas Curist8, Edinburgh, Mid-Lothian, 
N.B..‘ Improved means for marking provress in the game of croquet 
and other games.”— Petition recorded 11th July, 1865. 

1844. GkoRGE CLAYTON CoLLYER, St. George-street. East, London, and 
CHARLES LEwis R Bexts, St. John-street, Clerkenwel:, London, 
*U ilising the stalks, smalls, and waste of tobacco for certain purposes.” 
—Petition recorded 13th Juiy, 1265. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such apptications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said offive of the 
Comnsi-sioners, within twenty-one days after the date of the Guzette (and 
of the Juurpal) in which this notice is issued. 


List of Specifications Published du the week ending 
ee dona daly aeg. e 


1057*, 4d.; 2146, 10d ; 2147, Sd. ; 2148, 6d.; 2149, 10d.; 2150, 8d. ; 
9151, 4d.; 2152, 4d. ; 2153. 1s. 2d.; 2151, 4d.; 2155, Is.; 2126, 4d.; 
9157, 4d. ; 215%, Sd. ; 2159, 4d. ; 210, 6d. ; 2161, Sd. ; 2162, Sd. ; 2163, 8d. ; 
2164, 4d. ; 2165, 41. ; 2166, 4d. ; 2167, 1s. 2d. ; 2168, 1s. 84.; 2169, 1s. 101, ; 
2170, 8d. ; 2I71, Sd. ; 2172, 4d. ; 2175, 1s, 4d. 3 2174, 8d. ; 2175, 4d. ; 2176, 4d. 5 

, . 





2177. 84.3 2178, 1s. 2d ; 2179, 2s. 4d.; QIN", 41.3 2181, 4d.; 2182, 4d. 


2183, 4d. ; 2184, 4d. ; 2155, 4d. ; 2185, 4d. ; 2187, 4d.; 2188, Sd.; 2189, 4d. ; 
2190, 4d. ; 291, 4d. ; 2192, zs. ; 2193, 44, ; 2194. 6d. ; 2195, 81. 5 2196, 38 6d. ; 
4d. ; 


2197, 6d.; 219%, 4d. ; 2199, 1s. 101.; 2200, 4d.; 2201, 4d.; 2202, 
2203, 10d. ; 2204, 10d. ; 2205 1l0d.; 2206, 4d.; 227, ldd.; 2 
2209, 4d. ; 2210, 4d. ; 2211. 10d. ; 2212,101. ; 2213, 8d. ; 2214, 10d. ; 2 
2216, 4d. ; 2217, 4d. ; 2218, 4d. ; 2219, lod. ; 2220, 8d. ; 2221, 8d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINKER, at the office of her Majesty's Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
33. J. M. Kirsy, Northampton, “ Generating steam and heat.”—Dated 5th 
January, 1865 

In performing this invention the patentee proposes to construct a 
chamber of iron or other metal, or fire-bricks, by preference in the form of 
an inverted cone or dome, with a furnace beneath. The floor of tne 
chamber which forms the top of the furnace should be horizontal or flat, 
Behind the furnace a flue is constructed, and an opening is made for the 
ingress of cvld air, which rushes into the chamber by a pipe fixed in an 
oblique position, so that the air readily ascends therein. At the top of the 
chamber is an exit pipe for the heated air and steam, and brick work is set 
up to enclose or complete the chamber, Through the front of the chamber 
a water supply pipe is passed, extending close to the middle of the chamber, 
down which water is allowed to flow slowly, so as to drop upon the hot 
plate or floor, and thus become instantly converted into steam. Coal or 
coke may be used in the furnace, but jets of gas or flame from oil will in 
most cases be found sufficient. 

35, J. E. Witson, Grasmere, Torquay, “* Improvements in locomotive engines» 
and in the springs of railway carriages.”— Dated th January, 1865, 

In construciing a locomotive engine according to this invention it is pre- 
ferred to employ four pairs of wheels, each with an outside crank pin, 
which are coupled together, and also to two crank pins on cranks at the end 
of a central crank shaft, which is driven by two steam engines situated 
between the side fastenings. In order that locomotive engines may, not- 
withstanding their lengt), pass freely round curves, the forward and hinder 
axle boxes have a short play between their horns, so that the forward 
and hinder axle can move endways with their boxes a shurt distance. In 
coupling the wheel. \oge:her, the crank pins or journals for the coupling 
rods are made spherical, in order to allow for the endway motion of the 
axies when passing round a curve; a@ slight play is also sllowed between 
the cranks on the driving shaft and the convecti»g rods. In constructing 
springs for railway carri.g+s, in order to render them more suitable for 
varying loads, flat straight bars, by preference of tempered steel, are used, 
anu they are so arranged that, when there is a light load in the carriage, 
only part of the elastic bars come into action, aud, consequently, present 
the desired elastici'y, more and more of the elastic vars coming iuto action 
to support the load as it becomes greater and greater. Between the suc- 
ceeding bars constituting the complete spring, and near the ends thereof, 
are blocks, having between them and the next elastic bars spaces sufficient 
for the elastic play of the bars which receive and support the load, but as 
the weight of the load becomes greater and greater, the first bars which 
receive the load come in contact with the blocks between them and the 
next elastic bars and supported thereby, and by the elastic bars by which 
the blocks are supported, and sv on till all the elastic bars come into action. 
—Not proceeded with, 

87. J. C. Amos, Grove, Southwark and W. ANvERSON, Erith, “ Tubular 
boilers.” — Dated 5th January, 1865, 

The main feature of novelty in this invention is the combination of a 

horizontal cylindrical case c-ntaining within it a cylinder forming a fire 





843, Ec win Woiverson, Birmingham, ‘ Improvements in the 
of ornamental metallic chains.”— Petition recorded 25th March, 1865, 

862 CHARLES MATTHEWS and JouN Fexxpays, Wolverhampton, Staffordshire, 
2 cee in the construction of furnaces for the consumption of 
emoke, 

8066. Joun Cavin THompson and Jonn James MALBOURNR GREEN, Green- 
wich, Kent, ** Improvements in the construction of railway carriages to 


ure 





facilitate the passage of the guard or other person from end to end of the | 


train while it's travelling.” — Petitions recorded 27th March, 1865. 

S77. Ricuarp Youre, North Frederick-street, Dublin, and CuarLes Finuay 
OLIPHANT GLassyorD, Galway, “‘ Improvements in the preparation or 
treatment of sea weed, aud in obtaining products therefrom.”—Petizion 
recorded 28th March, 1865, 

590. ALEXANDER CHaruin, Adelphi, London, ‘* Improved appara‘us for the 
instantaneous lowering and detaching of ships’ boave.”— Petition recorded 
20th March 1865 

955, WiLtiaM EpwarD Nerwtox, Chancery-lane, London, “ Improved 
apparatus for expressing liquids from pulpy and semi-fluid substances." — 
: - -cccccacaen from Louis Pierre Rovert de Massy, Rue St. Sébastien, 

aris, 

9°6. WiuttaM Butstrope, Mount Farm, Cookham Dean, Berkshire,  Im- 
proved a: paratus applicable to steam cultivation,”"—Petitions recorded 
4th April, 1865. 

{85. RicuagD Garrett, jun., Leiston Works, Saxmundham. Suffolk, * Im- 
proved apparatus fur reducing wheat and other straw.”—Petttion recorded 
6th April, 1865. 

1031. WILLIAM EDWARD Newton, Chancery-lane, London, ‘* Improvements 
in the construction of submarine telegraph cables, and in the mode of 
submerging or laying them in the water."—A communication from Jean 
— Arman, Kue,St, Sébastien, Paris.—Petiteon recorded 11th April, 

865. 

118%, ARTHUR CHARLES ExnpERson, Charing-crose, London, “Certain im- 
rovements in weter-wheels.""—A communication from Eugene Romestin, 
‘aris.— Petition recorded 28th April, 1865. 


1245. WILLIAM Forp TaNLKy, Great Turnstile, Holborn, London, “ Im- | 


provements in straight line dividing e gines and twols for regulating dis- 
tances.’’ Petition recorded 4th May, 1865 

1825. Grorex Summoxs, Holborn, and Gorge Water Siumoxs, New 
Turnstile, Holbora, London, “ Improvements in the means and method 
of producing lithographic impressions, and in the apparatus connected 
therewith.”—Petition recorded 12th May, 1865, 

1875. hichakd TooMER Bint, (tterbourne, near Winchester, Hants, ‘‘ Im- 
provements in trays used for catching rabbits and other an‘mals,”— 
Petition recorded 18h May, '865. 

139!. CHARLES BravLEy, Vidbam, Lancashire, ‘* Certain improvements in 
machinery for spinning and doubling cotton and other fibrous sub- 
Stances."—A communication from Joseph Slater, Hanover. 

1882, WitLtaM Epwakp Niwron, Chancery-lane, London, ** Improvements 
in apparatus for raising oi! and other liquids from deep wells.”"—a com- 





, ash pit, and flue, with a second cylindrical case titted with tubular 
flues like the boiler of an ordinary portab e engine, the water svaces in the 
two divisions of the boiler being connected by necks or tubes which a ite 
the two cases, and form passages through which the water can circulate 
freely. In some inst the p muke the internal or fire-cham: er 
cylinder of the same length, and in others shorter than the enclosing or 
outer case, When the length is contracted, they employ the space thus 
gained beyond the fire chamber cylinder as boiler space, and insert therein 
short lengths of fire tubes, which conduct the flame and heated gases 
through the extended portion of the boiler. The flame and gases then pass 
upwards and return through the tube in the second case, and after circula- 
ting around the annular water,space in the lower cylindrical case pass thence 
through an uptake to the chimney. The improved boiler may be set in 
brickwork, or it may be constructed as a self-contained boiler, as desired. 

48. C. DE Brrevr, Strand, Westminster, ‘‘ Locomotive engines."—A com- 

munication.— Dated 6th January, 1855. 

This invention consists in constructing locomotive engines with, or in 
applying thereto, an air chamber or chambers, and valves and valve 
g:aring, wherely, when the steam is shut off and the valve gearing 
reverse’, the cylinders may be converted iuto force pumps for conden- 
sing or pumping air into the said air chamber or chambers, whereby 
the gradual increase of pressure thus produced may oppose a gradually 
increasing and elastic pressure or resi-tance to the pistons, and, 
consequently, to the accumulated onward motion of the locomotive or 
train. The air so compressed may press on pistons in small cylinders work- 
ing timber or metal friction blocks or brakes placed against the iron driving 
wheels of the engine, or against the wheels of the tender, or the rails for 
assisting the retardation.—Not proceeded with. 

51. J. Ropertsox, Glasgow, “ Furnaces, ash pits, and flues for the consump- 
tion of smote, &c.”— Vated 6th January, 1865, 

This inven. ion relates tu certain improvements in the construction and 

arrangement of furnsers, ash pits, and flues, the chief objects of which are 








to consume the smoke aud other noxious prvducts arising from combustion, | 


together with a large saving of fuel. According to one mod fication it is 
proposed to have an air-tight door in the ash pit with an orifice formed in it, 
into which a tube is inserted leading from fanners or o: her apparatus for 
forcing or drawing air into the ash pit, thence up through the fuel and alon 
the flues, Instead of this arrangement perforated tubes may be introcu 
into the ash pit near the fire bars, and air forced up through these perfora- 
tions into the fuel and flues ; and perforated tubes may also be intro.uced 
into the furnace and so arranzed in it that, when the air is forced into the 
tubes, it acts upon the burning fuel in small currents by passing through the 
perforations.— Not proceeded with. 
55. G. B. GaLLowaY, Liv rpool, “ Improvements in motive power and means 
tion between passengers while ling, and appli con- 
nected therewith.” — Dated 7th January, 1865. 








These improvements consist in the application of principles involved in | 


part described in the specification of former patents granted to the present 


patentee dated respectively March 15 h, 1859 No. 651), and October 31st, 


1857 (No. 2765), and in motive power and means 


of communivation as 
tween p gers while t Hing and app connected therewith. 
The invention consists in the combination of air and water which the 
patentee jointly or separately forces into steam boilers, generally by a suit- 
abl- arrangement of feed p:pes and valves in conne ‘tion with the furnaces, 
or any other parts of boilers ; an« in respect to boilers for locomotive pur- 
poses, applicable for the purpuse of transit by sea or land, he proposes, 
ijustead of surrounding the upper tubes with water (as is now the general 
practice) to fill the space with atmospheric air, in order that it may combine 
with the steam which arises from the water by which the fire space and other 
parts are surrounded. And where larger boilers are required for other pur- 
poses, he adopts the construc'ion of boiler and furnaces by which he causes 
the smoke and gases to pass over a coke furnace or fire by asuitable arrange- 
ment of the flues and tubes (simi/ar to the plan described in the specification 
of parent No, 651 before referred to) before it passes into the uptake or 
chimney, and as a further means of economising power he causes the boiler 
feed pipes to pass over or underneath, or by the sides of furnaces or fire- 
places ; and he also forces water and atmospheric air through pipes by a 
regulating feeding process, so that steam or motive power shall be attain- 
able at the end of such pipe, which may be at once applied to engines, or 
may be first received through a pipe baving a steam vaive affixed in it 
( ted with an in which it shall be subjected to greater heat, 
if required), or through a separately-c.nstructed fire-place as a means of 
superheatiuy it prior to its being appl.ed as motive power. Or he produces 
motive power through the use of any of the known agents by which elec’ ricity 
is produced, and applies electricity in combination with water or air, or both 
by and through suitable arrangements, such as pipes, valves, and accumu'a- 
tors. And in respect to furnaces, instead of allowing the gases from them 
to pass off so quickly as they do at present, he proposes to continue the tubes 
in a circular or other direction to as great an extent as the construction of 
the boiler will admit, the object being the more complete utilisation of fuel ; 
and for this object he may also split up the flame in its passage through 
the tubes by angular divisions, which he shail place horizontally within 
+e A ge invention comprises many features which we cannot here quote 
n detail. 











Cxiass 2,.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, 
Harness, ge. 

29. W. Watson, Johnstone, Renfrewshire, ‘‘ Apparatus for propelling 

vessels "—Lated 5th January, 186. 

This invention caunot be descri.ed without reference to the drawings. 

30. C. Pickwortn, Homer-road, Hackney Wick, © C mmunica‘ion between 
the pissengers and guard and betucen the guard and drivcr of a railway 
train in motion.” —Lated Sth January, 1365. 

One object of this invention is 1o enable passengers in a railway train to 
communicate by signal with the guard when the tran is in motion, and 
another object is to enable the guard to communicate with the driver. The 
means employed to communicate between the parsenvers and the guard 
consist of a hollow tube of metal, or other material, made in divided 
lengths, but uuited when the train is m«de up, so as to form a hollow tube 
secured to the railway carriages, aud reaching from or over one end of the 
train to the other, and ending in or near the van, brake, or carriage of the 
guard or other person in charge of the train. The signal is communicated 
from the passengers to the guard by means of bulls of metal, wood, ivory, 
cork, or other waterial, such balis being piaced (one for each compartment 
of every carriage) in cups or other reveptacies above, but in cownection 
with the tube, und retained in their places until a passenger pulls a wire 
or cord, wheu one of the balls will be released and will fall into the tube, 
aud will, by the means hereina'ter mentioned, be impelled throuzh the 
tube into the said van, brake, or carriage, whev, falling upon a metal gong, 
or the spring of an alarum, it will immediately attract tue attention of the 
guard or other person in charge of the train. The bails may be numbered 
or marked, so as to denote the particular carriage and compartment from 
which they have been sent. The means to impel the balls through the 
tube consist of pneumatic pressure from fans or blowers convected by 
suitable machinery with the engine, and so arranged as to force a con- 
tinuous current of air through the tube when the train is in motion. The 
communication between the guard and driver ts obtained by means of a 
separate tube, through which the guard may send written messages or 
signals to the driver of the evgine in buliow balls. This could be worked 
by means of a fan or blower in the guard’s vav, and worked by hand or 
otherwise.— Not proceeded with. 

52. E. Tver, Old Jewry Chambers, London, “ Apparatus used in train 

signalling on ravlways.”— Dated 6th January, 1565. ; 

This invention has for its object improvewents in apparatus used in train 
signaliing on railways. Hituerto, iu signalling trains by means of the 
step-by-step or dial telegraph, very great uncertaity has been found to 
exist from what is techuically known as tripping. This 18 caused in 
humerous instances by the transmitting key used by the signalman being 
worked at too great a speed, causing the distant instrument to trip or lag 
behind, and therevy exhibit one particular signal at a station, and quite a 
different one at anotver station, At other times the tripping hus been 
caused by bad contact, especialiy where alternately rever-ed currents have 
been ewployed, the requisite time for the efficient working of the instru- 
ment nut having been allowed for in the coustruction of the transmitting 
key, the electric currents being sent faster than the mechanical arrange- 
ments can keep pace with, Now, in order to avoid these irregularities, the 
patentee arranges this instrument in pairs, in such monver that, if it is re- 
qu red to iransmit two or more currents along the same wire in the same 
uirection, the indication on the dial will only record ove signal ; and this 
arrangemeut has the fucther advantage that, after the riznaluan bas for- 
warded ove signal which appears on the dia: of the distant instrument, he 
can travsmit two, three, or more instruments, generally known as beil or 
gong-cail signals, in rapid succession, without altering in any way the pre- 
vious signal exhibited on the dial plate of the dis:ant instrument, 

66. L. Weser, Brussels,“ Bits for horses and other animals.”—Dated 9th 

January, 186). 

In constructing a bit for horses and other animals, according to this in- 
vention, the bit is composed of four cheeks or branches, two to come on 
each sive of the mouth of the horse ; the two cheeks on each side are of 
dirierent lengths, and are connected together at their upper euds by a pin- 
joint. Each cheek carties at its lower eud a ring, to which a rein is to be 
attached ; the two shorter checks are also prolonged a short distance above 
the point where they are pin-juinted to the longer checks, and at the upper 
ends of these prolongations they are furnished with ovher rings, by which 
they are c nnected to the headstal). To these rings 1s also attached a light 
chain, which is to pass behind the lip of the horse or other animal; the 
two shorter cheeks, which come one on either side of the mouth of the 
animal, are connected together intermediate of their length by a transverse 
bar, which forms the mouthpi ce of the bit. The two longer cheeks are 
also joined together by a similar cross bar, which, when the short aud long 
cheeks or branches on either side of the bit »re newr y parailel with each 
other, comes behind and corresponds with the bar connecting the shorter 
cheeks, When the rein counected to the rings of the shorter cheeks is 
puiled on, the checks merely act as levers to draw back the mouthpiece of 
the bit, as iu an ordinary snaffle bit; when, however, the rein counected to 
the rings of the longer chceks is pulled on, the bit acts as a curb, the 
cheeks veing then cau-ed to separate the one from the other by turning on 
their pm-joints, so causing the cross bars which form the mvuth piece of 
the bit tu separate the one trom the other, and vy this means produce addi- 
tiunal pressure on the jaws of the animals. It will thus be seen that the 
bit combines the advantages of a snvffle and a curb, and that the snaffle 
aud the curb can be used either separately or jointly. 





Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
43. J. A. CastKuR, Manchester, ** Looms.”—Vated 6th January, 1865. 

This invention reiates to double looms, in which two picces of fabric are 
woven at one ad the same time on the same level. ‘ihe warps for the 
two fabrics pass between the dents of two separate re: ds attached to one or 
more reed caps, and to one lathe or batten, there being two shuttle boxes 
and one or two slots on the same level. Instead of using two pickin :- 
sticks only for actuating the pickers and shuttles, the inveutor employs a 
picking stick at each end of the lathe, end either one or more, as may be 
found desirabie, in the middle, but one in preference. The picking-stick or 
sticks pass through a slot or siots in the lathe or lathes, aud are worked by 
tappets or projections on the tappet shaft, or in sbafts paraliel with the 
shuttle-boxes and slots. When desirable, instead of forming a slot or slots 
for the centre stick or sticks, he divides the lathe into two parts, leaving 
between them a space merely -ufficient to allow the traverse of the stick or 
sticks. In all cases there will be three or more pickers and picking rods, 
and when there are four picking sticks, each picker will be driven by its 
corresponding stick, but when there are three picking-sticks, the centre 
stick acts alternately upon two pickers, one at each side.—Not proceeded 
with. 

44. B. Doxgson, W. SLATER, and R. HaLLIweEtt, Bolton, * Ginning cotton.”— 
Dated sth Janvary, 1365 

This invention consists, First, in applying to saw gins of the ordinary 
construction two perforatea mets) cylinders, each furnished with an internal 
damper; and, Secon«ly, in applying to saw gins a lattice cloth or creeper 
to cullect and deliver the cleansed cotton in any required position. 

45. J. Craw and J. Macavunay, Paisley, “ Weaving ornamental fa! rics.”— 
Dated 6th January, 1805. 
The patentees claim the weaving of two-faced ornamental fabrics, or 





Jury 28, 1865. 
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fabrics presenting a distinct and complete pattern on both faces, with 

warps differing in co'our from any of the wefts, and woven so as to consti- 

tute essential parts of the design, and prod varied chamel effects, | 

sub-tantially as set forth. 

68. A. Bartow. Crawshaw Booth, near Ravtenstall, Lancashire, “ Jack and 
siw)bing frames.” —Dated 9th January, 1865. 

This invention cannot be described witheut reference to the drawings. 
69. R. A. and G. H. LiguTotuer, Chorley, Lancashire, ‘* Flyers for preparing 

cotton and other sibrous materials for spinning.”—Dated 9th Junuary, 
1865. 

This invention relates to those flyers which are provided with presses, 
either sinzle or double, and consists in an arrangement whereby the 
inventors are enabled to obtain what is commonly called a soft bobbin, but 
in a compact form. According to the usual plan, when pressers are used, 
the sliver, after passing through an aperture in the neck of the flyer, is 
drawn partly areund the periphery thereof before it passes down the leg, 
and more twist than is necessary for the after process of spinning is. there- 
fore, required in order to rsist the strain or drag to which the sliver or 
thread is subjected. This invention consi+ts in avoiding the strain or drag 
arouid the neck of the flyer, so that the inventors can make a sliver with 
less twist, such as is usually made by the ordinary flyer without presser. x 





To 
accomplish this they cau-e the sliver or thread to issue from the neck of 
the flyer in a line with the leg thereof, and it therefore passes direct to the 
said leg, and then to the presser and bobbin as usual.—Not proceeded with. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, V\ indlasses, Implement: 
Mills, Gc. 
84. J. Sxenton, Lostwithiel, Cornwall, *‘ Ploughs.”"—Dated 5th January 


Flour 





0. 

This invention relates to improvements in the construction of ploughs, 
whereby the patentee is enabled to shift either of the mould plates free of 
the land side or furrow by the simple turni: g of a turn wrest handle either 
to the right or left. or by any other equivalent mechanical contrivance, 
such es a lever or screw shaft, while by the sume ac:iop the other plate is 
thrown forward together with the greeter for commencing the return 
furrow. The turnwrest handle is fixed between the two piongh arms or 
di.ectors: it aciua ex a shaft at the end of which a pinion or toothed 
wheel is fixed, gearing with a horizontal segmeutal toothed rack or 
quadrant set on a vertical axis, and connected to the two mould plates ; it 
js, therefore, obvious that, by winding the turnwrest handle in the required 
direction, one or other uf the plough moulds will be shifted free of the 
furrow, as first stated. 

38. G. A. Bucunoz, Alfred-place, Brompton, “ Apparatus for hulling grain 
and jor r ducing granular substances. ’— Dated 5th Jonuary, 1865. 

This invention caunot be described without refe:euce to the drawings. 

64, J. H. Jounson, Lincoln’s-inn-fields, London, “ Apporatus for cleaning 
rive, coffee. de." —A communwation.—Dated 9th January, 1865. 

This invention relates to that cliss of machinery for cleaning rice, coffee, 
or other grain or seed of a like nature, wherein the grain or seed is clea: ed 
by attrition in a ve-sel or mortar, such attrition being produced by the 
action of a screw-bladed propeller revolving horizontally near the bottom 
of the said vessel or mortar, According to this inveution it is proposed to 
roughen the bottom of the vertical propeller shaft, or to meke it of stone 
or other substance of a grinding or gritty nature, or to enclose the propeller 
shaft in a long tubular collar or casing composed of stone or other sub- 
stance of a grinding or gritty nature, or to make such part of the apparatus 
of metal having its surt«ce 1oughened, by which means a better rubbing 
and cleaning action on the substances under treatment is obtaiued. 





Cuiass 5.—BUILDING.—NoneE. 


Cuass 6.—FIRE-ARMS.—None. 


eee 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


41. J. C. Bayury, Park-place Villas, Mai/a-hill West, ond D. CAMPBELL, 
Plumstead, ** Lamps fur burning the vapour of volatile fluids.”"— Dated 
6th Januory, 18t 5. 

This invention consists, First, in the application of a current of air, 
for the purpese of keeping the fluid in the burner tube and reservoir of the 
lamp cool, thereby ensuri: g perfect safety from explosion by overheating. 
The inveution consists, Secondly, in a method of regulating the amount of 
light, which the invento:s do, in the first arrangement, by a cover fitting 
closely over the outer surface of the burner, and which contains holgs or 
pr: jections so arranzed that by shifting the said cover or regulator more 
or :ess, one or more of the apertures may be closed. The cover or regulator 
referred 'o may, in the second arrangement, either form part of the said 
jeckct, or be fitted independeutly.—Not proceeded with. 


53. G. RayMonD, Geneva, ** Escapements for watches, dc.”—Dated 6th Janu- 
ary, 1-65. 

This invention has for its object the so constructing the escapements of 
watches, and other timekeepers in which balance or swing wheels are 
employed, as to render the overturning of the balance impo sible. For 
this purpose the impelling pallet, which receives the impulse from the teeth 
of the escapement wheel, is carried on the axis of the balance or swing wheel 
as is usual ; the unlocking or discharging pallet is not carried on this axis, 
buta pinion on the axis gives motion toa second and larger pinion, which is, 
by preference, formed with three times as meny teeth as the pinion on the 
axis of the balance or swing wheel. The unlocking or discharging pallet 
is either carried on the axis of this larger pinion, or motion is transmitted 
to 1tfrom this pinion, By this means the balance wheel must make three 
complete revolutions before it can trip or overturn, 





Ciass 8.—CHEMICAL. 





Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, | 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

25. J. F. Jonrs, Rochester, New York, U.S., “* Machines for making paper | 

board. '—Dated 4th Junuar., 1865. 

The ovject of these improvements is to produce paper board in a contin- 
uous indefinite length ty a peculiar construction and arrangement of 
parts, as hereinafter de-cribed. In paprr-making two distinct classes of 
machines have been employed—the cylinder machine, in which a cylinder 
takes the pulp from a vat in which it runs and deposits it upon a felt that 
passes between press rollers; and, second, the Fourdrinier machine, in 
which a wire cloth apron is employed, which receives the layer of pulp and 
deposits it upon the felt to be run through the press rollers in the same 
manner, These improvements c mbine, in a degree, the qualities of both 
these classes of machines. A suitable frame is employed, on which is 
mounted, in any desirabie manner, a large hollow cylinder, composed of 
two - ud rims or rivgs, conneeted, at a short distance from the periphery, 
by lon. tudinal rod-, on which rest a covering of wire cloth, permitting the 
passave of water filling the entire space between the said rmgs, The 
cyl nder may be supported in any convenient manner, and revolved by any 
suitable means, Around this cylinder is a circle, and at a suitable distance 
therefrom are arranged pressing rollers, These roliers may extend entirely 
or only partially around the cylinder. They are made adjustable, in 
reference t the cylinder, by means of pressure rollers and coiled springs, 
or other suitable devices, The induction rolier at the top has a pressing 
device, so arranged as to force the said roller away from the cylinder, to 
admit the pulp ; anu tae other rollers have the pressing device so arranged 
as to force the rollers down to the work. The boxes of these rollers may 
be kept in position by means of set screws. Around the said roliers passes 
an endless wie mesh apron, The distance between this apron and the 
cylinder is sufficient to allow the necessary depth of pulp to form the 
required thickness of beard. The distauce between the cylinder and apron 
may be varied by the said screw and spring, or other convenient means, 
The pulp from the hopper passing between the cylinder and endless apron 
is compressed into a web, ben carried around to the last roller of the 
series by the motion of the cylinder snd rollers, it is taken up by an adjust- 
able coucher, the latter bemy situated at an angle equidistant from the 
said roller and another roller placed in an exterior projection on the cir- 
cular frame supporting the said rollers surrounding the cylinder. This 
coucher is made adjustable by means of a spring and set screw, and presses 
the web against the two rollers. A felt passes around the roller on the 
exterior of the circular frame and another roller in the frame of the 
machine, on which felt the web is carried between the said roller in the 
frame, and asimilor roller directly above. Within the cylinder is situated 
a shallow receptacle or trough, preferably occuj ying the whole diameter of 
the interior, and baving a suitable discharge spout at one end. This 
trough catches the water that is pres-ed from the pulp at the top of the 
cylindr. ‘Ihe suction box empioyed is composed of three longitudinal 
greoved rollers, mude of india-rubber, or other suitable material, situated 
within the cylinde: at the to; The two upper ones reach the wire cloth 
surrounding the cylinder, the lower one works betweeu the other two, 
sooming & tight enclosed space between the three rollers and the cylinder. 

‘hese roliers have suitable end bearings, and an escape pipe opens from 
the said enclosed space. The inventor employs also a vibrating or recipro- 
eating bar in the hopper, for the purpose of interweaving the fibres of the 





pulp, and properly feeding the same into the space between the cylinder 

aud the endless apron. his bar is preferably formed with rings and inter- 

mediate spaces, and receives its motion in any convenient manner.- Not 

proceeded with. 

40. J. E. Vicounerr, Nelson-squore, Peckham, ‘* Treatment of carbonaceous 
minerals.”— Dated 6th January, 1865. 

The object of this invention is, First, the application of processes 
embodied in former patents, along with other processes, to minerals, such 
as shale, contai: ing carbonaceous matter mixed with argillaceous, earthy,,or 
stoney substauces, so as to render their carbonaceous portions available for 
fuel ; and, Secondly, the construction and arrangement of apparatus for 
effecting the processes embodied in the said former patents upon combus- 
tible matters, so as to produce blocks of agglomerated fuel. In app!ying 
the agglomerated processes to minerals ining carb matter the 
patentee first reduces the minerals to powder ; and if they are already rich 
in carbonaceous matter, he adds suffictent coul or other fuel dust to render 
the mixture readily combusti-le. He then agglomerates the mixture, 
leaving therein the earthy or other incombustibl ineredicnts, » hich, being 
in small quantity, do not interfere greatly with the combustion. When the 
earthy or other tible sub are present in large quantities he 
separates them, as far as possible, from the carbonaceous matter by sifting 
and washing the pulverised mineral, and he then a, glomerates the carbona- 
ceous residue, adding, if necessary, coal or other fuel dust before 
agglomeration. The apparatus which he employs for azglomerating the 
dust of fuel is intended to effect successively and continuously three opera- 
tions, viz., mixing the fuel dust with lime in a dry or nearly dry condition, 
pugging the mixture with alkaline silicates in solution, and moulding the 
mixture into blocks convenient for transport, 

42. J. Lenaupy, Paris, “ Boiling grain sugar in vacuo.” — Dated 6th Janu- 
ary, 1365, 

After having run into the apparatus a certain quantity of syrup dissolved 
and clarified by the usual process, and whin suffivi n'ly condensed, the 
patentee introduces into the usual apparatux em,ioyed for that purpose a 
quantity of grain sugar, such as is produc-d fiom the cane and beet root 
mapufectures, or from the refineries, varying the proportion according to 
the quality of the syrup, that of the grain sugar introduced therein, and 
the quality of the sugar desired to be produced. The introduction of the 
grain sugar is natural y and easly performed by the action of the vacuum, 
no matter by what mechavical weans produced, and may be accomplishe. 
at once or by successive charges. The dissemination of the grains of sugar 
is immediately effected by hard boiling, and may be also fucilitated and 
accelerated by some peculiar disposi:ion of the orifice of introduction. 
The grains teing tiorougly separatec are, in the first place, washed and 
purified—and consequently bleached ; subs: quently, by means of successive 
overcharges of syrup, as prac in the ordinary process, they become 
bi: ger by being covered with fresh coats of crystaliisation, while at the 
same time, they provocate in the syrup the furmation of fresh crystals, 
which adhere to them in such a manner as to produce a h NK 








patentee prints in duplicate blank forms of tickets on paper of two different 
colours to make a marked contrast between the one to be delivered wien 
filled up to the passenger and the other (the original) to be retained by the 
company. These tickets he binds up togeth:r so that the original end 
counterpart tickets will alternate throughout the book, that is to say, all 
the sheets of original tick. ts which are intended to remain in the be 

be filled up by the station clerk or ticket taker, as the cause may be, shall 
have a counterpart on the leaf followmg it, and these counte: tickets 
shall correspond in position to or underlie the original tickets ng the 
corresponding numbers, The original ticket, or that which is to be 
retained by the company, he propo-es to print on white and the 
counterpart on orange, or such other colour as will contrast well with the 
white. This marked distinction in colour will enable any casual looker-on 
to assure himseif that the collector or cierk 18 following his instructions by 
filling up the white ticket to be retained, and thus preparing vimuitaneously 
the receipt or voucher for payment of excess charge fur delivery to the 
passenger. 

36. A. V. Newton, Chancery-lane, London, ‘* Sewing machines.”"—A commu- 

nication.— Dated 5th January, 1865, 

This invention relates to that class of sewing machines which pro*uce 
what is termed the lock-stitch. Instead of a traversing shuttle being used, 
as heretofore, for tuk g up the loop of the vertical needle, an osciliating 
bobbin-holder, formed with a brake, is used to catch the loup of the needle 
thread, open it out, and pass the bobbiu through the loop. 


39. T. PickFoRD, Fenchurch street, London, ‘* Preparing and keeping aerated 
bev rages "— Dated 6th Janvary, 1865. ’ tind 

The patentee claims mixing aud bottling, or otherwise enclosing, in order 
to keep for subs quent use, aerated liquids and spirits, or ovher suitable 
liquors, in combination, 

49. G. Haseutine, S pton-builiings, Chancery-lane, London, “ Ma- 
chinery for shaping and tremming the heels of boots and shoes.’—A com- 
munication.—Datet 6th January 1865. 

This invention consis's in so con-tructing and arranging machinery 'hat 
the heel of a b ot or shoe can be shaped avd trimmed by the single opera- 
tion of turuing the bvot or shve about half-way round on the centres on 
which it is adjusted in the machine.— Not proceeded with, 


67. E. Beanes, Priory-road Kiburn andC. W. Fixzen, Bristol, “ Vacuum 
pans.” — Dated 7th January, 1805. 

Tn carrying out wis invention the patentees construct these improved 
vacuum pans 80 that the steam, bot water, or other beating medium used, 
shal be introduced into the ends of one-hulf, or thereabouts, of the number 
of heating tubes placed acruss the interior of a vacuum pan at one side or 
end of the pan, and into the ends of the other half, or thereabouts, of the 
number of beating tubes at the other or opposite side or end of the pan, 
Thus the upper evap rating tubes of a pau may receive the heating mecium 
at one side of the pan, and the lower tubes receive the heating medium 


+h " 








mass, 
46.A. Reynoups, Bagilt, Flint, “‘ Smelling zine ores.” — Dated 6th January, 
865 





This invention ists in the arrang t of a furnace (such as a blast 
furnace), a flue, and condenser, as hereafter described, so that zinc, other- 
wise called spelter, can be smelted from its ores in it, instead of in the 
retorts that are ordinarily employed. The zinc passes off iu vapour with 
the smoke at the top of the blast furnace, and in order to retain the zinc in 
the meta!lic form air must b- carefully exciuded at the top of the furnace 
or preferably coke must be placed in the flue, or charcoal ma, be employed 
instead. The coke may be heated by the smoke, or it may be heated other- 
wire, so as to reduce thezine to the metallic form, The inventor leads the 
flue into a chamber, or series of chambers, for condensing the zinc from the 
smoke. This condensing chamber may be either a large room, or a series of 
spaces, or of pipes, or otherwise, and may cooled externally by water. 
The smoke after leaving the condens-r may still carry some zinc with it, 
which should be removed by passing the smoke throuzh a condenser with 
water in it, or otherwise. The blast furnace may be of the same construc- 
tion as that g lly used fer It lead slags. ‘The coke iu the flue 
wou'd be placed near the part where it leaves the blast furnace, and the 
flue woula he a little larger in this part than in others to prevent stopping 
the drsught. It would be better to throw in the zinc ore at stated inter- 
vals through a door at the top of the furnace, and to moderate the blast 
while the zinc is passing off.—Not proceeded with. 

47. W. C. TnurGaR, Norwich, ** Keeping the substance of 
sweet.""— Dated 6th January, 1865. 

This invention consists in beating the substance of the egg without the 
sbell until the white and yolk are thoroughly mixed. The patentee then 
strains the mixture through muslin, or similar waterial, and then mixes 
with it sugar or salt, in which state it may be preserved quite fresh for an 
indefinite period. The egg must be submitted to mod heat to facili- 
tate its combination either with the sugar or salt. 

50. T. Ricnarpsen, Newcastle-wpon-Tyne, and M. D. Rucker. Leadenhall- 
street, London, “ Treating guano.” — Dated 6th January, 1865. 

The patentees claim) the application aod use of a svlu‘ion of phosphoric 
acid and sulphuric acid of a soluble phosphate of lime dried up or absorbed 
by means of any absorbent material or drier for improving the fertilising 
action of guano, in the manner stated. 

59, W. Baker, Sheffield, “‘ Manufacture and refinement of iron and steel.” — 
Dates 7th January, 1865. 

This invention relates to imp in the facture and refine- 
ment of iron and steel when such iron and steel are produced either by 
what is known as the Bessemer process or by similar processes, such as by 
the injection of air or of steam, or of air and steam, or when such iron and 
steel are produced or refined in, and by means of, what are kuown as air 
reverberatory or puddling furnaces, such furvaces being 80 constructed as 
that air or steam, or air avd steam, may or may not be injected into or 
upon the molten metal, The object of the invention is to cause and facili- 
tate the removul of certain im; urities sometimes contained im cast or pig 
iron, or other fusiole compound of iron and carbon, such ,impurities, in 
addition to others usually present, being phosphorus and sulphur, The 
separation of these elemen's from the molten metal is effected by the 
employment and use of metallic zinc, which the inventor finds combines 
with and causes the separation from the molten metal of the phosphorus 
and of the sulphur in part or entirely.—Not proceeded with. 
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Ciass 9.—ELECTRICITY.—None. 


—_———_ 


Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


26. G. Kent, High Holborn, London, “ Apparatus for cleansing and polish- 
ing knives.” - Dated 4tn January, 1865. 

For the purposes of this invention in order to give elastic support to the 
strips of leather employed iu knife-cleaning and polishing machines, the 
patentee employs strips of cloth of woven horse-heir or other strong hair 
or bristles. These strips of woven cloth are by preference folded in their 
length, and their edges are fixed, producing when desired in each case, a 
hollow tubular support at the back of the stiip or piece of leather to which 
it is applied. These woven elastic supports do not project so far from the 
surface to which their edges and edges of the strips of l-ather are fixed as 
the outer edgex of the strips of lea her project, hence the elastic woven 
suppor's do not act or come in contact with Lbe knives. In the place of, or 
iv conjunction with these woven elastic supports, hollow, tubalar, vulcanised 
india-rubber supports are employed. Twuese hollow tubular supp rts of 
india-rubber may te made into complete tubes formed with longitudinal 
tins or projecting ridges to facilitate their being fixed perallel with the 
edges of the strips of leath:r which they are to support, or narrow strips 
of sheet vuleanised india-rubber may be folded longitudinally, the edges 
thereof being fix-d at the backs of the strips of leather which they are to 
support; or a sheet of vulcanised india-rubber may have several folds 
formed in order that the strips of leather may be supported by the several 
folds of the india-rubber. In some cases steel tempered wire is employed, 
beut into vandykes, one vandyke bend resting on other such vandyke 
bends, or st: ips of steel are used i, combination with the above or separately 
with numerous cuts at the upper edges in order to form nuwerous parrow 
springs. ‘Ihe elastic supports are applied at the backs of the strips of the 
leather, so as not to project so far as the strips of leather, in order that the 
elastic support. may not, when they are in use, come against the knives 
which are in the machines, 

27. N. THOMPSON, Abbey-gardens, St. John's Wood, “‘ S'oppers for bottles, 
jars, vessels, and tubes, also for ordnance and fire-arms.”—Dated 4th 
January, 1865 

This mveution has for its object improvements in stoppers for bottles, 
jars, vessels, and tubes, also for ordnance and fire-arms, and consi t+ in con- 
structing a stopper of a ring of a toft yiclding elastic substance placed 
between two discs or parts, an upper and a lower one, to one of which is 
hinged or jointed a lever, which, when turned on its hinge or axis, is caused 
to act on the other in such manner as to move the two parts towards 
exch other ; when the discs or parts are drawn towards each other by turn- 
ing the lever they compress the elastic material between them, and cause it 
to bulge or protrude outwards all round the discs or parts, and the lever is 
so formed as to re'ain the parts from again separating until the lever is 
turned to allow them to do so, 

28. W. H. Roy. Upper Woburn-plare, Buston-square, London, “ Means for 
checking the receipts of ra:lway cierks.”"— Dated 4th January, 1805. 

The chiet object vt this iavention is vo enabie railway companies tu retain 
@ counterpart of all excess luggage and fare vouchers or receipt tickets 


issued to passengers by ticket-collectors and clerks, and thereby to give to 
such companies a complete check upon all their servants who are em- 
powered to receive moneys on tiis class of traffic. 


To attain this result the 





at the opp side ; or the distriousion of the tubes having the heating 
medium passing through in oppusite directions, may be arranged in the 
vacuum pan in any other way which may be preferred, for the purpose of 
producing an equivalent result. 

58. J. Atkins, Birmingham, ‘‘ M:tallic bedsteats.” —Dated 7th January, 1865. 

This invention consists in Connecting together certain of the parts of 
bedsteads and other metaliic articles by the process of casting, the said 
improvements being also applicable to the joining of such parts of other 
metallic articles as may be convenientiy joined by the process of casting.— 
Not proceded with. 

60. J. J. Buacknam, Birmingham, “ Improvements in brooch or other like 
Jastenings.” — Dated Tth January, 1866, 

This mvcxtion consists in superseding the necessity for the ordinary 
hinge-join: in the attaci t of pins to brooches, or other like 
fastenings requiring a pin or bar at the back, by coiling the wire of which 
the pin or br muy be com into a small circle or circles, thereby 
forming a spring at that end similar to the manner in which the same por- 
tion of a wursery pin is or has been made ; aud in the like manner to the 
coustruction of such nursery pins herein re‘erred to, So the patentee pur- 
poses protecting the points of brooch and other like pins and fastenings by 
securing a piece of wire, or its equivalent, tu the beck or end of the brvoch, 
that not only forms a loop, catch, or shieid, for holding the point end of the 

in or bar, but also forms a shield around the point to protect it from 

pjuring the wearer or others that may be brought in contact with it, such 
as infants or young children, while being nursed. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: Promising Demand: The Hot Weather and the 
Puddlers: Fair Inquiry for Sheets, Nuil rods, and Hoops—Pi 
Iron: Limited Production: Orders in Hand—Staixes anv 
Lock-ours—CoaL: Moderate—Hanrpware Travus: Jmprovement— 
Tue Stake or Tas Naters: Statementof Men and of the Masters 
—WOLVERGAMPTON CHAMBER OF OommERCE; The Vienna Com- 
mission—l'ne BinMineuaM WaGon Company: Creation of a New 
Copital — Kauway Kouine Stock Company: Declaration of 
Dividend and Keport—Bwmingnam Joiwt-stook Bank: 20 per 
Cent, Interim Divdend—1ne Statuz to James Wart: Increasing 
Support in Birmingham from Working Men—'lex Nowta Starrorp- 
SHIRE INDUSTRIAL ExHIBITION: A Success—Drawn Oven a PuLuey: 
Alleged Defective Machinery, 

Tae demand for finished iron, although quiet, is neverthele*s en- 
couraging, and mere than equal to the production. The reports, 
however, are to the effect that the setting in again of hot weather 
is very materiaily reducing the quantity produced—that the men 
are utterly unable to work scarcely half-time; and that, as a result, 
the iron that is required by customers cannot be supplied within the 
time specitied in the orders. Sume few of these are reaching us 
from America; and some sheet makers are busy upon specifications 
for sheets—to be sent out in a galvavised state—received by the last 
Australian mail. Nail-rod makers are also doing a good trade upon 
rods for the China specitications. Hoops, also, are in excellent 
request, as well fur shipment to the Southern States as for home 
cousumption. Plates are in diminished demand. The agents here 
of South Wales houses are still unabie to accept as many orders as 
they could book if the prices there did not keep up so high as at 
prevent. 

Ou Change in Birmingham yesterday (Thursday) there was 
more desire displayed on the part of certain makers of pig iron to 
obtain orders than has been observable recently ; but the production 
of that arcicle is now so very limited, owing to tae hot weather, that 
consumers are reluctant to increase upon the orders they have lately 
given out, notwithstanding that, as compared with the prices that 
regulated the orders now being executed, the terms they might 
have obtained would have beeu sligutly more favourable to the 
buyer. At the same time there were cases in which vendors were 
quite unable to accept orders fur pigs, owing to the firms they repre- 
sent being quite full of orders. Une case was mentioned, in which 
a irm, whose total present production is only 1,100 tons a week, are 
now in possession ot orders amounting to 20,000 tons. 

There is a good demand for thick coal in South Staffordshire for 
locomotive purposes; but the demand from the ironworks is very 
limited, owing Lo the small amount of work which the puddlers are 
doing. 

Tue hardware trades of the district are, perhaps, more animated 
than last week, in consequence of the arrival ot some orders from 
Australia and New Zealand. ‘The best business is being done at the 
coach spring and axie works at Wednesbury, and the inquiry for 
castings for comestic purposes is moderately goud. For spades, 
shovels, and forks, there 58 a full supply of orders, and the gratitying 
intelligence that there is to be no strike in the building trades in 
London has caused more activity in the building iroamongery 
establishments. 

The naiiers on strike in Sedgley and neighbourhood have held 
several meetings during the pust week. The speakers state that the 
najlers had been extensively canvassed, and they were of opinion 
that the attempted reduction of 10 per cent. was unjust, and the 
would never accept it. One speaker said that tue demand for nails 
was large, and the men were well aware that vefore the strike com- 
menced the orders were so numerous hat the masters were ready to 
“feich the nails red-hot trom the shops.” He (the speaker) did 
not desire to say one barsh word against the masters, but he knew 
they would be Jeft in the lurch if they did not speedily withdraw the 
notice of 10 per cent. reduction, for it bad been arranged for a great 
proportion of the men to go hop-picking, Resolutions not to accept 
the reduction were passed at the meeting, Un the part of the masters 
it is asserted that hand-made nails bad to compete with those turned 
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out by machine in all the markets, and those manufactured by the 
latter process are almost equal to the hand-made, 

A meeting of the Wolverhampton Chamber of C ce was 
held on Tuesday last. Mr. E. J. Gibbs, the hon. sec., reported that 
he had attended the meeting of the congress, at Vienna, respecting 
the commercial relations of England and Austria, in order to repre- 
sent the views of the Wolverhampton Chamber of C e 
respecting the trade in hardware. He stated that there had been no 
meeting of the Commission to consider this subject during his stay 
in Vienna, the meetings which he attended having been occupied 
with the discussion of the iron trade. Mr. Gibbs, therefore, waited 
upon the English Commissioners, and in — instances explained 
to them as fully as possible the views of the Wolverhampton mer- 
chants on all the points connected with the tariff of Austria, as far 
as it affected the trade of the town he represented. His views were 
ably supported by Mr. Weiss, of Birmingham, but he much regretted 
that upon the important question of ad valorem, or specific duties, 
Mr. Jackson, of Sheffield, advocated opinions opposite to those of 
the Wolverhampton and Birmingham Chambers, and, so far as Mr. 
Gibbs was able to learn, opposed also the views hitherto entertained 
by the Sheffield Chamber. After some discussion, it was resolved 
that an application should be made to the Board of Trade for copies 
of the memorandums sent to the English Commissioners, and that 
when they were received a further meeting should be held. 

An extraordinary general meeting of the shareholders in the 
Birmingham Wagon Company was held on Tuesday in that town. 
The chief business was the creation of a new capital, in order that 
the operations of the company might be extended. It was resolved 
to increase the ordinary capital by the creation of 10,000 new shares 
of £10 each, to rank as ordinary capital, and to be subject to the 
existing preference capital in the same way as the ordinary capital 
now existing. It was not proposed to make a further call than £2 

er share, the shares themselves being a security for the sums which 
it was intended to borrow upon them. During a discussion, it was 
stated that the wagon rents of the company had now reached more 
than £2,000 a month, and that the growth of the trade in that 
particular had been very steady. The amount of money as yet 
borrowed was not £20,000. The objections to the passing of the 
resolution were very few, and they were over-ruled without much 
difficulty by the chairman. 

An ordinary general meeting of the shareholders of the Railway 
Rolling Stock Company was held in Wolverhampton on Tuesday 
last. The report set forth that throughout the half-year the 
business done had been of a safe and profitable character, and the 
application for wagons upon the system of deferred payments had 
been so large as to make it necessary that an addition of capital 
should be made. ‘The addition was £100,000 of six per cent. 
irredeemable preference shares. During the half-year 61 wagons had 
been sold and 252 purchased, leaving 2,480 in the possession of the 
company. The balance of prolits for the half-year was 
£5,992 12s, 3d.,which allowed a dividend of nine per cent. per annum 
on the ordinary shares, and six per cent. per annum, less income tax, 
on the preference shares. After the payment of this the balance in 
hand would be £993 19s., which would be carried to the reserve 
fund, making it £4,556 17s, 5d. The shareholders present received 
cheques for their respective dividends, 

lt is stated that the interim dividend of the new Birmingham 
Joint-Stock Bank will be at the rate of 20 per cent., payable on the 
15th August. 

At a meeting of the committee appointed to forward the erection 
of a statue of James Watt, held in Birmingham on Tuesday last, it 
was stated that the appeals which had been printed had been 
circulated in the manufactories in the town with considerable success. 
The mayor moved that a subscription list form should be printed 
and circulated in the district, and the motion was seconded and 
carried. 

The industrial exhibition in North Staffordshire has turned out a 
success, and it was, therefore, resolved at a meeting at Hanley on 
Monday evening to hold another in 1866. The number of exhibitors 
had been 111, who showed nearly 1,000 articles, nearly all of which 
were sold. The admissions numbered about 7,000. The money 
received amounted to £168 18s. 9d., and the expenses were 
£130 7s. 6d., leaving about £39 to be distributed in prizes, which 
ceremony took place after the meeting on Monday evening. 

On Saturday afternoon last a “horse fettler” at one of Mr. 
Harrison's pits, Pelsall, was drawn over the pulley and fell a distance 
of 17ft. or 18ft. He was killed on the spot. An inquest was opened 
on Tuesday, when the engineer said that, from some defect in the 
machinery, he was not able completely to stop the engine. The 
inquiry was adjourned. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroou: The Wouter Supply Question—.Launcu o¥ A STEAMER AT 
Preston — Stockront Warerworks—Srate or TRADE: 
She ffield—MaxcuestTeR, SHEFFIELD, AND Lixcotnswire Rat- 
way—Bripuincron HArsour—Liverroo, AGain: Excellent 
Run from the Mersey to Constantinople; Liverpool and Dublin Steam 
Navigation Company: Good Run from Liverpool to Greenock— 
Prorosep Brivck Across Tug HumBer—Tue Nonru Eastern 
Disrricr: Leparture of the Scotland Steamer from the Tyne: 
Singular Accident—NonTHERN INSTITUTE OF MininG ENGINEERS 
—Scor ann: Coatbridge Iron Trade; Dundyvan Ironworks, 

Tue proceedings at Liverpool of the Mersey Docks and Harbour 

Board have not presented of late any points of special interest. ‘To 

a general meeting of the water committee the engineer has reported 

a considerable fall in the reservoirs. After the geveral business the 

chairman stated that, owing to the small rainfall, the supply of 

water was becoming very limited. He added :—* Rain, to be really 
important in its eflects upon the reservoirs, should be at least equal to 
lin. in twenty-four hours, and, with the exception of one day, this 
had not happened for the last eighteen months, The result is that 
the reservoirs are now lower than they have been at any time during 
the last six years; and the quantity now in store is scarely equal to 
more than four weeks’ demand of that quantity with which the 
committee supplement the supply taken from the wells. The drought 
of last year was never thorougbly recovered during the winter, and 
the drought of this spring has added to our difficulties. l’ow, with- 
out pretending or wishmg to be an alarmist, I do think this state of 
things requires very great caution on the part of the consumers. It 
would be very invidious and very disagreeable largely to increase our 
staff and have a house-to-house visitation as to the waste of water ; 
but we appeal to the good sense of all classes to assist us in our 
temporary emergency in economising the use of water. Now, 
for instance, take an ordinary bath, of which in many establishments 
at least three are used daily, ‘This involves a consumption of at 
least a hundred gallons of water, equal perhaps to fifteen gallons 
per head for each member of the family, exclusive of water 
required for closets, culinary, detergent, and other purposes. Then, 
again, many persons use, wastefully use, a large amount of 
water upon their gardens, which, in times of necessity like the 
present, might well be saved. Again, it will be our duty to wait upon 
both the health and baths committees to see how far those gentlemen 
can a-sist us in economising our supply. Hitherto we have been 
able to dis} an abundance of this necessary of life. We are 
doubtless now in a difficulty. There is no immediate cause for 
alarm, but there is for economy and retrenchment in the use of 
water, and I trust the press will kindly assist the committee in 
publishing these few remarks which I have felt it my duty to make. 

So anxious did 1 feel upon the subject that 1 accompanied the 

engineer on Saturday to Rivington to judge for myself, and so 

impressed was I with the state of matters that, with the entire con- 
currence of Mr. Duncan, I determined to make the stat t which 





number of water tenants since the formation of the Rivington Works 
in 1847 was 37,425. By the Liverpool Waterworks Act, 1847, the 
corporation was bound to deliver down the river Roddlesworth, fro 


the works, for twelve hours of every working day, eight cubic feet’ 


of water per second, being equal to 1,850,000 gallons per day, flowing 
constantly, or being equal to about one-seventh of the quantity sent 
from Rivington to Liverpool. That quantity is now, and has ever 
since the works were opened been, sent down the Roddlesworth as 
compensation. ‘This compensation water he recommended the com- 
mittee to obtain powers to purchase. The experience of the past 
has shown that at times the present storing space has not been 
sufficient to retain all the water that flowed from the hills, for in 
wet seasons a considerable portion of the rain falls after the reservoirs 
are full and overflowing, consequently it must of necessity be allowed 
to run to waste over the various bye-washes. The report added:— 
“The engineer has, therefore, to suggest that an additional reservoir 
be formed in Yarrow Valley, immediately adjoining the Anglezark 
reservoir, of which a sketch plan is herewith submitted. The reser- 
voir, with roads, embankments, approaches, &c.. would occupy about 
100 acres, and the water space would be about 73 acres, the contents 
one thousand million gallons, equal to about nine weeks’ total supply 
for Liverpool. By diverting the Dean Brook into the proposed 
reservoir, the water from nearly one-third of the entire water-shed 
can be made to flow into it; thus 33 per cent. would be added to the 
present storing space.” Tbe engineer also recommended the forma- 
tion of two additional filter beds, and a slight diversion of the 
Douglas stream. These additions and alterations, he estimates, 
would give an additional supply for 150,000 inhabitants, and the 
cost, exclusive of compensation, would be under £100,000. Mr. 
Barry moved the adoption of the report. Mr. Williams said he 
should like to know from the engineer whether he had made any 
calculation of the quantity of water likely to be required in Liverpool 
twenty years hence. The engineer said it was a very difficult ques- 
tion to answer. He had no doubt that in twenty years’ time there 
would be a million of inhabitants on the banks of the Mersey, and 
another Rivington would be required to meet their wants. Mr. 
Wiliams asked if it would not be better now to consider some large 
scheme which would satisfy the inhabitants for time to come— 
whether it would not be better to go to Bala Lake now. He thought 
himself that the sooner they took something of the sort in hand the 
better. ‘The extension now proposed would only be like a drop in 
the bucket. Mr. Harrison and Mr. Tate thought that the engineer's 

ropvsal would give an abundant supply for ten vears to come. 
The chairman said he was quite prepared to admit with Mr. Holt at 
once that this scheme was not perfection, that it was only making 
up a little deficiency which the works themselves presented. It was 
dving that, at a very small cost, which would undoubtedly be of 
great advantage for the immediate necessities of the town. He 
quite agreed with Mr, Holt that he should like to see brought before 
the committee a large and a very comprehensive scheme for the 
future supply of Liverpool some twenty years hence, but he Rad 
failed to hear any suggestion as to where the supply was to be 
obtained from. Mr. Barry said he was quite in favour with Mr. 
Holt and Mr. Williams, of going for a larger scheme, but he thought 
the council and the town were not in a position to go to an outlay 
of a million or a million and a-balf to obtain water from Bala Lake. 
There would be no difficulty in meeting the outlay of £100,000 at 
present proposed, the interest and redemption fund not amounting to 
more than £6,000 or £7,000 a year, which would be covered by a penny 
rate. The motion was then put and carried unanimously, 

‘The Stockport District Waterworks Company ». Jowett” came 
before the Lord Chanceller last week on appeal. The company, in 
constructing their authorised works, had intercepted, and thereby 
caused a deiiciency in, certain water in the lands of the defendant, a 
millowner, The defendant was the owner in fee of the land subject 
to a perpetual rent charge af £120 a year, and upon his seeking for 
compensation from the company for the damage an arrangement was 
come to between them by which the company were to pay a sum of 
£2,500. A question afterwards arose between the parties as to 
whether this sum was to cover all claims of the persons interested 
under the rent-charge, or was merely I tion for the defendant’s 
loss. ‘The defendant insisted that the agreement was made on the 
latter footing, and brought an action against the y for the 
whole amount, and obtained judgment. The company thereupon 
filed a bill for an injunction to restrain execution, which, however, 
the Vice-Chancellor dismissed with costs, without prejudice to 
their instituting a fresh suit for specific performance of their agree- 
ment. This was accordingly done, and the Vice-Chancellor made 
the decree, now appealed from, in favour of the company. The Lord 
Chancellor affirmed the decision of the court below, and dismissed 
the appeal with costs. 

Complaints have prevailed at Sheffield that the elections have 
greatly interrupted the flow of orders from the home market, which 
have been exceeding scanty during the last ten days. The last mail 
from Australia has brought some fair orders for tools and general 
goods. There is, moreover, a steady improvement in the trade in 
cutlery and general goods with America, occasional orders ing 
direct from the South as weil as from the North. ‘There is still much 
uncertainty as to the continuance of the improvement. The Germans 
continue to do a good business in steel, tools, and files, the other 
Continental markets being languid. The cutlery, tool, stove grate, 
and machine branches continue to be moderately active, but the 
steel and heavy brancaes are still languid, with a few exceptions. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
held its half-yearly meeting at Manchester on Wednesday. The 
directors recommended that a dividend be paid after the rate of 
1 per cent. per annum on the ordinary stock of the company, which 
will leave a balance of £2,060 14s. 2d. to be carried to the next half 
year’s account. It wes pointed out that the balance brought for- 
ward from the half year ending 31st December, 1863, was greater 
by £3,623 than that brought forward from the half year ending 31st 
December last. ‘The passenger traffic of the corresponding period of 
1864 was also exceptionally increased to the amount of about £7,000, 
in consequence of the travelling arising from the unfortunate calamity 
at Sheffield; and the increase in the goods trailic has been mainly 
in the class of traflic for which the smallest rate per ton per mile 1s 
obtained. The fluctuations in the price of cotton in the earlier part 
of the half year had also a prejudicial effect on the through traffic, 
especially for the Continent. Again, the revenue of the half year 
bears an additional charge for interest and dividends of £15,783, in 
which is included the interest on the cost of the construction of the 
Garston and Liverpool Railway, opened in June of last year. The 
directors, under the powers of the Steamboat Act of last year, have 
made preliminary arrangements to purchase the fleet of steamboats 
and other property of the Anglo-French Company. The accounts 
are now in course of settlement, but it is expected that the price to 
be paid will be equal to about half the paid-up capital of the com- 
pany, and it is proposed to issue to the Anglo-French proprietors an 
equivalent amount of this company’s last creation of 5 per cent. 
redeemable preference shares. The company hold shares in the 
Anglo-French Company to the nominal amount of £32,750, costing 
£11,750, and the proceeds of such shares, or a sum of about £16,000, 
will remain to the credit of the company on the completion of the 
above arrangement. The directors have also contracted for the 
building of four other steamships, to trade from the port of Grimsby. 


Mr. Coode, C.E., has visited Bridlington, and has inspected the 
harbour, piers, &c., with a view to improvements. 

We quitted Liverpool matters rather precipitately. We ought to 
have added that the Sicilian, Captain Glover, belonging to Messrs. 
Bibby and Co.’s Mediterranean line, has just made a run from the 
Mersey to Constantinople in fourteen days seventeen hours, including 
one day nineteen hours for stoppages. The run was accomplished 
without the aid of canvass. It is understood that the new Liver- 
pool and Dublin Steam Navigation Company intend to take in and 
disch cargo at tne south-end docks, and that measures will be 

















I have now done.” The committee agreed with the chairman’s 
observations, and gentlemen were appointed to wait upon the health 
and bath committees. At animportant special meeting Mr. Duncan, 
water engineer, submitted a report in which he showed that the 





adopted for laying down a line of rails from the Brunswick Station 
so as to bring the railway wagons alongride the ship, thus saving on 
all through traffic the present heavy charges for carting. It is also 
intended to erect an extensive cattle depot at the Brunswick Station, 





so that all cattle brought by the Liverpool and Dublin Steam 
Navigation Company for conveyance into the interior will be for- 
warded without the delay and annoyance of driving through the 
town. In short, it is intended by the directors of this company, 
acting in cordial co-operation with the railway companies, to make 
the route between England and Ireland, via Liverpool, equal in all 
respects to that via Holyhead. In the course of last week the Liver- 
pool and Glasgow screw steamer, Princess Royal, Captain M‘Chlery, 
made the run from Liverpool to Greencck in fifteen hours and three- 
quarters. 

A scheme has been brought forward for carrying a bridge across 
the Humber. A day or two since a gentleman arrived at Barton 
from London to survey the river for the purposes of the intended 
bridge. He already reports that the bed of the river is as hard as 
the flagged pavement in the town streets. An examination will be 
made of the chalk formation between the cliff at Barton, known as 
the South Cliff, and the sluice at South Ferriby, and in the vicinity 
of Barton Ness. That point clear, there will be no difficulty in 
ascertaining the nature of the geological formation on the Yorkshire 
side, as that must of necessity corr 1. The sch is viewed in 
the district as the most important that ever yet came before the 
public in the counties of York and Lincoln. From Barton Ferry 
across the Humber to Hessle Windmill the distance is one mile, two 
furlongs, and three perches; from Barton Waterside to the cliff at 
Hessle Wood the distance is one mile, three furlongs, and twenty- 
seven perches; and from the western side of Hessle parish to Barton 
Cliff it is one mile, three furlongs, and thirty perches. As on both 
these coasts the foundation is limestone, and the bed of the river 
is solid, it may be assumed there will not be any insuperable difti- 
culty in crossing the Humber at one or other of these points, and 
that being so, under ten miles of railway will reach a point of junc- 
tion with the Trent and Ancholme Valley Railway. which, by 
Keadby and D. ter, is ted with the Great Northern, the 
Midland, and the general railway system of the country. Assuming 
the new line to be promoted by the Great Northern, it is urged that 
it will be their policy to construct a direct line from the Humber to 
Retford, which, for London and midland counties’ traffic will effect a 
great saving in distance. 

With reyard to north-eastern matters we may note that the 
Scotland, built by Messrs. Palmer Brothers for the National Steam 
Shipping Company, left the Tyne on Saturday afternoon. She was 
taken out by four tugs, and crowds of people witnessed her departure 
from Shields harbour. The large vessel got out without the slightest 
accident. An extraordinary accident occurred last week at the 
cement works of Messrs. Johnson and Co., South Shore, Gatesbead. 
The boilers for driving the machinery upon these works are supplied 
with water from a tank erected about 14ft. from the ground, and 
about 20ft. from the quay edge. The tank, which is 25tt. long, 4ft. 
deep, and 7ft. broad, at the time of the accident was about three 
parts filled with water. It was a new one, having only been in use 
three weeks. At the men’s dinner time the end of the tank next the 
river burst, and an immense volume of water descended upon the head 
of Edw. Dean, the fireman, who was working underneath, It swept 
him and a lad, named John Franks, who was standing at the water's 
edge, into the Tyne, and before any assistance could reach them they 
were both drowned. 

At a recent meeting of the Northern Ins:itute of Mining Engineers, 
Mr. Embleton read a paper ** On a Coal Cutting Machine,” the one 
he bad selected being Carrett’s. ‘The machine had been in operation 
since March last, and during the whole of this period the rate of 
boring the coal was 8 1-10ft. per hour. The cost had been 4 2 10d. 
perton. The average depth was 3ft. Gin.; sometimes it had been 
3ft. 9in., and sometimes 3ft. 3in. ‘The greatest distance cut was on 
the 16th May, when 153ft. were cut in eight hours, being at the 
rate of 19ft. per hour. The eight hours included stoppages, but the 
actual time the machine had been working was five hours, which 
gave 30ft. per hour. The minimum amount of work done was on 
the 13th June, when eight yards were cut in eight hours, and that 
also included stoppages. The coal in the seam averaged two tons to 
the yard. A di-cussion ensued, after which Mr. Daglish read the 
report of a committee appointed by the council of the institute to 
consider the subject of safety lamps. He said the appointment had 
arisen from the statement of Mr. Greenwell to the presi- 
dent (Mr. Nicholas Wood), that under certain circumstances 
safety gauzes gave off a vapour which was inflamma- 
ble, and that it was not impossible an accident might arise from 
that cause, The first series of experiments had been made 
upon the gauze itself, and he produced a diagram in illustration of 
the experiments, One portion showed the introduction of gauze into 
a red hot pipe, and when that was done the inflammable vapour went 
off from the gauze and wasignited by the red hot pipe. But it was 
to be observed that the heat of the lamp was internal, and that, 
therefore, the gauze was not in that case immersed in a red hot 
atmosphere. In the next instance a red hot pipe had been intro- 
duced into the interior of the gauze, and in that case there had been 
au appearance of flame outside the gauze. It was supposed from that 
that the flame was ignited at the end, and so passed along the out- 
side. Under this impression a shield had been titted upon the gauze, 
and, after that was done, the flame could not be observed beyond the 
shield, so that the conclusion was that if they had a lamp with the 
heat internal, there could be no passage of flame beyond it. 
He then referred to some experiments which had been made 
with a view to ascertain what was the cause of the inflam- 
mable vapour arising from the gauze, and there was no doubt 
that the cause was the oil used in the manufacture of the gauze, It 
did not exist in the wire, but was brought into the gauze in the 
course of weaving, and the oil was so identified with the iron that it 
could not be brushed off. They never could practically place a lamp 
in the position of being red hot, because that required time, and 
while the time was passing, and the gauze was growing hot, the 
vapour was volatilised, and passed away before the red heat had been 
attained. When they got the gauze red hot then it was safe, because 
the oil had been vaporised. The committee were of opinion they 
had proved that even if it were not so, and the gauze could be made 
red hot, the flame could not pass. In conclusion, he said the com- 
mittee intended to proceed with the experiments. They had only 
recently got into form an apparatus for testing the lamps by placiog 
them in an atmosphere impregnated with fire-damp, and whirling 
them violently, so as to place them under conditions which would 
gully try their capability to resist the danger. 


THE METAL MARKET, 
Tus demand for Rails continues good, but prices are slightly in favour of 
Luyers. The nominal quotations are £7 to £7 10s. per ton. 
Corrpger.—Dull of sale. sheet and Sheathing £0, and Tile and Cake £86 
r ton. 
Peril moderate demand. Banca £95, and Fine Straits £90 per ton. 
‘lin PLates.—A good business doing. Coke 23s., and Charcval 27s. per 














2. 
Leap.—But little doing. English £20, and soft Spanish £19 10s, per ton. 
SPBLTER.—A dull market, at £22 per ton. Moats and Co. 
Ula Broad-street, London, E.C., July 26tu:, 1865. 
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ON THE PREVENTION OF STRIKES. 


WE have this year witnessed the extraordinary sight of 
200,000 working men suddenly deprived of their bread. 
The loss in money, in Staffordshire alone, amongst the 
workmen during the late strike, was no less than £500,000, 
or half a million—a loss of £200,000 falling to the miners, 
and £300,000 to the workers of the ore. The total direct 
loss caused to the country has been little less than one 
million sterling. This sum might just as well have been 
thrown into the sea, for nothing can ever recall the wealth 
lost while the arms of thousands of industrious artisans 
were dangling idly by their sides. But the mere subtrac- 
tion of this amount from the national wealth only faintly 
indicates the loss to the country, and the misery en- 
tailed. Money may return, even a loss of time may be some- 
what replaced—but nothing can recompense those districts 
for the demoralisation produced by periods of enforced 
idleness amongst great numbers of more or less illiterate 
men. These civil wars of trade have, in fact, at different 
tires, desolated, as with local famines, most of the great 
trades and centres of industry. A short retrospective 
glance at the numerous great and sudden cessations of 
jabour that have taken place during the last forty years is 
simply appalling, and the greatest surprise is excited that 
no legislative means have been put forward to at least 
attempt to check the tendency to conflicts, the aggregate 
influence of which rises to the dimensions of a great national 
calamity. 

A full history of strikes and lock-outs has yet to be 
written, but it would add a long chapter to the eternal 
history of human folly. It is only lately that workmen 
have been allowed to strike, or faire greve, in France. In 
most other countries turn-outs would still be repressed by the 
bayonet, so that a fair look of their results for the last half 
century can only be found in the annals of British manu- 
facture. The story, however, is exceedingly simple and 
monotonous. It is neither more nor less than one long 
list of disaster and ill-success on the part of those 
who believe that, by refusing to sell their labour 
for a time, they can raise its market value. There 
can be nostronger proof that workmen in striking are acting 
in pure ignorance of what they are doing, than is afforded 
by the fact that the numerous strikes which have taken 
place in England have been so many lost battles for the 
operatives. The first notable turn-out in this century was 
that of 1810, when the spinners of the districts round Man- 
chester struck. After losing not less than £300,000 in 
wages, the men returned to their work at a lower rate per 
pound of cotton spun than before the strike. This 
took place even before the repeal of the Combination 
Laws in 1824, previous to which date it was illegal for 
workmen to combine for the sake of settling the rate of 
wages, the hours of work, the quantity of work to be 
done, and similar provisions. Combinations of the men 
were forbidden by an Act passed in the reign of Edward 
VI., and as many as thirty siatutes were afterwards 
directed against these movements. But as soon as these 
laws*were repealed, and the previously secret societies gave 
way to openly organised trades’ unions, the proper era of 
strikes began. One of the greatest banes to Irish in- 
dustry has been the continual strikes in that country, 
brought to bear, with even greater facility than with our- 
selves, through the greater pugnacity and powers of mutual 
cohesion, of the Irish labouring classes. The Dublin 
iron manufacture is said to have been completely ruined 
in this way. In Lancashire, also, the operatives at 
once took advantage of the legalised free trade in 
labour, and from 1524 to 1830 the cotton spinners 
of the Manchester districts were continually turning out. 
But soon after the repeal of the combination laws, and 
the consequent commencement of the system of legalised 
strikes, also took place an important event that has often 
been repeated in their history. It has not seldom happened 
that the entire character of a trade has been changed, in the 
course of one of these disputes, by the application of me- 
chanical invention, compelled by necessity to engender 
automatic substitutes for the human hands that would not 
work, The late Mr. Richard Robcrts’ matchless mechanical 
genius thus devised the spinning mule, in consequence of 
representations made by some of the leading Manchester 
cotton manufacturers affected by the continual strikes, 
This was not the only time that Mr. Roberts met a turn- 
out by a substitute for skilled labour, and he seems to have 
introduced the planing machine and the slotting machine 
on similar occasions. Mr. Smiles, in his life of the founder 
of the Patricroft Works, says that, “notwithstanding the 
losses and suffering occasioned by strikes, Mr. Nasmyth 
holds the opinion that they have, on the whole, produced 
more good than evil. They have served to stimulate in- 
vention to an extraordinary degree. Some of the most 
important labour-saving processes now in common use are 
directly traceable to them. In the case of many of our 
most potent self-acting tools and machines, manufacturers 
could not be induced to adopt them until compelled to do 
so by strikes. This was the case with the self-acting mule, 
the wool-combing machine, the planing machine, the slot- 
ting machine, Nasmyth’s steam arm, and many others.” 
But even the invention of the spinning mule did not teach 
caution to the spinners. Another great strike in 1829 
caused the loss of a quarter of a million in wages, 
and without the slightest advantage; yet another 
quarter of a million was lost in 1829 and 1830 by the 
operative spinners of Ashton and Staleybridge, and with 
an equally fruitless result. In 1833 the Manchester 
builders lost as much as £72,000 in wages, having simi- 
larly to return to work under less favourable terms than 
before. This was in consequence of a lock-out, called 
forth by the ever-increasing demands of the men, 
encouraged by their success in attacking the masters 
one by one. In 1836 occurred other disastrous strikes in 
the spinning trade, and this time at Preston and Glasgow. 
In both cases, after an enormous amount of misery, the 
spinners resumed work on their masters’ terms. Four 
years previous, in 1832, took place the “great strike” in 
the great northern coal field, causing an enormous amount 
of misery among the colliers. The pitmen of the Tyne and 





the Wear struck for some months in 1837, resuming work 
without any alteration in the previous conditions. In 1844 
another but much greater struggle came off in the northern 
coalfield. The district lost £700,000 while the strike 
lasted. There has since been only one more attempt of the 
kind among the coal miners of the Tyne and Wear. This 
was the strike at the large coking collieries of Messrs. 
Straker and Love, in the Brancepeth district. It excited 
much attention at the time—about three years ago—and 
the views of the men were eloquently advocated in the 
Spectator by Professor Beesly. 1t appears that, since the 
defeat of this strike, the wages of the colliers have been 
considerably raised through the good demand which has 
prevailed for coals, with a resulting scarcity of men for 
working in the pits. Amongst a number of other minor 
strikes, there took place in 1853 the great strike of the 
operative engineers — known under the name of the 
Amalgamated Engineers’ strike of 1853. The demands 
made by the men were—only regular operative engineers 
were to work the self-acting tools, the number of appren- 
tices was to be limited, piece-work to be given up, as also 
all overtime. The masters replied by a lock-out, refusing 
to employ any man who would not sign a document stating 
that he was disconnected with a trades’ union. The strike 
lasted fifteen weeks, £43,000 were thrown away, a great 
number of additional hands or “ knobsticks” were imported 
into the trade, and the men had to begin work under worse 
terms than originally. The whole matter ought to bea 
lesson to operative engineers, who are, in every sense, the 
élite of the working classes. They have gained much more 
through their defeat than if they had been victorious, and 
the wages of good fitters have rather increased since 1853, 
This has been simply due to the increased demand for ma- 
chinery—a demand which would have soon ceased if the 
prices had been kept up by employing skilled operatives at 
the machines, or by cramping capital through the abolition 
of overtime, piece-work, and the liberty of adopting the 
full principle of the division of labour. There can be little 
doubt that the Continental engineering trade would have 
gained a start, by means of its cheaper skilled labour, 
which we might never have been able toregain. As it is, 
one now hears of locomotives, of pumping engines, of ship 
and railroad iron, being actually imported into England 
from the Continent. 

Of all classes of operatives, the engineers would have 
been able to stand out longest, from their being, as a body, 
wealthy, and from many having other outlets for their 
skill besides following their trades in Jarge manufactories. 
This is not the case with the spinners, who, and more 
especially the Preston spinners, have afforded the world a 
complete series of these terrible contests. The year after 
the strike of the amalgamated engineers, the Preston 
operatives turned out for no less than thirty-six weeks, 
by which time they had to return to work with wages ten 
per cent. in amount less than what the masters had offered 
them at the beginning of the strike. No less than half a 
million of money was spent, and a lamentable amount of 
misery caused, in the district. While the strike lasted, the 
majority of the 17,000 Preston operatives showed a really 
heroicand patient spirit in suffering for their mistaken cause. 
We have not taken account of the immediate isolated turn- 
outs in different parts of the country, and the building 
trades have been especially notorious in this way before the 
formation of the masters into an association for mutual 
defence. We have alluded to their great turn-out of 1833 
in Liverpool and Manchester, but the isolated strike which 
began in 1860, at the shops of the Messrs. Trollope, was 
answered by a general lock-out. It is sufficient to say that 
this conflict lasted twenty-seven weeks, and cost in wages 
at least £170,000, while those in work had to contribute 
some £25,000 to the turn-outs. After an enormous amount 
of misery had been caused, the men returned to work on the 
previously existing conditions. 

The last great trade battle in the iron trade much re- 
sembles, in the tactics adopted by the men and the masters, 
and also in the ultimate results, the strike of the Manchester 
builders in 1833, the London builders in 1860, and the 
Amalgamated Engineers in 1853, The union men think 
they can raise the wages of the trade by a strike, but de- 
termine to attack the masters in detaii. These were the 
tactics of Napoleon I., who always manceuvred to separate 
his enemies, when he would then rapidly crush them one 
after the other. The masters, however, saw that their only 
chance consisted in a union of their forces. When, therefore, 
the union, in consequence of the reduction in wages pro- 
duced by the fall in iron, ordered the men in North Staf- 
fordshire to turn out, a general lock-out was determined 
upon by the association of the masters; the trades’ union 
men wished to recall their orders, but the North Stafford- 
shire men refused to obey, believing in the eventual success 
of the strike, and the consequent higher wages, ‘This was 
the state of things in the beginning of March; by the 4th 
the lock-out began in Staffordshire, and in Durham on the 
llth. In the ‘l'yne and Tees districts it lasted for about a 
month ; in South Staffordshire some two months, and at 
the end of May the men of North Staffordshire yielded, as 
so many others had done before, and with the same terrible 
and utterly profitless loss. 

The different incidents of this last great dead-lock in the 
iron trade are well known, from their having so lately 
occurred, and because the struggle has, perhaps, excited 
more attention than any other of the kind. This is not so 
much from the actual amount of pecuniary loss that has 
been caused as from the jeopardy in which the whole iron 
manufacture was placed. A great deal has been spoken and 
written about the whole question of strikes and lock-outs, 
but, in our opinion, to little good purpose. All the doec- 
trines of political economy bearing upon the matter have 
been popularised for the benefit of those concerned. It has 
been shown that labour is a commercial commodity, the 
price of which, like the price of any other marketable 
article, is regulated by the laws of supply and demand. It 
has been shown that the interests of employer and employed 
are identical in the main, and that their interests only 
clash for a time, just as the interest of the buyer and seller 
may clash during the bargain. ‘The written opinions of 
John Stuart Mill have been quoted to prove that combina- 





tion is quite incapable of raising the general rate of wages, 
and that such a thoughtful welber oneal advocates the 
renewal of the laws against combination, because the work- 
ing classes ought to be now convinced of the complete use- 
lessness of trades’ unions in carrying out the objects for 
which they were formed. Certainly, if operatives had only 
the time to read and think, they would, no doubt, have 
been converted to sounder principles long ago. 

But we think that even if the majority of hand-workers 
were political economists, that fact would probably not very 
much, if at all, diminish the number of strikes. The 
simple fact is that strikes and lock-outs are neither more 
nor Jess than civil wars carried on for the sake of money. 
All and many more of the arguments that political econo- 
mists bring against strikes can be brought against the wars 
of nation against nation, or of one section of the commu- 
nity against the other. And yet it would be difficult to 
point out any war which has been prevented by means of 
the doctrines of political economy. Of all arguments 
against strikes, the most potent, one would think, ought to 
be their ill-success, And yet, in spite of this, they are 
being carried on at this very moment in the same way as 
wars are being carried on. Strikes are futile in the same 
way as wars are futile, and as often end in the mutual ruin 
of the combatants. Strikes are a rough mode, just as war 
is a rough but effective mode, of settling differences. ‘They 
form a check upon the masters, in the same way as the fear 
of war is a mutual check between nations. The best proof 
of this is that workmen, since the repeal of the combination 
laws, seem to be more independent of their masters than 
previously. In fighting out these quarrels for money’s 
sake, masters are, on the other hand, perfectly justified in 
employing the means of a lock-out ; just as in international 
law it is recognised to be perfectly just to declare 
war for the sake of an ally. It would even seem 
that, like the wars of nations, « strike is more easily 
undertaken when the unhappy experience of its pre- 
decessor is forgotten, or is quite unknown to a fresh 
generation of workers. In the same way, also, as the 
improvement in the means and implements of warfare 
tends to diminish the number and duration of wars, so 
does the effectual weapon of a lock-out tend to diminish 
the number and duration of strikes. ‘Tolerably well- 
matched combatants naturally respect each other. A great 
trade dispute, or dead-lock, is, in jact, just a war for money 
a on with money—the longest purse winning the. 

ay. 

War seems to have been the normal condit‘on of man- 
kind since the beginning of history, and the doctrines of 
political economy will never smooth ruffled tempers, nor 
will they always open the eyes of perverse selfishness, 
But strikes, like contests between nations, as often begin 
through sheer misunderstandings as through other causes. 
Misunderstandings arise all the more easily between parties 
who seldom meet ; but nations have each their representa- 
tives, specially appointed to explain away misunderstand- 
ings, and to prevent by diplomacy any sudden outbreak. 
Such an arrangement & been the result of the collective 
wisdom of all civilised communities, and whatever the 
doctrines of political economy may or may not have 
done, it is certain that diplomacy at least has prevented 
many an outbreak. But mutual conciliation is difficult 
between parties who have once been at open war, and 
scarcely any important trade in England has been un- 
touched by a lock-out. Communication is made difficult 
and is hampered between the two parties. speaking for 
ourselves, we may say that this sort of fesling between 
master and men undoubtedly exists to a gre.t extent in the 
engineering trade. We can even state most distinctly 
that the spirit of 1853 is still found to a great extent, and 
that the men yet have a jealousy of self-acting tools. It 
is still the case that some ill-feeling is excited when a 
— turner undertakes to manage two or more slide 
athes, 

Bearing in mind all this, the question naturally thrusts 
itself for solution whether some remedy, or at least some 
attempt at a remedy, cannot be tried. ‘The natural course 
is here to look for a legislative measure agreeable to 
both parties. The only attempt of this kind lately made is 
the bill of Lord St. Leonards’, which was thrown out of 
the House of Lords in the course of last session. The main 
idea was to establish “ councils of conciliation,” formed of 
an equal number of masters and men, and, therefore, 
occupying a middle position between the two classes. He 
proposed to give power to the Secretary of State to license 
any council of conciliation, the formation of which would be 
called for at any joint meeting of masters and men, They 
would have to petition the Home Office, having previously 
given notice of their intention in the London Gazette, and 
in at least one of the local newspapers. A council would 
have to consist of not less than two, and not more than ten, 
masters, and as many workmen, besides the chairman. A 
council thus formed should be able to appoint their own 
chairman and officers. After hearing and determining all 
questions of dispute and difference between masters and 
workmen, “which may be submitted to them by both 
parties,” any award made by them shall be conclusive. 
They may even enforce, by application to a justice of the 
peace, any proceedings of distress or imprisonment; but 
all direct power in determining the rate of wages is ex- 
pressly excepted and placed beyond the jurisdiction of 
the court. A quorum of three—the chairman, and one 
master and one man—can constitute a council for the hear- 
ing and adjudication of disputes ; but a committee of con- 
ciliation, “ appointed by the whole council, must always 
sit, in order to reconcile the parties, before the matter in 
dispute is remitted to the council to be disposed of asa 
contested matter in the regular course.” The chairman of 
the council must some person unconnected with 
trade, and he is to have a casting vote. Lord St. Leonards 
(experto crede) has a wholesome fear of the presence of 
lawyers, and “ no counsel, solicitors, or attorneys” are to be 
allowed to attend on any hearing before the council or the 
committee. The councils are only to be elected for one 
year, and any person of age belonging to the trade for 
seven years “shall be entitled to be registered as a voter 
for the election of the members of the council”—the 
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wiasters and the workmen each appointing their own 

portion. A register of the vétes is to be kept, the council 

18 to be élected at the annual ong be the masters and 

men, and six registered voters may demand a = — 
g 


St. Leonards evidently took great pin in framin 
bill, and he subjoins a complete schedule of forms to be 
tiséd by his proposed courts of conciliation; such as a 
“form of summons of a witness to be issued by the chair- 
than ;” a form of award,” of endorsement extending the 
time limited for making the award ;” a“ form of oath to be 
administered by the arbitrators to the parties and witnesses, 
and, in fact, of all the different proceedings that would be 
nired in the working of the Act. It is seen that this 
lginlative proposal does not affect the question as to rates 
Ww the most important of all. The great danger 
attending such an attempt has been proved by the 
unforttihate results of all previous legislation in this 
direction. It is well known, for instance, that the Act 
of George III., which empowered the magistrates to fix 
the wages of the Spitalfields weavers from time to time, 
ruined that trade. But the proposal of Lord St, Leonards 
well deserves the consideration of those who wish to pre- 
vent, or at least diminish in number, the strikes that often 
periodically impoverish our working population, and 
tly injure many employers. The men themselves, 
somewhat taught by the disastrous consequences of strikes, 
and more especially of turn-outs met by general lock-outs, 
seem to look very hopefully on the bill, or on some measure 
of the kind. At alate meeting of the National Association 
of Miners they expressed very favourable opinions con- 
cerning Lord St. Leonards’ bill. It was stated that it was 
being considered by the men in some of the districts, and 
it was resolved at the meeting that copies of the bill should 
be sent about, in order to fully discuss its —— at 
a future period. ‘The workmen of North Staffordshire, 
also, — to look favourably on the establishment of 
courts of arbitration ; at least this would appear from the 
investigations of the Earl of Lichfield, who, as stated some 
time ago, has been actively engaged in collecting the 
opinions of the men on the subject. 








ON A UNIFORM SYSTEM OF SCREW THREADS, 
By Roserr Brigas.* 

Tue subject of a uniform — of screw threads has recently 
been before the Franklin Institute, having been introduced by a 
paper from. Mr. William Sellers, of this city, read April 21st, 1864, 
and having been investigated by a committee appointed by the 
Institute, who have reported their conclusions at the meeting of 
December 15th, This report favours the adoption as the basis of 
uniformity, of the changes in the pitches of the threads proposed in 
the = ed of Mr. Sellers, and does not enter so fully as might be 
wished into the various considerations which should influence the 
final decision, but is —~ a confirmatory acknowledgment of the 
reasonings of that paper. The writer having some years since given 
a careful examination of the subject, would now lay before the 
public soine of his results, not as adding much to the information of 
those already conversant with the points at issue, but as so fully 
collecting most of the considerations involved, that an undue 
importance shall not be given to some of them, and the partial 
examination lead to erroneous deductions. 

On commencing the consideration of the subject we find that 
custom and the practice of mechanics for many years has es- 
tablished a certain number of threads per inch, corresponding to 
each diameter of bolt or nut ; and a particular form for the thread 
itself is so generally adopted as to bear evidence of the thoughtful 
design and evident purpose of many thousands of constructors and 
users. 

The numbers of threads inch, and their form in habitual use, 
were examined and collated by Mr. Joseph Whitworth iv 1841, and 
formed the subject of an excellent paper read by him at the Institution 
of Civil Eogineers in London. 

To most of the conclusions of that paper, founded, as it was, 
entirely on practice, and divested of any hypothesis beyond that 
practice, the whole engineering world has acquiesced, and within 
the limits for which bolts and nuts are used as fastenings, and in 
which the threads on the bolts have been cut by dies, and the threads 
within the nuts cut by taps, which limits can be stated as between din, 
to 2in. diameter, the number of threads designated by him has, 
with one or two exceptions, been used by all subsequent makers of 
screws. 

The most marked ee from Mr. Whitworth’s table of numbers 
has been ip the case of the 4-in. and §-in. bolt threads, where it has 
been found that the designated numbers give so coarse a pitch to the 
screws as to materially weaken the bolts by the reduction of their 
diameters at the roots of the threads. 

The practice of different workshops has been to make the }-in. 
bolt, in place of the twelve threads the table calls for, thirteen, 
thirteen and a-half, or fourteen threads to the inch. The two 
latter numbers proceeding directly from three aud nine, or from 
seven, being got readily from the ordinary change gear of screw- 
cutting lathes, and are therefore preferable to thirteen. Similarly 
f-in. bolts are made frequently with twelve threads in place of the 
tabular number eleven. It will be shown further on in this discus- 
siov, that these changes have not only a practical but a theoretical 
basis, founded on those comparisons of proportions which can be 
instituted by means of graphic scales or formulas, with great pro- 
joe , beforé asstming as established relative parts of similar 

tails of machinery. It is very possible that the p t excellence 
of our screw cutting a nf producing more perfect threads, 
would allow finer pitches than the practice of former days, even 
taking times so recent as 1841, were the strength of bolts under the 
roots of the threads and the power to be guest in the application of 
* et rd pre 
ut it is requisite not only to the ability to screw the nut 
up in the first instance, whin the threads are, or aim be clean and 
well oiled, but also to be able to unscrew it after the threads are 
clogged with dirt or rust or the oil has hardened. 
he ability to —— the latter operation without risk of twist- 
ing off the bolt depends directly on the angle of inclination of the 
peor oy BH in other words, on the pitch. The frequency with 
which bolts are twisted off, especially the larger ones, in the effort 
to unscrew their nuts is an evidence that to meet this condition 
alone, even coarser pitches than those in general use would be 





When we reflect on the quantities of bolts and nuts in existence, 
and their general conformities, it becomes ap t that nothin 
but # radical improvement will justify disturbing the balance « 
advantages which our present dimensions have by practice attained. 

Mr. Whitworth’s deduction of the form to be given to tho trian- 
gular threads has, however, not met with the same universal 
approval aud compliance, On the contrary, the angle of 60 deg. 
— to be that in most xeneral use in England, and to be exclu- 

vely used in the United States, in the place of the angle of 55 deg., 
which the recommends. This angle of 60 deg. presents one 
great advantage of acquirement, independent to the exact shape of 
the single point or chaser, which cut the steel from the tap (or hob 
which originates the chasers) in permitting the finishing of the form 


* From the “Journal of the Fraiklin Institute.” 








of the thread, or the backing off of the tap by ordinary three-cornered 
files.* The section of the angle of a cheap three-square file is 
exactly that which the thread requires, as the corner, although called 

really a little rounded, and gives the desirable hollow at 
the root of the thread. We, therefore, see that the general practice 
of mechanics everywhere is towards a uniformity in the use of 
screw threads, and that very light adjustment of differences, as to 
number of threads to be used, or the form of thread to be adopted, 
ig necessary, and it is probable that the mutual agreement of 
a few leading mechanical institutions with the co-operation of 
some of the larger screw bolt making establishments, would 
meet general approval. It is to be noticed, however, that 
there is much discrepancy in the exact diameters when 
the nominal diameters are the same; that is, there are no 
standard dimensions, so that bolts and nuts of different makers, 
and nominally of the same diameters, and having the same form of 
= shall certainly interchange upon placing any nut upon any 


t. 

Most of the nominal sizes in use by mechanics, whether expressed 
by feet or inches, or by numbers, refer to arbitrary gauges, and nei- 
ther correspond to nor in any simple terms can be compared with 
our units of measure, 

Thus gas and steam pipes of wrought iron have nominal dianreters 
which correspond neither to the actual internal nor external ones. 

The called diameter of wrought iron turned shafts is that which 
it has been found convenient to have the merchantable round iron 
from which they are turned, and the thickness of sheet iron or the 
diameter of wires have no simple numerical relation between the 
numbers of the gauges aud the actual dimension in inches or aliquot 


parts. 

Similarly there is needed a set of arbitrary fixed gauges in the 
sizes of male and female threads, so that the workman should be inde- 
pendent of the necessity of comparison by —_ and byrules. It 
not being important within a few thousandths of an inch what dimen- 
sion those gauges have, only that they shall be called by their 
nearest diameters in sixteenths of an inch, and that they shall insure 
an actual correspondence of size for all bolts and nuts of each 
nominal dimension. 

In this regard also we are confident that standard gauges for bolts 
and nuts would meet approval and following. 


Having thus stated the prominent facts which are open to investi- | 


gation, we will now proceed toa more theoretical as well as practical 
examination of them. 

It is evident that our attention can only be called to those bolts 
which are to be generally used for fastenings, for confining parts 
of fixed machinery or pipe flanges together, as the requirements of 
service for particular uses do not admit of the complete generalisa- 
tion of all screws. 

Thus very coarse threads, which shall be either square or trun- 
cate (angular, with the top and‘bottom corners removed), or 
angular in section, are demanded for valve screws, lathe screws for 
screw cutting, or for the spindles or chucks, and generally for all 
running or frequently used screws; while very fine threads, very 
well fitted, are suitable wherever the screws are subject to jars, as 
about hammers and on locomotive engine work. In pipes, the 
thickness of the material gives a limit to the coarseness of the 
threads, and screws to run in wood, lag screws, or wood screws 
generally, where the strength of the two materials vary essentially, 
call for a dissimilarity of form between the internal and external 
threads. In these instances any attempt to introduce a further 
uniformity of screw threads than what would be comprised in a 
uniformity in each particular group of conditions would be to 
iznore the laws of constructive mechanism. 

We therefore propose to consider only the usual fastening bolts 
as within the scope of the present inquiry into the propriety of 
establishing a uniformity, but would, therelore, not the less endea- 
vour to impress on all special manufacturers—as of lathes, of 
locomotives, of steam and gas pipes, of gas fixtures, of instruments, 
of wood screws—the necessity and desirability of agreeing among 
themselves as to the definite and uniform dimensions of their screws.t 

We also propose to consider these bolts for fastenings only within 
the limits of jin. to 2in. diameter (the latter bolt requiring three 
men on a 48-in. lever, each man exerting a pull of 1U01b., to pull 
the nut home to its maximum safe strain). 





* It cannot with strictness be said to be impossible, it is only difficult, to 
back off with a file, a tap or tool for cutting either the Whitworth or 
Sellers’ form of thread. By using a three-cornered file the shape can be cut 
away at the back, and the face of the cutting edge in front left the 
original outline ; but the labour required would be much greater, and the 
skill of the workman taxed to produce a satisfactory job, to use the work- 
shop expression. 

+ The manufacturers of wrought iron steam and gas pipes have already 
established and agreed to the szes and proportions of their pipes and 


threads, which are shown in the accompanying table from Morris, Tasker, 


and Co,'s list :— 
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In estimating the effective steam heating or boiler surface of tubes, the 
surface in contact with the air or gases of combustion (whether internal or 
external to the tubes) is to be taken. For heating liquids by steam, or 








from one liquid or one to anotner, the mean of the 
be taken, . { 


transferring heat 
internal and external surfaces is to 


Above 2in. diameter bolts are usually chased, and the nuts cut in 
a lathe, and the uniformity with other bolts is made to depend so 
much upon the workman who fits each nut to its bolt that is is im- 
practicable to ask, if not impossible to ensure it.* 

Besides, there are certaiuly no reasons founded on former esta- 
blished habit which will justify the use of any thread on a bolt so 
large as 2}in. diameter or above, which does not answer the exact 
condition of the special requirement of use for the bolt. 

The mechanic who is about to fix upon the proportions of on 
thing similar to other’ things in use, refers either directly or by 
memory to a comparison of dimensions with what he or others ma 
have before done. Thus he would reason if ten threads to an in 
are needed or are used for Zin. bolts, then some less number would 
be suited to an 1fin. bolt, and as he would consider the quantity of 
iron to be removed as well as the diameters of the respective bolts, 
he would decide the number of threads on the latter should not be 
in inverse ratio of the diameters, tut rather less, and he might fix 
upon six threads for the proper number. 

Proceeding further for other sizes he would infer that fin. bolts 
should be coarser threaded than jin., lin. bolts than {in., &c., and he 
would intuitively construct a table which should embrace all the 
sizes between jin. and 1}in. bolts, and perhaps above and below 
those dimensions, the whole being based upon, and having its cor- 
rectness dependent on the assumption as regards the fin. bolt first, 
and the derived assumption as regards the l}in. bolt last. The 
workman would thus, by a species of mechanical perception, 





have established a series of proportional dimensions, and when the 
minds of many have been brought to the consideration of the same 
point in the same way, these proportional dimensions will be found 
expressible in some algebraical form of the general case. 
j hus supposing P = the pitch of the thread, or the distance from 
the point of one thread to the point of another. 

d = the outside or nominal diameter of the bolt, 

and N =: the number of threads, 


we have at once N = 5 or the reciprocal of P and we find the fol- 


| lowing formula to express, as nearly as the fractional character 
of the exact results can be expected to, the proposed and proper 
numbers of threads to an inch to be used for screw bolts. 

First, Mr. Whitworth’s table is very nearly expressed by 

P = 0:1075 d—0°0075 d2+-0-024 inch. 

| Second, Mr. Sellers proposes 
| P=024 o/d + 0 625—0176 inch.t 
| Third, the writer uses within limits 
| P = 0°096 d + 0-026. 
| The formula which so closely expresses the values of Mr. 

Whitworth’s tables cannot be extended beyond his upper limit. 
| At 7fin. diameter the curve of the values of P reaches its maxi- 
| mum, and the values then decrease with the increase of the 
| diameters. 

The formula of Mr. Sellers, gives a curve whose final form would 
be 0:24 Vd where d is so large that the constants can be neglected 
and consequently is not open to the palpable defect of Mr. Whit- 
worth’s formula, but the pitches becoming proportionally finer for 
the large sizes, the question of ease of unscrewing is to be inves- 
tigated. It is difficult to discover on what grounds the second 
power, or the square root of d, should enter into these equations 
at all. 

The formula of the writer alone bas any value (beyond describing 
arbitrary and undesired curves) as its simplicity admits of its appli- 
| cation to other purposes, especially in calculating the general case 

of the useful effect or strength of the system of screw bolts as modes 
| of fastening or in sustaining loads. This formulacould be extended 

to all practical dimensions, and although the pitches for the larger 

bolts above 3in. appear out of proportion when compared with Mr. 
| Whitworth’s tables, it can be demonstrated Mr. Whitworth’s are dis- 
| ay fine when the nut is to be removed from the rusted 
| bolt. 
| Itis to be noticed that all the formule agree in showing the dis- 
| crepancy in the pitch assumed by Mr. Whitworth for the jin bolt, 
and that admitting his other tabular values to have the correct basis 
| of average practice, thisone was a general departure from the common 

law. (For tabular results see next page.) 

A bolt is subject to two strains, tension or the strain in direction 

of the length otf the bolt, occasioned by the load it carries or the 
| force it expends in holding the parts it confines together; and 
| torsion, which is the force in the plane of rotation tangential to the 
| cylindrical body of the bolt, and is composed of two distinct appli- 
| cations of power; first, that which proceeds from the component of 
| the load on the inclined screw surface, which is either positive or 
| negative, as the screw is employed to raise or lower the load; and 
| secondly, that which comes from the frictional resistance of the 

moving screw surfaces under the loads imposed upon them. 

The capacity of the bolt to resist tensional strain is, of course, 
dependent on the area of the section at the root of the teeth, and 





~~ | the shailower the teeth, either from using five pitches or by having 


@ great angle at the tops and bottoms, or by rounding or truncating 
the points, the larger that area. 
| Ordinary wrought iron, such as is generally used in bolts, can be 
stated to be reliable for maximum load under 20,000 lb. per square 
inch, and the absolute tensile strength of any bolt may be safely 
| estimated on that basis. 

Tt is well to remark at this place that the rounding of the root of 
| the thread adds to the tensile strength of the bolt should it be strained 
| to its utmost, and come to its safe working strain of one-third the 
| ultimate one, 

Thus a piece of iron of the following shape, say, jin. in diameter 





| ® In this country there has been in use the past few years some machines 
for cutting the screws upon bolts, based upon the scroll screw plate of Mr, 
Whitworth, so that the cutting dies can be removed after the bolt is threaded 
without backing out the bolt, a process which endangers the cutting edges 
of the dies either from friction or from the liability of a piece of swarf 
jamming on the tooth. These cutter dies are usually made on the principle 
atented in this country about 1848, by P. W. Gates, and then introduced 
y him. (Mr. Gates’ patent seems to have been anticipated by one to 
| A. Lamont in 1830, but it is certain his method was not brought into use 
| until he advocated it im person.) The cutters are placed in the scroll plate 
with the planes of their cutting faces radial to the centre of the plate, and 
are tapped orchased out parallel a little larger than the screw which is to 
| be cut. The entering side of the plate is then coned out so as to obliterate 
| the first thread, and remove the points of three or four more. Uponsetting 
| in the cutters to the size of the screw, it will be found that the backs of the 
| teeth are relieved, and if the proper allowance for this relief has been made 
| in the enlarged size of the original hole, they will (when sharpened to the 
| right cutting form on the face) act precisely like well-made lathe tools. 
| Machines with die plates as described have been successfully introduced 
into many workshops, and especially have come into use in the railroad 
shops for cutting the larger bolts required in bridge construction where 
lathe cut screws have hitherto been used. Althougn the whole number of 
bolts, reckoned by numbers, wanted for these purposes are very small, yet it 
is cheaper to fit up a set of dies and taps to thread them than tocut t 
in the lathe, beside admitting the cutting of long bolts without welding. 
The question has, therefore, arisen as to what should be the best form of 
thread and the pitch of the threads for bolts of this description, say from 
2hin. to 3gin. diameter. In this case the question is div of the average 
practice of mechanics in both regards and should be decided on its own 
merits. To quote from Mr. Sellers :—‘ The necessity of guarding the edge 
of the thread from accidental injury becomes more and more apparent as 
the size of the bolt is increased. Considering the whole case on the basis 
of our own paper, as well as on its merits, we think that bolts for bridge 
construction might, by agreement of railway enxineers, as a special case, 
have a form approximating to Mr. Whitworth, of 60 deg. sides with rounded 
top and hollow at bottom of thread.” 


+ Mr. Sellars gives 
A = diameter of screws, 
= pitch of screws, 
= constant 2°909 . 
= divisor 16°64 
= number of sixteenths plus ten in A 
Vd—a_ Via + 0-290 
ae “Boke es. 
2 = OM / 4 + 0015 — 0175 
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at the smallest part, and lin. in diameter at the central enlargement 
will, from the conditions of elasticity of solid bodies, be impaired in 
tensile ortorsive strength by the abrupt enlargement, one-fifth to one- 
fourth of that which a plain bar of one-half inch diameter would 

The torsion¢l strain which is exerted on the bolt in screw- 
ing up, when the component of force expended in producing tension 
is positive, equals the tensional strain (that is, the bolt is as likely to 
twist off as to tear asunder) when the value of the co-efficient of 
friction has certain definite amounts. 


TABULAR RESULTS OF THE THREE FORMUL. 
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We will not attempt to enter into this calculation, but will only 
give results, trusting that the evident probability of these results 
may suffice in this place and taking the following special cases :— 

Nominal diameters, }  &§  & BH SB 3in. 

Vaihen torsion = tension } 0°82 0°33}, 0°34, 035, 0-354, 0 86, 
showing a slight increase of torsional strength in these cases for the 
Jarger bolts. And generally that in screwing up bolts there is no 
danger of twisting them off, unless the frictional resistance exceeds 
one-third the insistant load. 

Similar calculations have given for unscrewing where the compo- 
nent of force expended in relieving the tension is negative, a similar 
table of results, only that the differences of values for frictional 
co-efficient, which would twist off the bolt are reversed, and the 
larger resistance must be taken for the smaller bolt. And the general 
result in this last case is that, about 38 per cent. must be taken for 
the average value of the frictional co-efficient to twist off the bolt. 

The frictional resistance encountered in turning a nut can hardly 
be called that of motion, as each successful wrench-hold finds the 
surfaces of contact in a state of rest, but in screwing up the nut the 
condition of these surfaces is much more favourable than in 
unscrewing after a lapse of time under load, and this value of 
38 per cent. is often reached on rusted, and not oiled screws. The 
larger bolts not only have greater values to their frictional co- 
efficients from the less angle made by the thread with the plane of 
rotation relatively with the smaller bolts, but are generally more 
closely fitted by their nuts, so that their nuts are not so readily 
started by a few blows when fixed by rust. Coarser pitches give at 
once the possibility of looser fitting nuts and better angle of thread- 
line for relief. 

The next point for discussion is the form of the threads. If bolts 
were made of uniformly sound iron (not to say of the bighest 
tensile strength), and if nuts were so well fitted that the bearing 
should always extend over the whole surface of the threads in place 
of being a contact on but some portion of that surface at the tips 
(which occurs when the threads have not the same angular form, or 
when the diameter of the bolt is emaller than is proper for the 
calibre of the nut); such a thing as a stripped screw (with the 
usually adopted height of nut) would be unknown, whether the 
threads were triangular or Whitworth formed, or truncated and 
independent entirely on the fineness of the threads employed. 

But in practice, both unsound iron and badly fitted nuts not only 
occur, but are to be taken into account in the view we now institute. 

The merchantable round iron, from which bolts are made, is often 
shelly and loose on the external skin, caused either by the piling of 
the fagot from which it is rolled, by the closing down of fins formed 
in the process of rolling, or by more serious defects in the iron 
itself; and the punched nut is liable to have its fibre destroyed by 
the operation of cold punching, with badly made or dull punches 
and dies (the parallel requirement of the hole compelling the use of 
punches the same size with the die being unsuited, however sharp, 
to cutting the iron out) so that it is a normal condition of the usual 
bolts and wuts of the workshop and the market to be made of poor 
material. Beside all this, the requirements of ease of fixing de- 
mands a shaking fit, that no little dirt or rust, or indentation will 
prevent the use of the bolt in the trench on the boiler, over the fur- 
nace, or at the work-bench. 


, And this extreme latitude of imperfections is not to be takeu as 
interfering with the proper accuracy of the best workshop practice. 
Supposing all the above-mentioned allowances are made, they will 
not prevent the use of the best iron and the forged or hot-pressed 
uut, neither will they preclude the bolt which shall be made the full 
size of the standard, being accurately and properly fitted by the nut 
which shall be tapped out to the smallest dimension which the 
standard bolt will admit. After these remarks it is easy to see that 
the finally adopted form must be that which balances many condi- 
tions against others, and is not a matter of calculation, but for 
deliberation. Thus, the finer the pitch (the form of threads being 
y meter se 4 tbe stronger the bolt, but with the fine pitches we are 
eprived of the requisite looseness of fitting, and the threads being 
cut in the external lamine of iron are likely to be imperfect and 
weak. If, after what we have before said, we are prepared to 
coincide with universal practice, and assume the pitches, as given by 
our formula, then the less depth the threads have the stronger are 
the bolts, but with the shallow threads the bearing surfaces are 
reduced, or if angular, cause excessive frictional resistances. Then 
there is the question of convenience in making tools for cutting bolts 
cud nuts, ond the question of ease with which such tools will operate 
A threading, and the question of durability of the tools in service. 
We will not pursue this abstract view further. Making machinery 
. priori is a palpable ease tag In mechanics the performance 
~ wt ar — the reason for it, and sometimes taxes the reasoner 
= } ~ ability. It has been assumed that the form of the teeth 
es reads uuder discussion shall have the outline of angle of 
©§-) more or less rounded at the point and hollowed at the root, 


‘The angular form gives the junction at the root of the tooth with 
section possible, while the 
surface affords a capacity to 


the body of the bolt or 
action of the load upon the inclis 








resist stripping, proportionate to the angle of inclination—(strictly 
speaking, proportional to the tangent of the angle of inclination). 

In wooden screws and nuts the angle of 90 deg. for the sides of 
the thread has been found to p t that r at which they 
rarely strip, although the fibre of the wood presents the most 
favourable direction for splitting. 

With a slight round or truncation at the points they are made 
very loose, to allow the wood to swell or shrink, and in the case of 
hand or bench screws of the cabinet or pattern maker are very 
durable in service. 

Screws about a trip hammer when tapped into cast iron require 
fine pitches to keep them from jarring out, and the same section of 
thread as wood screws have to obtain the same advantages over the 
more friable material. For mathematical instruments, and for 
screwing in thin plates, screws sometimes have the angle of 45 deg., 
especially when steel is the substance of both bolt and nut.* 

The deep tooth given by the angle of 60 deg. permits much 
looseness of fit, allows imperfections of thread, either from the wear 
of tools or from defects of iron, and mame a large bearing surface 
for the load on the bolt; of course all these are at the expense of the 
strength of the bolt, but for example, if a jin. bolt is not stron 
enough to perform a certain duty it is better to use a fin. bolt, an 
thus preserve the advantages enumerated. 

In the cases of tie-rods for roof or bridge construction this con- 
dition of enlargement of rods to obtain requisite strength under the 
roots of the threads does not exist at ali. All sound or econo- 
mical engineering demands that the ends of such rods shall be 
upset at welding beat, and swedged to such diameter as shall allow 
the root of the thread when cut, to be larger than the body of the 
rod elsewhere, both to secure an excess of tensile strength, and also 
to gain something to resist the cross strain which generally affects 
such rods from an unfair bearing of the nut on its seat, besides the 
reduction of weight and cost of the entire rod. Consequently, the 
pitch and form of threads for such screws should be exactly what is 
wanted, and are to be determined independent from those adapted 
to ordinary purposes. 








Founded on practice we take the height of nutequal to the diameter 
of the bolt as regards frictional requirement, but we consider it the 
least practical height admissible.* 

The wrench hold also is taken as sufficient on the same basis 
of habit—that being the only guide for the settlement of this re- 
quirement. 

As for the strength needed to resist stripping, making allowance 
for loss of root connection with the body of the bolt occasioned by 
the hollow at the bottom, it st:ll remains that the whole height of 
nut of sound iron demanded to resist detrusion is but one-fourth the 
outside diameter of the bolt, and if the fit is very imperfect and 
loose, so that each thread has the nature of a beam supported at one 
end, and loaded one-half way out, one-half the diameter becomes 
abundant. 

All the conditions are consequently fulfilled if the first is 
answered. And we conclude H should equal d. 

The diameter for the nuts measured across the inscribed circle is 
fixed first, at that which will resist the oblique strain on the threads 
tending to split the nut, making all allowances for imperfections 
of forgings and the strain of tapping; and second, the area of sur- 
face of the under side of the nut, which carries the load; and third, 
by that which gives the facets of the nut sufficient size for wrench 
hold, 

It will suffice here to say that calculations have been made to 
show tbe value of the strain tending to split the nut, that it varies 
between jin. to 2in, nuts, from one-tenth to one-seventh 
the tensional strain on the section below the root of the thread of 
bolts, and that the consideration of the two last points only is 
needed ; these considerations giving suflivient strength to resist tap- 
ping strains which is not susceptible of estimation. 

We will assume, as in the case of the height of the nut, that the 


| inscribed diameter of the nut shall be expressed by a formula as 


There is no form of cutting edge so easily produced or maintained | 


in shape as that of a simple triangle; and the form of tooth we have | Tien for a following sizes of bolts, 
3 


described is too well known to all mechanics to need here, in a 
paper addressed to them, any further statement or argument in 
favour of its advantages. 

Recurring to the alternative forms proposed, Mr. Whitworth’s 
form is not attainable by any ready or convenient process of the 
workman. 

By means of master taps, hobs, and chasers—which are all 
perishable as standards of form—at great expense of gauges as 
samples, it might be feasible to introduce and perpetuate it. 

The head of the best reputed workshop in Great Britain, himself 
one of the most esteemed writers on mechanical subjects, has been 
twenty-three years endeavouring to introduce this description of 
thread, with such success as only to bear evidence of the general 


below. 
D=1d+ 4=15d + 0125 
and our calculations give the following resultst :— 
Let K = tensional strain on iron of bolt per equare inch. 
K,,, = load on the under surface of nut - ” 
2, 
0:17, 0:31, 039, 048, 0°47, 0°50. 
That is, for a 2in. bolt the load on the surface of the nut is one- 


diameters = }, 3, 
Kin _ 


1 
1}, 


3 
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| half the tension on the bolt, so that when the bolt is tightened to its 


reluctance to change, even for the attainment of uniformity. Mr. | 
Sellers’ form has some advantages over that of Mr. Whitworth | 


—first, that a gauge which he describes places it in the power of 
avy workman to originate the exact shape of each size; secondly, 
that when the taps and dies are new and unworn considerable 
additional bearing surface on the threads.is gained by the substitu- 
tion of corners for the rounded ends at the points and roots of the 
threads ; and thirdly, by sume considerable additional strength which 
the reduction of depth of threads may give to the bolts themselves 
—the latter advantage being in common to both the proposed forms, 
as contrasted with the usual V form. 

Considering these points in order—first, the gauge proposed b 
Mr. Sellers is almost as valuable for originating Mr. Whitworth’s 
thread as his own, as it gives a definite length for the extremities of 
the threads hardly attainable otherwise. It is certainly a very 
ingenious and satisfactory method of accomplishing its purpose. 
Secondly, the gain of bearing surface: this would disappear rapidly 
with the wearing away of the corners of the teeth, so that the final 
appearance which might result if, after use, some person should 
collate the average form of thread made by taps and dies-originally 
with sharp-cornered truncations, would hardly differ in any dis- 
cernible respect from Mr. Whitworth's result. 

The deterioration of the V form of 60 deg. is towards a corre- 
spondence with Mr. Whitworth’s result, and a completely worn out 
tooth has a shape approximating to two semicircles with a tangential 
contact of the curves, the ends of the tooth being rounded off, and 
the internal corner hollowed out until what there is left of the side 
is nearly vertical to the bolt. Thirdly, the gain of strength from 
the shallowness of the threads: this point has been before met in 
the general discussion, by pointing out the advisabillty of enlarging 
the bolt rather than of reducing the thread surface. 

Were either the alternative shapes—that endeavoured to be intro- 
duced by Mr. Whitworth, or that proposed by Mr. Sellers— in 
general use, the question could be entertained as to the propriety of 
revising the form in favour of that we now have; and notwith- 
standing the confusion such a change would entail, we think many 
would consent to the effort. As it is, on the principle of holding 
fast to that which is good, we cordially recommend a uniformity of 
gauges and pitches, together with our usual form of V thread, hav- 
ing, when new, the depth of 0°8 the pitch, in place of 0°866, which 
would be the dimension were the corners made absolutely sharp. 
This depth is that which the best workshop practice for well-fitted 
bolts has adopted; but the custom of those who make bolts as an 
article of sale has been to make a further allowance on the corners, 
so that the depth of common threads is about 0-75 the pitch of the 
threads. The commonly made bolt will always run in the well 
made nut, but the well made bolt will only run in the usual nut 
when that nut is made slightly larger than a perfect fit. The real 
enlargement needed, however, is but the three-thousandth part of 
an inch of diameter in a jin. bolt, and is within the limits of loose- 
ness required for merchantable bolts; so that the well-made screws 
will operate in all cases in practice with good common ones, if the 


utmost safe strain of 20,000.)b. per square inch, the load on the nut 
surface will be 10-000 Ib. per square inch.’ Bo! s certainly do work, 
and work well, under these insistant loads on the surfaces of frio- 
tion, but nothing but use wou'd justify carrying the laws of 
friction to any such extreme points, aud the figures evidently show 
the necessity of finished nut surfaces, and of washers on the larger 
sizes. 

‘The dimensions of the facets of the nuts are found to be ample 
when the sizes of nuts are those which the assumed formula gives. 

We conclude on 

D = 1Lbd + 0°125 


when D equals inscribed diameter of nut, whether square or 
hexagon. 

The dimension of the heads are governed by the same considera- 
tions which we have stated for the nuts, except that the require- 
ment for height is not dependent on frictional resistance on the 
surface of the threads, and the demand for convenient wrench hold 
has fixed on 

H,, = 0°8d as ample 
when H,, = height of head. 

The diameters are more conveniently the same as that of the nuts, 
so thai the sume wrenches fit, if occasion demands. 

Proceeding on our assumption that the depth of the threads shall 
equal 0°8P, we obtain for the diameter of the root of the thread of 
any bolt = d, = d—2 (0°8P), for best workshop bolts, or d, = d—2 
(0°75P), for good merchantable bolts, this would be the diameter of 
the hole in a nut to be tapped out, if it were not found necessary to 
allow for the upsetting of the iron towards the points of the threads, 
which results in cutting away the opposite sides at the same time. 
If it were attempted to run a tap intoa hole the same diameter as 
the body of the tap, the iron would clog upon the tool and pre- 
sent a great resistance to driving it, while the thread would almost 
invariably strip. 

In cast iron the thread would certainly crumble away, and iu 
wrought iron it would only be preserved by the stretching of 
the thread as a burr, on the side opposite that in which the tap is 
entered. The amount of the allowance necessary is dependent on 
the dulness of the tap or the care and skill with which the teeth have 
been backed off so as to cut like lathe tools. 

Making the proper allowances for these considerations we have 
for the diameter of the hole in untapped nuts d, = d—2 (0-7P) 
+ 0°01 for ordinary use, aud d, = d—2 (0°75P) + 0-u5 for very 
well made and sharp taps and best fitted nuts. 

We recapitulate the formulas relative to the system of screw 
threads, : 


1. 
1st. The number of threads per inch N = P ~ 0096 d + 0-026 


2nd. The depth of the threads for best finished screws = ‘I = 08 P. 
» ws " » merchantable , = T=0°75P. 

3:d. The inscribed diameter of nut or head whetber square or six 
sided, D, = 15 d + 0°125. 

4th. The height of the nut, H=d 

5th. The height of the head, H=08d 

6th. The diameter of the hole in the nut before tapping out, 

dh = d —2 (07 P) + 0-01. 

The following table gives the results of our discussion :—- 


Diameter of 








Lent } holes in | 
original Sage coe nd, except as regards the extreme angular Diameter | Number of | Diameter Height of |nuts, allow-| Height of 
depths. . of bolt. threads. of nut. nut, ing for heads. 

Proceeding to the examination of the dimensions of the nuts: the upsetting of 
form of the nut is to be determined by the convenience of turning, | threads, | 
and the general advantages of four or six sides can be ded | 
without argument. Nuts with five, eight, or ten sides, spanner 4 20 4 3 0-190 02 
nuts of various arrangements of pins or palls, are required for ts 18 t% | Ys 0255 0°25 
special purposes; but four or six sides alone give convenience of | 16 | ly $ 0°297 0°30 
gripping, or proper surfaces to grip upon. ‘Ys 15 | 4 Ye 0°355 0°35 

The height of the nut is to be established by the following consi- 4 14 | 4 4 0-410 04 
derations :—First, what height is required for wear, and to meet the is 12 | i@ is 0-402 0-45 
frictional resistance on the surface ot the threads? Second, by the 4 12 1 je j g 0-518 05 
convenient wrench-hold for turning; tlfird, by what is needed for 4 10 oF 4 0-62 06 
strength of threads to resist stripping. The load on the surface of é 9 lyy rf 0°729 07 
the threads of a well-fitted bolt or nut of the section before proposed 1 8 ly | 1 0-84 08 
is from 25 to 20 per cent. of the tensional strain on the section of 14 7 lq | 14 0-935 09 
bolt, below the root of the threads, and it varies but little for what- it ‘ | 2 1} 1-060 10 
ever value of friction co-efficient we adopt, whether screwing or 1f 6 2% 1g 1152 Il 
unscrewing. That this load is excessive we show by special 1 6 24 1 i 1-277 12 
example. if 6 2% 1 1-402 13 

Suppose the height to be assumed at equal the diameter of the 13 5 23 14 1°48 14 
bolt, and take a jin. bolt and nut for instance:—A workman 1{ 5 218 14 1-605 15 
exerting a force of 60 lb. on a 12in. long lever (or wrench), will raise 2 4} 34 2 17 16 


5,500 Ib. at least, and the insistant load on the thread surface becomes 
about 1,100 lb.; the tension on the iron of the bolt will then be 
20,000 Ib. per square inch, and the insistant load on the thread sur- 
faces over 4,000 ib. per square inch. 

It is one of the most striking corroborations of the laws of fric- 
tional resistances that, subject to constant use under loads to this 

t (as our stat t of the length of lever and force applied to 

it will make evident to any mechanic), nuts are turned by forces 
proportionate to the loads upon them, 

Nothing but the universality of the proportion stated would 
warrant the deduction that it is sufficient. 

* Any wishing to study this subject should, before concluding, 

oltzapffel’s “ Mechanical Manipulation,” vu). ii, 











* This great weight on the surface of the threads justifies the practice of 
making nuts much higher when they are to be frequently turned. 

+ The bearing of the nut is taken to be the area of the inscribed diameter 
of the nut, minus the area of the hole in the flange, or surface on which it 
reste, which hole, with some all for cl , is d to have 
the diameter of = 103 d + 0°03. 








Tuere was lately shipped to the Charlestown Navy Yard, an oak 
log 59ft. long and averaging 86in. square. It contained 581 solid 
feet of sound wood, and material for 6,272ft. of inch plank. It 
weighed eighteen tons, and was brought from Ohio in a raft of 
timber via the Erie Canal, 
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A DESCRIPTION OF THE NEWCASTLE DYNA- 
MOMETER. 
By C. E. Amos, * 

Tue avnexed engravings represeut a photographic view of the 
Newcastle dy ter, used for testing the force required to work 
the steam plough exhibited at the Newcastle meeting of this society. 

The instrument consists of a strong wooden frame mounted upon 
carriage wheels, having on its centre a strong vertical cast iron 
socket. A cast iron screw column, fitted with a fly-nut, drops into 





this socket, and moves freely in it, and the column can be raised or | 


lowered by tbe fly-nut. To the top of the column is fitted a long 
arm of wood, by a joint at the centre, so that either end can be raised 
or depressed. ‘The arm thus possesses a movement both horizontal 
and vertical, like that of a transit instrument. At each extremity 
of the arm a pulley is ns. which turns freely on vertical pins, 
the centres of these pulleys beiug 18ft. apart. At the centre of the 
arm is a central pulley with a vertical spindle carried by two strong 
springs. These —- are so placed that they deflect the central 
pulley 12in. out o 
s over the end pulleys and under the central one, so that the 
eflection of the unloaded rope is 12in, The instrument being fixed 
in a position between the engine and the cultivator, the tractive 


force on the rope is shown by the deflection of the middle pulley , 


becoming less. The greater the tractive force the less the deflection 


of the rope. 
I will endeavour to explain the construction and principle of 





a straight line between the other two. The rope | 





| 108in. Then v = 60 = 5408 lb. = F = the strain on 


| 2X6 

| the rope; and similarly for other positions of M. The following 
table exhibits the different magnitudes of the ttrain or tension of 
the rope corresponding to the various positions a, , c, d, e. 





| 
oe Resistance Strain on Rope 
Position. in Ibs. | 

















mn Ibs, 

| ee | ee 
a £0 103°4 

| 40 2707 
c 60 E408 
d £0 1080°7 
e 100 2700°5 


It is important to observe that the strain of the rops does not vary 
| proportionally to the distance of M from its original position, or, 
what is the same thing, proportionally to the resistance of the 
' spring. Ifascale of numbers were inserted instead of the letters 
| a, b, c, a, e, f, and an index placed on the spring at M, the strain on 
the rope might be read off at any time. In passing, it may be 
mentioned that no force on the rope would ever raise the pulley M 
to f, or place the three pulleys A, M,and B in a straight line. Such 
are the leading principles in the dy shown in the engrav- 
| ing. In experimenting upon the force required to work field imple- 





Fic. 








action of this machine somewhat in detail by the aid of the following 
diagrams :— 

Tn diagram Fig. 2, A and B represent two pulleys placed 18ft. 
apart. M is also a pulley placed between them, the distance M, /, 
being 12in. P is a standard carrying a strong spring S, the ex- 
treme end of which carries the pulley M. 

The spring 8 in the position shown exerts no force, but is 
capable of being urged forward until the pulley M would arrive at 
e; and if in the latter position it exerted a force, say, of 100 Ib., 
at cits force would be 20 Ib., at 5 40 Ib., at ¢ 60 Ib., and at d 80 Ib. 

We will suppose that a wire rope attached to a steam engine 
passes partly round the pulleys A, M, and B, dragging a plough or 
other implement attazhed to the end of the rope beyond B. It 
will be at once perceived that the force of the engine and the 
resistance of the implement, acting in opposite directions, will cause 
the spring S to be deflected towards 7; and when the force of the 
engine, the resistance of the implement, and the resistance of the 
spring S are in equilibrium, then the slightest further addition to 
the force a will cause the implement to move, the spring 
to yield, and the pulley M to move in the direction M, f For 
any assigned position of the pulley M the amount of the forces 
of traction and resistance may be ascertained by the formula 


—; x¢=F. Where m= the distance A, f(Fig. 2), 2 = 


V mit 

the distance between M and /, at whatever point M may be found ; 
t = the resistance of the spring S at that point; and F = the forces 
of traction and resistance equal the in on the wire-rope. For 
example, if M assumes the position c (Fig 2), in which case the 
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ments, it is found that from numerous causes the resistance is 
ever-varying, and the observer has much difficulty in determining 
the average or mean force employed, because an index placed as at 
the pulley M, continually shifts with the resistance. ‘I'o overcome 
this difficulty contrivances have been resorted to, most of which 
have obtained the results in too complicated a manuer for general 
use in our experiments. 

To our French neighbours wo are indebted for an invention 
called the “ Totalisateur,” a machine which enables us to obtain, in 
a simple manner, answers and results which, before its introduction, 
involved tedious and lengthy calculations. 

The principle of the invention may be thus briefly explained :— 
The machine may be said to consist of two parts; the first has a 
progressive motion imparted to it corresponding in some exact 
ratio with the progression of the implement on trial, and it is 
provided with a counter which affords the means of recording 
the exact distance which the implement has travelled; and so far 
is simply a “ perambulator” for measuring distances. One of the 
principal features in this part is a ‘‘disc-plate,” having a plane 
—— and to that “‘disc-plate” tho motion before spoken of is 
given. 

The second part consists of arrangements for determining the 
resistance caused by the implement, and this is effected by a small 
‘*disc-wheel” carried on centres, as will be hereafter explained 
(Fig. 4). The edge of it is placed lightly in contact with the plane 
face of the ‘‘disc-plate” before-mentioned, and thus, by means of 
rolling friction, the revolution of the plate will cause the “ disc- 
wheel” to turn, except when the edge of the “ disc-wheel ” is in the 
centre of the “ disc- ” The adjustment is such that the “‘ diso- 
wheel” occupies this latter position when there is no resistance from 





the implement; but as resistance takes place, the ‘disc-wheel is 
| moved from the centre towards the periphery of the “ disc-plate,” 
to a distance which increases with that resistance; as the resistance 
decreases, the wheel returns again towards the centre, and whatever 
position the “ disc-wheel ” may be in when removed from the centre, 
| acircular motion will be imparted to it by the “‘ disc-plate,” with a 
velocity depending a its then distance from the centre of that 
plate. Hence it will be seen that the velocity of the “ disc-wheel ” 
will correspond with the amount of resistance of the implement. 
The operation of the whole will perhaps be more clearly explained 
by a numerical example. Suppose the disc plate to make one 
revolution while the implement travels over 100ft., and that the 
resistance of the implement, when equal to 100 lb., causes the 
“disc wheel” to be drawn from the centre towards the periphery of 
the disc plate a distance equal to its own radius, then it will revolve 
in the eame time as the “disc plate;” and in that case 100 lb. x 
100ft. = 10,000 units of power (10,000 Ib. raised 1ft. high), will 
| represent the force expended in moving the implement 100it.* 

Again, if the resistance of the implement be 200 lb., the disc 
| wheel will be drawn from the centre of the disc plate a distance 
' equal to twice the radius of that wheel, and it will make two revolu- 

tions while the disc plate makes one revolution, that is te say, while 

the implement moves through 100ft. The power expended is now 

2 x 100 X 100 = 20,000 units, or 20,000 Ib. raised 1!t. high; hence 
| each revolution of the “disc-wheel” represents 10,000 units of 
power expended or work done, and it will be so, whether the 
resistance be constant or variable. The instrument is provided 
with dials and indices, whereby the number of revolutions made by 
the “disc wheel ” in any given time is shown, and the power 
expended during that time can be ascertained. 

‘or example, we will suppose that an experiment ty ten 
minutes has been made with a field implement, and at its close the 
number of revolutions made by the disc wheel is shown by the dial- 
plates of its counter to be 530°5. 

Then let 530°5 = the revolutions of “ disc-wheel” during the 


experiment. 
10,000 = units of power represented by one revolution 
of the “ disc-wheel.” 
10 = the minutes occupied in the experiment, 
and 33,000 = units of power, which are equal to one horse 
power. 
Then the result will be 939° X 10,000 _ 16 horse power nearly, 
33,000 X LO 


The following diagram (Fig. 


deacriotion of the “ Totalisaies ) will perhaps assist the foregoing 
escriptio! ‘0 r. 





G The dial-plate, which is in constant rotary motion, its velocity being in 
some given ratio with the velocity of the implement. This plate has 
generally a counter connected with it, to show the space which the 
implement has traversed. 

F The disc wheel, in contact with the face of the disc plate G : the resist- 
ance of the impl by suitable arrang ts causes the wheel F 
to move from i towards / on the face of the plate G. 

E The counter, with its dial-plates ; by these the revolutions of the disc 
wheel are recorded. 

It would appear av easy matter to apply the instrument just 
described to the dynamometer under consideration, as rotation might 
be given to the disc plate (G, Fig. 3) by communicating machinery 
from the pulley A, Fig. 2; and a moditied force of resistance might 
be imparted to the disc wheel F, Fig. 3, from the end of the spring S, 
Fig. 2, in such a manner that as the resistance increased the wheel 
would be carried from the centre of the disc plate towards its 
periphery, and thus fulfil the conditions required. 

Such would be the case if equal increments of strain on the rope 
round the pulleys A, M, B, Fig. 2, caused equal deflections of tha 
spring S. It is evident, however, from the table given on page 206, 
that such is not the case, but that the increments of strain on the 
rope become continually larger for equal increments of deflection of 
the spring as it approaches f. It is obvious, then, that some device 
must be adopted to compensate for this irregularity, and to make 
the disc wheel F move over the disc plate G, Fig. 3, through spaces 
gre to the increasing strains on the rope. The diagram, 

ig. 4, will show how this adaptation of the “ Totalisateur” has 
been effected. 

In Fig. 4 G represents the disc-plate, A A represent parts of the 
framing for carrying the instrument, to which are fixed two bearing 
blocks 6, 6, through which the bar c slides freely ; on this bar are 
keyed two arms d, d, and through the ends of each of these a screw 
is passed, the pivot points of which carry the spindle upon which 
the disc wheel F and the index of the counter E are fastened; while 
a sprivg s, Yay the bar, retains the whole in position with the disc 
wheel F at the centre of the disc-plate G, when all is at rest. 

M is the central pulley of the dynamometer, which for perspicuity 
is shown with the resisting spring (S, Fig. 2) removed. J is a plain 
block wheel revolving on a fixed pin, and to the edge of that wheel 
a thin riband of steel, L, is fastened, partly round it and from it to 
the crossbar N, which is connected by rods with the centre of the 
pulley M. K isacam, fastened to the block wheel, and revolving 
with it upon its centre. 

It will be seen that the end of the bar c, now in a state of rest, 
presses upon the inferior diameter of the cam K, and when the 
strain is put on the wire rope, the pulley M is deflected in the direc- 
tion of the arrow on its left, the block wheel J and the cam K are 
turned round by ths action of the riband L, and the superior 
diameter of the cam K, continually increasing, compresses the 
spring s, and forces the bar c, with its adjuncts, towards X, and the 
disc wheel F is carried onwards from i towards f on the surface of 
the disc-plate G. 

The cam K is constructed in such a manner that its ordinates in- 
crease in a manner corresponding to the decreasing deflections of 
the spring S (Fig. 2) when approaching f, so tbat the disc-wheel 
F is moved by the action of the cam over the surface of the disc- 
plate G with velocities which are in exact accordance with the 
increasing or decreasing strain on the wire rope, Hence the results 
may be read on the counter E in the manner before described. 


* This results from the mathematical truth that the circumfererces of 
circles are proportional to their radii. If, therefore, the disc wheel move & 
distance equal to its radius, as from i to ¢, and remain there in contact 
with the revolving plate, each point in its circumference will in that posi- 
tion consecutively be t into contact with a point in the inner dotted 
circle on the disc plate as the latter revolves ; and since the circumference 
of this dotted circle and the disc wheel are equal, the revolutions of the 
plate and wheel will occupy the same time. If the disc wheel moves to /, 
where if = 2 i¢, the circumference of the outer dotted line is double that 
of the disc wheel, which, consequently, revolves twice for one revolution of 
the disc plate.—P, H. F. 
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ON THE ACTION OF THE SLIDE VALVES OF 
THE MARINE ENGINE. 
By Mr. N. P. Burau. 

Tue economisation of fuel is a matter of the highest importance 
to all, but more especially to the members of the commercial and 
scientific communities. The former gain in a pecuniary senee, 
and the latter in the further knowledge of natural laws. Now, to 
cause a reduction in the consumption of fuel, the evaporative powers 
of the boiler, and the mech | arra t of the engine must 
be well considered. Observations relative to the boiler are reserved 





for a future period, and allusion at present will be made to the 


engine only. 
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The principle of the action of the marine engines of the present 
day may be said to be the same throughout. The proper distribu- 
tion of the steam is a mechanical operation, and the results, bad or 
good, are due to the failure or perfection of the means employed. The 
machinery for ships is become gigantic, and, therefore, require due 
attention. Ip our navy, and also our mercantile fleet, many of the 
pistons of the engines weigh over five andabalf tons. An imaginary 
conclusion, therefore, of the power required can be readily formed. 
Steam, being very elastic, naturally admits of great compression— 
hence the gain in working or using it expansively. It is universally 
known thatthe pressure being greater, the power will be increased 
in proportion. Now, let it be presumed that steam is required for 
a cylinder at the rate of 100 cubic feet per stroke of the piston at a 
given pressure throughout, thus imparting to the piston a certain 
power,— it is obvious that the given quantity of steam must be 
evapcrated in rotation from the boiler; leakages, friction, reduced 
temperature, &c., being also considered. 
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Let it be assumed, also, that a given quantity of fuel is consumed 
in proportion to the power attained. Suppose it be deemed neces- 
sary to reduce the consumption of the fuel in the next example, 
or, rather, pair of engines, The first consideration of the improver 
—or, rather, designer—would be, that the power must not be 
reduced. This, then, produces the idea that to increase the pres- 
sure of the steam imperatively increases its elastic force. Thus it 
is clear to all, that by increasing the pressure a reduction in cubic 
contents of steam from the boiler is attained, requisite for such stroke 
of the piston; and, consequently, the evaporation required is lessened 
in proportion. Now, it must be strictly understood, that to produce 
correct expansion, cubical capacity in the cylinder must be ubserved. 
Thus, for example, a cylinder of a given capacity for a cer- 
tain pressure of steam throughout the stroke of the piston 
must be enlarged in proportion to the requisite increase of 
preesure of the steam at the commencement of the stroke. It is 
not here intimated that this is not generally known, but rather that 
the fact should be noticed. To use steam economically is to reduce 
the temperature of it as low as possible before it enters the con- 
denser, and thus affect the time of condensation, producing thereby 
a better vacuum than if the temperature was higher. It should be 
remembered, also, that each volume of steam from the cylinder 
must be perfectly condensed ere the succeeding volume enters. 
Having thus far briefly alluded to the principles of economy, let it 
be next considered what is the assumed action of the steam while 
in the cylinder, i.e., from its entry to the point of exhaustion. 
Presume the piston to be at the full stroke, or at the top or bottom 
of the cylinder, the slide valve should have a lead, or be open for a 
Siven portion. Now it must be noticed that the steam was admitted 
in the cylinder before the piston had completed its stroke, conse- 
quently compression, and partial if not a total stoppage of the entry 
must have ensued. Trivial as this may appear, yet in high velocities 
and full leads the indicator diagram shows a round corner, com- 
monly known as cushioning. The lead, however, must not be dis- 
carded, as it acts as a spring between the piston and the ends of the 
cylinder, a matter of great esssentiality in short strokes, and, as 
before stated, high velocities. To return to the piston at full stroke, 
presume the crank to have passed the dead centre; the steam will 
then act with force due to its admittance, so that it is not erroneous 
to assume that the greatest effect of the steam on the piston is when 
the valve is at full stroke, or the port widest open for the supply. 
The piston, be it remembered, is now supposed to be exerting its 
utmost efforts, due, of course, to the action of the steam. Presume 
the valve to return and close the port at a given point of the stroke of 
the piston. At this point ex pansion commences, the piston being pro- 
pelled afrerthat by the elasticity of the steam; hence the economy here- 
tofore alluded to. The time the steam is admitted into the cylinder is 
while the valve is moving forth and back, or opening and closi 
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pulsive power on the piston to that of its cut-off = width of open- 
ing X 2— lead. The valve, when last alluded to, was presumed to 
be at the edge of the port, expansion therefore being in full opera- 
tion. Before the steam can exhaust, the valve must open the same 
port, but contrary in its action. The time ensuing between the 
point of cutting off the supply and the opening the port for the 
exhaust is, of course, due to the outside end inside laps. Therefore 
the time allowed for expansion = outside lap + inside lap. This 
will be better understood by presuming the valve to have no laps, 
it will then be obvious that if additional length be added to the 
valve, that increase must be observed. The time allowed for ex- 
haustion is due to the speed or travel of the valve from a point to a 
point, or in principle as before stated for supply and expansion. 
Now, presuming the valve to have covered the port, and travelled so 
that the inner part is at the inside edge of the port, it can readily 
be understuod that exbaustion must ensue instanter with the action 
of the opening. The valve pow moves forward and backward for 
a given length, occupying thereby a certain time. If there were no 
lap inside, it is obvious that when the valve was at half stroke the 
time for exhaustion would be while the valve was opening and 
closing the port, or opening on the opposite end of the cylinder, 
outside lap being also considered. When there is an inside lap, the 
valve from the half stroke must move that sum or distance 
before the exhaustion commences ; the valve then moves back due 
to the distanco as before stated, and forward the same less the in- 
side lap. The formula for time of exhaustion, therefore, will be 
- + lap + width of opening caused by valve X 2.—[inside 

p X 2. 

By these formule (time being considered) an almost perfect know- 
ledge of the action of the steam can be attained, its elastic force and 
the volume consumed at each stroke of the engine known. There 
may be, perhaps, existing doubts as to the application of the rules now 
noticed, also their practical use; a little further elucidation will, 
therefore, not be out of place. For example, presume an engine of 
50-horse power nominal ; length of stroke, 2(t.; diameter of cylin- 
der, 47jiu. ; utmost grade of expansion, }th of the stroke. Let 
it be assumed the travel of the valve to be 9jin. unalterable. The 
cubic contents of the cylinder will be deduced in the usual form 
1800 X 24 = 48200 cubic contents in inches. ‘The space occupied 

320 
by the steam at jth = 00 = 7200, or 1800 X 4 = 7200. This, 
then, shows that the expansive powers of the steam must emanate 
from a volume of steam whose capacities equal 4th of the total con- 
tents of the cylinder. Now the amount of expansion is, of course, 
due to the capacity occupied after the termination of the entry of the 
steam; to define, therefore, the amount of expansion, time and space 
must be duly considered. The piston in the present example is pre- 
sumed to have moved 4in., or 4th of the stroke. The valve has 
closed the port, and has to travel the outside lap + inside lap, until 
the steam is released from the cylinder. ‘T'o further demonstrate the 
present theory, time must be noticed. Let it be assumed that the 
engine, or rather the piston, moves at a rate of 160 strokes per 
minute—two strokes, of course, making a revolution. The valve, 
be it remembered, moves at the same speed, action only being now 
alluded to. Now, when the piston, is at the extremity of its stroke, 
the valve has performed the major portion of its movement to the 
utmost point, and, consequently, in a given time moves in a con- 
trary direction. The relative positious of the valve to the piston 
are due to the arcs passed through rotatively, each being the 
same in proportion. Circumferences of circles bear an equal 
relation to each other as their diameters, due, of course, to 
the constant number used. Thur, a circle 47jin. in diameter 
equals 160-4in. in circumference; a circle 9Zin. in diameter equals 
31-02 in circumference. The proportion of the diameter will be as 
1 is to 4°84; then fin = 4°84, proving thereby that the arcs 
passed through are thesame in proportion lineally. To produce the 
amount of expansion by calculation, in the absence of diagrams, is a 
difficult matter perhaps, without accomplishing a correct result, due 
to the length of the connecting and eccentric rods, the versed sines 
of which bear strict reference to the action of the valve. It is, there- 
fore, advisable to practically set out all the points of contact and 
requisition, in order to produce a perfect result. For example, when 
the piston is at full stroke the eccentric is at a given angle, due to 
the width of opening or port and the lead determined or decided on. 
Now the crank moves through a certain arc, and the eccentric virtu- 
ally through the same, or proportionately the same; but the distance 
on the plane line is entirely different, due, of course, to the angle of 
the chords. In the case of the crank the chord is at an angle, but 


that for the valve may be termed almost perpendicular. It is not | 
argued that calculation could not produce a correct result, but rather 


that diagrams always assist elucidation. Expansion produces 


economy, and the lap and-lead of the valve, in proportion to the | 


stroke of the engine, govern expansion. Much more could be said 
to further demonstrate these natural laws, but the writer reserves 
further remarks ad referendum. 

In all examples of description, practical illustrations of actual 
performances produce confidence and impart ivstruction to the 
student. Acting with these convictions, the writer deems it expe- 
dient to introduce any novelty, cum privilegio, from the originators. 


In the ane 1859, Mr. Charles PBells: chief draughtsman at 
udslay, Sons, and Field’s, invented and 


Meesrs. patented an 








the steam opening. The time the steam commences its actual pro- 


arrang t of marine engines, 
valve for working expansively. 


together with an improved slide 
Since that period several engines 
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have been constructed by the firm di he patented im- 


provement, With the permission of the firm, and through the 
| courtesy of Mr, Sells, the writer is enabled to accompany this note 
with illustrations of the improvement under notice. 

The first illustration represents a patent valve at half stroke. The 
| second illustration depicts the same valve full open for a given 
| grade of expansion, or nearly at the extremity of its stroke. 

The claim of the inventor consists in having additional steam 
| facings, with additional ports in the cylinder to compensate for the 
sinall width of opening, consequent vpon giving the slide a great 
amount of lap. The illustrations readily convey a practical demon- 
stration figuratively as to the attai t, and the indicator diagrams 
confirm the value of the same. 

Fig. 1 is a diagram at a reduced scale, representing the valve to 
cut off at one-fifth of the stroke of the engine. Fig. 2 is a diagram 
illustrating the closing of the port at one-sixth of the stroke of the 
piston. Hence the relation can be readily seen. 

These diagrams were taken July 23, 1864, from three cylinder hori- 
zontal engines, located in the steamship Venetia, now in the service of 
the London, Italian, and Adriatic Steam Navigation Co., the following 
additional particulars are kindly put at the disposal of the writer :— 
Burden, 800 tons; engines, 150-horse power inal; ~ de 
each 40in. diameter; length of stroke, 2ft. Gin.; speed at trial, eleven 
knots per hour, the engines making 68} revolutions per minute; 
— of steam 261b. per square inch ; cut-off at ,4,ths, indicated 

orse-power, 821; with 261b. of steam, grade of expansion }th, 
number of revolutions 64 = 621 indicated horse-power; with 26} Ib. 
of steam, grade of expansion 4th, ber of revolutions 58 = 507 
indicated horse-power. The = of this vessel at sea averages 9 to 
94 knots per hour, when fully laden ; average ber of revoluti 
of engines, 58 to 60 per minute; consumption of fuel (coal) 13 tons 
per twenty-four hours. 

The condensers are those of the surface kind, being a modification 
of Hall’s. The tubes have an inclination of about 10 deg. from the 
horizontal line; to deliver the condensed steam freely, the steam 
— through the tubes, the condensing matter surrounding them. 

ogines on the three-cylinder expansion arrangement, with slides 
similar to that now illustrated, are at present being constructed 
by Messrs. Maudslay, Sons, and Field, for the following vessels :— 

Lord Warden +» 1,000-borse power nominal. 
300 
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Jumna (Indian trausport) ... 700 ” " 
Nymph ooo oe a ) rs 300 ” ” 
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Tue Screw Proretter.—Many inventions never rise into notice 
because of want of energy on the part of their originators, who some- 
times see others makivg fortunes by carrying out ideas - them- 
selves have entertained for years. Mr. Robert Richards, of Haver- 
fordwest, made a working model of a ship propelled by a screw 
rupning the whole length of the keel, and this small vessel performed 
voyages backwards and forwards over a pond in the neighbourhood 
years before anything was publicly known of the ecrew propeller. 

Tue Worp “ Naver."— r. Smiles, in his “ Life of Stephenson,” 
refers its origin to the period of the construction of the Bridgewater 
Canals, in the latter half of the last century. He states that these 
canals, the first great undertaking of the kind in Britain, were com- 
monly spoken of as the “inland navigation,” and the workmen 
employed upon them were popularly termed “navigators.” ‘T'bis 
last word, being of rather an inconvenient length, was gradually 
shortened into “navvy,” which, in more recent times, came to be 
applied as a distinctive epithet for railway labourers. This theory, 
though plausible, has frequently been called in question, and a 
to me to be open to two serious objections—first, that it confounds 
cause with effect in the accouat which it gives of the application of 
the term “ navigators” to men who never did navigate ; and secondly, 
admitting it to be so far eorrect, how are we to explain the ciroum- 
stance of the word “ navvy,” as a contraction, being always written 
with two v's? Besides, the employment of such a long and cum- 
brous word from the Latin as “ navigator,” seems very unlikely to 
have originated among Evglish workmen for the purposes of every- 
day life. The opinion which I now venture to offer as to the deri- 
vation of the term under consideration is, that it is identical with 
nabbi or naabbi, a word of Danish origin, but in common use among 
the Gaelic population of the counties of Sutherland, Ross, and 
inverness, to denote neighbour. 1t corresponds with the Danish or 
Norse nabo, which has a similar signification ; but the term itself, 
so universal in the north, is wholly unknown in tho south High- 
lands. During the construction of the Crinan Canal, which connects 
Loch Fyne with the Atlantic, and was commenced in 1793, numbers 
of Highland workmen were assembled from the counties just men- 
| tioned, and by them the word nabbi or naabbi was constantly 
employed in addressing each other, justas an Englishman in similar 
| circumstances would use “ mate” or “comrade.” It sounded odaly, 
| however, in the ears of the Argyleshire men, who fastened it as a 
| nickname on the north-countrymen working at the canal, whom 

they styled the nabbis. This is a well-ascertained fact; and it is 

also equally certain that most of the engineers aud contractors 
| connccied with the works came from, and returned to, the south of 

Scotland and Eugland. Is it an unlikely bypothesis that they 

carried back with them a term which must have become familiar to 

their ears during their sojourn in the north, and which, from its 

whimsical expressiveness, is likely to have made an abiding im- 
| pression ?—Chambers’ Journal, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





YIELD OF SUGAR PER ACRE, : + 

Sir,—A letter appears in your last issue over the signature 
“ Zanzibar,” which calls for-a few remarks from me on one or two 
points, as a citation from a well-known gtandard work of mine 
affords the writer an opportanity for some'quibbling remarks as to 
the authorities qudted by Mr. Burgh. The writer assumes to be 
well informed as to the proceedings and operations of asugar estate ; 
but many of his remarks are unintelligible to au old’ suzar planter 
like myseif. Whileattempting to be severely critical on Mr. Burgh, 
he falls into many érrors himself. I shall leave Mr. Burgh eva is 
fully capable) to reply on the question of machinery, confining my 
observations to the cultivating portion of the question. I should 
like, however, your correspondent to furnish me with a definition of 
the word ‘‘instillation,” as 1 have it not in any practical sense, in 
my “Dictionary of Trade Products and Technical ‘I'erms,” and 
may insert it in the next edition. Mr. Burgh is a practical, and not 
a theoretical man, and should not be taken to task for any faults in 
the quotations he has made about the cultivation of the cane. 
Wheu he quotes from Mr. Benjamin’s paper on sugar with water, 
he omits to state that the writer is speaking of the practice in 
Louisiana, There, for the convenience of ploughing between the 
rows of canes, the holes for planting are made as wide as 8{t. apart ; 
in the West Indies, on the contrary, the trenches are’made at about 
half this distance, and it does not» follow that because in" the 
former climate the tops of the cane are left on the ground, 
that this is the universal practice in tropical countries. I cannot 
find in Mr. Burgh’s remarks that he is at all alluding to sugar cul-. 
tivation in Peru, because Mr. Burgh speaks incidentally of crushing 
or smashing the cane by the teeth as the possible rude origin of 
the motive power for extracting the juice. “ Zanzibar” proceeds to 
infer that he recommends smashing by rollers—certainly an unfair 
quibble. I cannot agree with “Zanzibar” that wherever you find 
caves there will invariably be found rats.. Planters would be very 
sorry if this were so, for the trouble of sorting ont the rat-eaten 
canes before feeding the mill-rollers would beimmense. True, there 
are many cane pieces much infested with rats, despite the labours 
of the rat-catchers, but there are also many estates and islands per- 
fectly free from this pest. 

And now as to the average yield of sugar per acre. Perhaps 
there is no more debateable ground to enter upon than this, as so 
much depends upon the situation, season, and degree of attention 
given to the culture. Iam not here entering into what will pay the 
workivg expenses of the planter; that must depend a great deal on 
cost of labour, market price of sugar, proximity to shipping port, 
and many other causer, In the quotation Mr. Burgh makes from 
my work as to yield, | was giving the ordinary extremes of produc- 
tion, but in the last fift en years (since the publication of that work), 
this produce, by vario :~ improvements, has, in many quarters, been 
largely increased. Nodoubtordinary caneland, receiving average good 
treatment, should yield 5 tons of sugar per acre; in thin crops, viz., 
planis first year, 24 tons per acre ; first rattoons second year, 1} tons; 
second rattvons 1 ton; but this is seldom made. Take the evidence 
as to yield in the West Indies, given before the late Lord George 
Bentinck’s sugar committee. Mr. ollemache stated that from his 
estate of 500 acres, in Antigua, his average produce for ten years was 
little more than a hogshead of 14 cwt. per acre. Lord Howard de 
Walden also gave the average of his estates in Jamaica at 1 hogs- 
head an acre. Mr. H. Barkly, M.P., gave the average produce for 
British Guiana at 1} hogshead per acre; but if held over for the 
want of labour to cut, and their growth is unprofitably continued, 
the cases when cut will only yield three-fourths of a hogshead of 
inferior sugar per acre. ‘The average yield for Barbadoes—one of 
the most favourably situated colonies, for dense labour and careful 
cultivation—is ouly 2 hogsheads per acre. At Santiago an estate 
of 900 acres, in Cuba, the yield is only 800 tons, or about one hogs- 
head per acre. Even under the best circumstances, in Louisiana 
they reckon 2,000 ib. of sugar per acre for plant canes a large yield ; 
and in the West Indies 3,500 to 4,000 1b. 1 think, therefore, that 
“ Zauzibar” will find that a smaller average yield than he estimates 
must pay working expenses. I will say nothing about advances on 
Property, some of our city merchants, &c., could tell a tale on this 

er. 

8, Winchester-street, 8.W. 

August Ist, 1864. 


: SUGAR MACHINERY. 

Siz, —Without wishing to question the authority of your corre- 
spondent, * Zanzibar,” who has examined, more or less minutely, 
upwards of one hundred estates and their “ instillations,” I must be 
allowed a brief reply, “ Zanzibar,” judging from his signature and 
statements, wust have had many years’ experience under a tropical 
sun, and have travelled thousands of miles to visit so many 
estates—advantages which I lack; but on practical matters of sugar 
machinery I am uot disposed to yield to him. With all the expe- 
rience acquired by your cor:espondent, he does not, however, seem 
to be aware that the term “trash,” in planters’ phraseology, is 
applied as well to the leaves and tops as to the stalk of the canes; 
and to “ trash” the canes, or remove the dry leaves so as to ex 
the stem to the full effect of the sun, is a common practice. What 
“Zanzibar” mcans by his second allusion to ‘‘instillations” I am at 
@ loss to understand. As to the trade of a planter, or clearing the 
ground and holeing for canes, | have never yet hoard of “ instilla- 
tion” alluded to for making crystallised sugar. Perhaps your 
correspondent will favour your readers with the details. With 
reference to the produce per acre, when | quoted from a high autho- 
rity—Mr. P. L. Simmonds—I did it with the certain conviction that 
I was correct. I ulso knew that Mr. Simmonds had been a sugar 
planter and manufacturer for some years. As for “ Zanzibar’s” doubts 
as to the veracity of the number given, his assumption does not 
reflect much lustre on his fame as a practical observer, to say the 
least of it, although he alludes to his minute acquaintance with one 
hundred estates as his authority. 

Your correspondent’s allusions to mastication and :nashing the 
caues are weak, for I never hinted in my article that in either case 
would that bethe means for producingsugar. His remarksabout sugar 
mills are, to a certain extent, correct, but his information on the sub- 
ject is rather vague. With reference to your correspondent’s idea of the 
engine I have introduced, and his reason for my doing so, he is some- 
what traducing when he accuses me of puffing, particular! my pro- 
ductions. Any well-disposed reader could not have conscientiously 
made the accusation from the perusal of my article. As for the 
better kind of engine as a prime mover for the sugar mill, “ Zanzi- 
bar's” visits to the “hundred” estates were, doubtless, fleeting; 
nevertheless, Iam surprised that he is not more conversant with the 
machinery, and that of late production. The beam engine in days 
of yore was deemed perfect, no doubt, and even in tho present da 
and amongst my clients I find those who still believe, as ‘* Zanzibar” 
does, that the * elegance” of au engine is the vital part. As for the 
expense of the two types, the beam and horizontal, from my expe- 
rience with planters economy is greatly observed by them, and any 
engineer who recommended elegauce and expensive complication in 
the place of economy and simplicity, would be doing an act of injus- 
tice to all concerved. For certain purposes the beam engine is the 
better kind, particularly for slow motions, but “Zanzibar” seems to 
haveforgotten—i e., if he knows—that what is gained in speed direct is 
lost in power. The sameif the beam engive was connected direct to the 
cane will, spur gearing would be dispensed with, but the power re- 
quired as a prime moveris increased in proportion. Beam engines can- 
not be worked atthe same speed of piston as the horizontal types, due, 
of course, to the overhead motion in the former class, and the simple 
direct action of the latter. I am aware that, for mills of large size, 
it is even now the practice to introduce beam engines, but that does 
not alter natural laws. Where transit is expensive and primitive— 
say human or animal locomotion only ay le—the least amount of 
heavy castings or forgings introduced the better. With the hori- 


P. L. Smmonps. 








zontal type, the number of details are few in comparison with those 







required for beam engines. For the latter, parallel motion, the beam 
standards, } dnd top dgame are extra necessaries in com— 
parison with the former a ent, These facts, with economy, 
are my reasons for the intr a of the horizontal class of engine, 
not as “ Zanzibar” has it, ‘‘ because I have designed one.” I could 
extend my remarks about ion and repairs, strains, &c., relatively 


to both types, but will not trespass further on your 
August 2, 1865. ‘ N. P. Burcu. 
[If Mr. Burgh does not care to spare “Zanzibar,” whose letter 
last week was very moderate, he ought surely to have mercy on his 
own clienté?—Ep, E.j 





THE FRICTION BRAKE A TRUE TEST OF ENGINE POWER. 


Sm,—I cannot help thinking that the discrepancy between the 
actual power exerted by the engine and that shown by the brake, 
as pointed ont by your correspondent, Mr. Charles Porter, is more 
apparent than real, and arises from some trifling cause, which has 
escaped his observation. Without having witnessed the experi- 
mente, it is difficult, if not impossible, to explain where the mistake 
occurs. I will, however, give a sketch of a much simpler form of 
brake, used generally in the works of agricultural engineers, pos- 
sessing the advantages of being more simple in construction, that 
it does not require to be driven by a strap, and consequently 
no slipping can take place; and lastly, no lubricating is required 
after the wood blocks have once absorbed a sufficient amount of 
grease. 





A is a friction pulley keyed on the engine shaft, B a wrought 
iron strap joined by the right and left hand screw coupling C. 
Any number of wood blocks D may be fixed to the wrought iron 
strap above mentioned. W, the suspended weight, equivalent to 
the work to be performed. ; 

The duty of the attendant is to remain at the screw CO, to tighten 
or slacken it when necessary, to maintain the point of suspension 
P in a horizontal position to the crank shaft of engine. It is 
evident that as soon as the friction of the blocks on the wheel 
is increased by want of lubrication, the screw C will have to 
be slackened, and vice versd. A check chain at E will bave 
to be fastened to the iron strap, and attached to some fixed object 
to prevent the possibility of accidents. If Mr. Porter will call upon 
any of the large agricultural engine makers, he will find many of 
these brakes in constant use, and if he will try one himself I am 
certain his conclusions will be very different from those expressed 
in his letter to you on this subject. Joun PincuBeck, 

Reading Ironworks, Aug. 1, 1865. 





THE FRICTION BRAKE NOT A TRUE TEST OF THE POWER 
OF ENGINES, 

. §m,—I take pleasure in answering, as far.as I am able to do, the 
questions of “Inquirer.” Undoubtedly the accuracy of the dia- 
gram must be placed above suspicion ; unless doubt op this point is 
excluded, we have no right to conclude anything concerning the 
brake. You correspondent is quite justified in calling attention to 
the many causes which may render indicator diagrams, in a greater 
or less degree, false. I suppose, indeed, that, if the truth could be 
known, not one diagram out of a hundred, as usually taken, would 
be found to represent accurately the action of the steam in the cylin- 
der. The two points to which my attention is called are impor-- 
tant, and I beg to supply the omissions pointed out. The diameter 
of the short and straight passages from the cylinder to the indi- 
cators, in my experiments, was three-eighths of an inch, that of the 
pistons being ‘7979 of an inch, giving an area equal to one-half of 
a square inch. ‘The Richards’ indicator possesses also, a feature 
valuable in this respect—namely, the short motion of the piston, 
which is only one-fourth that of the pencil. 

With regard to water in the cylinder, it is well known that 
it distorts the diagram, but I had none. The steam was slightly 
superheated by conducting the pipe through the boiler flues. These 
indicators, also, show the least presence of water. The piston is 
fitted to leak a little, to ensure frictionless action, and water passes 
it readily, although steam does not but very little. In taking dia- 
grams from locomotive cylinders, I have known streams of water to 
be spurted two or three feet high through the little holes in the cap 
of the cylinder case. In these experiments the steam was always 
shown to be quite dry. 

Your correspondent also demands that I should give a satisfactory 
explanation of the discrepancy which I have observed, but this [ 
cannot do. The fact I believe to have been conclusively proved that 
the gross power exerted in the cylinder of an engine is only equal to 
one-half, or at most to three-fourths of the effective power, which, 
according to the theory of the friction brake, is given off at the 
wheel which is driven by it. ‘he variation in the diagrams given 
at different times, when the same weight was being sustained in the 
same position, and under the same velocity, has been to me the most 
surprising feature in the case, ‘Towards the close of the experi- 
ments I increased the stroke of the pumps which supplied water to 
the face of the wheel lin., or from 2in. to 3in. ‘The effect was, 
that the blocks had to be screwed up harder than before, in order to 
lift the weight. I obtained the smallest diagrams given in my 
table for each weight lifted after I had thus increased the supply of 
lubricating water, and I was not then able to get any which seemed 
to be as large as the smallest that had been given before. 

It has been suggested to me that the Appold brake which I used 
was objectionable—that the equalising arms employed to counteract 
the effect of the trifling variations which will continually occur in 
the friction, and which, if not counteracted in some way, tend to 
throw up or to drop the weight, act themselves in some way to sas- 
tain it. Ihave examined the objection carefully, and cannot per- 
ceive that there is anything in it. 

I am convinced that the theory of the brake, namely, that the 
velocity of the wheel is maintained against a resistance equal to the 
weight sustained is a fallacy, but 1 cannot show it to be so by 
words, nor offer any suggestion beyond tbat thrown out in my 
former letter. “Do not think, but try,” was Hunter’s advice to 
Jenner. Not a single truth of seience was ever discovered and 
established except by experiment and observation of carefully 
ascertained tacts. as the friction brake ever before compared 


with the indicator, and, if so, with what,result? If there be any 
error in my con nu Ishali be to see it detected. 
y y 
I can suggest an experiment which would determine the question : 
ete pnt of ct Soeahar of a coal-pit, and over the 
pit, on the samo shaft, there be a drum 


of the same diameter. 





Let a weight be sustained on the brake-wheel, and afterwards let the 
same weight be actually lifted, with the same velocity, from the 
bottom of the pit. The same indicator, on the same engine, running 
in each case at the same speed, will show conclusively whether the 
power required in the latter case is the greater or not. The experi- 
ment is quite practicable. Any abandoned pit could be used for the 
purpose. I will supply a governor for the engive which will not 
permit the speed to slacken perceptibly at the instant of seizing the 
weight. Until the truth of this matter is established by experiment 
to the satisfaction of every one, discussion would be idle. 
St. George’s Ironworks, Manchester. Cuares T. Porter. 





ANGLO-FRENCH EXHIBITION. 


Sm,—In the name and on behalf of a committee of fifty work- 
men, who have spent much time and money in the promotion of a 
public undertaking, I respectfully ask your aid in making known 
the following:—The “Golden Wedding” between France and 
England is to be celebrated in two ways. In the Channel, in iron 
war vessels, amidst noise aud smoke, with all the “ pomp and cir- 
cumstance of war,” one Peace Jubilee (?) is to be held. The other 
will be at Sydenham, in the loveliest building in the world, where 
about a thousand skilled workmen are organising a display of the 
fruits of peaceful labour in honour of the same event. Here are 
thus to be reviews both of instruments of destruction and imple- 
ments of production. If the first is appropriate and fitting to the 
occasion, we venture to think the second is not altogether inappro- 

riate. Instead of going to war for an idea, a French and 
Inglish committee of working men have, upon this occasion, gone 
to work for one—and that idea is, “From this time forward, 
ace !” 

A report has gone abroad which has been very injurious to us. 
It has been said that the peace jubilee at the Crystal 
Palace is a commercial speculation on the part of the Com- 
pany; an autumnal attraction; a sort of supplementary ho- 
liday. Allow me, Sir, most emphatically to state that this is 
not the case. The Anglo-French Exhibition was begun, has been 
continued, and will be ended, without prompting or extraneous 
assistance, by men who are in the usual and general acceptance of 
the term, working men. From their own pockets have the committee 
paid all preliminary expenses, and beyond a canvass for wealthy 
names to a guarantee fund, which has been very successful, 

tronage of every kind has been courteously and firmly declined. 

‘he Crystal Palace Company have let us a space, and in matters of 
detail have been most obliging ; but our relations are strictly those 
of landlord and tenant. 

Now, Sir, we are anxious to see if the public will ratify the steps 
taken by the French and English committees, and, by coming to see 
our display, relieve us from a heavy responsibility. The Exhibi- 
tion will be opened on Monday the 7th of August, and, without 
disrespect to the members of any class, we intend to open it our- 
selves. The English committee, with delegates from Paris, Lyons, 
Nantes, Rouen, and other French towns, will formally open the 
portion of the Crystal Palace containing the display at noon on the 
day named. We shall feel honoured to see public men of all parties 
present, and gentlemen willing to avail themselves of this invita- 
tion are respectfully requested to send their cards in at once. 
Trusting that our efforts in the direction of self-reliance will not be 
misinterpreted, and that you will forgive the length of this intrusion, 
I will only add that we are still receiving goods for exhibition. 

Rozert Coyrnessy, 
Secretary Euglish Committee. 
Anglo-French Exhibition, Crystal Palace. 





SMALL BOILERS. 

Sir,--Having read with grea! interest your leading article on 
“Small Boilers,” at the end of which you state that a boiler, weigh- 
ing under one ton, has developed not less than 32°25 indicated 
horse-power, it might perhaps interest your readers to know that 
the “ Field” boiler, applied to the sieam fire-engine Torrent, weighs 
only 7 cwt. 28 lb., and still it generates sufficient steam to give out 
25-horse power actual, not indicated. The Firefly’s boiler weighs 
but 8cwt., and gives out 36°83-horse power, actual work done. 
The Sutherland steam fire-engine’s boiler weighs 19} cwt., and still 
it supplies steam enough to produce an effect of 68-horse power 
actual. ‘These facts corroborate, in every respect, your statements 
about small boilers. 


August 2, 1865. Lewis OLRIck. 





Gas 1n Panis.—The consumption of gas appears to be still extend- 
ing in Paris, Thus, in the six mouths ending June 30, the revenue 
of the Great Parisian Company for lighting and heating by gas 
increased to the extent of 8°47 per cent. 

Tue PontiricaL States.—A certain industrial movement has 
appeared of late in the Pontifical States. A system of locomotives 
applied to common roads is about to be carried out, water is to be 
brought from Marcia to Rome, and other building and drainage 
works are “ under consideration.” 

Sewace.—An act to facilitate the more useful application of 
sewage in Great Britain and Ireland was issued last week. It 
recites that it is expedient to remove difficulties under which local 
boards and other bodies labour in disposing of the sewage in their 
districts so as not to be a nuisance, avd to give facility to such 
authorities to make arrangements for the application of such sewage 
to land for agricultural purposes. There are various provisions in 
the Act. The sewer authorities are to prevent the pollution of 

It and to dispose of the sewage. 

New Acr on Locomotives on Roaps.—The new act for regula- 
ting locomotives on turnpike and other roads will come into 
operation on the Ist September. ‘Three persons are to work a loco- 
motive, and one is to proceed on foot witha red flag, as notice of the 
approach of the locomotive. On a turnpike road or public highway 
a locomotive is not to proceed at a greater speed than four miles an 
hour, and in a city, town, or village, at not more than two miles an 
hour. The city of London, the Metropolitan Board of Works, and 
other local authorities, are to appoint the hours during which the 
locomotive may through the streets. The act is only to 
continue in force for two years, and may be regarded as an “ experi- 
ment” on locomotives in public thoroughfares, both in the metro- 
polis and in the country. 

A Mountain oF Sitver.—Silver Peak is believed to be as pre- 
eminent over all silver mountains as the iron mountain of Missouri 
is superior to all other iron deposits. Silver Peak is situated east of 
San Francisco, on the eastern side of the Sierra Nevada, and nearly 
one degree south of the city of Austin. It is some two miles from 
Castle Mount, au old extinct crater about 5,000ft. above ocean level. 
Near Silver Peak isan extensive deposit of salt, and not far distant 
a hill of puresulphur. The whole country has a naked appearance, 
being quite destitute of vegetation, and bristles with mountains 
scattered over a plain of great extent. The dreaded “ Valley of 
Death,” upon the plains of which, along the “old Spanish trail,” 
travellers have suffered so much, lies but a short distance to the 
south-east of the crater of Silver Peak. Little Salt Lake, in 
Southern Utah, lies directly east of Silver Peak. At first the 
searchers after deposits of the precious metals confined their 
searches to the Pacific side of the Sierra Nevada, but discoveries in 
New Mexico, Arizona, aud Virginia city, induced a thorough ex- 
amination of the east side of the Sierra Nevada. This resulted in 
great success, the most brilliant of which is found in the neigh- 
bourhood of Austin, on the line of the great overiand mail, where 
acity has sprang up within three years which Senator Nye says 
contains a population of 10,000. From along this line of explora- 
tion the miners are rapidly extending their operations, both uorth 
and south. Reovntly (within six months) they came upon this im~- 
mense deposit near Castle Mount. Twelve exceedingly rich lodes, 
or “] ” as the miners call them, were discovered on that single 
mountain. This discovery in an unexpected region is believed to 
be the most valuable yet developed.—New York Journal of Com 
merce. 
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NOVEL PRACTICE IN PATENT LAW ADMINIS- 
TRATION. 


A curious case, arising out of an application made to the Solicitor- 
General for a disclaimer upon a patent that had been declared 
valid by reason of the defective nature of the specification, has 
recently been under discussion, and deseryes the serious attention, 
not merely of patent lawyers, but of all persons interested in patent 
property. In January last the Lord Chancellor gave judgment on 
the case Simpson v. Holliday, which was an appeal from a decision 
of Vice-Chancellor Wood, delivered in June, 1864, condemning the 
defendant in costs for an infringement of Medlock’s patent for pre- 
paring aniline dyes by treating aniline with dry arsenic acid, which 
patent had become the property of the plaintiff Simpson and his 
partners. The Vice-Chancellor had pronounced in favour of the 
validity of the patent, but this point the Lord Chancellor over-ruled, 
on the ground, to state it briefly, that two alternative processes of 
preparing the dye had been described, and that confessedly but one 
would answer. Two courses now lay open to the plaintiff, either to 
appeal to the House of Lords or to amend the specification by dis- 
claimer, and to commence proceedings de novo against Mr. Holliday. 
The latter was the course determined on, and, in pursuance of this 
lecision, a disclai was prepared, striking out the objectionable 
matter, and leaving only the description of the process which was 
in profitable use. Advertisements required by the statute were 
published, stating the intention of the plaintiff to disclaim, and 
inviting the opposition of all parties interested in stopping the grant 
of the disclaimer. As the process was very valuable an unusual 
number of chemical manufacturers signified their intention of 
opposing the application, and in due course a day was appointed for 
hearing the objections to the disclaimer. 

Tt would appear that, at the hearing of the case, which came off 
before the Solicitor-General on the 28th of March last and on subsequent 
days, the petitioners for the disclaimer were repr d by l, 
who urged the conformity of the form of disclaimer with the provi- 
sions of the statute, in respect of which, as we understand, no excep- 
tion was or could reasonably be taken. The parties who had lodged 
notices of opposition also appeared at the hearing, but no evidence 
of any kind was given or tendered by them. This would seem to 
show that some svfficient objection had been raised to the disclaimer 
by the Solicitor-General, which rendered it unnecessary for the 
opponents to state their objections. After mature deliberation, and, 
no doubt, as the practice of the Solicitor-General in cases of the 
kind would lead us to infer, with the concurrence of the Attorney- 
General, the foliowing decision was delivered, in writing, to the agent 
of the petitioners :— 

Tue Soriciror-GENeRAL’s JUDGMENT. 

I hereby grant my fiat, giving leave to the above-named George 
Simpson, George Maule, and Edward Chambers Nicholson (the 
assignees and now legal and equitable owners of the said letters 
patent), to file, in the Great Seal Patent-office, with the specification 
to which the same relates, the above written disclaimer, subject to 
the condition written below, and to the payment of the costs attend- 
ing the opposition before me. 


Temple,:May 18th, 1865. 

Tue Conpition Anove RererReD 70. 

No action is to be hereafter brought against Thomas Holliday and 
Company, of the Turnbridge Colour Works, Huddersfield ; Roberts 
Dale and Company, of the Cornbrook Chemical Works, Manchester ; 
Wilson and Company, of the Chemical and Colour Works, Jubilee- 
street, Mile-end, E.; Dan Dawson, of Huddersfield; Hugo Levin- 
stein, of 5, New Bridge-street, Blackfriars-road; Read Holliday, of 
Huddersfield ; Richard Smith, of West-street, Glasgow, manufac- 
turing chemist; or any or either of them, for any infringement of the 
said patent, by the use or continued use, during the continuance of 
the said patent, of any process or processes for manufacturing or 
preparing red and purple dyes which is or are in use by them, or 
either of them, at the present time. R. P. Cozier. 

The nature of the condition appended to the allowance ot the dis- 
claimer very naturally as'onished the owners of the aniline patent, 
and led them, under the advice of counsel, to reject the grant of the 
Solicitor Generai’s fiat, and he consequently filed a disallowance of 
the disclaimer. An appeal was then made to the Patent Commis- 
sioners in the form ofa petition, setting out the facts of the case, and 
ending with the following prayer :— 

“1. That the Solicitor-General having granted his fiat for the 
disclaimer, your petitioners submit that such fiat cannot be recalled ; 
and they pray that you will be pleased to file the said disclaimer 
with the fiat, so that your petitioners, not having consented 10 the 
conditions, may be enubled to try the question of their validity ; 

“ 2. Or that the said disclaimer may be referred to one of the law 
officers mentioned in the statute, with such instruction as to you, the 
Commissioners of Patents, may seem fit; 

“3. Or that the Commissioners of Patents require a fuller state- 
ment of the case, that your petitioners may be heard by counsel 
before the Commis-ioners of Patents ; 

“4, That the Commissioners of Patents will give to your peti- 
tioners such further or other relief as they may see fit.” 

As, however, it is not usual for the Lord Chancellor to disturb the 
ruling of the law officers—two of his fellow commissioners—and as 
the Master of the Rolls would hardly think it right to go counter to 
the head of the legal profession, the petition met with no success, 
but was returned by the present Lord Chancellor, endorsed with the 
word “ refused.” 

Messrs. Simpson and Co. are thus left without any resource short 
of legislative interference fur amending their specification ; the conse- 
quence of which is, that a valuable property has been sacrificed as 
completely as if the Disclaimer Act of 1835—that valuable contribu- 
tion made by Lord Brougham to our laws—had never existed. If 
this practice is to be continued, it will be useless in future for the 
owner of a defective patent to take comfort to himself that, in the 
words of the Act, he “may, if he think fit, enter with the clerk of 
the patents . . . . adisclaimer of any part of either the title 
of the invention or of the specification:” for he has first to obtain 
the leave of the Attorney or Solicitor - General, who, not 
content with exercising a limited discretion like their predecessors, 
and ascertaining that no proposed disclaimer “shall extend the 
exclusive right granted by the said letters patent,” may think fit to 
impose such conditions as will, in effect, conter a free license on all 
who have had the baseness to infringe upon the applicant’s patent. 

That the law officers ever contemplated such a result from the 
decision given above we should be the last to assert, for more con- 
scientious, painstaking administrators of the law than our present 
law officers could not well be found; but that the principle acted 
upon with respect to Messrs. Simpson’s disclaimer will have a most 
oppressive and demoralising t y, if followed up, we are quite 
certain, and for this reason, and for this only, we enter our protest 
against it.— Newton's Journal. 








R. P. Coxe, Solicitor-General. 











THE PRESERVATION OF WOOD. 
(From the Building News). 

Ir is a well-known fact that the natural decay of woody fibre is 
caused by the sap present in the pores, The albumen and other 
nitrogenous matters in the sap not only, by nourishing fungi and 
Insects, cause the wood to have the dry rot and become worm-eaten, 
but also induce wet rot, through putrefaction and fermentation in 
damp or close situations. On the other hand, the woody fibre 
alone undergoes but little change, even under the worst circum- 
stances. It is evident, therefore, that the best means for preserving 
soft and sappy wood are, firstly, to destroy the injurious qualities 
of the sap by heating, drying, or extracting it; and, secondly, to 
supply its place by some substance which will both destroy the 
small amount of sap that still remains bebind, and support and pro- 
tect the woody fibres. The soaking, seasoning, and baking of 
timber each more or less fulfils the first condition, but the second 
can only be carried out by artificial impregnation. 





The substances for impregnating wood may be divided into 
organic and inorganic classes. The first includes creosote, coal tar, 
and coal oils, pyroligneous acid, petroleum, resin and turpentine, 
india-rubber, tannic, and carbazotic acid. The second com 
solutions of sulphate of copper, corrosive sublimate, chloride of 
zine, sulphate of iron, lime, common salt, 

The various mechanical contrivances for impregnating the wood, 
when this is not performed by soaking, need scarcely be mentioned. 
Sometimes the impregnating fluid is forced in at one end until it 
flows out at the other, advantage being taken of the well-known 
fact that the pores of wood all run along the length of the tree, 
and have no connection across. The natural flow of the sap has 
also been made use of by Dr. Boucherie, by introducing the impreg- 
nant near the root while the tree ig in full leaf, when the fluid 
carried up and distributed equally throughout the entire trunk and 
bravches. Sulphate of copper and soluble glass have been intro- 
duced by this simple means. Creosoting is generally faye = by 
putting the timber into a close tank, abstracting the air during two 
or three hours, and then forcing the oil into the tank until a 
pressure of about 1501b. on the square inch is ghipined, ee the 
timber has absorbed about 8 Ib. to 10 1b. per cubic foot. The opera- 
tion generally occupies about forty-eight hours. 

” Of all the chemical expedients which have been tried up to the 
esent time, the application of creosote Contented in 1848 by Mr. 
Sohn Bethell, the brother of the late Lord Ohancellor) appears to 
preserve timber the best. No other body exists possessing such 
extraordinary antiseptic properties. A of meat steeped in a 
very dilute solution of creosote (water dissolves at most 1} per cent. 
of its own weight) soon dries up to 8 mummy-like substance, but 
absolutely refuses to putrify. © preservative power of wood- 
smoke and wood-vinegar is entirely owing to the presence of a small 
quantity of te. A ding to Dr. eby the creosote used 
for impreguating timber (and which 2 Greely speaking, coal-tar 
oil, containing 5 to 20 per cent. of the creosote), firstly, coagu- 
lates the albuminous substances and gives stability to the young 
wood; secondly, absorbs the oxygen by which decay is induced ; 
thirdly, resinifies within the pores of the wood, and-thus shuts out 
both air and moisture; and, finally, acts as a positive poison to 
fungi, acori, and other vegetable and animal parasites. The last of 
these qualities belongs to creosote exclusively, for the poisonous 

mineral salts used as impregnants lose this property by combini 

with the albumen. It has been proved by numerous experimen 
and by lengthened experience, that creosoted timber is the only 
timber that resists the attack of thoge destructive seawo the 
limnoria tenebrans and the teredo navalis. The latter, indeed, has 
been observed to have gone out of its path, when burrowing in 
timber, on purpose to avoid a part that was creosoted. It is true 
that this protective power has been ET doubted. ¥ 
e & yal 





Stevenson, in a paper read by him, in 1 
Society of Edinburgh, states that he has frequently found creoso 
harbour timber to be slightly attacked by the limnoria tenebra 
He asserts that the preservative action of the creosote lasts only as 
long as it covers the exterior of the wood, and that, as goon as the 
mechanical action of the water bas removed the covering, and the 
fibres are laid bare, the worm proceeds to attack them, notwith- 
standing the creosote still present iu the interior of the wood. But 
Mr. Bethell affirmed, during a discussion on the subject at the 
Society of Arts, that the wood thus attacked did not contain the 
proper t of te. A specimen of creosoted wood thus 
attacked, and which was exhibited at the time, did not contain more 
than 21b. of creosote per cubic foot, whereas the quantity usually 
injected is 10 1b. per cubic foot. 

The great advantage of creosoting is that fir timber, and even 
young sapwood, may, in a short time, and at little cost, be rendered 
far more durable than the best oak or teak. Partly decayed wood 
is equally well preserved by creosote, whereas the injection of a 
mineral salt would even accellerate the decay. The only objections 
against creosote are its imflammability and bad smell. But 
chemistry, which has succeeded in obtaining a perfume from coal-tar 
oil, may perhaps also succeed in annulling the latter objection; and 
the Genger of inflammability might be lessened by applying a salt 
externally. 

Mr. Bothell has recently ted an improvement upon his 
former system of impregnation. According to this patent (1864, 
No. 3,192), he proposes to force, not the tar vil itself, but the vapour 
of the same into the timber. Any of the substances capable of yielding 
by distillation an oil orspirit containing creosote, such ascoal tar, wood 
tar, petroleum coals, wood containing oil or resin, birch and beech 
wood, etc., are to be distilled in boilers, and the vapours employed 
for the above-mentioned purpose. 

Besides coal-tar oil, there is another substance containing creo- 
sote, and employed for impregnating, namely, wood vinegar, or 
pyroligneous acid, distilled from wood. Frequently it is injected 
in the form of a solution of pyrolignite of iron. The fluidity and 
solubility in water, however, render it far less efficacious than the 
coal-tar oil containing creosote, although its price is generally 
less. Creosote has also been used in the form of creosote of soda, 
in —s state more of it can be injected than when mixed with 
coal tar. 

The use of various oils for impregnating timber is comparatively 
ancient. So long ago as 1737 a patent was taken out for preparing 
timber with hot oil, and so preserving it from air and moisture. 
But experience has shown that all animal and vegetable oils 
decompose more or less yy and, accordingly, the unchange- 
able mineral oils obtained from coal, peat, and the like, are now, 
perhaps, the only oils ever practically employed. Quite recently a 

tent has been taken out for soaking wood with paraffin; and in 

orth America crude petroleum is already beginning to be used for 
impregnating timber which has undergone a: partial baking, to dry 
it and so coagulate the albumen. 

The processes for preserving timber by organic substances often 
imitate nature. Thus, Mr. F. Crace Calvert, F.R.S., states that the 
goodness of teak consists in the fact of its being highly charged 
with caoutchouc. The durability of oak has also been found to 
proceed from the tannic acid it contains, and the good qualities of 
fir timber to depend on the resin it contains, trees that have been 
tapped for turpentine being worthless for building purposes. 
Accordingly there are several patents for impregnating wood with 
india-rubber dissolved in naphtha or turpentine, with gutta-percha 
dissolved in a of carbon, with resin and turpentine, and 
with a decoction of tannicacid. And there can be no doubt that all 
these substances are more or less effective, although circumstances 
of — and the like may perhaps render them commercially unsuc- 
cessful. 

We now come to the mineral preservatives. The bestand most 
extensively used of these is sulphate of copper or blue vitriol. The 
use of this salt was patented for England in 1837, by M ° 
Dr. Boucherie, of Frence, first brought it into extensive use. Like 
most of the other mineral salts, it mainly acts by combining with, 
coagulating, and thus rendering harmless the albumen in the sap. 
For impregnating wood which would have to be exposed to the 
action of frequently renewed water it is of little use, as experiment 
has shown that thecombination between the salt and the albumen 
is not sufficient to resist the long-continued solvent action of such 
water. Like all other impregnants except creosote, it also affords but 
little protection against sea worms. But for house building and for 
ship timber not exposed to the action of water, its beneficial effects 
in preventing dry rot and wet rot cannot be doubted, especially as 
creosote cannot be used for these pu on account of its bad 
smell. For railway sleepers blue is less efficacious, although 
the fact of creosote double as much in France as it does here 
has caused this sulphate of copper to be nearly exclusively used in 
that country for impregnating them. Creosote, however, is rapidly 
superseding it on the Continent for that purpose. The Belgian 
Government, after laying down on their railways 224,000 creosoted 
and 200,000 vitriolised sleepers, besides 26,000 prepared by other 
processes, determined, a few years ago, to prepare all their sleepers, 
except those of oak, with creosote alone, and the Dutch Govern- 
ment shortly afterwards followed their example. A great objection 





, against sul; hate of copper fe, that it can be employed only for fresh 





cut wood. Dry, partially ae, or floated timber would rot even 
more readily. However, if fresh cut timber is properly mye 
with a solution of sulphate of copper, containing about 1 Jb. of salt 
to four gallons of water, it will last about five fimes as long as it 


otherwise would. 

Kyanising, or im ation with corrosive su and 
Burnettising with chloride of zinc, are both now % x cecihte. 
The first method was successfully employed on 9 large 
thirty years ago, for impregnating the timber of some of the Dake 


of Devonshire’s large glass-houses; but the ex f the 
process, one load of timber absorbing about of this costly salt 
of ae one it to te abandoned. a a - . 
second method, the impregnation loride 

still in use in Hanover for im: ing railway r Ger- 
rel eee i ceen teen soot par pr ~ 

ee) wi t averages three ghillings ou . Ba 
chen Gam be scarcely a doubt as to creosote Grading it, if only 
from the fact all metallic salts (and this one especially) greatly 
corrode the iron ings in the timber. 


The most primitive mode of im 


ence in salt water or salt mud. pregraiion we by Jo 
of 


from ten to twenty years the sap of the 
Bee Cte rene tee the wakes eed ie 

t apes ago was 
ordered to su in some d then 
stam with the word “salt.” ai ek) i Sark are 
found in men-of-war up to this de imilarly, the ash and fir 
timber used in salt mines is always # : The hygro- 
scopic nature of salt, however, would make it objectionable for damp 


situations. 

All the above-mentioned salts are more or less soluble, and liable 
to dissolve out in time, even when they have combined with the 
albumen. Various patents have, therefore, been taken out for intro- 
ducing an insoluble salt into the pores of the wood. This has been 
generally effected by first introducing a solution of one salt, and 
then a solution of another one which would decompose with the 
first and produce an insoluble salt. In this way it has been pro- 
posed to inject, first, a solution of sulphate of iron, and then a 
solution of carbonate of soda, which would produce the insoluble 
oul < iron. Also, a solution of a salt of baryta, and o= 
b -fluosilicic acid, to an i uosi 

here is Tikewise Mr. we eee ah ene 
insoluble silicate of lime, by j B> 
then chloride of calcium. But the simplest and 
end is doubtless Sir Charles Menteith’s unpatented plan of soaking 
the timber in lime water after it bag cut and dressed. 
The action of the carbonic acid of the air gradually turns 
the lime in ip eg ad oghhon Bagg of luble 

The lime protects the : 


mu fom cry rot 
and worms by its action on the albumen, &o. Sir O. G. onteith 
states that Scotch fir thus impregnated hag stood ivr forty years 








without a vestige of aworm. A pond wit» i ‘tom and sides 
rendered waterproof, is used for the ion of the lime water and 
the timber, and fresh unslaked lime is wa in ag required. Fir 
timber for roofing has to be soaked for at least 9 fonalght. Denser 
woods require as much as four weeks, or more. 

Tae Exxcraic Licat at Sea.—Some interes xperiments have 
just been made at L’Orient, on board the y, the of which 
is to utilise the electric light at sea. By means of a submarine 


reflector, the water was illuminated to a depth, so that it was 
possible to look down from the deck see the fish, attracted by 
the light, swimming round the lamp as if in an aquarium. A kind 
of diving-bell with a large glass eye in one side, and seranged to 
supply air to a diver, was also let down to a depth of 38 fathoms. 
By means of this apparatus it will be easy to inspect submarine con- 


structions, to fish coral, &c., and recover wreck vperty. Signals 
were likewise exchanged, by means of the electric light, between the 
Coligny and the semaphore of Belle Isle. These di t applica- 


tions of the electric light were made in the presence of a military 
commission, by the inventor, M. Bazin, civil engineer, of Angers, 
and were found to give satisfactory results, 

Tue Atvantic Fetxcrarn Tanirr AND Trarric ARRANGEMENTS. 
—We take the following from the New York Times, as representing 
the American view of the proposed commercial working of the cable 
when laid :—" We publish to-dey the official statement of the 
and traffic arrangements of the Atlantic 'l'elegraph Oompany. They 
differ, apparently, in no material respect from those re pre- 
viously in abstract form. In the official statement now given to the 
public the directors, however, take especial care to have it understood 
that, even at the proposed extravagant rate of charges, they will 
come under no responsibility whatever for the correct transmission 
or the safe and prompt delivery of messages entrusted to them. 
Those who make use of the line at one dollar a letter—five letters 
being reckoned a word—will thus have the cheerful excitement of 
counting on thechances of the ultimate disposition of their despatches. 
Weeks may elapse before they ascertain whether their messages 
have gone to Jericho or to the bottom of the Atlantic. Or if, in 
accidental cases, the proper address is discovered without unneces- 
sary delay, and the is delivered, then will follow the 
pleasant excitement of speculating on the errors of transmission— 
which the directors are candid enough to anticipate, and for which 
they utterly refuse to be held responsible. Tbussays Mr. ek 
Saward, on behalf of the Company :—*‘ Nor will they (the directore 
consent to be liable for any sum whatever, under any circumstances 
whatever, as damages or otherwise, for loss accruing from errors, 
mistakes, delays, gk gna pen ut pe | message eutrusted 
to them.’ We dare say it is all right—if the company can make 
this style of doing business pay them. At the rate of one dollar 
= alphabetical letter, the sender of messages may be presumed to 

rather careful as to what he writes, how his message is worded, - 
who he sends it to, where the intended recipient lives, and what 
faculty that happy individual ose of interpreting aad correct- 
ing messages, so as to avoid ‘ accruing from errors, mistakes, 
delays, or other causes.’ If those whoare to patronise the icone 
have not made up their minds for all this, they will not be 
to blame the directors for not having forewarned them. The loxury 
of asking, through the cable, after a relative’s health in London or 
Paris, at the respective rates of twenty pounds sterling, or twenty 
guineas, may be indulged in; but with some draw it may be 
perceived. For instance, your neighbour Jones may send a message 
to his London partner to take half a million of F'.ve-Twenties, at 
the London rate. If that m should go to your relative, in 
place of an inquiry after his th, both might suffer some incon- 
venience ; or Jones and his partner might suffer still more incon- 
venience, and loss as well. But the company would have incurred 
no responsibility, beyond applying your two hundred-dollar check 
to their own account. There is a degree of independence about this 
mode of transacting business which invites attention, apy og 
cannot see that it will be so easy for the Secretary of the 
Telegraph Company to popularise it, as he proposes with the 
company’s t generally, after a time. Meanwhile let us 
illustrate what the cheapest sort of message sent across the Atlantic 
will come to. ‘Take the following:—‘ New York, July 18, 1865.— 
To Richard Wilson, Shipowner, No. 214, Dale-street, Li 
o~ roe of July 17 received. Buy 2,500 at 76.—Edward 
Wilson.” By the company’s tariff all figures are charged as words, 
and tbe date, and signature are all counted in the 
At a dollar (in gold) a letter, then, we find that Edward Wilson's 
despatch costs that individual exactly 195 dols. Even at 6 dols.a 
word, were the counting of the words dune as it is here, a despatch 
of the kind we have instanced would cost 45dols. By wie first 
of all, no despatch at less than 100 dols., and counting each . 
date, address, and all, the directors of the Atlantic Telegraph Oom- 
pany get more than four times what would appear to the uninitiated 
to be the legitimate charge, even by their own scale, When this 
company once gets to work, it will be interesting and instructive to 
watch their operations.” 
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PESKETT’S IMPROVEMENTS 
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IN RIVET-MAKING 

















Accerpina to this invention, patented by Mr. I’, Peskett, engineer, 
Sunderland, two thick discs of metal are employed mounted on 
axes and disposed edge to edge, but slightly apart and within a 
suitable frame; these discs are provided with a number of dies 
with through holes, in which the rivets are made, and during the 


progress receive alternately a partial rotary motion on their axes, | 


which is communicated to them by pawls taking into ratchet teeth 
on their peripberies. Although there are several rivet-making dies 
or holes in cach disc, only one rivet is made in each disc at a time, 
and this when it arrives at a certain part of its revolution, the 
remainder of the time of revolution being taken up in ejecting the 
rivet, cooling the disc and die, and preparing for a repetition of the 
operation. The rivet iron is cut off by réciprocating cutters while 
red hot, and drops down a shoot opposite a hole in the die, into 





m is dovetailed into guides n, n, fixed on the bridge bracket Q, Q. 
This slide is furnished with cutters p, p, which, with the stationary 
cutters p!, p', cut off pieces of iron from the rod of which to make 


| the rivets required ‘The stationary cutters p', p', are mounted on 


a bracket R fixed in front of the frame A, as best seen in Fig. 1; 
a double set of cutters are used, to cut two pieces of iron at one 
time from the same rod, as the cutter slide will only make one up- 


| and-down motion for each revolution of C, during which time two 


which it is pushed forward; a punch subsequently enters the hole | 


after the iron is pushed in and from the same side, thus presses 
forward aud regulates the piece of iron so that it projects on the 
opposite side of the disc; a ram or header now advances and forms 
the rivet head; the regulating punch, or stopper before-mentioned, 
resists the pressure of and holds the iron up to the header. By 
regulating the advance of this punch or stopper the machine will 
accommodate itself to the making of longer or shorter rivets; the 
rivet is subsequently pushed out by another punch entering from the 
same side as the iron blank at another point of the disc’s revolution. 

Fig. 1 represents a side elevation of a machine for making rivets 
constructed according to this invention; Fig. 2 is an end view; 
Fig. 3 a plan aud partial section, some of the duplicate parts being 
removed trom one side of the machine; while Fig. 4 is a transverse 
section on the line 1, 2, l’igs. 1 aud 3, looking towards the die blocks. 

A, A', are two strong end frames, or standards, supporting the 
machine; these frames are braced together by four strong wrought 
iron stays or tension rods B, B; A! carries bearings a, @ supporting 
a stroug shaft U,on which are formed or fixed two eccentrics D D!, 
which it will be observed are close to the bearings a, a, and there 
immediately supported by the tension rods B. On shaft C is a spur 
wheel E in gear with pinion F on the driving shaft G driven by any 
suitable power. On the stays B are fixed guide pieces b, b, b, 6, for 
the reciprocating rams H, H', which guide pieces are connected by 
a cross stretcher d, d, the guide pieces b are secured to rods B by 
blocks and covers in the manner of fitting bearings of shafts, but 
in this case the covers are screwed tight down on the rods B. The 
rams H, H', are fitted in dovetails or otherwise, so as to slide 


| 





freely in parts 4, 6, but are at the same time truly guided; they are | 
each connected by a connecting rod I with the strap of the | 


eccentric in line with them, and by which they are actuated and 
receive a reciprocating motion. 


Adjoining the other end of frame | 


A are fitted two discs or circular blocks K, K', of iron, fitted with | 


a number of steel dies e, e, ¢, arranged ip « circle round the axis on 
which the blocks rotate. ‘These blocks ave faced or turned, as also 
the inside of frame A, against which they bear, so that they may 
bear truly at all times on the frame, ani be firmly supported 
thereon. These discs or blocks & are mouvted on the two lower 
stays B, one on each, but are free to turn ihereon, and have on 
their periphery ratchet teeth f/f, in number and position corre- 
sponding exictly with the number of positions of the dies e, e; 
they receive motion alternately from two pawls g, g', taking into 
the ratchet teeth /, as seen in Fig. 4; these pawls are connected 
with a crank pin h, fixed in a disc L mounted on ® shalt M, fitted 
in suitable bearings N, and receiving motion by mitre or equal 
wheels P, P, from the shaft C. The crank pin & also communi- 
cates motion by a connecting rod i to a lever & mounted on a fixed 
fulcrum ati. This lever is connected at the ovposite end to a slide 


m, which thus receives a vertical reciprocating motion. The slide 


rivets are made. q is a stop, against which the end of the rod 
comes to regulate the length of the pieces being cut; this stop, as 
also the cutters, can be regulated in position so as to cut various 
lengths of pieces, according to the length of rivet required, for 
which purpose they are rebated on to their supports, and fixed to 
bolts passing through slot holes. The slide m may be connected 
with, and actuated by, the machine, so as to perform double the 
number of motions, before described in relation to the shaft C, in 
which case one set of cutters and one piece of iron cut at a time will 
be sufficient. The pieces of iron cut off fall down au inclined shoot 
into a rest, which holds them opposite to the die marked 1. _ In order 
to push it forward into the die 1 an arm, mounted on a rod, receives 
a reciprocating motion in its bearings from the long end of a lever 
receiving motion from the ram H. The rods T’, T! (the parts are in 
duplicate, one for each ram and die block), slide in bearings v, v, 
attached to fixed parts of the framing. ‘he piece of iron being 
pushed forward into the die from the front, the die block is moved 
a step by the pawl g into the position 2; in the meantime the other 
piece of iron cut will fall down a similar shoot towards the other die 
block, but as the pusber arm will be advanced, the die at the time 
(both pieces being cut at once) will rest on the pusher ¢' until it 
recedes, when it drops into position opposite to the die, in readiness 
for the next advance of the pusher. Iu this way a second and third 
piece of iron is pushed into the dies in succession, the first piece 
being moved to position 2 while another piece is being introduced 
at lin the other die, and in the succeeding motion to position 3; 
at position 3 the piece of red-hot iron arrives opposite the beader 
W;; this is fixed to the ram H, and bas a concavity in the nose or 
end of the shape it is desired to give to the rivet head. The end of 
the rivet iron being projected through the back of the die to form 
the head desired, the header, as it advances, compresses the project- 
ing part of the rivet iron in the cavity before mentioned, and so 
upsets the iron and forms the head. 

If the rivets were to be all of one length it might be sufficient 
that the rivet iron be pushed through the die a sufficient distance 
by the pusher ¢, and merely pass behind the frame A, the inner face 
of which would form an abutment to resist the pressure of the 
header; but as it is desirable to make various levgths of rivets in 
the same machine, immediately opposite to the die, in position 3, is 
formed a hole in the thickened part of the frame or front plate A, iu 
which hole is fitted a punch ; this punch (one for each die block) is 
moved by a bell-crank lever, connected by a rod X to an oscillating 
lever Y, mounted on a fixed fulcrum at z. Motion is communicated 
to lever Y from the crank pin A, or from other suitab!e motion of 
the machine, so that when the piece of iron to be headed arrives xt 
position 3, the puvch 2 advances and enters the die, pushing the 
iron forvard and through the die the cistance necessary to form the 
head, and, at same timo, forms a stop or abutment in the die to 
resist the pressure of the header. In order to relieve the levers 
y, Y, from strain at the time of heading, Z is a paw! mounted on a 
tulerum at j, which drops when punch z is advanced, and forms 
an abutment to take the pressure. The retrograde motion of the 
long arm of crank lever y lifts the stop pawl up, aud allows the 
puuch z to recede; for this purpose lever y is allowed a little play 
im the head of x, whereby it lifts the inclined nose of the pawl, and 
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relieves the head of x from the shoulder which forms the abutment 
described. 

By communicating more or Jess motion to the lever Y, which 
may readily be effected by connecting the free end with its driviag 
power at a point nearer to, or further from, its fulcrum j, more or 
less motion will be given to punch 2, and the rivet iron advanced 
more or less in the die according to the length of rivet; as, for in- 
stance, if the piece of iron be for a short rivet, the punch # must 
enter the die to a greater distance, and if long, may scarcely require 
to enter the die at all. The stop or abutment pawls Z may be 
movable, and adjusted to the position required to hold the head 
of punch z, or others may be substituted, according to the require- 
ments. 

Successive movements of the discs K, K', bring the die from 
position 3, where the rivet was formed, to position 4, where the rivet 
is thrust out of the die, the disc or die block K moving on for a 
repetition of the operation. The rivet is thrust out by a punch 6, 
fixed to a slide 7, fitted in a fixed bracket 8. Motion is communi- 
cated to slide 7 by a connecting rod 9, communicating with a crank 
pin 10 fixed iu a plate 11 keyed on shaft C. 

The rod of red-hot iron is fed up through a guide by hand or 
other suitable means, the pieces being cut off and the rivet made 
while still hot, the machine working so fast that, although the iron 
remains at stage 2 of the disc, it has not time to cool, and all the 
parts being worked from the main shaft C, and in rigid communica- 
tion therewith, every movement takes place with the utmost pre- 
cision, the one in relation with the other, and producing the result 
desired and described. 


Roman Ramways.—The Romau Railway Company has just held 
its aunual meeting. The total length of the lines conceded to the 
company is 1,288 miles, of which 745 miles are now in operation 
leaving 543) miles still to be opened. About 180 miles are expected 
to be brought into operation this year. 

Lire 1x Paris.—A serious question is discussed by the inspecting 
officers of the Board of Health of France. Have more deaths taken 
place in Paris in the year 1863 than in the year 1840? Was life 
shorter in the eighteenth century than iv the nineteenth—in the 
seventeenth than io the eighteenth? The reply is satisfactory, in- 
asmuch as we live longer than in the days of Louis XIV. During 
the latter years of his reign, that is, from 1709 to 1719, judging by 
the statistical report of M. de Messeuce, the population of Paris being 
492,652, the annual number of deaths amounted to 17,594—that is, 
one for every twenty-eight; whereas in 1863 one in forty inhabitants 
died in the year. ‘lhis is proved by a report lately presented by the 
Board of Health to the Prefect de la Seine. T'he cause of this pro- 
lougation of humau life is attributed, and very justly—first, to the 
gigantic public works which, during the last fifteen years, have 
transformed narrow alleys and crowded courts into open squares and 
wide boulevards; secondly, to the new system of drainage; and, 
thirdly, to the multitudinous plantations which have contributed to 
purify the air; and last, but not least, an immense increase in the 
supply of water in the city. As to the plantations, account of which 
has only been kept since 1853, on the 3lst December of that year 
the town possessed 216 hectares of gardens, squares, avenues, quays, 
&c,, planted by 69,000 trees ; whereas that day ten years—viz., 3lst 
December, 1863—the trees numbered 158,00), and the supply of 
water has more than doubled, now measuring 136,834 cube metres. 
And yet, ungrateful as we are, we grumble at paying the bill for all 
these undoubted benefits, which, heivy as it may be, is after all, 
pleasanter than doctors’ fees or undertakers’ account.—Paris Corre- 
spondent to the Star. 
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TO CORRESPONDENTS. 


+,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tax ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norics.—A Srectan Eprrion of Tur Enorveer is published for 
Foreign CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts. 
We must, therefore, request our correspondents to retain copics. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each, 

W. N.S. P.—There is a well-known firm at Belfast of the name of John 
Rowan and Sons. 

InquirnER, who lately asked for information about bark mills, can have a 
packet of answers by applying to our publisher. 

C. C. (Moscow ).— We hare forwarded your note to Messrs. J. Russell and 
Sous, Crown Tube Works, Wednesbury. We do not know Mr. Wall's 
address. 

Krauss anp Co.’s Pyrometers.—Mr. J. W. Duncan, lale of St. John's 
Wood, who once supplird these, is requested to send his address to Mr. 
Player. of the Norton Furnaces, Stockton-on-Tees, 

A. K. (Buddersfield).— The plon you send us, and which you evidently believe 
to be new, is neither more nor less than a crude form of the well-known 
Seathering paddle-whel, patented many years ago by an engineer named 
Morgan, and very generally used. 

F. M.--1. If you can afford the expense, and have had an odequate educa- 
tional preparation, you can well attend the lectures of the Royal School of 
Nawal Architecture. 2. You are not necessarily too old at nineteen ; but if, 
as you hint, you are deaf, you would not get much advantage from a 
course of lectures. 3. You ask whether you could ‘get on” in railway 
engineering ? Advice like this can only be given when all the circumstances of 
the — asking for counsel are known. The age of nineteen is certainly 
rai late to begin to serve an apprenticeship in railway works—if that is 
what you meane 

L. 8.—You do not tell us the kind of rivetting of the barrel of your model 

tubular boiler, and, more especially, the way in which the flat sides are 

secured. But you need be under no fear, if it be well made, of its Sin. shell 
bursting under a pressure of 1,000 lb., and even if tt should give way but 
little damage would be done with such a smali volume of water. 

. B. C.—Please inform us whether the total length of your lever is 2ft. 4in., 

or whether that is only the length from the centre of the valve to the centre 

of suspension of the weight, as your letter is obscure on that necessary point. 

J. H. B.—The atmospheric pressure being known, the velocity of the outflow 


would be — 
V=/29 7 


in which g = 32°2/t ; P is the internal pressure ; p, the pressure of the atmo- 
sphere (in both cases per square joot), while d is the density of the steam, 
or its weight per cubic foot. The velocity being known, its product into the 
area of the orifice will give the theoretical outflow. This theoretical amount 
will have to be multiplied by 041, uf the contractioa ws complete ; by 0°84 
¥/ the orifice is fitted with a cylindrical mouth-piece ; and by 0°06 tf the outlet 
as at the end of a conical mouthpiece of a proper shape. 


A 





CHARING CROSS RAILWAY BRIDGE. 
(To the Bditor of The Engineer). 

Sin,—May I beg to suggest, through your valuable paper, an alteration 
or improvement much needed in the above bridge? ‘Travellers by the 
river boats, after a shower of rain, run a great risk of having their spirits 
and their clothing suddenly damped by an unwhol quantity of dirty 
creosoted water coming upon them, not in drops, but by pints at a time, 
from the rain-water spouts of the bridge. Surely there are other means of 
carrying off the water than on to the heads of passengers underneath ; 
I hope soon to see this unwelcome shower-bath removed. G. B. 











Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 


pa . 
THE ENGINERR can be had, by order, from any newsagent in town or country, 
and at the various rail stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
¥ Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGinggr is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LROPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of Tak ENGINEBR, 
163, Strand, London, W.C. 
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THE ATLANTIC TELEGRAPH. 


THE Great Eastern has now steamed the greater portion 
of the distance to Newfoundland. The speed of the ship, 
es shown by the returns, is about the same as when it first 








started from Valentia island, in accordance, probably, with | the . 
| utility; yet they trod so re on each other’s heels 
e 


the preconcerted plan that the vessel should not go much 
faster than the cable would sink, so as to leave the line as 
little exposed as possible to the currents of the Atlautic. 

There were many reasons why the Great Eastern could not 
attain a greater speed than six knots per lour on her journey 
round Land’s End, with all the steam it was possible to 
raise. In the first place the screw enginecylinder never had 
too large a supply of steam, that supply being still further 
lessened in the present expedition by the disuse of two of 
her boilers, which chanced to be situated near one of the 
cable tanks. Had the furnaces of these boilers been lighted, 
it was feared that the heat generated might soften the 
gutta-percha of the cable, thereby endangering its insula- 
tion. For the same reasons two of the auxiliary pumping 
«ngines were kept out of use. Both screw and paddle en- 
gines worked as smoothly as desired without heating, ex- 
cept on the first journey with the cable from the Medway 
to the Nore. On this occasion the alloy used in the place 
of brasses, on one crank of the screw shaft, became heated, 
and it partially melted, in consequence of the abrasion 
caused by some grit which found its way in, but the fault 
was soon remedied. ‘The depth of the paddle floats in the 
water, and other causes of decreased speed, have already 
been noticed. The temperature of the cable tanks is care- 
fully noted three timesa day. The slight increase in heat 
“us found to produce a corresponding decrease in insula- 
tion, which, however, still kept so perfect as to be far above 
a standard required of the contractors in the specifi- 
cation. 

It will be remembered that the Great Eastern, as 
originally designed by Brunel, consists of two ships, one 
within the other, the intervening space being divided into 
strong iron water-tight compartments. ‘To imake room for 
the three great cable tanks, resembling inverted gasometers, 
it was found nece: to cut through this inner skin in 
places, so that it is possible, by a circuitous route, to get 
down, between the tanks and the outer skin of the ship 








till the bottom of the tanks is reached. Here whole ship- 
loads of timber are so disposed as to firmly fix the tanks 
in position, to equalise the strain, and to support the great 
weight of the tanks and cable. 

Great precautions have been taken to guard the cable, 
when laid, from the damaging effects of lightning, which 
inflicts great injury on submarine cables if once it finds its 
way to the conducting wire. It will readily be seen that 
a flash of lightning striking the earth at a place where 
the soil is dry or rocky, will be very likely to expend a 
part of its force on any good conductor buried therein, even 
though it should be the end of a submarine cable. Hence, 
in the case where overland wires are connected with the 
ends of submarine cables, as between London and the con- 
tinent of Europe, special apparatus has to be placed at the 
points of junction, to prevent any electricity of high 
intensity from entering the cables, The Atlantic cable, 
however, is not directly connected with any overland wires, 
still, like other cables, it would be subject to danger from 
lightning or weaker electrical discharges entering from the 
soil, A lightning conductor, consisting of twisted copper 
wires nailed to a pole, is fixed a little distance from each 
end of the telegraph station at Valentia, the two con- 
ductors being connected by a strand or copper wire, 
passing a few feet above the roof of the building. ‘To 
render the cable still safer, it has no connection with the 
earth at the station, the contact being made far out at sea, 
by means of a length of old cable, with a lump of lead cast 
at the end thereof, and laid by the Caroline, as already 
published. This short piece of cable was christened by 
some of the workmen who submerged it the “land line,” 
probably because the whole of it had to be laid in the sea, 
The correspondent of the Dublin evening paper, the 
Freeman, did not know the use of this “ land line,” so had 
it explained to him by some other gentleman who did not 
understand it. The result was a luminous description in 
the following Monday’s paper, of how the “land line” was 
to prevent the heating of the wires in the station, the said 
vexatious heating being stopped by electrical currents, 
which these gentlemen made to run about between earth, 
sea, wires, and plates, in a manner that would puzzle the 
brains of the wisest electrician in existence. 

Professor Thomson's reflecting galvanometers, which are 
now so delicately constructed that the suspended magnet 
with its mirror weighs but a grain and a half, have to be 
mounted with all the care of a large astronomical tele- 
scope, to prevent indistinct signals from vibration, a base 
of solid masonry being adopted at Valentia. On board the 
Great Eastern, it is found necessary to diminish their 
sensitiveness considerably that they may not be affected 
by the vibration of the ship, or the neighbourhood of large 
masses of iron. The mechanical arrangements of the new 
“sending instrument ” we have already described, but this 
apparatus deserves far more than a passing notice. It 
is the first of an entirely new description of telegraphic 
instruments, differing as much from al! its predecessors as 
the locomotive of to-day differs from its ancester the 
Rocket. The mechanism is not simply in itself new, but is 
the result of the discovery of new laws in electrical science, 
brought to the light of day by the patient investigation of 
years. Five currents of alternate positive and negative 
electricity are shot rapidly into one end of a long cable, 
yet these five give but one sharp well-defined signal at the 
other end, either positive or negative, at the will of the 
operator, Although only a weak battery power, such as 
will scarcely give a shock, is used with this sending appa- 
ratus, only two per cent. of the feeble power at command 
is actually used in recording the signal; and the line is left 
afterwards in a neutral state, or at most does not contain 
one two-thousandth part of the original charge, so is at 
once quite ready for the transmission of another signal. The 
duration of each of the five contacts is carefully calculated, 
and can always be depended upon to produce the signal 
foretold by the theory. When this beautiful machine is at 
work, whirring and clicking, it literally cuts the lightning 
into shreds, a single thunderbolt, as of old, being too 
clumsy for the refined work required of the Atlantic cable. 
The inventors of this “curb key,” Messrs, Varley and 
Thomson, are each, from long experience, fully aware of 
the commercial value of telegraphic patents of practical 


in their experiments, that they found themselves 
compelled to unite, since many of their inventions 


| were of less value unless combined with those of the 
| other. 


Before adopting the apparatus, the directors 
of the Atlantic Telegraph Company invited competition 
from the makers of other instruments, and three candidates 
made their appearance in the field. ‘The first failed alto- 
gether to work through the cable; the second used Pro- 
fessor Thomson’s galvanometer— which, of course, is 
patented by the inventor—as the receiving instrument. 
By means of ordinary sending apparatus he then sent 
signals through the cable, timing the intervals between 
each signal by means of a metronome, a system which had 
been in use in working through the first Atlantic cable, 
when it was coiled in the holds of the Niagara and the 
Agamemnon. This was, perhaps, the best method known 
of working through long cables till the discovery of the 
laws that guide the passage of electrical currents through 
such cables resulted in the invention of the instrument to 
which all competitors have had to succumb. When the 
manipulators get used to the new apparatus, and when the 
retardation caused by the cable being coiled is felt no more, 
it is reasonably expected that eight, or, as the inventors 
hope, ten words per minute can be obtained. 

It is possible to patent a machine, but not to patent a 
principle. ‘The inventors having fully protected themselves 
by patent as regards. the new apparatus, is it their inten- 
tion to keep the principle and calculations on which it is 
worked as much as possible a secret, or to benefit the cause 
of science by throwing the new field of invention open to 
all comers? Secresy in any great work is un-English, and 
is not always advantageous, whether it be in the construc- 
tion of a machine or the laying of a cable. 

At the time at which we write communication between 
the ship and Valentia is suspended, but while the fact can- 
not but cause some anxiety, we are not without hope that 





the difficulty is but of a temporary character, and that it may 
be soon overcome, but before many days are over it will be 
known whether the cable is a success or failure, and should, 
alas, the latter be the case, it will not have been for the 
lack of expenditure, time, care, and, in the case of a few 
individuals, of heavy responsibility. A wonderful mass of 
machinery has been employed to lay it. There are paddle 
engines, and screw engines, and pumping engines, and 
donkey engines, with complicated “picking up” and 
“ paying out” machinery, al cuniqressl within the limits 
of a single ship, which has a substratum of vast furnaces 
below, It is, indeed, “ a harp of a thousand strings,” the 
breaking of any one of which may seal the fate of the great 
enterprise. The whole of the inhabitants of the Great 
Eastern are fully alive to the great responsibility resting 
upon them during the fortnight’s voyage, and, should they 
finish their task triumphantly, they will well deserve their 
reward. 


THE OVERLAND ROUTE TO INDIA, 


THE project of improved steam communication between 
England and Bombay is again attracting attention among 
all circles in India, and again bringing the Peninsular and 
Oriental Steam Navigation Company into national notice. 
The great tide of commerce ebbing and flowing through 
the Isthmus of Suez—the connecting link between two 
great empires—has been for more than a reasonable time 
confined to one channel; but the latest advices from India 
state that practical steps have been taken whereby the 
high road to that country will become a scene of healthy 
competition, It is es also, that improved meaus 
of transit will give the public the benefit of a weekly mail 
to India, the Bombay Chamber of Commerce and t'e 
English merchants in London connected with the Calcutta 
trade having memorialised the Postmaster-General on the 
subject. 

It is not many years ago since passengers from Alexan- 
dria to Suez proceeded by drag boat along the Mahmoudi 
Canal as far as Atfeh, thence up the Nile to Cairo. This 
journey was effected by towing, in which labour from four 
to six horses were employed, and changed every twelve 
miles. Wild Arab and Nubian horsemen exhibited frantic 
feats of horsemanship while the tedious journey progressed, 
or sometimes threw themselves into the water, to drag the 
boat over sandy shallows. The Suez railway has abolished 
this, and other primitive modes of transit, forming a high 
road crowded by the representatives of every nation under 
the sun, drawn by irreverent engines, said by newspaper 

aragraphs to consume for fuel the mummies of the dead 

haroahs as well as those of their subjects, when their 
supplies of coal fail. By the aid of fuel so rich in hydro- 
carbons, Turks, heretics, infidels, and English haste on 
their pilgrimage to the shrine of the Prophet, or that 
golden land of promise, India, strewing their pathway with 
the ashes of the ancient Egyptian kings. 

Among the numerous readers of these pages, there are 
few who have not some friends or relatives in India, and are 
not conscious that the large traffic between the two nations 
demands less expensive and more expeditious means of 
transit. The Indian Daily News has recently called atten- 
tion to the fact that the pa-kets between Liverpool and 
New York take only nine days to accomplish a rough 
passage of 3,073 miles, while the present passenger steamers 
between Bombay and Suez, 2,716 miles, take fourteen days 
to run the smoother, safer, and shorter distance. It is there- 
fore considered that, in the face of the engineering diffi- 
culties caused by higher temperature, weaker mime 
power, and inferior coal, very nearly a week may be save 
in this part of the passage alone. An enterprising Bombay 
firm have just begun to run one of their steamers, the 
Koina, between Bombay and Suez, with the result, as pub- 
lished with much gratification by the Delhi Gazette, that 
by this new means of transit to Suez, and by cargo steamer 
from Alexandria to Liverpool, Englishmen can return to 
their homes for a little under £53 first class, hotel and 
railway charges on the Isthmus included. This sum for a 
journey of three weeks, which will at a future time only 
take a fortnight, it will be seen is considered a boon, 
although £45 of it is swallowed up in the sea passage of 
2,716 miles from Bombay to Suez. At the lowest rates, it 
is stated, that it is possible to reach England from Bombay, 
for a little less than three-fourths of the above amount of 
£53. On the arrival of the passenger at Alexandria, he 
has the choice of several routes to England. ‘There are 
cargo steamers running almost daily to Liverpool, also the 
Austrian Lloyd’s to Trieste, the Ancona packets, the French 
steamers of the Messageries Imperiale, and those of the 
Peninsular and Oriental Steam Navigation Company. The 
new steamer running between Bombay and Suez, is not a 
particularly fast one. The Delhi Gazette says :—* The 
average run of the Bombay and Bengal steamers is set 
down at ten knots, although the Koina, which has com- 
pleted her first voyage, and now proceeds on her second, 
accomplished the distances, including coaling and landing 
cargo at Aden, in less than a fortnight.” 

There is another method of saving several days on the 
overland route to India, besides placing faster steamers on 
the Red Sea portion. Now that railway communication in 
Europe is becoming more fully developed, it has been pro- 
posed to run packets from Brindisi, at the foot of the 
I.alian peninsula, to Alexandria. ‘The mails will then go 
throagh central Europe to Brindisi by land, saving two or 
three days by the change. ‘Ihe Central European Rail- 
way Company notice this fact in their prospectus, which 
states, “'The distance between the south coast of Italy and 
Alexandria, is about 800 English miles shorter than that 
between Marseilles and Alexandria, and the conse uent 
saving of three days of sea navigation in the route to India 
and China must make Brindisi the fature landing stage for 
the Indian mails and passengers. A vote of six million 
francs was passed, on the 23rd of July last, by the Italian 
chamber of Deputies, and has since been confirmed by the 
Senate, for the adaptation of the port of Brindisi to the 
requirements of the India and China trade.” : 

n common with the other Indian journals, the Zimes of 
India takes up very warmly the subject of the tardy meaus 
of communication between Europe and India, and has 
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just published a long letter from Mr. Robert Knight, of 
London, who not only suggests Brindisi, but Falmouth also, 
as the natural ports of departure for the Indian mails. He 
recommends Falmouth because of its situation near the 
mouth of the Channel; its freedom, therefore, from the 
dangers of channel navigation, and its excellent railway 
and dock accommodation. About the advantages of Brin- 
disi there can be no two opinions, a shareholders’ meeting 
of the Peninsular and Oriental Steam Navigation Company 
having already mooted the question of abandoning Mar- 
seilles in its favour. The distance from Brindisi to Alex- 
andria is only 900 miles, while the distance from Marseilles 
is about 1,720 miles. 

The completion of the railway system of central Europe 
can alone effect the desirable change of making Brindisi 
the chief port in the Mediterranean, ‘The first step to 
reform the anomalous position of the means of transit in the 
Red Sea has already been taken, and, in the natural course 
of events, a complete remedy will be provided. It is felt 
that not only greater speed and less expense are necessary, 
but there is also a cry for more passenger accommodation, 
and the abolition of the plan of cramming passenger vessels 
with cotton. ‘The excessive heat of those tropical regions 
is severely felt by the traveller entering them for the first 
time from the cooler climates of Europe, and especially in 
the hot stifling atmosphere of the Ked Sea will he appre- 
ciate the luxury of plenty of space and the best accommo- 
dation a passenger ship can give. The latest advices from 
India agree in stating that the heat there was never mcre 
excessive than this summer. ‘There 1s not only the in- 
stance of the fatal march from Mhow, but in Egutpoora 
three engine drivers died from its effects in four 
days, and at Delhi it is described as not a tepid, 
lukewarm kind of thing, but “a regular roasting, broiling, 
bursting heat, that drives the blood into your eyes, until 
all nature pats on a gory garment.” The natives, even, 
sometimes suffer from its effects, and no better argument 
than this can be adduced in favour of roomy, airy accom- 
modation for those who are brought, for the first time, 
under the heat of an atmosphere sometimes varying from 
100 deg. to 120 deg. in the shade. 

The Indian mails are now despatched twice a month, at 
times that fall irregularly on any day of the week. It is 
the desire of the London, Bombay, and Calcutta merchants, 
that they shall be started weekly, on a fixed day, Friday 
being the one suggested. It is known that the Post-office 
authorities are in favour of a weekly mail to India; the 
surest way of obtaining the desired boon is, however, a 
better and less expensive system of steam communication 
between the two countries. It is no part of our business 
to meddle with the affairs of the Peninsular and Oriental 
Steam Navigation Company, whose merits and failings 
have been so warmly discussed by the Indian journals ; but 
a good system of steam communication between England 
and India is a subject of national interest, and, in 
accordance with a natural law, the supply must, ere long, 
meet the demand. 


GUNPOWDER MAGAZINES. 


THE distinguishing features of the last session of Parlia- 
ment were undoubtedly the very great time and attention 
given to means for diminishing the risks to which life is 
subjected in this highly-civilised and densely-populated 
country. A remarkable concurrence of circumstances 
tended to this. A great number of railway accidents have 
been happening lately, and during the previous year there 
took place two of the most prodigious disasters that have 
ever occurred in this country. The contents of two im- 
mense storehouses, one of water and the other of gun- 
powder, suddenly burst the artificial bonds in which they 
were confined. At Erith the destruction of life was for- 
tunately mach less than at Sheffield, but the anxiety of 
those within range of a gunpowder magazine is perhaps 
more lively than that of the people who might chance to 
be involved in the flood from a destroyed reservoir. ‘The 
direction and effects of water are to some extent calculable ; 
but the effects of gunpowder are more capricious. And the 
anxiety of people was not misplaced, for wholesale and 
disastrous explosions are not unfrequent—leaving alone the 
Erith accident—amongst the numerous powder mills and 
magazines scattered up and down the country. It was 
natural, therefore, that a popular outcry should be raised in 
favour of a scientific investigation with a view to preven- 
tive measures. The principal inhabitants of Erith, just 
after the explosion, presented a memorial to Sir George 
Grey, begging that “a searching investigation” might be 
made by Government “ into the operative effect of the pre- 
sent enactments relating to the gunpowder trade,” and 
alarming accounts of the state of different powder maga- 
zines were rapidly poured into the Home-office from all 
partsof the country. Sir George Grey consequently de- 
puted Lieutenant-Colonel Boxer, of the Laboratory, Wool- 
wich, well known for his improvements in projectiles, to 
make a tour of investigation through all the different 
powder magazines of the country. His report has been 
published, and the Government have stated in the House 
that, after its statements have been well considered by the 
gunpowder trade, they will introduce a measure for re- 
forming the present Gunpowder Act. 

Certain of the accounts published about the stowage 
and transit of powder, especially as conducted in the 
mining districts of Devon and Cornwall, are scarcely 
credible. It would appear that “miners frequently go 
into the mine magazines with lighted pipes,” and often with 
unprotected lighted candles. ‘Ihe railway companies are 
also stated to be very reckless in conveying powder, simply 
delivering it “on the passenger platform.” Such, at 
least, seems to be the practice of the management of the 
South Devon and the Bristol and Exeter Railways. A 
man in charge of a magazine at a mine “was showing 
some friends of his, on a Sunday morning, some new 
patent powder, when about 400 Ib. exploded” through “a 
pers falling into one of the open barrels, as the whole of 
the party were smoking tobacco at the time.” It is also 
stated that small boys are allowed to fill their pockets with 
blasting powder, and, in fact, numberless accidents of the 
kind seem to take place in these districts. It appears, 





however, that, in the same way as with the results of other 
“ accidents,” “not one inquest in tenis ever recorded in the 
public prints.” 

By the Act passed some years ago, a number of regula- 
tions were laid down for the management of powder mills. 
The quantity of powder allowed to be ground under any 
single pair of millstones was fixed at 50 1b. for the best kinds, 
and 601b. for inferior powder; only 10 cwt. were tobe pressed 
at one time, and 12 cwt. to be granulated, while the quantity 
to be dried was not to exceed 50 cwt. The respective 
quantities to be at any one time in any press-house were 
not to exceed twice the quantities being manufactured, 
besides a number of other similar limitations. The position 
and construction of the magazine are also distinctly 
specified, and its location has to be licensed by a justice of 
the peace. ‘The regulations as to the exact quantities of 
gunpowder “ to be at any one time in any press-house,” or 
other portions of the manufacturing premises, appear to 
have been followed, but the rules regarding magazines seem 
to have been more or lessinfringed. Colonel Boxer was re- 
quested to give his opinion as to “ whether the existing 
law is in any respect defective,” as also to offer suggestions 
towards any improvements in the safety of the special re- 
gulations, and “ generally upon the relation of the gun- 
powder trade to the public security.” He says that the 
regulations, according to the present Act, are altogether 
insufficient to give proper security to the public, and to the 
menemployed. Hethinkscertain geueral rules could be easily 
laid down, “ but legislation in this direction is much com- 
plicated ” by the differing circumstances of the mills already 
built, and the arrangements now followed in the trade. 
He proposes that a discretionary power in all matters of 
detail be given tothe Secretary of State. This plan is 
stated to have been followed in the framing of the Act 
bearing on the floating magazines in the Mersey. A dis- 
cretionary power as to details is vested in the Master- 
General of Ordnance as regards the questions relating to 
the construction of the vessels, their mode of storing the 
gunpowder, the limit as to the quantity stored, and as 
regards the care and management generally in the re- 
ceiving and delivering of the powder. 

With respect to the different points on which he had 
been requested to make suggestions, Colonel Boxer says 
that the existing Act is detective in not enforcing some 
restrictions “as to the distance apart of the different 
buildings containing gunpowder ” in the act of manufac- 
ture, “and, to a certain extent, as to the construction of the 
buildings themselves.” He thinks, however, that these 
points ought to be specially settled for cach separate case. 
But the most defective part of the existing law is that 
which relates to the magazines connected with the manu- 
factories, and more especially to what are termed the 
“store magazines.” ‘lhe maximum quantity of the gun- 
powder to be stored in these buildings is not regulated, and 
the minimum distance of 140 yards from other gunpowder 
buildings is quite insufficient for their security, ‘Though 
capable of holding very large quantities of powder, in 
some cases as many as from 2,000 to 3,000 barrels, “ the 
buildings are constantly open,” and the powder is “ con- 
veyed to and from them at the same time as the operations 
in the adjoining workshops are being carried ou.” He 
would limit the amount stored in any building short of the 
distance of perfect safety, and this limit should be as 
small as is possible “ without unduly interfering with 
manufacturing operations.” By another clause in the pre- 
sent Act, the distance from any dwelling-house at which 
percussion caps and fireworks may be manufactured is 
fixed at 50 yards, while that at which ammunition 
and fulminating mercury may be compounded is 
settled at 100 yards. Miils can only be erected three 
miles from a town, or within two miles of a powder maga- 
zine belonging to the Crown. It seems plain that if it has 
been found necessary to carry out the sixth clause respect- 
ing isolated dwelling houses, “it is far more necessary to 
carry out the same principle” with respect to even more 
important structures, such as factories, public roads, river 
walls, and canal banks. ‘There is yet another element of 
danger which did not exist in the old flint and steel days. 
The Government, on account of the large use of lucifer 
matches and fusees, have found it necessary to make their 
workmen change their common outer clothes for specially - 
prepared suits. But in no private manufactories was this 
precaution adopted. 

As regards magazines of powder, no limit of the quan- 
tity they can store away is set down in the present Act. 
For instance, there are “the magazines situated on the 
banks of the Thames between Woolwich and Erith,” “and 
these are in dangerous proximity to the river wall.” This 
is also stated to be the case with the magazine near 
Coventry, which is close to the canal bank, wherein the 
water is above the level of the country. One powder 
magazine on the river Dee, near Queen’s Ferry, seems to 
have been carried on in a way that would certainly justify 
the unhappy alternative of direct Government interference. 
‘This magazine, capable of holding 1,000 barrels, was 
“placed in charge” of a common tarmer living in the 
neighbourhood, and “all the work connected with the 
magazine is done by farm labourers,” who actually “go 
into the building without changing their iron-shod boots 
or putting slippers over them.” It is suggested that 
storekeepers be made personally responsible, as is “the 
case with the storekeepers of the floating magazines 
on the Mersey.” With respect to the transport of 
powder, Colonel Boxer suggests that the carts used 
for conveying an amount above a certain limited quan- 
tity should ve duly licensed, and that the same rule be 
applied to the boats, which ought to be always covered. 
‘Lhe maximum quantity to be taken by any boat or rail- 
way train should also be fixed, while the shipping and 
landing of powder should be regulated by some bye-laws. 
The public seem to be subjected to much risk in this way. 
For instance, at the whart at Isleworth, on the banks of the 
Thames, “on an average as much as 600 barrels per week 
are shipped there, in quantities varying from 600 to 300 
barrels. ‘the wharf is surrounded by houses, and the 


sacrifice of life would be fearful in the event of an explosion.” 
And this is only one of many similar cases in which the pre- 





sent Gunpowder Act is directly infringed. The magazines 
at Dunston, belonging to Messrs. Greene and Co., Gates- 
head, are within the distance from a town prescribed in 
the Act, being only a few yards from Gateshead, and 
500 yards from Newcastle-upon-Tyne. ‘The store maga- 
zines connected with the mills near Faversham of the 
Messrs. Hall and Sons, are only about eighty yards from a 
dusting house, though the distance prescribed by the Act is 
160 yards. ‘The other magazine is a slight wooden 
building, though it ought, according to the Act, to “be 
well and substantially built of brick or stone.” Many 
extensive magazines were found to be within the prescribed 
distance of forty yards from other houses, and in some in- 
stances magazines were actually unprovided with light- 
ning conductors. 

iuch were the results of an examination of the powder 
magazines and mills in England. It seems to us that, 
though the old Act is no doubt defective, the main difficulty 
rather consists in practically carrying out that, or any 
other, Act. It is easier to pass a good law than to carry it 
out. ‘The whole matter requires a thorough discussion, and 
it will certainly have to be submitted to a select committee, 
in order to fully ponder the representations of the manu- 
facturers. The remarkable results produced by Mr. Gale, 
of Plymouth, on gunpowder, by isolating the separate grains 
by means of finely ground glass, will also have to be taken 
into consideration. One is so often disappointed in these 
matters that it is with reluctance that an opinion is ven- 
tured ; but a means of storing, preserving, and transporting 
powder by which, so to speak, each grain is taken charge 
of, well deserves to be thoroughly tested. It would certainly 
completely revolutionise the ordinary conditions of storing 
and transporting powder. By merely increasing the capa- 
city of the storehouses, they could be placed in almost any 
locality, and railway companies would then be justified in 
unloading powder kegs on passenger platforms. It is 
next to certain that Mr. Gale’s powdered glass must 
be extremely useful in gunpowder mills. Let us hope 
that the results of the experiments, conducted last Wed- 
nesday in front of the Westminster Palace Hotel, may 
render nugatory the cumbersome machinery of a new Gun- 
powder Act, attended with the still more unpleasant results 
of direct Government interference in manufacturing opera- 
tions. ; 








Practical Specifications of Works Executed in Architecture, 
C.vil and Mechanical Engineering, and in Road making and 
Seweriny ; to which are added a Series of Practically Useful 
Agreements and Reports. By Joun Buenkary, Civil Engineer 
and Architect. London: E. and F, N. Spon, 1865. 

A COMPILATION of this kind has long been wanted, and 
Messrs. Spon, who make it their business to cater to the 
literary wants of engineers and architects, have shown 
judgment in bringing it forward. The book is more suited 
for architects than engineers, and the author seems to be 
more at home with the requirements of the first class. It 
is true that the subject of the work is of a “dull, dry, and 
method.cal” character, and scarcely so inviting as “the 
invention of pretty elevations and perspectives of build- 
ings;” but this commercial side of architecture and engi- 
neering may be said to form the feet of a professional 
status. If only of clay, even a torso of gold must sooner 
or later fall. ‘The writer had witnessed so much ignorance 
on the part of architectural students on the subjects he 
here takes hold of, that, with the advice of the publishers, 
he has selected and printed this series of specifications, 
forms of contract, agreements, bills of quantities, schedules 
of prices, and reports. ‘The author is of opinion that not 
merely mathematics, but also “ law, should form branches 
of study of the engineer and architect,” as one ignorant of 
the way and means in which contracts may be effected or 
evaded, is ill-prepared to enforce their fulfilment. 

The character and scope of the book will be best given 
by a few words on the way in which its five sections on 
“ surveying,” “ architecture and building,” “ engineering,” 
“agreements,” “reports on works to be executed,” are 
filled up. We have a specification and contract for a new 
road, bridge, and embankment, for new roads and drainage, 
for new roads and drains connected with the enclosure of 
other lands, a general specification for roads, drains, cul- 
verts; with schedule of prices and form of tender, for 
making a new street, erecting fencing, a garden wall and 


gate entrance, for a new sewer in London, and similar, 


works at Hastings. In architecture and building we have 
a specification for a pair of model cottages, for a pair of 
houses, a temporary railway station, for new villas, for a 
workhouse, small abattoirs, and forms of conditions some- 
times added to specifications. Young civil engineers will 
find here a specification for a sea wall and floodgates, for a 
steamboat pier, a retaining well for excavators’, bricklayers’, 
ironfounders’, carpenters’, and masons’ work; for an artesian 
well, a canal, and some small bridges. Mechanical engi- 
neering work is less completely represented, as there is 
only a specification for an engine and boiler, a gas tank, 
pumps, and a water station. Then follow a number of agree- 
ments for letting farms and land, exchanging lands, and 
erecting buildings—the last section concluding with some 
halt-dozen different reports on as many civil engineering 
matters. ‘Ihe best praise we can give a work of this kind 
is to say little else beyond thus detailing its scope. For 
practical purposes, it seems to us the thicker the better, 
more especially when, as in this case, the author confines 
himself to teaching by examples. 





Prevention of Railway Accidents. By Cu. Bours. Kelly 
and Co. 1865. 
THE author of these pamphlets tells us that he is a French 
engineer, who has ventured amongst his vvisins d'outre-mer 
with the viewof introducing certain mechanical improve- 
ments designed to diminish the number of accidents on 
railways. Of these inventions he here gives us an account, 
as well as of a larger work on the same subject of railway 
accidents. His system of signal appears to consist of a 
series of reflecting signals, set into action by the projecting 
arms on the carriages of the train. M. Boutet's piéce de 
resistance is, however, a brake, able, he says, tu “arm 
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the driver or guard with such effective power that he shall 
at any time cose a perfect and sudden command of the 
train.” Notwithstanding, indignantly writes M. Boutet to 
us, “ that these inventions, with several others of the same 
kind, have been for the last three months, and still are, 
exhibited at the Royal Polytechnic Institution, no railway 
director, manager, or engineer having as yet come forward 
in an official manner to advise their application or their trial 
with a view to the general good; therefore it behoves the in- 
dependent press of this country to acquaint the public with 
the exertions of inventors in their behalf.” We think that 
we shall be best consulting M. Boutet’s interests, and those 
of numerous inventors of the same type, by telling him that 
it is very hopeless to expect that any railway company 
will take up any invention, however meritorious. He may 
spend a comfortable fortune before he can get it tried, and 
he will only be able to reap anything in the event of his 
brake being really very good and quite new. As tothe power 
of the press of this country in the matter, barrels full of ink 
have been uselessly spent merely on the question of train 
intercommunication. In any case, the fact of a full amount 
of brake power being at hand is only one item in the 
totality of things required to diminish accidents on rail- 
ways. It is not without its importance, but in working a 
line, give us, in preference to any number of new systems 
of signalling or breaking, a matériel in thoroughly working 
order, with a numerous and not over-worked staff of 
assistants. 





The Lock-out. Considerations on the Recent Struggle between 
Cupital and Labour in the North. By Bsxjamin Harpwicg, 
Meniber of the Law Institution, F.R.G.S. London: Effingham 
Wilson, 1865. 

An examination of the relations of wages and capital, 
called forth by the late unhappy great lock-out, has 
suggested an ingenious proposal to the writer of this 
pamphlet. We very much doubt, however, whether its 
practical feasibility equals its ingenuity. Mr. Hardwick 
first of all develops the truth of political economy that 
wages, as is observed by Mr. Mill, “depend mainly upon 
the demand and supply of labour, or, as it is often 
expressed, in the proportions between population and 
capital.” As, then, wages depend on this proportion, the 
only real remedy for a low rate of wages is to be found in 
diminishing population and increasing capital. The author 
looks upon the present extravagance of all classes, for the 
sake of appearances, as naturally re-acting in various ways 
upon the working classes, and throwing capital and labour 
out of their due balance. He very well draws the contrast 
between the unproductive expenditure of a Court ball, 
ending in nothing “ but crumpled silk, torn lace, and soiled 
kid gloves,” and the effects of the same amount of money 
spent upon, for instance, a piece of land. The sufficiently 
common sense view that unproductive labour—that labour 
spent upon producing luxuries—is so much lost time and 
money to the whole community, is too often forgotten. 
But at the best, capital increases only slowly, while an 
unchecked population increases in a geometrical progres- 
sion. The necessary balance is restored in three ways. 
The low rate of wages decreases the number of marriages, 
while the law of death constantly exerts its influence. A 
still lower rate of wages raises the death rate still 
higher, by increasing the number of deaths amongst the 
younger population. A third cause of a decline in popula- 
tion is yet more powerful, as was shown by the recent 
exodus from Ireland. The real remedy, then, to restore 
that balance between capital and labour, the disturbance of 
which is the only cause of unduly low wages, is emigra- 
tion. Instead of striking, the men ought “to promote 
emigration among that particular class whose wages get 
reduced.” 

The rate of wages continually vibrates, like a pendulum, 
between the point below which they cannot fall—which is 
the least amount on which the labourer can live—and the 
point beyond which they cannot rise, or the largest amount 
the employer can pay with a profit. The oscillations be- 
tween these two points are produced by permanent and by 
temporary causes. The only remedy for the permanent 
fluctuations of capital is, according to the author, wholesale 
emigration. The remedy for the temporary causes pro- 
ducing low wages is to be found in quiet arrangements 
between the employer and the employed. 

‘the scheme proposed by the author is “that a central 
emigration society should be formed, with a council repre- 
senting every class of labour.” All classes of labour 
should subscribe to this society, which should be enabled to 
decide when such and such a particular class and number of 
workmen should emigrate, in order to “ restore the balance 
between capital and labour in that particular trade, and so 
again raise the rate of wages.” An arrangement of this 
kind is, indeed, stated to be in working operation with the 
special unions of the cotton spinners of Glasgow and the 
Statiordshire potters. But it is a question with many 
thinkers—though not one we will here raise—whether emi- 
gration is not practically a loss to the mother country. It 
is certain that infirm paupers do not emigrate, but rather 
the young and enterprising. Then come the endless diffi- 
culties aud jealousies amongst even the operatives them- 
selves, as to what classes, and what individuals amongst 
that class, should be assisted. Again, the very classes 
most in want of emigration would find it all the more diffi- 
cult to do so, from having less ability to pay the subscrip- 
tions. ‘The proposal seems rather one to be more generally 
entertained by the special trades’ unions. It is, at any 
rate, certain that an expenditure much less than that 
uselessly spent in the warfare of strikes would have greatly 
changed the conditions of labour in favour of the operatives 
in many trades. 





The Sewage Committee of 1864, and its Report as to the Purifica- 
tton of River Water rom Town Sewage. By Tuomas Spencer, 
F.C.s. London: Edward Stanfo:d, 1865. 

THE pamphlet before as has been published mainly in 

denial of certain assertions made by the Parliamentary 

Sewage Committee of 1864. The author, already known 

as the discoverer of electro-metallurgy, has also brought 

into practical use a very remarkable means for ridding 





statement in the report of the committee that “ no efficient 
“ artificial method been discovered to purify water for 
“drinking and culinary purposes which has been once 
“ infected by town sewage,” ignores this, or, at any rate, 
the fact that a man of some distinction in chemical matters 
professes to have made such a discovery. It appears that 
the committee was from the commencement opposed to 
receiving evidence as to the possibility of purifying sewage 
water. A proof of this is the fact that Mr. Spencer, 
although at first invited to attend as witness, could not 
eventually appear, no day having been set apart for hear- 
ing his evidence. He here supposes that the reason of this 
was, that his heretical views had become privately 
known to the chairman of the committee. At the 
time the above-quoted statement was made, it seems 
that large waterworks had been for several years supply- 
ing the towns of Spalding, Wakefield, and Southport with 
sewage, drainage, and fen-water in each case practically 
purified by Mr. Spencer’s filtering medium. Messrs, Easton 
and Amos have themselves borne testimony to its great 
efficacy at the waterworks erected by them at Spalding. 
In the Great Exhibition jurors’ report we read that it is 
“the only discovery made this century of a new substance 
of really great importance for the filtration of water,” 
The nature and action of Mr. Spencer’s purifying 
material is certainly interesting. The active medium 
is magnetic oxide of iron (combined artificially with 
2 per cent. to 3 per cent. of carbon, to deprive it of its 
friability), and its purifying property is owing to its 
hitherto apparently unknown, but very remarkable, pro- 
perty of attracting oxygen to its surface, and converting 
this gas into ozone. Ozone is plainly oxygen with its 
electrical condition disturbed (in this case by the influence 
of the magnetic substance), and having its affinities greatly 
enhanced thereby. Organic substances, which are but 
very slowly acted upon by common oxygen, have their 
carbon instantly converted by the ozone into harmless 
carbonic acid gas, which remains in the water, imparting to 
it a sparkling look. By a slight filtration the most 
impure sewage water is, says Mr. Spencer, converted 
into a bright pellucid beverage, alike grateful to the nose, 
the palate, and the stomach. Finally, unlike charcoal, 
the “magnetic carbide” preserves its properties with 
undiminished vigour for a long period, and a slight 
heating is sufficient to restore it from its greatest impurity 
to renewed efficiency. Mr. Spencer has of course patented 
his discovery (1858, No. 1415), and makes use of it for 
several ag gy besides the purifying of water. Its use is 
stated to be daily increasing. It is already being em- 
ployed, on a large scale, in the filter beds of several 
water companies, and at the military establishments of the 
Government. 





The Practical Millwright’s and Engineer’s Ready Reckoner ; or 
Tables for Finding the Diameter and Power of Cog-wheels ; 
Diameter, Weight, and Power of Shafts; Diameter and 
Stringth of Bolts, &c. By Tuomas Drxon. London: E. and 
F.N. Spon. 1865. 

HERE is another of that excellent sort of hand-books, 

which, without possessing any claims to the credit of ori- 

ginalty or profundity, yet, from being suited to the wants 
of a large class, find a ready spread and sale. It is likely 
to save many a troublesome calculation in the workshop, and 
to be in demand with the class of engineering foremen. 
This is, of course, on the suppusition that the tables have 
been carefully calculated, and are free from the errors so 
often to be met with in works of the kind. ‘lhe power of 
the wheels is calculated for one revolution per minute, “ re- 
duced from the well-known rule established in the exten- 
sive practice of Hick, of Bolton, and published in the wheel 
list belonging to his celebrated establishment.” ‘I'he resis- 
tance to torsion of shafts is correspondingly calculated for 
one revolution per minute, “ and for several divisors to pro- 
vide for the various allowances assigned dy different engi- 
neers.” Of a similarly handy character are the tables 
of multipliers for finding the average pressure of steam 
for engines worked expansively, the tables giving the 
sizes and weights of heen nuts for bolts, governor 
speeds, and the table of contents of pump-working 
barrels. ‘The book ends with the usual tables of cir- 
cumferences and areas of circles, and of the equivalent 
values of English and French measures. Very useful is 
that giving the pressure in pounds per square inch, 
and in kilogrammes per square centimetre and per square 
millimetre. Of equal value in saving time and trouble are 
the tabulated weights of boiler plates 1ft. wide, and of 

various thicknesses. Between the different sets are a 

number of blank ruled sheets, prepared for inscribing any 

additional notes that may be required by any individual 
professor. We may remark that it would, probably, have 

been better if this octavo volume had been diminished to a 

smaller and more suitable shape for the pocket. 








THE “SATURDAY REVIEW ” AND THE RAILWAY 
INTEREST. 

Tue following are the opinions which the Saturday Review enter- 
tains of the largely increased representation of the railway interest 
in the new House of Commons :— 

“ Very careful calculations have fixed the precise relative strength 
of the two great political parties in the new House of Commons, but 
there are some cross lines of division, certain!y not lees important 
in their way, which vo one has been at the pains of surveying and 
jotting down on the parliamentary chart. Now that the heat of 
election time is over, it begins to be very generally felt that a good 
member of either party may be welcomed tothe House without much 
fear of his acting in a spirit of opposition to the public welfare. 
There are differences of opinion on a score of minor poiuts, but 
political divisions have long since ceased to be class-divisions, and 
the most rabid Liberals (with the exception, possibly, of Mr. Bright) 
scarcely affect to consider that Parliament is divided into two 
sections, of which one looks only to the general good, while the 
other represents a class whose interests are in a great degree 
antagonistic to those of the public. The modern conviction that 
ail sound L tr must be beneficial alike to both 
sides has superseded the theory that what the seller gained the 
bayer lost; but it is not the less true that, in settling the terms of 
the bargains between them, there remains a necessary antagonism 
between buyers and sellers, employers and workmen, and especially 
between the owners of a pm ge and the public whom they serve. 
While the proprietors of were, by force of the old protective 








water of organic impurities held in chemical solution, The | corn laws, virtually monopolists of food, there did exist between the 
| protectionist party and the publicat large 


precisely that kind of anta- 
gonism which is most mischievous when it influences the deliberations 
of Parliament. All this has been swept away, but gradually—and 
not very slowly—another monopoly has been taking the place of 
that which once bound ther the so-called country party. Loco- 
motion is almost as much @ prime necessity as corn, and locomotion 
ig @ monopoly much closer than any food monopoly which ever 
existed in this country. It is no fault of railway directors that this 
is so. Without giving the control of traffic into the hands of 

rivate companies the railway system would never have been deve- 
ont with the rapidity which has marked its progress to the present 

ble the 
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time; but however poly may be, it becomes a 
serious matter when this enormous and rapidly-growing interest 
assumes the form of a compact and almost irresistible section of the 
House of Commons. A party of the most virtuous monopolists in 
the world is an unmixed evil when it begins to control the action of 
Parliament, the sole body by which the interests of the public can 
be protected when they happen to conflict with those of the railway 
interest. 

“If the late returns were closely scrutinised, it would, we believe, 
be found that the railway companies are more largely repre<ented 
than they have ever been before, and no one can doubs that, as 
railway power and railway wealth increase, the same energetic 
section of society will continue to grow until it becomes an 
absolutely overwhelming element in the constitution of the Legis- 
lature, it the real strength of the party were tested by a resolution 
of the old-fashioned stamp, ‘that the power of the railway com- 
panies bas increased, is increasing, and ought to be dimiuished,’ we 
doubt whether the combined efforis of the Whig and Tory whips 
would suffice to counterbalance the weight of railway iofluence 
in the House. Even before the accession of strength which has 
been recently gained, it was well known that a railway summons 
would often make a fuller House than Lord Palmerston and Mr, 
Disraeli could collect for anythivg short of a life-and-death struggle. 
The famous duel between the Great Northern and Great Eastern 
Companies will not soon be forgotten by those who wish to see the 
votes of Parliament free from the irresistible influence of personal 
interest. The drama has now been completed by an arrangement, 
and the whole story is too instructive to be allowed to pass into 
oblivion. The Great Eastern applicd to Parliament for powers to 
construct a line to connect them with the Northern coalfields, and 
were willing to submit to conditions, as to rates, which would have 
reduced the price of coal in London 3s, or 4s. per ton. The public 
interest was obviously to sanction a competition which promised 
this satisfactory result. The interest of the Great Northern was to 
retain the monopoly they possessed, and in a former sessiun a com- 
mittee had come to thestrange conclusion that it would not be fair 
to allow any interference with the tariff which the Great Northern 
had established. This year the bill was re-introduced, and a full 
House met to determine, on the second reading, whether 
the question should go to a committee or not. The two 
compavies whipped up their supporters, and it was not 
disguised that almost all the speakers, and a great majority 
of the members who voted, were personaily interested 
in the question. The Great Northern proved that their Parlia- 
mentary strength exceeded that of their opponents, and the bill was 
thrown out without any fresh inquiry as to the merits. The 
aggregate votes were sufficient to show that the interest of two com- 
panies could almost dan absolute majority of the House; 
but the contest was close enough to threaten a renewal of the attempt, 
and accordingly a compromise has been arranged by which the 
Great Northern admit the Great Eastern to share in their yo = | 
to an extent which, according to a well-informed railway journal, 
will bring them in more than £6,000 a week of extra receipts. We 
need scarcely add that the bargain, which is pronounced to te«f 
great advaniage to both companies, is of none whatever to the 
public, and that the price of coals will remain 15 or 20 per cent. 
above its natural level. ‘This is a specimen of the green wood, 
What shall we see if the railway interest continues to add to its 
Parliamentary strength as it has done ever since the memorable 
1845? The truth is, there is nothing special in this illustration. 
‘The whole history of railway struggles consists of a series of con- 
tests in which an invading company invokes the prreciove of com- 
petition in the interests of the public, and then is bought off or 
amalgamated upon terms which reconcile the claims of the rival 
companies, and leave the people who use railways no better 
off than before. The last session has added its quota to the 
number of amalgamations and quasi-amalgamations. Besides 
the caso we have quoted of the Great Eastern arrangement, 
competition has given way in Scotland by the absorption of the 
Edinburgh and Glasgow line into tbe North British system, and by 
corresponding arrang tson the western route. The same thing 
goes on, and will go on, year after year. Even now, almost the 
whole locomotion of the country is in the hands of a little more than 
a dozen huge associations, with a practically unlimited power of 
taxation. Old lines are being absorbed faster than competing lines 
are brought into existence ; and the steady tendency is towards an 
ultimate union of all, or nearly all, the companies into one body pos- 
sessing an os of power and wealth against which the 
travelling public will find it hopeless to struggle. It is true that 
competition so far survives in principle as to inflict great losses on 
the holders of railway shares, but it is powerless to protect the 
public. One company often compels another to barter a portion of 
its monopoly, at @ price, in payment and in expenses, which makes 
the boon of little value to the new company; but a competition 
which only ends in admitting new partners in a monopoly is 

werless to insure safety, comfort, or economy to the people at 

rge. 

: While the railway interest, which already commands some 
£490,000,000 of capital, is thus daily concentrating its material 
strength, it must be a matter of serious concern to every statesman 
to see how it is gradually advancing towards a command of the 
House of Common: also. The common answer to alarmists who 
dread the approaching tyranny of the railway power is that there 
are no conflicting interests between the companies and the public, 
that amalgamations reduce both the risk and the cost of traffic, and 
that in the end the public must reap the benefit, Tne answer, 
unfortunately, is not true so far as the public are concerned. The 
reduction of the cost of traffic and management has no tendency 
whatever to a reduction of fares. Whether it is makivg large 
dividends or small dividends, every railway company will fix its 
tariff so as to secure the maximum of profit for itself consistent 
with the minimum of trouble. The diversities of charges on 
different lines prove conclusively that the companies, so far from 
giving the greatest possible accommodation whieh will eoable them 
to earn a given dividend, naturally seek to earn their money with 
the smallest effort. ‘To carry few passengers at a high rate is easier 
than to earn the same profits by carrying many passengers at a low 
rate; and it is notorious that the average fares might be reduced to 
at least a third, without in the end causing avy loss whatever tothe 
companies, At this moment a commission is sitting to investigate 
the whole subject of the cost of railway tand the e 
made for railway accommodation. It any sufficient power should 
exist to introduce the reforms which such au inquiry cannot fail to 
indicate, we have no doubt that shareholders and travellers will 
equally benefit. But, just as it was in the case of the post-office, so 
it probably will be in the case of railways. Those who are cou- 
cerned in the management will be as incredulous on the subject of 
low fares and increased traffic as the post-ollice officials were about 
the reduction of postage from an average of more than sixpence 
down to a penny a letter. When the post-office was on trial, it had 
no steady phalanx of supporters in the legislature; but when the 
corresponding struggle comes, as come it must, with the railway 
interest, there will be nearly half the House of Commons to be 
outyoted or conciliated. Everybody will be well protected except 
the general public, which will find, when too late, that it has com- 
mitted its interests to the representatives of a monopoly compared 
with which the old monopoly of the squires was harmless and 
insignificant. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

1113, Eowarp Wi1son, Pall Mall, London, ‘‘An improved lamp or signal 
for calling cabs or other vehicles by day and night.”—Petition recorded 
2ist Apri , 1865. 

1225. YHoMAs Hay CAMPBELL, Madras, East Indies, ‘Improving and 
strengthening shields of steel, iron, or other material for ships, fortifica- 
tions, and other constructions.”— Petition recorded 2nd May, 1865. 

1492. Ricuakp Howartu, Gloucester-crescent, Paudington, Middlesex, 
‘*Improvements io apparatus for increasing the safety of railway 
} assengers, and trains siznalling, lighting, and forming a communication 
between all parts of such trains, also for securing the carriage doors,”— 
Petition recorded 3:st May, 1865. 

1588. GaETAN Boneui, Rue Sainte Appoline, Paris, “ A new or improved 
method of obtaining or producing optical illusions.”"—Petition recorded 
12th June, 1865. 

1°22, Martuew Piers Watt Boutton, Tew Park, Oxfordshire. “ Improve- 
ments in generating steam,.”— Petition recorded 15th June, 1865. 

197. Witiiam CLark, Chancery-lane, London, ** Improvements in the 
means and apparatus for consuming smoke.”—A communication from 
Francois Aguste Fouché, Boulevart St. Martin, Paris.—Petition recorded 
24h June, 1865. 

1724. PauL Jacovesrco, Panton-square, Coventry-street, London, ** Im- 
provements in apparatus for the decantation and raising of petroleum and 
other oils.”"— Petition recorded 28th June, 1865. 

1728S. Ronen? Henny Leesx, Eaton-terrace, St. John's Wood, Middlesex, 
* Improvements in machinery or apparatus for cutting, punching, and 
bending sheet metal,”—A communication from Nathan Harper, Newark, 
New Jersey, U.S. 

1739. RictanD AnculBALD BroomMaN, Fleet-street, London, “ Improve- 
ments in printing threads employed in weaving.”"—A communication 
from Stanislas Vioureux, St. Denis, France, 

1732, Gtorars Lizars, Rue Lafayette, Paris, ‘‘ Improvements in dry gas 
meters,” 

1724. WitutaM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in preventing the incrustation of steam boilers.”—A communication from 
Charles James Eames, New York, U.S.—Petitions recorded 20th June, 
18€5, 

1738. Hexry Powe.t Tiprsr, Willenhall, Stafforshire, “ Improvements in 
ns gun barrels and tubes of cast steel aud homogeneous 
ron.” 

1739. Francois DeLAMARE DepouTreviLiz, Fontaine le Bourg, France, 
“Improvements in and applicable to hinery for doubling and draw- 
ing cotton and other fibrous substances.” 

1742, RicuanD AKCHIBALD BROOMAN, Fleet-street, London, ** Improvements 
in apparatus for tuning pianos.”— A communication from Francois 
Delsarte, Paris, 

1744. WitttamM Hook Davy, Blundell-street, Caledonian-road, London, 
“Improvements in washing machines.”—Petitions recorded 30th June, 
1865, 

1748. WittiamM Rosert Laker, Southampton-buildings, Chancery-lane, 
London, ‘ An improved mode of pressing and moulding clay, sand, or 
cement, for making bricks, and for other purposes.”—A communication 
from John Stee), Buffalo, New York, U.S. 

1752. Joun Catvert, Strand, London, “ Improvements in apparatus for 
propeliing ships and other vessels.”— Petitions recorded 1st July, 1865. 
1754, CHARLES DE Beroue, Strand, London, * Improvements in locomotive 

engines.’—A communication from Auguste de Bergue, Madrid, Spain. 

1756. Joun Fraxkuin Jonvs, Rochester, Monroe, New York, U.S., ** lm- 
provements in machines for making paper board.” 

1758, Geerok Hurn and Danie, Horn, Norwich, ‘* Improvements in the 
manufacture of mats, matting, and brushes.”—Petitions recorded 8rd 
July, 1865. 

1762, sTEPHEN Wkicut, Smethwick, Staffordshire, ‘* Improvements in axles 
for carriages,” 

1764, WiLLIAM CLAPPERTON, Walkinshaw Foundry. Johnstone, Renfrew, 
N.B., and ABRaM LyYLK, Greenock, Renfrew, N.B., “ Improvements in 
apparatus for setting up casks or barrels.” 

1765. SYLVAIN BsNJAMIN Lazourxrt, Rue Sainte Appoline, Paris, “ Im- 
provements in the construction of suspended bridges, roads, aqueducts, 
or other ways.” 

1768, WiLLIAM JENKINS, Derrystone Villa, Abergavenny, Monmouthshire, 
** Improvements in the manufacture of lamp oils.” 

1770. RiciakD ARCHIBALD BROOMAN, Fleet-street, London, * A new or im- 
proved meth«d of dissolving pitch.’”—A communication from Francois 
Celestin Armelin, Paris,— Petitions recorded 4th July, 1865. 

1772. FREDERICK NEWTON GIsBOoKNK, West Strand, London, ‘‘ Improve- 
ments in apparatus for giving signals on board ships, and which are also 
applicable for other purposes.” 

1776. Joun Jopson, Derwent Foundry, Derby, and Joun FARMERLEY 
Dickson, Leicestershire, “ Improvements in the conversion of wrought 
or malieable iron into steel, and in the means or apparatus employed 
therein.” — Petitions recorded 5th July, 1°65, 

1789. H&RMANN BEIGEL, Finsbury-square, London, ‘Improvements in the 
means of obtaining or producing oxygen applicable to various useful pur- 
poser.” 

1782 George Canter, Willenhall, Staffordshire, ‘* Improvements in locks 
and latches, and in staples and spindles for the same.” 

1784. WittiaM THOMPSON, Glasgow College, and CRoMWELL FLEETWOOD 
VaRLEY, Fieetwood House, Beckenham, Kent, ‘Improvements in 
electric telegraphs,” 

1786. JonN Henky Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in railwey switches.”—A communication from Willian Wharton, jun., 
Philade'!phia, Pennsylva:ia, U.S. 

1787. JOHN FRANKLIN Jones, Rochester, Monroc, New York, U.S., ‘* Im- 
provements in machinery for the manufacture of paper board and 
paper.” 

1788. WiLLIAM Epwarb Grvek, Wellington-street, Strand, London,‘ An 
improved automaton lay-tigure."—A communication from Pierre Galli- 
bert, Faubourg St. Martin, Paris. 

789. ALFRED ViNcKNT Newron, Chancery-lane, London, ‘* Improvements 
in the manufacture of boxes suitable, among other uses, for contain- 
ing paste, blacking, and other cheap marketable articles.”.—A communi- 
cation from Edward Price, Phauixville, Pennsylvania, U.S,— Petitions re- 
corded Gth July, 1865. 

1794. Pisxks MaTuukin CuaRLEs Beziet, Boulevard Sebastopol, Paris, 
** Improvements in the manufacture of chains, bracelets, necklaces, and 
other articles of jewellery,” 

1796. Exic HvuGO WALDENsTROM, Manchester, “Certain improvements in 
machivery or apparatus to be employed in the manufacture of metallic 
bolts, rivets, and spikes,” 

1798. ThoMas SHELDON, Sedgley, Staffordshire, “An improvement or im- 
provements in the manufacture of the handles of smoothiug irons or sad 
irous, which said improvement or improvements may also be applied to 
the manufacture of the handles of various other articles,” 

1802. Joun Hopkinson, Regent-street, London, and Joun Wuuitetock, 
Commercial-street, Leeds, Yorkshire, “Improvements in organs, har- 
moniums, and other similar keyed wind musical instruments.” 

1804. JoserH Gronex, King’s Holme, Gloucestershire, “An improved 
manufacture of ce flins and air-tight receptacles.” 

1306. WitLtam GouLDiNG, Ayleston-street, Leicestershire, “* Improvements 
in ornamental fences and baskets to contain flowers and other «crtieles.” 
1808. JAMES WILLIS, Stockbridge Works, near Sheffield, Yorkshire, ** Im- 
provements in the construction of portable dark tents or chambers for 

photographers, "— Petitions recorded 7th Julu, 1865. 

1sL0, WiLtiaM EDWakD Newton, Chancery lane, London, “ An improved 
brake for retarding the progress of wheel curriages.”—A communication 
from Francois Piatti, Milan, Italy. 

1812, JouN Fry Heater, Mariborough-road, Old Kent-road, Surrey, 
“ Lmprovements in the construction of locks and keys.” 

1814. Bsnont Coutins and Joun ButrerrieLp, Manchester, “ Improvements 
in machinery for cutting fustian and like fabrics.” 

1816. Hector Aveusts Durkee, South-street, Finsbury, London, “ An 
improved self-acting apparatus for obtaining a circulution of volatile 
liquids.”"—A communication from Messieurs Francisque Massot aud 
Auguste Juquin Rue Rivoli, Paris.—/etitions recorded sth July. 1865. 

818. Goxes THOMAS LivgskyY, South Metropolitan Gas Works, Uld Kent- 
read, Surrey, ‘* Improvements in treating ammoniacal liquors for purify- 
ing gas and other purposes.” 

1819. Henry ScnooLine, North Side, Bethnal Green, London, ‘A new 
kind of pearled or ornamented confectionery.” 

1824, WittiaM Scott UNDERHILL, Newport, Salop, and ARTaUR Horkixs 
CoRDEN and JouN CorDgx, Chatwell, Staffordshire, * Improvements in 
reaping machines,” 

1826, Robert Hingson, Liverpool, ‘‘ Improvements in food for horses and 
im the preparation of the seme.”—etitions recorded 10th July, 1865. 

1836, MORRIS Horsky Keene, Victoria Iron Works, Croydon, Surrey, ** Im- 





1847. Wiu1aM M t, H ith, Middlesex, “‘ Improvements 
in the construction of rollers for window blinds,and in apparatus con- 
nected therewith ” 





884. WILLIAM InLaM, Newton Heath, near Manchester, ‘‘ Improvementsin 
cran 


es, 
887. Evan Leigh and FREDERICK ALLEN LeiIcH, Manchester, “Certain 
i in machinery or apparatus used in carding cotton or other 





1849. Jonn Cuayton, Westbromwich, Staffordshire, ‘‘Improvem in 
ingots moulds, and in casting metals.” 

1851. Jogy MorrovcH Murpuy and James Morrovcn Mcrpuy, Cork, 
Ireland, *‘ Impr ts in staining and graining woods.” 

1853. Stepuens Tripp, Dane’s-inn, Strand, London, ‘‘ Improvements in the 
means of securing lopes for enclosing letters and other papers.” 

1855. ANDREW Epwarp Mouix, Fahlun, Sweden, ‘‘ Improvements in sepa- 
rating gold from ores containing copper and gold.”—Petitions recorded 
14th July, 1865. | 

1859 WitLiam HuGues, Manchester, ‘‘ Improvements in presses.”—A com- 
munication from Charles Hughes, New Orleans, U.S. | 

1861. Wittiam Ropert Lake, Southampton-buildings, Ch v-lane, 
London, “ Improvements in flexible gas tubing.”—A communication 
from Henry Railton, New York, US.—Petitions recorded 15th July, 
186) 














1863. Sternen DumMeERE, John-street, Hampstead, Midd’esex, “An im- 
proved mattress and palliasse for the use of the nursery, invalids, or 
hospitals.” — Petitions recorded 17th July, 1865. 

1865. JosHua THORNTON, Cleckheaton, Yorkshire, ‘‘ Improvements in 
aeeee or apparatus for opening and straightening wool, cotton, and other 
fibres.” 


1869. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
steam boilers or generacors.”” 

1871. WitttaM AnTiL Ricuarps, Clarence-road, Holloway, Middlesex, 
** An improved pouch or receptacle for holding tobacco and other similar 
pu s.""— Petition recorded 18th July, 1865. 

1873. ANSON Henry Puatt, Philadelphia, U.S., “The use and application 
of paper, printed or otherwise ornamented with water colours, for cover- 
ing floors and other analogous purposes, as a substitute for carpets and 
oil cloths, and of an improved coating or varnish to be applied to the 
same to protect its surface from injury and wear.” 

1875. Tuomas MeTcaLF, Henry Mertca.r, aud Taomas CLAYTON, Manches- 
ter, “ An improved apparatus for cooling liquids and cooling or conden- 
sing vapours or gases.”’ 

1877. DoxaLD McCaummeEn, Gourock, Renfrew, N.B., “‘ An improved pro- 
cess of preparing sea-weeds and other vegetable substances for the pro- 
duction of artificial guano, felt, alkaline, salts, and iodine.” 

1879. CuaRLes NicnoLas, Cheltenham, G| tershire, **A new or im- 
proved apparatus for supplying disinfecting liquids to waterclosets, 
urinals, and other places requiring the same.” 

1881. Henry Ernest GiLiEs, Old Broad-street, London, ‘‘ Improvements 
in processes and machinery for producing fibres suitable for being spun 
from rags or remnants of woven or other textile fabrics made of silk, 
wool, cotton, or other fibrous materials.” 

1883. WILLIAM Epwakps, Birmingham, ‘** Improvements in protecting 
crinoline steel, stay busks, springs for leggings, or gaiters, and other 
similar fastenings.” 

1885. Georex Nimmo, Jersey, New Jers y, U.S., “An improvement in the 
mode of uniting different metals, su nas iron and copper, or alloys, to 
form compound metallic castings.” 

1887. Tuomas Henry Ince, Westminster Palace Hotel, Westminster, 
London, “ Improvements in shoeing horses,”—Petitions recorded 19th 
July, 1865. 








Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1893. Ricuarp CLARK Bristot, Chicago, Cork, Illincis, U.S., “‘ Improve- 
ments in slide valves.”—Deposited and recorded 20th July, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

2101, Jzmes Dickson, Tollington-road, Holloway, Middlesex.—Dated 24th 
July, 1862. 

2100. dames Lextcn, St. Marylebone, London, and BrowxLow MatuEw, 
St. James's, London.—Dated 24th July, 1862. 

2111. James Repeats, Sneiton, Nottingham, and Herbert Repeats, 
Stoney-street, Nottingham,—Dated 25th July, 1862. 

2130. WituraM Spence, Chancery-lane, London.—A communication.— 
Dated 23th July, 1862. 

2169. Joun Wyman Woobrorp, Sutherland-street, Walworth, Surrey.— 
Dated 30:h July, 1862. 

2181. George ARTHUR BipvELL, Ipswich, Suffolk.—Dated Ist August, 1862. 

2126. Ronert Low and Wituiam Durr, Dundee, Forfar, N.B.- Dated 26th 
July, 1862. 

2141. "Sonus Burvett, Ashford, Kent.— Dated 28th July, 1862. 

2180. Gronce HASskLTINE, Fleet-street, London.—A communication. — 
Dated Ist August, 1862. 
2311. SAMUEL ALEXANDER Bett, Epping Villas, Stratford, and Tuomas 
Hieeins, Carriaco-terrace, Bow, Middlesex.—Dated 16th August, 1862. 
2338. THOMAS CLEMENTS, PETER LLEWKLLIN, JOHN LLEWELLIN, aud JouN 
WANKLYN JAMES, Bristol.—Dated 21st August, 1862. 

2148. EpwarD THomas Huoues, Chancery-lane, London.—A communica- 
tion.—Dated 29th July, 1362. : 

2297, CHARLES ERNESTO SPAGNOLETTI, Paddington, Middlesex.— Dated 14th 
August, 1:62. 





Patents on which the Stamp Duty of £100 has been Paid. 
1731, WiuuiaM Hartiry, Bury, Laucashire.—Dated 31st July, 1858. 
1784. CoLIn MaTHER, Manchester.—Wated 5th August, 1858. 
1811. WiLLovensy SMITH, Montrose Villas, Pownall-road, Dalston, Middle- 
sex.—Dated 9th August, 1858. 





Notices to Proceed. 

764. James Vero, Atherstone, Warwickshire, “‘ Improvements in brushes or 
brooms.” 

765. James C. curan Stevenson, South Shields, Durham, “ Improvements 
in the preparation of byposulphite of lime.”—Petitions recorded 18th 
March, 1865. 

774. lsiwon ~=Puiwippstuat, Berlin, Prussia, ‘ Improvements in the manu- 
facture of yarn so as to render same applicable as a substitute for woollen 
yarn for manufacturing int» shawls and other textile fabrics.” 

777. Ropert THOMPSUN CRAWSHAY and Isaac Akkiston Lewis, Glamorgan, 
* Improvements in the fact puddled iron bars and every 
description of malleable iron.”—Petitions recorded .0th March, 1865. 

791. James Smitu, Berkeley House, Seaforth, near Liverpool, and SYDNEY 
ARTuUR CuEasE, Egremont, Cheshire, ‘‘An improved arrangement of | 
valves and other appliances for anew description of hydraulic engine for | 
raising water and other fluids above their common level, the fluids so 
raised to be used as a motive power.” 

792. WiLLIaM Berry, Willow-place, Stamford Hill, London, *‘ Au apparatus 
for cutting bread or bread and butter.”—etitions recorded 21st March, 
186 








800. ALFRED PigrRe Troxcuon, Rue Sainte Appoline, Paris, ‘‘ Improve- 
ments in the construction of tire-arms, and in cartridges for the same,” 
805. Jamxs Warient, St. Paul’s-crescent, London, ** improvements in the 
process of preparing kaolin or china clay and other clays for potter's use, 
and for expelling waterfrom other earthy deposits.”—A communication 

from Joseph Muir, New York, U.S. 

809. WILLIAM MoxkantT Baker, Furnival’s-inn, London, “ Improvements 
in Argand gas burners.” —Petitions recorded 22nd March, 1865. 

820. Henry Oakes, Old Hall, Wakefi-id, Yorkshire, “improvements in 
worsted carding, and preparing machinery.” 

826. Tuomas Roperts and Louis Luc, Liverpool, “An improved system 
of continuous self-acting and self-registering machinery for weighing 
yrain, flour, and other ponderable matters.’"— Petitions recorded 23rd 
March, 1865. 

833. Kopert Lusiinskt, City-road, London, “ Improvements in umbrella 
and parasol tip fasteners.” 

835. Jossru Green, Leeds, Yorkshire, ‘‘ Improveme in 
apparatus for cutting and chasing the threads of screws or worms.” 

841. Giacomo Friice Marcuisio, Baker-street, London, ‘* Improvements 
in apparatus for obtaining light.”—Petitions recorded 24th Murch, 1865. 

848. Eart&e Harry Situ, Sherwood, Hudson, New Jersey, U.s., “Im- 
provements in sewing machines, which improvements also involve or 
comprise a new mode of manipulating the threads of the needle and 
shuttle in forming the lock-stitch.” | 

$50. Joun Dopp, Oidham, Lancashire, “ Improvements in mutes for spin- | 
ning and doubling.” : 

851. Witttam Ricnarpson, Oldham, Lancashire, “ Improvements in cotton 
uins.”"—Petitions recorded 25th March, 1865. 

859. James BucxinenaM, Westmoreland House, Walworth Common, 
Surrey, ‘* Improvements in oil feeders or cans.”—A communication from | 
Charles Churchill, New York, U.S. 

863. Joun Buucksuaw, Oakley Miils, Staffordshire, and WitL1aM Scorr 
UnpEruILt, Newport, Salop, ** lmprovements in traction engines.” 

864. Freapinano Lx Roy, Saint Saulve, France,** Certain improvements in 


hi 





y or 








provements in traction engines."—A communica‘ion from Al 
Keene Richards, Kentucky, U.S.—/Petition recorded Lith July, 1865. 

1810. AUGUSTK DgeNnarowze, Golden-square, London, “ Improvements in 
apparatus and equipments used by personsemployed under water, part 
of the improvemen's being also applicable for the use of persons em- 
ployed where noxious gases or vapours prevail.” 

1512. James Epwakps Wixson, Grasmere, Torquay, Devonshire, ‘ Im- 
provements in the p way of railways."”—/etitions recorded 12th 
July, 1865. 





1845, ALEXANDER MACKIg and James Procrer Jones, Warrington, Lanca- 
shire, “‘ Improvements in apparatus for ‘setting up’ or composing type 
for printing,”—Petitions recorded 13th July, 1865. 





now ry Pp for preventing the radiation or transmission 
of heat or cold.”— Petitions recorded 27th March, 1865. 

208. Josepu W1ILLIaMs, Birmingham, “ An improvement or improvements 
in ornamenting articles made of glass.” | 

870. James Mituark and Joun Lain@, Glasgow, Lanarkshire, N.B., *‘ Im- 
provements relating to apparatus for printiog ornamental fabrics.” 

876. FRaNcois ADOLPHE MocqUARD, Rue de la Fidelité, Paris, “* Certain 
improvements in gas burners.” 

$78. Francis WILLIAM WeExB, Crewe, Cheshire, 
manufacture of steel tires for railway wheels.” 

882. Joszpu Waicnt, Tipton Green, Dudley, “ Improvements in forging 
machines.”—Petitions recorded 28th March, 1865. 


“Improvements in the 





eo 
fibrous substances.” 

888. FReDgRICK ALLEN LeicH, Manchester, “Improvements in the con- 
struction of bridges and arches.’’ 

839, RicuakD Ho.royp and JoserpH Ho.royp, Bolton, Manchester, 
“ Certain improvements in machinery or apparatus for drying warps of 
cotton and other fibrous substances.” 

891. Jonn Piayer, Norton, Stockton-upon-Tees, Durham, ‘Improvements 
in furnaces or apparatus for heating the blast for furnaces used in smelt- 
ing iron and for other furnaces.”—Petztions recorded 29th March, 1865. 

899. WiLttiaM Brookes, Chancery-lane, London, “A new or improved 
mode of rapidly reducing, cementing, and melting iron and other ores, 
also iron slag or cinders, dross, and scales or crust, to produce directly 
therefrom steel or malleable or cast iron.”—A communication from Jean 
Baptiste Helson, Hautmont, France. 

900. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the manufacture of sulphate of alumina,” 

901. ARCHIBsLD TuRNER, Leicestershire, ‘ Improvements in machinery for 
winding yarns or threads on tu quills, spools, and bobbins,” —Petitions re- 
corded 30th March, 1865. 

906. JouN SWaRBRICK, Davin Swarsrick, BexsaMin SwaRBricx, and 

j 2, oy i 








Omerop SWAKBRICK, Baxenden, L h Impr in steam 
boilers.” 

907. Lane Bringg, Accrington, L hire, “‘ Improv nts in looms for 
weaving.” 


915. Joun Henry SMitu, Bexley Heath, Kent, ‘‘ Improved apparatus for 
mounting photographs.” — Petitions recorded 31st March, 1865. 

922. Henry Lewis, Cheapside, London, “‘ Improvements in wringing ma- 
chines, parts of which are applicable to the construction of rollers.”— 
communication from Stephen Wing and Henry Holly, Norwich, U.S. 

928. ALFRED WILLIAM PEaRck, Dundee, Forfar, N.B., “ Improvements ia 
looms for weaving.”—Petitions recorded 1st April, 1865. 

948. ALFRED ILLINGWORTH and Henry ILLINGworTH, Bradford, Yorkshire, 
“Improvements in preparing wool and other fibrous substances, and in 
the apparatus employed therein.” 

949. WiLLiaM Brookks, Chancery-lane, London, *‘ Improvements in means 
-or apparatus for obtaining motive power by the aid of steam, gas, or 
other fluids.”—A communication from Joseph Perrigault, Marie Joseph 
Denis Farcot, Jean Joseph Leon Farcot, Michael Basile, Abel Farcot, 
Joseph Etienne Eloi Chateau, and Emmanuel Denuis Farcot, Paris. 

950. CHARLES MartTIN, Friar-street, Reading, Berkshire, ‘‘ Improvements in 
means or apparatus for effecting the cleansing and polishing of forks.” 
952. Wi1LLIAM CLaRK, Chancery-lane, London, “‘ An improved machine for 
rounding and polishing shot, shell, and other balls or spheres.”—A com- 
munication from William Davis Winsor, Philadelphia, Pennsylvania, 

U.S.—Petitions recorded 4th April, 1865. 

980. Grorck Daviks, Serle-street, Lincoln’s-inn, London, “Improvements 
in the means of and apparatus for increasing the illuminating power of 
hydro-carbon oils and gases."—A communication from Thomas Say 
Speakman, Camden, New Jersey, U.S.—Petition recorded 6th April, 1865. 

1008. Grorck Davies, Serle-street, Lincoln's-inn, London, “ An imvroved 
composition for preventing the fouling of ships and other vessels,"—A 
communication from William Bolivar Davis, Brooklyn, Kings, New 
York, U.S.— Petition recorded 8th April, 185. 

1048. Gores JACKsoN, Westhorpe, Little Marlow, Buckinghamshire, ‘‘ Im- 
provements in rests or supports for cues or other similar instruments 
_— for billiards or other similar games.”—Petition recorded 12th April, 
1865. 

1076. Joszpu DouGan, Coed Talon, near Mold, North Wales, ‘‘ Improvements 
in apparatus tor dis illing hydrocarbons from coal, sclists, and other 
minerals,”—Petition recorded 20th April, 1865. 

1 109. FRaxcts Wise, Chandos Chambers, Adelphi, Westminster, London, 
** Improvements in gas regulators and valves for same.”-—A communica- 
tion from Charles Massey Cresson, Philadelphia, Pennsylvania, U,S.— 
Petition recorded 20th Apri’, 1865. 

1134, JaMes HuwakD and Epwakp TgeNny BovsrFie.p, Bedford, “ Improve- 
ments in motive power machinery for cultivating iand, part of which im- 
provements is applicable to driving machinery gencrally.”—Petition 
recorded 22nd April, 1865. 

1159, Joun CoLuins WickuaM, Elizabeth Cottage, Armagh-road, North 
Bow, Middlesex, and AvGuste EpwarD Deisx, Bow Bridge, Middlesex, 
* Improvements in the manufacture uf waterproof fabrics, and in appara- 
tus to be employed therein.” — Petition recorded 25th April, 18: 5. 

1296. Epwarp Mygrs, Milibank-row, Westminster, London, ‘* Improve- 
ments in wet gas meters,”— Petition recorded 10th May, 1865. 

1395. WiLLIAM SMITH aud Ggsor@k Browne Smiru, Kennington, Surrey, 
* Improvements in wet gas weters."— Petition recorded 20th May, 1865. 
1543. ALice IsaBEL Lucan Gorpay, Prince’s Gate, Hyde Park, London, 
“ An improved system of telegraphic communication on railways, parts 
of which invention are also applicable to other telegraphic purposes.” — 

Petition recorded 5th June, 1865. 

1672. Samugt Goprrey, Middlesborough-on-Tees, Yorkshire, ‘* Improve- 
ments applicable to furnace bars and fire-grates.” 

1679. James Gaug, jun., Devonshire-terrace, Plymouth, ‘‘ Improvements 
in preparing and treating gunpowder.”—Petitions recorded 2:nd June, 
1865, 


1°90. MatHew ANDREW Murr and James McILwaaM, Glasgow, Lanark- 
shire, N.B., ‘‘ Improved sanitary apparatus or arrangements for prevent- 
ing noxious exhalations, such as arise when coating or treating iron or 
other articles,” — Petition recorded 24th June, 1865. 

1724. Paut Jacovenco, Pantun--quare, Coveutry-street, London, “ Im- 
provements in apparatus for the decantation and raising of petroleum 
and other oils.” - Petition recorded 28th June, 1865, 

2730. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
ments in printing threads employed in weaving.” —A communication from 
Stanislas Vigoureux, St. Denis, France.—Petition recorded 29th June, 

—— 


We 
1843. Joun LaunpDERS and JosEPH Piper, Kidderminster, ‘* Improvements 
in apparatus employed ia the facture of tin and terne plates,” 
1885. Gronae Nimmo, Jersey, New Jer-ey, U.S., “An improvement in the 
mode of uniting different metals, such as iron and copper, or alloys, to 
form compound and metallic castings.”"—Petition recorded 10th July, 
1865. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commi-sioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week endi 
och uly 1805. ~- 


2222, 8d.; 2293, 4d.; 2 24, 4d.; 2295, 1s.; 2296, Is 8d.; 2227, 
4d.; 2228, 44.; +229, 4d.; 2230, 4d. ; 2231, 41.5 2232, Is. 4d. ; 2233, 4d. ;5 
2234, 81. ; 2235, Nd. ; 2236, Gd.; 2237, 2s. Vd. ; 2248, 4d. ; 2239, BU. ; 2240, 
2241, 4d. ; 2242. 4d ; 2243, 44.5 2244, 4d.; 2245, 4d. 5 224, 104. 5 2247, $1.5 
2248, Sd. ; 2219, 41, 5 225u, 4d. ; 2251, 4d, ; 2252, 8d, ; 2253. 23. 4d. ; 2254, Sd. 5 
2255, 4d. ; 2256, 41. ; 2257. 4d. ; 2258, 10d.; 2259, 4d. ; 2260, Sd. ; 2261, 41.; 
2262, 6d. ; 2263, Gd. ; 2264, Bd. ; 2255, 4d. ; 2265, 4d. ; 2207, 4d.; 2263, 4d. 5 
2269, 4d. : 2270, 4d. ; 2271, 4d. ; 2272, 4d.; 2273, 4d. ; 2274, 4d. ; 2275, 10d. ; 
2276, 4d. ; 2277, 104. ; 2278, 4d. 























*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE EN@INKER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Gc. 


82. J. F. Srexcer, Newcastle-on-Tyne, ‘* Regulating and working the valves 
of steam and other engines.” —Lated 11th January, 1865. 

The immediate object vi this invention is to economise steam, air, or gas 
as a motive power, by introducing into more general use distinct and 
separate admission valves, and improved escapement gear, and with such 
valves and gear materially increasing the speed of the piston. The 
invention consists, First, of an arrangemeut in which two spring plates or 
clips are connected at one end to a pin of a lever or wrist plate secured to & 
weigh-shaft, such weigh-shaft having a reciprocating motion produced by 
an eccentric; the other end of the spring plates or clips have inside pro- 
jections which clips hold or gear into, other projections on a movable 
block attached to the spindle or lever of the admissiun valve, aud as usual 
in this class of escapement gear the closing of the admission valves takes 


| place by the action of a trigger or toe, which by its aitachment to some 


fixed point, and by the motion of the eccentric and clips in opening whe 
admission valves, releases or throws out of gear at the same moment both 
of the spring plates or clips, and the admission port is denly closed as 
usual by a spring or springs. The advantages secured by this arrangement 
are, First, simplicity of construction ; Secondly, reduction of risk, as in the 
event of one clip giving way the other one would act until a convenient 














THE ENGINEER. 
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unity for repair ; Thirdly, i d sensiti in releasing, as two 
bm ben be nay Ah, in as when one is used, and will, therefore, 
be more quickly tripped or disengaged by the trigger or toe. Also these 
double spring plates or clips can be used in any position without their 
action being impaired. 

94. A. Cooper, Gracechurch-street, London, ‘‘ Furnace flues for the consump~- 
tion of smoke.— Dated 11th January, 1865. 

This invention consists in erecting underneath the boiler, or in the flue 
of flued boilers, one or more bridge walls, but, by pref , the 
adopts three, the said bridge walls being placed at convenient distances 
apart, and constructed of bricks or stones, or other suitable material. On 
the top of the said bridge walls he places or builds a bridge of cast iron, 
fire-bricks, sandstones, or other suitable material, connected together by 
means of a bult or bar of iron, passinz through each and all of them, and 
secured on the outside of the boiler walls by a nut and washer, or other 
suitable appliance.—Not proceeded with. 

110. W. S. Loxeringr, Alderwaslev Ironworks, Derby, and J. Masu, Bow- 
den, Cheshire, “* Furnaces.” — Dated 13th January, 1865. 

This invention consists, First, in dispensing with the use of metal fire or 
grate bars, and using instead thereof slabs or forms of fire-clay, or other 
similar or suitable fire-resisting material, such slabs having perforations or 
apertures through them, and their external surfaces corrugated, or of 
such form that, when two or more of such slabs are placed together, there 
may be apertures between them, and through which perforations and aper- 
tures atmospheric air passes to the fuel under combustion? The forms and 
positions of the slabs, as also the forms and perforations and apertures, 
are regulated according to the nature and description of the fuel to be 
used, and the purposes for which the resulting heat is required. 

111. W. Brooxgs, Chancery-lane, London, “ Steam engines.”—A communica- 
tion.—Dated 13th January, 1865. . : 

These improvements relate to using steam which has acted on one side 
of the piston of a steam engine, to act thence equally on the piston of a 
second cylinder. In carrying out these improvements steam is admitted 
but once during each revolution of the crank, by which great economy is 
obtained over the ordinary system of working steam engines. One 
piston rod may be connected to two pistons, each in a different cylinder, 
and one eylinder has an area double that of the other. The invention 
cannot be described in detail without reference to the drawings, 

113. R. Lewis, Dublin, Ireland, “ Boilers."—Dated 13th January, 1865. 

This invention consists in substituting for the ordinary tubes in multi- 
tubular boilers a simple undulating flue, which may be placed either 
horizontally, laterally, or vertically, as may be found convenient; the 
heated gases generated in the furnace, passing by a circuitous route to the 
chimney, are retained much longer in contact wi'h the heating surface than 
is the case where the tubes in ordinary multitubular boilers are employed, 
and thus a large percentage of heat is absorbed by the water, and conse- 
quent saving of fuel is eftected.— Not proceeded with, 

119. G. Davigs, Serle-street, Lincola’s-inn, London, ‘* Preventing incrusta- 
tion or calcareous deposits in steam boilers.”— A communication. — Dated 
14th January, 18"5. 

This invention consists in preventing incrustation or calcareous deposits 
in steam boilers, substantially in the manner and by means of the apparatus 
hereinafter described. To the upper part of the boiler, above the water 
line, and near to one end, is screwed, or otherwi-e firmly fixed, a short rod, 
extending from the inner surface of the boiler downwards towards the 
water line. This rod carries a metal block, which is insulated from the rod 
(and, consequently, from the body of the boiler) by a lining of glass, por- 
celain, or other non-conductor of electricity. The metal block has two 
projections, about midway between the water level and the top of the 
boiler, one of which carries a rod extending towards the end of the boiler, 
near which the apparatus is fixed, and terminating in a ball or sphere, from 
which project several pointed wires, To the oppesite projection one end of 
a coiled wire is attached by means of a pin or screw, the other end of the 
said wire being connected, by means of a pin or screw, to the upper part of 
the boiler, at a point as far distant as practicable from that where the short 
rod above named is attached. 








Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fitlings, Sailing Vessels, Boats, Carriages, Carts 
Harness, gc. 


83. H. Courancusg, St. Heliers’, Jersey, ‘‘ Reefing and furiing sails."—Dated 
11th January, 1¢65. 

This invention consists in attaching to, or forming in a piece with, a 
* pearl” or “‘tu»,” which is free to travel up and down the mast, what the 
patentee terms claws or grips, which embrace or partially embrace the yard 
round which the sail is wound. These claws or grips are made of a metal 
frame united by rods loose in the frame, and covered with india-rubber, 
gutta-percha, or other substance to reduce friction as much as possible, so 
that, as the sail is wound round the yard, the loose rods revolve and 
materially facilitate the raising and lowering of the sail. Sometimes he 
makes the rollers of lignum vitz or other wood. The outer ends of the 
yard are inserted in sockets formed in metal arms, and in which the yard is 
free to revolve. The extremities of these arms are provided with rings 
through which the stunsail boom, or steadying sail boom, is inserted. 
Blocks are linked to branches projecting from these metal arms, through 
which chain or rope hau'yards are rove, one end of which is attached to 
the yard arm and wound tbereon, and the other carried through sheaves or 
blocks at the tressle-trees, then through a tackle, and so to the deck. The 
top-ail haulyards are attached to the pearl and passed up through the mast- 
head, and so to the deck. Additional lifts are attached to the metal arms, 
passed through blocks at the masthead, and so to the deck. The patentee 
fits a chafing spar to the rear of the yard. He can hoist the yard either by 
the haulyards or lifts to any desired height; or he can place the yard in 
any position, whether it be at right angles with or vertical to the mast, 
The yard passes through the claws which support it as it, with the sail, 
revolves iu the sockets at the yardarm. By this invention the patentee can 
a at | ae top or bottom of the topmast without altering the position of 
the yard, 

95. R. Cuipigy, Holborn-hill, London, “ Railway carriages."—Dated 11th 
January, 1865. 

The chiet object of this invention is so to construct railway carriages 
that, when a number are brought together, they will form a saloon the 
whole length of the train of passenger carriages, and thus afford exsy com- 
munication through the whole leugth of the train, The patentee also 
proposes to improve the ventilation and to facilitate the warming of such 
carriages, 

97. J. GoopuaD, Bdmund-street, Old St. Pancrvas-road, London, ** Apparatus 
Sor communicating between railway passengers and guards.”— Dated 12th 
January, 1865. 

In carrying out this invention each vehicle carries its own length of wire 
or other rupe and connections, running over pulleys through the compart- 
ments of each vehicle toa lever in the guard’s compartment, on one end 
of which is a quadrant working on a pin or spring bolt that strikes the 
gong in the guard's van. In each compartment there is a handle running 
on the rope, to which is attached a steer split cotter passing through the 
roof of the vehicle to a spring catch, under which is laid a small red flag; 
on a passenger pulling a handle in the compartment, he will at once strike 
the gong, aud draw the split cotter, when the flag will immediately spring 
up. To allow for expansion and contraction, the lever in the guard’s com- 
partment can be adjusted to any length with balance-weights.—Not pro- 
ceeded with. 

101. F. Barnes, D. Hancock, and E. Corr, Wycombe, Bucks, * Application 
of electro-magnetism asa brake power Jor railway and other carriages and 
machines "— Dated 12th January, 1865. 

When the patentees apply this mvention to the wheels of a railway 
carriage, they fit the magnets, by preference, on the under side of the said 
carriage and in a suitable frame ; this frame is mounted on grooved wheels 
free to travel within certain limits between rails or guides, and the magnets 
in the frame are in commuvication by wires with a battery, or with 
batteries, in the guard’s van or on the engine. At all times, except when 
the brake power is applied, the mag are withdrawn from the 
wheels of the carriage, and are s» maintained by a spring or springs united 
at one end to the frame carrying the magnets and at the other to a bar 
fixed, by preference, at or near the central part of the under side of the 
carriage, but on the current being applied the magnets are thereby caused 
to advance against the wheels, and in so doing the grooved wheels, and 
with them the frames and maznets, travel along the guides or rails, and as 
the magnets approach the wheels the rotation thereof is stopped. Where 
the wheels are not wholly formed of metal the patentees apply plates of 
metal to them. Upon the wires being disconnected the magnets recede 
from the wheels between the rails or guides, as before described, and so return 
to their normal position, the spring or springs before referred to being the 
power used to draw them back. They prefer to apply the magnets 
alternate'y to the wheels, but they may be applied to all the wheels, and 
this can be done to every carriage, as all the frames carrying their magnets 
are connected together by wires, 8» that, upon the circuit being completed 
by the guard, driver, or other attendant, brake power may be iustanta- 
neously applied to ail the wheels throughout a train, anc the power at the 
same time regulated ding to the i ity of the current employed. 


105. aa Fama ae Sor examining, cleaning, and 
ving joms and sides of ships while o. "= 

January, 18 5. — — a 
Instead of making the whole of aship’s bottom and sides accessible at 
the same time, as done in the dry docks, the inventor makes only a part 
(but any part) of a floating vessel's bottom and sides under the water line 
accessible at the time by isolating the part from the water line on the one 
to the water line on the other side across the keel. This is intended 











to be done by one or more a tus (if more than one they are to be con- 
nected or not connected with each other) and to be made of two or more 
parallel flexible or elastic bars or substances connected at their outer parts 
with a material which bends and may be thin, but it must be sufficiently 
strong to resist the pressure of the water.— Not proceeded with, 


107. J. B. Hitt, Springbank, Stirling, N.B., ‘* Communicating between 
persons travelling ia railway carriages and the guards or conductors, 
&c."—Dated 12th January, 1865. 

This invention consists in the use of a board or boards, plate or plates, 
or flat piece or pieces of wood, iron, or other suitable material, and of 
any dimensions which may be suitable for being carried on the outside vf 
the roof of every passenger railway carriage, or compartment thereof, and 
so constructed as to be capable of being made to spring up or to turn 
either upon horizontal hinges, or about an axis in any convenient position, 
by means of a cord, handle, or other suitable apparatus, placed or suspended 
inside the carriage in such a way that any person inside the carriage who 
wishes to communicate with such official may cause the board or plate to 
spring up or turn flatways toward the guard or other official, so as to be 
seen by him by day, or to conceal a light from him by night. The ordi- 
nary position of each such board or piate will be either lying flat on the 
outside roof, or standiug edgeways towards the guard or other official. The 
way in which the patentee prefers to effect this result is as follows :—The 
board or plate is to be connected with the roof at the one end by strong 
elevator spring hinges, or by hinges and separate spring, so placed as, when 
uofastened at the other end, would elevate or raise the board or plate to 
an upright position. The other and opposite end isto be constructed to 
admit of its being fastened, by means of a loop or other suitable fastening 
passing through, to the inside roof of the carriage, and a bolt or other 
apparatus, to be operated on from the interior of the carriage. When such 
loop and bolt, or other apparatus, are fastened and not operated on, the 
board or plate will be flat on the roof of the carriage ; but on the bolt or 
other fastening being withdrawn by operatiug on the apparatus from the 
interior of the carriage, the board or plate will rise or spring upwards 
into an upright or perpendicular position, be locked erect, and remain in 
that position till again shut down, The signal being thus visible to the 
guard, conductor, or other official accompanying the train, he may respond 
or act either by passing along to the carriage or compartment to which 
it is attached, and so communicate with the party or parties within, or 
by bringing the train to a stand, and then proceeding to the carriage in- 

icated. 





116. T. G. Pa@axo, Colville-road, Bayswater, Middlesex, ‘* Construction 
and paving of roads and other such surfaces."—Dated 13th January, 
1865. 

This invention consists in combining blocks of granite,and other suit- 
able stone, by a certain alloy or compound of metals, into slabs with which 
a road is paved. The blocks of sione are placed in a rectangular box or 
frame, small interstices being left between the blocks. Into these inter- 
stices a melted alloy or compound of iron, zinc, and lead is run, by which 
the several blocks of stone are formed into a slab. The proportions of 
these metals may be varied to some extent, but it is preferred to combine 
them in about the following proportions:—One part by weight of iron, 
two parts by weight of zinc, and four parts by weight of lead.—Not proceeded 
with, 

118. A. and E, Pau, Liverpool, ‘‘ Hydraulic steering apparatus and rudder 
brake.” — Dated 14th January, 1365. 

This invention refers to and is connected with a former patent granted 
to the present patentecs, dated 28th October, 1864, and consists in the 
application of hydraulic principles, to the working of ships’ rudders for 
steering purposes, and for steadying or locking the rudder. The objects of 
the invention are to lessen the friction and the wear and tear which is 
experienced in ordinary steering gear ; and, moreover, to enable the man, 
or men, at the wheel to keep the rudder in any required position without 
having to hold on to the steering wheel. The mode of construction may 
be varied to suit particular circumstances, or cases, the simplest and most 
generally applicable mode being the “ radial,” which is as follows:—To the 
tiller fitted to a ship’s rudder head there are to be fitted or forged, as the 
case may be, two round arms of any required size, branching off one from 
either side of such tiller, The arms are w be made a regular curve of any 
required radius, the centre of such curve being the centre of the rudder 
head, The foregoing curved arms may be made of wrought iron, cast iron, 
brass, or other suitable material, The length of such arms will be deter- 
mined by the maximum motion which the rudder to which they may be 
attached sha!l have. There is also to be a hollow curved cast iron or other 

tall hamber, corresponding in radius to the arms hereinbefore 
described ; such chamber, when furnished with proper stuffing b »xes at the 
ends, and with a suitable cock or valve, having also the aforesaid arms 
placed partially in it with their are the reverse way of the chamber, is 
securely fixed to a foundation or sole plate and bolted to the deck. The 
hollow chamber will be in two or more compartments communicating with 
each other by means of internal passages. The aforesaid cock or valve is 
to regulate the opening and closing such passages. To act as a means of 
transmitting motion to the rudder, a suitable pump either rotary or recipro- 
cating, direct-acting or multiplied, must be attached, having passages 
corresponding to the passages in the hollow chamber. Given the apparatus 
as her-imbefore described to be fitted to a ship’s rudder, and fixed to the 
deck, and the chamber and pump to be filled with water, oil, or any suitable 
hquid or fluid, with the cock or valve open, and it is required to put the 
rudder say “‘ to port,” it will be done by pumping the liquid or fluid out of 
one compartment of the hollow chamber into the other, and vice versa, to 
put the rudder starboard. To lock the rudder, or to keep it in position, 
nothing is required but to move the cock or valve so as to close the commu- 
nication between the compartments to the hollow chamber. This being 
done, and the escape of liquid or fluid from one compartment to another 
being prevented, the rudder will be kept in posivion by the resistance such 
liquid or fluid will offer to the tendency of either of the arms to compress 
it. And the fact of the liquid or fluid sustaining the pressure thrown upon 
the rudder, either by « sea striking the rud-er on one side or by the ship's 
motion in the water, will obviate the ity of the st holding on 
to the wheel. While the hoilow chamber is kept full of liquid or fluid, 
and the cock or valve is closed, the tendency of the :udder to move in any 
direction will meet with an equal resistance. 

121. R. Lea, Kings-road, Chelsea, “ Apparatus to be employed for i 
cating between the passengers and guard of a railway train.”—Dated l4th 
January, 1365. 

This apparatus consists of a powerful detonating cap, which is exploded 
by means of a hammer, and lights a candle in a red or other coloured 
lantern, at the same time a red or other coloured flag is released and thrown 
out by a spiral or other spring. The whole is contained in a metal or other 
case (fixed to the top of tne carriage) which protects it from the effects of 
the weather, and the lid of which only flies open at tne time that the signal 
is given. The apparatus consists, principally, of an anvil or nipple, upon 
which a large aud powerful detonating cap is placed, and a hammer 
controlled by a powerful spring. The hammer is held by a detent, which is 
released by pulling a wire or end inside the carriage. The anvil or nipple 
is perforated, and immediately behind it is a canule in a coloured lantern, 
the wick of the candle being so prepared by any suitable combustible com- 
pound that the explosion of the cap shall instantly light the same. Part of 
the hammer forms the cap or cover of a cylindrical case, Wiich contains a 
red or other flag, which is projected by a spiral spring the instant that the 
movement of the hammer withdraws the cap or cover frum the case above 
named.—Not proceeded with. 

137. J. Berreiey, Liverpool, “* Shipbuilding.” — Dated 16th January, 1865. 

Heretofore in constructing what are commonly called or known as 
composite ships, or ships built with an iron frame and planked with wood, 
iron beams have been used. Now according to one part of this invention 
the beams, instead of being of iron are to be of wood, and to be connected 
to the iron framing by means of metal gusset plates rivetted or bolted to 
such framing ; and according to another pari of the invention the lower 
parts of the vertical iron framing are to be connected with the timber floor- 
ing of such ships by means of metal gusset plates rivetted or bolted to the 
iron framing. 














Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
puring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, yc. 
73. &. 8. Brown, Runcorn, Cheshire, *‘ Manufacture of lint.’—Dated 10th 
January, 1865. 

This invention has for its object the production in a more rapid and 
economical manner than heretofore, of that description of raised pile 
fabric known by the name of }int, and chiefly wed for surgical and 
therapeutical purposes. The knives, cutters, or scrapers employed are 
placed at an angle to the fabric, and are under one arrangement stationary, 
and the fabric movable, so as to make the knives, cutters, or scrapers, come 
in contact with the cloth or other fabric used in the manufacture of jint at 
the same time. 

90. R. Tempest, Rochdale, ** Machinery for spinning and carding cotton, 
d-c."’—Dated 11th January, 1865. 

This invention relates, principally, to the machines commonly called 
devils, or breakers, for tearing up and opening rags, cop bottoms, and other 
similar fibrous materials, and consists in applying to such machines two or 
more feeding rollers in combination with a dish or trough. This part of 
the invention is applicable to carding engines. The invention also consists 
in applying to devils or breakers two perforated drums, and two delivering 


rollers, placed one above the other, for the purpose of separating the fibres 
and delivering them in two distinct pieces. The invention also consists in 
driving the various parts of such machines by means of V friction pulleys. 
Also in the application of an extra cutting knife to the circumference of 
por he ag a —_— detaches the unbroken vwided by from the 
cylinder, an ows rop into a space or spaces provided by opening 

damp The i tion further consists in driving the 
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tippler or tumbler for dropping the cardings into buckets by means of a 
ratchet wheel and catch, and in holding it iu position by a square block 
acted upon by a spring. 

117. W. Witxuns, Leicester, “ Manufacture of looped fabrics in warp ma- 
chinery.”—Dated 1ith January, 1865. 

For the purposes of this invention, in order to obtain peculiar effects in 
the loo fabrics produced in ordinary warp machinery, each fabric is 
composed of two or more textures, substances, or thicknesses of fabric, 
which are in parallel stripes of greater or less widths, according to the 
effects desired to be produced. The yarns or threads are usually wound on 
two beams, on one of which the thinner warp threads are wound, and on 
the other beam the thicker warp threads, but where more than two 
differences of texture in a fabric are desired then more beams may be 
employed. In making each fabric there will in all cases be stripes of fabric 
produced by two different thicknesses of threads or yarns in sets side by 
side, and conn together into one fabric. These stripes may be of the 
same width one with the other, or they may be of different widths, accord- 
ing to the design or device of the fabric desired to be produced. Generally the 
body of the fabrie will, for the most part, be of the thinner threads or yarns, 
while the width or widths of the thicker parts of the fabric will te com- 
peratively narrow, by which the thinner fabric will appear to have formed 
thereon one or more stripes of the thicker fabric, which will appear as a 
braid or braids, but which thicker widths of fabric will, in fact, be the same 
in texture or looping with the thinner parts of the fabric, differing only in 
the thickness of the threads or yarns used in producing the two parts of a 
fabric. Ordinarily the thicker threads or yarns are about double the 
thickness of the thinner threads or yarns, but this may be varied. It is 
not, however, essential that the stripes or widths of the thicker and 
thinner fabrics should be continuous from end to end of a fabric, as by 
causing the guide bar to shog a distance equal to the width of the narrow 
stripes of which a fabric may composed, the thicker fabric may be made to 
be superimposed on the thinner fabric in small devices of varied forms. By 
using different colours of threads or yarns for the thicker and for the 
thinner portions of a fabric respectively, the effects may be greatly 
diversified, and these effects may be still more heightened in some cases by 
using different coloured yarns or threads in the thicker or thinner portions 
of the fabric, or in both. The power to produce diversity of effects may, in 
some cases, be increased by using more than two thicknesses of yarns or 
threads in sets, but, generally, fabrics produced according to this invention 
will consist in the use of only two thicknesses of yarns or threads arranged 
in sets, which respectively produce stripes of thin fabric and stripes of 
thick fabri side by side ; the relations of the widths of the stripes of the 
thinner fabric to each other and to the stripes of the thicker fabric produced 
therewith depends on design and may be varied to any desired extent, 
The tie or order of looping of all the threads of a fabric is the same, but, if 
desired, extra threads may be introduced for special objects, as has before 
been = case in other warp fabrics. The tie or order of looping may be 
varied. 

130. J. B. Farrar, Halifax, York, and J. Hirst, Blstead, Surrey, “ Ma- 
chinery for preparing, spinning, doubling, and winding wool, mohair 
alpaca, silk, flax, cotton, dc.” — Dated 16th January, 1865. 

This inventiou consists, First, in the employment of waries, wharves, or 
pulleys, or grooved rollers, as rotating guides for grinding and conducting 
slivers, rovings, or yarns, instead of fixed guides or tweezles, which are 
now employed for such purpose. Secondly, in the application to guide- 
boards or lap-boards of spinning frames or brushes for broken ends to catch 
on, so as to prevent making “double” yarn, instead of the guard-plates 
now in use for that purpose, 

133. W. Rowsortom, Romiley, Chester, “ Mules for spinning and doubling.” 
— Dated 16th January, 1865. 

The objects of this invention are to wind the yarn firmly on the spindle 
of the nose of the cop and to dispense with the stud at the end of the radial 
arm, commonly called the ** nosing peg,” which, in mules of the ordinary 
construction, acts — the winding-on chain when the carriage is going up, 
and is within a few inches of the drawing rollers, Now, this invention con- 
sists in giving the requisite additional motion to the winding-on barrel by a 
self-acting apparatus independent of the radial arm, winding bar, or winding- 
on chain.— Not proceded with, 


——— 


Ciass 4—AGRICULTURE, 


Including Agricultural i. Windlasses, Implements, Flour 
Mills, ge. 


100. W. Russ. Romford, Besex, “ Apparatus for distributing liquid 
manure.” —Dated 12th January, 1865. 

The object of this invention is to facilitate the distribution of liquid 
manure over pasture and other lands, whether such liquid manure be 
derived from sewage works or produced by the admixture of guano or 
other fertilising substance with water, in the act of distrivuting the same, 
as it is continuously supplied to the apparatus, In order to adapt this 
apparatus to varying circumstances, a box is affixed to the frame for hold- 
ing pulverised guano or other dry manure, In this box is mounteda 
pulley, round which passes an endless band, fitted with cups for carrying 
up a regulated quantity of manure and discharging it into the hopper. A 
similar but smaller pulley is mounted in the hopper to receive the cup 
band ; this band is driven by straps from driving pulleys on the drun: 
axle. Two straps are used for this purpose, one being crossed, in order to 
permit of the cup band being driven in the proper direction for delivering 
manure into the hopper, wnatever may be the direction of rotation of the 
drum. Fast and Joose pulleys will necessarily be required for throwing 
these shafts alternately into and out of action. By the use of the manure 
box and cup band, not only may the quality of the l.quid manure used be 
modified as desired, but any available water may on occasion be used in heu 
thereof, the fertilising element being introduced from the dry manure box. 
115. W. Ager, New York, U.S., “ Apparatus for cleansing and decorticating 

grain.” —Dated 13th January, 1364. 

This invention relates to a peculhar ion ef 'y or appa- 
ratus for cleaning and decorticating rice and other grain, and consists in 
the employment of one or more stones revolving inside a pe: forated hori- 
zoutal cylindrical screen, which is caused to revolve in the same direction 
but at a lower rate of speed than the ston» or stones, aud is provided in- 
ternally with a series of ledges for carrying up a portion of the grain to be 
cleaned and decorticated, and allowing it to descend again. The grain is 
fed into this screen by a supply spout which opens into the central one or 
both ends thereof, and one or both these supply spouts may also contain an 
air or blast pipe, which directs a current of air through the grain as it falls 
from the ledges, and carries off the dust therefrom through the openings in 
the revolving screen. In order to regulate the weight or quantity of grain 
at any oue time in the screen, it is proposed to make one or more apertures 
in one or both ends of the screen, such apertures being partly closed by 
sliding doors, By regulating the height of these doors, or the distance 
between the top of the doors and the periphery of the screen, it is obvious 
that the quantity of grain in the screen will also be regulated as the grain 
passes off continuously through the openings left above the doors durin 
the revolutions of the screen, The revolving cylindrical screen is cnaleeall 
within an outer casing, into which the air and dust enter after passing 
through the perforations in the screen, the dust and dirt passing thence by 
& spout to any convenient receptacle, It will thus be seen that the process 
is continuous, the cylinder or screen having a constant passase of grain 
through it, but at the same time it always retains a certain regulated quan- 
tity of grain, according to the position of the regulating discharge ucors, 
This property of regulating the quantity or heigtt of the grain inside the 
screen enables the work to be varied, as the higher the level of the grain 
the larger will be the rubbing surface of the stove or stones in action 
thereon, and vice versa, thus admitting of the rubbing action being varied 
to suit the particular grain under treatment. 


hi ‘ht 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bric's, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 
77. H. Cuampervain, Wokefleld, “ Apparatus for the manufacture ef com- 
pressed bricks,”"— Dated 10th January, 1865. 

This invention relates to a peculiar construction and arrangement of ma- 
chinery or apparatus for the manufacture of compressed bricks from what 
is known as granulated clay, whereby two, three, or more distinct and 
separate pressures are appliid to the clay at each revolution of the main 
shaft. This machine consists of a table having one or more moulds or 
chambers therein, which are supplied with gr lated clay from a hopper, 
by means of a self-acting feeder, as is well known in this class of machinery. 
The bottom of each mould is formed by a piston or plunger, which has a 
rising aud —- motion imparted to it by means of a pair of snail cams 
on the overb main shaft, Between these cams is fitted on the same 
shaft an eccentric, the rod of which is connected by a long cross piu with 
an upper piston or plunger, which works inside a main beam and enters 
the mould, its object being to form the pannel or pe: furatiuns in the brick ; 
in the latter case it would be provided with the usual perforating pins. 
The main beam has fitted on to its under face a hollow piston or plunger, 
within which the pannel piston works, and a vertical slot is formed on each 
side of the opening in the main beam, within which slots the cross pin of 
the eccentric or connecting rod works freely in a vertical direction, The 
granulated clay, either ina dry or damp state, is fed into the mould, and 
the hollow piston or plunger of the main beam is then brought down upon 
it, The bottom piston or plunger is now caused to rise by the cams 
hereinbefore referred to, thereby expelling most of the air from the particles 
of clay. During this operation the inner or pannel piston of the maia 
beam is descending, the itself remaining stationary. 

129. F. C. Forezav, Paris, “ Construction of roofs or coverings for build- 
ings." —Dated 14th January, 1865. 
The main object of this invention is to dispense with nails in the roofs or 
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THE ENGINEER. 








coverings of buildings usually used for securing the slate or other material 
thereto, and it consists in replacing the said nails by, and in the employ- 
ment of. metal hooks or clasps for sustaining the said slates by holding 
them between them, and by fixing them to the frame, which may be of 
wood or metal, in such manner that, no matter what power the wind may 
exert, the slates cannot be raised or blown off the roofs of buildings. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


78. A. and M. Maver, Liverpool, “ Breech-loading fire-arms.”— Dated 10th 
January, 1865, 

This invention has for its objects the formation of breech-loading fire- 
arms in which,-with the same mechanism, the breech of the gun can be 
yaised for loading, and, at the same time, the needle be fixed in position 
for firing, and by a retrograde movement of the same mechanism, the 
breech, when loaded, be returned to its proper position. In carrying out 
these objects the patentees connect the breech of the barrel to the stock of 
the gun by a pin or hinge, on which it is tilted when required to be charged, 
but with this difference from the ordinary mode that, instead of depressing 
the barrel, as is usnally done, the breech is raised, so that the open end, 
instead of jointing at the loader, is towards the muzzle of the gun, so that 
the woodwork can extend the whole distance along the barrel, as in the 
case of any ordinary piece, On the barrel end of the tilting breech a screw 
collar is placed, turned by a thumb lever, and bevelled inwards to corre- 
spond with bevels on the end of the barrel, so that, when the gun is ready 
for firing, by simply turning the thumb lever from left to right, the whole 
is made perfectly air-tight and secure, and by turning the thumb screw in 
the opposite direction, namely, from right to left, the breech is released 
and rexdy to be raised for loading. For raising the breech, and, at the 
sane time, setting the needle, the patentees place at one side of the fire-arm 
a handle or Jever, its axis being below the barrel. on which axis a pinion is 
fixed, with a slot in its bush to tit over a tongue on its shaft or axis, so as 
to prevent its turning. Tbis pinion gears iato a rack which slides from 
rigiit to left, and from left to right, as the pinion is turned by the hand 
lever, When it is required to open the gun to receive a cartridge and set 
the needle, the pinion or gearing wheel is turned by the hand lever at the 
side of the gun, so as to force the rack in a backward direction ; this rack 
carries a lever or head, which head comes in contact with the side carrying 
the needle (acted upon from behind by a spring), and forces it back until it 
is caught and retained by a catch pressing upon it by a spring from under- 
neath, and which, as the slide is pushed back, forces the catch into a notch 
or cutin the same, and thus holds the needle perfectly secure and ready 
for firing until released by the trigger lever, which raises the catch. By 
the same motion of the rack and pinion an arm or shoulder fitted to the 
said pinion comes in contact with a pr jection on the breech, and forces it 
up on its binge, till the end is raised sufficiently for the cartridge to be 
inserted ; the rack and pinion motion is then reversed by turning the side 
lever or handle in the opposite direction, and an incline on the rack comes 
in coutact with and presses against an incline on the projection of the 
breech chamber, along which it runs, and forzes the barrel into its proper 
position for being fired, where it is fixed by the screw collar before 
described. The trigg:r is thus drawn, its lever releases the catch, and 
the needle is forced into the breech through a hole therein, and explodes 
the cartridge. 

106. G. H. Daw, Threvdncedle-street, London, ‘* Breech-loading fire-arms.”— 
Dated 12th January, 1865, 

For the purposes of this invention the breech plug or plate is arranged 
to turn on an axis, so that it is capable of being moved back to admit of a 
cartridge being introduced into the breech eud of the barrel. Through 
the breech plug or plate there is a sliding : od or striker, which being struck 
by the hammer is forced inwards so as to strike the cap or detonating 
priming at the back end of the cartridge. The hammer, as has before been 
the case, is formed in such manner that, in its descent it presses against 
the back of the breech plug or plate, and wedges or holds it securely 
again-t the breech end of the barrel, the last part of the motion of the 
hammer acting to drive the rod or striker against the ;riming. The 
cartridges used are such as have been extensively employed ; they are each 
by preference formed of paper or cardboard, having a flanged metal end, the 
diameter of the flange being somewhat larger than the interior diameter of 
the barrel, and the case of the cartridge is drawn back by an instrument 
similar to what has before been used, but it is now acted on by a curved 
prejection on the lower part of the hammer, The extracting instrument 
partly embraces the under part of the back end of the cartridge, so that 
when the breech plug or plate is moved back, the curved projection acts 
on the extracting instrament and moves the cartridge back also. The 
extracting inst)ument is fixed at the end of a rod or stem which slides 
freely in a passage below the barrel or other convenient position, 

124. W ANSELL, Burmingham, ** Breech-loading fire-arms.” — Dated 14th 
January, 1865. 

This invention consists of improvements in the locking and unlocking 
action of breech-loaders constructed upon the break-down and snap prin- 
ciple. A slot is eut vertically through the under part of the body to 
receive a stud or catch upon the underside of the breech end of the barrels. 
In this slot a bolt works through the break off; the bolt itself is slot:ed in 
the direction of its length to receive a bent lever secured by the side pin ; 
aspring attached to the underside of the back strap, and bearing upon the 
rear of the bolt, keeps the bolt up to its work. The fore end of the bolt is 
formed ito a beak to adapt it to engage in the catch upon the stud formed 
upon the underside of the breech end of the barrel, so that when the barrels 
are closed down upon the body, the bolt snaps into the catch. The bent 
lever nrotrudes through the fore end in front of the trigger guard, but only 
asufficient length for the fore finger to operate in drawing it «lightly back, 
by which operation the beak of the bolt is withdrawn from the catch, and 
the parts are released for charging, the action of closing then down again 
fully securing them for discharge.—Not proceeded with. 

136. J, B. Corer, Wilton Lodge, North Gate, Regent's Park, “ Improvements 
in the construction of shells, and in the exploswe powdcr lo be used there- 
with.” ~ Dated 16th January, 1865. 

This invention relates to certain improvements in the construction of 
shells, and in the explosive powder for charging the same, such’powder being 
applicable generally as a substitute for gunpowder fur mining ond blasting, 
or for the discharge of projectiles from ordnance and swallarms. The 
inventor proposes to form the shell of a sphero-conoidal shape, having the 
pointed end or hevd made solid to form a shot sufficiently heavy for pene- 
trating ships or batteries; at the rear of the head is formed a hollow 
chamber for the reception of the bursting charge ; the rear end of the shell 
is of a rounded or spherical form, and between this and the bursting charge 
is a division in which a plug is inserted for holding the fuse, so as to pre- 
vent it from being d:iven into the charge by the explosion, By this form of 
shot the weight of the hcad ensures perfect accuracy in the flight of the 
projectile, besides afforcing a certainty of pevetration through armour 
plate. ‘The walls of the hollow chamber being only of such thickness as to 
offer strength to the whole, and yet permit of their destruction by the ex- 
plosion of the bursting charge, it forms a combined shot and shell, and may 
be mare of any size to be used with ordnance of rifled or smooth bores. The 
ex! losive powder ig composed of chlorate of potash and Realgar. About 
«qual parts will form a powder of a very great strength, and a much less 
‘ — will be required than of ordinary gunpowder.—Not proceeded 
with, 
lis. G. T. Bousrinip Brixton, Surrey, “ Breech-loading fre-arms."—A com- 

munication.—Dated 16th Janaary, 1865, 
This invention carnot be described without reference to the drawings. 





Ciass 7,—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musicel Instru- 
ments, Lamps, Manujactured Articles of Dress, §c. 


87, W. E. Grogan, Wellinglon-street, Strand, London, ** Elastic mattre-s or 
bedste: d.’—A communication, — Dated 11th January, 1865, 

bis invention cannot be described without reterence to the drawin +s.— 
Not proceeded with. 

99. E. T. Hugues, Chancery-lane, London, “‘ Elastic mattresses and bedding.” 
—A communication,— Dated 12th January, 1865. 

The top of the elastic mattress is formed ot a metallic network, similar to 
that used for garden seats, which network is composed of interlaced wire, 
and which, after being made to the required size, is held to the framework 
of the mattress at the head and at the foot by means of a corresponding 
red which passes through or is attached to the ends of the network. To 
each of these rods are hooked a number of short rods, cords, or bands, each 
having at one end a hook, and at the other end a ring, and through these 
rings, and also through other rings screwed to the end cross bars of the 
frame work, a cord is passed, which is afterwards tightened and made fast. 
The longitudinal sides of the metallic network are made fast by rings or 
hooks to corre-ponding wire ropes d to the fi k, and when 
the metallic network is detached from the fran.ework, it may be rolled up 
from the foot to the head, or vice versa. The bed provided with the 
mattress may also be folded in two, the strength of the metallic network 
and springs and other parts being varied as required, according to the 
amount of elasticity desired, 

102. R. A. Brooman, Fleet-street, London, “ Apparatus for teaching and 
transposing music.”"—A communiation.— Dated 12th January, 1865, 

This apparatus is wade either circular or rectilinear, and is formed with 
two scaJes, one of which is fixed and is the typical scale, while the other is 
caused to move oppemse the fixed scale, in order that the solution of any 
desired sonia eer, obtained. The i ion cannot be described without 
r 0 














Cass 8.—CHEMICAL. 


Including Special Ch l and Phar tical Preparations, Fuel 
and Lighting Materials. Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery. Cements, Paint, Paper, Manures, &c. 

72. E. Pettit, Birmingham, * Gwing permanence to photographs.”—Dcted 

10th January 1865. 

In carrying out the First part of this invention the inventor coats or 
covers the collodion sidé of the photographs, or the side of the glass on 
which the picture is situated, with plaster of Paris, cement, wax, or other 
opaque or semi-opaque substance, either white or tinted with colour ; and 
he afterwards covers the said plaster of Paris, cement, wax, or other sub- 
stance, with a coating of metal, which coating may either be applied by the 
electrotype process, or be applied in the form of thin sheets or foil, attached 
by any adhe-ive matter. Secondly, the invention consists in ornamenting 
transparent glass positive photographs by coating or covering, either wholly 
or in part, that side of the glass on which the picture is situated with 
coloured materials, such as velvet, silk, or other fabric, gold and silver leaf, 
and coloured bronzes, and afterwards coating the photograph, when perma- 
nency is required.—Not proceeded with. 

79. T. B. Betarave, Bracebridge, Lincoln, ‘‘ Preserving meat.”—Dated 10th 

January, 1865. 

This invention consists in submitting meat to be preserved to the action 
of su!phurous acid gas in a closed chamber until it shall have become satu- 
rated, that is to say, until it is incapable of absorbing any more.—Not pro- 
creded with. 

80. W. CLARK, Chancery lane, London, “ Preparing or treating wood and 

other vegetable fibrous materials for the manufacture of pulp for paper.""— 
A communication. — Dated 10'h January, 1865. 

This invention relates to the application of aqua regia for the purpose of 
destr: ying, dissolving, and effecting the disintegration of all the gummy 
portions of li matters without injuring the cellular tissue. The 
colouring matters are also, at the same time, transformed into pieric acid 
and chlorated composites, which are easily eliminated by washing, steeping, 
and the use of chlorine. The patentee thus obtains long diaphanous 
fil t i 1 lasticity, and s rength, which will bea 
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which are fixed in separate slips or bars of wood, or other similar material, 
connected and held together by canvas or otherwise, to form j»ints as 
hinges between them, by which, when this part of a brush is removed from 
the back or body, it may be folded at any of these hinge joints to admit of 
the rows of bristles heing separated or opened and freely cleansed from 
their roots to their points by a brush or other cleanser. without the 
necessity of soaking or other immersion of them in hot or other water or 
fluid. One or more rows of bristles at each side of the brush may be 
permanently attached to the back, and be used as cleansers for the other 
movable portion of them. The holding of the movable portion to the 
back or base may be by a wire or wires passed through it, and through 
projections from the back or body, or by other suitable means. 

67. J. CALKIN, Oakley-square, London, ‘* T sps.”—Dated 9th January, 1865. 

This invention has reference to an improvement in the orlinary descrip- 
tion of taps applicable to gas, steam, or other fluids, with the view to 
obviate the oe of the said taps being inadvertently turned on, or im- 
perfectly turned off, whereby greater security against waste or leakage re- 
sulting therefrom is obtained, and consists in employing, in connec*ion 
with tne stem of the plug (by which the tap is turned), a catch or spring- 
top movement, so arranged as to admit of its taking into a corresponding 
notch formed externally in the barrel of the tap, by which means the plug. 
when thoroughly turned off, is securely heid or retained in a fixed position 
until released through the medium of the thumb and finger while turning 
on the tap.—Not proceeded with. 

68. W. Davies, Liverpool, ‘‘ Machinery for the manufacture of cavendish, 
negro-head, and other tobacco.” —Dated 9th January, 1855. 

A machine constructed according to this invention may consist of, say, 
one, two, or more horizontal rollers, cylinders, or drums, mounted parallel 
to each other (when more than one is used), and revolving in suitable 
bearings, or in a stationary frame. Immediately above each of these lower 
rollers the patentee mounts one, two, or any required number of rollers of 
the desired width, which work in vertical sliding bearings within the 
stationary frame, each of which bearings have connected thereto a vertical 
link rod, the lower end of which is jointed to a horizontal weighted lever, 
having their fulerums on the inner end, and which levers he fits on their 
outer ends with sliding weights to regulate the pressure. The lower 
rollers he drives by tooth, friction, or other suitable gear, in the same 
direction, and the upper rollers he also drives in the same way, but in the 

ite direction to the lower rollers. In connection with these pressing 
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comparison with those obtained from rags, The aqua regia is p o! 

from 5 to 45 per cent. of nitric acid, and from 60 to 95 per cent. of hydro- 

chloric acid, 

81. D. Garrarent, Stepney Causeway, and F. PontirEex, Shoe-lane, London, 
** Artificial fuel.” —Dated 10th January, 1865. 

This invention consists in so making the pieces of artificial fuel that they 
will not pack or lie close together, but will at all times preserve numerous 
and regulor interstices between the pieces or blocks in whatever manner 
they may be thrown together. For this purpose the inventors tind that a 
spherical form is the best adapted ; but other forms may be used, as, for 
instance, the oblate spheroid, or egg shape, or it may be generally of such 
forms, but may be many sided. They make these pieces of artificial fuel of 
a size adapted for the fire or furnace in which they are to be consumed ; 
spheres of one and a half inches diameter may convenient for the 
common hou-e fire, while two and a half or three inches would be suitable 
for furnaces. — Not proceeded with. 

93. A. G. Lock, Afilibrook. Hants, “ Extracting and purifying fats and other 
protucts from bones, d&:c."—Dated 11th January, 1865. 

For the purposes of this invention the bones or other substances are 
placed in a vessel of iron, or other material, of cylindrical or other suit- 
able shape, having a steam-tight movable cover, and fixed or hung on pivota 
for the convenience of filling and emptying, aud the steam is admitted 
direct on the contents. ‘To this vessel a water jacket may be attached, 
connected with a cold water cistern, for producing a vacuum. 

112. A. J. Sax, Paris, “ Impregnating air for hygienic ov therapeutic pur- 
poses.” — Dated \3th January, 1865. 

The object of this invention is impregnating atmospheric air, for hygienic 
or therapeutic purposes, with the vapours or emanations arising from tar, 
creosote, or othe: suitable liquid antiseptic or antiputrid substances ; or 
disseminating in the air, for the said purposes, suitable finely-pulverised 
substances, such as flowers of sulphur, for instance. The antiseptic or 
antiputrid qualities of tar, creosote, phenie acid, benzol, chloroform, or 
other analogous substances, are long since known. The invention consists 
in applying the vapours or emanations arising from the said liquid anti- 
septic or antiputrid substances to hygienic or therapeutic purposes by 
disseminating in the air of rooms, hospitals, churches, theatres, or other 
confined places, the said vapours or emanations arising from or evolved 
by the said antisep*ic or antiputrid substances, whether in the cold or in a 
suitably heated state, or disseminating in the air of fined places 
finely pulverised substances, and with the object of rendering the fsaid air 
more salubrious, or for the purpose of curing diseases of the respiratory 
organs, or for other hygienic or therapeutic purposes. For the purpose of 
impregnating the air of rooms, or other confined places, with the vapours 
or emanations arising from tar, or other similar liquid antiseptic or anti- 
putrid sub , the 7 tee makes use of suitable apparatus, presenting 
a series of surfaces to be coated, by immersion or other suitable means, 
with tar or other appropriate antiseptic or antiputrid liquid substances, or 
suitable mixtures of them, and either in the cold or in the heated state. 
The apparatus consists, by preference, of a sort of trough or vessel of tin- 
plate, or other suitable material, for containing the tar or other suitable 
liquid antiseptic or antiputrid substances to be made use of; in this truugh 
or vessel is to be introduced the impregnating arrangement, consisting of a 
series of partition plates, blades, or leaves presenting a large surface, and 
which, by immersion or other means, may be coates with the tar or other 
antiseptic liquid contained in the trough ; and which arrangement, after 
having thus received a coating of the said liquid, is then lifted partly out 
of the trough, and fixed at any required height, so as to allow of the air 
passing freely between the coated blades, and thus becoming impregnated 
with the vapours or emanations arising from the antiseptic or antiputrid 
liquid made use of. 
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Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
98. J. Fuuuer, Silvertown, Essex, ** Coverings of tel graph conductors and 
cablis.”— Dated 12th January, 1865. 
It has been found in practice that aerial telegraphic cables are much 
injured by gunshot and blows from various missiles. To obviate this the 


inventor covers the cable with metal, either by winding wire spirally round | 


the cables, or lapping the cables round with a metal tape or band, or by 
other suitable means,— Not proceeded with. 





Cuass 10.--MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 
65. J. Weisn, Perth, “Lighting street and other lamps.”—Dated 9th 
January, 1865. 

This invention essentialiy relates to a very simple apparatus to be used 
for the hghting of street and other lamps, and has for its object the doing 
entirely away with the ladders now in use, and not only to enable the lamp- 
lighter to reach and light the lamps with greater ease, but also to enable 
him to light a much greater number in the same period of time than he has 
been able to do hitherto. It has also for its object the enabling of private 

arties to light their gaseliers, lobby lamps, stair lights, shop window 
amps, lamps in the front of public and private houses or buildings, and 
lamps otherwise situated, without the use of steps, ladders, or chairs, and, 
consequently, the doing away of the great inconvenience and danger now 
attenaing these and other modes. The apparatus consists of a hollow stem 
or tube fixed to a rod or handle, which the lamplighter carries in his hand. 
Within the hollow part of the stem there is arranged a sliding rod, acted 
upon by a spring also in the interior of the stem ; this spring maintains 
the rou by its pressure in the lowest or uppermost position which it is 
capable of assum'ng within the tube. At the lower part of the tube a slot 
is made, and through this slot a kuob or handle passes, connected to the 
interior sliding rod, the use of the knob being that the thumb or finger 
may be applied to it, and an upward or downward motion imparted to the 
rod. In one modification the upper end of the sliding rod is formed with a 
vertical hole in it to receive a lucifer or other match, and the tube is 
extended above this point and closed over on the top, its interior surface 
being roughened, so that when an upward motion is imparted to the sliding 
rod, the match is struck against the roughened surface and at once ignited. 
When used for lighting street lamps, the part of the apparatus holding the 
match is placed through the central opening at the bottom of the lamp, 
and when in proximity with the jet, the percussive action is imparted to 
the rod, the match is ignited, and the fire is communicated to the jet. 
When used for lighting the lamps of public or private houses or buildings, 
the apparatus and the mode of procedure is the same as when us d for 
lighting street lamps, but the apparatus is ia general of smaller dimen- 
sions. The top of the rod carrying the lighting apparatus is fitted with 
a hook or key, which the person who carries the lighting apparatus places 
upon the usual thumb handle of the plug of the gas cock, and by giving a 
lateral or vertical motion to the rod, the cock is turned, and the gas ready 
to be ignited. 
61. T. Horrex Gray’s-inn, London, “ Brushes for brushing the hair, &c."— 

Dated 7th January, 1865. 

These improvements have for their ba owe to remedy these evils by 
forming the part or principal part of the brush in which the bristles are 
set, capable of being detached from the base or back thereof for purposes 
of cleansing or otherwise, and of being readily lied again when a 
cleansing has been eff , and by dividing the into rows or sets 


rollers he uses a number of trays, which trays he forms with stout edges on 
the two longitudinal sides, the ends of the bottoms being sv tapered as to 
enable them to readily enter between the pressing ro lers when the same 
are in motion. The tobacco to be pressed he spreads evenly upon these 
trays or troughs previous to passing it through between the rollers, when 
he passes them between the upper and lower set of rollers, which gives the 
required pressure. A reciprocating motion may be given to the rollers, so 
that each portion of the tobacco on the trays or troughs may be acted upon 
by the rollers several times, when the pressure of the rollers may be increased 
or diminished, as found desirable. To convert the tobacco into a cake or 
slab, the upper pressing rollers he forms of such a width as to cover the 
space between the two vertical edges of the trays. 

70. B. P. Broper, Gateshead, ‘* Theodolites."—Dated 9th January, 1865. 

The chief parts of the ordinary theodolite are a telescope with a spirit 
level attached, a vertical arc for taking angles of altitude and depression, a 
horizontal limb and com for taking horizontal angles and the bearing 
of objects, and two parallel plates with four conjugate screws, by which 
the instrument is adjusted. Now this invention consists in constructing 
theodvlites with two telescopes parallel to each other, one on each side o+ 
the vertical arc, the object glasses of which are reversed ; there is a level 
immediately above the two telescopes, so that, when the instrument is set 
at zero, and the conjugate screws are properly adjusted, it is perfectly level. 
71. F. Wisse, Vienna, “ Preserving from fire Looks amd other articles in 

safes.”"—Dated 9th January, 1865. 

This invention consists in fitting or placing inside the safe a box or anpa- 
ratus formed with small holes, containing any material (unburnt kali alam 
for example) and which in its normal condition has no injurious effect on the 
iron of the safe, and which on the heat reaching such a high temperature 
as would injure the contents of the safe, immediately generates steam so as 
to dam» the books and other articles in the safe, and thereby preserve them 
from fire. 

74. J. C. Brown, Brooklyn, New York, U.S., ‘* Machines for cutting match- 
splints, tooth-picks, d&c.”’— Dated 10th January, 1865. 

This machine consists of a series of knives, fixed into the surface of a 
cylinder, and arranged in combination with a mechanical contrivance for 
revolving a block of wood, against which the said knives or cutters are 
pressed with sufficient force to cut the surface of the said revolving block 
into narrow splints, and combining therewith a knife or cutter to shave the 
splints from the surface of the block. 

75. E. W. Lapp and L, OeRTLING, Moorgate-street, London, “ Hydrometers.’ 
—Dated 1th January, 1865, 

In order to overcome the inaccuracy resulting from the weights not 
floating at the exact divisions of the scale, the inventors construct the 
successive weights of metallic alloys having a composition which shall give 
to each of them a desired specific gravity, the object being to employ such 
alloys of various specific gravities as shall regulate the bulk of that portion 
of the hydrometer which shall be immersed in the liquid under examina- 
tion, and thereby ensure accurate indication.—Not proceeded with. 

76. W. Bayuiss, Wolverhampton, ‘‘ Standards for strained wire or vod 
Sencing.” — Dated 10th January, 1865. ' 

These improvements in the iron standards for supporting the wires or 
rods in ordinary iron fencing consist in forming rectangular or other 
angular lateral openings from the side of the standards into the holes for the 
wires or rods to lie in. The advantages of such standards are that instead 
of threading the wires or rods through holes in the standards, such wires 
or rods may be passed through the lateral angular openings, and be held in 
their position by keys or other suitable convenient means. As a modifica- 
tion the inventor purposes in some instances, rolling iron fur fence standards 
with a projecting flange on one side, and applying a flange on the other, 
which, when ciipping the thin edge, will present not only a uniform 
appearance, but add strength to the standards, as well «s hold the wires or 
rods composing the fencing in position, —Not proceeded with. 

84. F. Lenpry, Sunbury, Middlesex, ‘A new or improved topograph.”—Dated 
llth January, 1865, 

This invention cannot be described without reference to the drawings. 

85. W. E. GepGe, Wellington street, Strund, London, *‘ Apppratus for 
cutting iron, gas, or other pipes."—A communication.—Dated 11th 
Junuary, 1865. 








This invention cannot be described without reference to the drawings. 
86. W. E. Gepat, Wellington-street, Strand Londo», * Pincers for gas and 
other pipes.” —A communiation.— Dated 11th January, 1865. 
| ‘This invention cannot be descrived without refereuce to.the drawings 
| 88. R. A. BroomaN, Fleet-street, London, ** Eagraving upon erystal, glass, 
| and silicwus substances."—A communication.—Vated llth January, 
| 


1865. 

The object of this invention is to produce engravings by chemical means 
upon crystal, glass, and silicious substances by the reactiun of hydrochloric 
acid upon the hydrofluates (fluorhydrates) of fluorides of ammonium, 
potassium, sodium, and lithium. ‘Ihus, by causing the hydrofiuates of 
fluorides of ammonium, of potassium, of sodium, or of lithium, to act 
upon a solution of hydrochloric acid on one hand, and anhydrous metallic 
chlorides upor a mixture of hydrofluoric acid and hydrochloric acid on the 
other hand. The inventor produces engravings either by means of printed 
or hand-drawn reserves, or by the direct application of the said mixtures 
by a pen or brush, or like instrument, upon crystal, glass, and other 
silicious substances. 

89. J. Ramsportom, Crewe, Chester, ‘Steam hanimers, dc.’—Dated 11th 
January, 1865. 

This invention consists, First, in supporting the hammer blocks of duplex 
steam hammers upon rollers mounted in fixed bearings. The Sec nd part 
of the invention relates to the apparatus required for supporting and 
moving the articles to be hammered, and it consists in supporting the rails 
upon which the truck for the ingot travels on a rocking frame or pla form, 
or in traversing the said rails laterally for the purpose of keeping the 
article to be hammered midway between the hammer heads, so that both 
sides of the article may be struck simulcaneously ; also in supporting the 
ingots or other articles to be hammered in centres fixed to headstocks, one 
or both of which is or are movable, to provide for the elongation of the 
article; or the article, particularly when of cast stee!, may be provided with 
pivots or gudgeons at the ends, and supported in V bearings, or on anti- 
friction rollers, or separate trucks, the distance between which is at liberty 
to increase as the article becomes elongated by the hammering. The V 
bearings or anti-friction rollers can be raised by screws or inclined planes 
to keep the article, as regards the vertical position, in line with the centre 
of the hammer blocks. The invention consists, Thirdly, in applying steam 
or other power for giving motion to the trucks supporting the article to be 
hammered. This may be effected by the direct application of steam or 
water-pressure to a piston or ram connected to the truck, or the truck 
may be moved by souk and pinion, or by a screw, or by rollers acting on # 
friction bar, or by other suitable binat of hinery, tue object 
being to economise manual labour. When the articles are not of sufficient 
weight to require steam or other power for moving the trucks they may be 
moved by a hand winch either stationary or attached to the truck. 


91. C. M. Barutas, Paris, “ Registering epparatus.”—Dated 11th January, 
1865. 

This apparatus consists of a box of metal or other material, which is 
hermetically closed and furnished on one side with a glazed apervure for 
reading off the indications. A shaft is fitted in this box, carrying at one 
end a ratchet wheel in which a paw! takes, set in motion by the machine of 
which it is desired to ascertain the speed. In addition there is mounted 








on the said shaft a number of ten-sided discs, cach bearing numerals 
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Ave. 4, 1865. 


arranged according to the indications it is desired to obtain; on the flat 
ide p pte dise ie fixed a ten-toothed wheel, a pin projecting about one- 
eighth of an inch being fixed on the inside of the first dic. There is also 
a number of five-toothed pinions mounted on @ shaft and yearing with 
wheels mounted on the discs, indle, from which arrangement it results that 
at every revolution of the wheel, the pin mounted on the left side of the 
disc gears at a given moment with the pinion, causing it to turn, and also 
the disc bearing the numerals, which advances one figure every time the 
toothed whcel has performed a complete revolution.—Not proceeded with. 


92. J. F. Heatuen, Portsmouth, “ Keys and locks.”—Dated 11th January, 
1 


This key consists of one or more cam plates fixed to a spindle at right 
angles to its axis, and this spindle fits mto barrels in the lock, while the 
cam plate or piates project beyond the barrels. The lock has two chambers, 
and the key being inserted into the barrel of the first chamber, and turned 
round in the ordinary manner, unlocks the keyhole of the second chamber, 
and then enters the barrel of this chamber. The key being now sgain 
turned, moves two plates or sets of plates, one by means of the motion 
given to the barrel, and the other by means of the action of the key plate 
upon levers, slide rods, or other movable pieces. —Not proceeded with. 

96. J. G. Jones, Blaina Ironworks, near Newport, Monmonthshire, “* Tin- 
provements in machin ry used fur condensing atmospheric air, and in 
machinery worked by comprissed air, employed in getting coal, stone, and 
minerals ”—Dated 1:th January, 1865. 4 

For the purpose of condensing «timospheric air, the piston rod ofa recipro- 
cating steam cylinder is connected to and works the piston of the air pump, 
the length of stroke of each piston being the same. ‘Ihe two cylinders (the 
steam cylinder and air pump cylinder) are both fixed on the same bed plate, 
by which they are readily retained true to each other The two end 
covers of the two cylinders, where the stuffing-boxes are constructed, 
and through which the piston rod works, are as close as may be toge- 
ther, simply allowing room to get at the two stuffing-boxes. The 
piston rod does not pa:s through either of the covers at the other 
end of the two cylinders. The air pump cylinder is contained in a 
trough or vessel, so that such cylinder may be constantly surrounded by 
cold water continuously supplied to the trough or vessel. The relative 
diameters of the two cylinders will depend on the pressure of the steam 
used in the steam cylinder, and the pr ssure to which the air is desired to 
be compressed. The use of a fly-wheel and shaft are dispensed with, and 
the change of motion of the piston in the steam cylinder is obtained by 
tappets or spindles, which pass through stuffing boxes formed in the two 
end covers of the steam cylinder. The tappet at each end of the steam 
cylinder is at 1ts outer end pin jointed to the shorter end of a lever, which, 
by its other end, by meaus of a connecting rod, gives motion toaslide valve. 
By this arrangement, as the piston arrives nearly to the end of its stroke, 
it pushes out the spindle or tappet at that end of the cylinder, and the posi- 
tion of the slide valve is quickly reversed. At each end of the air pump 
cylinder are valve boxes, in each of which is an induction and an eduction 
valve, which it is preferred should be circular spindle valves, resting by their 
outer edges on rings of soft elastic matter as valve seats, A starting and 
stopping hand lever is applied to one of the axes of the levers which work 
the slide valve of the steam cylinder. The outlets of the two valve boxes 
of the air pump cylinder are connected together by a pipe, to which is con- 
nected the suppl) -pipe to the engines or machines worked by compressed 
air, When the engines or machines are necessarily distant from the air 
pump, two, thee, or more air vessels are employed in connection on tue 
:upply maiv, and for this purpose cylinders or other forms of vessels are 
introduced at intervals along the supply main or pipe of such dimensions as 
may be desired, and depending on the size and speed of working of the com- 
pressed air engine or machine, which is actuating the picks or instruments 
used in getting coal or stone or mineral. By these means the supply of 
compressed air to the engine or machive will be more advantageously made 
than when along length of supply pipe or main intervenes between the pump- 
ing machinery and the compressed air engine without such enlargements 
or air vessels or reservoirs. Heretofore the machines or engines worked by 
compressed air, or other fluid used for actuating lever picks, when getting 
coal have been arranged to be moved along the face of the work, and to 
c.use the cutting points or edges of the lever picks to strike against the 
outer surtace and move inwards to the depth desired. According to the 
present invention the patentee arranges such engines or machines in such 
manner that the points or cutting edges of the lever picks used shall com- 
mence to act on the back of the material and move outwards, so that when 
a pick has completed a cut, it shall be out of the working, and require to 
be moved back into the working before it makes its next cut. By this 
meaus lever picks will be less liabie to be held in the workings than hereto- 
fore when the point or cutting edge penetrated more and mre into the 
solid mass till ivarrived at the end of itsstroke, For this purpose the lever 
picks are held by the machinery, and are worked in a reverse position, and 
in commencing to work a chase or cut 1s first made by hand, or otherwise, to 
the depth desired for such a distance as will admit of receiving a lever pick 
into it, and at the same time allow of its cutting edge commencing at the 
back of the work, and so cut outwards, completing its cutat the outersurface 
of the work, that is, the cutting edge of a lever pick is caused to cut toward 
the engine or machinery which works it, in place of cutting in a direction 
irom the engine or machinery, as has heretofore been the practice when 
working lever picks by like engines or machiues. 

103. M. Henry, Fleet-street, London, “ Furnaces."—A communication.— 
Dat d 12th January, 1865. 

The furnace constructed according to these improvements consists of three 
portions, ove of which is a cupola furnace, high furnace, or blast furnace ; 
another portion is a reverberatory furnace, and the third is an aeolipile, or 
other contrivance for generating and injecting jets, curreuts, or blasts of 
steam or other aeriform fluid. ‘hese portions are thus combined ; the 
cupola, high furnace, or biast furnace is placed or set above the reverbera- 
tory furnace, and communicates therewith in such manner that matters 
coutained in the former may, after treatment therein, fall or run into the 
latter, and the aeolipile, or equivalent contrivance, communicates with the 
other parts of the apparatus su as to inject currents or blasts of steam or 
aerifurm fluid intu the metal or matters as they are running down or passing 
from the upper portion or cupola, high, or blast furnace into the lower 
portion or reve: beratory furnace.—Novt proceeded with. 

104. G. Gaze, Villiers-street, London, ‘* Improvements in tills, and the means 
of securing and checking money taken by servants.”—Dated 12h January, 
1265. 

This invention consists in the application of an audible signal to a revolv- 
ing or movable till, which exposes the coin after it is introduced, end work- 
ing such till in combination with a locked till or recepiacle into which the 
coin drops, and an open till in which cvins are kept for giving change. 
This latter till or receptacle is provided with a given amount of change, 
say @ pound’s worth, more or less, in each receptacle of such till, which at 
all times remain, the same in amount, and as described in the specification 
of a patent eranted to the present patentee (No 527, dated March 2, 1864). 
The audible signal is made at the time the cvin is piaced in the exposed till. 
Revolving tills exposing coins received from customers have before been 
used for the purpo-e of introducing the coin taken from a customer and 
showing it in a separate compartment through plate glass, even after several 
coins have been introduced in succes-ion. According to these improvemeuts 
the patentee does uot introduce coin unless it be the exact amount of the 
takings. If change is to be given, he places the coin received in one of the 
oven receptacles, Supposing it to b» half a crown piece and sixpence, the 
amount of the takings, two shillings and asixpenny piece are removed from 
Wwe vpeu receptacle aud the half crown substituted, thus the amount in the 
open receptacle remains the same ; two shillings are given in change, acd 
the sixpeuny piece put into the revolving or exposing till, which is moved 
Jound a step passing the coin under the giass, and securing it as in a lucked 
Teceptacie. At the time of imtroducing the coin the audible signal is pro- 
duced by the movement of the rotary till, which signal may be produced 
by a bell being struck by a hammer put into action by the movement of the 
till, or by other aualo.ous means. Tue coin so inserted will be seen 
through the glass during several succeeding stages of movement of the ex- 
Posing till, aud cau be seen by the proprietor if he chooses to examiue it ; 
the coins so taken ultimately drop into a locked receptacle undcrueath. 
The patentee disposes the open till for giving change below, or in one side 
of such locked till or recep.acie. 


a. 2. Knient, Manchester, * Crinoline skirts."—Dated 13th January, 
865. 


This invention consists in punching holes in the ends of the steel or wires 
ewployed, and connecting the said steel or wires together by rivets or 
eyelets, thus dispensing with the clips or other fastenings heretofore em- 
vloyed.— Not proceeded with. 

1/9. F. G, MULHOLLAND, Swan-street, Dovor-roa’, London, and T. Dvuearp, 
North Grove, Muldmay Park, London, “ Bearings jor general mechanical 
purposes, and the upplication of fluid metallic in leu of oleayinous or 
other lubsicants.”—Dated 18th January, 1865. 

In carrying out this invention the inventors employ spherical or cy lin- 
drical bodies working and confined in chambers, of varied shapes and forms 
(vo suit the requirements of the particular application desireu), and either 
wholly or partially immer-e the said bodies in mercury, so that they, while 
rotating or traveiling, are constantly surfacing themselves by being in con- 
tact with the fluid metal, and thereby rendering unnecessary the use or 
«pplication of any other lubricating material.— Not proceeded with. 


oe Sa Baker-street, London, ‘* Umbrellas."—Dated 13th January, 


ase invention consists in connecting the upper notch—that is to say, 

iat part of an umbrella or other like article to which the upper ends of the 
ribs are attached, to a metal tube or rod of less diameter than that of the 
—_ of the umbrella, and in fitting the lower end of such tube or rod to 
a top of the stick, which must be carried up beyond the point to which 
: 1€ — carrying the stretchers may rise in order that such runner may 
— on the stick. The stick should be tapered off to make a neat joint 

ctween the tube or rod and the stick, and the patentee prefers to ure a 








taper ferrule to cover the — 3; or the ferrule formed may be in a piece 
with the tube or rod. By the employment of the tube or rod he is enabled 
to reduce the diameter of the notch and the upper ends of the ribs resting, 
when the umbrella is closed, upon the tube or rod, the thickness of the 
umbr lla is even less than at any other part. 


120. W. H. Ricuarps, Birmingham, ‘Sleeve links."—Dated 14th January, 
1865. 


This invention consists of the improvements hereinafter explained in the 
parts of sieeve links by which the attachment of the dress is effected. 
As applied to a sleeve link the invention is carried out as follows:—On the 
inner side of the body of the sleeve link the inveutor attaches a plate having 
a raised hollow bar or channel in its middle, in which hollow bar or 
channel a rod is made to slide, one end of the said rod protruding from the 
edge of the body of the sleeve link ; he joints or hinges to the edge of the 
under side of the sleeve jink a hooked bar or tongue, exten“ing nearly from 
side to side of the sleeve link. He makes the jointed hooked bar or tongue 
by preference of steel, but other metals, or alloys having sufficient elas- 
ticity, may be employe?. Across the raise! hollow box or channel, and at 
the side opposite to that at which the hooked bar or tongue is hinged, a 
slot or opening is made, in which slot or opening the free end of the hinged 
bar or tongue can be made to engage, and from which it can be withdrawn. 
The free end of the said bar or tongue is bent inwards, or nearly doubled 
upon the othar part, so as to form a small ho k or snap. In order to fasten 
the link the hovked tongue or bar is passed through the sleeve in the ordi- 
nary way, and closed or shut down upon the back uf the body of the said 
link. On the closing of the hooked bar or tongue, the hook or snap at its 
free end bears against one edge of the slot across the raised bar or channel, 
and by pressure upon the said bar or tongue the hook or snap enters the 
said slot and engages or snaps therein. The sleeve link is thereby securely 
attached to the sleeve.— Nout proceeded with, 


122. R. A. Brooman, Fleet-street, London, ** Apparatus or liguomet-r for 
ascertaining and indwating the strength of liquids.”— A communication. 

— Dated 14th January, 1265. 

This apparatus is intended for the testing of various liquids used in com- 
merce, such as alcohols, wines, and generally all liquids of organic origin. 
The appara‘us is based on the action or principle of capillary tubes, If a 
liquid rises in a capillary tube, the height of the raised column depends on 
the composition of the liquid; on the other hand, by means of tables or 
gauges previously constructed, the measure of the height shows the compo- 
sition of the liquid. The apparatus consists essentially of a capillary tube 
of about one-fiftieth of an inch in diameter ; it carries a double gauge or 
scale, one part in equal divisions, the other in divisions corresponding to the 
different degrees of the liquid under trial—alcohol, for instance, if wine 
the liquid experimented on. The inventor does not limit himself to any 
particular arrang t of apparatus, but the following is what he considers 
the most convenient :—He closes the vessel which contains the liquid by a 

ble lever, sur ted by aframe. A capillary tube of about one- 
fiftieth of an inch in diameter, free to slide between holders formed in the 
top of the frame and in the cover, passes through the cen're of the cover 
and enters the liquid in the vessel. A gauge also passes through the cover 
and terminates at bottom in a point to the level of which the tiquid in the 
vessel should be filled. The gauge is formed with a double scale, one scale 
being divided into equal parts, and the other into alcoholic degrees. A 
thermometer also passes through the cover to indicate the temperature. He 
introduces a strip of cardboard, or other suitable material, through a slot in 
the top of the frame, to facilitate the reading off. The action is as follows : 
—The liquid is poured into the vessel up to the level indicated by the point 
of the gauge ; it is drawn up into the capillary tube the height at which the 
liquid column stops is noted, and the gauge shows the corresponding 
alcoholic yield.—Not proceeded with, 


127. J. Youne, Limefield, Midlothian, N.B., ** Producing gases and vapour 
in a heated state.” — Dated 14th January, 1865. 

One method which is employed to produce the gases and vapour in a 
heated condition consists in using a hollow cylinder, placed upright, and 
eontaining coke, charcoal, coal, or other such material. The material con- 
tained within the cylinder is set fire to near the bottom, and air ix forced 
into or drawn through it by the draught of a chimney. When the 
contents of the cylinder have attsined a high temperature the current of 
air is stopped, and steam is blown in at the top, being forced down through 
the heated material, after which there issue from the bottom hot carbonic 
oxide and hydrogen, with more or less steam, The apparatus hereinbefore 
referred to may be placed horizontally instead of vertically, or in an 
inclined position. Instead of using a cylmdrica! vessel, one of any other 
shape may be employed. In addition to using steam to pass through the 
apparatus, as hereinbefore described, car: urett-d hydrogen, or other gas or 
vapour, may be used along with steam, or separately. 











Tue Oxenamrton Rattway.—By an Act of the past session, 
which sanctioned the extension of this railway to Bude and Tor- 
rington, the name of the company is changed to “‘ The Devon and 
Cornwall Raitway Company.” The company, will, therefore, 
henceforth be referred to under its new legal title. 


Foreign anv Corontan Jortines.—A Toulon letter in the Pays 
says:—* The repairs of the Solferino are carried on with extreme 
activity; it is now certain that they will be finished before 
the end of August. This ship of the line, the finest of the French 
armour-plated vessels, will thus be able to join the squadron which 
will leave for England at the beginning of September. It is even 
hoped, should no unforeseen circumstance impede the progress of 
the works, that it may be possible to put the Solferino in a condition 
to take part in the maritime fétes of Cherbourg and Brest.”—'l'he 
King of Siam has ordered the re-organtsation of his fleet, and has 
decided on orderivg a corvette and four gunboats, all iron cased, to be 
constructed iu France. These vessels are intended to act against 
the numerous pirates which are incessantly ravaging the coast of 
his territory. A few months back these marauders appeared in the 
Gulf of Siam with 50 junks, and ascended the Meiuam, spreading 
alarm even as far as the capital,—A prospectus has been issued of 
the Anglo-Greek Steam Navigation Company with a capital £750,000 
(half to be first subscribed), in shares of £25, to run a line of steamers 
from London to Gibraltar, Sicily, Malta, the Lonian Islands, and the 
principal ports of Greece, Turkey, and the Black Sea, the islands of 
the Archipelago, and Egypt —M. Sommelier, engineer, has pre- 
pared a report on the works now going on at the Mont Cenis 
tunnel. The length of the tunnel between Bardonnéche and 
Modane is 12,220 metres. By the end of 1864, 2,322 metres were 
completed on the side of Bardonnéche, and 1,763 on that of Modane, 
or 4,085 metres in all. Since then, up to the 10th of June, 644 
metres more bave been bored, so that more than a third of the work 
has been completed.—The through line from Lahore to Mooltan, on 
the Indus, is opened. ‘The branch line from the Great Bombay and 
Calcutta Railway, which pierces the cotton country to Nagpore, is 
making great progress. ‘I'he contractors who have got the railway 
from Lahore or Umritsir to Meerut and Delhi are hard at work. 
The only break which remains to be idered is that along the 
desert side of the Indus from Mooltan to Kotree, the terminus of the 
line from Kurrachee, which will soon have to be filled up by iron 
links. Then Calcutta will be in directcommunication with Kurrachee, 
2,000 miles off; with Bombay, 1,600 miles off; and Nagpore, 1,100 
miles off, by rail.—M. Auguste Larson, a young workman employed 
in the ironfoundry of Messrs, Holmberg aud Co., of Lund, in Den- 
mark, has invented a method of casting iron tubes by pouring 
molten iron into a cylinder kept in a state of very rapid rotation. 
The rotation of the cylinder has the effect of forcing the 
liquid metal against the sides of the cylinder, and the result 
is a tube of perfectly even bore. Messrs. Holmberg and Co. 
have patented this invention both in Denmark and in France, 
—The English squadron which will go to Cherbourg will consist 
of six irouclads, representing different and interesting specimens of 
this order of craft, among which will be the Royal Sovereign and 
the Minotaur. The Edgar, Admiral Dacres, will accompany the 
squadron.—The French Government has just authorised the pre- 
liminary surveys of a railway along the coast from Cherbourg to 
Brest. This line, essentially maritime and strategical, will establish 
direct communication between the two great military ports on the 
Atlantic, as well as between the numerous trading and fishing 
ports scattered along that coast, which will be placed in direct con- 
nection with the lines of Normandy and Brittany running to Paris. 
—The bronze manufacturers of Paris, who enjoy a world-wide 
reputation, have resolved to give prizes for which their workmen 
may compete. They propose to give £32 for a sculptured work of 
art; a similar sum for a sculptured ornament ; £64 for the best 
chiselled work ; £20 for the best drawing; £24 to the founder who 
shall turn out the best work; £16 to the best turner; and £12 to 
the best fitter. There are likewise medals to be given, and “ho- 
nourable mention” to be made of those who may distinguish 
themselves. ‘Those who wish to compete must send in their works 
between the 10th and 16th of November next. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: Steady Supply of Orders: The State of the Foreign 
Demand—Pia Inox: Sules Still Effected—Exv of tex Nortx 
Starrorpsnire Stake—Coat Trave: Healthy—Tue Harpware 
Trapes: Still Impromng—Tue Stake or Tae Namens: Yet 
Kaging—Miviann Wagon Company: Report of the Directors— 
Norsances rrom Manvuractortes—Baeacn or Couuiery Ruues: 
Heavy Fines for Insecure Fencing—Coiuisey Accipent: Verdict of 
Manslaughter—Boanrv or Trave Returns: The Tables for June : 
Our Foreign Trade and Customers. 


Tue reports which were brought by the ironmasters to Birmingham 
yesterday (Thursday), were to the effect that orders continued to 
flow into this district for finished iron with much steadiness. 
Scarcely an ironmaster reported himself as working short time in 
any department for want of specifications, while several were 
shown to have more to do than they can accomplish within a 
reasonable period. The orders come from most parts of the country ; 
but foreign markets also are forwarding specitications. From almost 
all the markets on the Continent, and from our colonies, orders are 
arriving that, when they are added together, make a respectable 
whole. Complaints are, however, being made that the demand 
from Northern Europe and from India is considerably under the 
average this season. In the home market special caution is dis- 
played, owing to the recent failures, and most of all in London. 
And houses who have laid themselves out for the ship trade are 
lamenting the great and prolonged falling-off in that department. 
Still, from all sources, the demand is such as to afford full work for 
all the hands, excepting some few millmen, who now and then find 
themselves placed upon short time, owing to the absence of heavy 
plate orders. 

Sales are still being effected as well for the inferior as for the best 
quality of pigs, and makers are being pressed to deliver old orders. 
‘The prices of the inferior quality are firmer than they have been for 
some time past; but the rates of second-class for finished iron are 
slightly flexible. 

The puddlers’ strike in North Staffordshire is virtually over. A 
number of men who were connected with the union, and employed 
at the large ironworks of Messrs. Stanyer, Broade, and Co., at Silver- 
dale, went on strike a few weeks ago because they could not be rein- 
stated in the positions they occupied prior to the great struggle. 
These have now returned to work, and the iron trade in the Potteries 
may be reported as active. Some of the puddling furnaces at the 
extensive works at Etruriain connection with Earl Granville’s central 
works at Hanley, which are said to be the most complete works in 
England, have recently been started, and, when they are fully 
engaged, employment for several hundred additional j:ands will be 
found. On the whole, the men throughout the North Staffordshire 
district are working satisfactorily, 

The coal trade is healthy and the men are quiet. 

The slightly improved condition of the hardware trades of this 
district, mentioned in our last, still continues. The Indian demand, 
which of late has been so very poor, is rapidly improving, and the 
orders from Australia and New Zealand are of moderate worth, A 
few orders have come to hand from the Southern States of Awerica, 
and they encourage the hope of a good futare business being done 
with that part of the world. In V olverhampton the ironfounders 
are doing a fair trade, and there is a brisk inquiry for edye tools 
and heavy hardware. The cut nail makers are actively engaged, as 
also are the manufacturers of screws, rivets, and the like. ‘The lock 
trade at Willenhall is improving in most branches. The Inter- 
national Exhibition held lately in New Zealand contained several 
specimens of local manufacture, and several lock firms in the district 
obtained certificates of merit. The results of the undertaking will, 
it is thought, materially strengthen the commercial relations between 
this country and the colonies generally, At Darlaston the nut and 
bolt makers, and the spike manufacturers, are steadily engaged ; and 
at Wednesbury considerable activity is being displayed at the rail- 
way works. In other parts of the district there is no change to 
report—a tolerably good trade is being done. 

The strike of the nailers continues, The men allege that all but 
one of the masters in the Lye Waste district are willing to give the 
old rate of wages; but that they (the men) are determined not to go 
to work until the employers in the Sedgley district withdraw the 
notice of a reduction. And, with a view to make labour scarce, 
those on strike state that they are arranging for many of their 
body to adopt other than their own legitimate occupation for a 
short time. 

The report of the directors of the Midland Wagon Company, to 
be submitted to the annual meeting on the 9th instant, has been 
issued. It says that the result of the year's trading enables the in- 
creased rate of dividend (15 per cent.) to be continued. Inclading 
the balance of revenue brought forward from last year, the income 
of the company is £76,348 4s. 3d., an increase of upwards of 
£14,800; and the net profit is £28,711 83. lld, showing an 
increase of £5,248 19s, 8d. This result is due partly to the 
increase of the number of wagons on hire, but more especially 
to the manufacturing operations of the company, During the 
entire year the works have been fuliy occupied; and the share- 
holders are assured that this department of the business is, in every 
respect, satisfactory. ‘The number of wagons let has increased from 
5,874 to 6,847. A considerable number of old wagons have been 
sold. After all payments the contingent fund will show a credit of 
£3,673 4s. 7d. 

At the Birmingham Public Office, on Tuesday, Mr. George 
Dowler, manufacturer of sterine iron, Great Charles-street, was 
charged with creating a nuisance by not consuming the noxious 
vapours arising from his manufacture. The solicitor of the defendant 
stated that his client had made arrangements to remove his manufac- 
tory out of the borough in three months. It would cost him £1,000 
to do so, and time was asked for and granted. 

At the police court in Wolverhampton on Wednesday, before Mr. 
Isaac Spooner, the stipendiary magistrate, Mr. Martin Baldwin, of 
the Wallbutts Colliery, near Bilston, was charged with a breach of 
the 24th General Colliery Rules: That he had allowed the shafts of 
eight pits in his coaltield to be insecurely fenced, The case was 
proved by Mr. Baker, her Majesty’s Inspector of Mines for South 
Staffordshire, who added that the defendant had fenced six of the 
pits since he had had his attention called to the matter. The 
stipendiary said that the lives of the public must not be jeoparded 
through the negligence of colliery owners, and fined Mr. Baldwin 
£10 and costs each for the two pits that had not been fenced since 
the inspector’s visit, £5 for one that was near to a footpath, and £1 
and costs each for the remaining five, in all £30 in fines alone. To 
this amount the costs will have to be added. 

The adjourned inquest on the body of the man Thomas Clarke, a 
*“ horse fettler,” who, as stated in these columns last week, met his 
death by being drawn over the pulley of one of the pits at Mr. 
Harrison's colliery, Pelsall, was held on Friday. It was shown 
that the brake of the winding engine was not in working order, in 
consequence of the neglect of the engineer, Edward Benton, and that 
the man did not, therefore, use it at the time of the accident. The 
jary returned a verdict of manslaughter, and Benton was committed 
for trial. 

Tne Board of Trade returns for the month of June, show that the 
value of the exports of British manufactures and produce during that 
period was below the like exports in the corresponding month of last 
year, being £13,227,062, against £13,978,526 ; while the aggregate ex- 
portsofthe firstsix months ofthe year amounted in valueto£7/4,/25,638, 
against £78,047,586, in the first halfof 1664. The extentof the dimi- 
nution, however, will be fairly appreciated when we state that the 
exports of June, 1863, were valued at £11,271,527, and those of the six 
months ending June 30 in that year, at £62,014,197, Compared with 
May of the present year, the exports of June show a slight increase, 
while they bave been exceeded only by those of March. The dimi- 
nution in value, as compared with the exports of the corresponding 
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month of last year, took place chiefly in textile manufactcre and 
machinery. Fire-arms, notwithstanding the cessation of the 
American war, rose from £15.475 to £31,065. Cutlery shows a 
decline from £35,009 to £30,732, though there was an increased 
exportation to France, Australia, South Africa, and the River Plate; 
but there is only a trifling diminution in the exports of the half-year. 
Heavy hardwares show an ailvance from £46,037 to £54 526, conse- 
quent upon an increased exportation to every country except France, 
Holland, the Hanse Towns, South Africa, Canadas, the United 
States, and the River Plate ; and light hardwares from £260,266 to 
£273 046, the exceptions in this case being France, Holland, Spain, 
India, South Africa, Canadas, and the United States. Steam engines 
show a decline from £187,404 to £110,038, extending to every 
country except France and Brazil; but in other kinds of machinery 
there was an increase from £256,598 to £259,954, though confined 
to the exports to France, Belgium, the Hanse Towns, Egypt, and 
India. The metal table is as follows :— 

Month of June. 

1864 














1863. 3 1865. 
Pig and puddlediron,. es .. £110,731 .. £151,807 .. £130 602 
Bar, angle, bolt, androd.. .. 192418 .. 243,352 .. 187 315 
Iron, Railway .. «s «os oo 267,194 .. 336,782, .. 356,201 
6 WO 6h tte eh we COM es Se 42,183 
oy COSLENGS neve oe oe 74,183 .. 64,034 .. 68,016 
” = and ="s 130,224 .. 163,264 .. 158,364 
oo Wrought .. se oo oo 150785 .. 221,773 oo 206,851 
co lee 22 ce cs 60 60 5,569 oe i) ar) 476 
Steel, unwrought .. .. os 63,018 .. 74,128 .. 57,963 
Total... .. 1,025,720 1,274,675 1,207,971 
Copper, unwrought .. .. .. 142,386 .. 57,221 .. 35,999 
w Wrought and yellow } sig,4t1 .. 200478 .. 149 991 
Brags co vc ce ce co oe 21,073 .. 17,046 oe 19,661 
380,500 364,741 205,651 
Tend 4. oc co ce co 0 64,746 «2 = 39,596 46,450 
Tin, unwrought.. .. ° 47,354 43,032 33,220 
oo Plates .. oe ce oo 97,484 135,874 198 044 
Zine ee e ee 4,090 .. V91T 5 534 


The diminution in pig and puddled iron, though large, did not 
extend to the exports to the principal markets—France, Holland, 
and Russia; and that under the next head was confined to France, 
Italy, India, and the United States. There was an increased 
exportation of railway iron to every country except Spain, Prussia, 
Canada, the United States, and Brazil. The amount shown for wire 
is exclusive of telegraph wire, which, with telegraphic apparatus, 
figures in the account for an additional £5,734, against £3,897 in the 
corresponding month of last year. ‘lhe increase in castings extended 
to every couniry except India, Brazil, and the United States. The 
decrease in hoops, sheets, and boiler plates was confined to the 
exports to Holland, Spain, Russia, India, and the United States, 
while that in wrought iron extended to every country except 
Prussia, Spain, and Canada, The decline in steel was general. 
That in unwrought copper was contined to the exports to Holland 
and India, none having been sent to the latter country during tke 
month; but that in wrought copper and yellow metal extended to 
every country except Holland, the Hanse Towns, Italy, and the 
United States. The increase in lead extended to the exports to 
every country except India, China, and Australia. There was an 
increased exportation of wrought tin to Russia and Turkey, and of 
tin plates to France and Australia; but the exports of both to all 
other countries show a decrease. Coal, cinders, and culm were sent 
away to the value of £370,835, 

The imports of metals were as follows :— 


1864. 1865. 

Tons, Tons, 
LLL Ls Ek Sl. a a ane ae 
ee ee ee ae > ne ee 241 
Pee o oo oe 09 BME co cs os ce oe S68 
Ze wa ae a ae a a 3,066 
‘tin a a a ae ae 376 
Copper oo se ee oo 2,209 © 00 ee ee 3,494 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue Nortu-Easrern District: Forcett Railway; New Screw 
Steamer for Turkey: The Trade of Tyneside: The Cleveland Iron 
Trade-State or Trave: Leeds: Sheffield: Great Grimsby: 
South Yorkshire—MANCuESTER, SHEFFIELD, AND LINCOLNSHIRE 
Ratway—Uritisation oF SewaGE—LANCASHIRE AND YorkK- 
sore Raitway—Gas ar Horxska—Launcn at Prestox— 
Huw: Contemplated Bridge across the Humber: Launch of « Screw 
Steamer—Mancursten Boxpine WAREHOuSsING Company—THE 
MANCHESTER, SHEFFIELD, AND LincoLnsuire AGAIN—ScoTTISH 
Marrens: Emigration of Navvies for Queensland : Scotch Granite: 
The Edinburch Chamber of Commerce and Telegraphic Communica- 
tion: Lighthouse at the Mouth of the Tay: Clyde Shiptuilding: 
Glasgow Water Supply; Caledonian Canal: Scotch Pig Iron. 





Wit have several items from the north-eastern district. Yesterday 
week the first sod of the Forcett Railway was cut by Miss Michell, of 


the makers are tolerably busy. The machine makers continue fully 
employed, although orders are not quite so plentiful. The engineer 
tool trade is without material ch The | tive and railway 
plant makers are well supplied with contracts, which will employ 
them for some time to come. The cut nail trade is brisk.” Better 
orders have been received at Sheffield from the home districts. In 
most of the principal branches, however, business is not expected to 
be brisk until after harvest. The reduced tariff with the German 
Zollverein has largely stimulated the trade in saws, files, and heavy 
touls generally. ‘The improvement in the steel trade is less marked, 
the reduztion of duty being much smaller. The Spanish trade ig 
very dull in nearly all branches, American agents and merchants 
who have just come over speak very hopefully of our prospects of 
trade with the States. An impression gains ground that the 
American duties on English and other foreign goods will, before 
long, be moditied for revenue purposes. Most of the old staple 
trades are busy ; the silver-plated and Britannia-metal branches are 
exceptions, orders especially for the home markets being small. The 
trade of Great Grimsby is at present very brisk; the docks are well 
filled with ships from the Baltic, besides three very large ones from 
Canadian ports, Jaden with timber, deals, sleepers, &c. The export 
trade in coals is also active; and besides the ships which arrive here 
from the continental ports with cargoes, several have lately arrived 
from Hull, and other English ports, to load coals. At no pre- 
vious period of the present year has trade been considered so good. 
The building trade is also very active ; some three hundred houses 
are building and contracted for, to be built in the new town. In 
South Yorkshire there is a fair business doing in all -qualities of 
iron throughout the district, and the men are fully employed at the 
various works. There is a better demand for the best qualities of 
house coal, more particularly for the metropolitan and southern 
markets, Silkstones continue in good request, and the pits are 
working rather more time than they did a month ago. For steam 
coal there is also an improved trade fur Goole, Hull, and Grimsby. 
The demand for coke is limited. 

At the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Railway, the chairman (Mr. E. W. Watkin, M.P.), 
related a singular fact in tion with the t paid under the 
head of compensation for accidents. Mr. Watkin stated that every 
year the company lent a steamboat to the promoters of the regatta 
at Grimsby. Lust year, on the return of the steamer from Grimsby 
to Hull, a person who had acted as waiter or steward fell down the 
coalhole and injured himself so severely that he died. The Com- 
pany did not get a farthing fur the loan of the steamer; they lent it 
because, owing to the regatta, they were enabled to get a large 
amount of excursion tratfic during the week. Those being the facts 
—the steamer not being under their control, and the man happening 
to fall down and get killed—his representatives brought an action 
against the company, and recovered a verdict for no less than £590 
and costs, and that accounted for half the increase under this head. 

The Metropolitan Sewage Company have made their first contract 
with a farmer, in the neighbourhvod of Barking, for the supply of 
sewage. 

The Lancashire and Yorkshire Railway Company have adopted, | 
for experiment, a simple invention of a working man named Grant, | 
the object of which is to indicate clearly the names of railway | 
stations at night. The plan is to hang signs of coloured glass, with | 
the names of the stations printed upon them, over the lamps at the , 
station. These signs have been tried at the Bootle station, and are 
found to answer well. 

The formation of a company for lighting Hornsea with gas is 
under consideration. Mr. C. Copland, C E., of the British Gaslight 
Company, is mentioned in connection with the movement. 

A new vessel, the Preston Belle, built by the Preston Iron Ship- 











building Company, has been successfully Jaunched on the Ribble. | Q 


The Preston Belle is intended for the Mediterranean trade, and her 
dimensions are as follow :—Length, 181ft.; beam, 26ft. ; depth, 16ft. ; 
tonnage, 600 ; gross register, 550 tons ; horse power, nominal, 80. The 
engines, direct-acting, are made by Messrs. Forrester and Co, of 
Liverpool. 

Great speculations are being entertained that Preston may 
become a large iron shipbuilding port, and we are informed that the 
Preston [ron Shipbuilding Company are about to expend large sums 
in the extension of their works, and also that the Ribble Navigation 
Board are greatly improving the capabilities of the river, so that 
vessels of very large tonnage may float up to Preston. 

With regard to the proposed bridge across the river Humber | 
it appears that on a recent examination of the south coast west- | 
ward of Barton has shown that the limestone formation, although 
extending considerably in that direction, is not nearly so well suited 
for the purpose required as that at the South Cliff, although the bed 
ot the river is of the same rocky character. In a few days the whole 
matter will be placed before the public. The short line advocated 
last year for connecting Barton with the Trent and:Ancholme Rail- 
way is expected to be the basis of the present survey towards the 
Trent. Should that be adopted a line of six miles and a half from 
Appleby and Kirton would bring Hull ten miles nearer to Ret- 
furd than by the present route, and would have the advantage of 
accommodating twenty-seven towns and villages at present shut out 
from the railway system. <A screw steamer, called the Ariel, built 
for Messrs. Leatham Brothers by the Humber Ironworks Company, 
was launched from their yard on Wednesday morning. She isa smart 
vessel, of about 400 tons. 
= At the half-yearly meeting of the proprietors of the Manchester 





Forest Hall. ‘lhe line is about five miles in length, and ¢ 
by a junction with the Barnard Castle branch of the North-Eastern 
Railway, a little to the east of Gainford, from thence across the Tees 
by a stone viaduct to Forcett, and accommodating the villages of 
Eppleby, Caldwell, Aldborough, &c. The line has deen laid out by 
Mr. W. Bryson, C.E., and the works are designed for a singie line of 


railway. The contract has been let.to Messrs. Trowsdale, of Stock- | 
| to fuel or wages, but to the repair and renewal of the company’s 


ton, who are busily engaged in getting their plant on to the ground. 
The Tyne Iron Shipbuilding Company have Jaunched an iron screw 
steamer from their yard at St. Peter's, Newcastle. The name of the 
vessel is Fuadié, so called after one of the names of the Sultan of 
Turkey, and she is intended to be run in the grain trade between 
Sulina and this country. Her owner is Signor I. Lemmi, of Leg- 
horn, who, we believe, carries on a large trade between the Danube 
and England, The Fuadié has a length between her perpendiculars 
of 1961t., and a breadth of beam measuring 27{t. 6in., hor depth of 
bold being 17ft. Her tonnage, by builders’ measurement, is 710 tons, 
the gross registered tonnage being about 650. She has great capa- 
city for carrying cargo, which, acccording to cubic measurement, is 
1,286 tons, with a quantity of dead weight of about 700 tons; and 
with this weight in her hold she will draw 14ft. Gin. of water. She 
is to be rigged as a two-masted schooner, and is divided by 
four water-tight bulkheads. Her engines, which are built by 
Messrs. Jameson, of Newcastle, possess the latest improvements 
calculated to ensure speed. Tbe diameter of the cylinders is 89in., 
the length of stroke being 2ft.2in. The general manufacturing 
trade of Tyneside is in a prosperous state. In all the factories the 
men are fully employed, and in some they are working overtime. 
The iron shipbuildiog trade is dull. Freights generally are low, and 
there is a downward tendency in both the foreizn and coastwise 
rates. The Cleveland pig iron trade has improved, and makers are 
pushing on work as vigorously as possible. Shipments have been 
brisk. Little has been done either in or out of warrants. ‘The local 
demand is very great, so much so that what with the iron required 
for manufacture into rails and sleepers for India and the Continent 
and that wanted for castings required for works in progress in the 
district, stocks of makers are kept very low. In merchant bars and 
railway plates a fair business has been done. At Messrs. Fry, 
lanson, and Co.’s new works at Darlington, some of the machinery 
was put in motion last week, and in the course of another fortnight 
it is expected that the works will be in full operation, all the requisite 
machinery having now been obtained, Annexed is the state of the 
blast furnaces in the district: —In, 75; out, 18; building, 23. 

The Leeds Chamber of Commerce, in reporting upon the iron, 
machine, and engineer too! trades of that town and district, ob- 
serve;—“ A fair proportion of orders has been taken for iron, and 








g War ig Company, Salford, a dividend at the rate of | 
£5 per cent. per annum on the paid-up capital of the company was | 
deciared, leaving a balance amounting to £874 Us. 1d. to be carried | 
to the credit «f the present balf year. | 

At the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Kailway Company, the chairman (Mr. Watkin, M.P.) | 
stated that the increase in the locomotive expenses had not been due 


property, material for the renewal of engines, machinery, new boilers 
to steamers, Gc. The chairman, in reply to questions from share- 
holders, said that the Government inspector had been over the Stock- 
port and ‘limperley liue, but, owing to the Board of ‘Trade having 
adopteu a ditlerent system of tests with regard to iron bridges, they 
would have to expend a little more upon them. 

With regard to Scottish topics, we may note that the Samarang, 
1,150 tons: register, which sailed a day or two since from Greenock, 
took out 200 navvies, sent out by Messrs. Morton Peto, Brassey, and 
Betts, to assist in completing a railway at present being constructed 
in Queensland by thac firm. ‘The Scottish Granite Company, who 
have supplied from their quarries at Mull the granite for the vase of 
the Prince Consort Memorial in Hyde Park, bave acquired by 
purchase the Glasgow Granite Polishing Works. ‘Lhe use oi the red 
and pink varieties of granite in their polished form, as supplied from 
these works, is rapidly extending in London and the proviuces. ‘The 
manner in which the principal telegraph companies in this country 
pertorm their work has been under discussion by the Edinburgh 
Chamber of Commerce. ‘Ihe chamber app da ittee to con- | 
sider the matter, to get information on the subject from public offices, | 
newspaper oilices, and private individuals, ana to bring up a report | 
showing how the present system works, and whether they were in 
the position to recommend something that might be useful to the 
public. Rapid progress has been made during the late tine weather 
with the erection of the principal of two new lighthouses at the 
mouth of the Tay. It has been already built to the height of about 
‘Uft., and is now a conspicuous object from many parts of the river. 
Messrs. Randolph, Elder, and Co. nave launched a 1,000-ton compo- 
site screw steamer, for the Netherlands India Steam Navigation Com- 
pany. This is the third of a series in course of construction for the 
same company. On Saturday Messrs. Scott and Company launched 
ah screw st of 850 tons, for Mr. Main, Leith. | 
She will be engined by the Greenock Foundry Company. It appears 
from the third quarterly report of Mr. Gale, engineer of the Glasgow 
Water Committee, that the quantity of water in store on the 1oth | 
ult. in Loch Katrine, Loch Vennacbar, and Loch Drunkie, was | 
650,000,000 gallons, and this is sufficient to meet all demands upon 
the work for 108 days. On the same date the Mugdock reservoir | 











contained sixteeen days’ supply for the city. The Gorbals reservoirs 
contain eighty-eight days’ supply, at the present rate of consumption 
from these works. The quantity of water sent into the city during 
April, May, and June last averaged 19,600,000 gallons a day from 
the Loch Katrine works, and 3,400,060 gallons a day from the Gor- 
bals works, in all 23,000,000 gallons a day, being about equal to the 
average of the last fifteen months. The works at the lochs continue 
in good order, and no repairs are necessary. The interior of the 
aqueduct was examined during a stoppage in the flow of water fur 
ten days, which was made for that purpose in the early part of Mav 
last, and it was found generally in yood repair. The works for the 
supply of Barrhead and Nitshill with water are in progress. The 
quantity supplied from the works during the year ending May 28, 
1864, was:— 


Gallons. 
From Loch Katrine, average perday .. .. .. 19,063,262 
»  Gorbals pa o ee 0@ e¢ o¢ 3,550,257 
To! eo 20 00 cc cc co co co 29,618,619 
Average for the previous year... .. .. «+e ss 21,895,247 
Increase per day .. .- «+ «+ es 618,272 


Several works contributing to the improvement of the Caledonian 
Canal have been executed within the year. ‘Ihe county of Inverness 
having agreed to contribute towards the expense of improving the 
public road around the western angle of Loch Dochfour, the commis- 
sioners undertake to raise and widen their embanked towing-path «t 
that spot, and during the winter executed the greater part of this 
work, which will be completed in the months. The landin+s 
pier at Aldourie, on Loch Ness, has been finished, and is now conve- 
miently used by the steam packets as one of their regular calling 
stations. The navigable channel of Loch Oich has been improveu 
by dredging, and the materials raised have been used for extendin; 
the embanked approach to the swing-bridge at the south-west ent 
of that loch. Some progress has been made in the erection of addi- 
tional dwelling-bouses for loch-keepers and other stationary work- 
men. The following statistics with respect to the Scotch pig iron 
trade, brought down to June 30, are afforded by Messrs. J. E. Swen 
and Brothers :— 











Tons. 
Total stocks in Scotland, as per the official estimate of our com- 
mittee, excluding Carron, on 3lst December, 1864... 2 660.060 
‘ons. 
In the hands of the makers, and at outports, as per 
official returns, on 30ch June, 1865 .. .. +. «+ «+ 281,742 
In the stores of M. and W.Connaland Co, .. .. «. 327,181 
~ Forth and Clyde Canal Company .. .. 2),327 
In store at Ardr —  « os 6 «0 6 « os Gaee 
604,000 
Decrease of stock ‘0 66 66 56,000 


Deliveries from store this year :— 
Jan. Feb. Mar. April. May. June 
Tous, Tons. ‘lous. Tons. Tons. Tons. 
M. and W. Connal and Co. .. 1,111 3,705 6453 2,990 355 300 
Forth and Clyde Canal Uo. .. 600 1,765 3,778 1,333 549 113 
Ardrossan 4. «+ «+ cf oo + -- — _ 328 472 2,313 


1711 5.470 10,236 4,651 1,376 2,726 
Making a total of 26,170 tons. 





PRICES CURRENT OF TIMBER. 














1864. , 1865. . . 
Perlood— £4 & £ 8 \£ a4 6 Perload— 42426) 458 42% 
eak....seseeceeeel2 0 1310 /12 10 13 10}| Yel. pine per reduced OC. 
Quebec, red pine .. 310 415/310 4 15|| Canada, Ist quality 18 0 20 0} 17 10 18 10 
yellow pine.. 215 315) 310 4 0 2nd do... 13 01410] 11 012310 
St.John, N.B.,yel..0 0 0 0/0 0 ©|| Archangel, yellow 1310 1410] 13 10 1410 
bec, onk,white.. 5 5 6 0| 610 7 || st. Peversbg.yel... 11 018 O} 11 1013 0 
birch - 310 410/310 410) Finland... «+ 8 01010; 5101010 
000 0/0 0 O O|| Memel . +10 015 oOo] W OL 6 
+ 310 5&5 0} 310 5 || Gothenburg, 10 011 0} © Ol O 
3 56 5/8106" bi 90 910 9 0 910 
+ 215 310/215 4 0}| Gefle,yellow...... 10101110] 10 101110 
+ 310 40/310 40 erhamn .....-5 91011 0 gloll 5 
« 3 5 310/310 3 15)| Christiania,perO 
+ 210 215/210 215 ian, by oor 9b a8 023 0] 18 023 0 
610 810;);510 515 wee sea ane 
56060;/5W 61) ck plank, Dots 
0000/00 0 Oj| perdttudin,.g C8 2 8) 0161 6 
710 8 0/710 8 10)| Staves, per stan . 
810 910/810 9 lv || Quebec, pipe...... 60 0 659] 60 065 0 
Deals, per C., 12ft. by 3 by Yin. . : punchon 18 0 190] 18 Ow 0 
Quebec, wht.spruce 14 018 0 /151018 0|/ Baltic crown 
StiJhn,whtspruce 18 015 0/13 015 0| Actas 200 0 $20 0/220 0 2500 








Non-Lrasiuity or SHAREHOLDERS.—T wo persons, who were among 
the promoters of an intended company, signed the memorandum 
and articles of association of it for twenty shares each, but did not 
further act, and received no allotment of shares or notice of calls, 
though calls were made; and, in fact, they heard nothing more of 
the company until it was ordered to be wound-up. They were, 
nevertheless, registered as shareholders. The question was whether 
they were, under the circumstance:, liable as contributors. The 
Master of the Rolls held that they were; but the Lords Justices 
have reversed this decision. ‘Ibis was the case of the United 
Kingdom Shipowning Company. 

TERMINATION OF THE JRONMEN'’S STRIKE IN NortH STAFFORDSHIRE. 
—The last struggle in connection with the late disastrous strike 
may now be said to be over. The union men connected with the 
Jarge ironworks of Stanyer, Broade, and Co., at Silverdale, near 
Neweastle-uuder-Lyne, to the number of about ei; hty, remained 
out until quite lately, refusing to return to work unless each man 
were reinstated in the situation he had held prior to the strike. 
The men declared that they would never go in unless their request 
was acceded to. Since then, however, they have gradually returned 
to work, and last week the whole of the men went in at the reduc- 
tion. ‘These were the only men remaining out in the district. 

Proposeo “ Hotsorn THeatre Royau.” — All the necessary 
arraug ts being luded for the site, the building of the pro- 
posed new theatre will be commenced forthwith, with the intention 
of opening it before Curistmas, under the management of Mr. 
Sefton Parry. The site is that of the old stable-yard formerly 
known as erwich anew, and is inclosed by the backs of the 
houses of Brownlow-street, those of Warwick-court, and those of 
Holborn. The dimensions of the land appropriated are 7vft. in 
width by 150ft. in length. There will be an open area round the 
building, which will be 55ft. wide and 120ft. long. The theatre 
will be aproached through No. 43, Holborn, and Nos. 1 and 2, 
Brownlow-mews. ‘The passages will be fireproof, the staircases ot 
stone. Each part of the house will have its distinct access and 
egress, and both entrances can be made available for either purposes. 
The plans bave been prepared by Messrs. Finch Hill and Paraire, 
and have been approved of by the Lord Chamberlain,— Builder. 

Rain Gavoes.—The vast importance of storing and economising 
our rainfall is beginning to be very generally admitted. Many of 
the Lancashire towns are at present suffering much inconvenience 
from the scarcity of water, and should the drought continue, the 
supply for all manufacturing purposes must be cut off. The ques- 
tion of how much cotton have we in stock will be almost secondary 
to the question of how much water have we. Every engineer 
engaged in questions of water supply and drainage has felt the want 
there is of an organised system of registering the rainfall of the 
country. There are rain gauges here and there, but it too frequently 
happens that in the more rural districts whence the supplies are 
really drawn, there is no reliable register, and the rain gauge of the 
nearest town is often the only guide. I beg to suggest that every 
corporation or local board should at once procure and fix iu a suit- 
able positions a rain gauge of the best description, and cause & daily 
record to be kept ; it would be easy to record the temperature at the 
sametime. ‘Ihe whole of the apparatus could be procured for about 
fifteen shillings, and the daily entries on a simple form would cost 
nothing ; but they would be exceedingly valuable, whether in con- 
nection with local questions, or iu the aggregate, as giving a some- 
what accurate account of the rainfall of the kingdom, which statistics, 
whetber considered in an agricultural, engineering, or commercial 
view, would be of the greatest value.— Builder. 
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In designing weirs on rivers for irrigation, or, indeed, 
any other p 4 d more especially in India, where the 
rainfall is excessive at certain times of the year—due care 
must be exercised with regard to the question of afflux, or 
the effect that will be produced above the weir during 
floods by the obstruction of the channel. Neglect of the 
question, or a miscalculation of the results, may, especially 
in delta rivers, be productive of the most serious evil. In 
the generality of cases the weir is situated at some distance 
from the mouth of the river, and the ground, sloping on 
both sides towards the river, forms a valley more or less 
abrupt. Should the water then, owing to the obstruction 
in the river, rise to an undue extent, the effect will be 

dual, and, consequently, less productive of danger to 
Fite ; and if the flood water should escape round the weir it 
will flow directly into the river. Such is not the result to 
be anticipated in a delta country, where the ground slopes 
away from the river; if some method be not adopted for the 
escape or confinement of the flood water it will, once it over- 
tops the river banks, work a new channel, flood all the low 
land in the vicinity of the river, and probably do an incalcu- 
lable amount of injary to both life and property. For the 
determination accurately of the height and extent of affilux 
due to a weir, the profile, and a sufficient number of cross 
sections, of the river for some distance above must be care- 
fully taken, so as to ascertain with accuracy the discharge 
at highest flood. It will then be a question for the engi- 
neer to calculate to what height he can with safety build 
his weir ; for it will, probably, be advisable in connection 
with the question of irrigation charnels, to make it as high 
as safety from flooding will allow of. If he propose the 
construction of a perfect weir, or one exceeding in height 
the depth of water at highest flood, the determination of 
the afflux will be a very simple matter. It is only neces- 
to take the maximum discharge of the river, and 
calculate the height of the backwater above the crest of the 
weir; that wili be necessary to give the known discharge, 
with a known length of dam. If the circumstances of the 
case only admit of the construction of a sunken weir the 
calculation of the extent of the backwater is a matter of a 
little more difficulty, but it is capable of accurate determi- 
nation.* The question whether a weir should be built 
obliquely to the direction of the river, and of greater 
length the breadth of the channel, has given rise to 
some discussion. It is the opinion of many engineers of 
eminence that the effect due to the obstruction may be con- 
siderably diminished by such an expedient; but that any 
amount of obliquity, however great, will entirely neutralise 
the obstructive effect is more than doubtful. It is not, 
however, a point that is of much importance in Indian 
works, for the usual arrangement is to construct the dam 
perpendicular to the direction of the stream, and curving 
off suddenly at the ende, so as to lead the water into 
channels on both sides of the river. A slight convexity on 
plan is sometimes given to weirs in opposition to the 
direction of the stream, in the belief that such a form is 
better calculated to resist the pressure than a straight wall. 

It has been observed that under-sluices are of unusual 
adoption, for the reason that they always cause leakage to 
a greater or less extent. It is, however advisable to provide 
a scouring sluice or gap in the weir, close to the mouth 
of the irrigation channel, for the purpose of carrying away 
any deposit that may accumulate about the entrance ; and 
besides this there is a sluice in the channel itself, which 
serves to regulate the amount of water to be admitted for 
irrigation. In time of flood this sluice is closed in order to 
prevent silting, and consequent -stoppage, in the channel, 
while at the same time the scouring sluice is kept open, 
to leave free passage for the deposit, and facilitate the dis- 
charging power of the weir. 

An absurd idea that the discharge of a river is increased 
by the establishment of irrigation works on it was at one 
time maintained by those who ought to have known more 
of physical laws, or have believed more in them. Certain 
it is that if a number of weirs and irrigation works be 
established on a river of a particular character, the aggre- 
gate discharge of all the irrigation conduits will be greatly 
in excess of the discharge of the river, taken at any par- 
ticular point on its course, before the establishment of the 
works. This is easily accounted for. It is only observed 
in such rivers as become greatly reduced in discharge 
during the hot weather, and these rivers generally have 
sandy bottoms. As the stream winds its way down, some- 
times at one side of the river, and sometimes at the other, 
it soaks the whole of the sandy bottom completely, and so 
immensely increases the evaporating surface. The principle 
of the matter, then, is that all, or nearly all, the water that 
falls into the river at or near the head is lost by evapora- 
tion before it can reach the outfall. If, then, weirs be con- 
structed on the river at intervals along its course, the 
supply of water from tributaries or springs can be arrested 
and utilised before it into the natural evaporating 
beds. As a proof of how much may be lost by a river from 
evaporation under favouring circumstances, it is found that 
the discharge, if measured at or near the outfall, will some- 
times not exceed the quantity gauged at the head by more 
than 20 or 30 per cent., although the area drained will be 
twenty or thirty times as great. This principle must be 
borne in mind in projecting works, for if their establish-- 
ment is to depend on the calculated revenue return, based 
onjthe number of cubic feet of discharge in the river, many 
schemes of an undoubtedly remunerative character will be 
rejected. It is not uncommon to find the supply of a river 
stated at what may be gauged in the dry season, when, in 
—_ the actual available supply is greatly in excess of 


_— 


In conducting the irrigation supply from a river or re- 
servoir to the point of distribution over the land, a difficulty 
will present itself that even yet has not been met satisfac- 
torily; it is the passage of the surface drainage across the 


* As space does not admit of entering on the mode of calculating 
the extent of afflux due to sunken weirs, or demi- ‘soirs, the 
cuales is ~ ag yy to Du —- Hydraulics,” or to Neville’s excel- 
7 rg ee of w the question is discussed at con- 








irrigation channel. As to its level, the best position for an 
open channel will be gained when the depth of cutting is 
equal to, or a little less than, the depth of the water in the 
channel; for then a simple trench is all that is —— 
to draw off as much as may be required. To gain this end, 
however, it would be necessary, in uneven ground, to make 
the channel very tortuous, which would lead to considerable 
increase of length, with a proportionate amount of falli—an 
error that should be guarded against. It is evident that 
the more nearly the inclination of the channel approaches 
to that of the river, the less will be the area of land under 
command for irrigation. The engineer will have to exer- 
cise his experience and judgment in each particular case, 
to determine the best ition for his channel, and much 
alteration from the trial lines will be necessary before the 
best possible line of channel has been determined on. He 
must, on one hand, guard inst an unnecessary loss of 
fall, and on the other against heavy earthworks consequent 
on strengthening the channel unduly. Bearing these two 
points in mind it will be necessary to decide, in the case of 
each particular watercourse, whether its discharge is to be 
carried over or under the irrigation channel. Of the two 
alternatives the latter is generally preferred, if the earthwork 
of the aqueduct approaches be not too heavy ; and generally 
some sacrifice in this matter will be admissible, and econo- 
mical in the end. The practice of carrying the surface 
drainage of the country over the channel should never be 
admitted when avoidable at a reasonable expense. What- 
ever expedient for doing so be adopted, the surface water 
will, in case of violent rain storms, almost certainly find 
its way into the channel, and in all probability will leave 
a deposit sufficient to choke the waterway, and stop the 
irrigation. One of the most ordinary methods of passing 
the storm water across is building a simple wall along the 
lower side of the channel, and at right angles to the direc- 
tion of the natural watercourse. This wall is, for the 
greater part of its length, a few inches higher than the 
surface of the water in the channel, and is carried up at 
the ends where it joins into the embankment, thus forming 
a weir or rectangular notch for the storm water to flow 
over. Such an arrangement actually provides for the 
surface water entering the channel and then passing out, 
and so far is a defective mode of dealing with the difficulty. 
After every heavy shower of rain the channel has to be 
cleared out, and for this purpose a number of small sluices 
are constructed in the main notch, which are usually closed 
by boards, and can be opened to scour away the deposit. 
‘The constantly-recurring expense of clearance must always 
be had regard to, and receive due consideration, in design- 
ing irrigation works. The maintenance of a regular 
establishment for repairs and supervision is a matter of 
necessity ; but this item of expense may be reduced to a 
minimum if the works be designed with care and fore- 
thought. 1 

Perhaps the most vital consideration in the a of 
irrigational works, setting aside the benefit to be conferred 
on the inhabitants of a country, is the return that is likely 
to accrue from the undertaking. 

Private companies will only engage in projects that pro- 
mise a dividend, and Government will not invest unless 
under the assurance of receiving a fair percentage on the 
outlay. It will then be for the engineer to draw up, as 
well as his estimate of the work, an estimate of return to 
be derived from the sale of water and other sources, which 
latter estimate, deducting for repairs and maintenance of 
establishment, will represent the interest on the capital to 
be expended. In the Bombay presidency it is usual to con- 
sider the year as divided into three periods, the monsoon, 
the cold weather, and the hot weather; corresponding to 
these the water supply is generally classed under three 
heads ; the four months, the eight months, and the peren- 
nial supply, each of which is, of course, charged for at a 
different rate; the perennial rate being greatly in excess of 
the other two, on account of its extending over the hot 
weather. The number of acres that can be watered by a 
given unit of discharge will, of course, vary with the 
weather and the description of crop to be watered, but 
these causes of variation are not considered in framing 
the estimate of return. From 150 to 200 acres for each 
cubic foot of discharge per second will represent fairly the 
value of the water; the larger quantity being allowed for 
the hot season; with such data, and knowing the minimum 
discharge which the river may be relied on to afford during 
each season, the estimate of return will be a very simple 
matter. Additional charges are sometimes made for per- 
mission to use the water for domestic purposes and for 
cattle ; and if the canal be designed for navigation as well 
as for irrigation, another large source of income in the 
shape of tolls is added to the return. 





INSTITUTION OF MECHANICAL ENGINEERS. 


Tue members of the Institution of Mechanical Engineers having 
selected Ireland as the scene of year’s excursion, their first 
meeting in Dublin was held in the Examination Hall of Trinity 
College on the 2nd ult., for the reading and discussion of papers. 
There was a large attendance of the members, and the Lord Mayor 
was also present. The chair was occupied by the president, Robert 
Napier, Esq., Shandon, Glasgow. 

The secretary (Mr. Marshall) read a paper by Mr. Thomas Green- 
wood, of Leeds, “‘ On the Machinery Employed in the. Manufacture 
of Flax.” The paper commenced by stating that the manufacture 
of flax was, from a variety of causes, one of the most interesting of 
textile manufactures, and although not oneof the most extensive, was 
one of considerable importance, the exports of linen and linen yarn 
amounting to upwards of £8,000,000 for the last year. As a manufac- 
ture it was one of the most ancient, the first linen cloth of Egypt 
having been employed in a very remote period for embalming, and 
the’ microscope confirmed the fact that this cloth was made of flax, 
and some of it of a fine quality; yet there was not the slightest 
evidence that this linen was spun J nad a than by hand, by means 
of the distaff, the method of spinning in those days being the 
same which prevailed in this country up to a recent period, and 
was still extensively practised in the North of Europe, in the 
neighbourhood of Archangel and the White Sea. The processes of 
cultivating and retting flax seemed to. have been similar in all 
countries where it was grown, and steeping or aap | the pre- 
vailing method in its preparation. Some years ago methods 
were introduced to supersede this natural process of meen but 
their success has been partial, and in the chief flax-producing 
countries the natural system prevails. Having described the 
retting process, the paper next gave an account of the scutching 





operation, which in most flax-producing couutries is still done by 
hand in preference to will my om Shs was followed by the 
“hackle process,” which was formerly done by hand by the flax- 
dressers. In the early applications of nery to Dg 
avd spinning flax the fibres were drawn through two pairs of 
rollers. Subsequently, small transverse combs, travelling in the 
direction of the fibres, were introduced. This proved a step in 
the right direction, and was followed by the introduction 
of spinning frames similar to those employed in spinning 
cotton. The great expansion that has taken place in the 
flax trade is due to the principle of wet spinning, intro- 
duced by the late Mr, Kay. The flax rovings, being first put 
into warm water, were allowed to stand until fermentation took 
place, by which the flax was brought into a state bordering on 
putrefaction. This was found to be a dangerous as, if con- 
tinued too long, the strength of the fibre was destroyed, and it was 
found that it was only necessary to pass the rovings through hot 
water, and that no maceration was requisite. The subsequent 
manufacture of flax after the yarn is ee presents great 
variety, the fabrics made from it ranging from the roughest Dudley 
cambric, used for mail bags, to the finest lawn. Since the intro- 
duction of the principle of spinning flax wet, various methods 
have been adopted to render the flax finer, or, in other words, to 
split it up into a greater number of fibres by the of 
“hackling.” Having glanced at the earlier processes of flax manu- 
facture, the paper p led to describe the machinery at present 
in use in the preparation of flax into threads for es It 
described the breaking rollers and scutching machine; the backling 
machine, the great object of which was to avoid waste; and next 
the spreading frame. A — account was given of the screw 
gill principle, and then of what is known as the screw gill regu- 
lating roving machine. Referring to the bobbin frame, papr 
stated that its reciprocating motion is given by means of a mangle 
wheel, driven from the lower cone, so as to impart a gradually- 
decreasing speed to the reciprocating motion of the bobbin frame, 
in accordance with the increased diameter of the rove wound 
upon the bobbin. These variations in — can be so nicely 

justed that the bobbin will take up the whole length of the rove 
wound upon it, amounting to several hundred yards, without 
any perceptible difference in tension between the first and the last. 
The next machine described was one for tow-carding. The last 
process in the manufacture of yarn is the spinning, and the account 
of the spinning was illustr by a diagram of a section of half a 
web-spinning frame. The important points in a spinning frame 
are good rollers. These are made of hard brass and carefully fluted, 
so that the rove, as it passes through the receiving rollers, should 
not be unevenly crushed, which would cause the fibre to break down 
in the drawing process. All the machines and processes degcribed 
were well illustrated by diagrams and models. 

The next paper contained a description of the bank-note printing 
maebinery at the Bank of Ireland, by Mr. Thomas Grubb, who 
communicated through the president. 

The reading of the paper was followed by a discussion. 

Mr. Marsball read a r “descriptive of a portable steam 
rivetter,” by Mr. Andrew Wylie, of Liverpool. 

At two o’clock the members of the Institution left the Haroourt- 
street Railway Station for Ballycorus, where they minutely ore 
the lead smelting works, and were subsequently eutertained at a 
déjeuner by the proprietors. 

The second meeting of this body was held on the 3rd ult. in the 
ne Hall, trinity College. There was a numerous 
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Robert Napier, Esq., Shandon, Glasgow, president of the institu- 
tion, again occupied the chair. 

The secretary read a paper communicated by Mr. C. Hodgson, of 
Portarlington, on the manufacture of compressed po fuel. The 
author commenced by stating that imp ts in the ordinary 
mode of preparing peat fuel have attracted much attention for 
many years, The chief difficulty lay in drying the wet turf taken 
from the bog. A system which had in it all the elements of success 
was proposed by Groynell and others about fifteen years ago. 
Their idea was to cut turf in the ordinary way, and to air dry it to 
the extent possible during the summer; then to grind it com- 
plete its desiccation while in a state of powder, and subsequently to 
compress itin a machine provided with a reciprocating ram, and 
several moulds capable of being brought successively under the ram. 
A beautiful sample of hard fuel was thus obtained; but the quantit; 
made was limited to samples, the machine being compl lb 
The practical difficulties which beset all early attempts in the 
manufacture of peat and fuel have now, however, been overcome 
by the system of machinery now employed at the Derrylea Peat 
Works. The system in use at these works is based on the principle 
that the drying of the peat is the main difficulty of the manufacture, 
and this is accomplished by operating continually on their surfaces 
of disintegrated peat instead on compacts sods or blocks, and then 
using compression only as a means to render the already prepared 

at transportable and marketable. The plan of obtaining the peat 
rom the bog by successive harrowings and scrapings forms also a 
part of this system of drying by their surfaces. Having described 
the position of the bog at present operated on, the author next 
detailed the apparatus for use at the works. They consist of a rail- 
way formed of 36-lb. rails, well fitted at the joints, running alon; 
the centre of the drained piece of bog. It is laid on slee; o! 
native timber, and carries an 8-ton locomotive. On these run 
a six-wheeled truck, across which, and reaching the entire width 
of the drained grounds, lies a square box lattice girder, which is 
formed of 4-in. iron at the corners of each of the four latticed si 
being 1}-in. by } in. iron, with 2ft. spaces. It is 6{t. square at the 
centre where it rests op the wagon, and tepers to 1ft. square at 
each end, and is assisted perpendicularly and laterally by wire 
rope stays set in taut. This apparatus is propelled by the loco- 
motive at the rate of about four miles an hour, with its great 
arms stretching over the bog at each side to the distance of 
nearly 150{t., and to it are attached ten harrows, each 6ft. 
square, which, by repeatedly BB mae | over the ground, sca- 
rify it, and pulverise the surface to a depth of from lin. 
to 2in. The operation is performed during any moderately 
fine weather, in the mornings and during the day. The 
light-powdered surface, which readily dries to a certain extent, is 
wheeled to the road Oy men and wagoned into the works for manu- 
facture. In dry weather the upper surface of the bog, thoroughly 
drained as it is, will always contain much less water, perhaps less 
than half what the general mass retains, and as by nis mode of 
operation a fresh upper surface is being daily enpenes, it follows 
that peat in the most favourable state for drying is being constantly 
operated on. As soon as the harrowing begins rapid Lying takes 
Pp ace, and a very large portion of the water which is not removed 

y drainage is evaporated by a few hours’ exposure. The mull 
when wagoned into the factory, is generally found to consist of 
about 40 per cent. peat and 60 per cent. water. Bog in its natural 
state consists of 90 parts water and 10 parts peat. When drained 
as described, after some hours of an average dry day, it consists 
of 60 water and 40 parts peat. At Derrylea the only 
arti! heat used is that obtained from the waste steam of 
the compressing engines, and the smoke and gases of the 
boiler fires. These are applied to heat very extensive surfaces 
formed of sheet iron, on which is spread a thin layer of peat fuel, 
kept in continual and progressive motion by machinery. The 
drying kiln consists of brick buildings 500ft. long by 34ft. wide, 
having an upper and an under floor of 4-in. sheet iron extending 
the entire length. The buildings are of brick, roofed with tiles. 
Under the lower floor, which is placed about 2ft. from the ground, 
is blown the smoke and waste heat from the boilers, and instead of 
the ordinary chimney a large fan is used to urge the fires and force 
the products of combustion under this sheet iron table. The upper 
floor is carried on cast a. and stands 4ft. high above the 
lower one. It is made double, with a distance between the sheets 
of about 4in., for the purpose of being heated with waste steam from 
the compressing steam engine, By the time the whole of the 60 per 
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= cent. of water is evaporated, an arrangement oki bondeond elevators 


conveys the toa over the, co’ g , -where it 
fe suby hee Prag a ghey the result. of which is to 
pase @ peat, down, a tube by action of aram., As the peat 
driven forward in the tube it becomes swedged, and so power- 
ful a resistance is offered by the friction against the sides of 
the tube, that each successive charge is consoli into a 
separate hrrd block before the whole mass in the tale J The 
outer end of the tube is entirely open, the compressed peat is de- 
livered from it,in a continuous cylindrical bar, which can be readily 
broken up into separate discs of one inch thickness each, which are 
formed at eg end of the on Each Boos transitu remains one 
minute under pressure, and the quality o ,compressed peat as 
fuel is further oved by its being made to pass along an open shute 
continued from the end of the tube, some 300ft. from the machine to 
the store or wagon, without. rupturing the continuous cylindrical 
bar in which the peat issues through the machine. Peat thus pre- 
red is thoroughly freed from moisture, and well adapted for the 
oilers of stationary engines, and for brewers’ work, and has found 
a ready sale for household purposes, its great cleanliness and freedom 
from smoke being a strong recommendation. A very good gas is 
made’ by using ove third of canpel coal and two-thirds of this com- 
ressed peat, but probably from its application to the manufacture of 
the most useful results will yet be derived. 

A discussion followed the reading of the paper. 

The Secretary next read a paper by Mr, George Low, of Dublin, 
containing an elaborate description of the rock-boring machine used 
at the Roundwood tunnel of the Dublin Corporation Waterworks. 
This machine is for the purpose of driving tunnels, &c, 

The next paper, containing a short description of the new Dublin 
Corporation Waterworks now in progress, for the supply of water 
from the river Vatry, communicated by Mr. Parke Neville, engineer- 
in-chief to the waterworks, was also read by the secretary. 

On the 3rd a visit was paid to Derrylea, to inspect the works of 
the Patent Peat Company. Derrylea is a quiet little place in a 
portion of the great Bog of Ailen, about four miles from Monas- 
terevan, and it has been selected by this company ag the best site 
for carrying on their business of compressing peat for fuel. The 
company is not long in operation, and its machinery and products 
are novel and interesting features of Irish enterprise. ‘I'hose whom 
the directors invited, consisting of all the members of the Engi- 
neers’ Society who chose to come, and a large of the leading 
local gentlenen, assem")! d at the station of the Great Southern and 
Western Railway yesterday morning, and started for Monasterevan 
at half-past nive o'clock in a special train. After a pleasant run of 
about an hour they arrived at the station, and there awaited them 
one of the most novel means of locomotion that could be imagined 
in the present advanced age. 1t was nothing more nor less than a 
canal boat. Amid much joking and laughter the two hundred 
excursionists crowded on the broad deck of the ungainly craft, 
and the horses went abead at their usual funeral pace. The 
weather was fortunately beautiful, and the appearance of the 
surrounding country from the deck of that canal boat was 
a treat, only to be witnessed at this time of the year, and after 
such a summer as that with which the country had been blessed. 
Buta journey ou a canal boat, like sublunary matters in general, must 
come to an end, and the end of this journey was at a lock-gate 
about a mile from the starting point. Here a lilliputian engine 
snorted impatiently at the head of a dozen peat wagons, and the ex- 
cursionists bundled into these conveyances for the last stage of the 
varied journey to the peat works. The company has a railway of 
its own, but passenger carriages are a luxury unknown as yet on its 
three-mile track. Every man, gentle and simple, had to accommo- 
date himself as comfortably as he could in the wagons. The 
visitors soon found themselves in the midst of, perhaps, the best 
turf region in this turfy island. With the exception of a fow 
hundred people, a few dozen houses, and some machinery, Derrylea 
is turf; wherever you turn you find diminutive mountains of it 
gathered together to be compressed, and heaps that have under- 
gone the operation, and wherever you walk you sink ankle deep in 
the mould, or spring buoyantly over its elastic surface. Mr. 
CO. Hodgson, the manager of the works, who contributed the pre- 
ceding, acted as guide, and at once proceeded to explain the modus 
operand: as just described. 

The inspection of these various processes occupied nearly a couple 
of hours, and interested those present so much that few neglected 
to obtain as a memento of the visit a cake of the manufactured 
article, This preparation is said to be well adapted for the boilers 
of stationary engines, and it is used by the company not only for 
this purpose but for their locomotive and foundry. Brewers and 
bakers too like it on account of its cleanliness and freedom from 
smoke, and we do not think it should be expelled from domestic, 

rticularly er pe It produces great heat. It is, 

owever, eX: it will be most useful in the manufacture of 
iron. Swedish iron owes much of its superiority to the fact that it 
is smelted with wood, and it is expected that if English iron is 
smelted with the a a peat, instead of with coal, its value 
will be much improved. The works produce-about 36 tons per day 
at the present time. 

At the conclusion of the inspection the visitors proceeded to 
enjoy a very sumptuous luncheon, provided by the Peat Company 
at the works. About two hundred gentlemen sat down. Mr. Henry 
Hodgson presided, and he was supported on either side by the Earl 
of Ciancarty and Mr. Benjamin Guinness, M.P. The Right 
Hon. the Lord Mayor occupied the head of another table. 

There was not much time to indulge in toasts, and the speaking 
was very brief, and much to the point. The chairman gave “ The 
Queen,” and his son, Mr. C. Hodgson, gave “The health of the 
ewe of the day,” which was heartily received. Mr. Henry 

audslay responded, and oe in high terms of the kind treatment 
his friends and himself had met with in Dublin. Irish hospitality, 
he said, was so that the recipients forzot to be grateful. Mr, 
Bramwell proposed health and cy are to the company that had 
given them such a we agreeable entertainment ; and he spoke in 
complimentary terms of the kindness and attention of Mr. Anderson, 
the senior director, with whose name he coupled the toast. Mr. 
Anderson, in responding, said that much of the success of the com 

y was due to the untiring zeal and indomitable energy of Mr. 
harles Hodgson. A few other toasts were proposed and responded 
to, including the health of the Lord Mayor and of the cheirman, and 
his son, Mr. Charles Hodgson. The company then left, by the same 
= as they had used in the morning, for Monasterevan and 
ublin. 

The members of the Institution of Mechanical Engineers brought 
their proceedings in Dublin to an agreeable termination by a visit, 
on Saturday last, to the Connorree copper and su!phur mines, in the 
Vale of Ovoca. Between thirty and forty members of the institu- 
tion left the Harcourt-street station at ten minutes past nine o'clock, 
and reached the Ovoca station at thirty-five minutes past eleven 
o'clock. Here cars were provided to convey the party to the mines 
a distance of about three or four miles. On arriving at the 
mines they were introd to the resident engineer, Capt. Bishop, 
who, with Dr. Waller, Mr, Fottrell, and Mr. Mackey (directors of 
the company), conducted them over the works, and explained to 
them the uses of the various machinery in the place, Having made 
® close inspection of the works, the party were conducted to a 
spacious apartment near the house of the resident engineer, where 
they were entertained at an excellent déjeuner. 


THE DUNDERBERG* AMERICAN IRON-CLAD 
FRIGA 








We extract from an American coptemporary the following 
description of the largest irou-clad in the American navy, launched 
pas peor Saturday the 22nd of July. From her great size 
and peculiar construction, the Dunderberg has long formed a 
subject for much discussion, and has excited some interest in this 


country :— 
“The Dunderberg is a sea-going irqn-clad frigate ram of 5,090 





* Thunder Mountain. , . 





tons register, 5,000-horse power, and is to carry an armament of 
four 15-in. ‘Weaman, een fourteen I1-in Dahlgren guns. With 
these few facts before us, we shall be able to Compeeibend in some 
small degreé the magnitude of the vessel as well as the enormous 
power of her héavy armament, which, numerically, in calibre has 
no equal in the history of naval architecture and ordnance. The 
Dun herr originally, was intended to be provided with two 
revolving Timby turrets, placed upon the top of the casemate, but 
wise counsels prevailed, and the casemate was lengthened and the 
turret plan abandoned, and we believe to the best interests of the 
vessel, and certaiily to her appearance, and perhaps effectiveness. 
Before p to give our readers a detailed description of this 
truly formidable vessel, we will put before them a statement of her 
principal dimensions and features :— 

“ Extreme length, 380ft. 4in.; extreme beam, 72ft. 10in.; depth 
of hold, 22ft. 7in ; height of casemate, 7ft. 9in. ; length of ram bow, 
50ft.; draught when ready for sea, 21ft.; displacement, 7,000 tons. 
Tonnage, 5,090 tons; weight of iron armour, 1,000 tons. Dimen- 
sions of eigines and boilers, &c., are as follow:—Boilers, six 
main and two donkey, total eight boilers ; depth of boilers, 13It. ; 
height of boilers, 17{t. 6in.; length of boilers, 21ft. 5in.; weight of 
boilers, 450 tons; boiler surface, 30,000ft.; grate surface, 1,200ft. ; 
condensing surface, 12,000 square feet; pitch ‘of propeller, 27ft. to 
30ft. ; weight of propeller, 34,586 lb. ; capacity of coal bunkers, 1,000 
tons ; actual horse-power, 5,000; nominal horse-power, 1,500. 

“The inception of this. vessel was made before the monitor 
vessels began to be known, but it was generally believed by all ship- 
builders and many naval officers that the plan was not feasible, and 
a vessel of her: proportions and peculiarity could not be built and 
launched with safety, or be of service when, if ever, completed. 
Despite all the gloomy prophetic forebodings of these people, Mr. 
Webb perfected his am and at last the navy department re- 
luctantly gave orders for the building of this great and powerful 
ship, and we do not deserve to be thought vain-glorious or boastful 
when we say that we believe her to be the best war vessel afloat, 
either for strength, power, or speed, in the world. It is true her 
speed has not yet been tested, but we have the same guarantee that 
we had when we stated what might be expected of the two Italian 
iron-clad frigates built by Mr. Webb two years ago. It is true that 
whatever Mr. Webb promises he is sure to perform. As a ship- 
builder he can point with pride to the General Admiral for the 
Russian navy, the Re d’ Italia and Re don Luigi d’Portogalo of the 
Italian navy, and the late Harriet Lane of our navy, as specimens 
of his skill and inventive genius, and as Americans we should be 
proud of him as a countryman. 

“ The peculiarity of the model of the Dunderberg has naturally 
attracted much attention, and caused much discussion among naval 
architects. It is certainly new and novel, but the principle demon- 
strated will no doutt create a new era in shipbuilding, especially for 
heavy armed ships. The floor is flat, and the sides slope up and 
outward at an angle which it is believed will make this vessel very 
easy in a sea-way—far more so than the sea-going ironclads of 
Europe. Those who have been favoured with a view of the cross- 
sections of the Warrior, La Gloire, and even of our Dictator, cannot 
fail to see the buoyancy and ease with which the Duuderberg must 
sit in the water and move to the motion of the waves. It is ex- 

ted that she will be as comfortable while crossing the ocean as an 
old-fashioned sailing frigate. 

“ While great care has been taken by Mr. Webb to make this 
vessel safe in deep water, and resistless in attack, he has not lost sight 
of the necessity of offering the greatest ible resistance to the shot 
of an antagonist. For this purpose he has combined a huge mass of 
timber with the protective powers of the best hardened iron plates, 
which are 4}in. in thickness. This clading will be secured to the 
hull and casemate by means of screw bolts, which will not pass 
through the sides ; consequently, in action there will be no bolts or 
bolt heads or nuts flying about the decks, killing and maiming the 


crew. 

“ The hull of the ship is composed of several hundred thousand 
feet of the best seasoned timber, put together in the most thorough 
manner. Her floor is flat, the sides angular, and the ends extremely 
sharp. The hull bears upon its upper deck a long casemate, in 
which all of her armament will be placed. It is pierced with 
twenty-one gun ports. The main hull is built of several layers of 
logs or square timbers, so securely bolted together that it does not 
seem possible that any ordinary accident could seriously damage 
her. This huge fabric is trussed and braced with diagonal straps of 
iron, which are bolted inside of the solid frame, The hold, from 
the main deck to the keel, is 22ft. 7}in. in depth, which gives her a 
register of 5,090 tons, 

“ Longitudinal and transverse bulkheads divide the vessel at in- 
tervals, giving ber strength and security in case of stranding or 
being injured in action. The engines and boilers are enclosed by 
transverse iron bulkheads, which reach from the floor up to the 
main deck. 

“ Space will not permit us at this time to enter as fully into the 
merits of this great ship as her magnitude and importance would 
seem to warrant. Suffice it to say that every precaution has been 
taken to make her safe, comforiable, and invulnerable in attack, as 
well as to guard against any accidents which are common to all 
vessels. 

“The casemate is the protection provided for the guns and men in 
action, and is truly a wonderful combination of strength, mechanical 
roominess, and, in fact, of all the requisites of a war vessel which 
will occupy her position in event of actual service. Ft is built upon 
the spar deck of logs several feet in thickness, securely bolted 
together. It is nearly 9{t. in height, and is full 7{t. in height inside. 
The top is covered with a heavy wooden deck, over which is laid 
another iron bomb-proof deck, making it impervious to shot and 
shell. The casemate will contain four 15in. guns, and from twelve 
to fourteen llin. guns of the Dahlgren pattern. The casemate 
extends from the outer edge of the hull, which rises up at an angle 
of 35 deg., upward and inward at an angle of 55 deg., which is 
deemed capable of throwing off the shot and shell of an antagonist 
with perfect ease. In the after part of this gun-room will be located 
the cabins of the commanding officer. ese rooms will be light 
and airy. In action all the bulkheads of the cabin can be speedily 
removed, and the whole deck made free for the use of fighting 
purposes. 

“ One enormous keel and five kelsons give strength to the ship, 
and aid in supporting the great weight overhead. 

“The ram of the Dunderberg is a part of the vessel itself, and not 

a detached mass, as is the case of most ram-ships. To form this 
beak the ship is solid for over fifty feet, and sharpened off so as to 
form this terrible instrument of destruction. This is sheathed over 
with eed armour, to prevent its being injured while ramming a 
vessel. 
“ The hull of the vessel varies in thickness from 3ft. to 6ft. at the 
water line. This is solid wood. The inner hull of the vessel forms 
the coal bunkers; both hulls are caulked inside and outside, so that 
the Dunderberg is actually a double ship. 

“ The accommodation for the officers and crew will be unequalled 
for room, ventilation, and general comfort and convenience. Light 
and air will be farnished by the best known mechanical and artificial 
means, while the ship will have natural advantages for these great 
requisites for health and comfort equal to any class of vessel afloat. 

“The ground tackle of the Hm | will be in keeping with her 
magnitude and requirements, and of the best possible material. 

“The magazines and shell. rooms will be very large and con- 
veniently situated —one forward and the other aft. Numerous 
powerful pumps are placed about the ship, for the purpose of freeing 
the ship of water, in case of fire, and for sanitary oe 

“ One thousand tons of iron armour will be expended in clading 
the Dunderberg. Five hundred tons are already in position. The 
plates on the hull are from 12ft. to 15ft. in length, 3ft. in 
width, and 8fin.’ in thickness, and are screw bolted to the 
wood cushion , lin. bolts. The plates are placed vertically 
on the sides. ‘The casemate armour is 4}in. in thickness and 
secured and placed in the same manner as on thv hull. These 
Slabs are over 8ft. im length and 28in: in width. ‘The iron used in 


| denser, 10ft. wide, 26ft. long, and 5ft. deep. 





the manufacture of the plates is of the best quality. The deck is 
covered with thick armour,.as well as the top of the casemate. — 

“ The pilot house is 6ft. in. di r, 7ft. in height, and 10in. in 
thickness, and is situated on the forward part of the casemate. 

“A long shelf extends out aft, under which are concealed the 
propeller screws and two rudders. These vital parts are protected 
with great care and strength, and a rare amount of care and skill 
has been displayed in the arrangement of the protector. In addi- 
tion to the main rudder, there is one placed above and forward of 
the propeller, which can be put in operation the instant any acci- 
dent should occur to the main rudder. 

“The Danderberg will have two masts, the forward one being 
fitted with yards, and she can spread several thousand yards of 
canvas. 
“The Dunderberg will have two horizontal back-acting con- 
densing engines of 5,000-horse power. They have been constructed 
by John Roach and Son, at the Etna Ironworks, in this city, and 
are pronounced by a board of naval engineers, who inspected them 
a short time since, as the best pair of engines in the country. They 
are massive, powerful, and reflect great credit upon their desiguer 
and builders. Mr, Erastus W. Smith, an engineer of great skill, is 
the constructing and superintending engineer on the part of Mr. 
Webb, Mr. Thomas Mann representing the Etna Ironworks, and 
the whole heing under the general superintendence of Chief- 
Engineer W. W. W. Wood, U.S.N., whose thorough sea-going 
familiarity, combined with an extensive practical as well as 
theoretical knowledge of his profession, places him at the head of 
our naval engineers. Assistant-Engineer W. K. Purse has been 
present as resident inspector, and together these able gentlemen, 
who have laboured together in the greatest possible good faith and 
harmony,,have produced a mass of machinery which we as 
Americans may well feel proud of. 

“The cylinders are each 100in. in diameter, with 45in. stroke of 
piston, and are placed on the starboard side of the vessel, side by 
side. The engines are provided with Allen’s patent surface con- 
The air circulating 
and condensing pumps are worked by independent engines; each 
engine has a bilge pump. There are four blower engines, with 
very large blowers, for ventilating purposes. There is also a 
reversing engine for each of the main engines, so that a boy could 
manage them. The engines will make sixty revolutions per minute 
ordinary steaming, with 25 lb. pressure: 

“The propellor shaft is 118ft. in length, and 18in. in diameter. 
The main journals, four in number, are 40in. in length, and have 
hollow brasses for water circulation; and it is believed that 
they will give no trouble by heating or melting. There are thir- 
teen collars at the thrust bearing, and a ball thrust, as additional 
safety. 

* There are six main and two donkey boilers. The main boilers 
are 13ft. deep, 17ft. 6in. high, and 21ft. 5in. front, with sixty fur- 
naces in two tiers. The smoke pipe is 13{t. in diameter, and is 
shot-proof when it passes through the casemates. The most per- 
fect ventilation will be maintained in the boiler room at all times. 
The cost of the engine and boilers will be over a half million of 
dollars. The contract rate of speed will be fifteen knots per hour. 
In every respect the Dunderberg will be the ship of the age, and 
her performances will, no doubt, create a sensation here as well as 
in Europe. She will receive her boilers and the balance of her 
engines as soon as they can be put on board. 





HER MAJESTY’S SHIP HELICON, 


WE extract the following description of one of the 
most recent additions to our navy from the Zimes. Re- 

rded in the light of an experiment, the trial trip of the 

elicon is full of interest. Our readers will do well to 
bear in mind, however, that, in the absence of any data as 
to the power exerted by her engines, it is hen impos- 
sible to arrive at any really vaiuable conclusion as to the 
merit of the new (?) bow compared with that of the 
Salamis—the Zimes reporter to the contrary notwith- 
standing. It does not occupy many minutes to calculate a 
couple of diagrams at least, and it seems strange that a 
report so elaborate in other respects should lack the one 
thing needed to render it highly instructive. 


The improved paddle despatch vessel Helicon, 837 tons, and 
250 horse-power, nominal, of engines, completed her trials at 
Portsmouth on Wednesday. This vessel was originally designed, 
and nearly completed building, in Portsmouth Dockyard on similar 
lines to those of the Enchantress, Psyche, and Salamis, and possess- 
ing in common with those vessels the then established Admiralty 
form of lean fore body, or hollow lines forward. The trials of the 
three latter vessels, as also the trial of the Alberta, royal paddle 

acht, which possessed similar lean bows, proved the vessels to have 
es either overdone with engine power, or their hulls to have been 
exceedingly faulty in their forward lines, and one of the first official 
acts of Mr. Reed, on his accession to power as Chief Constructor of 
the Navy, was to advise the Admiralty to order the fore body of the 
Helicon to be taken down from her midship section, and reconstruct 
her forward in the form she now possesses—in a prolonged bow 
below the water-line, with the floor of the vessel extended forward 
in the prolongation of the bow, the stem from the water-line falling 
inboard and fitted without the customary overhanging weight ot 
figure-head, bowsprit, &c. This peculiar form of forebody, which 
has been introduced into her Majesty’s navy by Mr. Reed, has been 
variously described in connection with the Pallas, Bellerophon, and 
other vessels designed by him, as a very novel feature in naval 
architecture, under the designations of ‘‘ U-shaped,” “ ram,” “ swan’s 
breast,” “cleaver,” and a dozen others, but there exists evidence 
that it was well known to the earliest naval architects, Fincham, 
in his“ History of Navai Architecture,” at page 4, giving an en- 
graving of “An ancient Trireme, according to Bafius,” which 
exhibits the same form and principle in the bow as that adopted by 
Mr. Reed, and applied in the Helicon and other ships, excepting that 
the bows of the ‘lrireme are more graceful in form above the water- 
line (the lines below the water are not given) than are those of the 
Helicon, but the latter are, no doubt, more correct in their form 
a>cording to modern ideas. Coming down, however, from the time 
of Bafius to the period when steam was first introduced for the pro- 
pulsion of vessels at sea, a8 more to the purpose of our present argu- 
ment, the prolonged bow will be found in the steamer Kilmun, 
built and engined by Mr. David Napier on the Clyde in 1833, 
expressly to beat in point of speed all other steam vessels then sail- 
ing on or from those waters. It is stated that when the Kilmun 
was first launched she was found, by some miscalculation of her 
weights, to sit on the water too much by the head to fulfil her 
owner's anticipations. Under these untoward circumstances her bow 
was lengthened or prolonged below the water-line, and the desired 
equilibrium having been by these means attained, she then beat, as 
her builder had declared she would, all other vessels then afloat. 
The next appearance of the prolonged bow was, on a small scale, 
with her Majesty’s screw despatch vessel Flying Fish, at Ports- 
mouth, a few years since, with which she attained a speed of better 
than a knot per hour over the rate attained with her old bow; but 
the importance of this — experiment was eclipsed soon after- 
wards in the adoption of the principle by M. Du Puy de Lome, the 
Chief Constructor of the Imperial French Navy, in the Solferino, 
Magenta, and other vessels, and subsequently by our own Chief 
Constructor, Mr. E. J. Reed; the latter gentleman, however, vary- 
ing in a slight degree in his form of bow from tho form given by 
M. Du Puy de Lome. The theories of both gentlemen may be 
taken as nearly the same. M. Du Puy de Lome contends that 
although the Magenta and Solferino both carry quite a mountain of 
sea before them when under full steam, they were intended by him 
to do so, his theory being that the bow, instead of acting like a 
wedge to split the sea horizontally, sideways, it ought to plough up 
the water and turn it aside from the ships’ path in furrows. From 
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what our Chief Constructor has written and said on the same sub- 
ject his ideas appear to be almost indentical with those of his 
rench confrére—Mr. Reed’s idea being that the water in front of 
the vessel's midship section must be got rid of and out of the way ; 
and, therefore, the sooner this is done the better for the speed of the 
ship, and that this is most effectually done by the prolonged bow. 
With regard to the heaped-up waves in front of the prolonged bowof 
a vessel under full steam. described by M. Du Puy de Lome as 
“ quite a mountain of sea” in front of the bows of the Magenta and 
Solferino, Mr. Reed considers it to be loose water lifted up from 
beneath, and hurrying forward from the bows in the direction in 
which the ship is advancing. In the instances of the Enchantress, 
Psyche, Alberta, and other vessels possessing similar hollow 
lines forward, both Mr. Reed and M. Du Puy de Léme agree in 
describing the mass of water heaped up at their bows, when at full 
speed, as so much dead or solid water, which must necessarily 
retard the ship’s speed. These remarks are given from memory, and 
not as involving the authority of either of the gentlemen quoted for 
strict accuracy at the present time in all their details. In a trial of 
speed at the measured mile (which is sometimes looked upon with 
too great a degree of confidence as a true test of a vessel's speed) 
with a representative vessel of each class of bow, as in the present 
trial between the Salamis and Helicon, it would be simply a false 
conclusion to award the palm of superiority in speed to that vessel 
which should beat the other by a fraction of a knot in a mean of six 
knots’ run over the mile course. There are many circumstances, 
irrespective of the vessel’s form of hull or the efficiency of her 
engines, that might give this slight superiority, by chance, to one 
vessel or the other. With the Helicon, for instance, no superiority 
in point of speed simply was anticipated for her at the measured 
mile over{the speed of the Salamis, but her great superiority iv 
speed and action over the Salamis and other vessels of like form is 
anticipated at sea, amoung waves, when the disposition of her bow to 
bury itself, like those of the Salamis, Psyche, Enchantress, and 
Alberta, would manifest itselt, and the vessel not only then prove 
superior to them in speed, but also immeasurably superior to them 
in buoyancy and steadiness when pressed under tull steam against a 
heavy swell of the sea, As regards the false conclusions which may 
be drawn from the results of a measured mile trial only, the trials 
of the Enchantress, Psyche, and Salamis give the best illustration. 
The Enchantress on her deep-draught trial, on the 20th of June, 
1863, had a midship section,.of pas sone feet, a displacement of 
956, and a mean draught of 10ft, din. Her indicated ‘horsé-power 
was 1,318 and her speed 14-026 knots, The Salamis on her deepest 


draught trial (excepting her omparison with the resent 
one of the Helicon, and to w' refer. again directly), on 
tion ‘of 235it., a displace- 


the 7th of June, 1864, had a sik n d 
ment of 926,and a mean draught of on Her indicated horse- 
18 mots, According to these 


power was 1,440, and: hers ? 

results, therefore, the Ench when somewhat more immersed 
tban the Salamis, was driven with Jess power at a higher rate of 
speed than the Salamis. The Psyche, om the other hand, gave an 
intermediate return between the two, but approaching that of the 
Enchantress. ae . 

The Salamis having the origitial Jines of the Helicon, and being 
also fitted with engines cast from ‘the same set of patterns, with the 
same tube space in her boilers and ‘area of fire-bar, was selected as 
the trial ship of the Helicon by the Admiralty, with the given 
directions that both vessels were to be tried over the measured mile 
in Stokes Bay under precisely similar conditions of immersed area 
of midship section, displacement, weather, &c., the Salamis repre- 
senting the old form and the Helicon the new form of Admiralty 
clipper bow. The hulls of the vessels differ in length by about 6it. 
in favour of the Helicon, owing to the prolongation of her bow. 
The principal dimensions of both are—length between a, 
lars, 220ft.; breadth, extreme, 28ft. 2in.; depth in hold to top of 
floor, 14ft. 6in.; burden in tous, 837; engine power, 250 horse, 
nominal. Like the Psyche and Enchantress the Salamis and Helicon 
have a large t of cabin dation for their t ge, being 
fitted for special service, for which they are admirably adapted from 
their moderate size and great speed. Their engines are from the 
manufactory of Messrs. Ravenhill, Salkeld, and Co., have each a 
pair of oscillating cylinders of 6lin. diameter, with 4ft. 6in. length 
of stroke, driving paddlewheels fitted with feathering floats, the 
extreme diameter of the floats being 20ft. Gin., their breadth 3ft. Gin., 
and their length 8ft. The Salamis made her competitive trial for 
the Helicon over the measured mile in Stokes Bay on the 30th of 
March last, with a mean draught of water of 10ft. 44in., the immer- 
sion of the upper edge of the wheel floats being 14in., and the wind 
ata force of 1 from N.W. ‘The results of the trial are placed in 
juxtaposition with those of the Helicon in order to make the com- 
parison between the two vessels as clear as possible. 

The preliminary trial of the Helicon’s machinery previous to her 
trial over the measured mile course took place about three weeks 
since under favourable circumstances for testing the action of her 
bow in a greater seaway than could possibly be met with at the 
measured mile, the wind at the time blowing half a gale from 8. W., 
and the vessel being steered out clear of the east end of the Isle of 
Wight, until she met the full roll of the sea running before the wind, 
when she was put at it under a full pressure of steam, the engines 
making 33 revolutions. Her behaviour under these circumstances 
was found to be all that could be desired, even by Mr. Reed, who 
was on board. She rode the sea with the greatest ease and steadi- 
ness, lifting her bows gracefully, yet lightly, to the waves, as they 
rolled under her forefoot and passed away smoothly to leeward. 
No sprays of water came on her deck from over her bows, the only 
water that gained her deck being spray, ‘“‘skeeted” over just 
forward of her paddle-boxes. The result of the trial, neces- 
sarily short, however, appeared to prove the correctness of 
Mr. Reed’s theory as to the indisposition of the plough-bow to 
bury itself in the sea when the engines are driving the ship under 
a full pressure of steam. Subsequently to this first trial the Helicon 
was carefuliy prepared for her comparative trial with the Salamis 
over the measured mile in Stokes’ Bay. The weights on board 
were carefully made up until their total amount was exactly equiva- 
lent to what she will carry when in commission for active service 
with her stores and crew complete, and her draught of water brought 
toa mean of 10ft., being 10ft. 3in. aft and 9ft. 9in. forward. This 
draught was considered, from the Helicon’s fuller sections forward, 
as compared with the forward sections of the Salamis, to give an 
equality of displacement to the two vessels on their trial, although 
the latter vessel drew rather more water than the former. The 
immersion of the upper edge of the Helicon’s floats was found to be 
the same as with the Salamis—14in. The preparations having been 
completed, the Helicon was taken out of Portsmouth harbour to the 
measured mile on the 14th of July, to make her comparative speed 
trial, but shortly after she left the harbour the wind increased to 
a force of 4, and the trial was deferred until a more favourable 
Opportunity, the trial of the Salamis having taken place with the 
wind only at a force of 1. As tho state of the tides necessarily 
postponed the trial until the next springs, advantage was taken of 
the opportunity to place the Helicon in the Warrior dock at Ports- 
mouth, and gave hor 8-in. breadth of wooden stem a brass 
»-shaped facing that should offer less resistance to the water when 
the vessel is being propelled at her highest rate of speed. When 
the Helicon is under full steam, in perfectly smooth water, she 
carries in front of her stem a swell of heaped-up water two feet 
above the surrounding level of the water. Above this two fect of 
heaped-up water a considerable volume of water was sent up the 
— — dth - _ lined stem by its resistance to the 

ater, an meet this r difficulty—apparently and ib! 
also, to lessen altogether the body of sm carried i tesut at the 
ship's bow’s—the >-shaped metal facing has been given to 2 
ship's stem. Whether the adoption of such a measure would pro- 
duce other than infinitesimal results could only be fairly judged 
when the ship was next taken to the course of the measured mile, 
and an opportunity for this, owing to the circumstances mentioned, 
po bead — ust ene when her trial over the measured 

successfully accom i 
factory resulta. y plished, and attended with very satis- 











-river Monitor. All these vessels having been designed upon the 





The Helicon left Portsmouth on Tuesday morning, in charge of 
the usual officials of the steam factory aud reserve of the port, 
drawing 10ft. 3in. of water aft and 9ft. 10in, forward; half an inch 
mean immersion in excess of her load draught when complete in 
all respects for service at sea. The force of the wind and the state 
of the sea were about equal to what existed when the Salamis was 
tried. The runs over the measured mile gave the following re- 
sults :— With full boiler power—No. 1 run, 14°575 knots; No. 2.run, 
14285 knots ; No.3 run, 14°815 knots ; No. 4 run, 14:118 knots; 
No. 5 run, 15:000; No.6 run, 13°846 knots. First means :—14°430 
knots, 14°550 knots, 14-466 knots, 14559 knots, 14423 knots. 
Second means, 14°490 knots, 14°508 knots, 14512. knots, and 14°491 
knots. Mean of means, or speed of the ship, 14500 knots; revolu- 
tions of engines—maximum, 35 ; minimum, 25; load on safety valve, 
25 lb. ; pressure of steam in boilers, 271b.; vacuum in condensers, 
25in. With half-boiler po ur runs were made, which gave 
knots per each run, 14°220, toed 4, 14°118, and 11-111; first means, 
12-317 knots, 12°316 a and 12-614 knots; second means, 12316 
—12°465 knots; mean of,.means, or speed of the ship, 12-390 
knots ; revolutions of the engines—maximum, 30; minimutin, 29°5, 
As the Salamis made her as the trial vessel of the Helicon, at 
as nearly as possible the same displacement, &c,; we append here 
the general results of her trial at full boiler power, premising it, 
however, with the remark that the indicated horse-power of the 
Helicon’s engines ‘has not been given from want of tithe on the 
trial to work it out on the indicator card diagrams ;—Mean speed of 
Salamis, 13°689 knots; revolutions of engines—maximum, 825; 
minimum, 31-916; indicated horse-power, 1,388°24, Comparing, 
therefore, the fall boiler power trials of the two ships, it will be seen 
that the Helicon, with her prolonged bow, has made nearly a kuot 
greater speed than the Salamis accomplished with her old hatchet- 
shaped bow, notwithstanding that such hatchet-shapéed forms had 
hitherto been considered the “clippers” of Whitehall, Mr. Reed 
pa! ‘therefore be fairly congratulated on his success with the 
Helicon, aud especially so as he explicitly declared previous to her 
launch off the stocks, that his chief anticipations of the proved 
success of the Helicon over her sister despatch vessels would “ be 
at séa among the waves” roter than at the measured mile. With 
regard to the >-shaped metal facing to the Helicon’s stem, it was 
found on Tutsday that there was a considerably less sheet of 
water spinning up her stem when she was at full speed as com- 
pared with the last time she was under weigh, and there was also 
a somewhat less volume of heaped up or broken water in front of 
the bows, the difference in the latter respect being, as nearly as 
could be ascertained under the circumstance, as 2ft. above the sur- 
rounding water level on the last occasion to 18in, on the present, 

The working of the engines and boilers was most satisfactory, 
and did credit ta the makers, Messrs. Ravenhill, Salkeld, and Co. 
At the conclusion of the trial the Helicon returned to Portsmouth 
harbour. She is expected to be placed in immediate commission. 








| 
THE AMERICAN LIGHT-DRAUGHT MONITORS. | 


From the last volume of the report of the Committee on the Con- 
duct of the War, we extract the following in relation to the vexed 
question of the unfortunate light-draught Monitors :— 

“In the Senate of the United States, June 29, 1864— 

** Resolved, That the Committee on the Conduct of the War be instracted 
to inquire what progress has been made in the construction of the iron-clad 
steam gunboats contracted for in the year 1862, by whom the contract was 
made on the part of the Government, who planned the models of the same, 
and who is responsible therefor ; have any of them been finished, if so, what 
was the condition of the vessel after sue was launched ; are the other 
vessels contracted for to be built on a plan or model similar to the Chumo, 
lately launched at Boston ; and all information which may be had touching 
said gunboats, 

“The joint Committee on the Conduct of the War submit the 
following report :— 

“During the year 1862 the necessity for some light-draught 
armoured vessels, for operations on our western rivers and the shallow 
bays and sounds upon the Atlantic and Gulf coasts, became so 
urgent that the Navy Department determined to provide some for 
that purpose if possible. Application was,made to Mr. John 
Ericsson, the inventor of the original Monitor, for a plan of a light- 
draught Monitor, to carry one turret, and to have a draught of from 
six to six and a-half feet. Ou the 9th of October, Mr. Ericsson 
submitted to the Department a plan, which, to use his own words, 
‘was not intended as a working plan, yet it defined with clearness 
and precision the principle, and the mode of building the 
vessels, engines, boilers, and propellers.’ 

“Mr. Ericsson, not having time to make all the calculations and 
detailed working plans, that work was confined to Chief-engineer 
Alban C. Stimers of the United States navy. Mr. Stimers had been 
engaged with Mr. Ericsson in the construction of the first Monitor, 
had gone in that vessel, in the capacity of engineer, from New York 
to Hampton Roads, had there assisted in the contest between the 
Monitor and the rebel iron-clad, the Merrimac, and since that time 
kad been engaged more or less, by urder of the Navy Department, in 
superintending the construction of the other Monitors contracted for 
by the Department. The detailed plan having been prepared by Mr. 
Stimers, the Department advertised for proposals as follows :— 

* «Advertisement. j 
“«*LJGHT-DRAUGHT VESSELS FOR THE RIVERS AND BAYS. 
*** Navy DerartTMent, February 10, 1853. 

“The Navy Department will receive proposals for the construction and 
completion, in every respect (except guns, ordnance stores, fuel, provi- 
sions, and nautical instruments), of armoured steamers of about seven 
hundred tons, of wood and iron combined, having a single revolving 
turret. 

“¢On personal application at the Navy Departmentjin Washington, or to 
Rear-Admiral Gregory, No. 413, Broaiway, New York, parties intending 
to offer can examine the plans and specifications, which will be turnished 
to the contractors by the Department. 

**No offer will be considered unless from parties who are prepared to 
execute work of this kind, having suitable shops and tools, of which, 
if not known to the Department, they must present evidence with their 








re The Act of Congress, approved July 17, 1862, prohibits the transfer of 
any contract or order, or interest therein. 

*« « The bidders wil! state the price, aud the time within which they will 
agree to complete the vessel or vessels, and the vid must be accompanied 
by the guarantee required by law, that if awarded to them they will 
promptly execute the contract. 

“** Propositions will be received until the 24th day of February, and they 
must be endorsed ** Proposals for vessels for river defence,” to distinguish 
them from other business letters.’ 

“From the bids thus received a general average price was 
established of a little less than 400,00u dols. each, and during the 
months of March, April, and May, 1863, contracts were made for 
the building of twenty light-draught Monitors upon the same plan. 
Mr. Stimers was placed in charge of their construction, and the 
contractors were directed to look to him for instructions, He was 
ordered to consult with Mr. Ericsson in preparing his plans and 
drawings for contractors, and, at his own request, was authorised to 
establish an office and employ assistants in New York city, where 
he could have facilities for frequent and easy consultation with Mr. 
Ericsson. , j 

“ In May, 1864, the first of these vessels, the Chimo, built by Mr. 
Aquila Adams, was Jauuched at Beston. She was found to be a 
failure, so far as the original design was concerned, of a light-draught 


same plan, further work was at once suspended upon them. A 
commission was appointed on the 11th of June, 1804, to examine 
them, and to recommend what should be done with them to remedy 
their defects. The commission reported on the 9th of July, 1864, 
recommending that tive of the vessels should be changed into torpedo 
boats, by removing the turrets, &c., in order to lighten their 
draught, and that the other fifteen should be changed vy building 
up their si¢es 22in., increasing their draught, but rendering them 
more serviceable us Monitors. ‘That recommendation was adopted 
by the Department, and the proposed changes have been carried out. 

“ These vessels were found to be defective in draught and in speed. 





Instead of being some 15in. out of the water when fully completed 
and equipped, as was the original design, it was found that they 


would barely float, their decks being awash with the water. Their 
speed, instead of being from seven to nine knots an hour, was found, 
upon trial, to be only from three,and a-half to four knots an hour. 
The increased draught was caused, first, by a miscalculation of the 
materials and the amount of displacement; and, secondly, in conse - 
quence of the additions and alterations made in. the plans after the 
contracts. were entered into, Many of these alterations were consi- 
dered necessary, from the experience gained by the navy in the 
attack made by the Monitors and other vessels upon the rebel forts 
in the harbour of Charleston, and were adopted to obviate defects 
which that engagement showed ‘to\exist in the Monitors, The 
addition of a water tank around the vessel was made upon the sug- 
gestion of Admiral Smith, chief of the bureau of yards and docks, 
for the purpose of enabling these light-draught vessels, when navi- 
gating unknown waters, to sink themselves, so that when they 
should run aground they cold be floated off by pumping the water 
out of the tanks. 

“ The errors in the calculations of weight and amount of displace- 
ment would appear, from the testimony, to be in a great part 
attributable to Mr. Stimers and thosein his employ. He had almost 
the entire control of the matter. To him was entrusted the making of 
the calculations, drawing the plans, and superintending the work of 
construction. He had the calculations made by a young man ina his 
office, who, Mr. Stimers says, was a man of ability, but too 
young and inexperienced to make all the calculations upon which 
were to be built twenty vessels at a cost of several millions ot 
dollars. Mr. Stimers says that, although he had great confidence in 
tbe ability of this young man, yet he deemed it necessary that his 
work should be reviewed by others of more experience; for that 
purpose he says that he submitted the calculations to Mr. Lenthall, 
Chief of the Bureau of Construction and Repairs, stating that they 
were the work of a young man, and it was important that they should 
be veritied, and requested that it should be done, which was refused. 
This statement of Mr. Stimers is flatly denied by Mr. Lenthall. 

“Mr. Stimers also states that, according to orders, he consulted 
with Mr, Ericsson in regard to the plans and alterations and additions 
to the original plan, and also consulted, or endeavoured to do so, with 
the Chief of the bureau of Steam Engineering, Mr. Isherwood, and 
the Chief of the Bureaus of Construction and Kepairs, Mr. Lenthall. 
Mr. Ericsson, while admitting that he was shown many of the plans 
and drawings prepared under the direction of Mr. Stimers, denies 
that he was consulted at all, even in regard to those matters which 
were shown to him. And Mr. Lenthall and Mr. Isherwood deny 
that they were ever consulted by Mr. Stimers in regard to these 
light-draught Monitors. 

“The defect in the speed was caused mainly by the increased 
draught of those vessels ; the principal difficulty being caused by the 
immersion of the overhang protecting the rudder, which prevented 
the screw from properly operating, in consequence of its being 


| partially enclosed in a box under the water. Some of the witnesses 
| attribute some of the lack of speed to the engines not being such as 


should have been put in those vessels, 

“The fact having been fully established that those vessels, as 
originally planned and constucted, failed to accomplish the purpose 
for which they were designed, your committee have not deemed it 
necessary to take testimony in regard to all the details, nor in their 
report to refer to all the details which appear in the testimony. 

‘* It is due to Engineer Stimers to state that his duties as general in- 
spector and superiutendent of the construction of Monitors and iron- 
clads were very arduous. He says :— 

“*T had to visit Boston, Philadelphia, Chester, Penna., and Wilmington, 
Del., besides a great many places about New York, ‘There were new vessels 
also being built in Cincinnati and Pittsburgh, although I did not visit 
there until some time after that ; but there was a great deal of correspon- 
dence growing up, making out all these new contracts, teaching civilian 
inspectors what their duities were, and learning what were the views of the 
Navy Department and Captain Ericsson. I was consequently occupied 
pretty closely.’ 

“ He does not appear to have been influenced by any desire other 
than to make as serviceable vessels as possible. A misunderstanding 
arose between him and Mr. Ericsson, which led Mr. Ericsson to deny 
any responsibility in the matter, and for some reason there was an 
unfriendly feeling towards Mr. Stimers upon the part of the Chief of 
the Bureau of Steam Engineering and the chief of the Bureau of Con- 
struction and repairs. ar. Stimers says that he always regarded 
those officers as inimical to the construction of ironclad vessels. He 
says :— 

***T always felt that it was a regular fight—that we had to conquer them 
before we could get them to doanything. On the one side it was a fight 
with the bureaus, and on the other side it wasa fight with the contractors 
* — them do anything right. It was a very unpleasant position which 

aeid, 

“On the other hand, those officers deny that they either had or 
have now any unfriendly feeling towards Monitor or ironclad 
vessels, but express a very poor opinion of Mr. Stimers. 

“ When it was found that these vessels were failures as originally 
designed and constructed, Mr. Stimers was removed from the posi- 
tion he had held in relation to them, and they were placed in charge 
of other officers, and altered as recommended by the commission 
appointed to examine them. The five changed into torpedo boats 
were altered at a cost of from 50,000 dols. to 60,000 dols. each ; the 
other fifteen were altered at a cost of from 80,000 to 100,000 dols. 
each. With these aiterations they would appear to be a very 
serviceable class of vessels, though not so serviceable as they should 
be, considering the expenditure of time and money upon their con- 
struction, except those fitted up as tory-.Jo boats, which are of but 
little utility. 

“ Your committee cannot refrain from the expression of the opinion 
that it was unwise to order the coxstruction of so many vessels upon 
precisely the same plan, without first testing the questions involved 
by the construction of one or two, or at least carrying them so far 
forward towards completion as to enable the Department to under- 
stand and remedy the defects which have been shown to exist in 
those light-draught Monitors. 

“ Respectfully submitted, 
“B. F. Wave, Chairman.” 





Report ON THE Tuames River.—Yesterday the report of the 
select committee, together with proceedings, minutes of evidence, 
&c., was published for presentation to the House of Commons. The 
committee report that the constitution of the Thames Commissioners 
is unsatisfactory, and they are very much in debt; that the naviga- 
tion works are in a dilapidated condition ; and that the navigation 
would be greatly increased if such works were repaired in a proper 
mancer, and the present high charges and other impediments 
abolished. As tothe future management and improvement of the 
navigation of the river, the committee have agreed to the following 
resolutions;—1. ‘bat the maintenance and improvement of the 
upper navigation of the River Thames is important, and thai all 
practical steps ought to be taken to render it self-supporting. 2. 
That the navigation of the upper and lower Thames should be 
placed under the same management.. 38. That this management 
should be in the hands of the “ Conservators of the ‘'hames,” with 
such addition to their number asa due regard to a proper represen- 
tation of the local interests of the upper navigation may require. 4, 
Thatnotolls orcharges should be levied on the upper navigation which 
are not applied to its support. 5. That all existing works, rights, 
and charges injuriously affecting the upper navigation should be 
put an end to upon such terms as to compensation as Parlia- 
went may determine. 6, That separate accounts should be kept 
in respect of the upper and lower navigations, and that power 
should be given to make the revenue arising from the lower 
navigation a collateral security for moneys raised for the pur- 
poses of the upper navigation. 7. That all fishing rights be so 
exercised as nut to interfere with the navigation ot the river. 8. 
That powers be given to raise the money necessary for the above 
purposes, such money to be the first charge on the revenues of the 
upper navigation, such powers being given for compounding with 
the existing bondholders as Parliament may determine. 9. ‘That a 
bill be introduced by the Board of Trade to give effect to the above 
recommendations, 
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SHIPBUILDING 


GALVANISED IRON AS A 
MATERIAL. 

Ir has long been admitted that, although iron is, undoubtedly, the 
most suitable material for the construction of ships, the readiness 
with which it fouls in sea water gives rise to much inconvenience ; 
the consequence has been that almost innumerable compositions have 
from time to time been proposed to remedy the evil; yet the success 
obtained has been but very limited. A series of experiments have, 
however, recently been undertaken by Professor Crace Calvert and 
Mr. Johnson, which seem to have led to the discovery of an effec- 
tive remedy, and one which can be readily applied. The reliance 
which can be placed upon all experiments conducted under Professor 
Crace Calvert’s supervision is too well-known to need comment; it 
will, therefore, suffice to record the experiments themselves. 

They took twenty square centimetres of each metal, which they 
cleaned with great care and attention, in order that the action of 
the sea water might bave its full effect; then two plates of each 
metal were placed in separate glass vessels, and immersed in equal 
volumes of sea water. After one month the plates were taken out, 
and any compounds that had adhered to the surface carefully 
removed ; the plates were then dried and re-weighed, and the loss 
estimated. To render their results of more practical value, they 
calculated the action of 100 litres of sea water upon one square 
metre of each metal, and found the amounts of metal dissolved to 
be—steel, 29°16 grammes ; iron, 27°37 ; copper (best selected), 12°96 ; 
copper (tough cake), 13°85; zinc, 5°66; galvanised iron (Johnson’s 
process), 1°12 ; block tin, 1°45; and stream tin, 145 grammes. Of 
virgin lead and of common lead the quantity dissolved was merely 
a trace. The conclusions to which these results obviously lead are 
that steel is the metal which suffers most from the action of sea 
water, and that iron is most materially preserved from the action of 
sea water when coated with zinc, and, therefore, not only should 
iron exposed to the action of sea water be galvanised whenever this 
is practicable, but, in their opinion, it would amply repay shi 
builders to use galvanised iron as a substitute for that metal itself. 

The extraordinary resistance which lead offers to the action of sea 
water naturally suggests its use as a preservative to iron vessels 
against the destructive action of that element; and although they 
are aware that pure lead is too soft to withstand the wear and tear 
which ships’ bottoms are subjected to, still they think that an alloy 
of lead could be produced which would meet the requirements of 
shipbuilders. Feeling that experiments made with a limited amount 
of sea water might not be a fair criterion of the action of the ocean 
upon metals, they repeated their experiments upon plates of 
40 centimetres square, which were immersed for one month in the 
sea on the western coast (Fleetwood), taking the precaution that 
they should be constantly beneath the surface of the water, and sus- 
pended by flax rope attached to a wooden structure, to prevent any 
galvanic action taking place between the plates and the structure to 
which they were attached. The amounts of metals dissolved were 
—steel, 105°31 grammes; iron, 99:30 ; copper (best selected), 29°72 ; 
zinc, 34:34; galvanised iron (Johnson’s process), 14°42; lead (virgin), 
25°69; and lead (common), 25°85 grammes, 

It is to be rewarked that the action was much more intense in 
this instance than « hen the metals were placed in a limited amount 
of water .t the labor.tory. These results are due, probably, to 
several cai ses acting at ‘ue same time—that the metal was ex 
to the covetantly renewing surface of an active agent; and that 
there was ao @ considera le friction exerted on the surface of the 
plate by the ccnstant motion of the water, there being at Fleetwood 
a powerful tide and rough seas, What substantiates this opinion is 
that the lead = undoubtedly lost the greater part of their weight, 
not by the solvent action of the sea water, but from particles of lead 
detached from them, in consequence of their coming in contact 
with sand and the wooden supports to which they were attached; 
but this cause of destruction having been observed with lead plates, 
it was afterwards carefully guarded against in the case of all the 
other metals, 

Another series of experiments was likewise made, which cannot 
fail to prove of great value in connection with the application to 
ships’ bottoms of copper and yellow metal sheathing—the action of 
sea water upon various brasses was carefully tested. They immersed 
for one month plates of various alloys in that fluid, and it was found 
that the action of 200 litres of sea water upon one square metre of 
surface was:— 




















Composition of the Brasses. |Quantity of Metals dissolved, 
Copper. | Zine. panne Iron. (Copper. | Zine. |Total. 
| | a | 

Pure copper and zine] 50°0 | 50°0 _ - 1110 | 10-587 11°647 
Commercial brass ..| 66-0 | 825 | 15 |0-579| 3:667 | 8-324) 7-570 
Muntz metal (sheets)) 70°0 | 29°2 08 0°438 | 4°226 | 2°721) 7°385 
Muntz metal (bars) | 62:0 | 370 10 | 0°501| 2697 | 3-493] 6-691 
Prepared brass .. ++] 500 | 480, °© t 7040 | 3°477/10°832 








* And 2 per cent. of tin, t 0°365 oftin dissolved, 

This table shows how very differently sea water acts upon divers 
brasses, and the influenced exercised upon the copper and zinc com- 
posing them, by the existenc> in them of a very small proportion of 
another metal; thus, in purc orass the zinc is most rapidly dissolved 
(which, en passant, is the contrary to what takes place in galvanised 
iron), while it acts as a preservative to the copper. Tin, on the 
other hand, appears to preserve the zinc, but to assist the action of 
sea water upon the copper. The great difference between the action 
of the sea water upon pure copper and upon Muntz metal seems to 
us to be due not only to the fact that copper is alloyed to zinc, but 
to the small proportion of lead and iron which that alloy contains; 
and there can be no doubt that shipbuilders derive great benefit by 
using it for the keels of their vessels. They were so surprised at the 
inaction of sea water upon lead, that they were induced to compare 
its action with that of several distinct varieties of water—Manchester 
Corporation water, well water, distilled water in contact with air, 
and thesame deprived of air; and the figures obtained confirmed their 
previous result, that sea water has no action on lead, except what 
arises from friction.—Mining Journal. 





Scorca Pic-Iron, From AN Enautsn Port or Vrew.--An elaborate 
report, which has just been issued by Messrs. Lockhart and Co., the 
well known metal brokers, in Liverpool, shows the wonderful pro- 
gress of the Scotch iron trade in the last quarter of a century. 
It exhibits a reduction “ of 56,000 tons in the stock of pig iron in 
Scotland in the last six months, that the present stock bears about 
the same proportion to the wants of the trade as the stock in 1852 
bore to the wants of that period—about seven and a half months’ 
consumption ; and the price in that year rose more than 100 per 
cent., and the average price for five years, 1853-57, was 70s. 6d. per 
tov.” Italso shows that, whilst the **demand from America can 
hardly be worse than during the first half of this year, other im- 
portant outlets are opening up to the iron trade ob this country ;” 
und “the only reserve stock anywhere of consequence to draw 
from is Scotch pig iron.” It reveals the remarkable fact that the 
largest deliveries of pig iron on record were in 1864, when the 
highest price was 67s. 3d., and the average 57s. 3d. per ton, with 
the value of money averaging 7} per cent. Notwithstanding the 
stoppage for some time of the consumption of pig iron by the late 
“strike” among the puddlers in England moll Scotland and the 
forslacking of exports to the United States, the stocks of ig iron 
have already this year decreased in the North of England 11,000 
tons, and in Scotland upwards of 60,000 tons. According to official 
returns, the total shipments last week were 17,179 tons, against 
18,138 tons in the same — of last year, thus showing an in- 
crease of 4,041 tons. Such is the enlarging demand for iron, both 


at home and abroad, that it is now fairly in excess of the supply; 
and we are again enabled to congratulate the country upon the 
beginning of another period of prosperity in this important trade. 





BIDDELL’S MACHINERY FOR PULPING 
TURNIPS, &c. 


Tuts invention, by G. A. Biddell, of Ipswich, relates to a class of 
machines known as root pulpers, having teeth or cutters projecting 
from the surface either of a disc, cone, or cylinder, which cut or tear 
the roots into mince or pulp. The improvements consist in so 
arranging the teeth or cutters of the machine that some of them 
shall project further from the surface of the disc or barrel to which 
they are attached than others, snd so fixing them relatively to 
poe other that those projecting the least shall cut away the portions 
of the substances to be prs neme | upon which have been left uncut by 
the longer teeth or cutters. 


FIG .t. 
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By this improved arrangement of the teeth or cutters the root or 
substance under operation is not allowed to rest idly upon the sur- 
face of the disc or barrel carrying the teeth or cutters, a defect in 
the action of all this class of machines hitherto constructed. The 
teeth or cutters which project the furthest from the surface of the 
dise or barrel are made to pass between fixed projections, by which 
means the pulp is more eveuly formed, and no large pieces of the 
substance under operation allowed to and mix with the pulp. 
The teeth or cutters are kept clean and prevented from clogging by 
means of a revolving brush or other suitable contrivance. 
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Fig. 1 is a cross vertical section through the barrel, showing the 
finger plate and clearing brush. Fig. 2 isa plan of the barrel and 
finger plate. 

4, a, a, a, are the long or highest cutters or teeth, made of steel or 
other hard metal; 5, 4, 6, b, the short cutters or teeth, also of steel or 
other bard metal, made wider than the long teeth, so as to ensure 
the removal of all the substance of the vegetable matter to be 
operated upon that is left by the long teeth. These teeth or cutters 
are firmly attached to the barrels or discs by wedges of wood in the 
usual manner. The long cutters a, a, a, a, pass between the fixed pro- 
jections of the finger plate c,c, which is firmly attached tothe framing of 
the machine. The short cutters , 6, b, 5, do not pass between the pro- 
jections of the finger plate, but just clear the ends of the projections. 
dis the clearing brush, the bristles of which are either of strong 
foreign grass, whalebone, or other suitable material. This brush 
is made to revolve at such a speed by the wheel and pinion e and /, 
that its circumferential velocity is somewhat greater than the — 
of the tips of the teeth fixed to the barrels, so that it sweeps off from 
the surface of the barrel and from the teeth any pulp that might 
otherwise adhere to them. 

It will be seen that some of the teeth are constantly in action, the 
turnip or root having no tendency to travel idly eudways along the 
barrel, which is often the case in all machines hitherto made with the 
teeth set so as to form a belix or screw line round the barrel. 


JEBB’S IMPROVEMENTS IN CHURNS. 


Tus invention, communicated by Thomas Arnold Jebb to George 
Haseltine, of Chancery-lane, relates chiefly to the employment of air 
and water tubes arranged within the churn for the purposes of 
regulating the temperature of the cream or milk by the use of hot or 
cold water in the tubes; for the ge of a current of air into the 
midst of the cream or milk; and for more efficiently breaking and 
dividing the body of cream or milk when the latter is set in motion 
by the dash blades, the tubes are placed vertically, leaving a space 
of about one inch between them and the body of the churn, and 
equidistant from each other. They may be connected to the churn 
in any convenient and suitable manner to give them a firm support 
without preven their ready removal when desired. The water 
tube or tubes should be closed at the bottom and open at the top, for 
the p of receiving and holding warm or cold water, by which 
means the cream or milk is continually kept at the required tempera- 
ture. The air tube is open at the top and bottom to allow a current 
of air to pass into the cream, for the purpose of ventilating the same. 








The tubes answer the further purpose of separating and dividing the 


mass of cream or milk as it is moved by the revolving dash blades, 


thus effectually breaking the globules which contain the butter, and 
securing a complete and speedy aggregation thereof. A vertical 
shaft is employed, to which horizontal dash blades are fixed. The 
length of the lower dash blade is nearly equal to the inner diameter 
of the churn tub at the bottom, and the ends of said blade revolve 
under the lower ends of the air and water tubes, the effect of which 
is to drive away the cream from the lower ends of the tubes, and 
cause a strong suction of air through the air tube into the cream, 
The other dash blades revolve in the central space between the 
tubes. The requisite motion is given to the shaft inany convenient 
manner, and the tubes are so arranged that water and air may be 
introduced without removing the cover of the churn. 

The tubes A, A, and B are placed within the body of the churn 
equidistant from each other, and so as to leave a space of one inch, 
more or less, between them and the body of the churn. They are 
supported by the ring C, which have projecting shanks d passing 
through the side of the churn, and are held firmly by means of the 
nuts e on the outside of the churn. The tubes A, A, are made water- 
tight, and open at the top and closed at the bottom to receive and 
hold water. In warm weather these tubes may be wholly or partly 
filled with cold water or ice, and in cold weather warm water may 
be used, and the required temperature of the milk or cream may 
thereby always be obtained. These tubes are made flaring or 
funnel-shaped at the top, as shown at n, and may be removed at any 
time, for the purpose of cleaning and changing the water. The 
tube B is made open at the top and bottom, so as to allow a current 
of air to pass down through it into the cream, and thus thoroughly 
ventilate the cream. Each of the tubes also serves the further pur- 
pose of separating and dividing the volume of the milk or cream as 
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it is agitated by the revolving dash blades, part of the cream being 
forced against and through between the tubes and the side of the 
churn, rubbing against the side of the churn, and part being thrown 
inwardly towards and against the central shaft, thus effectually 
breaking the globules of butter, and insuring a complete and speedy 
aggregation thereof. One of the tubes A (for the purpose of cooling 
or warming the cream to obtain the right temperature) would answer 
a very good purpose, but the inventor prefers to use two in connection 
with the open tube B for ventilating. E is a vertical shaft to which 
the dash blades are connected. G, G, G, are the dash blades pass- 
ing through the shaft at right angles thereto, and projecting upon 
each side. The length of the lower dash blade is nearly oneal ¢ to 
the inner diameter of the churn tub at the bottom, and its ends 
revolve under the lower ends of the tubes A, A, and B, the effect of 
which is to drive away the cream from the lower ends of the tubes, 
and cause a strong suction of air through the air tube B into the 
cream. And in order that this effect may be produced in the most 
thorough mauner the air tube is made straight, aud placed nearly 
vertical in the tub, so that the dash blade will revolve in close 
proximity to and across the lower open end of the tube. The other 
two dash blades are made shorter and placed higher on the shaft, so 
that they will revolve in the central 7 between the tubes. H is 
a bevel pinion on the upper end of the shaft E gearing with the’ 
bevel wheel I supported in the gear frame J. The gears in frame 
secured to the cover K, which cover is held to the churn tub by 
the hooks 7; M is a winch handle, by which motion is given to the 
dash blades through the gearing as described. Water may be poured 
into the tubes A without removing the cover, and air will pass freely 
into the tube B. Either tube may at any time be removed and 
placed again in position in the churn without removing the cover. 








AgricutturaL Megetine 1n Lancasuire. — Three competitive 
exhibitions of cattle, machinery, and farm produce were held in 
Lancashire, namely, at Worsley, near Manchester, Ormskirk, and 
Accrington. The Tast named was the show of the North Lancashire 
Society, but was fined to machinery and a trial of implements, 
the more generally attractive, though not more important exhibition 
commencing to-day. 

ZigconruM.—Since the discovery of aluminium, which was brought 
about by the aid of the powerful reducer, sodium, chemists have 
been untiring in their endeavours to obtain the other metals sus- 
pected to exist in the bases, which kad until then resisted every 
effort to decompose them. It was thus magnesium was found soon 
after aluminium ; and now M. Troost, in a paper addressed to the 
Academy of Sciences, has described his researches on zirconium, 
or the base of zirconia, which is extracted from the precious stone 
called hyacinth zircon, or “jargon,” remarkable for its delicate 
tints, varying between white and red. M. ‘T'roost wishes to deter- 
mine whether zirconium, already found in an amorphous state by 
Berzelius, was a metal similar to magnesium or aluminium, or & 
metalloid not unlike carbon, boron, or silicium. His first experi- 
ments were directed towards obtaining zirconium in a crystallised 
state, and in this he succeeded by heating one part of double fluoride 
of zirconium and potassium with one part and a half of aluminium 
in a crucible made of the charcoal which accumulates in the gas 
retorts, and at a temperature equal to that required for melting iron. 
When the crucible has cooled, the surface of the button of 
aluminium which bas been formed is covered with thin crystalline 
laminw, pressed together like the leaves of a book. The aluminium 
may be removed by dissolving it in hydrochloric acid diluted with 
twice its volume ob water; by this means the lamina of zirconium 
may be removed, but there still remains some consisting of an alloy 
of aluminium and zirconium. The pure metal, in the cry 
state as described, is a very hard substance, of great brilliancy, and 
resembling antimony iu colour, lustre, and brittleness. The lamine 
are easy to cleave in two directions, inclined to each other at about 
93 deg., their planes being inclined to the third or ground plane at 
an angle of about 103 deg. The density of crystallised zirconium 
is 415. Chlorine combines with it at a dull red heat; the sul- 
age and nitric acids do not attack it at the ordinary temperature. 

ts real dissolvent is hydrofluoric acid. Amorphous zirconium, 98 
obtained by Berzelius, is a powder scarcely distinguishable from 
powdered charcoal ; it is a bad conductor of electricity. 
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Tue object of this improvement, patented by Mr. A. B. Childs, 
of 401, New Oxford-street, for his brother in the United States, is 
more particularly to construct circular sawing machines for sawing 
wood and other materials, capable of being worked by manual, in 
the absence of other power. In so doing, the whole machine is 
constructed and worked so as to give the least possible friction, that 
the power applied shall be as effective as possible. In using the 
ordinary constructed circular saw the wood is placed in front of it, 
80 that the teeth will strike on the top of the wood when fed to the 
saw. 

With this machine the material sawed is placed to the back of 
the saw; by so doing, the teeth is made to cut upward in place of 
down, which if not prevented would lift the material from the saw 
table. This is done by placing a shaft across the top of the table at 
the back of the saw, which shaft serves the double purpose of hold- 
ing the wood down on the table or against a friction roller suspended 
across the table bed, and feeds the work to the saw at the same time ; 
the feed motion is made self-acting. This method of placing the 
material to the back of the saw, as described, has the sdvantage of 
preventing it from being forced down on the table by the action of 
the saw, which would cause considerable friction, and, conse- 
quently, require additional power to work the machine. This 
would be very objectionable in a machine to be worked by manual 
power, 

Properly described the material being sawed is suspended be- 
tween the upward action of the saw teeth and downward pressure 
and action of the feed motion, with sufficient extra pressure in the 
feed mction to keep the material pressed to the saw table and 
friction roller. The feed and holding down shaft is worked by a 
System of pulleys, cord, and chain belts. The pulleys are constructed 
in cones for increasing and diminishing the feed motion to suit the 
work, The feed shaft is combined with a frame capable of 
being raised or lowered to suit the thickness of the material sawed. 
‘The saw is placed on the same shaft to which the power is applied. 
The spindle or saw shaft is furnished with a fly-wheel for giving 
regularity of motion to the saw. Sawing machines with these 
improvements may be constructed to be worked by steam or other 

wer; in such cases they will be furnished with intermediate gear 
or increasing the motion of the saw, and also pulleys for receiving 
the power to work the machine. 

Fig. 1 represents a side elevation of the macbine; Fig. 2 is a plan 
or top view of it. 

A, A, represents the main frame of the machine constructed of 
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wood for economy, and held together at its joints by screw bolts to 
facilitate taking it apart and re-erecting. If desired the frame can be 
made of iron. B isa circular saw, and the spindle on which it is 
mounted revolves in suitable bearings let into the top of the frame 
under the table board, as represented in Fig. 2 by dotted lines ; the 
spindle is also furnished with a fly-wheel C, to serve asacrank, and 
produce regularity of motion to the saw; D is a grooved conical 
ulley attached to the saw spindle, from which motion is obtained 
or working the feed gear G through the cone pulley E, chain 
wheels F, and cord and chain belt 8; one of the chain wheels F is 
| united to the cone pulley E and the other to the end of the feed 
| shaft G, as shown in Fig. 2. H, H, are iron quadrant frame 
pieces, one attached to each side of the machine, and joined or 
| framed together by the tie piece R. The duty of this frame is to 
| carry the feed shaft G. The frame or quadrant pieces are made to 
| rise or fall to suit the dimensions of the material sawed; the 
frame is held to any point within the range of its motion by means 
of screw bolts Q, Q, passing through the framing P, P, and slots z 
in the quadrants. The frame or quadrants H, H, have a vibratory 
motion, the centre of which motion is in line with the centre of the 
saw spindle. The feed shaft G can likewise be shifted up and 
down where it is attached to the fronts of quadrants H, H, by means 
| of screw bolts passing through the slots ‘I, T. This is done in 
| order to give the feed shaft a greater range of motion than it would 
| otherwise have by only moving the quadrant frame. The cone 
| pulley E, and chain wheels F, F, are so united to the quadrant 
piece H next to the fly-wheel, that when the feed shaft is raised or 
lowered it does not alter the relative distances between the centres 
of the saw spindle, pulley, and chain wheels. The feed shaft is 
| provided with teeth opposite the edge of the saw for penetrating 
| and feeding the material to the saw. M is aslide for guiding and 
| gauging the thickness of the work sawed, and is made movable to 
| and from the side of the saw, and held at any desired point by 
| means of screw bolts pas up through the slots N and slide M, 
| as shown in Fig. 2. is a friction roller projecting slightly above 
| the top of table, and suspended on springs K, under the table 
board. These springs are forced down and held in a resisting state 
| by the pins ¢, é, for the purpose of giving the friction roller a strong 
| upward resistance. This is done to prevent the feed shaft G from 
forcing the material sawed down on the table surface; in the mean- 
| time, should the material sawed be unequally thick, the springs are 
| not so strong but what they would permit the friction roller to yield 
: sufficient to prevent damage to the feeding apparatus. 





SPRATT’S FASTENINGS FOR GATES AND DOORS. 


Tuts fastening, invented by John Eldridge Spratt, Margaret- 
street, London, consists of a plate on which are suspended upon 
= two lugs or catches, of which rests at bottom upon a 
edge, and between which there is a space or opening ; each lug is 
free to swing inwards, and is prevented from swinging or moving 
outwards by the ledge upon which it rests at bottom. Supposing 
this ap; us fixed to a gate post, and the gate be free to swing in 
either direction, and to be provided with a bolt or bar, then upon 
the bar moving along the ledge in either direction it will move one 
of the lugs inwards, and as soon as it has under that lug the 
lug falls, and the bolt coming in contact with the other lug fails to 
move it outwards, and is thus held between the two lugs until it or 
one of the lugs is raised to liberate it. 

The inventor prefers to use a lever bolt moving on a fixed point, 
the outer end provided with a handle, which, on being depressed, 
raises the engaged end of the bolt and frees it from the fastening. 
If applied to a gate or door moving in one direction only, then one 
lug and a fixed stop will be sufficient. 


FIG,1. 
FIG .2. 
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Fig. 1 of the accompanying engravings is a face view of the 
improved fastening. Aisa ro on which two lugs or catches B, B', 
are suspended upon pins O, ©'; each of the lugs B, B', rests at 
me upon a ledge D; there is a space between the two lugs, as 
shown. 

Supposing this apparatus fixed to a gate-post, and the gate be free 
to swing in either direction, and to be provided with a bolt or bar, 
then upon the bar moving along the ledge D in either direction it 
will move one of the lugs, say the lug B', inwards into the position 
indicated by the dotted lines, and as soon as it has passed under the 
lug the lug falls, and the bolt coming in contact with the other 
lug B fails to move it outwards, and is thus held between the two 
lugs until it or one of the lugs is raised to liberate it. The inventor 
prefers to use a lever bolt moving on a fixed point, the outer end 
provided with a handle, which on being depressed, ‘raises the 
engaged end of the bolt, and frees it from the fastening. When the 
fastening is to be applied to a gate or door moving in one direction 
> then one lug and a fixed stop are sufficient. 

ig. 2 shows a fastening with one lug B suspended on a plate A 
upon a pin C; Dis the ledge on which the lug rests at bottom; and 
E isa stop for the bolt or bar attached to the gate or door. 








Rattways AND TELecraPns In Russta.—The Russian Govern- 
ment is actively engaged in extending its system of railways and 
telegraphs. A railway is now being constructed to connect the 
Lemberg line with Odessa, and another from Tchernovitz to Galatz 
on the Danube. The State has recently decided on the construction 
of another line from Krementchong and Balta, in connection with 
the trunk line from Odessa to Kharkof. The line from Dunabourg 
to Vitebsk is being carried ovt, and the company is bound to com- 
plete the work as far as Polotzk by November next year, and to 
open the whole line within twelve months more from that date. 

he necessary capital has just been raised for the formation of a 
railroad from Posen to Warsaw. The grand undertaking of con- 
necting Russia with America by means of telegraph, is boing 
carried out under a treaty between the Imperial Government and 
the American Western Union Telegraph Company. This projected 
line is to pass through Nicolaief, Behring’s Straits, the Russian 

jons in America, and British Columbia, to San Francisco, 
where it will be connected with the telegraphic system of the 
United States. The capital of the company is fixed at ten millions 
of dollars, of which nearly eight millions and a half are said to be 
already subscribed. The line is to be finished in five years, under 
forfeiture of the concession of the company, which is otherwise to 
last for thirty-three years. Another important scheme is the con- 
tinuation of the Prussian line of telegraph from Kiachta on the 
Tartar frontier, to Pekin, and a director of the Russian telegraphs 
has been for along time in communication with the Chinese Govern~ 
ment at Pekin on the subject. 

Tue Viceroy or Eoyrr.—The state yacht Mahroussé, which 
| has been constructed by Messrs. Samuda Brothers, at their build- 
| ing yard, Millwall, Poplar, for his highness the Viceroy of Egypt, 
| was launched from the building slip on Monday. This vessel, a 

paddle steamer, the largest of her class that has yet been built, is 
| 400ft. long over all, 42{t. beam, 29!t. deep, and measures 3,200 tons. 
| She has been built under an order given personally by the Viceroy 
| in October last to Mr. J. D. A. Samuda (the p t M.P. for Tavi- 
| stock) on his visit to Egypt, and the first plate of her keel was laid 
| only on the 13th of January last. The dimensions and form of the 
| vessel, and, indeed, all matters conducing to its form and construction, 
| were left entirely to the discretion of Mr. Samuda, the sole desire 
| of the Viceroy being to obtain a vessel with the best seagoing 
qualities, and the fastest speed the experience of the firm could 
| produce. Looking to the magnificent proportions, the graceful and 
symmetrical lines, the buoyancy with which she floats on the water, , 
| and the space provided for the gigantic engines intended to propel 
| her, there seems very little doubt but that a result fully equal to 
| the highest expectations formed of her performance will be realised. 
The internal arrangements are on the most comprehensive scale, 
and include under a full poop a suite of magnificent state rooms 9ft. 
high, the largest saloon being 60ft. by 38{t. Below the deck the 
| entire range of cabins are nearly equally lofty, and the whole length 
of the vessel aft of the engines is appropriated to state apartments 
| for the Viceroy and his special attendants, while an entire deck 
| below the main cabins ia devoted to the use of his suite and high 
officers of State. The ceremony of naming the Mahrouss¢é was 
| performed by Mrs. Charles Oppenheim, in the presence of a large 
and distinguished assemblage of ladies and gentlemen invited to 
witness the proceedings. The bottle being broken, and the small 
cord cut which holds the monkey weight suspended, they fell, and in 
their fall released the dog shores and the cradle in which the vessel 
was fixed, and the ship, Cte thus set free, glided majestically into 
the water. Immediately after the launch the vessel proceeded to 
the Victoria Docks, where she will receive ber engines, which have 
been prepared for her by Messrs. J. Penn and Son, of Greenwich. 
They are a pair of condensing engines of the nominal power of 
| 800 horses, but capable of working to at least seven times that power. 
They are fitted with every improvement that experience bas shown 
desirable, and are ane: A among the finest specimens of their 
class that have ever issued from Messrs. Penn’s manufactory. We 
| understand that it is expected to obtain from them the extraordinary 
| speed of 18} knots per hour, equal to twenty-two statute miles on 
| trial, and 16} knots on her usual voyages at sea. This will enable 
the Viceroy to make the voyage from Egypt to Marseilles in about 
three days. The vessel will be completed with all possible despatch, 
| and every exertion will be made to have it ready for sea in little 
| more than two months from the present time. —Ezpress. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) e 





THE FRICTION BRAKE NOT A TRUE TEST OF THE POWER 
OF ENGINES. 


Sm,—Your correspondent, Mr. Pinchbeck, thivks that the discre- 
pancy which I have observed between the actual power exerted by 
the engine and that shown by the brake is only an apparent one, 
and that my observation bas been at fault ; and he gives an illustra- 
tion of a brake in common use, which he thinks simpler than the 
ove used by me, and which, he is confident, measures the power 
correctly, 

1 did not give a drawing of my brake, because I supposed that the 
description of it, as being precisely similar to those used by the 
Royal Agricultural Society, would be sufficient for every one 
interested in the matter. It did not differ, however, from the one 
shown by your correspondent, except in being provided with the 
well-known equalising arms, in place of the safety chain, and being 
on an indepondent shaft. 

This safety chain, by the way, the other end of which is 
“attached to some fixed object,” has a suspicious look, It is hori- 
zontal, and is shown drawn taut.. Now I su that to do this 
would require the exertion of many times the force which would be 
sufficient to sustain the wei, ht shown. 

The action of the brake as described by your correspondent is the 
same as that of mine; but the weight sustuined must be trifling. If 
400 Ib. or 500 lb. were hung upon it, the wood blocks:saturated with 
grease would svon be on fire. “ait > ; 4 

Your correspondent has not compared the por shown by the 
brake with that shown by the indicator, but is in precisely the posi- 
tion which I was before | commenced my experiments. If he will 
carefuliy compare the two he will find the discrepancy which I have 
shown staring him in the face. He will not be able by any means 
to charm it away, but it will remain.a fact not to be disputed, but to 
be accounted fit. “ined 

If I shali insite any accurate observers to investigate this, subject 
experimentally, that the truth may be established, my object in 
giviug publicity to my own experiments will have been accom- 
plished. Cuaries T. Porter, 

St, George’s Ironworks, Manchester. 





THE PENETRATICN OF ARMOUR PLATES. 
Sin,—I find that I have accidentally made a small numerical error 
in the formule in my last (Exarneer, vol. xx., p. 22), which should 
have been written :— 


2=B w 


d=Cw} ARAN pe: 
w=Dd>'. . 2 ee so ' @& 
which shows that the thickness penetrated is (ceteris paribus) as 
the cube root of the weight of the shot, or, in other words, is as the 
calibre of the gun. ‘his numerical correction strengthens the argu- 
ments of my last letter. 

The formulz 4, 5, 6, and 7, were deduced from experimental data 
independently of theoretical considerations, and are, therefore, to be 
retained in the form in which they were originally given. ‘That the 
ratio of penetration to weight of shot should differ slightly in ex- 
periments from the theoretical ratio given above, might, from 
various considerations, have been auticipated. : 

Waiutam Cawtnorne Unwin. 

Kendal, August 7th, 1865. 





SMALL BOILERS, 


Sm,—Fully appreciating the great convenience and saving in 
point of space and rental of “small boilers,” yet would I like, with 
your permission, to ask your correspondent, “ Lewis Olrick,” as to 
whether a corresponding saving in point of expense for coals, &c., 
would accrue by the adoption of such for small manufacturing or 
general purposes ; or whether the expense for fuel, &c., would not 
more than counterbalance the saving of space, &c. ? 

It seems to me that the necessary frequent cleansing that would 
be requisite for keeping up the evaporative efficiency of such small 
tubular boilers (to the due performance of which the boiler must be 
cooled down, and, of course, an extra amount of fuel ‘be required 
for getting up steam again), would be seriously against the general 
adoption of such boilers. 

I can quite see that for fire-engine purposes the present kind of 
boiler is highly adapted ; but the question is whether this kind of 
boiler would be so economical for general manufacturing and other 
land purposes, where hardly so small a space only is obtainable. 

Again, has he ever known a tubular boiler, with its quick com- 
bustion, to equal, in all respects, collectively (from price at first to 
its being done for service) the well-known Cornish Moiler, with its 
“slow” combustion, during the period of twenty years, which is 
the time a well-made Cornish boiler will last ? 

There are at present Cornish boilers that have worked night and 
day for ten years without cessation, except for cleansing purposes, 
without costing one farthing for repairs—not even having had a fire- 
bar to be replaced. Tuomas Hoskine. 

32, Pembroke-square, Kensington, W., 

Aug, 2nd, 1865. oe 


Sm,—Would you allow me, through your columns, to ask Mr. 
Lewis Olrick what he means by 25-horse power actual (not indi- 
cated”)? and for a “ common arithmetic ” method of how he arrives 
at the results contained in his letter published in your last issue ? 
What is the use of the indicator if it is not a true test. 

August 9th, 1865, Exarne Man, 





THE PATENT LAWS. 


Sin,—The editor of the Times and some others appear to labour 
under the idea that invention is a conception of the mind, which 
only requires to be made known to be immediately appreciated and 
adapted to use by all having any knowledge of the subject to which 
the invention applies, whereas all who know anything of invention 
are well aware that this conception of the mind is only the beginning 
of the invention, and that the labour of practical ly testing and 
perfecting extends generally over many months or years, and 
that scheme after scheme has to be tried, and patent after 
patent obtained, before commercial success is attained, and 
this is, more or less, the case with all successful inventions, and 
there are more cases of failure than success with all this labour. 
Can anybody in his senses believe that men will invent under these 
circumstances without hope of reward? Oh! (the reply is) he will 
be rewarded by the reputation, this will bring trade—another 
fallacy. Inventors, it is admitted, are generally poor, how can they 
incur the expense of acquiring this reputation. Besides that, 
inventors are not, as @ rule, in business as machine-makers ; they 
employ others, and if the reward is in the trade brought to the 
machine-maker, how could the inventor be benefitted? But, sup- 
pose the inventor and machine-maker were one and the same 
ae, then, by the very fact of inventing and perfecting the 
invention, he would sink capital, and other makers could and would 
immediately copy his perfected invention without expending any 
Capital, so that the very man who invented and perfected the 
machine could be undersold by every other maker, as he would 
have to pay interest — capital sunk, which other makers would 
escape from; and if he was a machine-maker in a small way he 


would be swamped by the reputation of the firms 

freely steal his a eg agers wes pevty =e 
The Times says an inventor may have a right to his invention, 

and, if there is no patent law, he may keep it secret; and the Times 


| adds—“ Let him do so, if he can ;” by which the Times either teaches 

that it will be perfectly right to steal an invention secretly worked, 
| or that other persons will re-invent or discover it, so that it will 
become public. But what a shallow argument! Will the other 
persons who discover it make it knowm#@*yWill not they have the 
same interest with the first discoverer tovatse it.in secret? What 
does it matter to the man who firét'makes @@' invention, aud uses it 
in secret, if twenty others do the same, so fay 
secret, when thousands or tens of tho it wide it if publi 
known? Withhold protection to the ins r, and 4 may be fifty 
years before an invention is’ publicly known, as en will be 
sworn to secresy, and paid for it by a Certain »y of the 
profits. Grant protection and there may be, in the meantime, thou- 
sands of improvements made, alf originating ‘im thé fitst idea. 

The Times says a person may make @& provement and 
he may get a patent, and the whole tradé miay"be slaves to him for 
fourteen years. This is another shallow argwment, || Jfithe inven- 
tion is a trifling improvement it cannot affect ‘thé ‘trade: Many 







not used by another person in the same trade—where isthe slavery ? 
Again, the Times says, ‘* Several‘ persons may make "the sate im- 
provement within a few’ months ofeach other—but ‘would these 
persons make the attempt without a patent law t6'stimulate them ?” 
What do we offer prizes for but to stimtilate? “Is not competition 
the great feature of theage? The law grants patents not to inven- 
tors alone but to introducers of inventions from abroad; what are 
patents but prizes to be obtained by those who first invent and bring 
into public use ? ‘ean 

All progress is generally by a series of small improvements, 
especially in the present day; but these ‘small improvements will 


invented they will not come into use without they are vested in 
persons having an interest in pointing out and proving their 
advantages. This is well known to those who have had any ex- 
perience in invention and challenges contradiction. 

Manchester, August 9th, 1865. P. IT 
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THE: ANGLO-FRENCH EXHIBITION OF 1865. 

On Monday morning last the Anglo-French Exhibition was 
opened at the Crystal Palace, at Sydenham, in the presence of a 
larga body of spectators. Mr. Herbert Maudslay, of the firm of 
Maudslay and Field, occupied the chair, and after prayer had been 
offered by the Rev. Dr. J. A. Emerton, he, in an unassuming speech, 
pronounced the exhibition opencd. The secretary read a letter of 


following from Mrs. Cobden :— 

«* Dear Sir,—I much regret that I shall be unable to accept the invitation 
with which you and the committee have honoured me, to attend the open- 
ing of the Anglo-French Exhibition. I feel assured that, had my dear 
husband been living, he would have given his earnest sympathy and support 
to an exhibition designed to p te the cause—always so dear to his heart 
—of international peace and goodwill, and so honourable to the men by 
whom it was originated, and by whom it is being carried out. With my 
best wishes for the success of the exhibition, the progress of which I shall 
watch with deep sympathy and interest, believe me to remain, dear Sir, 
yours sincerely, “C, A, COBDEN.” 

Others besides Mrs. Cobden have shown interest in the under- 
taking, not by giving active assistance, which the working men 
promoters of the undertaking declined to receive, but, in raising a 
guarantee fund, in case such should be hereafter found necessary. 
Among the gentlemen who have given in their names for this 
purpose, are the Right Hon. William Cowper, M.P., Mr. Thomas 
Baring, M.P., Mr. John Stuart Mill, M.P., Sir Morton Peto, Bart., 
M.P., Mr. Stephen Cave, M.P., Mr. Robert Hanbury, M.P., Mr. H. 
Bessemer, Mr. Dunbar, Mr. Beesley, Mr. George Moore, Mr. Hub- 
bard, M.P., Mr. Lyall, M.P., Mr. Walter Morrison, M.P., Dr. 
Guthrie, Mr. Ewart, M.P., and Mr. Henry Brown. The promoters 
also received for exhibition a colossal statue of the late Prince 
Consort, lent as a mark of approval of the undertaking, by her 
Majesty the Queen. : 

Among the gentlemen who addressed the audience on Monday 
were Mr. R. Coningsby, the secretary to the English Committee of 
Workmen, and M. Edmond Poutonie, oneof the French secretaries. 
Mr. Tallandier also, in the course’ of some remarks, said, rather 
forcibly, that the exhibition was not opened in the name of the 
Emperor, but of the workmen who had raised it by their contribu- 
tions. The two committees were ‘stated to be composed entirely of 
artisans and workmen of England and France, their intention being 
to exhibit only the handiwork of the same class. A portion of the 
lower gallery to the north of the great organ was apart for the 
exhibition, which contains specimens~of Me nimpe rer Ae manu- 
facturing firms, as well as:by individual 8, otherwise it would 
as a whole have been rathér'a “affait: “Tn fact the show of 
Monday was a nucleus, which*-will” grow" daily, and already 
necessitates the publication of atalogue. ; 

Among the engineering’ modéls Wis Oné of ‘Mr. R. B. 
Greenwood’s improved’ methods 6f ‘iecidénts upon rai 
ways. One of these was to give oral notice of danger to the engine 
driver, by means of a short spindle attached to the plug of the 
whistle, and connected to a long vertical spindle by means of a pair 
of lever wheels. The long spindle has a projecting finger at its 
termination, which would come in contact with a step temporarily 
fixed to the rail or one of the chairs, by which means a gang of 
workmen repairing the line would have the power of giviug-a most 
woubtehediie signal to'the engine driver. The system is very in- 
expensive and simple, and, combined with the plan adopted on some 
railways of dressing the plate-layers in bright red shirts, visible for 
a great distance, appears likely to give greater security. He also 
exhibited a model of some railway crossings, in which the V-points 
were abolished, the rails being shortened, and a broad flat plate in- 
serted, on which the flanges of the wheel run. A similar plate is 
used on one side, at the points where two lines of rail coalesce, but 
on the other side a hinged double rail is placed, moving slightly 
ona pin. These railway points arecapable of being used only with 
engines and carriages like those exhibited in connection therewith, 
by the same inventor. These engines and carriages have each one 
pair of wheels, with the flanges outside instead of inside the rails, 
so that, at whatever angle the siding may diverge from the main 
line, the flanges of the wheels outside the rails will always keep the 
carriage in the right direction while running over the flat plate. 
Mr. Greenwood announces that his invention has the following 
practical advantages :—“ In case of an impediment lifting the frout 
wheel, the flange running on the outside of the centre wheel on the 
opposite side prevents the carriage from <oing off the line; it willgo 
over the obstacle and keep on therail. In passing a curve, it takesa 
great part of the pressure from the foremost wheel, and prevents the 
tendency of the carriage to go over or break the axletree. It keeps 
the rails constantly in gauge, which will bea great preventive of 
accidents. Taking one-third of the friction on the other side of the 
rail it will, of course, take a great part of the wear; hence, a saving 
of thirty or forty per cent. of the expense of keeping the rails in 
repair. The carriages run easily without that oscillation invariably 
attending the ordinary carriages when going at a greatspeed. The 
points are so adapted as to permit the carriages to pass them at any 
speed, with the greatest facility. The patent safety railway carriage 
is directed to the desirability of preventing the carriages rising or 
upsetting under adverse contingencies, and to control the oscilla- 
tion when in motion.” It is evident that the great expense of 
changing the whole system of points and carriage wheels on a line 
of me md for ‘* experimental” purposes, will be a great bar to the 
introduction of such an invention as this, whatever its merits. The 
cheap and simple method of sounding the whistle, however, dese. ves 
attention. On one occasion the drawbridge of the South Wales 
Railway over the Western Cleddan river, at Haverfordwest, was 
raised to permit the passage of a vessel. The stoker of an advancin 
passenger train was busy feeding the fire, and the driver engag 
in oiling a portion of the engine, so that both of them ran past the 
drawbridge danger signal without noticing it. Anold woman near 








trifling patented improvements are adopted’ by' One pétson which are - 


never be made without protection is given to inventors; and if | 


apology for non-attendance from Mr. Blanchard Jerrold, also the | 


the line who saw a passenger train steaming as fast as possible into 
the river, began screaming so that the noise attracted the attention 
of the driver, who nobly made up for his carelessness by sticking 
to his engine, which he managed to stop but fifteen inches from the 
end of the rail. Here the illogical effurts of the human voice saved 
many lives. There appears tu be no reason why all distance signals 
should not be made to place a projection near the edge of rails, to 
‘sound the whistle by the apparatus of Mr. Greenwood, which would 
Penly cost a few shillings, and abolish those accidents caused by 
“overlooking danger signals. 

A model of what is styled a “ Railway Communicating Carriage ” 
is exhibited by Mr. Rock Chidley. It is made of light coloured 
wood, has but one door in the centre, and the passengers sit face to 
face, with @ passage down the middle. All the carriages in a train 
communicate with each other, rain and wind being excluded by a 
‘flexible covering of waterproof material fastened round the points 
of connection between the carriages. The inventor claims the 
following advantages for the system:—In the first place the 
carriages are constructed with‘ openings at either eud, with a 
covered or hoodéd platform, which will safely expand and contract 
over the buffers,so that a saloon is formed the whole length of the 
train, somewhat'on the “American system. He’ suggests that the 
guard’s van or vars can be placed between the carriazes of different 
classes, to’keep them as private as at present, and that any spare 
space in the guard’s van can be fitted up as a refreshment room. 
The inventor uses but one door for entry and egress, instead of 
four, five, or six, ‘as at present, whereby he says that access is more 
simple and safe—a rather doubtful conclusion. To provide good 
ventilation, the flooring and inner roofing of the carriages are 
perforated, and have slides to regulate the supply of air, without 
causing any draught. ‘The impure air is carried off by means of 
self-acting valved outlets, with a regulator as much under command 
as an ordinary bell-pull. The carriages are warmed by waste steam 
from the engine, by means of a serpentine pipe passing under the 
flooring, from the front to the end of the train, where an outlet and 
safety valve is fixed, 

The finest model in the place was that of the engines of the 
Alexandra, and it was beautifully finished. There was also a 
working model of a direct-acting steam engine and double action 
pump, by Mr. Thomas Bickle. ‘This model embodied several recent 
improvements, among others an improved water gauge, to indicate 

| the water in a boiler at three different levels, and could be packed 
under pressure while at work. ‘I'here were several other models of 
engines, force pumps, railway carriages, and brakes, some of them 
made by workmen in their leisure hours, and one or two manufac- 
tured by boys of engineering precocity. 

Among the inventions of domestic utility was one for rocking 
the baby, and'another for fastening on buttons. The cradle in the 
first-mentioned innovation was suspended from the apex of an A- 
shaped stand, and had a swinging motion, which, once commenced, 
was kept up for a quarter of an hour by means of strong simple 
clockwork apparatus, a spring being the moving power, and not the 
‘weight beneath. This ts the invention of Messrs. Sutton and 
Deavin. ‘The method of fixing buttons so that they will never 
come off is patented by Mr. Bussey. The button is of ordinary 
shape, but perforated by one central hole of larger diameter, in the 
place of four smaller ones. It is fixed on to the dress by a strong 
metallic stud, one of the heads of which is made afterwards by 
pressure; thus they may be squeezed on at the rate of five per 
minute, and have a neat and finished appearance. Mr. T. Blanchett 
exhibits a new dinner plate, which simply has an inclination to one 
side, to which the gravy will run. This is intended instead of a 
“well dish,” for the benefit of epicures, who, says the inventor, 
“shudder” to find their green peas or asparagus floating in gravy. 
Another domestic invention, which will meet with more public 
favour, is Payton and Stanley’s hat protector, to be fixed under the 
seats in pews, theatres, and places of public resort. It is made of 
iron, and, when screwed under the seat, leaves a space of about an 
inch between the wood and a horse-shoe shaped rim of iron, into 
which the brim of the hat is intended to slide. Thus the hat is safe 
from injury during the progress of a crowded public meeting, and 
cannot be withdrawn from its resting- place without the knowledge 
of the owner, since it cannot be removed by anybody at the back of 
the seat. This ingenious little contrivance is sure to come gradu- 
ally into use, since it meetsa public want. Mr. T’. J. Watson came 
forward in aid of deception, and exhibited imitation choeses, cones 
of sugar, half casks of butter, and other small articles made of 
wood, intended to help grocers and cheesemongers to counterfeit a 

er stock than they 

ome interesting carvings in wood were exhibited by Messrs. 
Victor'and Edouard Wirth, of Regent-street ; and the flower-stand 
(No. 297 in the catalogue), consisting of birds and branches carved 
out of walnut wood, is very beautifully and elaborately executed. 
A casket in boxwood, by Mr. Baylis, is also a fine specimen of carv- 
ing. The most curious specimen of woodwork in the collection is a 
chair, made by a man of the name of Wellat, who is engaged in the 
rail woh wood-key making business, in Derby. It is stated that he was 
much stru 4 fy ‘beautiful forms and colours of some of the ex- 
crescencés Of thé'English trees, so employed himself for ten years in 
collecting the natural pieces of the Pollard oak. He occupied his 
leisure time for seven years more in constructing a large chair and . 
stool of these materials. The chair has a strong frame of oak, and 
is coyéred with upwards of 20,000 pieces of wood. Some of these 
excreseences are stated to be remarkably appropriate, because the 
feet of the chair resemble lions claws ; to see such resemblance, 
however, requires a strong effort of the imagination. Although the 
chair took so many years to make, it looks a very uncomfortable one 
to sit in. 

A pair of Morse printing telegraph instruments were exhibited 
with sending apparatus constructed to send single currents of 
electricity only, that is to say, that positive and negative currents 
would not pass through the line alternately by its use. These two 
instruments were connected by about twenty yards of the Atlantic 
cable, with the sheathing wires turned back at the ends to expose to 
view the coating of tanned Manilla yarn, as well as the core of the 
cable. Ofthis length, to quote the messages from the Great Eastern, 
“ the continuity and insulation were perfect.” No exhibitor’s name 
was attached to this telegraphic apparatus, and as it was not num- 
bered, search in the catalogue was hopeless. The ‘ Golden Eagle,” 
so called bocause it is all made of copper, is again being exh:bited 
in this gallery, it having been removed from the Polytechnic. It 
will be remembered that this beautiful piece of work is built up of 
more than 10,000 pieces of beaten copper, each feather having 
passed under twenty to thirty hammering operations. Several 
small and cheap printing presses are exhibited in which the pres- 
sure is imparted by a metal roller, which acts upon every part of 
the proof and forme in succession, as they are carried beneath it 
on a flat metallic plate. A bust of Tom Paine attracted 
considerable attention. This gentleman, it seems, gave & 
small portion of his time to engineering study, and he was 
the first to propose in 1786, also to patent in 1788, an 
entirely new method of constructing iron and other bridges and 
roofs on a larger scale than hud been previously attempted. The 
iron bridge erected over the Wear in 1796 had but a single arch, of 
236ft. span, aud was built, it is stated, in accordance with Paine’s 
patent; so also was the Vauxhall Bridge, built in 1816. The bust 
is by A. L. Vago, from Romney’s portrait. Such are a few of the 
interesting specimens of work in, the Anglo-French Industrial 
Exhibition. 

In another part of the Orystal Palace, the tropical departinent, 
Monsieur Thiodon is exhibiting what he calls his ‘ Mechanical 
Animated World,” which gives plenty of amusement, but has the 
additional merit of owing its success to very clever automatic 
machinery. Miniature horses, with very fine action, draw carriages 
across the stage. A man wheeling a barrow drops it suddenly to 
make use of his pocket handkerchief, which he replaces in his 
coat-tail pocket, to the intense delight of the juveniles. A rope- 
dancer goes through numerous evolutions on a swinging rope, to 
which he cannot be seen to be attached by any means, and between 
each piece of exercise the automaton take a short swing on the rope 
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for a rest, and gazes round at its fastenings in a very natural 
manner. It is a considerable improvement on the Marionette shows 
of earlier days. 

Fifty-three French exhibitors only have forwarded specimens of 
their work to the Peace Jubilee of 1865, and the English com- 
mittee have resolved to invite the whole of them to a dinner at the 
Crystal Palace. There are very few mechanical models from the 
other side of the Channel; still some very fine specimens of micro- 
scopes and telescopes have been sent over by one or two Parisian 
firms. 





THE CEYLON RAILWAY. 

Tur Government of Ceylon, as trustees of the Ceylon public, 
have a property in course of construction which is to cost in 
round figures say a million and a quarier sterling—this will'bé 
about the sum total of the Ceylon Railway, which, if not quietly, 
is, at apy rate, unobtrusively making its way from the sea- 
upwards, over yawning ravines, across deep swamps, and round 
rocky precipices to the capital of the interior. It is worthy of note 
that to this day no representative of the Government, save the Govern- 
ment engineer asin duty bound, or of the public, has deemed it worth 
while to inspect the progress of this great enterprise throughout 
its most difficult portion,—‘ the incline.” No doubt the executive 
have the fullest confidence, and rightly so, in the skill and care of 
the official engineer and his staff, but it would have been en- 
couraging to those gentlemen—it would have been not more than 
they might have expected—had some one or more members of the 
Government gone over the ground on which so much toil, science, 
and money are being expended, mm 

We do not attempt to exonerate the Fourth Estate* of this island 
from a similar charge. Anxious to do justice to the railway execu- 
tive, while we, at the same time, inform the public of the progress 
of its largest stake in the cause of progress and civilisation, we 
have, however late, taken care to examine the actual condition'of tlie 
railway works along that portion’‘which certainly claims our chief 
attention—from the geographical difficulties which have had to be 
encountered, not less than from the scientific skill which ie fast 
overcoming them. 

‘Turning aside from the Kadnganawa Monument, commemorating 
an undertaking which was child’s play to that which we are about 
to describe—we passed along the rails of the upper portion of “the 
incline,” and soon found ourselves threading a narrow way amongst 
coffee and above rapid streams and rocky precipices. Itis impossible 
to look up from the road below at this, the most simple, portion of 
the “incline,” without feeling astonishment at the boldness of 
modern engineering science that can dare to make a way for the 
iron-horse over such apparently treacherous ground. Yet this 
section is easy compared to that which we traversed below. 

It is well that we did not come upon the more difficult portion at 
first. Accompanied only at this point by a Singhalese cooly, we 
might have hesitated to trust life and limb over places which we 
afterwards trod with considerable misgivings when assisted by the 
strong hands and steady heads of railway engineers. itis impossible 
to detine the feeling which steals over one as you pass, half creep- 
ing, half springing from ledge to boulder, from boulders to ledge, 
with a yawning depth below at which it is prudent not to gaze. 
You appear to be travelliug through the air. If any simile be 
needed to a railway journey such as that which will be opened to 
the Ceylon public some time in the year of grace 1867, it must. be 
found in a rapid excursion round the parapet of the Clock Tower 
in Colomb». 

The line of the Kandy road was soon lost to sight, and, as we 
listened to the heavy “ thud-thud” of the falling masses of rock 
that bounded from their ancient dwellings, high above to the mid- 
way forest or the paddy-field far below, we began to realise our posi- 
tion and the magnitude of the works we were about to visit. On 
the Kandy side of the great Moragalla embankment, 7Oft. high and 
240 yards in length, we were welcomed by Mr. Newton, the 
Government engiveer charged with the supervision of the line 
works from the bottom of the incline to Kandy, and Mr. Thompson, 
the contractor’s agent on the same portion. Passing from this em- 
bankment, which, when completed, will contain about 76,000 yards 
of earthwork, we made our way to another example of engineering 
Jabour—the “ Battery rock,” so called from the vast number of 
shots fired from it and their effect on the opposite forests. This’ is 
a bold cutting along the face of a steep hill, from which about 
15,000 cubic yards of material have been excavated, of which 8,000 
were from solid rock. The great number of shots fired from this 
cutting at one time gave it the semblance cf a heavy battery; and 
the effect of the constant firing may still be traced on the trees upon 
the opposite side of the valley, many of which were shattered and 
torn limb by limb, while others still contained amongst their 
branches fragments of splintered rock or broken boulders that were 
caught in their descent. 

The next work of importance to this is No. 8 tunnel, the largest 
on the entire line, being upwards of 350ft. in length, of which 
about half is already through—the work being carried on day and 
night at each end. 

If the reader will imaginea most uppretending bungalow 
ou the brow of a lofty mountain overlooking hill and valley, craig 
and ravine—so remote from the world, save that portion of it 
already described, as to be lost to all sounds but the soft notes of the 
wood pigeon and the discharge of miners’ shots far below, he-may 
be able to picture to his mind’s eye the resting-place whence: we 
departed one cool showery morning on our way down the incline. 

The consumption of blasting powder on these works approaches, 
we believe, half a ton a day. In connection with this subject a 
circumstance was related to us remarkably illustrative of uative 
character. A considerable quantity of powder had been conveyed 
by cart from Colombo to the Pass-road, where it was removed from 
the barrels and placed in bags for the convenience of transport 
along the line by means of coolies, In this operation a good deal 
of powder had been spilt on the ground, and in order that no traces 
of this carelessness might remain, one of the party brought a 
blazing firestick and applied it to the scattered powder. Immediate 
ignition was the consequence, and before the other coolies had time 
to jump aside the lighted train communicated with the bags of 
yeoeen, killing two or three of the party and injuring several 
others, 

But to our “walk.” The “sensation rock,” once such a formid- 
able piece of work and so dangerous to pass, is no longer an object 
of fear to the nervous, though it is easy to perceive even now, that 
before the present roadway was blasted out, it must have been a 
dangerous footpath for any living things save goats or gazelles. 
Looking down you perceive a sheer fall of 300ft. over solid rock ; 
beyond that, 70Uft. further, takes you to the paddy fields, in which 
buffaloes appear like mice, and men and women as mites on a cheese. 
From this one mountain about 16,000 cubic yards of rock have been 
removed by drilling and shots. It was on this spot we believe that 
a very pretty effect was produced by the drillers tapping a spring by 
one of their many shots. As the explosion took. _ the long 
pent-up water eager to find a vent, flang up a tall column that 
mingled most picturesquely with the fire, smoke, and dust of the 
shot, not unlike the water fireworks at Vauxhall in olden times. 

Passing onwards at the same gradual descent of 1 in 45, which is 
maintained throughout save in two places, whero there are short 
levels, and making a rather sharp curve, we found oursélves 
approaching the Deckande Pass, to cross which another huge em- 
bankment is in progress—the longest, we believe, on’ the line.’ It 
will contain, when ccmpleted, upwards of 90,000 eubic yards of 
earthwork, will be 176 yards in length, and 92(t. in height. There 
are also some severe rock cuttings here, from which from 7,000 to 
12,000 cubic yards have been removed. Across an ugly ravine 
near the great Allagalla Mountain a viaduct of stonework is just 
being commenced ; it will consist of six arches, each of 40ft. span, 


* A contemporary recently walked over about two miles of the incline,” 
describing a "deal from hi 
i wom ar Ky Guten Tt may” and, consequently, falling into many 








and about 50ft. high in the centre. This viaduct will be about 
300ft. in length. ; . 

The next object worthy of notice is the true sensational work of 
the incline, the “ Meyngalla” cutting, a vast excavation from solid 
rock along the edge of a most terrific precipice, across the centre of 
which a waterfall dashes with great force. There is, at present, 
little more than half of the work through; and after making our 
way cautiously along the narrow footing with many misgivings and 
some halts, we found ourselves close upon the waterfall. It was a 
noble sight, though our position was one of so much danger as to 

revent anything like a real appreciation of natural beauties; and 
t was not until we retraced our steps, and descended below, that wé 
caught a full view of the entire scene in all its grandeur. Looking 
upwards we could with difficulty distinguish: the many drillers 
cutting their way into the stubborn rock far above our heads, and 
scattered along the entire length of the dizzy pathway. It was on 
this spot that the life of one of these people was nearly sacrificed a 
short time ago.” Meer | too far out, his foot slipped, and he 
toppled ‘over the ‘frightful precipice; a narrow projected 
upwards, and to this the _ wretch clung for several minutes 
nutil'bis comrades; by joining hands, contrived to rescue him from 
his perilous position. 

The scenery is beautifully wild from this point downwards, 
though the rocks are not so massive and grand. There were, how- 
ever, a number of very difficult works in: both rock-cutting and 
earthwork, and by the time we reached Kadoogomowa, where 
dwelt the Government assistant-district-engineer, Mr. Gallott, and 
the contractor’s agent, we were well fatigued, and able to enjoy 
the cool evening breeze as it floated to us over a bed of magnificent 


roses. 

The works below this stage if less imposing have-been not‘less 
difficult, and in“one.case a tunnel has to be:lined throughout with 
stone, in consequence of the uncertain character of the rock. All 
the tunnels on this section, three in number, are through in the 
headings, the bottoms alone having still to be worked. @ noticed 
that nearly all the ordinary labourers at work here were Singhalese 
villagers, the drillers alone being Canarese or Bombay men. There 
were not so many of the former at work as could be wished, owing 
to the unfavourable weather and the fact that very many villagers 
were cultivating their paddy-lands, a circumstance which will 
always tend to interfere with low-couutry work. 

There are few amongst us who remember the first meeting held 
in Colombo for the purpose of obtaining a railway to Kandy. It 
took place twenty years ago. The various causes which delayed 
the attainment of the object are pretty well known. It may be sufli- 
cient to mention here that the principal cause of the many delays 
in the commencing of work and of the subsequent collapse of the 
Ceylon Railway Company, is to be found in the very difficult 
nature of the ground over which the line had to be carried. It was 
at one time believed that the railway would cost upwards of two 
millions sterling, an amount which caused so much alarm in the 
colony that it was deemed more prudent to await other estimates 
than proceed on such a scale. The railway now in course of con- 
struction will cost us about one million and a quarter, and it will 
be well that the colony does not forget to whom this economy is 


owing. 

The difficulties of the work may be said to have been almost 
entirely comprised within the dozen miles embraced by the iocline. 
The route as far as the first stage beyond Ambepusse contains no 
difficulties worthy of mention. Thence to: the top of the Pass of 
Kaduganawa the engineers found their great task. The ascent 
becomes in that portion of the line so sudden as to render the task 
of taking a train over the ground a most serious question. It has, 
however, been so managed as to give the line, as we have already 
the twelve miles of incline, 


said, a tof lin 45 t- 
with two slight éxceptions, ere are rip edn jents than this 
on some ‘lines, though not foram’ equal d On the Turin 


and Genoa line the Gioviincline, six miles in length, has an average 
of 1 in 86, with a very short distance at 1 in 29. From Vienna to 
hk: ot ie at Se cnen = tion olive Tie a the 
average ' steepest po! baleguediiaeer? 
Bhore Ghat, not quite sixteen miles in meg oe 6 average gradient 
is 1 in 48, the steepest for a short distance being 1 in 37. 

Not only is the gradient sufficiently severe for the distance, but 
the curves are than those on the Bhore GhAt, where a 
fifteen chain radius is the smallest; here the curves are mostly of 
ten and twelve chains. ‘ 

‘The main difficulty experienced by the engineer on this line was'to 
obtain a gradient as easy as 1 in 45, and in order to do this 
the line had to be led along the many hill-sides where it may now 
be seen. A superficial observer might be t 
the course of our railway wag made so winding. It was the only 
mode by which a good working could be obtained. Had 
it been ible to have found a series of hills ranning upwards to 
Kandy in a straight line the shorter distance would have made the 
gradient too heavy. It is impossible to look at the trace of the 
railway as it now stands without admitting the skill with which the 
natural difficulties of the country have been overcome, and its 
advantages turned to account. Atthe same time it is barely pos- 
sible to realise the obstacles which stood in the way before the pre- 
sent trace was finally determined upon, Mr. Molesworth and Mr. 
Scott, the chief and first assistant Government engineers, now 
Director General of Railways and Chief Resident Engineer, need 
no commendation at our hands for the manner in which their task has 
been thus far acomplished ; but it would be simple injustice to them 
were we toignore the skill with which every feature of this most difficult 
country has been turned to account and made subservient to their 
task. We could but wish that.some of our public works’ officers 
might have been witnesses while many portions of this undertaking 
were in hand, to have seen how admirably time and money were 
saved, and stability secured, by what appeared to be most simple 
expedients. We were especially struck with what is termed the 
“ contouring ” of culverts or large covered drains. This consists in 
leading the water through a portion of the work where the smallest 
amount of masonry is required, and where the fall is more direct 
than in the natural channel of the stream. By this not only is 
economy attained, but greater stability of work is secured. 

If the public should be thankful to the gentlemen who have had 
this task on hand, so also might the contractor, who has been saved 
many th ds of ds by deviations suggested or permitted b 
the government staff, fering seoerms Where a costly and difficult 
embankment or retaining wall had to be constructed, the line has 
been led into a cutting, and while considerable saving to the 
contractor is effected, greater durability and subsequent y 
in up-keep effected, Sometimes a bill side has been abandoned for 
acutting through the centre ; sometimes a costly tunnel has been 
obviated by a cleverly led cutting. In this way many expensive 
details laid down in the original plans and estimates have been 
altogether obviated, and this may, perhaps, account for the remark 
made by an unofficial member in council, that a number of retaining 
walls specified in the plans, had not been built, though the portion 
¢ oe line on which they were to have existed was said to be com- 
pleted. 

Passing clong the line in its present state will afford the visitor 
some idea of the toilsome labour that must have been endured 
during its early days, when scarcely a footway existed over a con- 
siderable portion of it; when jungle had to be threaded, rocks 
clambered over, swollen streams forded, and all this not merely in 
order to get over the ground, but for the purpose of comparing one 
hill-side with another, for the purpose of testing lengths, curves, 
and gradients, ia order that no advantage of ground might be lost. 

Before bringing this portion of our remarks to a close, we may as 
well observe that between the lower end of the incline and the 
terminus at Ambepusse the work will be of a comparatively simple 
character, with the exception of the masonry bridge over the Maha 
Oya, which is rapidly progressing. The station for Kornegalle will 
be ot Polgabawelle, and it is expected that by the end of the year 
trains may be taken so far along the line. ith the exception of a 








few miles of ballasting the permanent way between Colombo and 
Ambepusse may be said to be completed and ready for daily traffic; 


to wonder why ' 





but a good deal remains to be done to the Colombo terminus, and as 
yet very little has been done towards the completion of the inter- 
mediate stations at Heneretegodde and Veangodde. he cart 
to connect the Ambepusse station with the Kandy-road is nearly 
completed,'and may be used early in next month, some weeks before 
it will be req maCeylon Times. 

see 
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A New Exriostve Susstance.—Glycerine, as we all know, is the 
sweet principle of oil, and is extensively used for purposes of the 
toilet, but it hag mow received an application of rather an unex- 





pected nature. 1847 a pupil of M. Pelouze’s, M. Sobrero, dis- 
covered that gl ne, when treated with nitric acid, was con- 
verted into a explosive substance, which he called nitro- 


glycerine. It # oily, heavier than water, soluble in alcohol and 
a and acts so powerfully on the nervous system that a single 
drop placed on the top of the tongue will cause a violent headache 
which will last for several hours. This liquor seems to have been 
almost forgotten by chemists, and it is only now that M. Nabel, 
a Swedish , has succeeded in applying it to a very 
important branch ‘of’ his art—blasting. From a paper addressed 
by him to the Acad of Sci we learn that the chief 
advantage which | this P of one part of 
glycerine and three of nitric acid) possesses is that it requires a 
much smaller hole’ or chamber than gunpowder does, the 
strength of the latter being scarcely one-tenth of the former. 
Hence the miner’s work, which, according to the hardness of the 
rock, represents from five to twenty times the price of the gunpow- 
der eed, is so short that the cost of blasting is often reduced by 50 
per cent, The process is very easy: if the chamber of the mine 
presents, fissures,” it must, first be lined with clay to make it 
water-tight; this done, the nitro-glycerine is poured iu, and water 
after it—whieb, being the lighter liquid, remains at the top. A 
slow match, with a well percussion cap at one end, is then 
introduced into the nitro-glycerine, ‘The mine may then be sprung 
by lighting the match, there being no need of tamping. On the 
7th of June last three experiments were made with this new com- 
und in the open part of the tin mines of Altenburg, in Saxony. 
Spee of these a chamber, 34 millimetres in d ter, was made 
perpendicularly in a dolomitic rock, 60ft. in length, and at a distance 
of 14ft. from its extremity, which was nearly vertical. At a depth 
of Sft. a vault filled with clay was found, in consequence of which 
the bottom of the hole was tamped, Jeaving a depth of 7ft. One 
litre and a half of nitro-glycerine was then poured in; it occupied 
5ft.; a match and stopper were then applied, as stated, and the 
mine sprung. ‘The effect was so enormous as to produce a fissure 
50ft. in length, and another of 20ft.; the total effect has not yet been 
ascertained, because it will require several smal! blasts to break the 
blocks that have been partially detached.—Galignani’s Messenger. 
Workine Heavy Guns. — The newly-invented machinery for 
working the 12-ton 300-pounder Armstrong guns, with which 
her Majesty’s ironclad frigate Bellerophon, 16, 1,000 horse-power, 
preparing for sea at Chatham, will having been com- 
leted, the first of the experimental trials took place at Chatham on 
Baturday. The importance of such en invention becomes apparent 
when it is stated that each of the 300-pounders which the Belle- 
rophon will carry in her battery weighs, with its slides, car- 
riages, &c., no less than 17 tons. To cast loose, manceuvre, aud 
this class while the vessel is pitching and rolling in a 
beam sea, by the ordinary of manual a would be 
simply impossible. ‘The Vérited by Mr. Reed, the Chief 
Constructor of the Navy, and tested for the first time on Saturday, 
promises to effect a complete revolution in the system hitherto adopted 
of handling and guns on board our ships of war, the trials 
made proving that by ado the machinery Jes some three 
or four men will be sufficient for pretkiog guns of the largest size pos- 
sible to be placed on board our vessels. At the same time 
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it should be observed ‘that the object of the invention is not merely 
to enable the 12 ton, or ‘la¥ger, gun to be trained with facility, 
but also to put it under com control when the ship is pitching 


and rolling in a Seaway. ‘To accomplish the first of these objects it 
is only wecesgary to mount the gun-slides upon rollers at front and 
rear, and then the training force by means of a tackle in the 


usual , or by meansof the winches adopted in the invention of 
Copia Atay Cooper Key, C.B., in the Minotaur, or in the plan 
at ago by nder Scott, of a toothed wheel and rack on the 


, as fitted in his experimental slide now introduced into 
one of the vessels of the navy. It is obvious, however, that the 
facility with which a heavy gun, mounted on rollers at both ends, 
can be trained at a broadside port, in smooth water, would make it 
dangerously liable to break loose in a seaway, unless placed under the 
control of machinery. Any ——— mechanism to be worked by 
sailors in the hurry of a general engagement would be sure to fail, 
and, consequently, the machinery fitted on board the Bellerophon is 
exeeedingly simple. On the gun-deck itself nothing whatever is 
visible except an ordinary double wheel of metal, between four and 
five feet in diameter, formed exactly like a steering wheel, and 
supported on a hollow standard containing the gearing wheels that 
give motign to the machinery below. Even this wheel itself may 
be dispensed witb, for an exactly similar wheel is fitted on the lower 
deck ae the. battery, in which case, as would obviously be 
most desirable, the whole of the machinery for working the gun 
would, be entirely away and out of the reach of injury, while the 
orders of those iv charge of the gun could be transmitted by means 
of an ordinary voice tube of gutta-percha. The object of fitting 
the guiding, wheels.on both decks of the Bellerophon is to enable 
them to be worked separately, in order that the Lords of the Admi- 
ralty, on the occasion of their mepeng, the machinery iu the 
course of a few days, may determine which shall be retained, or 
whether both may be desirable, the one being used as supplemen 
to the other. -Fitted below the beams of the gun-deck is a shaft 
turned by the wheels described, on which is a powerful worm or 
screw thread, gearing into a worm wheel. The latter is keyed on 
a short vertical shaft of considerable strength, which passes up 
through the floors of the main deck, and is furnished with a strong 
flat lever lying along the deck and underneath the ship, the vertical 
shaft and no! tare lever exactly resembling the rudder-head and 
tiller of a ship. The lever is firmly connected with the slide by 
means of a very strong connecting pin, or bolt, working in a slot. 
This completes the machinery, which, as will be seen, contains but 
few parts, and those of the simplest and best known kind. The 
trials on Saturday showed the advantage of mounting a slide on 
rollers on both sides, as in order to train it it was only necessary to 
turn the wheel placed on either deck, when the gun and carriage 
moved with the utmost readiness and precision. The instant the 
wheel was stopped the gun was brought to a standstill, just as in 
the case of guns mounted in a revolving turret, so that the nicest 
accuracy of aim may be obtained. Ou the whole being released, 
the gun is locked by the worm and worm-wheel, the pitch of which 
is so nicely adjusted that, while the slightest motion of the ma- 
chinery will move the gun, no amount of rolling about can cause 
the gun to “fetch away,” and set the machinery in motion, 
Obviously it is in a seaway only that mechanism of this nature can 
be put to a satisfactory test, but, judging from the obvious strength 
of the machinery employed in the Bellerophon, there can be but 
I.tle doubt that it will perfectly practicable by this system to 
train even a much heayier gun than one of 12 tons at a broadside 
port with complete security at sea. It should be observed that it is 
scarcely possible for the discharge of the gun to affect the training 
machinery—an important consideration, az the play of the slide upon 
the bolt of the training lever is perfectly free. 1t only remains to 
be stated that the trials made on Saturday were perfectly successful, 
and demonstrated the perfect practicability of the invention. With 
four men at the wheel the gun was manceuvred und trained with 
the utmost freedom and facility, a period of exactly one minute 
being all that was aequired to bring the gun over to a complete arc 
of a circle, although from some alterations in the drawings the lever 
prevented it being trained to the extreme avugle, The machinery 
will remain fitted to the gun to await inspection by the Lords of 
the Admiralty. 
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Tuts invention, by Marmaduke Darell Jeffreys, of spaien, 
Pimlico, relates to improvements in railway turntables such as are 
used for turning locomotive engines and their tenders, whether 
such engines and tenders are made separate or combined in one, 
and consists principally in providing such turntables with mecha- 
nism, whereby steam and the rotary power of the driving wheels of 
the locomotive engine are utilised for the purpose turning the table 
instead of turning the same by hand gear, as hitherto practised. 
In one method of carrying out his invention, for example, the 
inventor proposes to cut through the rails on the turntable at the 
points where the driving wheels would stand when the engine is on 
the table, and to place friction wheels mounted upon a shaft 
immediately below the table, so that the driving wheels of the 
locomotive engine, when on the turntable, will rest upon the said 
friction wheels instead of upon the rails; and in connection with the 
said shaft below the table he arranges suitable toothed or friction 
gearing (or a combination of both), so that, when the loco.notive 
engine is in its proper position on the table, if the engine is set to 
work the driving wheels acting upon the friction wheels will put 
the shaft in motion, and the gearing in connection with the latter 
will cause the table with the engine on it to be turned round. 
Levers will be arranged for raising and lowering the catc ies (so as 
to release and stop the turntable) in such a position that the engineer 
ean reach them without leaving the engine, and hence ‘t will be 
seen that the engineer can take his engine on to the turntable and 
turn it round by its own power without requiring assistance from 
avy other person. In the case of locomotive engines where the 
ruuving wheels are coupled with the driving wheels, it will be 
necessary to have “dummy ” friction wheels for the running 
wheels of the engine to rest upon, so as to allow them to revolve 
without propelling the engine. 

In the annexed illustration Fig. 1 represents a plan view of a 
locomotive turntable constructed according to the present improve- 
ments, and Fig. 2 a longitudinal section of the same; Fig. 3 isa 
transverse section taken through about the line 1, 2, in Fig. 1, 
looking outwards, and Fig. 4 is a similar view taken through about 
the line 3, 4, in the same figure, looking towards the centre. a, a, 
is the turntable, which is supported upon four bearing wheels 8, b, 
running upon a circular rail c,c, and turns upon the central pillar 
d, d, the said rail and pillar being placed in a well suvk below the 
surface of the railway, and being supported on suitable masonry 
¢,é. The rails f, 7, are cut away at the points where the driving 
wheels of the engine stand when upon the turntable, and imme- 
diately below this part area pair of frictiun wheels g, g, mounted 
ou a shaft below the turntable in such a manner that the upper part 





of their peripheries fills up the space where the rails have been cut 
away, and the driving wheels of the engine rest thereon. The | 
shatt upon which these friction wheels are keyed is provided with 
bevel wheels A’, A, in gear with other similar bevel wheels keyed 
pon the —— shafts i, i, upon the outer ends of which the | 
bearing wheels 6, b, of the turntable are fixed. It will now be) 
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évident that, supposing the engine to be in the position shown in 
Fig. 2 and the turntable free to revolve, if the engine is put in 
motion the driving wheels, instead of propelling the engine 
forward, will drive the friction wheels g, g, and thus, by means of 
the bevel wheels A, A, and diagonal shafts 7, i, impart motion to the 
bearing wheels b, 6, and hence cause the table with the enzine upon 
it toturn round. The method of locking and releasing the table is 
as follows :—k, k, (see Fig. 2) are two catches or dogs which take 
into two corresponding notchss formed in the edge of the well 
between the rails. These two catches are either released or locked 
simultaneously by means of the lever /, 1, which the engineer can 
reach without leaving the engine. 

In using this turntable the engineer drives his engine slowly on 
to the table until the driving wheels thereof rest upon the friction 
wheels g, 9; he then immediately lifts the catches or dogs k, k, by 
means of the lever /, /, and on admitting steam to the cylinders the 
engine will, by means of the friction wheels g, g, (and other gearing 
previously described) cause the table to be turned round. When 
the table has performed half a revolution he throws in the catches 
k, k, by means of the lever /,/, and thus locks the table. This 
locking of the table of necessity stops the revolution of the friction 
wheels g, g, which immediately form (as it were) an integral part of 
the rails, and the continued revolution of the driving wheels 
simultaneously propels the engine forwards, leaving the turntable 
in a suitable position to perform the same service for another engine. 
If thought requisite the same movement of the lever J, 7, which 
throws in the catches, might be made to apply a brake to the 
friction wheels. It will be seen upon referring to the illustration 
that there are two pairs of friction wheels with their corresponding 
gearing, in order that in whichever position the table may be it is 
always ready to receive an engine coming in either direction. 





Lavyca or AN Ironcuap.—The Peruvian navy on Tuesday last 
received an important addition to its strength by the launch of an 
ironclad frigate from the extensive shipbuilding-yard of Messrs. 
Samuda, at Poplar. The vessel in question was named by 
Madame Barreda, wife of the Peruvian minister, the Independencia, 
indicating, as his excellency observed at a later period, the determi- 
nation of the Peruvian Republic to adopt every means for the 
preservation of its freedom and independence; and certainly, as a 
means to that end, the Independencia is likely to be a formidablo in- 
strament, The vessel, which is built entirely of iron, has an outer 
casing of iron plates of 44in. in thickness, extending from stem to 
stern, and reaching to about 4{t. below the water-line. This 
plating, which fore and aft is carried up to the main deck, is con- 
tinued amidships to the gunwale, thus forming a completely pro- 
tected battery in which very heavy guns can be effectually worked. 
The stem of the vessel is constructed to be used a3 a ram, for which 
purpose the bowsprit is hinged so as to be easily brought inboard 


when the ram is about to be used. The long voyage which the | 
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Independencia will have to make before reaching the Peruvian 
coast has led the builders to adopt every possible means to enable 
her to avail herself of her sails, and with that object in view a 
screw well has been so arranged that the screw can be easily 
lifted from the water without any interference with the 
armour-plating, or the free play of the stern guns. The 
intended armament consists entirely of Armstrong guns on 
the shunt principle, viz., twelve 70-pounders, of 4 tons each, on the 
main deck, and two pivot guns, 150-pounders, weighing 7 tons 
each, on the upper deck. These latter guus can be used on a line 
even with the keel. In order to insure the utmost amount of secu- 
rity possible, the bottom of the ship is double, the space intervening 
between the two skins being perfectly water-tight. It is intended 
to utilise this space as a ballast tank, to keep the vessel in proper 
floating trim, besides which there is an obvious advantage in the 
event of bilging or other accident. When fully weighted with all 
her coals, guns, and stores on board, the main deck port sills will be 
7ft. above the water. The extreme length of the vessel is 215/t., 
and her beam 44ft. 9in., with a depth of 32ft. Gin., measuring, 
according to builders’ computation, 2,004 tons. Being designed 
with a view to force rather than elegance, she presents a less grace- 
ful appearance than other vessels of finer lines; but her builders 
anticipate that when fitted by Messrs. Penn with engines of a col- 
lective power of 550 horses she will, in sea-going trim, attain a 
speed of not less than 12 knots. The armament, and all other naval 
details connected with the vessel, have been arranged by Captain 
Garcia, her future commander, and who, upon her completion, will 
proceed with her to her appointed station at Callao. The ceremony 
of launching this noble vessel was performed in the presence of 
large assemblage of visitors, and was most successfully performed, 
the ship leaving the slip immediately upon the removal of the dog- 
shores, and entering the river easily and steadily. She was imme- 
diately taken in tow by a couple of tugs to Blackwall, where she was 
anchored in close vicinity to the Mahrouss¢,a paddle steam yacht 
of 3,200 tons, intended for the service of the Pasha of Egypt, which 
was launched from Messrs. Samuda’s yard on Monday. 

Lysineton Dockxs.—Mr. Jay, contractor, has for several days pas‘ 
been examining the site of the proposed docks, with a view to pre- 
paring the contract for their construction. 

Tue Menat District.—A prospectus has been issued of the Menai 
Park and Hotel Company with a capital of £70,000, in shares of £10, 
to take over a freehold property of eighty acres, bought from the 
London and North-Western Railway Company, on the edge of the 


| Menai Straits. 


Iron 1n France.—( From our Correspondent).—In 1855 the pro- 
duction of iron in France was 147,000 tons; in 1856, 163,000 tons; 
in 1857, 153,000 tons; in 1858, 141,000 tons; in 1859, 160,000 tons ; 
in 1860, 98,000 tons; in 1861, 154,000 tons; in 1862, 205,000 tons; 
in 1863, 200,000 tons; and in 1864, 204,000 tons. The average 

rice of rails in France in 1855 was £11 16s. per t>n ; last year it had 

n brought down to £7 8s. per ton. 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Spgciat Eprrion of Toe Enernerr is published for 
Foreign CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*.* We cannot undertake to return drawings or manuscripts. 
We must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A. B. C.- 37°8 Wb. nearly. 

W. T. S. (Chard).— We shall attend to your communication. 

. M. (London).—Humber’s treatise on “ Bridges,” last edition. 

E. H.— The apparatus is ingenious, but not novel, and, therefore, not a good 
subject for a patent. 

S. F.—We do not know the address of Mr. Burton, the inventor of the breech- 
loading rife to which you refer. 

C. C. C.— You can obtain the necessary forms and full information by apply- 
ing at the Great Seal Patent Ofice, Southampton-buildings, London, The 
ex of a provisional protection, holding good for six months, ts 
£5 18.6d. You may safely trust yourself in the hands of any respectable 
patent agent. 

F. B.—Bwbank's “ Hydraulics” will probably serve your purpose. If you will 
state a little more definitely the character of the book you require we shall be 
in a better position to advise you. Do you require merely tabular informa- 
tion on the flow of water, or theoretical investigations, by the ard of which 
such tables are prepared ? 








ENGINEERS IN DEMERARA., 
(To the Editor of The Engineer.) 


Sir,—I shall feel much obliged if you, or one of your correspondents, 
would kindly favour me with the addresses of the English agents for any 
i i D DEMBRARA, 





rg ing firm in 
Newcastle.on-Tyne, August 5th, 1865. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tue ENGINEER can be had, by order, from any newsagent vn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) lbs. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINRER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, Mk. GkORGE LEOPOLD KICHK ; all other 
letters and communications to be addressed to the Editor of Tuk ENGINEER, 
163, Strand, London, W.C. 
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THE ATLANTIC TELEGRAPH, 


TuE anxiety which was caused by the first news that 
the Atlantic cable had been stricken dumb has gradually 
grown in intensity, has passed through various phases, 
and has at last changed into a very general con- 
viction that the enterprise has been utterly defeated. 
Writing as we do in momentary expectation of news which 
may a our readers with all the events that have 
occurred before these lines are before them, it would be 
useless to speculate on the accidents which may have hap- 
pened, the false hopes which may have delayed the return 
of the expedition, or the complicated incidents which may 
possibly have arisen to postpone, without finally defeating, 
the undertaking on which the Great Eastern is engaged. 
There is always, in a case like this, such a wide range of 
unfortunate possibilities, that any one who endeavours to 
frame a theory which would account for facts unintelligible 
at the moment, is tulerably sure to go wrong. We will, 
therefore, leave the writers of the daily press to explain— 
by evolution of facts from the depths of consciousness— 
the events which have interfered with the progress of 
the great ship, and give no opinion on the probabilities 
of one hypothesis or the other. The prolonged absence 
of intelligence, however, inevitably suggests speculation, 
which, if that absence is still prolonged, may come to have 
acertain value. When the signals became unintelligible 
last Wednesday week at noon, the expedition was at a 
distance of a little more than a thousand miles from the 
Irish coast. Since that time eight days have elapsed, and 
there is no sign of any vessel belonging to the telegiaphic 
squadron. Whatever explanation may be ultimately given, 
it is certain that for several days after the accident—if an 
accident took place—the three ships remained where they 
were, with a hope of repairing the misfortune. The cable 
did not simply break and go to the bottom, hopeless!y out 
of reach at once. If it had done so we hardly think that 
the engineers would have stayed all this time in the middle 
of the Atlantic engaged on so forlorn an attempt as that of 
grappling for a cable in 2,400 fathoms of water. More 
especially, therefore, if yet longer delays intervene between 
our impatience and the expected news will there be cause 
for something like a revival of hope in the all but hopeless 
enterprise. At any rate it will be evident in that casethat 
= worst has been escaped—the cable has not simply been 

Altkough in a short time we must have news of some 
Sort, a certain sense of dissatisfaction will linger on the 
public mind long after the first curiosity is gratified. ‘The 
very event which we feared might lead the Constraction 
Company to regret the decision which excluded from the 
Great Eastern everyone, without exception, who was not a 
dependant of their own, has actually supervened. While 
there was every apparent probability that the work would 
8° on smoothly, that the cable would be satisfactorily laid, 
and that swinging dividends would accrue to all connected 
with the cable, the Construction Company thought they 
could afford to turn a cold shoulder on “ the press.” 
Perhaps through blundering acquiescence in foolish advice, 
perhaps through that strange feeling of hostility to the 
newspapers which possesses some men of business, the 


whee ae an evil hour, rescinded a former resolution, by 
Presence of three or four newspaper writers on 


which t 








, board would have been secured, and established a law, to 


be inviolable as those of Medes and Persians, that no one 
at all connected with the press should be allowed on board. 
Now this was a decision of very little moment to the 
press. To no —_ in London, financially, or as a 
matter of dignity, did it matter a straw whether or not 
it sent a representative to America in the Great Eastern. 
It is altogether wrong to regard the press, on an occasion 
like this, as grasping and avaricious, eager to get advantages 
and privileges for itself. As that which is given to the 
poor is lent to the Lord, what is accorded apparently to the 
press is really given to the public, and in declining to allow 
newspaper writers to see the cable laid, the company really 
refused to allow the public to have any account of an in- 
teresting scientific work other than that which it chose to 
revise. Now we cannot bring ourselves to believe that this 
monopoly of information has been reserved for itself by the 
company with any sinister purpose. We do believe that the 
directors were influenced by a delusive notion (perhaps fos- 
tered by certain people for the augmentation of their own 
importance), that if any correspondents were admitted they 
wou!d open the door to their friends and inundate the ship 
with inquisitive reporters. Of course this notion was 
utterly ridiculous. Every important paper would have 
been satisfied if half-a-dozen correspondents at the outside 
had been allowed to go. As it is, none have been taken ; 
and although we are not echoing criticisms which are flying 
about, every one must hear from right and left surmises 
injurious to the honour of the Construction Company. 
This is the reward they have naturally received for defying 
public opinion, alienating public sympathy, and putting 
their whole trust in ever so much per cent. 


SMOKE PREVENTION AT SEA. 


One of our half-yearly volumes, printed in “ ruby” 
type, would scarcely suffice to contain fair abstracts of all 
the specifications of patents for the consumption, or more 
strictly the prevention, of smoke which have been secured 
during the last fifty years. The principles involved in 
effecting the consumption of the gases given off by coal are 
in reality exceedingly simple—so simple, indeed, that at 
first sight it would appear that the subject hardly presented 
any field for the exercise of the inventive faculty with 
which man is blessed. We know perfectly well that it is 
only necessary to supply sufficient air to secure the oxida- 
tion of the hydrogen and carbonic oxide on their flight to 
the chimney, and the thing is done—done so far, at least, as 
regards the economical results to be obtained from the fuel. 
Suspended particles of carbon may, indeed, under such cir- 
cumstances, still escape and tinge, or fairly discolour, the 
carbonic acid gas and unconsumed atmospheric air escaping 
from the stack, but such a result must be exceptional, 
because the combustion of the gases generally entails the 
presence of a temperature sufficiently elevated to dispose of 
the dust due to the decrepitation of the fuel. In fact, in 
certain cases the combustion of these particles may be 
fairly effected, no smoke, properly so-called, may be visible, 
and yet all, or nearly all, the heat which might have been 
secured by the oxidation of the rising gases may be abso- 
lutely wasted, a very moderate heat sufficing for the igni- 
tion of the particles of coal, which heat may be present even 
in the absence of those conditions under which alone the 
gases can be thoroughly consumed. 

Not only in the laboratory, but in many of the most 
ordinary operations of the arts, do we fiud that perfect or 
nearly perfect combustion with all its attendant advan- 
tages may be secured without the interference of any very 
special arrangements, or the necessity for very complex 
apparatus. Stoves may be found in our public buildings, 
“ranges” in our kitchens, lamps in our lighthouses and on 
our tables, in which combustion is so nearly perfect that it 
practically leaves nothing to be desired. Perfect combus- 
tion is no chimera—no idle day-dream of the philosopher ; 
it is an accomplished fact. We have but to cast a glance 
around us to find that notwithstanding, just in those situa- 
tions and under those circumstances where the greatest 
apparent advantage is to be derived from perfect combus- 
tion, it is most imperfect. Asa rule the furnaces of all 
steam boilers smoke. Seeing that such a result does 
not necessarily follow from any difficulties due directly 
to the character of the fuel—for under proper arrange- 
ments any kind of coal at least may be burned without the 
escape of smoke—why have inventors found in “smoke 
burning” an attractive subject for the exercise of their 
faculties? ‘The reason is very simple. The escaping gases 
can only be burned under certain conditions, but those 
are unfortunately more or less incompatible with others 
under which alone steam can be raised. All sorts of 
furnaces have been contrived with the object of reconciling 
these conditions, but, as far as their practical operation is 
concerned, apparently with a very moderate amount of 
success, Given room enough and time sufficient, the ques- 
tion of smoke prevention ceases to be a problem. But 
room and time may be paid for too dearly—more dearly 
than the consumption of the gases is worth, and, therefore, 
our furnaces smoke now, and will most probably continue 
to do so, until some one more wise than those who have 
gone before, suggests a scheme by which the raising of 
large quantities of steam from boilers of limited dimen- 
sions may be rendered compatible with the admission of a 
nearly unlimited supply of air to the fuel and its thorough 
admixture with the products of partial combustion. Mr. 
C. Wye Williams was, perhaps, one of the first, if not the 
first, scientific writer, who placed the question and its 
theoretical solution properly before the world. But Mr. 
Williams like many other men forgot that theory is not 
always reconcilable with practice—not so much because of 
mechanical as of commercial considerations. The “ Argand” 
furnace is, no doubt, a device which may effectually perform 
its intended functions, and we feel little doubt that Mr. 
Williams could design a boiler and furnace to-morrow 
which should effectually consume its own smoke. Others, 
acting on Mr. Williams’ teaching, and following out cor- 
rect principles, although in a modified fashion, have se- 
cured the same end. In very many of our manufacturing 
towns stacks may be seen which prove by the long-main- 
tained purity of the whitewash with which they are 





annually coated, that hardly a trace of smoke ever escapes 
from their summits; but such instances are exceptions to 
the general rule, and we find that heavy legal penalties 
notwithstanding, all manner of steam boiler furnaces, 
in every imaginable situation, smoke—some a little more, 
and some a little less. The smoke is a patent disagreeable 
fact—its practical combustion more or less an idea. We 
speak more particularly of steam boiler furnaces, because 
the carrying out of certain manufacturing processes renders 
it impossible that perfect combustion of the gases can be 
secured. Thus, in iron-heating furnaces, the presence of 
free oxygen would be so decidedly prejudicial, that no 
amount of saving in fuel could possibly render the adoption 
of a device by which air would be admitted above the fire-bars 
in quantity advisable. In iron smelting furnaces, again, the 
very nature of the operation is such that perfect combus- 
tion becomes impossible during those stages of the process 
which take place at or near the furnace mouth. Many 
other instances of the same kind will suggest themselves to 
our readers, and, therefore, we need not dwell upon them. 
Practically speaking, it is in the case of steam boiler fur- 
naces alone that smoke-preventing devices can be applied 
with a prospect of advantage, and, therefore, it is to such 
furnaces only that we need confine our attention. 

As a result of some eight or ten years’ careful experi- 
ment, and a good deal of legislation on the smoke nuisance, 
we find that locomotive engines manage to consume the 
gases rising from the fuel on their grates with a moderate 
amount of success. Coal is a far more economical fuel than 
coke for many reasons, and of course the better it is 
burned the cheaper it is. In any case, however, whether 
well or ill burned, its use effects a considerable saving in 
fuel bills, and we can hardly resist the conclusion that, 
were it not for the strong arm of the law, quite so much 
would not have been done as there has been done in the 
way of fitting locomotives with special furnaces for its con- 
sumption. Even as it is a locomotive which does not smoke 
now and then, or more or less, is a novelty which, 
when found, it would be as well “ to make a note of,” and 
the most any locomotive superintendent can say is that mat- 
ters might be very much worse thanthey are- The greater 
part of the smoking is done at stations, however, just at those 
times when it constitutes the greatest nuisance. When the 
engines are running, moderate care suffices to produce com- 
bustion sufficiently perfect to please even the fastidious, 
Turning from the locomotive to the marine boiler, we find 
that matters are worse in every respect, although they 
ought to be better. Straightforward, unmitigated, non-con- 
sumption of smoke must be sought for at sea. {tis not nearly 
so easy to find it on land, To all appearance this thing 
ought not, to be. The marine engineer has as much— 
if not more—space at his disposal as the designer of 
locomotives; and we are led perforce to believe, either 
that marine engineers and steam shipping owners are very 
ignorant of what is good for them, or that some special 
difficulties attend upon the burning of coal at sea which 
are not present in the same degree on shore, The first 
idea involves some truth, perhaps, but mixed up with too 
great an amount of absurdity to render it worthy of much 
credence, Our great firms are too well aware of the ad- 
vantages to be derived from securing perfect combustion to 
wholly ignore the whole subject, and act without very 
sufficient reasons as though coal never smoked, To 
what then are we to attribute the fact that smoke- 
preventing contrivances find less favour at sea than they 
do on shore? We fancy that the principal cause must 
be found in the fact that marine boilers are usually over- 
worked, and that as a result the system of firing adopted 
renders it absolutely out of the question to hope for much 
benefit from any device the success of which depends on 
the fires being left to themselves for moderate periods. it 
will, no doubt, be urged by the advocates of smoke preven- 
tion that a direct economy of fuel follows on complete 
combustion, and that the evaporative efficiency of boilers 
is directly increased in the same, or nearly the same, pro- 
portion. The first statement contains a great deal of truth 
—truth, be it observed, which works out in practice. The 
second statement is also true, but only under exceptional 
circumstances. We have been at the trouble ere now to 
investigate cases where smoke-burning apparatus had 
been applied to marine boilers which previously smoked 
heavily ; in nearly every instance the result was that the 
admission of air above the fuel reduced the rate of 
consumption per foot of grate per hour, and the effici- 
ency of the boiler was thereby diminished. Part of 
the loss was made up by the combustion of the 
gases, but not the whole loss, The saving of fuel was 
commonly very marked; but, unfortunately, where the 
the boiler was already deticient in power, the loss could not 
be tolerated, and the apparatus had usually to be removed, 
It is certain, however, that instances may and do occur 
in which the result of bringing about more perfect com- 
bustion is a direct increase, nut only in economy, but in 
relative efficiency, ana from such facts very magnificent 
deductions have been drawn ere now. In the majority of 
cases of the kind, however, which have come under our 
knowledge, we have found that a remarkable analogy exists 
between such high results and those given under peculiar 
circumstances by superheating. When a boiler is so radi- 
cally bad that much water passes over to the cylinder with 
the steam, great advantage follows on the use of the super- 
heater. ‘The same apparatus applied to a good boiler 
may possibly give an economical result hardly worth 
the trouble and expense by which it is secured. In like 
manner, furnaces may be met with in which the combus- 
tion is so imperfect, and all the arrangements are so bad, 
that not only is fuel wasted, but the power of the boiler 
directly diminished. In such cases, of course, it is very 
easy to make alterations which shall at once effect a 
saving in fuel and increase the production of steam; but 
such extreme cases are rare at sea, and exceptionally rare on 
land. 

The principal reason, then, why marine furnaces are not 
smokeless or nearly so, must, we think, be found in the fact 
that sufficient air to secure perfect combustion of the gases 
cannot be admitted above the burning fuel without reducing 
the steam-producing power of the boilers to an extent greater 
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than is admissible. Whether such a result follows as a 
matter of necessity, or of negligence or ignorance on the 
part of the engineer, remains open to question, and condi- 
tions vary so much that it is impossible to give anything like 
a satisfactory general answer. Under certain eircumstances 
the engineer finds that, design his boilers how he will, 
they are forced beyond their natural capacity to an extent 
which renders —— like perfect combustion a physical 
impossibility. Argand doors are of little use to a furnace 
heaped with fuel within a few inches of the crown plate ; 
possibly right up to it at the door. Again, the space 
available for the boiler may be so small that heavy firing 
is indispensable. The greatest difficulty of all in the 
matter is, however, the absence of sufficient draught. 
Locomotives smoke at stations with the blower on, because 
the quantity of air entering the furnace is insufficient to 
complete the oxidation of the gases. When running at full 
speed with a heavy train, the furnace is in well-designed 
boilers, all but smokeless; but in the marine boiler the 
draught is seldom greater that in the locomotive when 
standing. ‘The heat within the furnace is less, and the 
gases, rapidly cooled down by the boiler plates, refuse to 
burn. The temperature, again, of the furnace is kept 
down by the introduction of too much air in the 
wrong place. As far as regards combustion, very good 
results would follow in most marine boilers on a considera- 
ble reduction of grate area, the — thus lost for the 
admission of air being made up for by perforated doors, 
and, possibly, bridges. In order, however, to maintain the 
actual efficiency of the boilers under such conditions it 
would be necessary in most cases to increase the intensity 
of:the draught, either by the use of a fan, a longer stack, or 
a jet. A long stack isan evil atsea. The jet runs away 
with a good deal of steam, and is not quite as effectual as 
is desirable within chimneys of large diameter, and, 
therefore, it is probable that the best results would be 
derived from the fan—an expedient already used with very 
great success both in this country and in America. ‘The 
principal difficulty to be contended with here, lies in the 
fact that the crowns of marine furnaces are usually so low 
that they are liable to suffer considerably from a very 
elevated temperature, should the circulation not be very 
perfect. With a more intense draught, however, the ash 
pits might be made shallower by lowering the grate bars, 
and the furnace crown protected by turning a thin arch of 
fire tile over the grate for its entire length. ‘The expedient 
would be a little expensive, as the arch would wear out 
rapidly, but it would protect the gases from the cooling 
influence of the plates until sufficient time was allowed for 
their combustion, and it is not impossible that it would pay 
for itself by the saving effected in the repairs of the boiler. 

Although we are not disposed to believe that smokeless 
furnaces will ever become the rule at sea, still we feel con- 
vinced that it only requires a little energy on the part of 
our engineers and shipping companies to render com- 
bustion at sea far better than it is. As at present con- 
structed too much is thought of heating surface, too little 
of furnace room and circulation. Smaller grates, sharper 
draughts, larger furnaces, and longer runs from the furnace 
proper to the tube plate are required; and being present, 
the smoke nuisance—for it is a nuisance even at sea—will 
be mitigated. It is not necessary that a smoke-burning 
device shall be employed which admits so much air that the 
power of the boiler is diminished. Such a scheme will never 
tind favour at sea, even though it effected a considerable 
saving in fuel. The thing really in demand is a furnace which 
shall not only prove economical of fuel, but—which, in the 
eyes of the shipowner is of even more importance—will add 
to the efficieney of the boiler. Were it possible to produce a 
device by which good boilers, now working up to 200-horse 
power let us say, could be made to work up to 220-horse 
power, while each pound of coal would evaporate 8 lb. of 
water instead of 7 lb., the fortune of the inventor would be 
made. It is almost needless to remind our readers that so 
desirable a result cannot possibly be brought about by doors 
or bridges, however skilfully wrought, so long as the 
arrangements of the boiler itself are imperfect. Marine 
boiler engineering is not very far behind the age, but it is 
desirable that some one should step forward, break 
down the barriers of prejudice and routine which now 
invest the subject, ae introduce such important, albeit 
moderate, changes on existing practice, as would eonduce 
to the efficiency of our steamships and the profit of their 
owners. 


A RAILWAY TO INDIA, 


THE most magnificent engineering scheme that has been 
brought before the world in modern times is that of 
Sir Macdonald Stephenson, to construct a railway from the 
Straits of Dover to Calcutta, and circumstances have now 
caused this project to attract in real earnest the attention 
of British residents in India. What with tle constant 
interruption of communication with England by telegraph, 
and the great expense and delay in travelling and carriage 
of mails by the overland route, there is a disposition to 
annihilate all the annoyances by one grand stroke—an 
Indo-K uropean railway, with a magnificent bridge over the 
Bosphorus. ‘The rival claims of Brindisi and Marseilles 
would become subjects of less interest to this country were 
the new project once fairly afloat, and the choice of routes 
over or under Mont Cenis a matter of comparative indiffer- 
ence. The practicability of a line of railway through 
Europe, Turkey, and Persia to Bushire has never been a 
matter of doubt, but from Bushire to Kurrachee the 
character of the country was unknown, allowing ignorance 
on the point to give wings to the fancy of projectors, and 
to conjure up imaginary difficulties. 

India is now giving attention to this subject, in conse- 
quence of the recent exploration of much of the hitherto 
unknown portion of the route by Lieutenant-Colonel Pelly, 
who has just traversed the district from Bunder Abbas to 
Cape Jask, on the eastern side of the Persian Gulf. His jour- 
ney occupied nine days, and had for its more especial object 
the solving of the question whether the route would permit 
the erection of an independent line of telegraph, to render 
communication with Europe less liable to interruption and 
delay. But railway projectors, as well as our kinsmen 





who long for a speedier means of escape from a sickening 
climate, and for quicker news from home, also had their 
eyes on the expedition of Lieut.-Col. Pelly, who brought 
back more favourable news for the railway than the tele- 
graph, since the former can better withstand the action of 
floods. The proposed line of railway would bring India 
within seven days of London, whereas with the routes at 
resent in practical preparation, in three years the most 
sistant capitals of India will be within twenty-seven days 
of London. At present the traveller from Calcutta finds 
himself at Marseilles in a month, and there is a fortnight’s 
sailing between Bombay and Brindisi. The thousands of 
our relatives and friends in India are said to have the 
craving for home stronger upon them now than in former 
times, because, since the cessation cf hostilities, the prices 
of necessaries have been rising, while the salaries of 
papery officials, as well as those of private companies, 
ave as a rule been on the decrease. 

In surveying the route for the proposed extension of the 
Mekran telegraph line from Guadel to Bunder Abbas, 
Lieut.-Col. Pelly started at the end of November last, and 
proceeded through the district of Minow to Cape Jask, the 
whole of the distance being performed on camels. The 
latter fact alone is a proof of the easy nature of the route, 
which led for the most part through dry, arid plains, 
skirting the shore of the sea, though higher ground is to be 
found further inland, where the country is richer. He 
describes the people as simple and inoffensive, and very 
different to those through whose country the present land 
line of telegraph from India passes, and which so constantly 
suffers from malicious injuries from semi-barbaric tribes, 
that the communication with Constantinople is rarely 
intact. In the Minow district, at a moderate distance from 
the sea, there are occasional groves of dates, and near the 
rivers gardens of orange, mango, and citron trees. lt was 
the opinion of Lieut.-Col. Pelly that large bodies of men 
engaged in constructing works of any kind could not be fed 
from the natural supplies of the Mekran coast, for “ grain, 
straw, and even drinking water are in ordinary times very 
scarce, and mutton and goat’s meat are not always readily 
obtainable.” ‘The principal obstruction, however, to a line of 
railway through the country would be the occasional floods, 
which sometimes render it impassable for camels, though 
there is no evidence that the water on these occasions, ever 
attains any great depth. ‘To use Lieut.-Col. Pelly’s words, 
“Tt sochanced that heavy rain commenced to fall while I 
was passing the shore line. ‘lhe whole plain assumed the 
appearance of a lake in half an hour or so. Every hollow 
at once became filled from the Beshun Kard mountains, 
The rivers and nullahs became torrents six and eight feet 
deep, and in fact the entire plain wore the appearance of a 
flood of water poured down from the Beshun Kard hills, 
across a level of two or three fursacs, into the ocean.” ‘The 
Caleutta Englishman, speculating on the engineering diffi- 
culty thus opposed to the railway, is of opinion that to 
meet this oh a water after heavy rain, would simply 
involve more expense in making the line, to construct 
heavy bridge work. ‘This journal adds, “ There is another 
difficulty, also, we believe, surmountable. It is quite 
evident that the country could not furnish an adequate 
supply of labour, nor feed labourers brought from a distance. 
There would, however, be no difficulty in importing labour, 
and there would be still less difficulty in supplying from 
ships depots of stores in the immediate neighbourhood of 
the sea. We trust soon to hear that the Indian Govern- 
ment has taken steps to have the whole of the coast, from 
Kurrachee to Bushire, thoroughly and scientifically ex- 

lored.” Lieut.-Col. Pelly traversed also the district of 
ujaban, which had never before been visited by any Euro- 
pean, and he found the people shy, but not obstructive. 

The truly British question regarding this railway is sure 
to be made, “ will it pay ?” The line would unite the two 
richest countries on the face of the earth, and the business 
between the two is now crippled for want of quicker and 
less expensive communication. Throughout India, north 
and south, and east and west, complaints both loud and deep 
have just been published about this bar of separation, and 
everybody knows how the existing means of transit pay. 
So much for the through traffic. As regards local traffic, 
the railway would pass through the nations of central 
Europe, taking advantage, perhaps, of existing lines it may 
meet in its route till it entered Asia Minor, where un- 
worked minerals are abundant, and where fine coa! is even 
now wrought to some extent. Persia, also, besides its 
silk and carpets, has its undeveloped mineral treasures, 
whilst Beloochistan alone seems arid, barren, and unprofit- 
able. Of the new tract of country which has just been 
explored it is stated, “Of the stages on the road, the 
principal, Minow, has a fort and eight hundred houses and 
huts, with a river of fresh water, and abundance of food. 
Kohistak and Seeruk are also considerable places, with a 
fort and three hundred and two hundred houses respectively, 
fresh water from wells, and abundance of provisions. Of 
the thirteen stages fresh water is procurable at ten, while 
at the remaining three itis brackish.” A portion of the 
route of the proposed line remains yet unexplored by the 
Indian Government, but there is no evidence that it is more 
unfavourable to a railway than that visited by Lieut.-Col. 
Pelly. 

Most of the wealthiest families in England have ties 
which connect them with India, and India, with all its 
riches, now looks anxiously for better communication with 
home, so both these facts will assist in the financial part of 
the proposed enterprise. The plan would be sure to have 
the approval of our own Government, and there is little 
reason to suppose that other powers would object to our 
grand trunk railway to unite the complicated network of 
European lines. Looking at such a railway in its lighter 
aspect, it would bea priceless boon to excursionists, in these 
days, when a new sensation is worth its weight in gold. 
The novel-reading lady travelling by moonlight in the 
cushioned carriage will be able to hear for herself the cold 
splash, as the pride of the harem is dropped into the Bos- 
phorus, tied up neck and heels in a sack, while tourists can 
speculate upon the oe apy | of being thugged, or of find- 
ing themselves delayed by a heavy excursion train in front, 
filled with Bheels going to a suttee. Should the hyper- 





critical reader think these expectations unlikely to be 
realised by such a line, the execution of the project would 
still undoubtedly cause the whistle of the locomotive to 
sound over the su site of the paradise of Adam, 
and trains to run within sight of the ruined palaces of 
Sennacherib. : 

More than ten years ago this potas’ of a railway to 
India occupied the attention of the English nation as a 
feasible scheme. The idea then was to start from Calais, 
through Ostend, to Cologne; thence, by Augsburg, the 
Lombardy provinces, and the Principalities, till Orsova, on 
the borders of the Ottoman empire, was reached ; another 
length of 345 miles would bring the line to Constantinople, 
the distance from which to Bassorah, on the Persian Gulf, 
was 1,355 miles. On leaving Bassorah it was intended to 
traverse the low plains near the side of the Persian Gulf, 
through Beloochistan, and to enter India by bridges across 
the branches of the Indus. About 900 miles of the railway 
was proposed to be carried along the valley of the 
Euphrates, the length from Babylon to Bassorah being 
across a sandy plain, having, it is stated, a declination of but 
6tin. per mile. For the last ten years, since the idea was 
first mooted, it has nearly been forgotten; but in the 
meantime the progress of civilisation has foreed the con- 
struction of the line through the greater part of Europe, 
so, with the large money interest wishing for better com- 
munication between England and India, it is really worth 
the attention of capitalists whether the completion of the 
Asiatic portion of the route would not be remunerative, 
In India our countrymen are looking —S better 
means of communication, but seem to expect England to 
take the first active step, as it has such a surplus of engi- 
neering skill. England, however, knows and interests 
herself far too little about the millions under her care, the 
House of Commons itself being always three-parts empty 
when the Indian budget requires attention, and the bulk 
of the members being insensible to heavy responsibilities 
attaching to the rulers of a mighty empire like Hindostan. 
Still the Government and the public would take much 
interest in the scheme now under consideration, as it would 
bring Calcutta within 5,075 miles of London by rail. At 
present the sea passages from Marseilles to Alexandria 
and from Suez to Calcutta are, together, 5,600 miles, or 
more than the whole length of the proposed railway. This 
undertaking does not require nearly the enterprise neces- 
sary to make an Atlantic cable, where a million of money 
may be entirely lost by the breaking of a slender rope. 
The Anglo-Indian railway has the advantage of not being 


a question of possibility; it is simply one of expense, and - 


its construction, in the natural course of progress, must 
follow sooner or later. 








Exmoutn.—Considerable progress has been made with the docks- 
About 100 yards of tramway has been laid, and the tip wagons are 
being got into work, so that we may confidently expect to see some 
show made in a few weeks. A number of horses belonging to the 
; peel arrived at the works on Monday.—Western Morning 

ews. 


Tue Lorp Warpen.—The large gun-metal cleaver-shaped weapon 
which is to form the under-water portion of the stem of the iron- 
cased frigate Lord Warden, at Chatham, has been successfully cast 
in the foundry at the dockyard in that town, the previous efforts to 
make the casting having failed. ‘This formidable weapon, which 
on leaving the foundry weighed between nine and ten tons, has the 
appearance of an enormous wedge. Placed as it will be at the most 
prominent part of the protruding swan-shaped stem of the Lord 
Warden, below the water, it will prove a powerful auxiliary in 
running down and cleaving open any hostile vessel, should it ever 
be necessary to use the frigate as a ram. The prow was placed in 
its position on Tuesday; and although the operation was attended 
with some difficulty, and required considerable care, it was effected, 
under the directions of the officials connected with the master ship- 
wright’s staff, without accident. The work of fitting and preparing 
the Lord Warden for sea is being pushed forward as rapidly as the 
resources of the dockyard will permit, nearly 1,000 mechanics and 
other workmen being employed on her. 


Merropouitan Ratiway Trave.iinc.—The experience of the 
Metropolitan Railway affords some curious and interesting results 
connected with the locomotion of the inhabitants of London. It 
appears from the returns that during the half-year just ended a 
number of persons equal to two and a-half times the whole popula- 
tion travelled upon the line—the total numbers being 7,462,823. 
‘The increase in the numbers conveyed over those of the correspond- 
ing year was 2,255,488, or eqaal to the united populations of 
Manchester, Liverpool, Birmingham, Leeds, Sheffield, Newcastle, 
York, Leicester, Hull, Bristol, Nottingham, Preston, and some half- 
a-dozen smaller towns of England. Of the seven millions and 
upwards who were carried, the great bulk consisted, of course, of 
third-class passengers; but a comparison with the figures of the 
previous year shows that the proportion of both first and second 
classes is slightly decreasing, as the third-class passengers increase 
in a greater ratio than the others. The figures are sufficiently 
interesting to be given in detail :— 











1865. 1864, 
First-class 4. .. oc o. oc 832,312 .. .. o- 686,651 
Second-class .. .. .. e+ 1,519,887 ee 1,210,259 
Third-class .. .. .. - 5,110,823 3,361,425 
Total .. 7,462,823 5,207,335 


A calculation shows that the first-class travellers in the first balf- 
year of 1864 were 12-20 per cent. of the whole, while this year 
they were only 11°15; the percentage of the second-class in 
1864 was 23-25, for the year just ended it was 20:37; while the 
third-class travellers, who in 1864 formed 64:55 per cent. of the 
whole, made up last year the larger proportion of 68°48 per cent. 
The extent to which travelling upon railways may be encouraged 
by low fares is illustrated by the travelling from station to station. 
The fares between intermediate stations were reduced this year from 
4d., 3d., and 2d. for single journeys, to 3d., 2d., and 1d.; for the 
return journey, from 6d., 4d., and 3d., to 4d., 3d., and 2d. The 
consequence is that in the month of June last as many as 39,403 
persous booked by third-class, or 1d. fares, to ride from one station 
to another on the line; 4,045 travelled second-class, and 2,398 first- 
class between iutermediate stations. The increase during the 
month consequent on the reduction of the intermediate fares was & 
total of 29,842, or representing an annual increase of nearly 1,900 
travellers per day. With respect to the carrying capacity of the 
Metropolitan Railway, it appears that the ordinary trains running 
for a week could carry 744,600 persons, but—and this is a fact de- 
serving the attention of railway reformers, who base their calcule- 
tions upon an average of full trains—the number actually conveyed 
Was not equal to oue-half the carrying capacity of the line, amount- 
ing only to 330,904. ‘Ihe whole of this amount of traffic bas been 
conducted underground, without the loss of a single life, or the 
occurrence of a single Ity to p gers. In return for the 
work done the shareholders have just received a dividend of 3} per 
cent., being at the rate of about } per cent. for each million pas- 
sengers carried. 
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The History of the Cotton Famine from the Fall of Sumter to 
the Passing of the Public Works Act. With a Postscript. 
By R. Artur Arvop. Resident Government Inspector of 
Public Works. London: Saunders, Otley, and Co. 1865. 

[FIRST NOTICE. ] 

LANCASHIRE has now well staged over the tremendous 

crisis that threatened to engulf her great manufacture, and 

with a sigh of relief at the danger which has been passed, 
the whole country may well be proud of this episode in its 
annals. The history of the cotton famine is the history of 

a well-fought struggle, in which generals, officers, and rank 

and file have each and all worthily done their duty. The 

Government, the wealthier classes, and the operatives 

themselves have been honourably united hand in hand in 

common efforts against a misfortune which threatened to 
prove a national calamity. Amongst the well-timed 
measures adopted by the Government to diminish the 
temporary distress in Lancashire was the Public Works 

Act. Great and varied as have been the benefits of these 

works, their completion will afford no less permanent 

advantages to the districts for the relief of the temporary 

distress of which they were originally projected. Mr. R. 

Arthur Arnold, resident Government Inspector of Public 

Works under this Act, has lately come forward with the 

volume before us, in which is retraced the history of the 

great cotton famine. ‘The official position of the author has 
evidently greatly aided him in what has, at the same time, 
been a labour of love. 

The book carries the history down to the close of the 
session of 1863, when the famine may be fairly said to 
have come to an end. By that time the improved con- 
dition of the markets, combined with the salutary influence 
of the Union Relief Aid and the Public Works Act, had 
helped the cotton districts over the crisis. ‘The complete 
revival of the manufacture may yet well form a history 
by itself, and one in which the reviving aid of mechanical 
invention will play its part. Indeed, the author thinks 
thet, “anless invention makes rapid advance,” the manu- 
facture will be crippled for want of the great amount of 
labour which will be called forth by the world’s demand 
for cotton goods. Yet it seems difficalt to think that the 
production can ever—at least, for several successive years 
—equal that in 1860. The year 1860 was “the annus 
mirabilis of King Cotton ;” some 2,650 cotton factories were 
then worked by a population of about 440,000 persons, 
receiving wages amounting to £11,500,000 a year. “Of 
these workers 90 per cent. were adults, and 56 per cent. 
were females ;” 300,000 horses’ power were employed, 
18,500 of which was water power; and amongst the other 
necessary work 30,387,467 spindles were thereby driven, at 
rates varying from 4,000 to 6,000 revolutions per minute. 
No less than 1,051,623,380 lb. of cotton were spun, the 
actual consumption for 1860, inclusive of waste, being 
1,083,600,000 lb. About 350,000 power looms wove up 
the greater amount of this yarn, “and besides supplying 
the household requirements of this kingdom, which, in 
the articles of cotton manufacture, then amounted to 
£24,000,000 in annual value,” they manufactured for ex- 
portation 2,776,218,427 yards of cotton cloth, besides 
197,343,655 lb. of cotton twist and yarn. ‘The total pro- 
duction for 1860 equalled in value £76,012,380, or nearly 
six millions more than the gross revenue of the kingdom 
for the same year. It is only by figures such as these that 
the mind can form an adequate idea of the immensity of 





the interests involved in the stoppage of the supply of | 


cotton, and they show that the Southerners had some 
foundation for their belief of England's thraldom to King 
Cotton. 

Lancashire, as a manufacturing county, is essentially a 
creation of engineering science; but no science could have 
made it what it is without remarkably favourable natural 
influences. Mr. Arnold rightly traces the first causes of 
the pre-eminence of the Lancashire districts in the manu- 
factures to their large supply of water power—itself due 
to the geological character and the geographical position of 
the district. When the use of steam afforded a more 

werful and reliable prime mover, the rich coal fields of 

ancashire still kept up her start as the principal manu- 
facturing county. In, again, the “ magnificent estuary 
lying in front of and above Liverpool,” the cotton trade 
found a port equalled by none other. ‘Thus favoured by 
its great natural resources, Lancashire, and a fringe of the 
adjoining counties of York, Derby, and Chester, now 
together making up the cotton districts, already formed 
“the manufacturing county when Elizabeth began her 
splendid reign.” 

The history of the cotton famine necessarily dates from 
the 13th of April, 1861, when General Beauregard fired 
the first shot of the American war against Fort Sumter. 
Scarcely anything could have been less expected than the 
consequences which ensued ; and, as we well recollect, new 
cotton factories were even then being built to work up the 
accustomed supply of cotton. And even after the fall of 
Fort Sumter, “ middling Orleans” was selling at 72d. per 
1b., though it rose by December, eight months later, to one 
shilling. The real cotton famine, in fact, began one year 
later, for in April, 1861, the markets throughout the world 
had been gorged with cotton produced in 1860. India had 
taken manufactures to the extent of £17,000,000, and yet 
the goods were still being piled up in the warehouses of 
Bombay. ‘There had been such a glut of production in 
1859 and 1860 that many Lancashire houses felt the 
greatest difficulties in meeting their liabilities. The crop 
of 1860 was also hurried out of the Southern States with 
unusual haste, and before the end of May, 1861, the im- 
ports from America for the five months of the year 
amounted to 1,650,000 bales. The Indian supply was 
similarly stimulated through the rumours of war in the 
United States, and in the first six months of 1861 it 
amounted to 314,500 bales, being an increase of 65,500 
bales over that for the same period of 1860. The cotton 
trade was, in fact, suffering from repletion through over 
production, and the rise in price, through the political 
situation of America, “ was means of saving many 
manufacturers from difficulties.” Mr. Arnold considers 





that, at the time of the battle of Bull Run, there 
probably never was such a weight of cotton in England, 
and as soon as it was seen that the war was likely 
to continue, “a golden radiance of profit hovered round 
those plethoric stocks which were stored throughout the 
world.” The manufacturing districts already begau to show 
distress in October, 1861, but this was in fact caused more 


by the overstocked condition of the markets than by the | 


American war. Thus, even if there had been no war, the 
winter of 1861 would have been a time of distress; “as it 
was, this event brought relief to the holders of goods, 
wealth to the speculators, and a comfortless autumn, with 
a hopeless winter prospect, to the operatives.” And 
here Mr. Arnold shows what is indeed soon noticed 
by a dweller in Lancashire, that the class of opera- 
tives gradually, and by very slow stages, merges into 
the small employer, and thence into the rich cotton 
lord. One is accustomed to associate the idea of a cotton 
manufacturer with that of a very wealthy man; but there 
are, in truth, many stages of social growth towards this full 
development. Of the 2,270 factories engaged at the close 
of 1861, in the three counties of Lancashire, Chester, and 
Derby, in the manufacture of cotton, “it may be estimated 
that one-third” are what may be called small establish- 
ments, employing less than twenty horses’ power. In 
position these small manufacturers themselves shade off, so 
to speak, down into the higher classes of working spinners, 
who often earn, especially with the aid of their children, 
much higher incomes than those of the majority of clergy- 
men. Between the two classes of manufacturers and 
operatives, the Government steps in with the Factory Act, 
and it is pleasing to hear that these laws prevent much evil 
and misery. The hours in a factory are limited to ten; no 
child under the age of thirteen is allowed to work full time, 
norfor more than five hours atastretch. All themachinery 
in motion must be fenced as well as possible, and the interior 
be limewashed every fourteen months. The law is more 
especially stringent with respect to children, and it is 
enacted that no child can be set to work before noon and 
after one o’clock in the same day. 

As an introduction to the account of the action of the 
cotton famine, Mr. Arnold gives a review of the laws 
which already existed for relieving want and destitution. 
The acknowledged foundation of the Poor Law is an Act 
of Elizabeth, and the particularstatutes by which pauperism 
is now relieved begin with an Act passed in 1795, to pre- 
vent the parochial authorities from transporting a poor 
man—lest he should become a pauper in their neighbour- 
hood—back to his native parish. A number of alterations 
were made in the Poor Law before the law of the 9th and 
10th Victoria, cap. 66, enacting that no person shall be 
removable after five years’ residence, provided that he has 
not been chargeable. ‘This time was further reduced to 
three years, and Mr. Arnold considers that the law 
involving compulsory removal is certain sooner or later 
to be abrogated. ‘The laws at present in force are modified 
from time to time by orders from the Poor Law Board, 
amongst which is the “ Out-door Relief Prohibitory 
Order,” prohibiting the relief, except in cases of urgent 
necessity, of able-bodied persons. The order did not 
apply to the unions in the county of Lancaster ; but 
this was not the case with the (1852) Out-door Relief 
Regulation Order, according to which, whenever the 
guardians allow relief to any able-bodied male person 
out of the workhouse, one-half at least of the relie 
so allowed shall be given in food or fuel, or in other 
necessaries. No relief is to be given to any able-bodied 
male person while in employment for wages, “ at the same 
identical time as that at which the person receiving it is in 
actual employment.” Any able-bodied male who is re- 
lieved from the workhouse must be set to work as long as 
he receives relief; but the stringency of this provision is 
released by several exceptions. ‘lhe most important modi- 
fications are contained in the instructional letter issued at 
the same time. The guardians are told that the payments 
shall not be in wages ; but “if, however, owing to any com- 
mercial pressure, or general depression of trade, large 
masses of people should hereafter be thrown out of employ- 
ment, that upon such emergency, the board would, upon 
the representation of the guardians, be prepared at once, as 
on former occasions, to take such steps, by temporary 
suspension of that article or otherwise, as might be ex- 
pedient, to meet satisfactorily and effectually the difficulty 
experienced.” There is thus much elasticity and adapta- 
bility in the practical administration of the Poor Laws, the 
capabilities of which were tested to the utmost by the 
cotton famine, Their action, however, was also directly 
and indirectly assisted by private organisations. The 
Manchester and Salford District Provident Society, origi- 
nated in 1833, gave the model upon which a number of 
private relief associations sprang up at the bidding of 
popular necessity. 

By the conde of September, 1861, Mr. Lincoln had 
issued his hostile proclamation, interdicting all intercourse 
with the seceding states, and in the next month the price 
of cotton advanced at a rate never known before. Not that 
the industry of Lancashire was yet affected to any very 
great extent by the civil war in America. The over-pro- 
duction had been so great that many mills would have had, 
in any case, to work short time. But it was clear that the 
supply might be stopped for an indefinite period, and that a 
famine was in prospect—though the immediate result of the 
American war was in fact to relieve the cotton trade. The 
rise in price was onan unusually large stock, and to many 
capitalists there came a shower of riches. But the high 
prices acted very differently on the small manufacturers, 
and the short time in the mill meant diminished wages to 
the operative, and short profits to the small shopkeeper. 
Even then, “the general feeling throughout the district in 
the autumn of 1861, was that the crisis would be of but 
short duration.” Forty-nine mills were stopped in No- 
vember throughout the whole country, and only 119 were 
working halftime. But a wider horizon gave more presci- 


ence, and the Manchester Chamber of Commerce summoned 
a meeting to consider the question of the cotton supply ; 
while on the 11th of November the President of the Poor 
Law Board addressed a letter to the district guardians, 


stating the yeaa a felt by the Government of the 

effect that might issue from a stagnation in the cotton trade. 

In the meantime, “middling Orleans” was selling at about a 

shilling per pound, with the n result of a cessation 

of production, “ It is some proof of how firmly the markets 
| stood at this time, from the over-production of the past 
| two years, that with the almost certain prospect of a long 
war in America, and a strict blockade, the prices of goods 
| were generally the same in November, 1861, as they had 
| been in May, 1860, although the price of cotton had risen 
| by a8 much as 5}d. per pound. The greater part of the 
| first year of the famine passed away amidst great uncer- 
tainty, on account of the '‘l'rent affair, bringing with it the 
chance of war between Great Britain and the States, and, 
as a further result, a probable forcing of the blockade of 
the Southern ports. But by the middie of December Mr. 
Lincoln’s message somewhat reassured us on that score. 
The distress, however, went on increasing, though, as Mr. 
Arnold is again careful to assure us, it “ was not due to 
any immediate want of cotton,” but rather to the relative 
effects of the over-production of the previous periods, and 
the numbing uncertainty in which the future was in- 
volved, 

The year 1862 began gloomily ; the death of the Prince 
Consort seemed of evil omen, and nothing was certain 
except that distress was widely spreading in the Lancashire 
districts. It was clear that extraordinary measures would 
have to be adopted to meet extraordinary circumstances, 
The towns of Wigan and Blackburn were the first to form 
relief committees, impelled by the fact that a stoppage of 
the supplies affected them more severely from being the 
seats of the manufacture of heavy goods, requiring much 
raw material. The number of paupers in Blackburn in- 
creased at the rate of 150 per week. In Preston the 
numbers relieved during the third week in January were 
three times as great as during the same time in 1861. ‘The 
different boards of guardians were much embarrassed 
“between the triple difficulties—the letter of the poor 
laws, the stereotyped forms of pauper labour,tand the de- 
mands of their numerous applicants.” Distress appeared 
everywhere to a greater or less extent. The Poor Law 
Board would not suspend the order as to relief to able- 
bodied men, requiring that ic should be half in money and 
half in kind, and that the recipients should be set to work. 
Greater difficulties would have been felt in the absence of 
local relief committees, and, early in February, Rochdale 
and other places followed the example of Wigan and 
Blackburn. The operatives showed much repugnance to 
the labour test, not so much on account of the physical 
hardship involved, as rather from the supposed de- 
gradation in breaking stones or picking oakum. The 
suspension of the order was always allowed by the 
Poor Law Board, but they very properly refused to abro- 
gate it entirely. More especially was the Manchester 
board of guardians distinguished by “a resolute following 
of the letter, and a faithful adherence to the principle of 
the poor law.” In the meantime the homes of the poor 
were being gradually stripped of all their movable pro- 
perty; any extra clothing was sold, and the hands had 
gradually to give up, one by one, all their little comforts, 
Ademand for help was made to the whole nation, and a 
stream of kindly benevolence responded to the appeal. A 
strange episode occurred at this time in the actual export 
of the raw material to the Northern States. Large quan- 
tities of Indian cotton began to be received in return, but 
it was not much liked—short in staple, with harsh fibres, 
dirty, and knotty. It injured the machinery, and the 
threads were constantly breaking, to the great damage of 
the spinner. In the month of May, 1862, were founded 
the Central Relief Committee of Manchester and the Man- 
sion House Committee of London, the last of which was 
originated by Mr. W. Cotton. Both have rendered im- 
mense services. A conference of Colonel Wilson Patten and 
his colleagues with the President of the Poor Law Board 
seems to have indirectly led to the appointment of Mr. 
H. B. Farnall as the “Special Commissioner of the 
Government,” in order to inquire into the practical opera- 
tion of the poor law, and to report thereupon each week to 
the Government, Preston, Blackburn, Wigan, Ashton- 
under-Lyne, Stockport, and Oldham were then succes- 
sively visited by Mr. Farnall, who was necessarily enabled 
by his position to adapt, so to speak, the letter of law to the 
spirit and requirements of each separate district. The 
destitution, however, necessarily kept on increasing, and 
the board of guardians were crowded with unwilling 
applicants for relief. One of the remarkable circumstances 
was, nevertheless, the diminished death rate in the midst of 
all this distress. It is probable that this was due to the 
better tending of the children, in consequence of their 
mothers being no longer at the beck of the factory bell. 
Adult life, however, may itself have, been proportionately 
deteriorated, through the scarce and inferior food. 

Many of the manufacturers behaved nobly, working 
their factories when it was not directly profitable, esta- 
blishing soup-kitchens, or largely subscribing to the relief 
funds. Working for stock was a hazardous proceeding 
in the existing uncertainty, but the importance of keeping 
the hands together no doubt had much influence. ‘I'he de- 
terioration of machinery in a large closed mill is a serious 
item, “in some cases involving a net damage estimated at 
£100 or £150 per week.” 

Yet worse is the loss of skilled hands, causing “ great 
waste of cotton, inferiority of production, and often serious 

eto the machinery.” During the summer of 1862 
Surat cotton was getting largely used, though much 
against the grain of the manufacturers and their hands. 
Badly harvested and unginned, the bales were full of seeds 
and seed pods; and it is estimated that the waste was 
twice as great as with American cotton. Only later was 
Surat used as a sole material of any extensive manufac- 
ture, and the action of the scutching machine was then 
much facilitated by the use of the steaming process. The 
great number of short fibres required a greater draught 
to carry them away, thus increasing the amount of waste. 
It is also found requisite to card it much more lightly than 
other material, and, “ when Surat-cotton was pressed too 
quickly into the engine, the wires tore the fibres”—they 
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should have separated. In spinning it was found difficult 
to give strength to yarn made from cotton so short in 
staple and so inferior in tensile strength. The arrange- 
ment of the rollers had to be altered in their diameters and 
positions, often causing considerable expense. Well did 
the believing operative express the sentiments of masters 
and hands when he “ lifted up his voice in chapel, and 
added to his pastor’s prayer for increased supplies of cotton, 
the rider, ‘O, Lord, but not Surats!’” 
By September, 1862, there were only 17,000 bales of 
American cotton in Liverpool—a supply insufficient for 
three days of the ordinary consumption. Raw cotton had 
risen 150 per cent. within the year, while the price of 
manufactured goods had only risen 50 per cent. It was 
thus not surprising that holders of cotton found it most 
profitable to sell instead of spinning it. In the mean- 
time the different charitable agencies were being set to 
work, and the “Cotton District Relief Fund,” with Lord 
Derby for chairman, and Sir James Kay-Shuttleworth for 
secretary, began its career of usefulness. In August, in 
consequence of the election of the Manchester Executive 
Committee, the three relief funds, collected respectively in 
Manchester itself, at the Earl of Ellesmere’s, and at Liver- 
pool, were placed at its disposal, and with very beneficial 
consequences. ‘The Mansion-house Committee remained 
the only separate organisation. Sewing schools were insti- 
tuted for the large number of girls thrown out of employ- 
ment, and hundreds of women were thus for the first time 
taught to sew well, and an almost equal amount of good 
was done in the male adult schools. But it was seen that 
a special legislative provision would have to come in aid of 
the usual means of relief; and, rejecting the ideas of 
national grants, or the bestowal of special borrowing 
owers upon each parish, Mr. Villiers “ preferred the rate- 
in-aid, confident that a county, the rateable value of which 
already exceeded £800,000,000, could, without difficulty, 
meet its liabilities, provided that they were distributed over 
a sufficiently wide area.” And so, by the end of the 
session of 1862, was passed the Union Relief Aid Bill, and 
Parliament was prorogued, Lancashire being mentioned in 
the Queen’s Speech in a flattering manner for the noble way 
in which she was bearing the great trials of a famine of 
cotton. 
The Revolving Turret not the Invention of Captain Cowper 
Phipps Coles, RN. but of Charles Wentworth Forbes. 
London: Dorrell and Son, 1865. 
WE should not have paid much attention to this brochure, 
with its self-asserting title, did it not offer a phenomenon 
not so very uncommon in these days of inventors and in- 
vention, while, at the same time, pointing a moral which 
many will do well to reflect upon. The author is the 
soi-disant inventor of the revolving turret for fighting 
ships. He is sufficiently inexperienced in the trade of 
invention to fancy that a mere bare enunciation of a me- 
chanical idea constitutes an invention. As far as we can 
make out, not even the bare proposal of the turret itself 
was brought forward by Mr. Forbes, but simply that “of 
working guns on the turn-table principle.” In 1856 he 
wrote to the select committee at Woolwich, proposing the 
use, for the defence of the coast, of a “ heavy Lancaster 
un, worked on a turn-table.” This passage in Mr. 
orbes’ letter forms the entire basis of his claim for the 
invention of “ the revolving turret.” In the official letter, 
in answer to his little note, it was very Fm re com- 
plained that the “inventor” had “not furnished such 
practical details as to enable the committee to form any 
opinion at all on the matter.” Mr. Forbes’ case is, how- 
ever, only one of many of a similar character, and almost 
equally ridiculous. Hundreds of people are now going 
about, fondly fancying themselves to have originated the 
most valuable discoveries. In many cases an examination 
of their claims shows them to be simply based on a similar 
flimsy foundation as that upon which Mtr. Forbes would sus- 
tain his title to the invention of the revolving turret. 











Tue Istz or Man Breaxkwater.—The breakwater now being 
erected at the picturesque Port Erin Bay, in the Isle of Man, at a 
cost of nearly £60,000, is making great progress. Port Erin Bay is 
an alwost naturally formed harbour of refuge, requiring merely the 
breakwater now being erected in front of part of the entrance to 
completely land-lock it. The adjoining coast is very rocky and 
precipitous, and therefore the Port Erin Harbour of Refuge will be 





of mee service, especially to the immense herring Aeet belonging 
to the island, and also to the shipping, lying, as it does, right in the | 
track of the American and Irish traders. During the last few | 
weeks Mr. Matthews, the engineer of the works, has been superin- | 
tending preparations which have been actively made to clear away | 
by explosion an immense mass of rocks which interfered with the 

progress of the works, For this purpose fourteen chambers, each | 
about 25ft. deep, were drilled into the solid rocks, which are so | 
hard that it fully occupied the time of three men several days to | 
drill each chamber. In each chamber was deposited 50 lv. of gun- | 
powder, so that altogether 700 lb. of powder was used. The | 
discharge of such a large quantity of powder, and the up.eaval of 

such an immense mass of rocks as it was expected the explosion 

would clear away, made it necessary that extreme caution should | 
be exercised in order to guard against accidents; and, therefore, the | 
fact that such an operation was to take place was generally kept | 
secret. In spite, however, of the determination to keep the matter | 
as quiet as possible, it somebow or other “ got wind,” and, conse- | 
quently, a large number of persons, among whom were many of | 
the principal gentlemen in the island, assembled to witness the 
explosion. Fourteen men were told off to fire the fuses, and at a 
given signal they attached the matches and quickly retired. ‘The 
result is thus described by an eyewitness:—“1n a very short time, 
during which the spectators held their breath from exciting 
expectancy, about half a dozen of the chambers exploded, and, with 
a dull, heavy boom, hurled out an immense body of rocks. After 
a brief pause the earth again trembled, and the bosom of the 
adjoining ocean heaved, as the remaining chambers went off with 
a force that made you fancy F were in the vicinity of an earth- 
quake during an eruption. Tbe grand result was that about 20,000 
tons of solid rock were torn from the position they had held for 
countless ages and hurled on to a roadway which, a few minutes 
before, had been as clear as a high road.” it will take a long iime 
to clear away the immense amount of débris that was scattered over 
the road after the explosion, the report of which was heard several 
miles off. A celebrated Evglish engineer, who was present on the 
occasion, said that the operation was eminently successful, and that 
he had never seen such an amount of rock displaced even with 
three times the quantity of powder that was used on this occasion. 
Since the commencement of the undertaking in October last an im- 
mense amount of labour has been ormed. Three lines of 








tramways have been laid down, and two powerful locomotive cranes 
are in full operation.— Manchester Courier. 
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Grants of Provisional Protection for Six Months. 

1593. WitLtaAM JaMEs Hixon, Bayswater, Middlesex, ‘‘ Improvements in 
the permanent way of railways and in locomotives applicable thereto.”— 
Petition recorded 12th June, 1865. 

1653. Prosrero CARLEVARIS, Genoa, Italy, ‘ Producing a light applicable 
to photographic purposes, to lighthouses, and to other illuminations.”— 
Petition recorded 20th June, 1865. 

1671. Wiuu1aM Roperts, Ranelagh-road, Pimlico, Middlesex, ** Improve- 

ments in machinery for cutting dovetails for joiners’ work.”—Petition 
recorded 21st June, 1865. 

1750. WiLL1aM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in breech-loading fire-arms and in cartridges to be used therewith.”—A 
communication from Pierre Didier Jardinier, Rue St. Sebastien, Paris.— 
Petition recorded 1st July, 1865. 

1760. Martin Benson, Hinde-street, Manchester-square, London, ‘*‘ Im- 
provements in steam pumping machines or engines.”— Petition recorded 
8rd July, 1865. 

1778. Groros Low, Dublin, Ireland, ‘Improved machinery for boring 
rocks and hard substances.”—Petition recorded 5th July, 1865. 

1790. ALFRED ViNceENT Newton, Chancery-lane, London, ‘Certain im- 
provements in the manufacture of superphosphate of lime from guano.” 
—A communication from Gustave Adolph Liebig, Baltimore, Maryland, 
US.—Petition recorded 6th July, 1865. 

1800. THomas Freperick Heniey, Pimlico, Middlesex, ‘‘An improved 
material for stuffing seats, cushions, mattresses, and other articles.”— 
pe —- from Emile Rousseau, Paris.—Petition recorded 7th 

uly, 1865. 

1820. WiLL1AM ALExanper LyttLe, General Post-office, London, ‘* Improve- 

ments in the means and apparatus for i ing the hanical power 


of steam. 

1822. Davin Cowan, Mansfield-road, Kentish Town, St. Pancras, Middlesex, 
‘* Improvements in lifts for transferring passengers, goods, and heavy 
weights from the lower to the upper floors of hotels, club houses, and 
other buildings with greater safety than heretofore.” 

1828. Grorce Firmin, Henley, Suffolk, “ Imp ts in treating and 
preparing flax for scutching.”—Petitions recorded 10th July, 1865. 

1848. JoHN Bishop CuatrerLey, Birmingham, “‘Improvements in the 
manufacture of cruet frames.” 

1850. Davip Funton and Joun Fouron, Glasgow, Lanarkshire, N.B., 
“Improvements in mandrils for rollers, such as are used for printing or 
embossing.” 

1852. WILLIAM PopMoRE Bay.iss, Lambeth, Surrey, “ Improvements in 
apparatus for the locomotion of trains on railways by atmospheric pres- 
sure. 

1856. AUGUSTUS DE Metz, Somerford Grove, Stoke Newington, and THoMas 
Wickkns Fry, Downs-read, Clapton, Middlesex, ‘‘ Improvements in rail- 
way signals.”— Petitions recorded 14th July, 1865. 

1857. RicHarD Ving Tuson, St. Paul’s-road, Camden Town, Middlesex, 
** Improvements in the preparation and preservation of food for animals.” 

1858. SamugL Hinetey, Dudley, Worcester, ‘‘ Making skelps for iron or 
steel tubes direct from the rolls, and for machinery to be used in the 
same, 

1860. Jounn CRAWFORD WALKER, Craven-street, Strand, London, ‘* Improve- 
ments in the construction of springs for railroad and other carriages.”— 
Petitions recorded 15th July, 1865. 

1864, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in pumps.”"—A communication from Jean Pierre Tajan, Paris. —Petition 
recorded 17th July, 1865. 

1867, James ArmiTa@e, Bury, Huntingdonshire, “An improvement in 
drills for sowing seeds and depositing manure.” 

1868, Joun Pusey Wint, Kensington-square, Kensington, Middlesex, 
‘Improvements in instruments used in cutting the soles of boots and 
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1870. TimotHy WarpD Woop, Newark-upon-Trent, Nottinghamshire, “ Im- 
provements in the construction or arrangement of sluices or dams.”— 
Petitions recorded 18th July, 1865. 

1872. Joun BatkiIn WuHITKHALL and Tuomas PiLuines, Nottinghamshire, 
“ Improvements in straight eye clearing guides or cleaners for winding 
silk, cotton, or other fibrous substances.” 

1876. MARK KNow.gs, Blackburn, L hire, ‘* Imp: 
for weaving.” 

1878. CoNSTANTINE HENDERSON, Parliament-street, Westminster, ‘‘ Improve- 
ments in the mode of connecting rails for railway t eo 

1882. Davin Cappick, Ebbw Vale, M thshire, “ Imp’ the 
construction and working of futnaces for puddling, balling, heating, and 
melting metals.” 

1886. JAMES MiLEs, Hampstead, Middlesex, ‘‘Improvements in vermin 
traps,”"— Petitions recorded 19th July, 1865. 


ts in looms 














Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1971. Thomas Drew Stetson, Liverpool, ‘‘Certain new and useful im- 
rovements in the construction of hats.”"—A communication from Elias 
yo weet, Philadelphia, Pennsylvania, U.S.—Deposited and recorded 31st 
uly, \e 





Patents on which the stamp Duty of £50 has been Paid. 


2187. Tuomas Grores Wess, Manchester.—Dated 1st August, 1862. 

2193. Groner CoLks, Gresham-street, West, London, JAMES ARCHIBALD 
JaQuEsS, and JouN AMERICUS FansuawWE, Tottenham, Middlesex.—Dated 
2nd August, 1862. 

-_. JosRrH TOWNSEND, Glasgow, Lanarkshire, N.B.—Dated 5th August, 

£62. 


2206. WILLIAM Groras VALENTIN, Oxford-street, London, and FREDERICK 
Lavick, Blaina, Monmouthshire.— Dated 6th August, 1862. 

2190. James Gray, Glasgow, Lanarkshire, N.B.—Dated 2nd August, 1862. 

2209. Marc ANTOINE FRANCOIS Mennons, Rue du Mont Thabor, Paris.—A 
communication.—Dated 7th August, 1862. 

2203. WILLIAM WHARTON Buxpon, Newvastle-upon-Tyne.— Dated 6th 
August, 1862. 

2227. Joun TatuaM, Rochdale, Lancashire.—Dated Sth August, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
7. aed James Russeuu, Wednesbury, Staffordshire.—Dated 4th August, 
8 


1799. Joun Smit. jun., Coven, near Wolverhampton, Staffordshire.—Dated 
7th August, 1858. 

1794. St+pugn Carky, Clink-street Wharf, Bankside, Southwark, Surrey.— 
Dated 6th August, 1858, 

1804. James WALKER, Glasgow, Lanarkshire, N.B.—Dated 7th August, 


1838. 





Notices to Proceed. 

858. Witttam Berrs, Wharf-road, City-road, London, ‘‘ Improvements in 
protective labels for bottles, jars, and other similar vessels.”—Petition 
recorded 25th March, 1865. 

860. Josuva Rooke, Pimlico, Middl eg 
steam engines,”—Petition recorded 27th March, 1865. 

874 AL&XANDRE Denis Gascon, Rue de la Fidélité, Paris, “ A new febrifuge 
and digestive elixir."—A ication from Monsi Al j 
Gascon, Ternes, Paris. 

875. Fxeperick THomas, Bishopsgate-street Within, London, ‘* Improve- 
— in the construction of kitchen ranges, having their fire-places en- 
closed.” 

831. Isac Louis PuLvermacuer, Oxford-street, London, ‘* Improvements in 
fastenings for pins, buttons, and other articles with metallic backs.’”"— 
Petitions recorded 28th March, 1865. 

804. THOoRSTEN WILHELM NoRDENFRLT, Montague-street, Portman-square, 
London, ** A portable covered h kA ication from Sigge 
Flach, Gothenburg, Sweden. 

896. WALTER MonTGoMERIE NRILSoN, Glasgow, Lanarkshire, N.B., “ Im- 
provements in shaping machines.”—Petitions recorded 30th March, 1865. 
904. Tuomas Cook, Coburg-road, Old Kent-road, Surrey, ** lmprovements in 

the construction of safes or depositories intended to contain valuable pro- 
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perty.” 

910. Howat ADRIsN BonnzEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Tmpr nts in telegraphic apparatus."—A communication from 
Albert Auguste Daussin de Nalinne, Dinant, Belgium. 

918. Tuomas Kemp Mace, New-street, Birmingham, “ Improvements in 
fixed bands or rib holders for umbrellas and parasols, and which said 
band is also applicable as an orvamental appendage to walking-sticks and 
other purposes,”— Petitions recorded 31st March, 1865. 

921. WiLuiAM Ki.Bsy, Anchor-street, Shoreditch, Middlesex, ‘‘ Improve- 
ments in the apparatus used in the winding and re-winding of silk aud 
other fabrics.” 

923. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
ments in street railways."—A communication from William Desmond 
O'Brien, Brooklyn, U.s. 

924. Groner Burt, Birmingham, ‘‘ Improvements in machinery for orna- 
menting metal tubes.”—retitions recorded 1st April, 1865. 

982. JOHANN VON DER PoprensuRG, Birmingham, * Improvements in pro- 
— and cartridges for central fire breech-loading fire-arms and 

nance, 








940. FREDERICK Browx, Luton, Bedfordshire, ‘‘ Improvements in kitchen 
ranges.”—Petitions recorded 3rd April, 1865. 

958. JosspH Vaveuas, Birmingham, ‘‘ Improvements in steam and atmo- 
spheric hammers and presses, which improvements are also applicable 
to steam engines.” 

954, WiLuiaM Moopy and Witt1am James Hupanp, Handsworth, Stafford- 
shire, “‘Improvements in stringing and tuning pianofortes and other 
stringed musical instruments.” — Petitions recorded 4th April, 1865. 

960. ADAM MILLAR, Grove-street, Camden Town, Middlesex, ‘‘ Improve- 
ments in certain electric telegraphs, part of which invention is applicable 
to other purposes.” 

962. JouN Gay NEwToN ALLEYNE, Alfreton, Derbyshire, “ Improvements in 
traction engines.” 

963. Henry Simon, Manchester, ‘New or improved apparatus for separa- 
ting or sorting and washing ores, minerals, coal, emery, and other sub- 
stances in a granular or pulverulent state.”"—A communication from 
Charles Prieger and Theodor Hundt, Siegen, Prussia, 

964. JoHN Berne, King William-street, London, “ Improvements in 
building barges, ships, and other vessels.” 

972. CHARLES Espuin, Tyer-street, Lambeth, Surrey, “Improvements in 
——- for regulating the supply of gas.”— Petitions recorded 5th April, 


986. PIERRE Hvaox, Paris, “‘ Certain improvements in gas engines.”—Peti- 
tion recorded 6th April, 1865. : 
987. ANDREW Muir, Manchester, “Improvements in breech-loading fire- 
rms 


a l. 

1000. THomAs Sk1DMORE, Cleveland-place, Tettenhall-road, Wolverhampton, 
Staffordshire, “ Imp’ its in the construction of safes or receptacles 
for securing and protecting valuable property.”—Petilions recorded 7th 
April, 1865. 

1005. WILLIAM WEATHERLEY, Chatham, Kent, ‘‘ Improvements in sizing 
paper and in the machinery employed therein.” 

1009. VicroR ALBERT Prout, East Moulsey, Surrey, ‘‘ Improvements in 
photographic cameras, "—Petitions recorded 8th April, 1865. 

1018. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ** An improved 
method of forming tapered rods and bits.”—A communication from Cesar 
Auguste Deverte, Paris. —Petition recorded 10th April, 1865. 

1025. Witttam CLark, Chancery-lane, London, “Improvements in horse- 
shoes.”—A communication from James Fenner Mallett, New York, U.S. 
—Petition recorded 11th April, 1365. 

1050. WitttaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in elastic binders for boots and shoes.”"—A communication from Daniel 
Franklin Packer, Redding, Connecticut, U.8.—Petition recorded 12th 
April, 1865. 

1055. ALBERT WeEsTHEAD, St. Mary Axe, London, “ Improvements in appa- 
ratus for signalling on railway trains.”— Petition recorded 13th April, 





1865. 
1068. WILLIAM CLARK, Chancery-lane, London, ‘‘Improvements in the 
facture of a Pp d or material to be used as a substitute for 
india-rubber."—A communication from Henry Lowenburg, New York, 
U.S., and Emile Granier, Paris.— Petition recorded 15th April, 1865. 

1122. Ricuarp CanHaM, Clerkenwell, Middlesex, ‘Improvements in ma- 
chinery for moulding and making cores for moulding or casting metals.”’ 
—Petition recorded 21st April, 1865. 

1125. Epwarp Lorp, Todmorden, Yorkshire, ‘‘ Improvements in machinery 
for ——— = spinning cotton and other fibrous substances.” —Petition 

nd il, 1865. 





hi 





r e 
1190. Epwarp McNatty, Manchester, “* Certain impr is in 
or apparatus for rolling or shaping metallic articles of irregular form, 
— as ‘ file blanks’ and similar articles.” — Petition recorded 28th April, 


865. 

1240. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in steam generators and engines, and in apparatus for feeding steam 
generators."—A communication from George Bailey Brayton, Boston, 
Suffolk, Massachusetts, U.S.—Petition recorded 3rd May, 1865. 

1646. GEoRGE SMITH, jun., Richmond-terrace, Clapham-road, Surrey, ‘‘Im- 
provements in locomotive engines and railway carriages.”—Petition 
recorded 19th June, 1865. 

= = Lewis Jowgrt, Swansea, Glamorganshire, “ Improvements in 

ricks. 

1704, SamurL Steruen Bateson, Bolton-street, Mayfair, London, ‘‘ Im- 
provements in croquét mallets.”—Petitions recorded 26th June, 1865. 

1748. Witt1aM Rogert Lake, Southampton-buildings, Chancery-lane, 
London, “ An improved mode of pressing and Iding clay, sand, or 
cement, for making bricks and for other purposes.”—A communication 
— John Steele, Buffalo, New York, U.S.—Petition recorded 1st July, 








1762. SterHen Waricut, Smethwick, Staffordshire, ‘‘ Improvements in axles 
for carriages.”—Petition recorded 4th July, 1865. 

1818. Gzorgs Tomas Livesay, Old Kent-road, Surrey, ‘ Improvements in 
treating ammoniacal liquors for purifying gas and other purposes.”— 
Petition recorded 10th July, 1865. 

1837. THomas Cato McKeen, Irvington, Essex, New Jersey, U.S., “A 
diving apparatus for submarine purposes.” 

1838. THomas Cato McKErn, Irvington, Essex, New Jersey, U.S., “‘A new 
and improved mode of elevating ships or boats in the water to enable 
them to pass over sand-bars, shallows, and the like, and for raising 
sunken vessels, &c.”—Petitions recorded 12th July, 1865. 

1858. SamugL HineiEy, Dudley, Worcestershire, “‘ Making skelps for iron 
or steel tubes direcc from the rolls, and for machinery to be used in the 
same.”— Petition recorded 15th July, 1865. 

1868. Joun Pussy Wint, Kensington-square, Kensington, Middlesex, ‘‘ Im- 
provements in instruments used in cutting the soles of boots and shoes.”” 
—Petition recorded 18th July, 1865. 

1877. DonaLp M‘Crummen, G k, Renfi hire, N.B., ‘An improved 
process of preparing seaweeds and other vegetable substances for the 
production of artificial guano, felt, alkaline, salts, and iodine.”—Petition 
recorded 19th July, 1865. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s, must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


Lhe following descriptions are made from Abstracts prepared expressly for 
‘Luk ENGINRER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

145. W. J. CunxinonaM, Kverett-terrace, Victoria Dock-road, ** Apporatus 
for transmitting and converting reciprocating motion into retary motion.” 
—Dated 17th January, 1865. ; 

This apparatus comprises a cylinder placed on a shaft, to which the 
inventor desires to transmit rotary motion; on this cylinder he cuts & 
double incline or cam groove, the one part of the groove encircling the 
eylinder the one half of its circumference, and the other in like manner 
encircling it the other half ; they meet in a sharp angle at either extremity, 
and, in fact, form a continuation of the same groove. He applies a piu 
with or without a truck roller in this groove, such pin and roller being 
mounted on a lever or other part having reciprocating motion ‘the moving 
of which to and fro causes the traverse of the roller in the cam groove, 
and tne rotation of the cylinder, the movement in the one direction taking 
piace in the groove on one side of the cylinder, and the reverse movement 
on the opposite side, the incline of the cam being in the opposite direction 
thus a i rotary tin one direction is imparted to the 
shaft, which may be transmitted to other shafts if desired, as is well under- 
stood, and may be used in propelling vesse)s, locomotive and other machines, 
for actuating drills, lathes, and in other mechanical contrivances.—Not pro- 
ceeded with, 

155. W. R. Foster, Cowper-street, City-rocd, London, ‘‘ Packings of pistons 
and piston rods of pumps and steam and other engines.” — Dated 18th 
January, 1865. 

The pateniee claims the application of a flexible tube or tubes as packing 
in stuffing boxes and other similar adaptations, having the end or ends of 
such tube or tubes open and exposed to receive the pressure of the fluid. 
159. A. W. PrEvER, Oldham, “‘ Coupling steam engines, tu: bines, 4c."—A 

communication. — Dated 19th January, 1865. 

The ;patentec claims the system of placing the main or other shaft of 

one motive power through the main or other shaft of another motive 





Aus. 11, 1866. 





THE ENGINEER. 
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at, by means of clutch boxes, friction plates, or friction co 
The. shafts = "be connected and disconnected as required; and mhey 
application of this system of coupling to any two shafts through which 
power is transmitted. 
166, W. C. Hicks, New York, U.S., “ Steam engines.” —Dated 19th January, 
1865. 


These improvements in steam engines consist in a novel arrangement of 
the cylinders, pistons, and valves, whereby the piston and valve are com- 
bined, and are also enclosed within the same cylinder. By this means all 
external valves, valve gear, and steam chests are dispensed with, and all the 
principles of operation found in the ordinary slide valve engines are re- 
tained, securing thereby simplicity, economy of construction and repairs, 
portability, and durability. In the arrangement four cylinders are em- 
ployed, the pistons in which receive the pressure of the steam or other 
fluid in one direction only, or are what is called single-acting. 

167. T. C. Dunnam, Carlisle, “ Locomotive and other steam engines.”—Dated 
19th Januury, 1865. 

This invention consists in the employment in each cylinder of two pistons 
with separate piston rods, one of which is solid and passes through the 
other, which is hollow ; each piston rod is connected by a separate rod to 
the crank. — Not proceeded with. 

180. W. Cuay, Liverpool, “ Working hydraulic lifts.”—Dated 20th January, 
1865. 


The object of this invention is to utilise the force of the dead weight of 
the platform, ram, and other moving parts of the lift when descending. In 


water forced in by a simple hand force pump. From this air chamber a 
small tube or pipe is taken through the roof of the van, and connected to a 
similar pipe which lies along the top of each of the carriages of a train, and 
also on the tender. These pipes or tubes are permanently fixed, and the 
connection between and carriage is readily effected by means of 
india-rubber or other suitable flexible tubes and couplings capable of being 
quickly joined to the fixed pipes or tubes, In this way a complete com- 

i is made bet the ’s van and the tender, also with 
the intervening carr’ The tubes or pipes on the carriages are furnished 
with small escape valves placed at distances apart, corresponding to the 
divisions or compartments of each carri These valves are capable of 
being opened suddenly when a cord or pull on the inside is slackened, or 
otherwise suitably acted on, so as to cause a weighted lever to which the 
cord or pull is attached to fall. The lever is arranged with a weight, or it 
may be a spring, at one end, and a signal board or instrument at the other, 
so that when the lever falls the board or instrument assumes an upright 
or elevated position, and thereby indicates the particular compartment 
from which the alarm has been given. The attention of the guard will be 
called by the air which is under pressure rushing out from the tubes or pipes, 
and from the air chamber, thereby decreasing the pressure of air in the 
chamber in the van, and also in a like chamber on the tender, when it is 
desired that the attention both of the guard and engine driver should be 
called to a signal made by a p ger. ‘This reduction of pressure is made 
to act upon a lever which liberates the catch of an alarum bell, and the 
guard’s attention is immediately aroused. On looking along the train from 
either end the signal will be observed, and the precise compartment 











carrying out the invention the patentee pumps the water that is i ded 
to set the bydraulic lift in operation into an accumulator or receiver, from 
which the water ata suitable pressure is dixcharged into the cylinder of 
the hydraulic apparatus in the usual manner for the purpose of raising the 
load required to be elevated. When the platform of the lift is descending 
either with or without a load, the weight of the load will exert a consider- 
able pressure on the water beneath it, and this pressure the patentee 
employs to assist in working the pumps which return the water from the 
lifting cylinder into the accumulator. 


183. T. Lester, Wordesley, Stafford, ** Steam engines.” —Dated 21st January, 
1865. 


This invention has for its object, First, an improvement in the form of 
the steam passages for admitting the steam from the steam chest and 
allowing the escape of the steam from the cylinder with greater rapidity. 
Secondly, an improvement in the slide valve. and in the mode of actuating 
the same for more rapidly changing the position of the slide, thereby 
allowing the piston to work with the full power of the steam nearer to the end 
of the stroke, while, by the first tioned imp t, the back section 
of the waste steam is obviated or greatly reduced. In carrying the first- 

i 1 imp’ t into effect the patentee makes the induction and 
eduction apertures in the cylinder and valve or steam chest, and the 
ages between the same, of a width nearly equal to the inside diameter 
of the cylinder. In carrying out the second improvement he fits the con- 
nected end of the slide valve rod into, or forms it with, a ring, within 
which ring (and to rotate therein) he fits a transverse axis ; this axis con- 
tains a short transverse shaft, which is driven from the crank shaft, so that 
it revolves in equal times therewith. Between the inner and outer 
diameters of the ring there is sufficient depth of metal or space to form 
thereon or affix thereto cams, studs, or projecti with inclined curved sur- 
faces on each side of the said ring, one stud being at the top and the other 
at the bottom of the ring. The end of the before-mentioned rotating axis 
or short shaft which rotates within this ring. carries one cam or tappet on 
each side, which, as this shaft rotates, come into contact with the inclined 
curved surfaces of the ring studs at the top and bottom, and thus very 
rapidly raise and lower or move the ring and valve rod up and down, the 
latter being stationary until the piston in the cylinder arrives very close to 
the end of the stroke each way. The axis which carries the rotating 
cams is made of sufficient Jength to allow one of the cams to clear the studs 
on one side of the ring, while the other cam is rotating in contact with 
the studs on the opposite side of the ring. The axis slides upon its shaft 
upon a feather, and is moved laterally by a lever, so that the valve can 
be actuated by the cam and studs on either side, their contact on the right 
viving the lead in one direction, and on the left in the opposite direction, 
the simple movement of the lever to the right or left being all that is re- 
quired to reverse the engine. 
194. E. ATKINSON, Old Bond-street, “ Apparatus for coniaining and dis- 
persing scents and other liquids.” —Dated 23rd January, 1865. 

This apparatus consists of a combined reservoir and dispenser constructed 
sul jially as b fter described. The reservoir for containing scent or 
other liquid is formed with a neck open at top, and with a tubular outlet 
from the side of the neck or other convenient part. Inside the apparatus 
the patentee places a bent tube sealed at bottom, and with its curved or 
bent part made to enter the tubular outlet. This bent tube has a hole 
formed in its side at a slight distance from the bottom. The dispersing of 
the scent or other liquid is effected by blowing down the open neck, when 
scent will be forced into the bent tube through the hole and out through 
the open mouth thereof, at the same time that air will be expelled with the 
scent in the state of fine spray from the tubular outlet. 


Ciass 2,.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, ge. 

147. W. Jerrreys, Old Kent-road, Loidon, ** Machinery for working switches 

and signals of railways.”—Dated 18th January, 1865. 

This invention cannot be described without reference to the drawings. 

148. A. B. Buu, Tonsberg, Norway, Reefing and furling sails.”—Dated 18th 
January, 1865. 

For the purposes of this invention a boom or spar is attached to the sail 
midway between its head and its foot ; the boom extends from one side of 
the sail to the other, and its ends project beyond the sides of the sail. To 
each end of these projecting ends a chain is attached, and some turns of 
the chain are wound around the ends ; the chains are then led up through 
blocks at the ends of the yard to which the head of the sail is connected 
and from them they pass to blocks attached to the mast, and are then led 
downwards and connected to any suitable hauling tackle. Other chains 
may also be wound round the projectivug ends of the boom which are led 
downwards and through blocks onthe yard to which the foot of the sail is 
attached, and from thence through blocks on the mast to hauling tackle, 
In order to reef the sail, the halyards of the sail are eased off, and the 
chains above-mentioned are hauled on, so causing the boom to rotate, and 
both parts of the sail both above and below the boom are rolled upon it, 
and this action may be continued until the sail is close reefed. Should it 
be intended to furl the sail, the sheets are eased off, and the whole of the 
— nee up; the boom will then be close to the yard.—Not proceeded 
with, 
1sL. E. D. Farcot, Neuilly, near Paris, “* Improvements in ours, and in the 

modes of actuating them.”—Dated 19th January, 1865. 

This invention relates to oars and sculls for propelling boats, scullers, or 
other jight craft or vessels, and to novel modes of actuating the said oars or 
sculls, and consists, in the first place, in giving to the paddle or blades of 
the oar, viz., that part intended to immerge and act in the water, certain im- 
Proved shapes and arrang: ts affording greater propelling efficiency and 
lightness than with the oars hitherto in use, For this purpose the paddie 
or blade, instead of having, as hitherto, its axis situated in a line with the 
axis of the shank or stock of the oar or scull, deviates from that line at an 
angle of from 1€0 deg. to 170 deg., either in the vertical or in the horizontal 
plane, or in both, for the purpose of permitting a quicker immersing of a 
larger portion of the said paddle, which latter, instead of presenting, as 
hitherto, a flat or slightly concave surface on both sides, may be made 
more or less concave on the side intended to press against the water. The 
Second part of the invention relates to certain improved modes of causing 
the motive power to act on the oars or sculls in such manner that, if these 
latter are to be worked by manual power, the rower is by this invention 
facing the said direc'ion in which the boat is to be propelled. 

164. R. MALLet, Bridge-street, Westminster, “‘ Improvements in the permanent 
way of railways, and in buckled plates to be used therein.” —Dated 19th 
January, 1865. 

This invention consists, Firstly, in the application of buckled plates of 
the ordinary construction, or of the improved construction hereimafter 
described, and of any desired form or contour in plan to the permanent way 
of railways for the purpose of supporting the rails thereof, in conjunction 
or not with ordinary or other chairs, and with or without timber. The 
essential property of the contruction of hollow support for the chairs or 
rails according to this invention is that the vertical p and t 
S'rains upon the immediate support of the chairs or rails shall be resolved 
into longitudinal strains of extension and of compression in the material of 
the buckled or hollow plate or covering plate beneath, and so an elastic 
Support, with a minimum weight of material in the supports, is obtained. 

he Second part of the invention relates to certain peculiar constructions 
or modifications of the forms of ‘‘ buckled plates” to be used in the per- 
mauent way of railways or applied to other purposes, and consists in making 
the curved or arched portion of such plates of variable eccentricity, as, for 

9 using a parabolic or hyperbolic curve in lieu of the arc of a circle. 
. W. CLark, Chancery-lane, London, “ Apparatus for taking up and 
delivering mails and other parcels in railway trains while rp — 
A communreation.— Dated 20th January, 1865. 

This invention cannot be described without ref to the drawi 
177. W. Marana, Manchester, ‘* Apparatus for facilitating ic 

penne , guards, and drivers of ravlway trains.”—Dated 20th 


1865. 
For the urposes of this invention a small air chamber, made of iron or 
pe suiteble material, is placed in the guard’s van, in which chamber the 





























to apy required pressure, and by preference by means of 





The p ger has only to unhook the end of the cord from a 
ring near the top or other convenient part of the interior of the carriage in 
order to open the valve. The escape valve when once opened can only be 
closed again from the outside.—Not proceeded with. 

182. H. A. Dosson, Marylebone, London, “‘ Carriage step arrangements."— 
Dated 21st January, 1865. 

This invention consists in certain mechanical arrangements whereby in 
the a.t of opening the door of the carriage the step is drawn forward in 
position ready for use, and when the door is shut it is pushed back under 
the body of the carriage, so as to be out of the way. To the underside of 
the door is attached, by a movanle joint, a lever connected to a slide work- 
ing in a grooved slot underneath the body of the carriage. At any con- 
venient point either in the before-mentioned lever orslide, a connecting lever 

ttached a ble joint, acting upon the rod which carries the step 
in such a manner that, when the door is opened, the step is thrust forward, 
and vice versa. The rod or bar which carries the step is supported by two 
short movable connecting pieces attached to the body of the carriage by 
movable joints, so as to fold close up under the body of the carrirge, the 
one at the hinder end having a double joint, so that any pressure on the 
step will prevent it from sliding back of its own accord, and so clusing 
the door upon any person in the act of getting in or out of the carriage.— 
Not proceeded with. 
184. J. G. Wiuson, Chelsea, *‘ Permanent ways for railroads.”—Dated 2lst 

January, 1865. 

This invention consists in the appli of a ght iron or malleabl 
cast iron combined sleeper and chair, made in either one or two parts, the 
part forming the chair or seat for the rail being shaped to suit the particular 
form of rail to which it may be applied, the part forming the sleeper being 
formed so that the ballast is retained by the sides, while with facility the 
ballast can be beaten in at the ends. The combined sleeper and chair is 
secured to the rail by wrought iron tie rods of suitable shape, the ends of 
which are screwed and pass through that part of the combined sleeper and 
chair which forms the seat for the rail and the web of the rail, the whole 
being held together by nuts screwed on the ends of the tie rods; cotters 
and keys may be used in lieu of nuts. The tie rods are of a proportionate 
length to the gauge to which the rails are to be laid ; or in lieu of tie rods 
being used, as above described, bolts and nuts may be used, or a less 
number of tie rods may be used in connection with bolts and nuts for 
securing the rail in its seat. The tie rod may he secured to that portion of 
the combined sleeper and chair which forms the sleeper in cases where 
thought desirable. That portion of the combined sleeper and chair which 
forms the seat for the rail is made somewhat larger than the rail, so that a 
small space is left all round that portion of the rail. Into this space the 
inventor proposes introducing a Jayer or layers of fibrous material of an 
elastic nature, the object of which is to lessen the rigidity or hardness of 
the permanent way. When the combined sleeper and chair is made in two 

rts, those portions of the under side which form the seat for the rail will 
S made to fit into or fasten into each other. In lieu of the ordinary fish- 
plates, the combined sleeper and chair may be used at the joints of the 
rails.— Not proceeded with. 

187. C. D. Angu, Southampton-buildings, Chancery-lane, London, “‘ Apparatus 
Sor transmitting le(ter bags and parcels to and from railway trains while 
in motion.”—A communication. ~ Dated 21st January, 1865. 

This apparatus consists of a cylindrical or otherwise tormed receptacle 
divided vertically into two halves, each half being hinged to one of two 
rods projecting horizontally from a swivelling post fixed at the side of the 
line. This receptacle, when in operation, is suspended at such a height, 
and projects such a di over the line, that the tops of the carriages of 
the postal train pass a short distance beneath it, and when not in operation 
the post is turned into such a position that the receptacle does not project 
over the line. The points of suspension of the two halves of the receptacle 
are in such positions relative to their centres of gravity that, unless the 
two parts are held together, they swing on their hinges, so as to open out 
at bottom, and they will thus let the or parcel contained in them fall 
on to the railway carriage passing beneath ; and this opening out is still 
further accelerated by the action of a spring attached to the post, and made 
to press upon the top of one half of the receptacle. To keep the receptacle 
closed when the mail bag or parcel is contained therein, and to «ffect the 
rapid opening of the same by the postal train, the two halves are so con- 
nected together by a rod hinged to the bottom of one part and to the to 
of the other part that one part cannot open out unless the other does, and, 
consequently, by causing a pawl or catch attached to the post to spring 
into a notch formed in the end surface of the one part so as to prevent it 
from swinging open, both parts are held ina closed position, The said 
pawl or catch is provided with a tail Dp ae downwards to such an 
extent, and such a position, that a stud or pin projecting from the top of 
the railway carriage which is to receive the mail bag in passing strikes 
against such tail, and by thereby liberating the catch from the notch in the 

tacle, causes both parts of the latter to swing open, so as to let the 
mail bag or parcel contained therein fall upon the top of the carriage, 
which is surrounded by a railing for catching such bag or parcel, and from 
which such parcels are removed in any convenient manner by the officials. 
In order to facilitate the falling out of the mail bag on the opening of the 
receptacle, each half of the latter has inside it an inclined plane, upon 
which the bag or parcel rests, and down which it slides readily as soou as 
the receptacle is opened.—Not proceeded with, 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
153. J. Barcu, Crag Works, near Macclesfield, Chester, “‘ Apparatus and 
looms for weaving velvet pile and terry-faced fabrics.”—Dated 18th 
January, 1865. 

This invention cannot be described without reference to the drawings. 

158. T. Mayor, Pawtucket, Rhode Island, U.S., *‘ Apparatus for preparing 
cotton and other fibrous materials to be spun.” — Dated 19th January, 1865, 

This invention relates to roving frames and other machines of a similar 
nature, and consists of an improved arrangement of the centrifugal presser. 
The presser is provided with a long or deep boss, which works on the 
delivery tube of the flyer at or near its delivering point. In the said boss 
there is an inclined slot working on a pin fixed to the aforesaid delivery 
tube, and the length of the slot is so arranged that its ends may act as 
stops and prevent the presser from being pulled out too far, or pressed too 
far in, and thus avoid any undue strain on the rod of the presser.—Not 
proceeded with. 

162. E. WituiaMs, Victoria Works, Miles Platting, near Manchester, “ In- 
provements applicable to throstle worsted spinning and doubling frames.” 
—Dated 19th eoey 1865. 

This invention has for its object the prevention of the thread or threads 
from flying off or outwards, and consists in the use and application of a 
cord or band (made of any suitable fibrous material, stretched horizon- 
tally across the frames at the rear or back of the thread, by preference 
about halfway between the rollers and the eyelets, curls, or thread wires 
which guide the thread or threads to the flys or flyers of the spindle, and as 
close as ible to the said tnreads without touching them ; and in the use 
and application of screws or studs fastened to the underside of the thread- 
ee about half an inch from the spindle points, and, by preference, 
situated about half an inch to the left of the said spindle points. The 
peculiar action of the cord or band is, that if a thread or threads become 
broken, it ie, or they are, prevented from flying outwards by coming in 
contact with the said cord or band, and held by friction against it until the 
delivery end is wound round the roller, and the other end taken up by the 
bobbin. And in the case of snarling or snuffling, the threads are effectually 
prevented from breaking the neighbouring thread or threads by coming in 
contact with, and being held by, the screws or studs hereinbefore men- 
tioned, and are at the same time held by the band or cord until safely 
taken up or wouzd round the rolier. 

178. J. Sxzuu and W. Renton, Leeds, “ Facing woollen cloth and other tex- 
tile fabrics." —Dated 20th January, 1865. 

In the specification of a former patent granted to W. Renton, T. Renton, 
and W. Binns, dated 6th January, 1859 (No. 47), was described a method of 
finishing woollen and other fabrics by subjecting them to bydraulic pres- 
sure. Now, this i 4 sist impr its on the ve-men- 
tioned invention. For this purpose a cylindrical or other shaped vessel is 
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employed, which is surrounded by a steam jacket; within the vessel, and 
near its lower end, is a bottom, and above these perforations 
are placed perforated tubes, around which the woollen cloth or other fabric 
to be faced or finished is wound, as in the arrangement described in the 
before-mentioned specification. At the bottom of the vessel is an outlet, 
closed by a valve that inwards into the vessel; this valve is for the 
purpose of letting off the water from the vessel. The stem of the valve 
passes down below the bottom of the vessel, and is connected to a lever 
which, at one end, turns on a pin joint, and at its other end is connected to 

a rod which passes up by the side of the vessel, and at its upper end has a 

screw thread cut upon it, upon which a screw nut supported by suitabie 

bearings works; and by turning this nut the rod can be raised or lowered, 
and thus open or close the valve. The of the vessel is, by preference 
of a hemispherical or dome shape, on the top of which an oval 

opening is formed, which is closed by a corresponding lid of somewhat 
larger dimensions ; this lid is inserted through the opening in the interior 
of the vessel, and when turned on to such a position as to cover the 

opening, it is drawn up into its place by a screw which passes through a 

bar placed above the top of the opening. By thus placing the lid ia the 

interior of the vessel the lid will, when the interior of the vessel is under 
pressure, be pressed more firmly into its place, whereas, when the lid is 
held down on to the exterior of the vessel by bolts or otherwise, as here- 
tofore, any pressure in the interior of the vessel tends to lift the lid off its 
seat. At some distance at the top of the vessel is placed a pulley, around 
which a chain passes, and by means of which the lid can, when released, 
be lifted away from the vessel. The perforated tubes, with the cloth or 
fabric around them, can then be lifted out of the vessel or inserted into it. 

The vessel is provided with an inlet pipe, through which water can be 

forced into it, and on this pipe is a safety valve, and also an indicator, by 

which the pressure in the vessel may at all times be known, 

189. M. Ropinson, Accrington, “' Apparatus for shaping the elastic dents of 
expanding and contracting combs.’'—Dated 21st January, 1865. 

This invention is carried out as follows: The wire is placed on the 
ordinary reel, but instead of bending or shaping it, and nipping by hand, 
the patentee causes these operations to be performed by means of the 
following hinery or app : The wire passes from the reel to a bed 
or table on which there is a frame, having at the top a slide carrying two 
bowls, and at one side two vertical bearings and boxes. The slide is con- 
nected by a connecting rod to a crank fixed toa second shaft turned by 
gearing from the driving shaft of the machine; and in the vertical bearings 
there are spindles having at the top and bottom arms or levers, and each 
spindle is connected to one end of a spring, the other end of which is held 
to its corresponding box. The top arms are acted upon alternately by the 
bowls on the slide, and move them and also the bottom arms or levers an 
arc of a circle one way, and the springs move them back to their original 
positions. The bottom arms or levers are employed for bending or shaping 
the dents, and the lengths of the arcs they describe correspond with the 
required length of the dents. The arms are moved alternately, one erm 
forming the bends at one end of the dents and the other erm the bends at 
the other end ; and as the formativa and operation of both arms are alike, a 
description of one will suffice for both, At the outer extremity of each 
bottom arm there are a pin and projection, and when the arm is being turued 
by means of the top arm and slide, the pin seizes the wire and bends it, and 
then the wire passes behind a pin on a lever having an incline which was 
depressed by the projection on the arm. This pin holds the bend until the 
next bend is nearly made on that side, at which time the projection on the 
aforesaid bottom arm again depresses the incline and releases the pin from 
the bend for allowing it to be moved onwards to enable the succeeding 
bend to be held by the pin ; and in order that the pin on the arm may 
escape the pin on the inclined lever, the said arm is jointed into two parts, 
so that it may contract and become sufficiently short to by the pin on 
the inclined Jever when it is returning to its backward position to wait 
until the other arm has furmed the bend at the other end of the dent, and 
afterwards return to wake a fresh bend on the first-mentioned side ; and in 
order that each bottom arm may be straightened for making the bend, one 
of the parts of the arm comes in contact with a projection fixed to the 
frame, and the arm remains straightened until the berd is made ; and for 
enabling the bends to be formed with exactness the finished deuts are pre- 
vented from rising as they pass onwards by a spring plate above the table. 
The bends at each end of the dents are nipped by nippers placed on a slide, 
which is moved to and fro by an eccentzic on the before-mentioned secona 
shaft of the machine, so that the nippers may arrive at the opposite bends 
alternately, and be pressed by bowls on another slide worked by another 
eccentric. The instant the bowls are moved from the nippers, the latter 
move back fo as to release the dents and allow them to be drawn gradually 
forwards, and then wound on a spindle ata uniform surface speed by the 
surface motion of a rolier turned by wothed or worm gearing from the first 
or second shafts of the machine. 

191, C, Brakeut, W. Koxun, and W. Guntrier, Oldham, “ Apparatus for 
ginning and cleaning cotton, &c.”—Parily a ti Dated 23rd 
January, 1865. 

In the specification of a patent ted to the aforesaid C. Brakell, dated 
9th March, 1864 (No. 587), is described an invention consisting in the 
—e of what is called a roller knife, in place of the ordinary recipro- 
cating knife or beater in combination with the gin roller and doctor or 
pressing knife of a Macarthy’s cotton gin. Now the present invention 
consists, partly, in improvements in the last mentioned cotton gin, and like 
it the roller knife consists of a roller or axis having fixed thereon a series of 
circular plates or discs, or equivalent instr ts, the edges of which come 
nearly in contact with the — of the doctor or pressing knife, and airo 
with the surface of the gin rolier, in such manner as to cause the seeds and 
refuse to be beaten off, and at the same time to cause the fibres and seeds 
to be moved to and fro along the edge of the doctor or pressing knife; bu, 
according to the present inveution, the discs on the roller are made to 
overlap each other more advantageously than heretofore, 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Impl 
Mills, §e. 

174. M, Batma, Paris, ‘‘ Machine jor raising and carrying earth, sand, 
stones, or othr sumilar solid or liquid materiuls, for dressing, ventilatin, , 
or winnowiny gra, &c.”— Dated 20th January, 1865. ; 

This invention cannot be described without reference to the drawings. 
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Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, ge. 
154. J. Counter, Huddersfield, and H. Harrix, Holmfirth, “ Apparatus 
Sor facing flags or smoothing the surface of stones."— Dated 18th January, 
1865. 


This apparatus consists of a circular face plate mounted on a vertical 
spindle or shaft capable of rotating in suitable bearings; also of a frame 
supported on friction rollers, and capable of reciprocating over the face 

late. Fiags or stones to be faced or scoured are fixed upon the face — 

twixt flanges thereon, or by means of portable “dogs,” stops, or blocks 
temporarily fixed in holes provided in the face — for that purpose, with 
wooden wedges driven in betwixt; and other flags or stones to be faced or 
scoured are placed within the reciprocating frame, resting upon those 
stones fixed on the face plate. When motion is given to the apparatus, the 
flags in one part will rub tnose in the other part, sand and water being 
supplied thereto as usual in scouring flags by hand, The reciprocating 
frame is also provided with upright guides for holding the flags on edge ia 
proper position for scuurmng them, 


Cuiass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
139. J. S. Epax, Birmingham, ‘‘ Breech-loading jfire-arms.”"—Dated 16th 
January, 1865. 

The patentee claims, First, the ar tor bination of the parts 
described for fastening down the barrels of the said fire-arms for discharge 
and releasing them for re-loading, that is to say, by means of a hooked 
arm or lever ou either side, the stock being made to bear upon a projection 
on either side the barrel or double barrel. Secondly, the arrangement or 
combination of the described for preventing longitudinal motion of 
tue barrel or barrels from the break-off on discharge, that is to say, by 
means of projections on either side the barrel or double barrel engaging 
with forked side pieces on the body and near the break-off, the engage- 
ment of the said projections with the said forked side pieces being effected 
by a slight wedging action, so az to force the breech ends of the barrels into 
close contact with the face of the break-off. 

142. W. E. Newton, Chancery-lane, London, ‘‘ Breech-loading fire-arms,." — 
icuty Dated 18th January, 1865. 

This invention cannot be described without reference to the drawings. 

171. G. A. Cuank, Lewisham, Kent, ‘‘ Projectiles."—Dated 20th January, 
1865. 


This invention consists in forming elongated, cylindrical, or conical- 
shaped projectiles with grooves or reccsses extending from the point to the 
base of the projectile in a helical, spiral, inclined, or other direction, the 
object and i ion of this invention being, by means of the said grooved 
or recessed channels, to cause a projectile thus formed to commence and 
continue rotating after it has left the mouth of the gun, and during its 

through the air, instead of causing the prod le to rotate before it 
Doves the gun, as is now the case with projectiles fired from rifled guns.— 
Not preceeded with. 
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188, J. Syiper, jun., Strand, London, “ Improvements in fire-arma and in 
ammunition for the same.”— Dated 21st January, 1865. 

, This invention cannot be fully described without reference to the draw- 

ngs. 


———— 


Ciass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 
141. F. H. Lakin, Aberdeen, N.B., ‘‘ Pianofortes, dc.”—Dated 17th January, 
1865 


De 

This invention relates to a novel method of, and means for, tightening and 
slackening the strings, wires, or cords of pianofortes or similar stringed in- 
str ts, and is designed, First, for the purpose of effecting the more 
ready and accurate tuning of the instrument ; Secondly, for enabling 
stronger and thicker strings to be used than heretofore, whereby great ful- 
ness of tone is obtained ; thirdly, for enabling the key-board to be extended 
beyond the usual compass. The improvements consist in the novel applica- 
tion and use of short bell-crank levers, having a fulerum at about the 
corner or angle tnereof; one end of the levers is slightly hooked, and over 
which one end of the string is looped, the opposite and longer end of the 
lever being flat, and acted upon by screws which raise or depress the end of 
the lever, to tighten or loosen the string attached, the opposite end of the 
string being secured to a pin as usual. The screws pass through nuts in a 
metallic plate, extending on the framework or bracings at right angles to 
the strings ; and the levers are held in position, or divided and supported 
laterally, by a metallic comb, also fixed to the bracings. Thus, by turning 
the screw, the pitch of the string may be raised or lowered by the use and 
arrang:¢ment of such mechanism, instead of the ordinary screwed pins ; 
space is economised, and stronger strings than usual may be used, By the 
novel application and use of the bell-crank levers, acted upon by the screws 
or other equivalents, and the genera! arrangement exhibited, the patentee is 
enabled to employ stronger and thicker strings or wires, and also to use 
strings of a greater length between the bridges. For example, instead of 
making the string of the pitch note C, on the third space of the treble clef, 
eleven and a-half or twelve inches long, as at present, the aforesaid 
arrangement will enable it to be used fifteen inches long and upwards, and 
all other strings in proportion, which will improve the quality of tone ; and 
the key-board may also be extended thereby beyond the usual scale or 
compass. 

149, FE, Deane, London, “ Bedstead suitable for camp and domestic pur- 
poses.” —Dated 18th January, 1865. 

This bedstead consists of an outer jointed framework composed of brass, 
iron, stvel, or any other suitable material, and may be made of solid or 
angle-shaped bars or rods, or of tubes, the joints being made either as knee- 
joints or sector joints, such length being p:eserved between the joints that, 
when opened out, the bedstead may be of the required length. The joints | 
should be made in the middle of each side of the said outer framework, 
and also in stretchers provided in the ends and middle of the main side 
frames, Although the patentee prefers to make the side or outer frames of 
angle bars or rods, or of tubes, he prefers that the stretchers should be made 
of solid material. The joints connecting the stretchers to the said side 
frames may be either knee-joints, so that the action of closing up the bed- 
stead in order to render it portable shall collapse the stretchers and cause 
them to lie alongside, anc preferably to fall within the outer or main frame- 
work, which will itself shut up together in similar manner to a carpenter's 
rule. The legs or supports for the bedsteads when in use are attached to 
the outer or main framework aforesaid by similar or suitable joints. These | 
legs are kept firmly in position by means of diagonal ties cted there- 
with, and also with the side frames or main outer framework, by means of 
studs working in slots (for which a groove might be substituted if 
desired) in the said frames or outer framework, or by other suitable sliding 
apparatus ; or other srrangements, whereby legs are obtained which can be | 
readily shut up and opened out, in correspondence with the action of the 
said outer or main framework, may be adopted, The sacking for the bed- 
stead may be supported by lacing the cords in holes near the edge of the 
main or outer framework, or by hooks for attaching the webbing or canvass, 
or by other suitable attachments, ‘ 

150. 8. BaLLarn, Colwell, Hereford, “ Cooking.” —Dated 18th January, 1865. 

In cooking, and especially in boiling meat and other solid articles of food, 
there is great difficulty in properly cooking the interior. Now this inven- 
tion consists in cooking by the insertion of hollow skewers or tubes in and 
through the meat or other material to be cocked. The apparatus consists 
of a holiow tube fitted with a movable point and handle, vo facilitate the 
insertion in the meat or other article, which point and handle may be re- | 
moved prior to the article being boiled, baked, or roasted. After the | 
cooking, the handle may be applied to remove the tube if necessary, The | 
handle and point may be fitted to the tube by screwing or otherwise. 
Sometimes the patentee dispenses with the movable point. 

151. J. W. Greae, Dublin, * Street and other lamps and lanterns.”—Dated 
18th January, 1865. 

This invention relates to improvements in lamps or lanterns intended 
either for indoor or outdoor use, the object to be obtained being increased | 
illuminating power, whether using gas, oil, or other inflammable fluid, 
without increasing the cost of burning, and without materially adding to | 
the expense of construction, According to this invention it is proposed to 
make the glass of the Jamp or lantern, or that part which encloses and 
surrounds the flame, of a shape tapering downwards, and to form the sides 
thereof of bent glass in lieu of flat panes, as hitherto adopted in street 
lamps, whereby less resistance is offered to the wind. The top or dome of 
the lamp or lantern consists of an earthenware or china reflector, with or 
without a metallic covering, which is curved or otherwise shaped tosuit the 
angle of reflection, according to the position of the lamp. This reflector 
may or may not project or overhang beyond the circumference of the top of 
the lamp, and such projecting part may be made of tin or other bright 
metal on the underside, or painted white. Where gas is used, the tap or 
regulator may be situate near the centre of the lamp, and this tap may 
either be of the ordinary construction, or it may consist of two concentric 
tubes, one moving up or down inside the other, and baving a slot formed 
therem to serve as a guide, The gas is let in through the inner tube when 
itis drawn down, and is shut off by pushing up that tube until it is 
arrested by astop. At the bottom of the lamp or lantern there is fitted a 
trap door composed of metallic gauze, which admits air freely and affords 
access to the interior of the lamp or lantern when lighting. The hot aic 
escapes through suitable apertures at the top. 


199, T. Brown, Piccadilly, London, “ Folding chairs and other seats.”— 
Dated 28rd January, 1865. 

For the purposes of this invention two frames are used, a longer and 
shorter one, which cross each other, and are pin-jointed at the intersections 
of the two frames, The longer of these frames at its upper end carries the 
back rail, agaiust which the back of the person sitting in :he chair is sup- 
ported. The seat of the chair is framed together, and is covered with rails 
of wood ; or it may have a sentir g of cane, or the frame of the seat may be 
otherwise covered, ‘The front of the seat is attached at the upper ends of 
the two sides of the shorter of the two frames in such manuver as to allow 
the seat and the frame to which it is attached to fold together one within 
the other. The back of the seat, when the chair is set up for use, rests on 
a cross rail which connects the two sides of the longer of the two frames, 
and the seat is arranged to rest and cateh upon such cross rail nearer to or 
further from the front of the seat, according as it is desired that a greater 
or less inclination should for the time be given to the back of the chair. 
The seat is thus the means of keeping the two frames from folding 
together while the chair is in use ; but when the back of the seat is slightly 
laised, 80 a8 to free the holding parts from the cross rail, the shorter 
frame may be caused to fold outside of the lower parts of the sices of the 
longer frame, and the seat will fold between the lower parts of the longer 
frame, The back of the seat is prevented by stops from separat'ng from 
the cross rail beyoud what is necessary to free it and allow the seat to go 
forwards,in order to fold down between the sides of the longer frame ; 
when the chair is folded it will not occupy a much greater space than that 
occupied by the longer of the two frames, 


CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 


140. R, A. Brooman, Fleet-street, London, ** Treating phosphates of lime 
and salts of potass and soda, in order to fit them for agricultural uses.” 
—A communication. — Dated 17th January, 1865. 

This invention consists, First, in the employment in agriculture of phos- 
phate, pyrophosphate, anc phosph of potass ; and, Secondly, in a 
particular method of treating these salts, which ¢ t is as applicab! 
to native and artificial phosphates as to the various salts of potass found 
in nature, or extracted from the mother waters of salt marshes. Phos- 
—, iu the state found in nature, coprolite nodules, apatite, and even 
ones and animal black, are often difficult of assimilation by v b} 
bodies, In like manner the salts of potass in the state of chloral and 
sulphate do not act, or act but little, on vegetation, Now, the object of 
this invention is to impart to these substances the forms most favourable 
to vegetation by their reciprocal action, Preparation of the new products : 
~The inventor treats hot, in leaden or wooden boilers or vessels, the 
phosphates of lime, apatite, coprolite nodules, and by sulphuric acid 
diluted with thirty times its volume of water ; he stirs the mass, and heats 
it up to from about 120 deg. to 140 deg, Fab., by a naked fire or by a steam 
jet. The matter is left to itself when the sulphate of lime is deposited ; he 
decants the liquid when clear. It is a soluti acid phospbate of lime. 




















phosp 1 
He concentrates this solution to half its volume, and pours therein suffi- 





ecient sulphate of potass, or simply sufficient sulphuric acid, to U9 say 
the lime. He leaves it again to d it the sulphate of lime, and the phos- 
phoric acid remaining may be used to form phosphate of potass by the aid 
of chloride of potassium or sulphate of potass, or other salt of potass, as 
carbonate or nitrate, He the reaction in a leaden boiler or 
vessel, and terminates it in a reverberatory furnace or a cast iron cylinder. 

He obtains thus pyrophosphate of potass, which he pulverises and employs 

in that form, or after having mixed it with the sulphate of lime arising 

from the first treat t. This sulphate of lime contains a third of the 
initial phosphate of lime in a very advanced state of disaggregation By 
this process he gives to the phosphate, which is little or not at all capable 

o imilation at the t, a form which is most capable of 

assimilation, and to the salts of potass, which are of doubtful action, or in- 

capable of action, a state in which they possess a great and powerful 
infl on vegetati 

160. M. B. Mason, New York, U.S., ‘‘ Purifying and odorising metallic 
ores.” —Dated 19th January, 1365. ; 

The object of this invention isto eliminate from auriferous, argentiferous, 
or other metallic ores, any sulphur, arsenic, or phosphorus contained 
therein, avd to oxidise the baser metal thereof. For this purpose the 
patentee subjects the ore, either pulverised or in lumps, and in a raw and 
cold condition, to the action of highly heated hydrogen and carbonic acid 
gases, tempered by steam, always introducing the ore into that part of the 
apparatus in which the temperature is the lowest, and removing it there- 
from at or near the point of most intense heat. He prefers to generate 
hydrogen and carbonic acid gases for the improved process by the 
decomposition of steam and atmospheric air within a suitable fire chamber, 
which, although distinct from the chamber for containing and treating 
the ore, is ted and bined therewith so that the gases may freely 
pass from the former into the latter in an intensely heated state. 

168. T, Laprousse and J. Keiuy, Dublin, “ Dyeing leather.”"—Dated 19th 
January, 1865. 

This invention consists in the application of aniline or analogous colours 
in the following manner: —The surface of the leather is first brushed over 
or coated with oil of vitriol diluted with warm water, then the violet, blue, 
purple, or other aniline or analogous dye, is applied by a brush or other- 
wise, after which oil of vitriol, diluted with warm water, is again applied. 
—Not proceeded with. 

176. B. F. Stevens, Henricta-street, Covent-garden, London, ‘' Improve- 
ments in vulecanising compounds and vulcanised sabrics."— A communi- 
cation. —Dated 20th January, 1865. 

This invention has for its object the production of a vulcanised india- 

















131. W. Epwin, New Cavendish-street. Portlind-place, Londm, *‘ The work- 
ing of all stage machinery in theatres.” — Dated 16th January, 1865. 

In this new methou of working stage machinery grooves are only used at 
the upper part of the «cenes. and are arranged» wooden rails which run 
parallel from one side of the fly on the top of the .ineatre to the other, and 
are supported in the centre from the roof of the building. The grooves run 
on the parallel rails by means of small wheels, and have weights attached 
to one end, which are connected with a line running through a block, and 
so arranged as to pull the scenes off the stage as soon as the force which 
threw them on isremoved. In the centre of the parallel rails a large drum 
or wheel is placed, and beyond it a smaller one, the relation in size depend- 
ing upon the distance the scenes have to traverse. The grooves are con- 
nected to the large drum in such a manner by lines that one revolution 
causes the two halves of the scene on opposite sides of the stage to come 
together. — Not proceeded with. 


132. H. J. Rogers and J. M. Scuonrreup, Serle-street, Lincoln’s-inn, London, 
** Closing the mouths of bottles or other vessels."—Dated 16th January, 
1865. 

The First part of this invention relates to improved means of closing 
the mouths of bottles or other vessels by means of a stopper of gi ss, 
earthenware, or other hard material. In the interior of the mouth er 
orifice of the bottle or vessel the inventors cast or form a screw thread, 
and immediately below this they contract the neck or opening soas to form 
a shoulder. Upon the body or barrel of the stopper (which fits inside the 
mouth of the bottle or vessel) they form a corresponding screw thread, and 
below that they form an annular groove, in which they placea ring of cork, 
or other suitable elastic substance. The upper part of the stopper is of a 
larger diameter than the barrel, forming, as it were, a flange, the edge of 
which is milled or fluted, and upon taking the stopper by this milled edge 
and screwing it into the mouth or orifice of the bottle or vessel, the ring of 
cork or other substance will be pressed forcibly against the shoulder 
above-named, and thus a perfectly fluid-tight joint will be obtained. The 
second part of the invention relates toimpreved means of securing ordinary 
corks in the mouths of bottles, and is especially applicable to such bot'les 
as are used to contain soda or mineral waters, sparkling wines, or other 
effervescent or aerated beverages or liquids, and consists of a wire clip or 
clasp attached to the neck of the bottle, and capable of being passed over 
the top of the cork, in place of the strings or wires ordinarily employed for 
that purpose.—Not proceeded with. 

134. J. MARSHALL, New Cross, Kent, “‘ Presses for the expression of fluids 
Srom substances contuining the same.”—Dated 16th January, 1865. 

The patentee claims constructing presses for the expression of Huids from 





rubber, gutta-percha, or other similar compound, free from the unp 

odour and effects of common vulcanised india-rubber, and which compound 
when applied to articles will render them waterproof. The First part of the 
invention relates to the preparation of the compound, and the Second part 


| to its application to fabrics, to render the same impervious to air or water. 


The invention consists, First, in employing « concentrated preparation of 
sulphur and linseed, or other similar vegetable oil, instead of free sulphur, 


| as generally used, and combining this concentrated preparation or vulca- 


| nising compound with india-rubber, gutta-percha, or other similar gums, 


oxide or carbonate of jead, lampblack, Paris white, or any other colouring 
matter usually employed, avoiding such as have an offensive odour, 
Secondly, the invention consists in the application of the said preparation 
or compound to fabrics, thereby rendering them impervious to water or 
air; also in coating such prepared fabrics with flocks or similar material, to 
yive them the appearance of fine woollen goods, 

198. A. SueLpon, Hookey Holv, Wells, Somerset, ** Apparatus for drying 

paper in shects.”"—Dated 23rd January, 1865. 

For the purposes of this invention endless bands, straps, or chains are 
employed, carrying numerous framed trays, in which the sheets of paper 
to = dried are placed and held by framed lids or covers secure'y, which 
endless bands, straps, or chains are caused to moye in a suitably heated or 
ventilated chamber.—Not proceeded with, 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
156. S. F. Van Cuoars, New York, U.S., “* Facilitating the working of sub- 
marine cables, dc.” — Dated 1th January, 1865. 
This invention cannot be described without reference to the drawings. 





Crass 10.--MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


126. G. Conven, Dublin, “Ornamental jlower box.”—Dated Mth January, 
865. 

This invention relates to that class of flower box which is intended to be 
placed in windows and similar localities, and consists in making such boxes 
80 as to be not only divisible, but of a highly ornamental character. The 
main portion of the box is composed of wood, and made of any desired 
size and shape, lined with zinc embedded in pitch, with a view to the pre- 
servation of the woodwork, The exterior sides and ends of the box are 
covered with panes of glass, which are painted, gilt, or otherwise orna- 
mented on the inner surface, and laid upon a layer of pitch applied to the 
exterior surfaces of the box, which preserves the wood as well as the 
ornamental work on the glass. The edges of the paues of glass are covered 
and secured by a rebated moulding of wood or metal, which overlaps the 
edges of the panes. When circular, oval, or round-ended boxes are 
required, benv glass is used, and the zine lining, of course, is made to con- 
form to the contour of the box.—Not proceeded with, 


123. A. V. Newton, Chancery-lane, London, ‘' Machinery for pressing and 
cutting tobacco.”"—A communication.—Nated 14th January, 1865. 

The object of this invention is t» construct a machine that will press 
tobacco preparatory to cutting it, and then cut it up fit for use in an 
efficient and expeditious manner, it being found necessary to press the 
tobacco into a compact state before the cutting commences, The invention 
also includes an improvement in the cutters for cutting tobacco. The 
cutting of tobacco while in a state of compression, as it must be, has here- 
tofore presented a very serious difficulty. ‘fhe juice which is forced out of 
the tobacco by the pressure to which it is subjected by the cutting action, 
accumulates on the face of the cutter to such an extent as to stop the cut- 
ting action until cleaned. This tendency to accumulation is due to the 
practice of forming that face of the knife or cutter which is towards the 
mass of tobacco flat, and in the plane of the cutting edge, giving all the 


| bevel to obtain a cutting edge to the outer face. This difficulty is obviated 





by making the inner face of the cutter, which is towaras the mass of the 
tobacco, incline ourwards from the plane of motion of the cutting edge. 
The invention also includes a simple and efficient combination of machinery 
for readily adjusting the feeding motion, which advances the tobacco to the 
knives by which it is cut, to cut it fine or coarse as may be cesired. 


125. T. Bourne, New York, U.S. “‘ Fog and storm signals, buoys, and 
spindles.” —A communication.—Dated lith January, 1865. 

In carrying out this invention the patentee coustrucis a buoy of plate 
iron, or other suitable material, water-tight; he so forms the outline of 
this buoy, and so ballasts it, that it will always maintain the upright posi- 
tion when at rest, and the outlive is such that it will be easy in the water 
under circumstances of violent movement of the waves. He also so forms 
the buoy that a slight movement of the water rocks it from side to side with 
easy motion, and under severity of storm it will not bury or foul with its 
moorings. He so forms the top of the buoy that any weight of water is 
readily shed. On the top of the buoy he constructs a substantial spindle, 
having for its framework an iron shatt, which shaft stops at the bottom of 
the buoy, and is the central construction of the buoy ; about this iron shaft 
he builds a guard of plate iron, or other suitable material, in such manner, 
aud of such outline and form, as to part the overbreaking waves without 
undue strain to the construction. On the top of this spindle he hangs, iu 
substantial manner, a large bell, which bell is proportioned to the size of 
the buoy, the whole being built with a view to having the tones of the bell 
distinctly heard at greater or less distances. He moors this buoy by means 
of an iron strap, so connected with the framework of the buoy that the 
buoy itself acts with perfect freedom without fouling. This strap also con- 
nects with the buoy in such manner that the impingement of current or 
wind has no tendency to keep the buoy out of its vertical position, This 
strap is connected by a chain with an anchor at any depth of water required. 
This method of construction of the shaft and the iron strap and arrange- 
ments for mooring is applicable to the buoys, spindles, and spars in com- 
mon use, and would render them far more useful and reliable than they are 
by the present mode of mooring them. 

128. J. Litury, Bancroft-road, Mile End, “ Ship and other compasse8."— 
Dated 14th January, 1865. 

The objects of these improvements are to ebtain steadi and p 
in the magnetic needle or indicator. For this purpose, in addition to the 

agnetic needle or indicator as usually employed, the inventor, in addition, 
uses another magnetised bar or needle, which is suspended in spirit or other 
liquid that will not freeze at ordinary temperature, The chamber contain- 
ing the liquid and the additional magnetised bar is placed below the ordi- 
nary or indicating needle or medium, and as the —_ needle will adjust 
itseif with the south pole thereof tu the north pole of the lower one, he 
forms the lower needle or bar of power sufficient to control and govern the 
upper one, which is marked to indicate accordingly. The lower needle or 
bar is formed with a centre cone, by which it is suspended upon a central 
pivot, and there is a communication through its chamber by a rod or shaft, 
and arms or levers and screw, or other adjustment, by which the bar sus- 
pended in the spout may be raised off its pivot, and the upper portion of 
ts cone against a corresponding conical support provi for it, 
and there held when desired.— Not proceeded with, 








taining the same, with a main hydraulic cylinder and ram 
combined with an auxiliary hydraulic cylinder an. ram carrying a straining 
apparatus in a close-sided vessel, all formed and acting substantially in the 
manner described. 

125. R. A. Baooman, Fleet-street, London, “ Driving rolls."—A communica- 
tion.—Dated léth January, 1865. 

This invention consists in driving or working rolls for rolling metals by 
means of hydraulic pressure. The inventor compresses, by an ordinary 
pump, water into a receiver at very high pressure. He afterwards intro- 
duces this water by a pipe into a distributing box. Then, by meaus of a 
lever acting on two pistons or valves in the distributing box, he admits the 
compressed water into one or other of two cylinders at the right and left of 
the rolls, according to the side required to be worked, or direction in which 
the rolls are to be driven, The water acting ou the pistons in these 
cylinders gives the pistons to-and-fro motion, more or less prolonge:l accord- 
ing to the distribution given by the lever which actuates the valves in the 
distributing box. These pistons are connected to each other by a rack, 
which, as it receives to-and-fro motion from the pistons, works a piuiun on 
the roll shaft. Pressure is exerted on the bearings of the upper roll by a 
piston acted on by water led by a pipe from the receiver before-mentioned, 
and is regulated by an escape cock fitted to the cylinder of the pistyn last- 
mentioned.— Not proceeded with, 

142. S. J. Best, Bermondsey-street, London, and J. J. Houpen, Single-street, 
Bow, “ Apparatus for charging and drawing gas retorts.”—Dated 17th 
January, 1865. 

This invention has for its objects, First, the construction of machinery 
formed as described, and intended to be substituted for hand labour in 
charging gas retorts with coa! and withdrawing the coke and carbon there- 
from, Secondly, the application of similar machinery for other similar 
purposes, such as charging or drawivg boiler and other furnaces, charcoal 
ovens, and the like. Thirdly, an apparatus to be used in combination with 
parts of the said machinery for supplying the same with the cval, cannel, 
or other fuel. By the first above-mentioned improvement, one, two, or 
any other number of retorts placed in an oven or furnace in the usual way, 
could be charged or drawn simultaneously, aud by the last above-men- 
| tioned improvement, one, two, or more charging scoops could be supplied 
| with the required quantity or weight of fuel respectively, also simul- 
| taneously. Another improvement comprised in the invention con-ists in 
mounting the whole of the covers of a set of retorts in one oven or furnace 
in a frame, or in connecting the same together and suspending the whole 
by means of chains or rods from a bearing bar, and balancing the same so 
that the whole could be raised from and open the mouths of the retorts at 
once, and be again lowered so as to close the whole of the retorts instan- 
tancously. The invention cannot be fully described without reference to 
the drawings. 

143. J. Ropinson and J. Suita, Rochdale, ‘‘ Apparatus for planing and 
moulding or otherwise shaping wood,”— Dated 17th January, 1865. 

This invention canuot be described without reference to the drawings. 
144. C. T. Jupkins, Ludgate-street, London, “‘ Sewing machines.” —Dated 17th 

January, 1865, 

Sewing machines constructed according to this invention have two 
horizontal revolving shafts supported in suitable framework and bearings 
—one shaft is above and the other below the bed plate, and each shaft 1s 
attached at its back eud to a toothed wheel geariny into a fixed or carrying 
wheel, through which motion is imparted to the machine by manual or 
other power; at the front end of the upper shaft is an eccentric or a cam 
or dise carrying a pin working into a groove or slot in or attached to the 
needle slide, to move the needle slide or carrier down and up so as to pass 
the needle carrying the thread through the fabric the required distance, and 
then to raise the needle again to give slack enough in the thread to form a 
loop or bow in the thread, and when that is done a small hook, worked 
by means of acam or other suitable device attached to the front end of 
the lower revolving shaft, enters the loop and hoids the thread until the 
vertical needle with the thread has been drawn through the fabric upwards 
and descended again and entered the loop and withdrawn it from the hook, 
aud so on from stitch to stitch. The fabric is fed by means of an oblique- 
shaved ring with a leg and foot or presser operated by a cam or other 
equivalent movement frum the upper shaft to move the fabric forward for 
the purpose of the next stitch. ‘he above combination and arrangement 
forms a single thread machine, but two threads may be used by having an 
eye in the hook near to the point thereof to carry another thread from a 
second spool. 

146. F. P. H. Cauuzac, Paris, ‘ Apparatus for ironing and dressing woollen 
and other lissues.’—A communication.—Dated 18th January, 1>65. 

This apparatus consists of three ironing tables of dimeusions varying 
according to the nature and requirements of the articles to be operated on; 
they are hollow, and made of two sheets of metal, the bottoms being flat, 
and the tops, in the case of two, slightly convex ; all are covered with 
cloth or canvass, and heated. When the articles to be pressed and ironed 
are large, and of stout material, the patentee makes use of a table having 
its top perforated with small holes to admit of free passage to steam or hot 
air, the cloth or canvass with which it is covered being of a sufficiently tine 
texture to allow its penetrating to the article placed on the table, and thus 
damp it ; after allowing it to remain a few minutes, on brushing, all creases 
and folds disappear; it can then be stretched and ironed or pressed. For 
felt hats or bonnets, and other similar materials, he makes use of moulds 
of any desired form, and made of two pieces of metal, the outer ore being 
perforated with boies, and covered with cloth or canvass. 

157. ©. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘* Watches.” 
—A communreation.— Dated 19th January, 186. 

This invention cannot be described without reference to the drawings. 


163. G. F. Bravsury, Oldham, “Sewing machine shuttles.”—Dated 19th 
January, 1865. 

The object of this invention is to construct sewing machine shuttles so 
that they will have greater strength than those of ordinary construction, 
and so that they can be hardened to resist wear and tear, and so that they 
may be frequently sharpened when damaged (the point being solid) before 
they are wholly worn out, The improved sewing machine shuttles are 
mace out of a solid piece of steel, or other metai which can be sufficiently 
hardened after it has been cut into the required form. 

165. J. A, Suipton and R. MircuxuL, Wolverhampton, ‘ Shaping and forging 
metals.” —Dated 19th January, 1865. 

This invention relates to a new method of manufacturing gas fittings, 
known as ties, elbows, bends, crosses, couplings, and other gas fittings, by 
machinery worked by steam, water, compressed air, or hand power, such 

hi ing applicable to shaping and forging other metallic articles. 
Under the modification in which steam is employed, one part of the ma- 
chinery consists of a sole or base plate having two horizontal cylinders 
buited thereon, with pistons having dies of the required shape titted in the end 
of each, and which meet or converge on steam being applied at the back of 
each piston. At this point there is a block or mould secured to the sole or 
base plate, and over which a vertical cylinder is carried on a suitable frame- 
work, having a piston fitted with a mandril or die, the pistons of all these 
cylinders being actuated by steam regulated by valves. According to 
another form of machinery which may be used for forging, planishing, aud 
finishing such articles, cylinders are placed at requisite angles, having 
pistons fitted with mandrils, or dies for the purposes of shaping, forging, 
‘ and finishing the aforesaid articles, these cylinders being boited to @ 
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sole or base plate, which has a block or mould 
the point where the dies of the pistons meet, and 
having movable mandrils worked by levers and slides operated upon by a 


- framing attached to the 
secured to the same at 


inder and piston. In applying the aforesaid machinery to the 
an of gas fittings as above named, or other metallic articles, the 
iron stamped or otherwise pre to the 
lay it on the _— or — of * yey yp 
i a mandril upon the same, and cause the piston of the 
np Bod containing ae mandril to descend on such first-named 
mandril, which com the iron into the block or mould, and causes 
the edges to turn up, and by admitting steam at the back of the pistons 
of the horizontal cylinders they cause the dies on the pistons of such 
cylinders to come together and further compress the iron into the required 
shape upon the said mandrils, and by repeated blows from these pistons 
containing the dies (which can be obtained he on and 
of steam in the cylinder) shape such articles to the required form. The 
second machine has for its object the forging, planishing, and 1g such 
articles, and for these purposes they place them on mandrils contained in 
sliding blocks worked levers actuated by a vertical cylinder, and cause 
the pistons of those cylinders which contain dies of the required form to 
descend so as to bring the said dies on to such articies and forge, planish, 
and finish the same. 
1c9. W. Cuark, Chancery-lane, London, “ Manufacture of boots, shoes, 
saddlery, harness, dc.” —A communication.— Dated 19th January, 1865. 

This inves tion relates to an improved method of uniting leather and all 
other articles by means of a solution of gutta-percha, india-rubber, or other 
equivalent, boots and shoes, and all kinds of harne-s and saddlery, driving 
straps and all articles of leather generally ; or fabrics in certayn cases may 
be manufactured according to this invention. The invention consists, 
First, in exerting considerable pressure on the above mentioned articles by 
means of any suitable apparatus and means of compression hitherto known, 
but particularly by the employment of closed or partially closed matrices 
enclosing all the parts of the articles in process of manufacture which are 
to be united by means of the adhesive substances. In this manner the 
articles may be made to assume the form given to the interior of the die. 
Secondly, in heating the uniting adhesive substances by means of a blow 

ipe and heated air, which latter has never been before employed for 
softening the matters employed for uniting leather or fabrics. Thirdly, in 
forming hollow articles of leather or suitable fabrics by the aid of com- 
pressed air acting on an internal elastic core of india-rubber, vulcanised or 
otherwise, or it may be other material which may be caused to expand by 
its natural properties or arrangement.— Not proceeded with, 

170. D. Munro and T. Wrieut, Glasgow, “Apparatus for painting 
Venetian blinds.” — Dated 20th January, 1865. 

This invention cannot be described without reference to the drawings, 

172, J. Turney, jun., and G. Woon, Sneinton, Nottingham, “ Apparatus 
employed for fluting, dicing, cross-graining, glazing, and all kinds of 
jiggered work on skins or hides.” —Dated 20th January, 1865. 

This machinery or apparatus comprises a table or platform to receive the 
skins or hides to be operated on. This table or platform is made to slide 
upon a stationary framing, at or near the centre of the length of which, 
on each side thereof, are secured uprights, which support the ends of a 
framing which lies above the framing. This framing has a rack on one or 
both sides near the top of the table; these racks receive a spur wheel or 
wheels secured on either end of a spindle, upon the centre of which isa 
wheel or roller having a plain or fluted surface. The spindle is supported 
on bearings in a frame capable of adjustment vertically, and also capable of 
being weighted as required, The frame and wheel have motion imparted 
to them so that they may travel across the table from side to side. For 
this purpose they are connected with a rod attached to the upper end of a 
rocking lever moved to and fro by a connecting rod attached to a wheel 
under the table, which wheel is mounted on a shaft furnished with pulleys 
for receiving a belt from any prime mover. This wheel is also provided 
with two or more trucks which revolve upon and are carried round with it, 
and strike upon the tails of clawkers or drivers, which rack or drive two 
wheels, one wheel at either end of an axle which works in bearings on the 
under side of the table, and lies in a frame attached to the table. The 
wheels are toothed and take into a rack on each side of the main framing, 
so that at every revolution of the large wheel the table or platform, and the 
skin or hide upon it, will be twice racked or moved along the distance of 
the breadth of the above-named plain or fluted roller. 

173. J. Hewes, Westbromwich, “ Furnaces used in the manufacture of iron 
and steel.” —Dated 20th January, 1865. , 

The patentee claims dividing the body of the furnace by a low horizontal 
arch, so as tocause the flame and heated air from the grate to have their 
full effect upon the metal on the bed before they escape to the stack or 
chimney ; also the arrang t for admitting air over the fire-place end of 
the furnace, and for regulating the draught of the furnace. He also claims 
the arrang t or bination of the parts described and represented for 
admitting air above and below the fire-grate, and for regulating or con- 
trolling the draught of the said furnaces, and for keeping the beds of the 
furnaces cool, Also the arrangement or combination of the parts of steam 
boiler furnaces described. 

175. C. SEARLE, South-street, Grosvenor-square, London, “‘ Apparatus for 
securing studs in shirt jronts and similar garments.” — Dated 20th January, 














The essential feature of this invention consists in the employment of 
safeguards consisting of small pieces of leather, or other suitable material, 
in each of which a stud hole or slit is made jnst large enough to allow of 
the insertion of the inner end of the stud therein, such pieces of leather or 
other suitable material being either separate or connected together by fine 
gut, silken, or other filament, of a length sufficient to admit of their being 
placed behind the respective stud holes in the shirt front. When inserting 
the studs into the shirts they are also passed through the slits in the pieces 
of leather, and are, consequently, retained securely in their places.— Not 
proceeded with. 

181, W. E. Newton, Chancery-lane, London, “‘ Hammers and pile drivers.” 
—A commun ication.— Dated 20th January, 1865. 

This invention relates to an improved construction and combination of 
parts ituting a h or pile driver, which presents the following 
peculiarities :—First, a long stroke of piston, and, consequently, a heavy 
fall of the hammer, may be obtained with a comparatively limited 
height of apparatus; secondly, great height of the anvil below the 
framing, and great width between the lower standards of the said framing, 
are obtained, by which the operation of forging is greatly facilitated ; 
thirdly, a good vertical direction of the b is insured throughout its 
entire stroke ; fourthly, a cushion of air may be introduced between the 
cylinder and the hammer, so as to prevent the sudden rising or jumping of 
this latter. The hammer carrier, which is hung on the bottom of the piston 
rod, is made hollow, and surrounds the steam cylinder. The interior of 
this hammer carrier communicates with the externai atmosphere by means 
of two or more openings, made at a height wh'ci nearly corresponds to one - 
half the stroke of the piston. The hollow sammer carrier is provided with 

Pp gs for the admission of air, which is compressed on the ascent of the 
piston; and immediately after the expansion of the compressed air the 
atmospheric air enters the openings and fills the hammer carrier, thereby 
preventing a vacuum from being produced. By adapting to the lower part 
of the cylinder a solid piston, or a hempen or metallic packing, the air may 
be entirely compressed, and its dilation employed for driving the hammer 
back. This arrangement would present great advantages for pile-driving 
apparatus. The water which might accumulate at the bottom of the 
hammer carrier is driven off by the cushion of air through a pipe at 
bottom, before the bottom of the hammer carrier has reached the end of 
its stroke. When the compressed air is utilised, as above explained, a 
valve is adapted, so as not to allow the pressure of the compressed air to 
increase above that in the steam cylinder, either by applying it directly 
upon the hammer carrier, or outside, to avoid vibrations, communication 
being established by means of a flexible tube of caoutchouc, gutta-percha, 
or other suitable material covered or not with wire. The hammer carrier 
has grooves formed in its sides, for the reception of vertical guides adapted 
to the framing, in order that, whatever may be the descent of the hammer, 
it will always be guided in a perfectly vertical direction ; or the hammer 
carrier may have iron rings shrunk upon it, and carry notched wings for 
the reception of the guides.—Not proceeded with. 

85. A. J. L. Gorvon, Prince’s-gate, H. ark, ** 8, e.”— 

Dated 21st January, 1865. a een oe Oe 
These improvements are 














t applicable to clasps and snaps for securing 
bracelets, necklets, brooches, or other articles of jewellery or dress, and 
also to fastenings for books, portfolios, portemonnaies, travelling bags, and 
other Similar analogous articles. The First part of the invention relates to 
: variety of clasps or snaps used for jewellery and other purposes, where the 
ody or fixed part of the clasp is in the form of a box, into an opening in 
bg the tongue or movable part of the clasp fits. In one modification of 

‘is part of the invention, the part of the tongue which enters the box has 
& notch cut in the upper edge thereof, and a catch or tooth upon a lever 
(mounted on @ pivot or pin in the upper part of the box) falls into the said 
notch ; a spiral spring maintains the lever in this position until released by 
ss on @ projection at the other end of the lever, so as to raise the 
. — out of the notch. In another dification of this arrang it the 
— or catch, instead of being on a lever, is formed on aslide. The 
s pues part of this invention relates to that kind of clasp which is formed 
pa toe plates, which are placed one over the other, and locked together by 
° on or catch. One of these metal plates (called the back plate) has a 
-~ e through it of the form of a double keyhole, or of any other suitable 
nya The other or front plate has a circular hole through it at or near 
: centre, in which fits a sbort pin, so as to be capavle of revolving. This 

ey carries at the back of the plate a pin or catch which fits the keyhole, 





and projects so far from the Plate that it can pass through the keyhole. 
the front plate the pin has a rosette attached to it, so 

ther, the key or catch in the front 
@ back plate, and, upon turning the 


rape front of 
upon placing the two plates t 
Plate passes through the keyhole in 





key partially round by means of the rosette, the plates will be firmly 
locked together. Instead of a rosette, a star, cross, initial letter, crest, 
monogram, or other device, may be employed. This clasp is suitable for 
jewellery, and for books, purses, other similar uses. 

186. J. H. Wiison, Liverpool, “ Pumps.” —Dated 21st January, 1865. 

This invention may be applied to all descriptions of lift pumps, bat will 
be found peculiarly suitable to those for ships’ use. To apply this inven- 
tion to, say a main pump, the working barrel the patentee prefers casting 
with a chamber parallel to the box of the working barre! and by preference 
in one piece therewith. The chamber he divides internally by a vertical 
diaphragm, which extends nearly to the top of the chamber. One side of 
this chamber, at the bottom, opens on to and is connected with the head of 
the suction pipe, and the other is provided with a port or side opening 
into the working barrel at a point below the lower or foot valve. Any 
description of pamp bucket may be used, but he prefers to use a clack 
valve, constructed according to an invention for which he obtained letters 
patent (No. 2343), dated 19th of September, 1861. The suction chamber, 
which 1s divided by the vertical diaphragm, he closes on the top by a 
saitably-formed air-tight lid, fitted with a screwed plug or veut constructed 
according to the invention above referred to. The objects of this plug are 
to admit air to the suction pipe, and to enable the air-tight cover to be 
easily 1 for the purp of ling the mp well, or for the 
removal of chips or other foreign matter calculated to impede the action of 
the pump. The portion of the chamber down which the water descends is 
fitted with an oblique grating for the purpose of trapping any forcien 
matter that may be drawn through the suction pipe, so as to prevent the 
same reaching the valves, and which foreign substance can be readily 
removed by hand, by taking off the air-tight cover, The object of making 
the grating or perforated plate oblique is to allow of a greater number of 
perforations or openings for the passage of the water from the suction 
pipe to the working barrels. The top of the pump barrel he fits with a 
domed or other suitably shaped cover, on one side of which he forms the 
discharge nozzle, aud the top of which he constructs with a suitable gland 
or guide for the spear rod, This cover he attaches to the barrel by means 
of short screwed rods, which are jointed to the barrel, and fitted with 
thumb screws, The jointed screwed rods he folds into no:ches on the edge 
of the cover. The objects of this arrangement are to enable the cover to 
be readily secured to the pump barrel, or loosened therefrom, so that the 
same mey be turned round, in order that the discharge nozzle may be 
turned in any direction that may be required, and that, when a hose is 

ttached to the discharge nozzle, it may be carried direct to any point 
required. The action of this modification is as follows:—On the pump 
being set in motion, and vacuum or partial vacuum being found, the water 
or other liquid passes up the suction pipe and through the opening in the 
bottom of the chamber, and in an upward direction, until it arrives at the 
top of the diaphragm, when it passes over, falls on to the oblique per- 
forated grating or plate, after which it passes through the port or side 
opening into the working barrel below the suction valve, which, on the 
up-stroke of the pump, opens and allows the water to follow the pump 
bucket. On the down-stroke the lower valve closes, preventing the 
return of the water, the valve in the pump bucket opening to allow the 
water to pass above it, and which is discharged on the next up-stroke. 
The action of the working barrel is similar to that of all lift pumps, 
except that the lower valve, at all events, is always covered with water, 
therefore the pump is always primed and ready for use. 


190, J. Epit, Glasgow, Lanark, “ Boots and shoes."—Dated 23rd January, 
1865. 








In carrying out this invention the inner sole of a boot or shoe is made 
with a number of perforations, or of a material which is freely permeable, 
while the middle sole is formed with grooves, channels, or holes, which 
may be arranged in various ways, provided they extend to the outer edge 
at a number of points, to give free ingress and egress to the atmosphere. 
With this construction the foot is kept comfortable under extremes of tem- 
perature, this being due to the ventilation and the dryness maintained 
thereby; even if water get into the boot or shoe by the passages, the hrat 
of the foot, = 7 the ventilation, rapidly dries the small quantity 
that does not drain again: but if it is wished to completely prevent the 
ingress of water in wet weather, small tubes of gutta-percha, or other 
suitable material, may be fitted to the passages instead of these being open 
at the edges of the sole, and these tubes may be led up over the top of 
the boot or shoe sufficiently far to be above the reach of wet.—Not pro- 
ceeded with. 

192. P. M. Parsons, Shooters’-hill-road, Kent, ‘‘ Treating articles of cast 
iron, and of cast iron mixed with other m-tals.”"—Dated 23rd January, 
1865. 

This invention consists in subjecting all descriptions of articles of cast 
iron, other than projectiles, after being cast in any ordinary manner, to a 
process of strengthening, hardening, and toughening, by plunging them, 
while in a heated state, into a bath of oil or oleaginous fluid, or By Or 
fatty matter. The invention has reference to a former patent, dated 2nd 
September, 1864 (No. 2159).—Not proceeded with. 

193. J. Bapoock, Noble-strect, London, ‘‘ Suspension of curtains.” — Dated 
23rd January, 1865. 

This invention consists in suspending curtains by means of hooks affixed 
to a tape or band by eyelets, or by sewing, at regular distances, so that 
the curtains may be sewn to the tape or band.— Not proceeded with. 

195. E. Tempnemore, Dover, “ Window-blind cord check."—Dated 23rd 
January, 1865. 

This invention consists of a brass or other ring, to which is secured 
one end of a piece of strong elastic, or elastic tape, the other end being 
secured to a brass button or clip, which is fastened by a nail or screw to 
the window frame; through the said brass ring passes the blind cord, which 
may be tied with a knot; the elastic allows for expansion and contraction, 
and thus avoids the breakage of the cords which so often occurs; and as 
so great a strain is not required as with the ordinary rack and pulley the 
wear and tear of the blind roller and brackets are much lessened. By 
holding the ring, and stretching the elastic upwards, the blind cord will 
be slackened, and the blind can be readily lowered by its own weight.—Not 
proceeded with. 

96. A. DREVELLE, Paris, ‘‘ Rendering sowndless furniture and other articles 
Jor domestic purposes.” —Dated 23rd January, 1865. 

This invention ists in the application of h 
cork, or any other elastic substance capable of deadening the sound or 
shocks produced by the movement or meeting of two les, to articles 
of furniture, china, pottery, glass, or other similar articles.—Not proceeded 





c, gutta-percha, 


with. 
197. J. B. Woop, Broughton, Lancashire, “ Floor-cloths,”—Dated 23rd Janu- 
ary, 1865. 

The pat claims facturing floor-cloth from buffalo or other 
untanned hides, or parts of hides, reduced to pulp in combination with 
fibrous substances, as described. 

201. M. A. Dintz, St. Pavl's-buildings, Little Carler-lane. London, *‘ Petro- 
leum and coal ott burners and glasses." — Dated 237d January, 1865. 

This invention relates, First, to the construction or arrangement of the 
deflector for detiecting the air on the flame of a petroleum or coal oil lamp, 
in combination with a short glass or chimney, the operation of the deflector 
being such that the glass may be very short, say, about four inches ; itis of 
a bulbous form, the lower part being nearly hemispherical, and about three 
inches at its greatest diameter, while the upper part is of a tapering or 
conical form, terminating in an opening of about one inch in diameter. 
The lower part of the glass terminates in a lip for fastening in the gallery 
as usual. ‘The deflector above mentioned is formed of a dome-like part, as 
usual, enclosing the protruded wick and the lower part of the flame, but 
instead of having an opening or slot across the top and merely round the 
shuulders a little, the patentee carries the ends of the slot or opening down 
the sides of an angular or V-form, the angle of the V terminating a little 
above the wick holder or orifice out of which the wick is protruded. The 
gallery rests on a perforated cylinder through which the air enters to be 
supplied to the flame both inside and outside the deflector ; this perforated 
cylinder contains a diaphragm to which the gallery is attached by perpen- 
dicular arms jointed to the diaphragm; when the gallery is down the 
diaphragm is at the lower part of the perforated cylinder, and forms a 
bottom to it, and closes the oil entrance orifices of the oil receptacle ; the 
gallery may be raised, and with it the said diaphragm rises to the top of 
the perforated cylinder. This cyliuder has a large opening in the side, or 
there may be one at each side ; these openings are exposed and open when 
the diaphragm is lifted, but closed by pieces of perforated metal the same 
as the cylinder affixed tothe diaphragm. The diaphragm is also furnished 
with lip or edge, turned up so that it fits and slides somewhat like a piston 
in a cylinder when the gailery is raised; it can be tilted on one side so as 
to expose the wick {freely for the purpose of cutting or trimming it, the 
diaphragm acting as a kind of tray to catch any matters that might fall in 
that act, and so intercepts and prevents such getting into the oil vessel, 
When the diaphragm is so raised, the lamp can be filled by entering the 
spout of an oil can through the opening or openings in the side of the 
perforated cylinder, the bottom of which 1s cupped or hollow, and is screwed 
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or otherwise fixed to the oi] vessel, and has an aperture or apertures to | 
permit the passage of the oil into the reservoir of the lamp. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inon Trave: Healthy Condition: The Proposed Arbitration 
Scheme: The Losses to Capital and Labour by Strikes—Pio Inon: 
Moderate Business—Coat: Not very Brisk—Tus Hanpware 
Travus: Tolerably Active: Towns and Branches Specificd—Tux 
Sratke 1n THE Nat Trape: Accept of the Reduct Brraine- 
HAM CHAMBER OF Commerce: Zhe Annual Report—Wonrcester 
Enotes Works Company: A Suecess—Tne Merxorouitan WaGon 
Company: Large Over-valuation of Stock—Exr.osion or Fins- 
pamp: One Man Kill 

Tue reports brought by the different ironmasters on 'Change in Bir- 

mingham yesterday (Thursday) were to the effect that no alteration 

had taken place in the trade during the week. On account of 
the home market the orders are principally taken by first-class firms, 
but at the present moment the specifications in hand are not nume- 
rous. Nevertheless, it is on all hands admitted that business is now 
iv a much better condition than it was previously to last Quarter- 





| day, and confidence in the future is being generally expressed. Yet 


again bas the hot weather returned, aud the puddlers at the respective 
works in the districts are, therefore, doing but little; besides, the 
first part of this week having been devoted by the men to holiday 
making, it is not to be supposed that much iron should have been 
turned out. The improvement which has manifested itself in the 
demand for hoops from the United States since the termination of 
the struggle in that part of the world, still continues, and valuable 
connections are beirg formed. Plates are not required to any great 
extent except for iron shipbuilding; but the galvavisers are large 
buyers of thin sheets. With reference to the strike arbitration 
scheme, nothing has yet been done to bring about a meeting between 
the masters and the men, and we understand that this is the case 
through the employers of labour not all being at home, but at the 
watering places, It is asserted that the loss sustained by workmen 
in Staffordshire during the recent struggle was about £500,000, the 
loss to miners alone being £200,000, and to persons engaged in the 
manufacture of iron, £300,000, This statement, which we believe 
is not atall ex rated, ought to be a forcible plea in favour of an 
a being come to by which strikes can be prevented in the 
uture, 

While speaking of strikes we may say that the report of the 
directors of the North Staffordshire Railway Company states that 
the depression in the iron trade, alluded to in their last report, was 
greatly increased by the strike of puddlers. The entire suspension 
thereby occasioned of one of the staple trades of the district, com- 


: bined with the recent Parliamentary reduction in the tolls on the 


canal, bad caused such a falling off in the revenue, that the di- 
rectors were unable to recommend a dividend at the rate of more 
than 3} per cent. per annum for the half year, The strike in North 
Staffordshire having terminated, it was expected that trade would 
resume its former activity. 

Owing to the fact that the Wolverhampton races wore held on 
Wednesday the attendance on 'Change in that town on that day 
was exceedingly limited, and the business done but nominal. The 
pig iron makers reported a little improvement in that branch, but 
that buyers were rather close in prices, and would not purchase 
more than would suffice to supply their immediate wants. The 
demand was chiefly for best mine pigs. 

It cannot be said that the coal trade is brisk, but a moderate 
amount of work is being done at the pits. The prospects of a good 
winter's trade are of a promising character. 

In the hardware trades of this district a moderate amount of 
activity is still being experienced. In Birmingham the factors are 
ordering more freely, and the foreign demand continues to improve, 
especially with respect to Australia, South America, the West 
Indies, and China. Merchants on the Continent seem to be rather 
quiet, but the Mediterranean markets are inquiring rather freely. 
‘lo enter into specific branches, we have to report that the edge-tool 
makers are busy, and the hollowware manufacturers are working 
full time. Orders of some slight value are boing received by the 
electro-platers; and of the button and fancy trades it may be said 
that they are fairly employed. In Wolverhampton trade is generally 
healthy. Although during the present week not much work has 
been done in any of the manufactories, in consequence of holidays, 
yet the orders to hand are sufficiently large to enable the tin plate 
workers, the japanners, and the irovfounders, to be steadily em- 
= for some time to come. There is not so much briskness, 

owever, in the best lock works, The makers of bolts, hinges, &c., 
are well engaged. At Bilston and Willenhall the respective 
businesses are all in a vigorous condition, At Wednesbury con- 
siderable activity rules in the railway rolling stock and the tube 
works, while at Westbromwich the ironfoundry orders are of fair 
worth. 

Notwithstanding the resolutions which had been passed at their 
meetings, binding themselves to keep out on strike, the nailers 
resumed work on yesterday (Thursday) week. The men in the 
Lye Waste district were the first to take this step ; and although 
their brethren in Sedgley and neighbourbood were at first very 
wrathful, yet they afterwards accepted the reduced rate of “ 18s, in 
the pound,” and returned to their smithies, It seems that there has 
been a “ split” in the union, 

The half-yearly meeting of the Birmingham Chamber of Com- 
merce was held on yesterday (Thursday) week, ‘The vice-president 
of the Chamber read and commented upon the report. Referring 
to the patent laws he said that they were likely to become as bad 
as those of bankruptcy. The Chamber had suggested improve~ 
ments which would tend, in @ great measure, to the improvement 
of the law in that respect. Little as was the advantages which 
the community at large derived from the patent laws, it would 
be a serious matter if any check was pl upon the inventions 
of the working men or manufacturers, or their exertions in the 
direction of energy or improvement would be prevented. It ap- 
peared to him that the principle of the laws was right, but still 
they had heard a great deal of monopoly of the patents, and it 
appeared to the Chamber that the best course to adopt would be that 
the person who made the invention should derive some benefit from 
it. Glancivg at the foreign tariff Mr. Wright said that, by the 
result of the tariff arranged by that Chamber, many gouds had 
found their way into foreign countries. ‘T'he efforts of two of their 
members to establish free trade in Russia would most likely be 
beneficial to English manufacturers; and there was no doubt that 
the other nations would follow in the wake of France, Italy, Bel- 
gium, and other countries, in that respect. He thought that the 
Birmingham manufacturers ought to push their articles more for- 
ward, and as they had already opened free trade with China and 
India, there was no doubt that the continental trade of England 
would be further extended, A letter was received by the Cbamber 
from a member, asking that the German manufacturers should, 
without delay, be led to understand that Englan intended to 

ossible, 
He also recommended that a society for the protection of British 
trade-marks in foreign countries should be formed; and it was 
resolved that a meeting should be held shortly, to consider the sub- 
ject. The report was adopted. 

The third ordivary general meeting of the Worcester Engine 
Works Company was held in that town on Monday last. ‘Che 
report congratulated the shareholders upon the success which had 


Euuirrican Buast Furnaces.—At the Dundyvan Ironworks a | attended the operatious of the company during the past half-year. 
furvace of this section, of 20ft. by 12ft. diameter, and Gift. in | Their business had largely increased, and so had their profits and 


height, has been erected, which is stated to give extraordinary re- | the size of their wo 


sults. 
Soura Kensineton Musevm.—During the week ending 5th Aug., 


rks. ‘hey had obtained an order from one of 
the railway panies for } tivo engines, the delivery of which 
would extend over five years. ‘The balance of profits amounted to 





1865, the visitors have been as follow:—On Monday, Tuesday, and | £2,486 2s. 7d., which would allow of a dividend at the rate of 7 per 


Saturday, free days, open from 10 a.m. to 10 p.m., 10,572. On | cent. 


Wednesday, Thursday, and Friday, students’ days (admission to | 
the public, 6d.) open from 10 a.m. to 6 p.m., 1,676, 
e 1839 


From the opening of th » 5,454,830. 





The special committtee appointed to iuvestigate the affairs of the 


‘Votal, 12,248. | Metropolitan Wagon e -Y has just published its report—an 


extremely lengthy one. conclusions of the committee are to 
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the effect that the stock was over-valued to the extent of £27,000. 
There is reason, however, to believe that the profits of the last half- 
year will reduce the deficiency by one-half; and that the changes in 
management will speedily restore a good business to the prosperous 
condition which it has up to this time occupied. 

An explosion of fire-damp occurred in No. 13 pit, at the Horsley 
Colliery, Tipton, on Saturday last, and one man was killed. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverPooi: The Town Council: The Cotton Supply Question—STaTEe 
or Trape: Sheffield: South Yorkshire—Srrike OF QUARRYMEN 
tn Wates—Raitway Extenston 1n WaAuES: Midland, North- 
Eastern, Lancashire and Yorkshire, §c.—DratH oF Mr. Wuit- 
HAM, OF Hupp«RsFieELD—Gas AND Water aT YorK—STEAM 
Coturrs-— Tue CLeveLanp Iron Trape— Nortu-Eastern 
Matrers: Limited Liability Enterprise, §c.—Scortisa Topics: 
Clyde Shipbuilding : Inspection of Lighthouses : Greenock and Ayr- 
shire Railway; Greenock Harbour Trust: London and Glasgow 
Engineering and Iron Shipbuilding Company. 

Ar the last meeting of the Liverpool town council, it was announced 
that Mr. Weightman, consulting surveyor, had resigned. Mr, 
Weightman first entered the service of the Liverpool corporation in 
1824, although not in the capacity from which he has just retired. 
The Markets Committee recommended the council to make appl 
tion to Parliament in the next session for powers to purchase the 
block of property bounded on the north by St. John’s-lane, on the 
south by Charles-street, on the west by Hood-street, and on the east 
by Roe-street, as shown on the plan then submitted, containing an 
area of 10,640 square yards, at an estimated cost of £87,870, and to 
appropriate the land so acquired as a wholesale fruit and vegetable 
market, with all proper modern improvements and appliances ; and, 
further, to amend the present local acts relating to the markets 
belonging to the corporation, and the rents and other payments, and 
collection of market tolls and otherwise ; and to embody in the bill 
all necessary powers for the efficient regulation and management of 
the said markets, the consideration whereof was postponed at the 
last monthly meeting of the council. The recommendation was 
adopted. 

Some interesting information continues to be collected by the 
Manchester Cotton Supply Association. At the last meeting a 
despatch, forwarded by the Foreign-office, was received from her 
Majesty’s consul at Savannah, dated June 28th, reporting that the 
quantity of cotton on hand in Georgia, as far as could be ascertained 
from parties well acquainted with the state, and who have recently 
travelled through its length and breadth, may be estimated at some- 
where about 300,000 bales, and the entire stock in the country at 
large at from 1,250,000 to 1,500,000 bales of 480 Ib. each. The 
cotton in Georgia will not be available for shipment to a foreiga 
market for some months, owing to the difficulties of transport 
between the country districts and Savannah. The little that does 
arrive is brought down the river by a few small steamers, and 
recently four of these have been lost. The bulk of the cotton must 
remain undisturbed unt] the renovation, now in progress, of the lines 
of railways is completed, which will occupy from three to six 
months. A consular despatch from Guatemala, dated May 30th, 
states that great injury has been done to the cotton crop by the 
locusts, the rain, and the wind, so that although the cultivation had 
been undertaken by the inhabitants on a large scale, and sanguine 
hopes were entertained of an abundant harvest, there will not be ex- 
ported from the republic more than 15,000 quintals. A report was 
received from her Majesty’s consul on the cultivation of cotton in 
the Fiji Islands, stating that this year’s crop is very satisfactory, the 
planters having learnt the proper season for sowing, transplanting, 
and clearing. The area planted with cotton is about 1,100 acres— 
nearly fourfold that of 1864, and, should the demand continue, a 
further increase in the same proportion may be expected. The 
plants, if nerd attended to, continue to yield for four 
years; the Peruvian and Sea Islands’ varieties are preferred to 
all others, The great hindrance is the poverty of the settler, 
and the want of the capital necessary for undertaking cotton cul- 
tivation on a sufliciently extended scale. A consular despatch 
was received from Jaffa describing the damage done to the cotton 
crop, as well as to the olive ana fig trees and sesame seed, by locusts. 
Active measures have been taken to remedy the evil, but it is appre- 
hended that only a small quantity of cotton will this year be pro- 
duced in the district. A letter was read expressing the determiua- 
tion of the ‘Turkish Government to make renewed efforts to extend 
and improve the growth of cotton in the Ottoman dominions, and 
requesting the active co-operation of the association, which will be 
most readily afforded. Reports forwarded by the India-otlice were 
received from the Government of India relative to the estimated out- 
turn of the cotton crop this year in the north-west provinces, and 
the districts of Ahmedabad, Kaira, Surat, and Khandeish, with 
observations on the present state of the native cloth manufacture. 
Some diminution of the quantity as compared with the previous 
year is anticipated. A despatch was also received from the Bombay 
Government, containing details of various experiments which have 
been made with Peruvian cotton seed in that presidency. In 
Khbandeish the monsoon was a very unusual one ; hardly avy rain 
fell till September; and the plants evidently died for want of 
moisture. There, as well as in Surat and Ahmedabad, the experi- 
ments failed; and the conclusion adopted is that Peruvian cotton 
will not thrive generally in the northern division without irrigation. 
Similar results, with one or two exceptions, appear to have attended 
the experiments at Poonah, Belgaum, Sholapoor, and Dharwar. 
The season, however, having been exceedingly unfavourable, to 
which cause failure is attributed, it is hoped that further trials may, 
be attended with better results, The opinion is expressed that an; 
experiment with acclimatised seed and a more favourable season 
would prove a success. More favourable results have been obtained 
in Dharwar; and there seems to be every reason to conclude that 
this description of cotton will acclimatise and become a favourite, 
from its roots striking so deep into the soil as to be able to absorb 
and retain the moisture. 

As regards business matters at Sheffield, we may note that in the 
steel trade there has been a pretty general falling off of foreign orders, 
the chief decline being in the American market, wich continues 
inactive. As regards South Yorkshire it may be added that, with 
plenty of orders on hand, there has only been a moderate business 
doing at several of the largest ironworks in the district. At Milton 
and iscecar the puddlers nave been putting in anything but full 
turns. There is an increasing demand for Silkstones aud Barnsley 
“ softs ” for the southern markets, while for steam cual there is a 
much better business doing than for some time past for Hull, Grimsby, 
and Goole. At the latter place, as well as at King’s Cross, greater 
facilities are being provided for the stacking of coal—a want which 
has long been felt. ‘The collieries situate on the Manchester, Shetlield, 
and Lincolnshire Railway are only doing a moderate trade. Orders 
tur the Lancashire markets are scarce. 

A strike has taken place of quarrymen at the slate quarries 
belonging to Colonel Pennant, in Wales ; 500 of the men have lett 
their work, and 3,000 will, it is suid, be out by the close of the pre- 
sent week, 

Various small railway extensions have been opened this week. 
The Midland have opened their extension from Apperley Bridge—- 
through Guiseley and Burley—to Ilkley; and the North Eastern 
have also developed their business, via Arkington and Otley, to the 
same place. The Great Eastern bave opened their long-delayed line 
between Sudbury and Bury St. Edmunds. The report of the Lan- 
cashire and Yorkshire states:—‘* The works of the branches to 
Meitham, Dewsbury, and Bootle, near Liv l, are progressing ; 
the line for connecting the Salford and Victoria stations, at 
Manchester, is now opened for traffic ; and the Methley Railway, of 
which the company hold one-third, is also ready for public traitic. 
The bill for authorising the construction by this company of branches 








to Rippenden and Stainland, and for acquiring additional lands at 


| Bradford, Mirfield, Salford, Rochdale, &:., has been passed ; and 


those for authorising the widening of the Blackpool branch of the 
Preston and Wyre Railway, jointly with the London and North- 
Western Company, and for making the Luddenden Valley Railway 
jointly with local parties, have also received the sanction ot Parlia— 
ment. These measures, while envolving an outlay of capital not ex- 
ceeding £165,000, will be of considerable advantage to the company.” 
The first sod of a new line from Rochdale to Shawforth was cut last 
week. The distance is five miles and a quarter, and as the countr 
through which the proposed line will be made is uneven, there will 
be difficult cuttings; two viaducts, one at a small village called 
Ending, and one over the river Roach, near Rochdale, of eighteen 
arches. There are to be four stations on the line: one at Shawforth, 
another at Whitworth, Ending, and Rochdale. It is expected that 
it will be completed in two years. At some future time it is intended 
to carry on the line from Shawforth to Bacup. The half. yearly 

eeting of the Halifax and Ovenden Junction was held on Friday, 
Mr. Akroyd, M.P., in the chair. It was stated that delays had 
taken place in the purchase of land, and in some engineering matters. 
However, the chairman was of opinion that in a tew weeks the first 
sod might be cut. The expenditure had been £4,000. The amount 
in the bank was £5,000. 

Mr. William Whitham, of Huddersfield, inventor of several im- 
provements in steam and hydraulic engines, especially in the latter 
as applied to mining purposes, died on Saturday. 

The half-yearly meetings of the York gas and water companies 
were held yesterday week. The former company declared a dividend 
for the past year of 5s, per share on the old shares, and 4s. on the 
new shares. The meeting also resolved to increase the salary of Mr. 
Braddock, the manager, from £350 to £450 per annum, and to 
borrow £15,000 for the improvement and enlargement of the gas 
works. ‘lhe water company declared a dividend of 6 per cent. 

A subject of considerable interest to the proprietors of iron steam 
colliers has been under discussion, through the Commissioners of 
Customs enforcing clauses in the Merchant Shipping Act, compelling 
screw colliers to carry a certain number of boats, the clauses in the 
Act having been inserted evidently with an exclusive intention of 
having to be applied to passenger steamers. In consequence of the 
remonstrance of the owners of screw colliers the order has been sus- 
pended for a month, and it is to be hoped that by that time the Cus- 
toms and the Board of Trade will be induced to take a more common 
sense view of the matter. 

The iron trade of the Cleveland district shares in the prosperity of 
the iron trade generally. Messrs. J. E. Swan, of Middlesborough, 
observe, in a circular dated July 31:—‘ Regarding the production, 
there is no doubt that it will be materially augmented, as there are 
about 33 new furnaces of large calibre in course uf erection ; it must, 
however, be borne in mind that many of these cannot be put into 
blast for months to come, and also that in several instances old 
furnaces must be put out for thorough repair. The local consump- 
tion is quite unprecedented, and all the quantities absorbed by our 
large foundries and rolling mills increase yearly. Some of our lead- 
ing consumers are much pressed for delivery of overdue contracts 
for castings, aud it is generally admitted that the present activity 
will be maintained, at ail events, up till the end of 1865, and probably 
longer. As large portions of the machinery and heavy castings are 
made locally, this necessarily retards the completion of the new blast 
furnaces, Our exports continue on a full scale, and it is likely that 
the reduction of the tariff in Germany, if not counteracted by a rapid 
rise in freights, will conduce to a gradual increase of orders to this side, 
The trade here do not yet make up ——~ returns of the shipments, 
as in Scotland, and we are, therefore, unable to give the exact figures ; 
it is, however, patent to every one that the quantities sent away 
have this year been unusually heavy. ‘he deliveries per rail, 
inland, take away a large proportion of the make, aud as there is a 
strong disposition to reduce the rate of transit to the lowest points, 
an improved outlet in this direction may be anticipated. The 
balances of iron in store have rather decreased, in consequence of 
the demand for shipping brands, this, in conjunction with the 
almost nominal stocks in the hands of the makers, has prevented 
any influx. By reference it will be noticed that the entire available 
reserve of this district amounts to 71,843 tons, being a decrease 
during the last six months of 10,497 tons, and this has occurred, 
notwithstanding the increased number of furnaces in operation and 
a strike among the puddlers and millmen of a rather protracted 
nature, It is well known that the makers have very small stocks of 
the higher qualities, and that they have sold considerably ahead of 
their production, and are now asking prices which would leave a 
profit on shipping from warrants ex store. Our dealers in the open 
market appear also to be oversold, so that the legitimate and specu- 
lative inquiries must have been well sustained. The probable 
course of money causes no apprehensions, and, pr ing that the 
minimum value has been reached, an advance to 5 per cent. may be 
only a sequence of improved commercial activity. The public 
seem sanguine of a good harvest, and this may possibly induce more 
animation during the ensuing quarter. It should be particularly 
remarked that the cost of ironstune, coke, and other raw materials, 
has perceptibly advanced in value recently, and that if the expan- 
sion already alluded to should make further progress, it cannot 
fail to add to the expense of the manufacture. Wages are 
still maintained at a high point, and the men are rather in- 
tractable. The course of politics is likely to be very peaceful, and 
this must tend to encourage free trade throughout foreign countries. 
The general impression which existed for some years, that the 
quality of the brands of this district was very interior, has been 
almost entirely dissipated. Cleveland now competes very success- 
fully for large contracts for pipes, chairs, and also for various finer 
classes of foundry work, while the relative value of railway bars and 
manufactured irun is demonstrated by the full prices that they are 
daily bringing. ‘The demand from America can hardly be much 
smailer, and it augurs well for the future that, despite the enormous 
producing powers of this country, and the insignificant Transatlantic 
shipments, the total stocks of pig iron should have decreased during 
the past six months, in the north of England, 10,497 tons, and in 
Scotland 56,000 tons. Considering the above details in all their 
bearings, it appears worthy of reflection, whether at a difference of 
6s. 6d. to 7s. per ton under the price of Scotch warrants, our local 
warrants are not a safe investment, seeing that the existing margin 
is so disproportionate.” Messrs. Swan state that the number of tur- 
naces iv blast is 92, while 23 are out of blast, making a total of 115. 
The number building is 33, while 11 are to be put out for repair. 
They add the following particulars as to the stock :— 





Tons. 
Stock, at 3let Dec., 1864 .. 2c se oc oc co ve ce 88,340 
Production, from 1st Jan. to 30th June, 1865 .. .. «+ 410,383 
492,723 
Tons. 
Shipments (foreign), from the Tees... .. .. « 40,424 
Do. do., from other ports .. .. .. 7,478 
Local consumption, and deiiveries coastwise and by 





jailway .. ee oe 88 00 oe 372,978 

420,80 

Stock, at 30th June, 1865 .. 2. 20 oe oo of of eo 71,883 

CoMPaRaTiVsS NOTE OF STOCKS. 

Tons, Tons. 

1860 .. Dec, 3l .. 7,053 1861 .. June30 .. 59,076 
WWGL .. 9p Sl oo 59,458 oe ««' @ OS ww ee 
lsé2... » Sl .. 25,964 | 1863 .. » 30 2. 30,318 
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logs .. » SL 4. 82,380 | 1805... » 30 .. 71,843 
On Saturday afternoon, a beautiful screw steamer named the City 
of Durham was launched from the yard of Mr. Laing, at Deptford. 
She has been built for the Lambton Company. ‘Tynesiders note in 
connection with the unfortunate Atlantic Telegraph Company that 
Mr. George Elliott, the enterprising partner of Mr. Glass (before 
their concern was turned into a limited liability company), is a 
Durham man (born at Shinley-row), and has been all his life con- 
nected with north country collieries. The dividends of several of 





the northern companies are now in course of payment. Amongst 
the most important are those of the North-Eastern Railway, which 
are—Berwicks, 5} per cent. per annum; York, 5 per cent.; Leeds, 
3} per cent. ; Carlisle, 7} per cent.; Darlington, 8} cent. The 
Shotley Bridge Iron Company (Limited) Mr. Isaac Wilson, chairman, 
held its annual meeting this week, at Darlington. The dividend 
recommended was 4s. per share, or about 4% per cent. per annum, 
It will be remembered that the dividend paid by this company last 
year was much larger. The directors state in their report that the 
recent lock-out and strike, with the high price they have had to pay 
for pig iron compared with the low price to which plates have gone, 
has led to this result. The company are manufacturers of plates 
almost exclusively. The Lloyds’ Chain-Testing Company (Limited), 
Mr. George Crawshay, chairman, holds its meeting next week. 
The directors are about to propose a dividend of 10 per cent. This 
company has not long been in operation, and it has within about 
one year erected works, set them to work, and earned a re- 
spectable dividend, with a reserve fund. The Consett Iron 
Company (Limited), Mr. Fenwick, M.P., chairman, will pay 
10 per cent. for the past year. In addition to this dividend 
the company have expended a large sum for working account 
in the sinking of a new shaft, and otherwise improving their 
property. The company manufacture pig iron, coke, rails, 

lates, angle iron, bars, bolts, &c. The demand for rails 

eeps up, and they have large orders in hand for home and colonial 
undertakings. The Tyne General Ferry Company (incorporated 25 
and 26 Vict., 1862), at the half-yearly meeting paid its usual interest 
of six per cent., free of income tax, the last dividend being declared 
in January. The company has recently made great progress. It 
has now the exclusive passenger traffic on the river, which has so 
ravidly increased that the directors have added seven new boats to 
the line during the year, and opened out a new ferry at Hebburn, 
opposite Messrs. Tennant’s works. In addition to the ferries, the 
company runs boats on Mondays, when the tide suits, to Blaydon, 
and supplies them for excursions, &c. The company have twenty- 
one boats, which will meet a larger traffic than at present exists, 
while the landing stages have been enlarged, and other improve- 
ments made out of current revenue. The authorised capital 
of this company is £70,000, of which about £51,000 has been paid 
= The present directors are Mr. George Crawshay, chairman; 

r.G. A. Fenwick (Messrs. Lambtons), Mr. Jobn Sharp, Mr. W. 
Scott, Mr. E. Crawshay, Mr. W. H. Barnett (Messrs. Hodgkins), 
and Mr. John Rogerson. A new oy has been formed for iron 
shipbuilding and engineering on the Tyne. ‘The company has pur- 
chased the land at Point Pleasant, and intend commencing on an 
extensive scale. The managing director is to be Mr. J. F. Spence, 
The Tyne Steam Shipping Shenpens, Limited, have declared a 
dividend of 11s. 6d. per share on the original shares and 3s. 6d. per 
share on the new shares, being at the rate of about 10 per cent. per 
annum for the half year ending 30th June. The advance in the 
rates of freight to London threatened by this company some time 
#60 has not been carried out. The shares in Palmer and Company 
6 imited), can scarcely be said to have found purchasers in this 

istrict. 

We turn to Scotland. The composite ship Ariel, 852 tons, Captain 
Keay, lately launched by Messrs. Robert Steel and Co., for a 
London house, has sailed from the Clyde for Liverpool. in tow of the 
Clyde Shipping Company’s steamer Flying Meteor. The Ariel is to 
be employed in the China trade. On Friday the Glasgow civic 
authorities, to whom the pleasant duty belongs of inspecting the 
Clyde lighthouses, made their annual trip for that purpose. Fortu- 
nately the day was delightful, and an unusually large number of 
guests presented themselves at the Broomielaw, and the various 
places of call down the river. The Arran Castle, with all her flags 
flaunting, left the bridge at half-past eight o'clock, having on board 
the excellent band of the First Administrative Battalion of Lanark- 
shire Volunteers, calling on the way down at Govan, Renfrew, 
Bowling, Port-Glasgow, and Greenock; the Cloch, Toward, and 
Little Cumbrae lighthouses. At the last-named a good dinner was 
provided, which was also “inspected.” The screw-steamer Sarah 
Garcia, belonging to Messrs. Simons, Jacobs, and Co., of Glasgow, 
launched lately by Messrs. Alex. Stephen and Sons, and engined by 
the Finnieston Steamship Works Company, went from Glasgow 
yesterday week on a trial trip. She ran the distance between Cloch 
and Cumbrae lights at the rate of upwards of eleven miles per hour, 
which exceeded the expectations of all concerned. In a few days 
she proceeds to the Mediterranean for a cargo of the first fruits of the 
season, under the command of Captain Butler. Messrs. Torneau and 
M‘Call, engineers, of Glasgow, have been appointed professional 
advisers to the Greenock and Ayrshire Railway. The line is to be 
carried out immediately. The Greenock Harbour Trust has been 
discussing the subject of dry dock extension ; no immediate action, 
however, will be taken on the subject, as the trust is already some- 
what hard pushed with its existing engagements. The new harbour 
at the west end is expected to be opened by January 1, 1867. 
Messrs. Barclay, Curle and Co., of Whiteinch, have launched an iron 
sailing ship of about 1,200 tons register. Her dimensions are:— 
Length, 205ft.; breadth, 35ft.; depth, 22}ft. She is intended by her 
owners, Messrs. Eyre, Evans, and Co., of Liverpool, for the East 
India trade. The vessel was named the Coimbatore. Messrs. 
Charles Connell and Co. have launched from their west shipbuilding 
yard at Overnewton a composite clipper ship of the following 
dimensions, viz. :—Length of keel and forerake, 192ft.; breadth of 
beam, extreme, 32ft. 3in. ; depth of hold from top of floors, 20ft. lin. , 
register tonnage about 820 tons; builder's tonnage, 952 tons, and 
classed fourteen years Al at Lloyds. She was named the Taitsing, 
is owned by Messrs. James Findlay and Alex. Longmuir, and is 
intended for the China trade. The vessel has been built expressly 
to compete with the fastest clippers in the tea trade. Messrs. John 
M‘Intyre and Co, of the Clyde Vale Works, Kelvinhaugh, 
have constructed a patent slip for Auckland, New Zealand, 
from drawings by Mr. George Russell, C.E, 16, St. Enoch- 
square. The slip is capable of repairing vessels of 600 
tons. A clipper ship of 850 tons register, built on the com- 
posite principle by Messrs. Robert Steele and Co., of Greenock, 
has just been Jaunched. She is named the Sir Lancelot. The ship 
is classed 14 years A 1, and is provided with steel masts and yards 
and every modern improvement. The Sir Lancelot is the property of 
Mr. John M’Cunn, of Greenock. ‘The ship will be employed in the 
China trade. 








THE METAL MARKET. 


Rais in good demand, at £7 to £7 10s. per ton. ° . 

Correr.—But little doing. Tile and Cake £86, and Sheet and Sheathing 
£91, per ton. 

Tin.—Banca is quoted at £94, and Fine Straits £90, per ton. 

‘tin PLatEs.—Coke 22*,, and Charcoal 27s. 6d., per box. 

Lsap.—A fair demand. English £19 5s, and soft Spanish £15 15s., per 
ton. 

SpeuTRR.—But little doing ; £21 per ton, Moats and Co. 
Olu Broad-sireet, London, E.C., August 9ti, 1865. 
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A STRANGE COMPETITION. 

A TRIAL of marine engines is at this moment pending in 

New York—if it has not already been carried out—which 

considerable importance; it is nothing less than 
a competition between the authorities of the engineering 
department of the American navy and a private firm, the 
navy being represented by engines built in accordance 
with the theory that there is little or nothing to be gained 
from expansion, the opposing party by machinery con- 
structed according to principles which meet with general 
favour in this country. At first sight it would appear that 
the result of such a trial could not remain for a moment in 
doubt; that expansion, superheating, surface condensation, 
and comparatively high pressure, must prove more economical 
than low-pressure steam worked nearly at full stroke in 
unjacketted cylinders, and exhausted into an old-fashioned 
injection condenser. 1t is, in point of fact, as though the 
engines of an antiquated tug-boat were tested for economy 
against the most improved machines of Messrs. Maudslay 
and Field, Randolph and Elder, or John Penn. It is cer- 
tain, nevertheless, that an influential body of engineers 
exists in the States which would hardly hesitate to back 
the tug-boat in the race. As such a fact cannot fail to 
prove startling to English engineers, it may be as well that 
we should place before our readers the ostensible reason for 
its existence, and such of the particulars of the present trial 
as have reached us. 

For some years Mr. Isherwood, engineer-in-chief of 
the United States’ navy, has held that expansion is a delu- 
sion and a snare. To enter into his reasons for advancing 
such heterodox views would far exceed the limits at our 
disposal. Ifour readers feel any curiosity upon the subject 
we must refer them toa work by Mr. Isherwood,* in which 
he sets forth his opinions with sufficient skill to lead the 
unwary astray. He suggested that considerable improve- 
ments might be made on existing practice by the adoption 
of smaller cylinders than those habitually used, and the 
total abandonment ofall measures of expansion greater than 
half stroke. An old paddle-wheel steamer, the Michigan, 
lying frozen up in Lake Erie, was placed at his disposal by 
his Government, and in 1861 he disconnected one engine 
and carried out a series of experiments with the other, 
which were, in one sense, perfectly satisfactory, fully con- 
firming all that he had advanced; and since that period 
high measures of expansion have been practically abandoned 
in the American navy. It is almost impossible to get at the 
result ; all that we know, generally, is that 5 lb. of fuel per 
indicated horse-power per hour is considered to be rather a 
modeiate consumption. 

It requires little knowledge of the subject to show that 
the Michigan experiments were practically worthless. The 
engines, of a type little known in England, with an extra- 
vagantly long stroke, and unprovided with any special 
appliances for maintaining the temperature of the steam, 
were obviously unfitted for expansion ; and any deductions 
drawn from the fact that the greatest degree of economy 
was obtained by cutting of at half-stroke, or thereabouts, 
possess much the same value as a statement that it is 
useless to attempt to construct chronometers which shall 
keep time to a second in the year, because a Dutch clock 
has been found to vary a minute in twelve hours. Mr. 
Isherwood has not been suffered to have it all his own way, 
however. Redressers of grievances may be met with in 
every nation, and they are not wanting in the States. A 
certain Mr. Dickerson, a barrister by profession but an 
engineer by practice, has stoutly disputed the accuracy of 
Mr. Isherwood’s theories, and he has succeeded in inducing 
more than one private firm to take up his views and con- 
struct engines from his designs, which according to his 
own statements are all that can be desired; according to 
Mr. Isherwood and party, very much the reverse. Mr. 
Dickerson has certainly got truth on his side; but 
not content to let the goddess fight her own battles, he has 
assailed the American Government in such terms as we in 
this country consider to be only appropriate in the mouths 
of factious demagogues. Mr. Dickerson has certainly not 
strengthened his cause by the course he has adopted, and if 
we now give his name prominence in our pra it is 
simply because we cannot conveniently treat of the subject 
in hand without doing so. He is an advocate of high 
measures of expansion, great piston speeds, and, in short, of 
all those methods of applying sound theory in practice 
which we know to be productive of the best results. For 
the rest, as we have never had the pleasure of seeing any 
of Mr. Dickerson’s designs, with the single exception of a 
novel boiler on the merits of which we have already 
expressed an opinion, we cannot say whether his practice 
1s or 1s not as good as he would have the world believe. 
For some time past Mr. Dickerson has proved exceedingly 
troublesome to his Government. He has over and over 
demanded that one of his ships shall be tested for power 
and economy against a Government steamer. The authori- 
ties for some time persistently refused to comply with the 
request. ‘They have, however, permitted a constructor of 
some eminence to build for them a ship or two, to 
be engined according to Mr. Dickerson’s designs, under 
the conditions that if the ship does not perform a 
certain duty she will be left on the contractor’s hands. 
The precise nature of the guarantees demanded we are not 
as yet in a position to state. The question is, for our 
present purpose, of the least possible importance, as we 
know the exact character of the only portion of the test 
which possesses general interest in the case of the last 
boat engined by Mr. Dickerson, the Algonquin. The 
Government has so far relaxed the rule that no competi- 
tion should be permitted, in deference we believe to a 
rather strong expression of public opinion, that the engine 
of the Algonquin is to be tested against that of the 
Winooska, a boat of the same size and nearly the same 
Proportions. In due time we may perhaps lay before our 
rea ? all the particulars of the engines and of the 
trial; unless, indeed, they are wilfully suppressed, which 
is extremely improbable. It will suffice, meanwhile, to 


* “ Experimental Researches in Steam Engineering.” 





say that both the boats are intended for river or coasting 
service, double ended, and slightly built. It was at first 
proposed that the trial should take place at sea, but the 
navy department has now decided that the trial shall take 
place in dock. The following copy of the order issued 
will best explain the character of the arrangements :— 
“Navy De ent, July 26, 1865. 

“Sir, —As the questions to be determined in order to close the con- 
tract for the machinery of the Algonquin can be better answered by 
a competitive trial of her machinery nst that of the Winooska, 
whereby greater accuracy will be obtained, without the cost of fitting 
out the steamers for an extended trial at sea, the department has 
decided to make the trial test of the machinery of the Algonquin, as 
provided for in the contract, to determine the amount of power it 
can develope, and the cost of that power in fuel, relatively with the 
machinery of the Winooska, in the apg manner :— 

“The paddle-wheels to be made in each 22ft. in diameter to outer 
edge of paddles, each paddle to be 9ft. long and 15in. in breadth, 
and to have its lower edge at its immersion 15in. below the 
level of the water. It is believed will enable all the steam the 
boilers can be made to generate to be worked off by the engines. 
Should it not, paddles can be left out of the wheels until that result 
is obtained. The same quality of coal is to be used in both vessels, 
and will be weighed on the wharf as it is used and carried on 
board, so that the dip of the paddles will not be changed during the 
trial. The smoke-pipes to have the same height above the level of 
the grates. All the coal used, and all the refuse therefrom, to be care- 
fully weighed on the same scales. The indicators, to be attached 
one to each end of the cylinders and worked by reducing levers, are 
to be tested before being used. The temperature of the steam to 
be obtained by thermometers placed in the steam pipes, near the 
engines. A log will be kept for each vessel, in which will be noted, 
at the end of each hour, the number of the counter, the average 
number of revolutions per minute during that hour, the average 
steam pe vacuum in condenser, barometer, temperatures of 
external air, of engine room, of fire room, of steam, of injection 
water, of discharge water, aud of feed water. An indicator 
diagram will be taken at the end of each half hour from both ends 
of the cylinder of both engines. The weight of coal thrown 
into the furnaces during the hour to be noted. The weight of 
refuse to be ascertained at the end of each watch. The throttle 
valve is to be kept wide open. A board of the chief engineers of 
the navy, with a proper number of assistant-engineers, will be 
directed to report to you for conducting the trial, taking the obser- 
vations and making the report, as soon as you inform the depart- 
ment that the vessels are ready for the trial. The engineers will 
be arranged in regular watches, and will see the coal weighed, take 
indicator diagrams, keep the logs, &c. When the vessels are 
for trial, the engines will be operated for about five hours to 
them to the condition of uniform action, The experiment will then 
commence, and for ninety-six consecutive hours will be conducted 
to show economy of fuel in proportion to power, after which, for 
the succeeding ninety-six consecutive hours, it will be conducted 
with the utmost power the two engines can be made to develope. 
The machinery of the Algonquin will be operated by engineers 
appointed by the contractor, and according to his directions. The 
machinery of the Winooska will be operated according to the 
direction of the chief of the Bureau of Steam En: _- At the 
end of the experiment the Board of Chief En will report, 
together with any observations they may deem of service to the 
department, or necessary for its information, the economy of the two 
systems of machinery in pounds of coal per indicated horse-power, 
and the maximum power they could be made to develop, and its cost 
in pounds of coal per indicated horse-power. The commandant of 
the New York navy yard will be directed to furnish you the vessels, 
and all the facilities you may require, the original logs and diagrams 
to - forwarded to the department with the ee Go respect- 
fully, 


To Rear-Admiral F. H. Gregory. 


Now at first sight it would appear that nothing can be 
fairer than all this. Mr. Dickerson does not think so, how- 
ever. He has addressed a long letter to the Secretary of 
the Navy, from which it will suffice to extract the following 
passages :— 

“1, The log of the Algonquin, when running at the dock for ninety- 
six hours, dows sun tolisles results in economy to those produesd 
by her when coming from Providence to New York. You, there- 
fore, propose to compete with the inferior rather than the superior 
performance, although the former is of no consequence, and the 
latter the thing needed. 

“2, The wheel of the Algonquin is one of her improvements, and 
will save about 6 per cent. of slip, under way, over your wheels. 
You now order it off, and smaller wheel substituted on your plan. 
You might as well take out my boilers or engines and put in yours. 

“3, Your boat has 67 per cent. more grate bars to burn coal on 
than mine, and nearly three times as much boiler, and has two 42in. 
blowers to drive the fires. I have no blower on my fires. When 
under way the natural draught is enough, ante | small furnaces, for 
all I want; but at the dock the draught is ni ly smaller, and with 

our immense blowers you could burn six times the coal I could 
urn, easily. 

“4, My condenser for sonpevins Se waste water only works 
when the ship is in motion, at which time only it is needed. At 
the dock you virtually suspend its operation, and so far impair my 
efficiency.” 

Whether all these statements are founded upon fact or not, 
we shall not pretend to determine. It is to be regretted 
that the Bureau of Marine Engineering should have left 
Mr. Dickerson a single excuse for regarding the trial 
indecisive. It is quite ible, however, that it would 
have been found absolutely impossible to make any arrange- 
ment which would give him perfect satisfaction, Under 
a protest Mr. Dickerson has, however, agreed to the terms 
stipulated, and so for the present the matter rests. 

The entire transaction is sufficiently remarkable. That 
the naval department of a nation claiming for itself the 
sovereignty of the seas, should quietly trample under foot 
all the teachings of science in the construction of the ma- 
chinery of its fleets, simply because one engineer chooses to 
express his total disbelief in the economical results obtained 
from marine engines elsewhere, has for some time been mat- 
ter for wonder. That the same de ent should consent 
to enter into competition with a private individual, is even 
more astonishing. Our American friends certainly manage 
their affairs very differently from the methods finding favour 
in the Old Country. Here the Government does not hesi- 
tate to entrust its contracts to private firms, which are left 
| comparatively untramelled in their operations, well know- 
| ing that competition is certain to supply the nation with the 
| best machinery to be had for money. "Teles engines are cer- 
| tainly built in our dockyards now and then, exactly why it 
is not easy to say. In these engines novelties are seldom 
or never introduced, and the notion of Government engines 
being entered in a with those by private builders 
is simply absurd. hy the Bureau of Steam Engineering 
in New York should think proper to strike out a 
a for itself in the construction of awe 
totally opposed to the received practice, not only o 
the engineers of England and France, but even of their 
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Secretary of the Navy. 











own country, will, we fear, remain a —_—. As to the 
competition between the Algonquin and the Winooska, the 
value of the results obtained must depend, first, on the 
character of the machinery, and secondly on the honesty 
with which the experiment is conducted. We have no 
reason whatever to doubt that the engine of the Algonquin 
fairly represents the best existing practice ; neither have we 
any facts to prove that such is the case. The engine of the 
Winooska, we may rest assured, is an excellent example of 
the application of Mr. Isherwood's theory, and we have no 
cause so far to doubt that the trials will prove tolerably con- 
clusive. As to the good faith of the contending parties, we 
have no intention of speaking. After all, there is little 
to be gained by any falsification of diagrams, or of weights 
and measures, inasmuch as any errors are pretty certain 
to be ultimately detected and exposed. To English readers 
the whole matter is invested with a certain absurdity. 
The idea of denying the value of expansion in the face of 

roved facts innumerable, is transcendantly ridiculous The 
act that such a belief should be supported by a great 
naval power is almost incredible. Just as it is conducted 
may the New York competition become a comedy at which 
to smile, or a scientific experiment of considerable value. 
We are disposed to think that comedy will the day. 
In any case the competition is so remarkable in its charac- 
ter that it is worth placing on record. 





THE INDUSTRIES OF THE BLACK COUNTRY. 
NOTES ON THEIR RISE AND DEVELOPMENT, 
Tue coal, iron, and hardware district of South Staffordshire and 
East Worcestershire, familiarly known as the Black Country, 
pies a f t place among the industrial centres of the 
kingdom. For its size, it is perhaps unequalled in the extent and 
variety of its productions. Its entire area does not exceed ninety 
square miles, but within this limit is contained a teeming popula- 
tion, numbering more than half a million, and an unrivalled number 
of mines, furnaces, forges, factories, and other haunts of enterprise 
and labour. The principal towns are Wolverhampton, Dudley, 
Westbromwich, Walsall, Wednesbury, Tipton, Smethwick, Bilston, 
Willenhall, Stourbridge, Darlaston, Cannock, and Kingswinford, all 
of which combine the production of coal'and iron with some 
special branch of hardware manufacture. 

We propose in the present and two succeeding numbers of Tux 
Enornzer, to give some particulars relating to the three departments 
of industry for which the Black Country is famous, commencing 
with the development of its mineral resources. 

The Staffordshire coalfield is usually understood to extend from 
Brereton in the north to Stourbridge in the south, some twenty 
miles in length, and about five miles in average width, the thickness 
of workable coal averaging about 60ft. The proportion it bears to 
the other great coalfields is shown by the following figures :— 





Coalfields. Square miles. Average thickness, 
Northern co sc oc oc 800 we ce co 8 co co CO 
South Wales .. .. «- 1,200 .. eo 00 cc ce 8 
South Lancashire .. .. 250 oo se ee oe 100 
Cumberland .. «. «2 200 se oe «oo of of o JA 


The Scotch coalfield is estimated to contain 2,250 millions of tons 
of coal, having from fifty to sixty seams of an —_ thickness of 
Pog The average thickness of Derbyshire coal does not exceed 
80ft. Staffordshire, therefore, although among the least in area, 
among the richest in mineral wealth. 

Of the antiquity of mines and mining in the Black Country there 
is ample proof, but archmo! are at ce as to the exact 
puted when the mineral treasures of the district first to be 
——— The occurrence in the topography of the neighbour. 
hood of such ancient names as “ The Delves,” “ The Danes'B 
“The Holloway,” and “The Danes’ Cinders,” incline us 
belief that the working of mines in this locality dates from 
of the ancient Britons. Remains of very antiquated shafts, | 

y 


e 


instead of round, have been discovered on this coalfield, and 
heaps of scoria, with an accumulation of soil, existed here as ear 
as Dud Dudley’s time, for in his “ Metallum Martis” we read that 
in the year 1665, “there were millions of tons of these cinders 
(known as “ Danes’ Cinders,”) and oaks growing upon them 
old and rotten.” Hutton, the historian of Birmingham, 
flourished in the last century, ascribes the rise of the “ toy-s 
Europe” to the adjoining coal mines of South Staffordshire. He 
observes: “ There is a common of vast extent, called Wednesbury 
old field, in which are the vestiges of many hundred coal pits, long 
in disuse, which the antiquarian would deem as long in sinking as 
the mountains of cinders in rising. The minute sprig of Birmlng- 
ham, no doubt, first took root in this blaék soil, w in a succes- 
sion of ages has grown to its present opulence. At what time this 
prosperous plant was set is very uncertain, perhaps as lon 
the > se of Cesar as it is since. ‘Thus the mines of South Stafford- 
shire empty their riches into the lap of Birmingham, and thus she 
draws nurture from the bowels of the earth.” The actual 
mention of coal ag in South Staffordshire, as far as we have been 
able to discover, is in a deed in the Record-office, Tower of London, 
entitled, “ Assignacio dotis Juliane que fuit uzor Johannis de 
Heronville, &c.,”* wherein a piece of land is described as “ lying near 
Bradeswalle, against the cole pits.” The date of this document is 
a.p. 1815. Another proof occurs in the “ Itine ” of Leland, the 
antiquary, who was employed by King Henry VIII. to make a 
survey of Saas, ap. 1588. He says, “There are secoles at 
Weddesb vt edoesbury), village near Walsall.” Camden, who 
succeeded Leland, observes in his “ Britannia,” which appeared 
A.D. 1575, “ The south part of Staffordshire hath coles digged out of 
the earth, and mines of iron, but whether more to their commodity 
or hindrance, I leave to the inhabitants who do or shall better 
understand it.” The various parish registers contain allusions to 
the mining industry of the district as far back as the early part of 
the sixteenth century, the mts of children in the record of 
baptisms being frequently described as colliers or pitmen. We 
make the following extract from the Wednes! church 
“ Anno. 1577, O pher Daley was buried. He was killed in the 
ddinge in the cole pit.” In some Obancery proceedings during 
the reign of Quoen Elizabeth, a dispute arose as to whether the 
tenants of the manor of Wednesbury had a right “to dig coals for 
their own use, they laying claim to the same ”—a fact which proves 
the value of the mineral treasures of the district even at that remote 
riod. 
Der our information respecting the progress of mining enterprise 
in this district during the seventeenth century we are mainly in- 
debted to the valuable records of Dud Dudley and Dr. Plot. The 
former, in his “ Metallum Martis,” tells us that in the year 1619 he 
was taken away from Baliol College, Oxford, where he was then a 
student, “to look after and manage three iron works of my father’ 
one furnace and two forges in the chase of Pensnet, but wood 
charcoal growing then scant, and pit coles in great quantities 
abounding near the furnace, did induce me to alter my furnace, and 
to attempt, by my new invention, the making of iron with pit cole, 
assuring myself in my invention the loss to me vould not be greater 
than others, nor so great although my success should prove fruitless. 
But I found such success at first tryal as animated me, for at my 


* This lady had a share likewise in a certain _ iron mine,” but the 
locality of this property is not mentioned, 
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tryal or blast I made iron to profit with pit cole.” Dud Dudley’s 
consumption of pit coal, was, however, regarded with anything but 
favour by the “ ironmakers,” who, he tells us “ ooted him 
of his works and inventions wrongfully.” He vered, however, 
until he had gained the distinction of making “the greatest quan- 
tity of pit-cole iron that ever yet was madein Britain.” Dr. Plot, in 
his ‘“‘Natural History of Staffordshire,” published at Oxford, a.p. 1686, 
says, “there are most commonly twelve or fourteen colerys in work, 
and twice as many out of work, within ten miles round, which afford 
some two thousand tuns of coal yearly, others three, four, or five 
thousand tuns. The upper beds above the ironstone lie sometimes 
ten, eleven, or twelve yards thick ;—nay, I was told by Mr. Pers- 
house, of Nether Gornal, that in his grounds at Ettingshall, in a place 
called Moorfields, the bed of coal is fourteen yards thick, insomuch 
that some acres of ground have been sold for £100 per acre! Nor, 
indeed, could the county well subsist without such vast supplies, 
the wood being most of it spent on the ironworks. The smithy’s 
and kitchen fires, are much better supplied by the common coal of 
the county, especially that of Dudley, Wednesbury, and Sedgley, 
which some prefer to the cannel itself, the texture and other quali- 
ties being such, viz., that it is a flat shining coal, having a pretty 
open grain, lying seldom in a level with the horizon, but most times 
somewhat inclining to it, that it burns away with a sweet white 
flame,Jeaving no such cinder as that from Newcastle-upon-Tyne.” 
The doctor informs us that the prejudice against the use of coal as 
fuel, referred to by Dud Dudley, was in his time fast wearing away. 
He quaintly writes “Coal is here thought fit, not only for the 
kitchen, but all other offices, even to the parlour and bed chamber, 
and not only in private families but now, too, in most, if not all, the 
mechanic professions (except the ironworks) that require the greatest 
amount of fuel. It iseven used in malting, which, one would think, 
should hardly admit of the unpleasant fumes of such firing ; nor 
indeed does it, for they have a way of charring it (if 1 may so speak) 
in all particulars as they do wood, whence the coal is freed from 
those noxious steams which would otherwise give the malt an ill 
odour, The coal thus prepared they call cokes.” 

The use of coal in the manufacture of iron, although adopted 
in several instances, after Dud Dudley had proved its success, 
did not become general in the district until nearly the middle of the 
eighteenth century, when, as a natural consequence, the develop- 
ment of the mineral wealth of the district i bly aug ted 
The yield of coal was, however, limited by the old fashioned work- 
ing of the mines by “gin and jack,” the former worked by horses 
and the latter by men. The first attempt to work the mines by the 
application of steam power, was made in the year 1739, when Savary 
erected one of his engines at a place called Broadwaters, in the parish 
of Wednesbury. The experiment, however, did not succeed. Dr. 
Wilkes, of Willenhall, an antiquarian of considerable research, thus 
accounted for its failure :—‘' The place being low ground, the water 
rose so hastily many years ago, and in such quantities from the coal 
pit, that it covered many acres of land and buried many stacks of 
coal upon the bank. The engine there erected could not be brought 
to perfection, as the old pond of water was very great, and the 
springs in it many and strong, and the stream tore it all to pieces ; 
so that, after much time, labour, and expense, Mr. Savary gave up 
the undertaking and the engine was laid aside as useless.” 

This attempt was followed, at intervals, by several others through- 
out the district, all of which, however, proved unsuccessful, and it 
was not until after the year 1775, when the inventive genius of 
James Watt added the finishing stroke to the triumph of steam 
power, that this district, in common with other industrial centres, 
employed the engine’s mighty arm to bring 

“The secrets of the sullen mine” 





to light. 

The dawn of the present century ushered in a new era in the his- 
tory of mining operations in South Staffordshire, and the present 
remarkable proportions to which that enterprise has grown is due, 
for the most part, to the labours of the past sixty years. Inthe year 
1801 the number of collieries in the district did not exceed 160, and 
the average yield of coal was not more than 500,000 tons per annum, 
In 1815 the number of collieries had increased to 200, and the 
average yield of coal to 800,000 tons per annum. The development 
of this industry since that period has increased at a still greater pro- 
portionate rate. In 1860 the number of collieries had risen to 441, 
and the average yield of coal exceeded 5,000,000 tons. The number 
fs collieries in the other coalfields, and the yield at that time was as 
follow :— 


District. No. of Collieries. Yield in 1860, 
Durham and Northumberland 163s 18,244,708 
meashire .. 4. «2 oo o oo 266 11,350,000 
ee ar eee 427 10,900,600 
Vorfohire 1. «c of ce «co oc SBF oe 9,284,000 
Derby and Nottingham ., .. «2 14 «- o 4,940,000 


The total number of collieries at that time in the United Kingdom 
was 8,009, of which South Staffordshire possessed one-seventh. 

The report of Mr, Baker (inspector of mines for the district) just 
published, shows the following remarkable progress of the mining 
enterprise of the district during the past few years :— 

“ There are 540 collieries in this inspection district, most of which 
have been iu operation during the past year. I estimate the amount 
of coal raised at these collieries at 10,206,000 tons ; the computed 
number of persons employed in the coal mines of the district is 
26,620 ; separate fatal accidents, 95; lives lost by the accidents, 
119; persons employed per separate fatal accident, 280°21; persons 
employed per life Tost by the accidents, 223,697; tons of coal 
raised per separate fatal accident, 107,431; tons of coal raised per 
life lost by the accidents, 85,704. The quantity of coal consumed 
on the collieries, the colliers’ allowance coal, &c., and also the 
residue of screened coal which is burnt as waste on the pit mounts, 
and which 1 estimate at 1,844,000 tons, is included in the above 
estimate of total quantity raised.” 

Mr. Baker has some remarks on the working of the mines in this 
district, in the course of which he says, “ With regard to the 
question of the best mode of working the thick coal, a good deal of 
interest bas been excited in the district during the past year, by an 
able paper on the yield of the ten-yard coal, and the best mode of 
increasing it, having regard to the safety and economy of working, 
read by Rupert Kettle, Esq., judge of the Worcestershire County 
Court, at one of the meetings of the Dudley and Midland Geological 
and Scientific Society, in which he showed the great adv: ntages in 
respect to yield and the safety of the workmen, of getting this seam in 
separate divisions, as compared with the usual pillar-and-s.all mode 
of working. ‘The discussion on Mr. Kettle’s paper is still pending.” 

Warrington W. Smyth, Esq., M.A., professor of mining and 
peer to the Museum of Practical Geology, wrote some time 
since, a singularly able paper on the mode of working the mines in 
South Staffordshire, from which we take the following extracts :— 

“ The acknowledged requisite for the most advantageous method 
of working, viz. :—the combination of the cheapest mode of extract- 
ing the greatest possible quantity of mineral, with the safety and 
comfort of the men, has in this district been greatly modified by the 

i tances of ition and an adherence to long-established 
customs. 

“ In the first place the division of the ground into separate works 
is guided by the janets, which in so many instances constitute 
natural boundaries, and by the depth from the surface of the 
deposits proposed to be worked; and an observer conversant with 
districts of coal where extensive unbroken areas are worked at 
great depths by few shafts, cannot fail to be struck with the 
appearance of the South Staffordshire field, dotted over as it is with 
innumerable shafts, and deformed by the large waste heaps of slate 
and slack which so frequently surround them. 

“ Token apart from minor details, the mode of working the mines 
are two in number, the first applied to the thick coal, and the second, 
termed ‘long work,’ employed in the other coal seams of from two 
to five feet in thickness, and in the ironstone measures. The 
workings of the ten-yard coal are divided into compartments, 
térmed ‘sides of work,” which are separated from one another by 








‘ribs’ or walls of coal, from eight to ten yards thick, and of which 
no more are kept open at once than can be maintained in activity. 
The second mode of getting, called ‘long work,’ is similar to that 
practised in Shropshire, Derbyshire, and other districts, the road- 
ways being sometimes driven out through the ‘ whole coal,’ which 
is then worked back towards the shafts; in other cases the road 
being maintained by the ‘gob,’ or waste, from which the coal has 
been removed, as the extraction proceeds from the shafts towards 
the limits of the field. : : 

“Very important, however, in an economical point of view, both 
to the lord of the soil and to the lessee, as well as to the interests of 
humanity, is the success which has attended the efforts of certain 
coal owners to get the ten-yard coal on the principles of ‘long 
work,’ as by the other method, what with the ribs and pillars left 
untouched, and the quantity of coal cut up into slack, a vast amount 
of useful fuel is utterly lost to the nation.” 

Professor Smyth proves by numerous arguments that the 
method he recommends is not only more economical, but less 
attended with danger than the other system, a fact which will 
certainly recommend it to all who recollect the recent disasters with 
which our miners have been visited. s 

It only remains for us now to consider the supplies of coal 
still undeveloped in this locality, and on which the future prosperity 
of the district so greatly depends. Mr. Hull estimates the original 
quantity of coal in the South Staffordshire field to have been 
3,072,000,000 tons, and the total quantity still ungotten 973,000,000 
tons, which, at the present rate of working, will, he calculates, be 
exhausted in about 200 years. The northern coalfield, alfhough so 
much more extensive, will, it is calculated, not last more than 175 
years, owing to the enormous drain upon its resources. Professor 
Phillips inclines to the theory, that the Staffordshire coalfield does 
not really terminate at its apparent boundaries, and he observes that 
the so-called detached coalfields, such as Coventry, Shrewsbury, and 
Coalbrookdale, may be, and probably willbe, hereafter connected by 
subterranean operations—by perforations through the new red sand- 
stone, of which Lord Dartmouth’s trial near Birmiugbam is a success- 
‘ful precursor. The whole of the coal measures of Nottingham and 
Derbyshire on the east, and of Staffordshire on the west of the axis, 
are cut off by rapid dip or sudden depression to the south. It may be 
conjectured that the line of this depression is prolonged beneath the 
red rocks of Cheshire, and the estuary of the Dee, and it is, perhaps, 
not improbable that the red marl and sandstone which fill the drain- 

e of the Mersey cover a large extent of depressed coal strata. 
Further researches may very probably ascertain the existence of 
other buried coal tracts in the midland parts of England near the 
detached coalfields of Staffordshire, Warwickshire, and Leicester- 
shire,” 

Another great authority, Professor Jukes, also remarks :—“ I was 
at one time strongly inclined to entertain the supposition that the 
boundary faults of the midland coalfields were of the nature of 
cliffs rather than of fractures. Soon after the commencement 
of the survey of the South Staffordshire coalfield my belief in this 
hypothesis was greatly shaken and finally abandoned. We shall, 
I think, see reason to conclude that the east and west boundaries of 
the coalfield are genuine faults, clean cut fractures. If the 
boundaries are faults, we have still all or the greater part of the coal 
measures concealed and untouched under the new red sandstone of 
the great central plain of England.” 

These opinions will suffice to show that the mineral wealth of the 
Black Country, ov which its other industries so much depend, is not 
likely to prove of fleeting duration. On the contrary, there is ample 
evidence to support the belief, that the labour of many succeeding 
centuries will not suffice to conclude the work of its myriad toilers 
and to impoverish its material treasure-house. 


(To be continued.) 








BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, 1865. 


Tue thirty-fifth meeting will commence in Birmingham, on Wed- 
nesday, the 6th of —" next, under the presidency of John 
Phillips, Esq., M.A., LL.D., F.R.S., F.G.8., Professor of Geology 
in the University of Oxford. The general secretaries are William 
Hopkins, Esq., M.A., LL.D., F.R.S., St. Peter’s College, Cambridge, 
and Francis Galton, Esq., M.A., F.R.S., F.G.S., 42, Rutland Gate, 
Knightsbridge, London ; the assistant-general secretary is George 
Griffiths, Esq., M.A., Professor of Experimental Philosophy in the 
University of Oxford, 5, Park-villas, Oxford ; the local secretaries for 
the meeting at Birmingham are William Mathews, Esq., jun., F.G.8., 
John Henry Chamberlain, Esq., and the Rev. G. D. Boyle, M.A., 
Christ Church-buildings, Birmingham; and tho local treasurer is 
William Holliday, Esq. 

The following are the arrangements :— 

The general committee will meet on Wednesday, the 6th of Sep- 
tember, at one p.m., for the election of sectional officers, and for 
the despatch of business usually brought before that body. On 
this occasion there will be presented the report of the council, 
embodying their proceedings during the past year. The general 
committee will meet afterwards by adjournment. 

The first general meeting will be held on Wednesday, the 6th 
September, at eight p.m., when the president will deliver an address. 
The concluding meeting on Wednesday, the 13th of September, at 
three p.m., when the Association will be adjourned to its next place 
of meeting. 

At two evening meetings, which will take place at eight p.m., 
discourses on certain branches of science will be delivered. 

There will also be other evening meetings, at which opportunity 
will be afforded for general conversation among the members. 

The committees of sections will meet daily, from Thursday, the 
7th September, to Wednesday, 13th September inclusive, at 10 a.m. 
precisely. 

The sections will meet daily, from Thursday, the 7th September, 
to Tuesday, the 12th September inclusive, at 11 a.m. precisely. 

Reports on the progress of science, and of researches entrusted to 
individuals and committees, and other communications intended for 
presentation to the sectious, are expected to be forwarded in letters 
addressed to the assistant-general secretary, at Birmingham, previous 
to the meeting, accompanied by a statement whether the author will 
be present, and on what day, so that the business of the sections may 
be satisfactorily arranged. 

The reports complete, and concise abstracts of other communica- 
tions, are to be delivered to the secretaries of the sections before 
they are read, previously to the close of the meeting, for publi- 
cation in the “ ‘l'ransactions.” 

The following are the titles of the sections to which communica- 
tions may be presented :— 

Section A.—Mathematics and physics. 

Section B.—Chemistry and mineralogy, including their applica- 
tions to agriculture and the arts. 

Section C.—Geology. 

= D.—Zoology and Botany, including physiology, sub-sec- 
tion D. 

Section E.—Geography and ethnology. 

Section F.—Economic science and statistics, 

Section G.—Mechanical science, 

Until September 2nd, life members who intend to be present at 
the meeting may receive their tickets, by applying to the general 
treasurer, and returning to him their life member's invitation 
circular; annual subscribers, who wish to receive their tickets, must 
return their invitation circular, with £1 enclosed, to the general 
treasurer, W. Spottiswoode, Esq., 50, Grosvenor-place, London, S.W. 

The executive committee at Birmingham will elect new members 
and associates on the usual conditions. 

Gentlemen who have in any former year been admitted members 
of the Association, may, on this occasion, renew their membership, 
without being calied upon for arrears, on payment of £1. 

After September 2nd, personal application for tickets must be 
made at the reception-room, Birmingham, which will be opened on 
Monday, September 4th. 





THE NEW CRYSTAL PALACE RAILWAY. 


Tue new high-level railway to the Crystal Palace, which was 
opened on the 1st of this month, was promoted by an independent 
company, under the name of the Crystal Palace and South London 
Junction Railway. It was supported, when before Parliament, by the 
London, Chatham, and Dover Railway Company because it would 
prove a valuable addition to their system. The new line begins at 
Brixton, four miles from the Victoria Station of the London, Chat- 
ham, and Dover Railway, and runs alongside the South London 
line of the Brighton Railway, now constructing to Denmark-hill 
and Peckham, on the same road but separate rails, in gradients of 
lin 100 and 1 in 200. It then crosses the South London live, and 
climbs the range of hills, on the summit of which the Crystal Palace 
stands, at an elevation of 350[t. above the Thames, 

At Denmark-hill there is a covered way 132 yards long. The 
steepest gradients on the line are 1 in 78, from Nunhead to the 
Crystal Palace Station, a distance of about five miles. At the 
stations on this length, however—Nunhead, Honor Oak, Lordship 
Lane, and Crystal Palace—the gradient is changed to 1 in 300 for 
a distance of about three times the length of an ordinary train. 
Within two miles of the Crystal Palace there are two tunnels, the 
Crescent Tunnel, 400 yards long, and the Paxton Tunnel, 440 yards, 
both driven with difficulty through a treacherous soil of London 
clay. The curves on the line are good, varying from 40 chains to 
60 chains radius. The new railway will be connected with the 
Mid-Kent, North Kent, and Tunbridge Railways by means of a 
junction with the Greenwich line at Semaphore-hill. 

The new station at the Crystal Palace is as yet in an unfinished 
state, but is the most important feature of the line, being close to 
the centre transept, and on a level with the machinery floor of that 
building. The station is about 600ft. long, by 120ft. wide, and con- 
sists of two blocks of buildings of Italian design, connected by a 
handsome iron roof of unique character, under which are four 
spacious platforms. The station has two sets of booking offices 
and waitivg-rooms, one at each end. The building at the north 
end of the platforms contains separate waiting-rooms for first and 
second-class passengers, waiting-rooms for ladies, lavatories, and 
dressing-rooms, with booking and telegraph offices. It is in fact 
the Crystal Palace Station proper, designed principally for visitors 
to that building. Between this station and the palace, a very 
handsome corridor, not yet open to the public, has been constructed 
under the carriage road in front of the transept. It has groined 
arches of coloured brick and stone, resting on eighteen columns 
of the same materials, and is well ventilated. The roof, with its 
series of coloured domes, has a very handsome and striking appear- 
ance. The corridor leads into a vestibule roofed with glass and 
iron, and communicating with four staircases, two for entry and 
two for departure, the style of architecture matching the general 
design of the Palace as much as possible. The whole ascent from 
the railway into the Palace is only about 20ft. 

There is a novelty in the construction of the new High Level 
Station. First-class passengers will be separated entirely from those 
with second and third-class tickets, by means of separate platforms 
and separate approaches. This is intended to be done by means of 
a door in the centre transept, through which only first-class ticket- 
holders will be allowed to pass into a passage which communicates 
with first-class waiting-rooms, and first-class platforms only. The 
second and third-class passengers will leave the Palace by another 
door, and will be conducted by a separate passage to the other 
platforms and waiting-rooms. ‘The different carriages in the trains 
will thus be entered from opposite sides. The building at the 
southern end of the platforms is designed for the use of residents 
in the neighbourhood, and is in all respects an independent station. 
Outside the station a number of sidings are being laid for storing 
trains on crowded days, when the traflic for a short time will be as 
much as the railway can possibly accommodate. These sidings 
are so arranged, that when in full work, fourteen trains can be kept 
ready to start in quick succession, as fast as they can be filled. The 
entrance to the Westow-hill, or southern end of the station, is on the 
top of a massive girder bridgeof 100ft. span, across the new railway, 
the whole of one side of the bridge being taken up by the station, 
and the other side by a carriage road and footpaths. The external 
appearance of the statiou is handsome, being composed of coloured 
bricks with stone facings. It was designed by Mr. Charles Barry, 
architect, and built by Messrs. Lucas, at an expense of £100,000. 

At Peckbam the new railway passes over a viaduct of twenty- 
eight arches, in order to enable it to cross the South London Rail- 
way, which, at this point, is also upon a viaduct, merging into a 
bank, however, at the point of crossing. The length of the former 
viaduct, including a large iron girder bridge, is 300 yards. Thero 
isa very handsome ornamented girder bridge, over a road on tho 
Dulwich College Estate, also another of a massive character over 
the Forest-hill-road. The small intermediate stations on the line 
will be open to the public in about a month. When the railways in 
course of construction on the south side of the Thames are finished, 
the new line will have communication with the stations at Victoria, 
Paddington, Farringdon-street, King’s Cross, Charing Cross, 
London Bridge, Cannou-street, and all the stations on the Londou 
Chatham and Dover, Greenwich, South Wastern, South Western, 
aud other railways. The works on the line were carried out by Mr. 
F, T. Turner, Mr. W. Shelford being the resident engineer. 

At present the London, Chatham, and Dover Railway Company 
are alone working the line from the Victoria and Ludgate-hiil 
stations to the Crystal Palace, but powers have been obtained under 
which the South-Eastern and Great Northern railways will shortly 
run trains from Charing Cross, Cannon-street, Lundon Bridge, 
King’s Cross, and other stations on their respective systems. ‘The 
works of this railway, which are of a heavy character, have been 
well and substantially constructed, and in some instances engineer- 
ing and architectural skill have been combined with very good 
effect. The difficulties surmounted have been such as an engineer 
always expects in carrying a line through a London clay district, 
but despite the shifting nature of the soil, which proved specially 
vexatious in the construction of the tunnels, all difficulties were 
successfully overcome by the contractors, Messrs. Peto and Betts. 


Trave iN Paris.—The dead season still continues, and the trade 
of Paris feels the effect of it. On the other hand there is a good 
demand in the manufacturing districts for articles suited to the 
American market, especially linens and mixed stuffs. French silks 
are still too dear for export. Great expectations are entertained of 
a brisk export trade with Spain pow that the barriers erected by 
the Protectionists between the two countries are levelled. During 
the last year the imports from Spain included fruit-oil and wine tu 
the value of 19,000,U00f.; lead and other metals, 19,500,000f.; wool, 
silk, and skins, 11,000,0U0f. Cochineal and saffron, 5,000,000f.; 
corkwood and matting, 3,500,000f. The exports from France 
during the same period consisted of various siuffs to the value of 
46,000,000f.; wrought silk, cotton, thread, and wool, 35,000,000F. ; 
horses and mules, 12,000,000f ; mercery, perfumery, and toys, 
11,500,000f.; fine wood, 9,000,000f.; machinery and cutlery, 
3,000,0U0f. ; cattle, 3,000,00Uf. The Presse states that from 8,000 
to 10,000 weavers who were discharged at Roubaix and Tourcoing 
in April and May last are now re-engaged, and co-operating in the 
increased animation given to the manufacture of fancy light stuffs 
of alpaca and wool. There is a good demand at present in Paris for 
rags. Linen, hempen, and cotton rags when quite white sell for 
5Ui, the luv kilogrammes. Silk rags are only used for wrapping 
paper, and cost from 6f. to 7f. the 100 kilogrammes. There is # 
mixture made of old shoes, called dix livres de cuir, used by book- 
binders. One hundred thousand individuals, at least, obtain a 
living in France by gathering rags. 1t has been calculated that 
every Frenchinan on an average by wear and tear produces 4 1b. 
weight of rags annually. A single paper manufacturer, at Essouue, 
near Paris, employs nine machines, by which 4,000 tons of paper 
are manufactured annually. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


In our last impression we gave some particulars of the proceeding: of 
the members of the Institution of Mechanical Engineers during their 
recent visit to Dublin. Seven papers in all were read at the morning 
meetings. Abstracts of two of these are already before our réaders. 

Among the excursions, not the least interesting was that tethe Vartry 
Waterworks, in which over one hundred members of the Institution 
joined, accompanied by the members of the Waterworks Committee, 
the leading members of the Executive Committee appointed to receive 
the Institute on their visit to Dublin, and several citizens. The 
members of the Institute were met at the Harcourt-street terminus 
by Sir John Gray, M.P., Chairman of the Waterworks Committee ; 
Mr. Parke Neville, the city engineer; Mr. Andrews, the resident 
engineer; Sir Drury J. Dickenson, secretary ; Mr. Nugent Robinson, 
assistant secretary, and by several members of the committee. A 
special train was provided by the Dublin and*Wicklow Railway 
Company. Dr. Waller, one of the directors, received the party at 
the terminus, and, having given the necessary directions to meet 
in every way the arrangements made by the tourists, for the pur- 
pose of enabling them to see the works in detail, accompanied Mr. 
Robert Napier, the president of the Institute, Sir John Gray, and 
some members of the council of the Institute, in one of the carriages, 
‘The train, in which about 170 gentlemen travelled, proceeded from 
the terminus to the Stillorgan station, where it remained for three- 
quarters of an hour, in order to give the president atid council and 
other members of the Institute an opportunity of seeing the 
Prince of Wales reservoirs. Here the party formed into ps, one 
group placing themselves under the guidance of Sir John Gray, and 
another under that of Mr. Neville. These gentlemen explained to 
their respective parties the arrangement of the service reservoirs, 
and of the valve house, and the peculiar adaptation which will enable 
the water to be supplied direct to the city from the Vartry reservoir 
without being discharged into the distributing reservoir, or from 
either of the two reservoirs, at the same time providing that the 
pressure of the supply in Dublin shall be always equal. ‘This latter 
arrang’ t is eflected by making each of the pipes from the several 
sources discharge into the great screen chamber, from whence 
the supply for Dublin is taken. At the completion of the 
examination Mr. Napier, on behalf of the Institute, commynicated 
to Sir John Gray, the chairman, and to Mr. Neville, the great satis- 
faction which he had heard expressed by every member of the 
Institute with regard to the principles upon which the reservoir and 
its discharging chambers are arranged, and the solid and substantial 
manner in which the work was carried out. At the appointed time 
the special train again started on its way, and the Rathmichael re- 
lieving tank was pointed out to the visitors. At Bray three carriages 
and forty cars were in waiting to take the tourists along the line of 
works. In a brief space they reached the Kilmurry relieving tank, 
which is placed at the Bray side of the “ Glen of the Downs.” Here 
there was a halt for a few minutes, and the chairman pointed out 
the relative positions of the pipes—the ascending pipe, which is to 
bring the water to the tank, and the descending pipe, which will bring 
it into the next relieving tank at the Dargle—and he explained the 
object of having relieving tanks so placed, viz., to relieve the pressure, 
and at the same time to secure, by the elevated positions of the reliev- 
ing tanks intended to break the pressure, a sufficient head to give re- 
newed pressure in the next stage of the water’s journey onward to its 
destination. Through the Glen of the Downs the company passed 
over the pipes which are laid under the public road, Newtown- 
mountkennedy was soon reached, and here the position of one of the 
self-acting valves was pointed out by Mr. Neville, and its action 
explained. Passing on the company arrived at the near end of the 
tunnel; and having ascended the hill, they alighted, and passed 
along the line of shafts till they came to No. 6 shaft, where Law’s 
boring machine is at work. Several of the gentlemen here put on 
waterproof suits, and descended the shaft, which is about 130ft. 
deep, to see the machine in operation. The other gentlemen passed 
in succession through the engine-house, and had explained to them 
by Mr. Marshall, the secretary of the Institute, who had previously 
made himself acquainted with the details for that purpose, the air- 
compressing apparatus. Leaving the No. 6 shaft the visitors passed 
away along the line of shafts, and came upon the great embank- 
ment of the storage reservoir. Having arrived at the “ Bye Wash,” 
and the bridge connected with it for carrying off the overflow in 
case of flood or storm rain, Mr. Neville pointed out to the assembled 
members the boundaries of the catchment basin, described its size 
and that of the reservoir, and gave a variety of details respecting 
the works. An examination was made of the bank and of the 
puddle trench, and an account was given of the means taken to 
make it perfectly secure. Several questions were asked by members 
of the company, and were answered, some by Mr. Neville and some 
by Sir John Gray. The next portion of the works visited was the 
valve tower, for taking out the water at different levels, in order to 
supply it in the most serviceable condition. The peculiarity of this 
arrangement was explained by Sir John Gray, after which the party 
proceeded to examine the puddle trench, to witness the operation of 
“‘puddling,” and to see the details of the pitching and general 
formation. After a while they all grouped again on the bank, and 
ee to the valve house, which they entered in groups. Mr. 
Neville and Sir John Gray accompanied the several groups in suc- 
cession, and explained the arrangement of the pipes, the provision 
made, since the Sheffield catastrophe, for reducing the level of the 
water rapidly, and the several provisions, valves, valve houses, 
&c., intended to supply water to the filtering chambers, or of 
oe in case of a surplus, the excess to pass away to the Bye 

ater. 

An hour and a-half having been occupied in this way the com- 
pany proceeded to the Corporation Lodge, where they were received 
by Sir John Gray, the chairman, and Mr. Jameson, the deputy- 
chairman, of the waterworks committee, who had issued joint cards 
of invitation for a déjeuner, to which the members of the Insti- 
tute, the committee of reception, their several colleagues on the 
waterworks committee, and other gentlemen, were invited. 

At its close the party returned to Dublin. 


“ ed paper . the ae Waterworks, prepared by 
» #. Neville, was read at the previous meeting, copi i 
delivered to all the members. P —a 
“The supply of water to the city of Dublin was for several 
centuries entirely obtained from the river Dodder, across which a 
weir has been constructed near Templeogue at about five miles’ dis- 
tance from Dublin, and whence the water was and is still conveyed 
into Dublin by an open conduit called the City Water-course. In 
1775 the water supplied from this source was found so bad and in- 
sufficient that the corporation arranged for obtaining what was then 
considered an ample supply of water from the Grand Canal; and 
again, in 1806, the quantity having become insufficient, a better 
supply was procured from the Grand Canal, and also from the Royal 
Canal, which was measured by overfalls of a certain length. This 
last arrangement was made to extend over a term of sixty years, 
and under it Dublin has been supplied up to the present date. The 
Royal Canal supolies water to the north side of the city, and the 
Grand Canal and City Water-course to the south side, the water for 
the former being received in the City Basin at Blessington-street, 
and for the latter into the James’s-street and Portobello Basins. 
The level of the water in the north side basin is 78ft., and in the 
south basin 76ft., avove Ordnance datum, which is the level of low 
water of a twelve foot tide. The surface levels of the lowest parts of 
the city along the quays range from 20ft. to 28ft. above this datum, 
- the head of water in this part of the city is, therefore, only about 
Oft., while over the — of the city it is not more than °5ft., 
and some parts are at too high a level to be supplied at all. ‘The 
water obtained from the Doader is of a soft quality, and would be 
ne, good for domestic use were it not for the pollutions received 
r a paper aad other mills which have been allowed to be erected 
pt hay to time along the course of the river. The water of the 
Clk ,is very herd, having a hardness of 15 deg. to 16 deg. by 
= ©'s test, and it is liable to great pollution. For many years the 
ant of a really good supply of soft water, and at high 








pressure, . 


for the city and suburban districts was strongly felt, and various 
plans were proposed for obtaining a new or improved supply. In 
1857 it was proposed to obtain a supply from the canals from a 
higher level where their water was more pure, and it was afterwards 
proposed to obtain water from the Liffey at about twenty miles 
above Dublin; but finally, in 1860 the whole question of the water 
supply to Dublin was referred to a royal commissioner, Mr. Hawk- 
shaw, who recommended the obtaining a supoly of water from the 
river Vartry. An Act was obtained in 1861 furthe purpose of carry- 
ing this into effect, and the work was commenced in November, 1862, 
the amount of the contract for the whole being £274,000, Finally, 
in 1860, it was decided that the best source from which an improved 
supply could be obtained, was the river Vartry, and for this purpose 
the Dublin Corporation Waterworks Act was in 1861, and the 
first stone of the new works was laid at Stillorgan in 1862. The 
river Vartry rises at the southern base of the great Sugar Loaf 
Mountain, in the county of Wicklow, and flows in a southerly direc- 
tion through a very thinly populated country, reaching the Devil's 
Glen at a distance of about ten miles from its source, After passing 
over the fall, it continues through the Glen, and by Ashford and 
Newrath bridges to the broad lough, from which it flows into the sea 
at Wicklow. The water of the Vartry is collected entirely from a 
clay slate district, and is peculiarly soft and pure, and_ during the 

eater part of the year quite free from all colour. It is almost 
identical in analysis with the Loch Katrine water, which now supplies 
Glasgow. Rain gauges have been set up in different positions, and 
at different elevations within the drainage area of the catchwater 
basin, which have been accurately observed for more than four years, 
and they have registered the following as the average annual receipt 
over the whole area :— 


Inches, 
BODE cc 0s ce ce ot et oe a eo 6 ee eee 
BOUB 2c co ce 00 ce co ce 66 60 ce of 60°48 
1BES se co oc of cf cc @8 08 ve ec ve ° 44°85 
ROBE cc ce 0s ce 00 ce ce 08 60 cm 68 6 48°39 


This is a much larger rainfall than it was originally calculated that 
the district would yield, and leaves no doubt as to the sufficiency of 
supply ; and the whole of the water from the catchment is available 
for the waterworks purposes, as all millwrights, &c., along the course 
of the river have been bought up, and no compensation water has to 
be given off. The place selected for the formation of the storage 
reservoir is at Roundwood, about seven miles and a half below the 
source of the river; and at the point where the great embankment 
for the reservoir has been constructed. ‘The bed of the river at this 
point is 632ft. above Ordnance datum, or 520ft. above the highest part 
of Dublin. The drainage area above this point is 13,992 acres, or 
twenty-two square miles, and the area of the reservoir will be 409 
acres. When full, the level of the water will be 692ft. above the 
datum, and the reservoir will hold about 2,400,000,000 gallons of 
water, or 200 days’ supply for the city and suburban districts, 
taking the daily quantity required at 12,000,000 gallons; but this is 
much in excess of what it is expected will actually be required for 
many years, a3 the present wo ation to be supplied is only about 
840,000. The quantity calculated for would supply a population of 
400,000 with twenty-five gallons per head per day, and leave a sur- 
plus of 2.000,000 gallons per day for manufacturing and other pur- 
poses. The main embankment of the Roundwood reservoir is 66ft. 
high in the deepest part, and the greatest depth of water in the 
reservoir is 60ft. The embankment is 2,000ft. long on the top, and 
will have a public road 24ft. wide carried over it. e entire breadth 
of bank at top is 28ft., and at base, in the deepest part, 380ft. The 
outer slope 2} to 1, and the inner 3 to 1, and the total quantity of 
earthwork in the embankment is 320,000 cubic yards. The puddle 
wall is 6ft. wide at top and about 18ft. wide at bottom, on the level 
of the surface of the old river bank, and throughout its entire length 
the puddle wall is carried down to the solid rock. The byewash, or 
waste weir, is 300ft. long. A tunnel for the outlet from the reservoir 
is formed under the eastern end of the embankment by excavating 
an open cutting into the rock, and then arching it over with a semi- 
circular arch of ashlar stone 4ft. thick; it is 14ft. high by 14ft. wide 
in the broadest part. Near the centre of this tunnel is a brick plug- 
ging 20ft. thick carefully toothed into wedge-shaped recesses in the 
solid rock. Through this plugging ave laid two cast iron pipes of 
48in. and 33in. diameter, the larger of which is intended chiefly as a 
sluice for lowering the water level in the reservoir quickly, and it is 
continued into the tail of the byewash near where the latter joins 
the old river course. The 33in. pipe is for conveying the water into 
the circular distributing basin, from which it passes by conduits to 
the filter beds, and thence into the pure water tanks. In the valve 
chamber at the outer end of the embankment tunnel a very com- 
plete set of stop valves will be placed, for enabling both the 48in. and 
33in. pipes to be worked, as may be required. At the inner end of 
the embankment tunnel is built a water tower, into the bottom of 
which the 33in. pipe is carried; and in the sides of the tower are 
inlet openings with valves fixed on the inside, for enabling the water 
to be drawn from the reservoir at different levels, in order that it 
may be drawn off in the best state for use. The filter beds and pure 
water tanks cover about six acres. There are seven filter beds, each 
205ft. long by 110ft. wide, and any six of these working at the same 
time will be sufficient to filter the required quantity of water, so that 
one can always be spared for the purpose of cleansing and washing 
the sand, for repairs, &c. The filtering material employed will be 
sand, gravel, and broken stone. The two pure water tanks which 
receive the water from the filters hold 2,730,000 gallons of water 
each, and are placed so that four of the filters are on one side of them 
and three on the other, the remaining space on the latter side being 
occupied by a sand cleansing machine, and store for thesand. From 
these tanks the water will be carried for a distance of about 700 yards 
in a cast iron pipe 42in. diameter, laid with a fall of 6ft. per mile 
until it reaches the tunnel, into which it is carried for a length of 
120 yards, so as to get to the solid rock. The tunnel will be 4,367 
yards long, or nearly 2} miles, the entire length being through 
very hard Cambrian rock, full of quartz veins. Twenty-one shafts 
have been sunk along the course of the tunnel, from which the 
miners work right and left; and up to the present date the headings 
from five of the shafts have met, and 3,160 yards, or 1} miles, have 
now been tunnelled. The tunnel is 6ft. hi ee 4ft. wide, and has 
a fall of 4ft. per mile throughout. is work has turned out 
much more difficult and tedious than was anticipated, chiefly owing 
to the hardness of the rock, and the great quantity of water met in 
the shafts and headings, which requires very large pumping power, 
and it is calculated that the tunnel cannot now - completed before 
the latter end of next year. At the lower or Dublin end of the tunnel 
there will be a relieving tank and measuring weir, where the water 
passed down for the supply of the city will be gauged daily. From 
this tank, in which the surface of the water will be 606ft. above the 
Ordnance datum, a 33in. main conveys the water to the distributing 
reservoirs of Stillorgan. A self-acting stop valve at its junction 
with the tank — flooding in the event of a pipe bursting. 
The average falling gradient at the main is 20ft. per mile, and it 
passes the village of Newtow tk dy, and then along the 
coach road through the Glen of the Downs to the Kilmurray relieving 
tank, which is seven miles from the lower end of the tunnel. This 
tank is circular, excavated out of a gravel hill, and lined with 
puddle, covered with pitching. The end of the main delivery into 
the tank has a 33in. double-acting stop valve, and there is a self- 
acting valve on the mouth of the main leaving the tank. The 
surface level of the water in this tank is 473,000it. above ordnance 
datum, and the main is then brought down again to the road and 
continued three miles to the Kilcrony tank, situated on the top of 
the southern bank, and commanding a remarkably fine and extensive 
view. Owing to the loose character of the quartz rock in which this 
tank is excavated, it has to be lined with puddle. ‘The water head 
is 214ft. above the datum, and the tank is provided with inlet and 
outlet 33in. valves similar to the preceding. The main is then 
carried down under the Dargle river, afterwards under the Cook- 
strevan river, and to the Rathmichael relieving tank at 3} miles’ 
distance, which is excavated in the rock, and happens to be situated 
exactly on the junction of the granite with the clay slate, so that 
one side of the tank is in granite and the other in slate. This is 








a square tank and puddled, and the level of the water in it is 341ft. 
above the datum. Here also there will be a double action stop valve 
and a self-acting valve, as described for other tanks. The main is 
then continued for nearly four miles, partly along the Wicklow Rail- 
way, having a self-acting valve and stop valve inserted in this length, 
bm | it terminates at the two distributing reservoirs at Stillorgan, 
making a total distance of 17} miles from the lower end of the 
tunnel. The water area of those reservoirs is 18 acres, and 
their average depth about 20ft., so that these two will contain about 
90,000,000 gallons of water. The surface level of the water in the 
upper reservoir is 274ft., and in the lower 271ft. above the datum, 
and the latter is, therefore, the working pressure for the supply of 
Dublin, the distance being 43 miles from the city boundary, making 
a total distance from Roundwood reservoir of 25 miles. The 38in. 
main is laid into each reservoir, and the stop valves are so placed 
that either reservoir can be worked at pleasure; the two reservoirs 
are also connected together by a pipe laid through the dividing 
embankment. At the lower reservoir is constructed the valve house 
and screen chamber, into which mains from each reservoir are laid, 
together with one in direct continuation from the Vartry main, and 
by the system of valves placed in this chamber, the water can be 
drawn from either of the reservoirs or direct from the Vartry main. 
In the latter case it is not exposed in the reservoirs at all, which, in 
warm weather, it is calculated will be a great advantage, as the 
water will thereby be delivered cold and pure. At the same time 
there is the security of having always about ten cane supply of 
water in the reservoirs in case of any accident to the main pipe, 
thus obtaining ample time for any repair. The screea chamber will 
contain a set of copper wire screens, through which the water is 
strained before entering the delivery mains, so as to remove the 
possibility of any small substance being carried into the mains. 
‘These screens will be cleansed periodically by a hose and jet, and the 
arrangement of valves are such as to allow of this being done at an 
time without interfering with the regulating of the supply. A double 
line of twenty-seven mains are laid out of the screen chamber with 
self-acting valves, extending 4} miles to the city boundary. The 
double line has been laid with the view of preventing the possibility 
of any stoppage in the supply by the bursting of a main or the 
necessity for any occasional repair; and connections are made 
between the two mains at three points with groups of stop valves to 
afford the means of turning the water from one main into the otber 
as occasion may require. The valves have been placed on all 
summits, and scouring valves in all hollows. 

The paper, which was explained at several parts by reference to a 
large map and section drawings, was received with applause. 

A short discussion followed the reading of the paper, in which the 
chairman, Sir John Gray, M.P., Mr. Neville, and several other 
gentlemen, took part. In the course of the discussion the chairman 
stated that, from what he knew of the water rates levied in other 
places, he considered the rate charged under the Dublin Waterworks 
Act was very reasonable. 

The chairman proposed a vote of thanks to Sir John Gray, M.P., 
for his kindness in attending to afford the valuable and interesting 
information which he had given respecting the waterworks, and 
also to Mr. Neville for his able paper. He wished at the same time 
to return a vote of thanks to the local committee and its chairman, 
RB. L. Guinness, M P., and also to the local secretary, Dr. Downing. 
He also wished to return sincere thanks to the college authorities for 
the kind manner in which they had received the society, and for the 
accommodation they had afforded it. 

Dr. Downing said Mr. Neville wished it to be understood that his 
communication was not intended as a paper, but as a mere travelling 
guide, to be printed and handed to those gentlemen who would visit 
the waterworks. At some future day Mr. Neville would give them 
such a paper if he had an opportunity of meeting them ; but, in the 
meantime, be wished it to be understood that this was not intended 
as a paper in the proper sense of the word. He had not entered into 
the mechanical arrangements and operations that would be most 
interesting to them. alii 

At the same meeting a pow was read by Mr. Law, containing an 
elaborate description of the machinery used in driving the Round- 
wood tunnel of the waterworks, of which the following is an 
abstract :— 

The tool is propelled by compressed air, and works in a direct line 
with a self-acting reciprocating motion, ata very high velocity, being 
continuously turned round during its working, rotating slightly between 
each blow. The tool is fixed direct upon the end of the piston-rod of 
a working cylinder, and this cylinder also moves within another ex- 
terior cylinder, in which it is made to rotate, giving the rotating 
motion to the tool; it has also a longitudinal forward propelling 
moticn within the external cylinder, giving the advancing —_ to 
the tool, which is done by the compressed air which works the tool, 
thereby dispensing with the necessity of employing propelling gear, 
which is liable to break and get out of order, and is subject to rapid 
wear. The external cylinder is carried by a pair of trunnions centred 
in a movable radial arm or rib, giving the means of adjusting the 
tool to any desired direction and position, so that the holes may be 
bored in the most suitable direction, according te the strata of the 
rock for the blasting to take the best effect in fracturing the rock. 
The machine was shown full size in a series of coloured drawings 
prominently displayed on the platform. The total length of the ma- 
chine is 4ft. 6in., being made as short as possible to allow it te be 
moved in any direction in the tunnel, so as to work at any required 
angle or in any position or direction that may be required. A detailed 
description was given of the different parts of the machine, and of 
the manner in which the tools which bore into the rock are worked. 
The compressed air for working the boring machine is supplied by 
pumps worked by a small portable steam a The compress- 
ing pumps are at the top of the shaft, and consist of two horizontal 
compressing cylinders; the minimum pressure maintained on the 
receiver is 75 lb. per square inch, and the maximum 126 lb.; the 
average is 85lb. The compressed air is conveyed by cast a 
with india-rubber joints up to within 50ft. or 60ft. of the D, 
machine. It is then conveyed through an india-rubber pipe wi 
six-ply canvass about 100ft. long, which allows the boring machine 
to be advanced or withdrawn without interfering with a single joint. 
The average rate at which the very hard rock is bored by the 
machine at the tunnel is about lin. per minute, and it has been found 
that it bores quicker and keeps the edge on the tool better by striking 
with less force of blow, but with greater rapidity. The blows have 
been increased from 250 Ib, to 500 lb. or 6001b. blows per minute, 
and the result is, that one hole is now bored with two tools without 
sharpening, instead of using five or six, as formerly; and with one 
tool a hole 26in. deep is bored in the Dalkey granite without 
sharpening. The average rate at which the machine now bores is 
10in. and Llin, depth in 44 to 8 minutes for the first portion of the 
hole, and Qin. and 9}in. in depth in 8 to 84 minutes in the second 
portion, The following special points of advantage have been 
experienced in this boring machine :—he boring part of the machine 
with the tool is made very short, so as to allow it to work in any 
direction and position in the tunnel, in order that the blast of the 
hole bored may displace the largest amount of material, and the 
carriage frame carrying the working cylinder is very compact, 
occupying little space, and allowing the cylinder to be quickly 
adjusted into any desired position. The reciprocating parts are very 
few in number, and in the direct line of percussion; there are only 
the piston and rod in one piece of steel, and the tool secured in the 
piston rod, so as to allow no play. The advance of the tool is selt- 
acting, and exactly at the same rate as the tool is cutting, however 
variable may be the nature of the rock; and whether the tool may 
be cutting at the rate of 3in. per minute at one part of the hole, or 
only lin, per minute at another part, the advance of the tool is 
exactly at the same rate in each case. The outer end of the tool is 
guided in a bearing to prevent it from working to ove side. The 
motion for working the valve is gradual and easy in its action, The 
machine is arranged so that it can be brought to work again imme- 
diately after a set of holes have been blasted, and before the débris is 
removed, which can be done while the machine is at work, the 
material being carried or thrown through the machine, and a jet of 
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air being left open near the face at the time of explosion soon dilutes 
and clears off the gases resulting from the explosion of the powder. 
This saves much Joss of time which occurs. with other machines in 
removing the débris before the machine can be set to work again. 
The compressed air, on being discharged, also serves effectively to 
ventilate the workings, and supplies fresh air to the miners. . 

The reading of the paper was fullowed A an avimated discussion, 
in which the president, Sir John Gray, M.P., Mr. Cochrane, Mr. 
Read, Mr. Andrews, and other gentlemen, took part. rie 

A paper, containing a description of the bank-note printing ma- 
chinery at the Bank of Ireland, by Mr. Thomas Grubb, was 
communicated through the president. The 0 
that, in the manufacture of bank notes, while the printing had 
usually been accomplished from engraved plates, as affording a better 
protection against fraudulent imitation, the slowness—and conse- 
quent increased expense—of that manner of printing, as compared 


with ordinary type or surfaced work, had led, in some instances, to | 


the abandonment of the finer protective process. Any attempts, 
however, to abridge the labour and time of the operation by inking 
the engraved plates by means of machinery appeared to have failed 
entirely previous to the construction of the machine the subject- 
matter of the paper. The process of printing from an engraved 
plate might be considered as divided into three separate portions— 
first, the inking of the plate; second, the wiping of the plate; and, 
third, the taking of an impression, including laying and removing 
the paper. All these were usually performed by hand, excepting 
the actual taking of the impression by the press, and each of the 
three operations occupied about the same time in performance, in 
consequence of which all three operations were arranged to be pro- 
ceeded with simultaneously. The machine consisted of a horizontal 
polygonal prism of twenty sides, on ten of which were held the 
engraved vision, from which the notes were to be printed. These 
ten engraved plates were held in position in dovetail, formed by ten 
plain plates screwed on the ten intermediate sides of the polygon. 
‘The plates and polygon were maintained at the proper temperature 
for working by steam, admitted inside the hollow polygon through 
the back bearing. In the ordinary rate of working each impression 
occupied ten seconds, and the polygon was held stationary during 
the r ining eight of the time; and during the remaining 
two seconds it was turned round through one-tenth of a revolution, 
so as to bring the next engraved plate to the top. During the 
eight seconds in which the polygon was stationary the undermost 
plate was worked by the machine that the uppermost plate was 
printed from, and that plate had the wiping of its surface completed. 
The machine required two attendants, one to lay the paper and 
remove it after being impressed, while the other gave the final 
wiping by hand to the surface of each plate as it came into the 
proper position. ‘The greater portion of the superfluous ink was 
wiped off by the machine, thereby lessening the final labour of the 
wiping by hand. This was done by means of a roller covered with 
cotton cloth, The paper also referred to several special contrivances 
for producing the respective actions of the machine, the principal 
of which were the apparatus for locking and turning the polygon, 
and for the motions of the printing roller and inking appa- 
ratus. The workings of the machine were explained by reference 
to Jarge diagrams which were exhibited in the Examination Hall. 

The reading o! the paper was followed by an interesting dis- 
cussion. 

Mr. Ma shall read a paper “descriptive of a portable steam 
rivetter, by Mr. Andrew Wylie, of Liverpool.” ‘This machine be- 
longs to the steam-hammer class, and performs the rivetting by a 
succession of blows. The rivetter is made with a swage tool always, 
whether for tlush rivetting or for snap heads; and this swage tool 
is held in the front end of the cylinder, and forms a loose plug or 
plunger not connected to the piston; while the piston itself is an 
independent long bolt or hammer, of suitable weight, traversing 
backwards and forwards like a shuttle in the cylinder, and striking 
the end of the swage tool within the cylinder. By this arrange- 
ment the swage tool, or tool head, remains almost stationary, and 
the Jength of the machine is reduced to only the length of the 
stroke of the piston, together with the struck part of the tool head, 
the length of the piston, and the thickness of the back cover, and 
the length required for the stroke outside the cylinder and for the 
shuiiling box is got rid of altogether. This is not only a saving of 
Jength but also an economic simplification, and does away with the 
risk of breaking the bottom of the cylinder by an unobstructed 
stroke of the hammer, since the tool head, being entirely loose in 
the cylinder, acts as a safety bottom to the cylinder. In rivetting, 
the tool head simply follows the rivet, as it is hammered up and 
remains in contact with it, so that the workman has to look at an 
almost stationary tool head instead of at a rapidly-moving hammer, 
and he can, therefore, better adjust the position of the machine and 
the proper formation of the rivet head. The machine is of such a 
size that the workman can hold it in its position independent of its 
mechanical fixings. With 100 Jb. pressure in the piston the machine 
is found suflicient to make firm work with 1}-in. rivets. The machine 
is patented. 

In the course of a discussion which followed the reading of the 
paper it was stated that the cost of a single machine would be about 
£60. Ifa hundred of them were suld the price would be, of course, 
reduced. 

On the Ist ult. a large number of the members proceeded by the 

two o’clock train from Harcourt-street station, to visit the Ballycorus 
lead smelting works, situate within two miles from the Carrickmines 
station, ‘This section of the engineers, numbering about seventy, 
arrived at the Carrickmines station at fifty-two minutes past two 
o’clock, when they were met by three of the directers of the Mining 
Company of Ireland—Sir Robert Kane, Alderman Campbell, J.P., 
and Mr. F. Codd. The principal officers of the company, Mr. Robert 
Iieron, secretary; Mr. Harold, assistant secretary; Mr. Griffin, 
resident superintendent at the works, and Mr. Dixon, were in attend- 
ance, and conducted the engineers to the work. On arriving at the 
works the gentlemen divided themselves into sections, one section 
accompanying Mr. Heron, a second accompanying Mr. Harold, and 
the third section following Mr. Griffin, each of these officers having 
undertaken the duty of explaining the various operations connected 
with the smelting of lead, the de-silvering of lead ores, the manufac- 
ture of sheet lead, of lead pipes. of red lead, and the refining of silver. 
Sir Robert Kane, Alderman Campbell, and Mr. Codd were, equally 
with the oflicers of the company, most courteous in affor ling infor- 
mation respecting the works to the gentlemen by whom they were 
accompanied. A large section of these gentlemen accompanied Mr. 
Harold, who conducted them to the various furnaces in which the 
Jead was being freed from all sorts of impurities—even from the im- 
purity of pure silver—a large per centage of which was found ia 
the lead ore. The engineers, most of whom appeared to be very 
familiar with mining operations, evinced the warmest desire to dis- 
cover some new information in reference to the works at Ballycorus, 
‘They examined specimevs of lead in various conditions, saw it ia 
the ore, and in a less impure shape, then in a dressed state after coming 
from the miner fit for smelting and for reduction to the condition of 
pig lead. The de-silvering department received much of the atten- 
tion of the visitors. Here were a large number of immense pans 
brim full of melted metal, carefully saperintended by skilled work- 
men, one of whose duties was to de-silverise the lead, or, in other 
words, to separate the silver from the lead. Afier visiting the assay 
or testing otlice, and the lead pipe manufacturing department, the 
engineers were conducted by a long and well-made road, leading 
frou: the principal works to the shot tower. Parallel with this road 
runs the flue, a mile long, the lead deposit in which realises £1,500 
yer annum for the company. ‘The shot tower is about 12Uft. in 
relight from the level of the ground, and forms a very respectable- 
looking structure in the district of Carrickmines. ‘An old shaft 
which is beneath the tower has been so far utilised in the manufac- 
ture of shot that about 80ft. or 100ft. of it adds to the height of the 
tower, so that from the point at the top at which the melted lead 
passes through the sieve to the point at which it reaches in globules 
the water below there is a space of about 200ft. The engineers 
returned to town by the train which left Carrickmines station at 
forty-two minutes past five o'clock, 





ag went on to state | 








LAING’S IMPROVEMENTS IN 


Fic. . 





CUTTING OR SHEARING METAL. 








Tuese improvements, patented by. Mr. S. Laing, of ,Millwall, re- 
late to the construction of machinery or apparatus for the purpose 
of cutting or shearing metal and other material, which machinery 
or apparatus shell not only be more efficient and durable than the 
kind ordinarily employed, but shall, at the same time, be capable of 
performing the cutting or shearing action with greater rapidity, and 
of cutting curves and mapy irregular forms in plate iron, brass, or 
other metal, which cannot be done with the machinery for cutting 
and shearing now in use. 

The improvements consist in the employment of one, two, or a 
greater number of rotating knives or cutters of circular or other 
form, whose edges effect the ‘cutting or shearing operation, which 
cutter or cutters are made adjustable, so as to suit the thickness of 
the iron or other metal or material to be operated upon, by means of 
wedges or screws, or a combination of wedges and screws, or eccen- 
tric bushes, as hereinafter mentioned; and when found necessary 
a guard or bridle is employed, for the purpose of keeping the iron or 


other metal or material being sheared or cut, at the proper angle for | 


the purpose. F 
When two or a greater number of knives or cutters are used in 
one machine or apparatus, so that the knives or cutters work in 
pairs, the said knives or cutters are mouvted or carried on shafts 
placed parallel, or nearly parallel, to each other, so that the cutters 
are placed in a vertical position to each other ; the shafts are driven 


by spur wheels, or other arrangement of gearing suitable for the | 


purpose. When it is wished to adjust the cutters to euit the thick- 
ness of the iron or other metal or material to be sheared or cut, one, 
two, or a greater number of wedges are placed either oi = pone | 
or laterally above and below the bush, or when two bushes are used, 
to each shaft above and below either bush, or both bushes of either 
or both of the shafts, so that by pushing the wedges in or out the 
shafts and cutters are raised or lowered, or are peared or separated ; 
or the cutters or knives are adjusted by means of a screw or screws 
placed in a vertical position m the framework of the machine or 
apparatus, and acting directly on the bush or bu hes of either or 
both of the shafts of the said cutters ; or by a combination of wedges 
and screws placed and worked in the manner above described ; or a 
round bush or bushes is employed, with an eccentric bole for either 
or both of the shafts of the sa or cutters, so that by turning the 
bush or bushes the shafts and cutters are raised or lowered, or are 
neared or separated. Upon the knives or cutters being adjusted, 
and the shafts with the rotating knives or cutters being put in mo- 
tion, the iron or other metal or material is caused to pass between 
the rotating cutters, and is cut or sheared during its passage between 
the peripheries of the said rotating cutters, When the lower knife 
or cutter projects beyond the upper knife or cutter, sometimes a 
guard or bridle is employed, projecting horizontally from the upper 
part of the machine above the iron or other metal or material being 
cut. This guard or bridle is raised or lowered as necessary to keep 
the iron or other metal or material in the proper angle for being cut ; 
and when the upper knife or cutter projects beyond the lower knife 
or cutter, a table or bed is used, upon which the iron or other metal 
or material rests when being cut, and by which it is kept at the 
proper angle for the purpose. A table or bed may be used when 
the lower cutter projects beyond the upper cutter. 

Figs. 1 and 2 represent a shearing machine or apparatus con- 
structed according to that part of the invention described, that is to 
say, that in which two rotary knives or cutters are employed to 
effect the cutting or shearing. 

Fig. 1 is a front elevation, and Fig. 2 a side elevation, of the 
machine. 

A, A, are the two circular cutters, mounted on the shafts B, B, 
which receive their rotary motion from the cog wheels C,C. The 
upper shaft is firmly fixed in the bushes or brasses D, D, while the 
lower shaft supported by bushes or brasses E, E, which admit of 
being adjusted, or raised or lowered, by means of a wedge or screw 
arrangement, or some other contrivance for the purpose, as berein- 
before mentioned. In this particular case the adjustment is effected 
by means of wedges F, F, of steel, iron, or other metal, which are 
held in position and adjusted by means of screws G,G. The screws 
G, G, turn in the nuts H, H, which have the form of a standard, and 
are firmly bolted to the bed plate of the machine. In order to pre- 
vent any accidental turning of the screws G, G, they are provided 
with counternuts. The brass or bush at the part next to the 
circular cutter is provided with one adjusting wedge only, while the 
brass or bush at the part furthermost from the cutter is provided 
with two adjusting wedges. The reason of this is, that there is no 
tendency to lift the forward part of this shaft while the shears are in 
action, on account of the forces tending to dislocate the shaft acting 
do wnward on this spot. Both shafts, and in consequence the knife 
edges of the shears, are adjusted longitudinally by means of nuts 
K, K, fixed to the shaft, and turning against the back of the frame- 
work. 1, L, Fig. 1, are two standards, carrying a support M for the 
plates to be sheared; this support can be raised or lowered by 
meaus of the adjustiug screws N, N, working the said standards. 
The plate to be sheared is prevented from turning upwards by 
meavs of the bridle O, the sides of which end in two levers P, one at 
each side of the machine; the fulcraof these levers are at Q, and the 
bridle is raised or lowered by means of the cross head, spar, or 
strap R, acted upon by the adjusting tcrew 8, turpivg in a boss T, 
cast or fixed upon the framework of the machine. Ly this arrange- 
ment the plates to be sheared are kept in the proper position, and 
are under the full control of the workman. 





WATT?’ IMPROVEMENTS IN THE CONSTRUCTION 
OF BURNERS FOR LAMPS. 


Tue object of this invention, patented by Mr. Isaac Watts, of 
Manchester, is to dispense with the draught chimney usually re- 
quired for lamps in which camphine, paraffin, and other volatile 
oils are consumed. ; 

In this invention the tube for the wick and the apparatus for 
raising the wick are made as usual, but the wick tube is surrounded 
by a perforated casing; it is circular below and connected to the 
wick tube. The upper part is tapered and terminates in a flat slot 








This casing supplies the>re- 


ith hanging lips and.open sides. *~. 
cilien abr ante a oy volatile oil, and 


quisite air to the wick for the combustion of the 
gives also the desired protection to the flame. . 

Fig. 1 is a front view of the improved burner ; Fig. 2 is an edge 
view, and Fig. 3 is a transverse section. : 

In these views a is the tube for the wick, and 6 is a cross shaft 
with two small catch wheels and a milled button, forming the appa- 
ratus for raising the wick in the usual manner; cis & perforated 
casing surrounding the wick tube. The perforations are to admit 
air for effecting the perfect combustion of the camphine, paraffin, 
or other volatile oil to be consumed. These perforations may be 
made as shown, or in any other convenient manner. The lower 
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end of the;casing Cjis circular, and it is soldered or otherwise secured 
to the lower casing d, which is also perforated to admit air to the 
flame, and the lower casing d is connected to the wick tube by the 
disc e. ‘The upper part of the casing c is gradually tapered, and 
terminates in a flat slot with overhanging lips f and open sides g. 
The top of the wick tube is rather below the top of the casing c, and 
consequently the lips f protect the flame from the surrounding air, 
while the peculiar shape of the open sides g, with the perforations 
in the upper and lower casings c and d, supply sufficient air to the 
flame to create the draught and to support combustion, thus render- 
ing the draught chimney unnecessary. To the lower end of the 
lower casing dis soldered or secured the ring h, by which the burner 
is connected to the lamp. 








Sour Kensineton Museum.—During the week ending August 
12th, 1865, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 11,271. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m, till 6 p.m., 1,667. ‘Total, 12,938. 
From the opening of the museum, 5,467,773. 


Serine Supe Vatves.—Our contemporary, the Scientific American 
has discovered that the expansion of valve rods and framing 
actually does affect the lead of a slide valve! Our engineers are so 
familar with the fact that the first lives of the following article will 
provoke a smile. The indicator described, however, is likely to 
serve a good purpose, and we, therefore, willingly give the para- 
graph a place in our columns:—‘‘A point discovered in some ex- 
periments Jately made in this city is the absorption of the lead of the 
slide valve by expansion of the valve and cylinder, and springing 
of the rods when at work, Vulves are set when the engine is cold, 
and the change which takes place subsequently is sufficiently large 
to affect the character of the work very much. The valve on the 
engine in question was set with one-eighth of an inch lead, but it 
was found that when actually at work it opened an eighth of an 
inch too late, although the parts were as strong as usually made for 
engines of the class under trial. No reliance could be placed on the 
indicator to test the actual time of opening and closing of the valve, 
and an engineer, Mr. W. T. Selden, contrived a novel indicator, 
which caused the valve to register the lead accurately, so as to 
determine the loss between the two conditions of the engine—that 
is, when hot and cold. This indicator was constructed as follows :— 
A wooden cylinder covered with paper was secured to the cylinder 
head close to the valve stem, in such a position that it revolved 
with the main engine shaft. This cylinder was equal in circum- 
ference to one stroke of the engine, so that a line traced upon it 
would represent in length the travel of the piston ; a pencil-holder 
was fixed near the cylinder in such a manuver that it could be thrown 
in or out of contact with the paper—the same, in fact, as an ordinary 
indicator. The pencil-holder had, further, a wedge-shaped spur 
on one side, and the valve stem had two such spurs, which were 
fixed at the lead points of the main valve. The pencil holder was 
nearly in line with the spurs on the stem, so that the one on it aud 
those on the valve stem, came in contact slightly when moved past 
each other, It is easy to see, therefore, that when the main cylinder 
is rotated by a line from the engine shaft the pencil will draw a 
straight line, except at the lead points, where the valve-stem spur 
and that on the pencil-holder come in contact, when a sharp, 
triangular break will appear in the line. The original lead line is 
traced when the engine is cold, and, to be a veritication of it, the 
line should appear the same when actually running, but, as before 
stated, the difference was very marked. ‘I'his is a simple and beauti- 
ful instrument for the purpose, and, as it is cheaply constructed, it 
should be on every engine, since the time of the opening and closing 
of the valve are as easily seen as one’s face ina mirror. Thecommon 
indicator exhibits only the apparent time, while this apparatus shows 
the real time. Since the value of expansion, according to the law of 
the celebrated and immortal Mariott, of whom so much has beeu 
said lately, depends wholly upon the extent of it, it will be seen 
that the leadis an important element in computing the actual volume 
of the steam, versus the apparent volume. It is also important as 
regards the mechanical action of the steam engine, for shafts have 
been screwed up too tight in their bearings, pillow blocks shifted, 
and connections keyed up, with a view tostop thumping, which was 
— entirely by the valve opening too little, or at improper 
periods. 
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CARRINGTON AND TURNER’S IMPROVED CHURN OR AGITATOR. 




















Accorpine to this invention the patentees (Messrs. Carrington 
and Turner, Manchester) suspend a vessel of any suitable shape or 
dimensions on pivots or studs in a framework, there being a rod for 
working a dash or agitator in the said vessel, similar to an ordinary 
churn. Motion is given to the rod by a crank turned by a handle 
or any other means; and to the surface of the crank or to the crank 
pin is fixed a bevel wheel gearing into another bevel wheel fixed to 
a socket on the top of the rod which works the dash or agitator. 
When the crank is turned it gives reciprocating and oscillating 
motion to the dash or agitator, the bevel wheels giving to it at the 
sume time revolving motion, and the vessel itself, in consequence 
of its being suspended on pivots, has an oscillating motion, which 
motions, all acting together, serve as a powerful agitator for churn- 
ing milk, mixing colours, or agitating size, starch, or other liquids 
or compounds. Or, instead of causing the vessel to have an oscil- 
lating motion, it may be stationary and compound motions given to 
the dash or agitator only, there being a ball joint in the cover of the 
vessel for enabling the rod of the dash to oscillate to and fro at the 
same time that it reciprocates and revolves. Or, instead of causing 
the vessel to have an oscillating motion, it may be stationary, and 
a reciprocating motion given to the rod connected to the dash or 
agitator in a straight or parallel direction, and at the same time » 
rotary motion by means of bevel wheels, the parallel motion of the 
rod being caused by connecting to the crank a spur wheel geariny 
into a stationary internal toothed wheel, the flange of which has 
suitable hollows or brakes for allowing the passage of one of the 
bevel wheels as the rod changes its motion. 

In the accompanying engraving Fig. 1 is a side elevation with 
part in section, and Fig. 2 an end elevation of that arrangement of 
the improved churn or agitator in which reciprocating oscillating, 
and revolving motion is given to the dash and oscillating motion to 
the vessel containing the liquid or compound to be agitated; Fig. 4 
represents one of the modes of giving reciprocating and revolving 
motion to the dash in a straight or parallel direction. 

The vessel containing the milk or other liquid or compound to 
be agitated is shown ata; it has on its exterior two studs or pivots 
6, which work in bearings in the frame c; and at the top of the 
frame there are bearings or pedestals d carrying the shaft e, which 
has at one end a handle 7 and at the other end a crank g, to which 
is fixed a crank pin. Tbe dash or agitator is shown ati; it is 
fixed to the rod k, which passes through a gland / in the cover m, 
and is fixed at the top to the socket n, which is fitted to a pin or 
bearing on the head or link 0, so that it can revolve. The said 
head is jointed to the crank pin /, to which, or at the surface of the 
crank, is fixed the bevel wheel g, gearing into the bevel wheel r, 
fixed to the socket nm. When the crank is turned by the handle it 
gives reciprocating and oscillating motion to the socket, rod, and 
dash, and at the same time gives them revolving motion by means 
of the bevel wheels; and as the vessel is supported on pivots it 
oscillates to and fro with the rod. thereby obtaining a number of 
movements capable of causing great agitation. 

In Fig. 3, representing a modification of the foregoing arrange- 
ment, the rod s and dash ¢ have reciprocating, oscillating, and 
revolving movements imparted to them by a crank u and bevel 
wheels v, w, similar to those shown in Fig. 1, but the vessel x, con- 
taining the liquid orcompound to be agitated, is stationary. Theframe 
y. for carrying the shaft z, to which the crank is fixed, is connected 
to the top of the vessel, and in the cover a! of the vessel there is a 
ball-and-socket joint or gland ', for enabling the rod and dash to 
oscillate and revolve with ease, there being a hole in the ball 
through which the rod reciprocates up and down as it revolves. 
When desired a stationary vessel is employed, and the dash 
receives a reciprocating movement to and fro in a straight or 
parallel direction and at the same time a revolving moiion. One 
arrangement for this purpose is shown in Fig. 4. The rod to 
which the dash is fixed is connected by means of a socket to the pin 
¢! fixed to the spur wheel d! working ov the crank pin e!, and to 
the surface of the wheel is fixed the bevel wheel /!, concentric with 
the piu c!, and gearing into the bevel wheel h', fixed on the socket. 
I'he spur wheel d! gears into the stationary internal wheel k', the 
flange of which has hollows /! for allowing the passage of the bevel 
wheels at the changes of the to-and-fro motion of the rod, so that, 
when the spur wheel is turned by a handle and shaft, the rod and 
dash shall have a straight or parallel reciprocating motion, and 
also a revolving motion, by means of the bevel wheels. 











BRIDGEWATER’S IMPROVED MODE OF MANU- 
FACIURING RAILWAY CROSSINGS. 


Tue object of this invention, by Mr. H. Bridgewater, C.E., 
Watford, is to improve the manufacture of spliced crossings by 
jucreasing their structural strength. The spliced crossings are 
formed as heretofore, out of ordinary double-headed rails, or of 
rolled steel rails, cuttiug away the flanges or portions of them on the 
abutting sides of the rails that are to be joined together, as 
commonly practised, so as to give the rails, when joined, a tapering 
form. At the end of the splice rail the beads are cut away for 
# short distance, leaving only the web of the rail, which laps upon 
the web of the V or point rail like a fish-plate, and the flanzes of the 
or point rail are cut away, so as to form shoulders for the 
shoulders of the splice rail to abut against. The rails thus fitted 
are secured together by means of rivets or bolts passed through the 
Webs of both rails. To give the crossing the proper form the 
Point rail is tapered off on both faces in the usual way. 

In the accompanying engraving the invention is shown as applied 
to double-headed rails which produce reversible crossings, but it 
Will be obvious that this novel system of splicing is equally applica- 

to crossings that are not reversible, 





Fig. 1 isa plan of the improved crossing complete. W, W, are 
the wing rails complete; V, V, are the rails forming the crossing 
point, or V; and A, B, are the chairs for sustaining the several parts 
of the crossing. Fig. 2 is a section through the chair B at the line 
b, b, Fig. 1, showing the V and wing rails in position; Fig. 3 isa 
section of the V and wing rails at the line }', b', Fig. 1, of chair B; 
and Fig. 4 is a section through the chair C, and V and wing rails at 
the line c, c, Fig. 1. It will be seen that the end of the splice rail is 
made to fit into the hollow between the flanges or heads of the point 
rail, and that the two are firmly secured together at this part by a 
rivet or bolt, in addition to the bolts or rivets at the other parts of 
the splice. An important additional security is thus obtained 
against the joint yielding to lateral strain. At the same time, 
by reason of the abutting shoulders formed on the two rails, and the 
flanges of the point rail overlapping the top and bottom edges of the 
end ofthe splice rail, the vertical strain to which the point is sub- 
jected will be effectually resisted. 














Some of the advantages of crossings made on this plan claimed ty 
the patentee are, that me | cap be readily and economically made, 
either by machinery with shaping and planing machines, or by hand 
at a blacksmith’s forge. If made of rolled steel rails they are as 
durable as cast steel crossings, and can be supplied at considerably 
less cost; they are, moreover, more durable, and can be supplied at 
a less cost than any of the patented cast iron crossings, and they are 
safer, and make a better and more uniform road. By extending the 
splice rail as previously described beyond the butt joint, somewhat 
similar to a fish plate, and by rivetting or bolting the parts together, 
aud by using chairs with a seat of corresponding taper form, the 
workivg of the parts, and the consequent wear so common aud 80 
objectionable in the ordinary spliced crossings, is avoided. They 
can be made reversible out of any double-headed rails of the same 
section as the permanent way, aud laid in a similar manner with 
chairs and sleepers, making better jointsand more uniformity in the 
road than is obtained by using avy of the patented cast iron or cast 
steel crossings. 





A MONSTER RAILWAY SUIT. 


Tus being a period of the year when railway directors and share- 
holders meet to review the proceedings of the past and to express 
hopes for the future, and in doing which the enormous sums which 
are constantly being expended in litigation aro frequently and 
properly the subject of serious discussion, it ay not be without 
profit to those interested if the following facts, for which we are 
indebted to the Railway News, be considered:—In the early years 
of the Great Western Railway Company, the directors advertised 
for tenders for the construction of portions of their intended railway. 
A Mr. Macintosh, among others, tendered for portions of the works, 
and after due consideration on the part of Mr. Brunel, the chief 
engineer, and the directors, his tenders were accepted, and he 
signed seven contracts for the construction of portions of the 





| would agree, and even one man, alth 


permanent way between London and Slough and also for some of 
the works between Bath and Bristol. The contracts, which were 
very much extended by the use of a mass of legal phraseology, pro- 
vided for the construction of the works contracted for at the 
aggregate sum of £142,844. The contracts also provided for the 
payment of sums of money by the company every fortnight on the 
certificate of the chief engineer, but the company were empowered 
to retain a specified amount by way of a reserve fund, upon a moiety 
of which they agreed to pay interest until the whole of the works 
were completed. Payments to a large amount on the whole were 
made to the contractor from the commencement and during the 
progress of the works, but at length disputes arose betweon, Mr. 
Macintosh and the company as to the amount due for extra works 
caused by alterations in the plans and so forth, and as the company 
refused to submit these disputes to arbitration, in the manuer in 
which the contracts provided, Mr. Macintosh had no other 
alternative than to seek the aid and assistance of the Court of 
Chancery. It was in the year 1847 when Mr. Macintosh’s Bill of 
Complaint, extending to many hundreds of folios, and which must 
have occupied the junior counsel who prepared it the greater part 
of a year in putting all the facts into an intelligible shapo, was 
placed upon the files of the Court. The bill charged that the sum 
of £248,304 was due to Mr, Macintosh, and it prayed for a decree 
for the payment of that sum with interest thereon, or, in the alter- 
vative, for accounts of all the works and payments performed 
and made to him. The usual and tedious proceedings, known to all 
practitioners in the law, called pleadings, —— between seven 
and eight years of the time of those who were fortunate enough in 
having the solicitors of Mr. Macintosh and the Great Western Rail- 
way Company for their clients. At length, in the year 1855, the 
cause came on to be heard before Sir John Stuart, Vice-Chancellor, 
and after considerable discussion in court, an order was made, b: 
which the bill was referred to the chambers of the judge, for his 
chief clerk to inquire, and certify whether anything, and what, 
remained due to Mr. Macintosh in respect of the works executed 
and materials supplied by him, under the severa' contracts entered 
into by him with the company, having regard to the terms of those 
contracts and to the circumstances under which Mr. Macintosh 
carried on the works. The case, in accordance with the order, 
went, in 1855, before the chief clerk, and it occupied his time from 
that year to the year 1860—to the extent, upon the average of two 
days a week. In 1860 the chief clerk certified that a gross sum was 
due to Mr. Macintosh, but he did not specify in his certificate the 
particular items in respect of which the specific sums had been 
allowed. When the cause came on again before the Vice-Chancellor 
exceptions were taken by the company to the certificate, on the 
ground that it ought to set forth the allowance to Mr. Macintosh in 
detail, but these exceptions were overruled, The company there- 
upon appealed to the _ justices, and their lordships allowed the 
appeal, and ordered the chief clerk of the Vice-Chancellor to specify 
every item, and to give his reasons for making the allowances. The 
cause accordingly went back to chambers, and occupied the time of the 
chief clerk till the end of 1863, when he again made his certificate, 
and by it he showed that the same gross amount was due, and he 
specified the items. The company and Mr. Macintosh’s repre- 
sentatives (for the original plaintiff Yas been dead some years) took 
exception to the chief clerk’s certificate—the company on the ground 
that too much was allowed, the representatives on the ground that 
he had not allowed them enough. The company excepted to 900 
items, and the discussion of these allowances on the hearing of the 
cause on the certificate, and on further consideration, occupied the 
attention of the Vice-Chancellor during twenty-three days. The 
works under the original contracts were, as we have mentioned 
above, to have been executed for the sum of £149,844, and we have 
also mentioned that Mr. Macintosh claimed to be paid £248,304 for 
contract works and extras, and for works not certified by the 
engineer. The amount actually paid by the company for these 
works was certified at £160,869. The amount which the chief 
clerk had in addition to that sum certified as being due to Mr. 
Macintosh was £77,242 6s. 7d., and the amount which he had dis- 
allowed tbat gentleman was £170,128 15s.4d. The chief clerk had 
also allowed to Mr. Macintosh the sum of £70,000 for interest. The 
company claimed to be allowed £340,704 4s. 10d. as penalties for the 
non-execution or completion of the contracts, but this claim the 
chief clerk rejected. During the discussion before the Vice-Chan- 
cellor, it was stated that Mr. Macintosh’s representatives would not 
press their objections to the certificate. The Vice-Chancellor, in 
his judgment, after referring to the company’s exceptions to 900 
items in the certificate, said that the chief clerk had stated the result 
of an elaborate investigation, with the details and particulars of 
demand. Of these 900 items the company raised a dispute, as to 
one of them the sum of 3d., and another on the sum of 9d. There 
were fifty-three items disputed, each of which was under £1, and there 
were 145 items of which was under £5. Such proceedings as this 
would not be allowed in a court of law or before an arbitration, on 
account of the intolerable amount of expense and delay which it 
would produce. The items which had been disputed by the com- 
pany, for the most part, involved questions of compensation and of 
estimate on the quantum meruit,on which probably no two men 
ha competent judge, might 





| at different times arrive at different results, according to the force 


with which particular circumstances might strike his mind, and yet 
it might not be easy to say that either of the different conclusions 
was wrong. But after having heard the company’s counsel for 
twenty-three days in support of the exceptions to this prodigious 


| number of items, the result which he had arrived at was that they 
| bad made out no case for a new investigation—they had failed to 


show any manifest error or miscarrjage in the certificate of the chiof 
clerk, and, therefore, it must be confirmed so far as the company 
was concerned. He could see no ground for exposing the parties 


| to the oppressive expense aud delay of another investigation, even 





if this litigation had not already lasted for nearly twenty years. On 
the question of penalties claimed by the company, the Vice-Chan- 
cellor said it had not been very strongly pressed at the bar. The 
contract as to penalties were that they should be deducted from the 
amounts certified by the engineer. Lut that course never was 
attempted, except in two instances, though it was the proper course 
to follow. It was not, however, done, and the claim could not be 
sustained now, long after the completion of the works, and after the 
company had been in the full aud profitable enjoyment of the 
labours of the contractor. He thouakt the course taken by Mr. 
Macintosh’s representatives in not pressing their exceptions to the 
disallowance of the chief clerk of the sum of £170,128 15s. 4d., was 
a wise and discreet one. ‘They had authorised their counsel to state 
that being worn out by the delay and expenses of this litigation, 
which seemed endless, and finding tbat the court saw no ground for 
diminishing tbe amount certified by the chief clerk as due to them, 
they preferred taking that sum rather than to continue the contest, 
but they did that without prejadice to their right if the company 
should appeal ayainst his order. Oa the question of interest he 
thought Mr. Macintosh was entitled to it, on the ground that when 
a dispute arose as to a sum of money payable at a certain time, and 
the proper amount ought, according tw the contract, to have been 
ascertained at the time which was certain, the result of a litigation 
being to settle the amount, and fiuding that it was due at a time, 
certain interest became payable. As to the rate his impression was 
that five per cent ought to have been allowed, and if the chief clerk 
had not certified for four per cent., he should have allowed the 
higher rate, but he would not disturb the certificate in that respect. 
As to the cost of the litigation he might observe that the company 
had positively refused te go before an arbitrator, and that was a 
very materi int for consideration. He did not believe that this 
litigation had been occasioned by the failure of Mr, Macintosh tu 
deliver proper accounts, and he might romark that a careful con- 
sideration of the terms and nature of the contracts as to the 
eugineer’s certificates and of the duties imposed on the company by 
the stipulations in the contracts, led to a very unfavourable view of 
their conduct as to the cause of this litigation. A violation by the 
company of the duties which the contracts — on them as to 
the certificates could not fail to impose heavy loss and intolerable 
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difficilty on Mr. Macintosh during the progress of the works—it 
tended to make perfect redress almost impossible. It now appeared 
clearly enough that great injustice had been done to Mr. Macintosh 
in the matter of the certificates, and that’on the question of costs on a 
litigation thus occasioned should be almost decisive. There had 
been no such failure on Mr. Macintosh’s part, which, looking at the 
vastly complicated circumstances of this unparalleled case, would 
warrant any distinction as to the costs, and, therefore, upon the 
whole case the result was that the company must pay the sum 
certified to be due with interest at four per cent. to the day of pay- 
ment, and the company must also pay the costs of the same. 

The case is one which may fairly be called the “ Jarndyce” of 
railway litigation. It is stated that when the original plaintiff was 
on his death-bed he summoned his sons to his side and almost with 
his dying breath enjoined upon them the task of prosecuting the suit 
against the company to their last shilling. The representatives 
have faithfully fulfilled the injunction laid upon them, though it 
will be seen from the above remarks they are willing to waive some 
portion of their claims with a view of obtaining a settlement of this 
terrible litigation. So far as the decision affects the Great Western 
Railway, it has long been understood that the company have a 
reserve or suspense fund to meet the claim which may ultimately 
be made upon them. ‘The litigation in this case may be continued 
for some years, seeing that the company can a to the 
Lords Justices, and afterwards to the House of Lords. What the 
amount of costs will be, which, as the matter at present stands, has 
to be borne by the company, the shareholders may have some 
difficulty in discovering, but it must amount to thousands. What 
this cause has already cost the country might also be a nice calcu- 
lation but of less difficulty, knowing as we do the salaries which 
are paid to the officials of the court and the time which has been 
consumed. 





THE UNITED STATES AND THE EMERY TRADE. 


Tue supply of emery for the entire world has heretofore been 
obtained from a single and very limited district, the mines of Naxos 
being, in fact, the only ones yielding the mineral in sufficient 
quantities to secure even a moderate reputation in the general 
market. In consequence of this the emery trade has always been in 
the bauds of a very few, who have enjoyed what may practically be 
regarded as a monopoly in tho article. Within the last few years 
the discovery of a deposit of emery in North Wales has been made 
by Professor Crace Calvert, of Manchester, but as the works have 
not yet been carried out on a large scale the market has been 
unéffected. Some twelve months since, upon the suggestion of 
Professor Lawrence Smith, explorations were undertaken in 
Massachusetts, the result of which was the discovery of an emery 
mineat Chester, in that state, and an admirable and highly interesting 
description, both of the district and of the mine itself, has since been 
written by Professor Shepard, whe occupies the chair of natural 
philosophy in Amherst College, in which he carefully points out the 





importance of the discovery, more especially as it has been made so 
near the great mach ne shops and armouries of the state, in which | 
the consumption of «mery is very considerable. The mine, Pro- 
fessor She; ard tells "-, is situated nearly in the centre of the Green 
Mountain Chain, as it traverses the western border of the state at a 
point not far from half-way between the Connecticut and Hudson 
rivers. It is included in the metamorphic series of rocks, here con- 
sisting of vast breadths of gneiss and mica-slate, with considerable | 
interpolations of talcose slate and serpentine. ‘I'he general direc- | 
tion of the siratification is north 20 deg. east, and south 20 deg. 
west, the relation to the horizon varying from vertical to a dip of | 
from 75 deg. to 80 deg., sometimes east, sometimes west. ‘Ihe 
immediate vicinity of the mine presents a succession of lengthened | 
rocky swells with rather precipitous sides, having summits between 
750(t. and 1,000ft. above the level of the principal streams by which 
the hills are traversed. The longer axis of the elevations generally 
coincides with the direction of the strata. The emery vein traverses | 
inan unbroken line tne crests of two of these adjoining mountains, and 
scarcely deviates as a whole from the magnetic meridian, Each | 
mouatain is «stimated to have a length of two miles, thus giving 
four miles extent to the metalliferous stratum—for such it may truly 
be called, consisting, as it does, so largely of the metals iron and 
aluminium. The Westfield river, here a small stream of about four 
rods in width, flows directly across the northern end of the vein, 
while a branch of the same river, having half its size, separates the 
two mountains, and very nearly divides the vein into two equal 
portions. The height of each mountain is estimated at 750ft. ‘lhe 
emery vein, whose average width may be taken at four feet, is 
situated near the junction of the great gneiss formation, constituting | 
the western flank of the mountains, with the mica-slate forming | 
their eastern slope. To speak more exactly, however, it lies just 
wituin the gneiss, having throughout a layer of this rock of from 
four feet to ten feet in thickuess for its eastern wall. Nor does the 
mica-slate advance quite up to this outside layer of the gneiss ; but 
in place thereof an extensive intrusion of talcose slate occurs, 
having an average thickuess of twenty feet on the south mountain, 
and widening out on the north mountain to a breadth of nearly 
200ft. as it reaches the terminus of the vein, in the bed of the West- ; 
field river. The gneiss, more especially in the vicinity of the vein, 
is a very peculiar rock. It abounds in thick seams of a coarse- | 
grained, very black, aud shining hornblende, and where this is not | 
found it is much veined and penetrated by epidote, The stratifica- | 
tion is much contorted also, and when the surface of the formation 
happens to be weathered or water-worn its bassetliug edges 
strikingly resemble in colour gome of the serpentine marbles. It is 
also noticeable that in it quariz is everywhere singularly deficient, 
‘Traces of a white calcareous spar (calcite) are now and then visible 
upon the joints of the gneiss, with occasional specks of yellow 
copper, together with malachite stains, but no corundum, emery, or 
magnetite particles have thus far been detected as constituents of 
the gneiss itself, It is quite otherwise, however, with the talcy 
rock exterior to the wall of gneiss, for that formation contains here 
aud there disseminated grains of either emery, corundum, or mag- 
netite. Corundum and emery (the former consisting of pure 
alumina, and the latter of the same earth in combination with the 
protoxide of iron) have been found hitherto almost exclusively in 
carbonate of lime (marble or saccharoidal limestone), from the 
substance of which, as a medium or vehicle free from silica, they 
were precipitated in crystals, nodular masses, or veiis. Here, 
however, carbonate of lime is wanting (if we except a partial 
development of impure dolomite in one place at the top of the south | 
mountain); but a parent rock or menstruum for the formation of 
corundum and emery is supplied in a talcose slate series, equally | 
deficient in free silica—this being a compound which, if co-existent | 
with alumipa and protoxide of irou, would seem to be incompatible | 
with the formation of either corundam or emery, inasmuch as under 
the play of the ordinary chemical affinities several very different 
species would be more likely to result. In two places the surface of 
the emery vein (near the summit of each mountain), for a distance 
of several rods in each case, has been deeply grooved and smoothed 
by glacial action. The principal gangue or matrix may be said to 
be chloritoidal, but where crystallised it is harder and heavier than 
chlorite, and contains less magnesia and more alumina and protoxide 
of iron thap belong to chlorite. Itis much nearer tocorundophilite, 
a mineral which has been so called by Professor Shepard from its 
being an almost coustant attendant of corundum, 

The minerals in the vein consist of emery, wagnetite, corundum, 
diaspore, margarite, corundophilite, tourmaline, &c.; and the simi- 
larity between the ordinary emery of Naxos and that found at Chester 
is worthy of remark, Dr. Jackson's analysis showing that while the 
Naxos emery contains 62:3 alumina, and 37-7 protoxide of iron, two 
samples of the Obester emery gave—the first 60°4 alumina, and 89°5 
of protoxide of iron; and the second, 59°05 alumina, and 40-95 
of protoxide of iron, Prof. Shepard remarks that the vein, though 
fully traced and secured by its present proprietors for the distance 
of four miles, has not been opened upon, —— at a comparatively 
few points; but the workings have been sufficiently extensive to 








demonstrate the perfectly inexhaustible supply of the emery, not to 
say, also, of the magnetite and soapstone. The vein, moreover, 
presents facilities for exploration that must be obvious to everyone. 
Many hundred tons of both have been mined, at a cost not exceed- 
ing two dollars per ton ; and it isconfidently believed that when the 
most advantageous localities for working have been decided upon, 
a reduction of this charge may be effected. The mine is capable of 
being worked for generations without incurring the smallest expense 
in freeing it from water, while the smaller Westfield river bisects 
the vein midway of its length, where the north and south mountains 
come together. Already valuable use is made of this water-power 
in extensive mills here erected for crushing the emery and slitting 
the soapstone; and a further use may be made of the same stream 
for the erection of ironworks to any extent desired. ‘The deposit is 
admirably situated for securing facilities for transport, while with 
regard to the demand it is sufficient to state that the present annual 
consumption in the United States is over 1,0U0 tons, aud that the 
consumption is rapidly on the increase. Mr. E. 8. Allin, M.A. 
(which appears in this case to mean Master Armourer), describes the 
Chester emery as superexcellent; Messrs. Hassam Brothers state 
that, by actual experiment, the Chester emery will do one-third 
more work than the best London; and Mr. J. T. Ames reports 
that it is the very best quality they have had an opportunity tu 
use. Some comparative trials at the United States Armoury at 
Springfield, extending to the polishing of a large number of bayo- 
nets, and which appear to have been made in the fairest and most 
impartial manner, prove that the emery is fully equal to the English 
emery. But apart from its cutting properties, one quality is claimed 
for the Chester emery which at once distinguishes it from the 
Oriental variety—the American emery is not liable to oxidation, 
rewaining bright aud clean after being moistened and exposed to 
the air. The damage by oxidation is not only a partial loss of 
hardness, but the coating of the particles by rust interferes materi- 
ally with their adhesion to the wheel, consequently a wheel charged 
with the American emery best retains its charge, and accomplishes 
the most abrasion. ‘That there is a well-ascertained difference be- 
tween the substances from the two localities is apparent from the 
invariably rusted appearance of the crude stone coming from the 
East, whereas the produce of the Chester mine, and even the loose 
stones lying about the vicinity, betray not the slightest tendency to 
oxidation.— Mining Journal. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





INVENTORS AND THE PATENT LAWS. 
Sin,—T he subject of patents has of late excited much and deserved 


| attention, for the laws in respect to them are most absurd and 


obnoxious. In the first place, patent law protection is too expen- 
sive, and in the next it is of little value when any matter comes to 
be litigated—and, unfortunately for inventors, few patents are of 
avy value until they have sustained a heavy Chancery suit. 

he public is indifferent to patents. ‘Che public has no prefer- 
ence for patented inventions over any other; therefore, as a matter 
of public discussion, the protection of inventors by patent law is a 
matter of the smallest possible interest. The public interest in 
patents is remote; so remote, indeed, that the great body politic 
cannot be made to feel any interest in, or to foresee the consequences 
of, changes in patent laws, whether for their improvement or their 
total abrogation. ‘To tell the public that the next age will expe- 
rience the evil consequences attendaut on doing away with patent 
law is like appealing to the restless ocean to cease from its boisterous 
labour. 

Patent laws immediately concern only inventors and manufac- 
turers. 

Manufacturers are proverbially not inventors. An inventive 
manufacturer would be considered a mere schemer, with whom it 


| would be dangerous to deal without exercising considerable caution. 


That exceptions occur is very true, but we speak of the rule that 
mostly obtains, and not of the exceptions. 

Inventors are in, strictness, men who tread in other paths than the 
accustomed track of the trade. ‘heinventor overturns some anti- 
quated manufacture; he revolutionises the most approved systems 
in some particular branch of industry ; he creates a new manufac- 
ture, aud renders obsolete the machinery of most approved character. 
The inventor proper seeks out an enterprising capitalist, or an 
equally enlightened manufacturer, to render practical the theories 
of his active brain, and behold a large trade finds itself suddenly 
distanced, without remedy, because, forsooth, of the protection (such 
as it is) afforded by patent laws. It is a very hard case indeed 
that a large ancient body of intelligent, wealthy manufacturers, 
quite satisfied with the old regimé, and with their own profits 
realised thereby, should be, as it were, compelled to succumb to a 
modern innovator, who is successfully competing against their 
sant opposition! They find first that they are placed in a very 
humiliating position; next, that they are called upon to pay a royalty 
if they ever so simply and slightly imitate the new process; and 
thirdly, that the only chance left is to combine, and try the crush- 


| ing effect of a Chancery suit, which, if lost by them, falls lightly on 


the many, but, if otherwise, must effectually destroy the aspiring 
inventor, and throw open his ingenuity to the use of the whole trade! 
What has thus been too often fully accomplished by legal 
combination it is now attempted to establish as the law of the land. 
It is proposed to abolish the patent laws. Manufacturers will not then 
be called on to pay royalties to the ingenious ; and if inventions fall 
off, so much the better for manufacturers, who could not fail of em- 
ployment if the mechanical genius of the couutry staguated even for 
a few centuries to come. 

Patent laws should be constructed not to serve the purposes of 
patentees alone, nor yet of manufacturers alone, but be framed with 
a view to the encouragement of national progress. 

Inventors are a large body—they count not in hundreds, but 
thousands. They are no longer mere schemers, charlatans, and 
dealers in wonderful secrets of art and nature. The best feature of 
the present patent law is that an inventor, believing himself to be 
possessed of a really valuable invention (a rare case indeed), can 
secure protection at a trifling cost of £5 or £6, and thus place bim- 
self in a secure position to deal with capitalists for a share in his 
prospective thousands or millions of property. Inventors, now-a- 
days, do not linger in doubt or pine unheeded, or have secrets of 
enormous value buried with them. Secrecy is one of the curses of 
expensive patent laws. In some breasts they have honestly existed, 
but in the multitude of cases secrets are mere trick and jugglery. 
Their honesty, again, is too olten only based on the simplicity aud 
ignorance of the supposed invention; but in the bands of the de- 
signing secrets are a Iruitful source of most scandalous cheatery, 

To suppose that invention would progress as it has hitherto pro- 
gressed, in the absence of all patent protection, is as absurd as to 
suppose that it would prove an encouragement of our literature to 
allow garbled reprints of the works of all our most approved 
authors. The proposal is so monstrous it is remarkable that it 
should have gained any advocates, even among men wholly 
politicians, professing no acquaintance with scientitic pursuits. 

The whole matter for legislation is merely one of technicalities 
and expense. There is no reason why a patent should not be as 
secure for £5 as for £50 or £500. All that is really required is the 
legal registration of a simple fact. Before the matter to be patented 
is declared secure it should pass the examination of a competent 
commission. Keeping in view the true spirit of invention, slight 
shades of improvement should be refused protection, for they 
trammel the truv and first inventor. The object of the Government 
should clearly be to give an inventor protection for some matter 
decidedly vew, rather than for some innovation on an existing 
patent, which can have no other effect than to encourage litigation. 
And noinvention that itcan be proved is knownabroad, or inany way 
published at home, should be patentable ; or, if patented, should, on 
such proof of previous publication, be rendered void. The allowing 








of the patenting of imparted inventions is a great mistake, because, 
poner or later, they would come to be known, if of any considerable 
value. 

We have few inventors, but many improvers. For one of the 
former we have hundreds of the latter; and in some cases of inge- 
nious improvement on old manufactures, the improver may often 
seem to deserve the more dignified designation of being an inventor. 
It is the wide class of improvers who have brought most discredit 
on existing patent law by supposed, but often spurious, improve- 
ments. Had such a commission as that proposed been in existence, 
oue, two, or three patents, at most, woala have covered all that has 
been produced in sewing machines, and in like manner of many 
other inventions, Henry Dincks, 

Blackheath, 10th August, 1865. 





MARINE ENGINES. 

Sir,—Many of your readers, along with myself, are doubtless 
much obliged to Mr. Burgh for his kindness in presenting them, in 
Tue Enoineer of Aug. 4th, those diagrams taken from the steam- 
ship Venetia, in her ordinary course of working; yet do I think 
many of them, together with myself, would be much more obliged 
if he had furnished them with diagrams taken on her trial trip, 
together with coals consumed during the same, the pitch of screw, 
and whether they were takea when working with or without can- 
vass. 

The diagrams presented to us by Mr. Burgh in the above 
number of T'nz Enaineer look strikingly like some I have taken 
when sailing before the wind, with a negative slip of the screw, 
in which case the vessel, with her large spread of canvass, would 
become the motive power instead of the engines. 

The momentum given by the canvass is a consideration too 
often overlooked by our marine engineers in giving in their 
results, 

Having had the pleasure lately of being present at one of our 
scientific discussions on the relative merits of our different kinds of 
engines, it was remarked by one of the gentlemen present that he 
had known of steam vesvels sailing over 10,000 miles of the 
Atlantic, and consuming only 1} 1b. of coals per horse-power per 
hour, carefully avoiding any meution of any aid that may have been 
afforded by means of the use of the canvass; nor did any other 
gentleman present think of questioning him as to how such a 
very favourable economical result was obtained without the use of 
canvass. The engines of the vessel] were on the two-cylinder 
principle, supplied with the common injection condenser of Watts. 

Kensington, Aug. 15th, 1865. ManinE ENGINEER. 





THE FRICTION BRAKE A TRUE TEST OF ENGINE POWER, 


Sim,—In forwarding you a fortnight since a sketch of the friction 
brake in very general use amongst agricultural engineers, I did so 
hoping that Mer Porter would be induced to give it a trial, and in 
doing so I was satisfied he would arrive at a very different result 
from that given in your paper of the 14th of July last. 1 made 
this suggestion becanse | thought he must have made some mistake 
in his calculations, and that the brake I described possesses the 
advantage of being less liable to errors of this kind. A careful 
comparison of the results of the two brakes will show that the 
one used by the judges of the Royal Agricultural Society requires 
about one per cent. more power, in consequence of the slipping 
of the driving strap and the friction of the bearings, neither of 
which drawbacks have any place in the one I described. This 
object was the only one | had in view. I purposely abstained 
from entering into any discussion on the subject of Mr. Porter's 
letter, for the simple reason that there was no question to discuss. 
Mr. Porter finds that he cannot reconcile the duty as registered by 
the indicator with that of the brake, and at once condemns it. He 
goes further, and urges the judges of the Royal Agricultural 
Society to give it up as useless and untrue. I do not credit any- 
thing of the kind, but I do believe that he has made a mistake pure 
et simple, and that whenever the indicator and friction brake are 
tried together they will always give the same result; the brake 
giving the useful effect, the indicator the useful effect plus the fric- 
tion of the engine. I have made very many similar experiments, 
and in all cases I have found the indicated horse power iu excess of 
the load on the brake. In confirmation of this statement I will 
call Mr. Porter’s attention to the report of an experiment which 
you were good enough to publish in your paper of the 2nd of 
April, 1858, in this the useful effect by the brake was given at 40- 
horse power, while the indicator diagram gave 46-horse power. I 
also took a friction diagram of the engine, which gave about 5}- 
horse power less, so that practically there was a perfect accord 
between the two tests. 

Mr. Porter says if 400 lb. or 500 Ib. were hung on the brake, the 
wood blocks would svon be on fire. Ile will probably open his 
eyes when [ tell him that in the experiment above alluded to, I 
had three times 500 Ib. or 1,517 1b. in suspension for ten hours 
without the slightest inconvenience. It is ouly a question of 
surface of brake wheel that is required to prevent such an accident. 
A nearer acquaintance with the check chain would disarm Mr. 
Porter’s suspicion ; it is never taut except through the carelessness 
of the attendant, and then its only use is to prevent the possibility 
of accident. JouN PINCHBECK, 

Reading Ironworks, August 15th, 1865. 





THE NEWCASTLE DYNANOMETER. 

Sirx,—In consequence of the varying pressure of the spring in 
different positions, as used in this machine, Mr. Amos is obliged to 
rectify its variable indications by the introduction of a cam, which 
by neutralising, as it were, the increasing force of the spriug, makes 
the indications those of a uniform pressure—as of a weight, in fact. 
Would not a weight be the better means for measuring in this case ? 
A spring is not always the same, and will vary with the temperature, 
in which case no correction is made by the cam. The weight gives 
a uniform resistance, and is simple, inasmuch as there is no difficulty 
created by it in the first place, to be afterwards overcome by the 
cam, 





The weight could be easily applied, as above. The cord re‘aining 
the pulley M passes behind, as ia Mr. A.’s arrangement, but instead 
of passing round the cam pulley it is led over a free pulley to the 
weight at P. The pulley M is kept from beiug swerved by the 
running rope by means of a simple parallel motion a, 6, c,d. ‘These 
indications might be recorded after the fashion described—a method, 
by the way, which I think was introduced by Professor Moseley 10 
his indicator, nearly twenty years ago. D. 





SMALL BOILERS. 

Sm,—I have much pleasure in responding to the different ques- 
tions asked by your correspondénts, Mr. ‘Thomas Hosking and 
* Engineman,” in Tus Enornger of last week. 

The first question, ‘‘ whether the expense for fuel, &c., would not 
more than counterbalance the saving of space,” &c., can best 
auswered by referring to the different boilérs which have been at 
work for some time in places where Cornish boilers had been used 
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previously, and in each case has the consumption been considerably 
less, even where no water casing was applied, as is now the rule 
with all stationary boilers; and as an example, I may mention a 
recent case, where a “ Field” boiler has been applied instead of a 
Cornish one, which used to use one ton of coal per week, whereas 
the Field boiler only uses, at most, 12 cwt. of coke per week, both 
doing the same amount of work. This fact can easily be explained 
when we consider the high degree of efficiency of the heating sur- 
face in the double tubes, partly on account of their being suspended 
over the hottest part of the fire, and partly owing to the perfect 
circulation of the water in the said tubes. 

This last circumstance also obviates entirely the second objection 
raised by Mr. Hosking —viz., “ that the necessary frequent cleans- 
ing that would be requisite for keeping up the evaporative efficiency 
of such small tubular boilers . . would be seriously against 
the general adoption of such boilers.” 

In answer to the next question I can only say that the Field 
boiler has been in existence but about three years; and I am, 
therefore, unable to speak positively as to its duration for twenty 
years; but I do not at present see any reason why it should not, 
perhaps with renewal of some of the tubes, 

I come now to your second correspondent’s question “ what I 
mean by 25-horse power actual (not indicated).” By “ 25-horse 
power actual” I mean an amount of actual nett work performed, 
which corresponds to lifting 825,000 lb. one foot high per minute, 
From the “ indicated ”’ horse-power must always be made an allow- 
ance for the friction of the engine, &c., which varies according to 
circumstances, but this allowance has already been made when the 
expression “‘ actual horse-power” is used. 

In answer to your correspondent’s request to give him a 
“common arithmetic” method of how I arrive at the results con- 
tained in my last letter, I have much pleasure in submitting tho 
following calculations to your correspondent :— 

“ TorRENT.” 
Diameter of pump = 4jin. = 17°72 square inches. 
Water pressure = 130 1b. per square inch. 
Double strokes = 120 in number. 
Stroke of pump = 18in. 
Pump, double-acting, consequently stroke = 3ft. 
b778 x 100 x 120 x 8 — 25}-horse power. 
83,00U 
27, Leadenhall-street, E.C., 
15th August, 1869. 
[ We cannot insert any more letters on this subject.—Ep. E,} 


Lewis OLnIcK. 





JEFFREY'S TURNTABLES. 

Sir,—In the last week’s impression of your valuable journal is an 
illustration of an improved turntable, to be worked by the engine 
driving wheels, resting on friction rollers or wheels, the same being 
fitted with the suitable gearing for turning the table. Allow me to 
inform Mr. Jeffreys, through your pages, that the idea is very old. 
If he will refer to the “ Practical Mechanics’ Journal” for 1853-54, 
volume vi., page 93, he will find an idea emanating from Mr. G. P. 
Renshaw, of Nottingham, nearly identical with his own, and with 
the same suggestion to use a second friction wheel in the case of 
coupled engines. I should like to ask both Mr. Renshaw and Mr. 
Jeffreys how they arrange for six-wheel coupled engines, or any 
coupled engines when the wheel centres vary from the centres of 
the friction wheels. J. J. T. 

Lincoln, August 16th, 1865. 


SUGAR MACHINERY, 

Sir,— Will you have the kindness to insert the following remarks 
in your next issue in reply to Mr. P. L. Simmonds, who has come 
forward to prove his book “a well known standard work,” and to 
prop up Mr. Burgh. 

He asserts that my remarks are “ quibbling, and severely critical,” 
apparently because he does not comprehend the few facts (acquired 
by experience) mentioned in my former letter. Acknowledging that 
he is an old planter, and that his work was published fifteen years 
ago, this at once accounts for his want of knowledge in regard 
to cane cultivation at the present day, as it has undergone a com- 
plete change in less than that period: since the publication of his 
work new insects have appeared, pews i | destructive to destroy 
whole islands of cane in half the period. Perhaps be would have 
been better pleased if I had said that his “book” was old- 
fashioned. 

It surprises me that Mr. Simmonds did not “quibble” with the 
word “‘ecurie,” as well as “instillation,” or even ‘“ malartic,” or 
“ batterie,” for if he will take the trouble to look back to the first 
paragraph of my letter he will find instillation, as well as the others, 
under marks of quotation ; and if he has no knowledge of the French 
language, perhaps he can think back on his school French, and 
recollect what meaning instillation would have when applied to 
sugar making, as it has as different a meaning from the word sugar- 
house as yard and house has from steading when applied to farming. 
If he then be unable to understand it, 1 will give him a complete 
definition to extend the “ useful information he will supply with his 
dictionary.” 

Mr. Burgh informs your readers in his first letter that the “ canes 
are planted about 8ft. apart, as a large portion of the produce remains 
on the soil,” and— under the definition he chooses to give — 
“hence the cause for the width of the space between the rows ;” 
while Mr. Simmonds relates that it is in Louisiana the canes are 
planted 8ft. apart “ for convenience of ploughing between”—very 
objectionable with reference to procuring the greatest possible yield 
from the ground, while at the same time quite at variance with Mr. 
Burgh—and tells us that in the West Indies canes are planted about 
half that distance apart, which would cause the ground on,many occa- 
sions to yield less than when planted 8ft. apart, from being too close 
for “ cleaning,” “ depailling,” or cultivating. 

An experienced planter will consider the nature, age, past treat- 
ment and quality of the ground when he determines the distance of 
the rows, which vary from 4}{t. to sometimes 1ft. more for alluvial 
soil; and when canes are planted on stony ground between stone 
walls, formed from the stones gathered off the ground, the thick- 
ness of the stone walls determines the distance ; and to leave the tops 
of the canes or any of the straw on the ground will in many cases 
reduce the yield by one-half, if not more. Mr. Simmonds will also 
find that it is the general practice to burn the squares after the canes ; 
and what straw the planter requires for fuel is carted, the refuse is 
then burnt. 

If Mr. Simmonds has had any modern experience in planting and 
Sugar making, and travelled much, he must have made the acquaint- 
ance of many a planter and administrator who did, and atill do, 
“smash” their canes with the horizontal roller mill, And if 1 
wished to quibble with Mr. Burgh’s letter I might have criticised 
his terms “ crushing” as well as smashing; also pounding “ with 
sticks and stones ;” for the two latter are put as the next improve- 
ment to the first, and both abandoned from being “slow and 
laborious ;” to say nothing of the “inventive mind” applying 
“‘ presses, screws, and levers,” and the “ power attained by human 
eflorts in turning a handle, or a winch-like motion with reference 
to expressing the juice from the sugar cane,” for they are all as 
fanciful as it would be to attempt to prove that the volutes of the 
capital of the Ionic column were suggested by the curls and ringlets 
on each side of a lady’s face. 

Mr. Simmonds cannot agree with me that “I have invariably 
found rats where there were sugar canes ;” and I cannot prescribe 
for his unbelief except in reminding bim that “he is an old 
planter,” and very probably thinking of fifteen or more years ago. 
Aud I know that he cannot now go to many estates where there 
are not men specially portioned off for rat-catching, and, in many 
places, even tasked to the number of rats that they are required to 
catch per day ; and so careful are the administrators against being 
cheated that the tails are severed, to prevent them from being counted 
more than once. Also, that when a square is ripe, and going to be 
cut, packets of arsenic with roasted maize are thrown into the 





adjoining squares of young canes, to destroy those yeep: Ben 
square that is being cut; and where he has found estates and islands 
free from rats, great care and labour has been expended in extin- 
guishing them. I may also add that, at the present day, rat-eaten 
canes, and other eaten parts, are not carted to the mull, but cut 
out by the cane-cutter in the field; consequently, the canes before 
the mill never require sorting even in places badly infested by ras. 
Perhaps it will be unintelligible to Mr. Simmonds if I inform him 
that the cane-cutter has also the portions eaten by the “ borer” to 
cut out, and sometimes some labour with those attacked with the 
“ Pue pouch blanc.” 

Now, as to “average yield per acre,” Mr. Simmonds declines 
entering into what will pay working expenses of the plauter ; con- 
sequently, my assumed premises, é.¢., that £1,000 per acre will not 
Pay, working expenses at the present day, remain correct. 

rom his “ valuable standard work, fifteen years old,” Mr. Burgh 
quotes the following “valuable and reliable information on sugar 
cane and its properties that bis excellent treatise imparts,” ie., that 
the quantity of sugar produced per acre varies from 500 lb. to 
3,000 Ib., averaging, perhaps, 800 lb. to 1,000 lb. per acre, Mr. 
Simmonds teil us himself he was giving the ordinary extremes of 
production fifteen years ago; by various improvements it has, in 
many quarters, been largely increased. Cane ground yields less in 
comparison to the labour expended on it, and in many cases, with 
all the improvements and extra labour does not yield the same as it 
did fifteen years ago. I personally know that squares of canes 
planted without manure, cleaned twice, and guanoed with 2 oz. 
of guano per hole, gave as much as 10,000 and 11,0001b. per acre 
fifteen years ago, while at the present day the same ground, with 
the same treatment, would only give 1,200 to 1,500 1b. When that 
ground is holed and manured three and four months before being 
planted, “fumied” with the ashes of cane, trash straw and burnt 
fragments, and burnt red earth, and guanoed with 40z. of guano per 
hole, cleaned four times, “ paished,” or grub-harrowed, “ borer- 
chassed,” “ depailled” twice, and cut in proper season, it rarely gives 
5,000 lb, for virgin canes; and for first repousses, after being again 
guanoed with 2 oz. per hole, cleaned and cultivated same as the 
virgin canes, it gives between 5,000 and 6,000; and the second re- 
pousses, 3,000 to 4,000 lb. per acre under similar treatment, never in 
any case yielding 11,000 1b. or 5 tons per acre. ZANZIBAR, 








SUGAR MACHINERY. 


Sugar Milis.—The sugar cane iu its natural state consists of three 
compounds—woody fibre, soluble matter, and water. ‘The propor- 
tion of the fluid to the solid substance may be taken as 90 is to 10v. 
This is, perhaps, an excess, the average being, that 100 |b. of canes 
produces 60 to 80 per cent. juice. In round numbers it may be 
stated the proportions are 72 per cent. water, 10 per cent. woody 
fibre, and 18 per cent. sugar. The variation is due to two causes 
—inequality of the richness of the cane, and the imperfection of 
crushing. Many devices have been promulgated to produce the best 
result, but to the — the three-rolled mill retains its position as 
the best means. Hydraulic power has been long ago introduced, 
but the scarcity of the element and the slowness of action are, 
perhaps, partially the cause for its not being more universally 
adopted. One proposition deemed worthy of a patent has been to 
cut the cane in short lengths, after which reduce it to sawdust with 
circular saws, and then subject the separated fibre to the action of 
steam, finally extracting the juice by hydrostatic pressure. Another 
arraugement has been devised, viz., to cut the canes into short lengths, 
and compress them by repeated blows. Sugar mills have been di- 
versely arranged; the number of the rolls, also, has been increased 
and decreased. In days of yore vertical mills were in action— 
the process is slow and imperfect, only a few canes can be 
ground at the same time; the canes sometimes overlap each 
other, and cause an undue pressure; the jaice or ching falls on the 
lower portion of the cane ere the same can be crushed, hence an 
inequality of action ensues. Horizontal mills are numerous in 
arrangement and design. The cane, be it remembered, is a 
fibrous vegetable, intersected with hard projections in the 
shape of knots. ‘These latter are the cause for the extra strength 
required in the side frames, &c. In order to produce the greatest 
compression, five rollers have been adopted; in other instances 
rollers of unequal diameters have been introduced, and, as before 
stated, hydraulic pressurealso, asa means toextract the juice. The sur- 
faces of the rolls, as can be readily uaderstood, are subject to incessant 
wear while in motion, due to the friction and chemical action of the 
ching. In order to reduce the power required, corrugated rolls have 
been proposed to split the cane as it passes through the first two 
rolls. In another instance the cane has been partially crushed 
before entering the main rolling mill. Each device, or, rather, 
scheme, kas its value, and doubtless its appreciators. Rolls formed 
of rings and plates have been devised, the separate portions being 
of wrought iron or steel, in the place of cast iron in a solid form. 
With all these ingenious ideas and devices, the common three- 
roller mill retains its position amongst the newer and more compli- 
cated arrangements, doubtless due to the fact that simplicity and 
economy are two important points maintained in the mind of the 
planter. The side frames of sugar mills are subjected to excessively 
unequal strains; cast iron is the metal mostly used, but wrought 
iron plates have been long introduced as an assistant of strength 
or preventive of fracture, The strains on the rolls are unequal, 
due to the following causes, which are given in the writer's 
“Treatise on Sugar Machinery ”:—“ The cane on being put into the 
** mill is nipped by the rolling action of the top and that of the side 
“ roll, thereby causing the cane to be compressed and propelled, 
‘*also guided by the cane guide to and between the top roll and 
“ that on the opposite side, thus squeezing the cane a second time. 
“ The top roll and its shaft have a constant thrust or strain onthem, in 
“a line with the centre and that of the two side rolls; each receive 
“ their strain at one angle only, viz., from the top roll centre to each 
** respective centre.” it can thus be understood that the cap bolts 
of the top roll bearings are severely strained, and that, theoretically, 
the outer portions of the frames have a tendency to fracture at right 
angles with the angle of the strains, Now, in order to counteract, 
or, rather, prevent any casualties, wrought iron plates have been 
used, thus forming the entire frame. The expense, however, in 
some cases prevents its adoption. Cast iron frames have long been 
made partially hollow, with loose portions, readily removed to admit 
of the removal of the side rolls, wrought iron bolts or stays being 
internally distributed in the line of the strains. This mode may be 
said to be almost universally used, owing to its cheapness and sim- 
plicity. The means adopted for the adjustment of the side rolls are 
generally a screw aud set stud, while in one instance a wedge 
has been introduced, motion being given’ by a screw inserted in the 
same. ‘The cane-guide or returner is ofteu constructed of wrought 
iron plates and angle or tee-iron, three strips of the latter being 
generally used, to preserve sufficient stiffuess. Cast iron cane- 
guides are, of course, more simple in construction, and, when of 
suflicient sectional area, equivalent in strength to that of wrought 
iron, Certainty of rigidity can only be attained, in either case, 
by excess of material. ‘lhe modes of adjustment of the cane- 
guide are various. Some makers prefer the adoption of flat 
plates of iron and screws, others set screws, while a third 
authority uses adjusting screw wedges to attain the desi- 
deratum, ‘I'he feed and discharge tables are usually secured to 
the side frames at given angles, according to the discretion or kuow- 
ledge of the maker. In sume cases the feed table is supported be- 
yond the mill by a standard; this, also, may be termed a matter of 
opinion, The proper distribution of the cane as it enters the mill 
has been often a subject of consideration. Mollers, or cane carriers, 
are often adopted, while, in other instances, guides are introduced at 
the lower portion of the feed-tables. ‘The latter is, certainly, correct 
in theory and practice as far as distribution is affected. With in- 
creased power, and careful arrangement of the canes on the carrier, 
the guides alluded to could undoubtedly be dispensed with. 

The illustration represents a sugar mill of ordinary construction 
and design. ‘The rollers are plain surfaced, secured on shafts by 


keys suitably arranged for ready disconnection, or the replacement 





of aroll. The caps of the brasses of the upper roll shafts are of 
wrought iron, the clips on each side gy J troduced to maintain 
strength. The cap-bolts are secured by keys at the sides 
of the bearings, and prolonged to assist in the connection of 
the frames to the bed plate. The loose portions on each side 
of the frames are sustained by bolts, which are inserted in 
the frames and portions alluded to, the bolts being secured 
by the keys at the upper ends and the square heads at the lower ex- 
tremities, thus strengthening the frames where requisite. The side 
rolls are adjusted by the set screws on each outer side of the frames, 
each bolt beating .against the respective brasses of the shafts. Ad- 
justment, therefore, can be readily and truly attained. The cane 
guide or returnerts of the ordinary kind, perforated at intervals. 
Adjastment is effected by double screw w: at each end of the 
guide, exactitude of position being thereby certaiu. The supply and 
discharge tables are suitably located, being connected to thesideframes, 
and thus dispensing with separate standards, &c. The bed-plate is 
in one casting of sufficient cubic capacity to ensure the absence of 
an overflow. The remaining details can be readily understood from 
the engraving, it being understood that novelty is not at present 
aimed at, but rather the adoption of a well-known and good arrange- 
ment. The diversity of opinion as to the proper arrangement of 
sugar mills is, perhaps, due to the fact that the expense of the com- 
pression of the cane is the vital portion of the entire pee 
Some makers or designers eutertain the idea that repeating the 
compression must be economical in the main, while others will 
suggest that the passing of the cane ouce through the mill is suffi- 
cient. Now to acquire a truthful result as to economy, will be to 
ascertain the expenditure of the power in each case in oe to 
the sugar obtained. There is not the least doubt that megas 
compressed separately must produce more ching than if the opera- 
tion was dispensed with, but the fact of gain or loss depends on the 
power expended, or rather the fuel and time consumed. Should it 
be deemed requisite for economical reasons to compress the megas 
to extract the moisture it contains, hydraulic pressure, if avail- 
able, would, perhaps, be preferable to the rolling mill. Screw 
presses, in the absence of water power, might be adopted. It 
must be remembered that when the megas is compressed alter 
leaving the mill, its combustive powers are greatly reduced. In 
some localities fuel is an expensive necessary, and the crushed 
cane or megas the only reliable substitute for coals or 
wood. Now, in this emergency, it becomes the planter to con- 
sider which is the most economical—the megas available as fuel, or 
the loss of the same, by second compression, in order to extract the 
utmost amount of the ching. Another matter requiring prior 
attention is the quality of the ching produced by the second process 
of compression, The chemical action of the atmosphere, and other 
natural causes, all have to be noticed in the process of crushing 
cane. The proper spaces between the rolls is of the highest im- 
portance. ‘T'o give a fixed proportion would be dogmatical, as the 
richness and sizo of the cane are the best arto t«s. Actual ex- 
perience in the proper adjustment o: the s!i'ting portions of the 
sugar mill can only be attained at the place of action, the duty of 
the engineer at home being to produce the best arrangement to attain 
an economical result. N, P. B. 





Tue Gaeat Western Caretacs Works, — The Great Western 
Railway Board have, it is stated, resolved, after all, not to go to 
Oxford, but to select some station near it, where they can find 
suitable accommodation for their workmen and works. The town 
council of Abingdon, in reply to an application from the company, 
have stated that they will seek the consent of her Majesty's Treasury 
to a loan of £20,000 for building purposes. 

Portuausse InreRNaTionaL Exursrrion. — The Exhibition build- 
ing and annexes at Oporto are fast approaching completion, and 
goods from England, France, Germany, the United States, Belgium, 
Prussia, Austria, &c., are arriving in large quantities. The openii 
is fixed for September 18th, when his Majesty the King of Portugal 
assisted by his ae the King of Italy, and his Majesty Don 
Fernando, of Saxe Coburg Gotha (cousin of the late lamented Prince 
Consort), will inaugurate the Exhibition with a grand state cere- 
monial. The building has been erected by Messrs. Ormerod, Grier- 
son, aud Oo., of Manchester, and is constructed chiefly of iron and 
glass, with stone pillars and abutments; it is capacivus, and the site 

ding an extensive view of the beautiful valley of the Douro, 
is, perhaps, the finest in Europe. The timber work has been exe- 
cuted by Messrs, Hasse, of Gloucester. ‘The building was designed 
by Francis W. Shields, Memb, Inst. C.E., and erected under the 
superintendence of Mr. Robert Messer. 

Roya Scortisa Soorery or Arrs.—The following is an abstract 
of a paper entitled, “Suggestions for extending the use of the 
Mariner's Compass, so as to take more com advantage of its 
powers, and thereby increase the safety of life and property at sea,” 
read before the above society on the 10th July, by Mr. Neil Stewart. 
The aim of Mr. Stewart's sug; ine is to show that the safety of 
life and property at sea would be inereased by every seaman having 
from the Board of Trade, or other competent authority, a certificate 
of the state of his vision at different stages of his life, which would 
show his competency for particular duties. One instance is shown 
of a steersman whose shortness of sight rendered him unfit for his 
duty, aud Mr. Stewart thinks that collisions at sea and shipwreck 
in foggy weather may not unfrequently arise from defective vision 
on the part of seamen, as there are men of all grades who disincline 
to wear spectacles when they first require them, and as sailing in the 
teeth of the wind, as steamers frequently do, is calo to impair 
the sight of seamen rapidly. That every binnacle should be fur- 
nished with lenses, capable of showing the minutest pointing of the 
compass, for the speed now attained by steamships, with a very 
slight inaccuracy in steering, might, in a few hours’ sailing, carry a 
ship as many miles out of her course as brought the Anglo-Saxon 
to destruction on Cape Race, Then, in order to make sure that every 
ship-captain would be made aware of the state of his ship's com- 
pass after the stowage of the cargo, and that passengers, shippers, 
and the public generally would feel assured that life and property 
would be duly protected against the mis-directed zeal of contendi: 
interests, Mr. Stewart suggests that the pilot should be accompan 
by an assistant or junior pilot, capable of reading the compass 
accurately, so that, while the senior pilot would, during the ship’s 
departure, lay her accurately upon certain definite courses, 
the line of the wharf as the first, the junior pilot, furnished wi 
schedules of departure on which the pilot's courses would be printed, 
would note the marking of the ship’s compass abreast of the true 
courses, so that any difference betwixt them would be seen at a 
glance. Then of this schedule the junior pilot would fill up a 
duplicate, so that before leaving the ship the pilot would put his 
signature to ove of the schedules and present it to the chief officer 
on board, who would sign the other, which the pilot would bring 
ashore for future reference should it be required. After the fore- 
going precautions had been taken, however, a ship might encounter 
severe weather, an suffer such injury as might make reliance upon 
the compass doubtful. Against such a case Mr. Stewart suggests 
the ;following plan for testing the compass at sea:—T' wo water- 
buckets should be filled and suspended from the head or stern of the 
ship, as widely apart as possible, clear of the water, clear of the 
ship, and at right angles to her middle line. Then two boats (if 
convenient, but one might do) should leave the ship in different 
directions, and take positions where the two buckets would appear 
as one. Each boat should be supplied with a compass, over and 
across which a small brass rod had been elevated, having in its upper 
side a groove from end toend. The man in charge of the compass 
would raise the instrument to his eye, and look along the groove in 
the brass rod, order the adjustment of the boat's position until the two 
buckets seen as one would seem to hang into the groove. Then 
would be the moment for a signal from one or other, or both boats, 
that the marking of the ship’s compass might be noted along with 
that in either of the boats, when the difference, if any, would be 
seen, This experiment repeated with the ship in other positions 
would assure the captain of the state of his compass, when he would 
be able to prosecute the remainder of his voyage in safety. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Adverti: ts, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publicati 

Norice.—A Sprctat Eprtion of Tae EnGineer is published for 
Foreign CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts. 
We must, therefore, request our correspondents to retain copies. 

*,* Covers Sor binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

Z. A. Z —Received srfely with thanks. 

A. G. (Birkenhead).—ZJn the engraver's hands. 

CioTua.— We have forwarded your note to our correspondent. 

DRUMMOND.—The Atlantic cable weighs a fraction over 19 cwt. per mile. 

AN APPRENTICE (Birkenhead) s— Please forward your address. 

R. H. :Glo’ster-crescent).—Jf you will forward a copy of your specification 
by post we shall take the matter into consideration. 

A MILLWaient.— You will find a notice of Cullen’s work on Turbines in the 
ninth volume of THE ENGINEER, page 337. The other works named by you 
have not been reviewed. 

A. H.— A brake constructed precisely on the principle shown in your sketch is 
in daily use on the broad gauge carriages of the Metropolitan Railway. It 
is exceedingly noisy and not particularly efficient. 

LxBa.—A patent only holds good in the country where it is taken out ; 
therefore a foreigner can, if he please, not only make and sell abroad an 
article patented in England, but he can, if sufficiently dishonest, actually 
secure patents for another man’s invention. 

W. N.S. P.—The engines of the Thetis, built by Mr. T. M. Rowan, of 
Glasgow, gave, according to Professor Rantine’s experiments, 1 horse-power 
Jor each 1% lb. of coal consumed per hour. A report published at the time 
of trial states that the engines worked up to nearly 240 indicated horse- 
power witha consumption of 3 cwt. of coal per hour. 

W. M., jun.— Your letter is only suitable for our advertising columns. 








, If you 
have really introduced such an excellent system of boilers as you state you 
have, you cannot long want for patronage. There is undoubtedly much room 
Jor improvement, and we have little doubt that many of your assertions are 
well founded. 

‘TonoRaMUS.—Jn all that concerns diameter, the formule given for ovtward 
flow wheels will apply to those of the Jonval class. For the rest, although 
we have every desire to oblige you, we really cannot spare the time required 
to make calculations and discharge duties which fall strictly within the pro- 
vince of a consulting engineer. 

G. H. B. - The curve of the link need not necessarily be struck from any of the 
three points marked in your sketch. The best curve can only be determined 
by setteng out the entire valve gear. In ordinary practice the point b is 
usually taken as a centre, the resulting curve giving sufficiently good re- 
sults, For further information we must refer you to Mr. D. K. Clark's 
work on the Locomotive. 

T, W. (Cardiff).— Your question is exceedingly vague. It is impossible to’say 
what is the greatest speed at which cast iron gear wheels may be run, without 
knowing the strains to which they are exposed, and the conditions under 
which they are worked. In four mills a speed of 11ft. per second at the 
putch line in heavy gearing is rather over the average. In cotton mills 
geared fly wheels are often run at 36ft. per second, wheels 72ft. in cir- 
cumference making thirty revolutions per minute. Greater speeds than this 
are sometimes enployed, though rarely. We believe that an instance may 
be met with on the Continent, in which a pinion about 12in. in diameter 
ona turbine shaft is said to make 3,900 revolutions per minute, but whether 
the pinion is of cast iron or not we cannot say. 

H. L. T.—The locality of a fault in a telegraph cable is determined very 
simply. Electricity meets with a certain resistance in passing through 
wire the resistance varying in a definite proportion to the length of wire to 
be traversed, and to its diameter. It thus becomes possible to provide a wire 
80 thin that although comparatively short, its resistance will be equal to that 
of @ much greater length of thicker wire. In order, then, to ascertain the 
place of the Sault, a coil of exceedingly thin wire is provided, every 100/t. of 
which, we will suppose, offers just the same resistance as a mile of the cable. 
dt 18 then an easy matter to ascertain the exact resistance encountered 
in sending @ current through an unknown length of cable, which is then 
compared with the resistance encountered in sending a current through a 
known length of fine wire coil, the length of wire in the coil being increased 
or diminished until the resistance is the same in both cases. Then 
under the given conditions each 10C/t. of wire represents a mile of 
cable, and the solution of the problem becomes a mere matter of arithmetic. 
We need hardly say that the investigation is complicated by many considera- 
tions on which we have not space to enter. We have merely indicated the 
nature of the principles involved, not the exact method of their application. 





THE REVOLVING TURRET NOT THE INVENTION OF CAPTAIN 
pated 5 PHIPPS COLES, R.N., BUT OF CHARLES WENTWORTH 
: (To the Editor of The Engineer.) 
pn Unter the above heading you have made some remarks in THE 
NGINEER of the 11th inst. In support of your remarks, and with the view 
of rendering Mr. Forbes a service, I beg to refer you and him to the speci- 
—- of a patent granted to myself and then partner, Mr. Weild, 
a 16th, 1854 (No. 2648). A gun mounted on a turntable will 
found described in the specification, and it relates principally to ‘such as 
are intended for permanent uses, such as protection of ports, &c.” My 
partner spent ten days in London to lay the scheme before the Board of 
Ordnance and the Admiralty, but nothing came of it. 

; Peter J. Livsry. 
gf t—te will find other schemes in the same specification relating to 
the construction, mounting, and working of ordnance, besides the mount- 
ing of guns upon turntables, some of which have been recently re-invented. 

Manchester, August 12th, 1865. 





PAINT FOR STEAMBOAT FUNNELS. 
(To the Editor of The Engineer.) 

Str,—Will you allow me to ask if any of your practical correspondent 
can tell me what is the best preservative from rust that can be applied to 
the funnels of steamboats, the colour to be black. The funnels are only 
small—from 2ft. din. to 8ft. diameter. J. M. 

Maryport, 12th August, 1865. 








Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
‘under is three shillings ; each line afterwards, eightpence. The line averages 
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THE ATLANTIC TELEGRAPH, 


_ THE news which has at last come in from the Atlantic 
1s, on the whole, better than that which the public gene- 
rally anticipated. The expedition returns, it is true, after 
having failed to carry out the undertaking for which it was 
designed, but hope of future success are strengthened rather 

n diminished by the nature of the obstacles which have 
been encountered. The cable has not been lost altogether, 
and there is reason to hope that it may ultimately be re- 
covered. The difficulties which have proved so fatal to the 
present attempt may, on another occasion, be overcome or 











avoided, and are not fatal to the principle of ocean tele- 
graphy. The accidents, indeed, which are said.to have 
caused the loss of insulation—which three separate times 
rendered it necessary to pick up the cable—are not only 
exceptional in their nature, but are so extraordinary and 
unlikely to have occurred, that it is only a strong belief in 
the integrity of the Construction Company’s engineers 
which renders it possible to accept their explanation of 
what has taken place. According to the telegram re- 
ceived from Crookhaven, the original cause of the defeat 
which the Great Eastern has sustained was a small frag- 
ment of wire, nipped from the end of one of the outer 
strands of the cable during the formation of a splice. On 
the Sunday when the hitch,” as Mr. Glass called it, 
occurred, it was discovered that the fault of insulation was 
caused by a morsel of wire which had been forced by the 
paying-out apparatus into the core of the cable, establishing 
an electric communication between the conducting wire 
and the sea. This account of what had happened was 
received witb great incredulity, and it was readily agreed 
that the chances were millions to one against such an acci- 
dent. Yet, according to Mr. Canning’s account, the same 
thing happened again, and, it is conjectured, again after that. 
In some miraculous way an inch or half an inch of wire, 
adjusted itself in such a way that in passing through the 
paying-out gear the jockey-pulleys thrust it between the 
strands into the gutta-percha. To say that a recurrence 
of this accident, when the next attempt is made, can easily 
be guarded against, would seem almost ridiculous, so 
unlikely does it appear that the same thing could take 
place again. It would be difficult to bring that particular 
accident about if the destruction of the cable were the 
object sought. However, we have no choice but to believe 
what we are told; ultimate explanation, when given in 
detail, may make the events of the voyage more intelligible 
than they are now. 


Meanwhile, several things have been ascertained—several | 


feats have been accomplished—which promise well for the 
next attempt. Some of the facts reported are unfavourable 
it is true, but the whole story, as given in the Company’s 
telegram, is encouraging. Three times did the Great 
Eastern grapple successfully for the lost end, though the 
water was 2,000 fathoms in depth. The end was not on 
any one of these occasions brought to the surface, but it 
was found and laid hold of. When we consider the depth 
at which this was done, the friction of the grappling-rope 
in the water, which added to the difficulty of detecting the 
strain when the hook touched the cable, and the probability 
of passing over the object sought without obtaining it, we 
must grant that the partial success of the efforts which 
were made is sufficiently surprising. Considering that 
these attempts were successful in what seemed the most 
difficult part of the work, it is, indeed, also surprising 
in a different way, that each time they ultimately failed by 
the breaking of the grappling rope. It is probable that 
the iron wire buoy rope, which was made in contemplation 
of different accidents from those which actually took place, 
was used with the grapnel; and this was made, if we re- 
member rightly, of nine wires—three strands of three wires 
each—similar to those used for the outer covering of the 
telegraph cable. Its breaking strain was probably not less 
than ten tons, and it ought, one would have thought, to 
have raised the cable to the surface after the grapnel had 
once caught. Yet in the four attempts made it parted 
three times, and only came up safe on the other occasion 
because it had not fastened on the cable. It is tolerably 
clear that the slack of the cable came up safely, but that 
the bight was not large enough to reach the ship. As soon 
as the cable tautened the strain became too much for the 
grapnel rope. Now it is very easy to make a rope to bear 
this strain, but an alarming thought suggests itself—Will 
the cable bear it? What has been done shows that a rope 
is not lost because it is allowed to fall to the bottom of the 


Atlantic Ocean. That is a great discovery, and does much | 


credit to the engineers, who had no experience to guide 


them in making it; for we believe that the greatest depth | 
at which grappling had been attempted successfully before | 


the present expedition sailed, was 600 fathoms. Of what 
use is it, however, if the tension on a cable in raising it 
through 2,000 fathoms should prove too much for it 
to bear? A steel wire grapnel rope could easily be made, 
which would stand a much greater strain than would be 
put upon it by the weight of the cable; but it is not by 
any means certain that it would bring up the electric 
cable, with a breaking strain very little greater than that 
of the rope which has been used unsuccessfully. Of course 
there was a greater strain on this rope during the grappling 
operations than on the cable itself; but, on the other 
hand, the strain would increase very greatly as the 
cable neared the surface, and the length raised from the 
bottom extended. This consideration may naturally give 
rise to some anxiety with reference to the success of the 
next attempt. 

Another source of apprehension may be drawn from the 
accident which first led to the necessity of grappling — the 
fracture of the cable at the bows of the ship. The hauling- 
in apparatus has done its work satisfactorily on two occa- 
sions, and the accident on the third is not conclusive 
against it ; but for the cable to break on board after it had 
been fairly recovered from the water is discouraging. We 
are told by one telegram that at the place where it broke it 
had been “chafed against the stern of the ship.” This is 
surely a mistake; at any rate, must be a mistake if 
the other part of the story is true, for we are told that two 
miles had been recovered before the accident happened. 
The place where the cable broke, therefore, was two miles 
distant from the ship when it was cut and fastened to the 
picking-up apparatus, the only time at which it is possible 
that any part of the cable could chafe against the stern. 
Another explanation is equally mysterious. 
received by the Atlantic 
the cable, as it was hauled in, “got foul of the hawser 
pipe,” and broke in consequence of the injuries it re- 
ceived in being cleared. Until we get detailed information 
it is useless to speculate on this point, but it is clear from 
what has occurred, as well as from a priori considerations, 
that there are dangers attending the recovery of a cable 


A telegram | 
elegraph Company states that | 
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over the bows which are very much greater than those 
belonging to the simple process of paying-out. So many 
circumstances, however, may render it necessary to pick up 
during a cable-laying expedition in the Atlantic, that the 
machinery forward ought to receive attention fully equal to 
that bestowed on the gear at the stern, and most assuredly 
some tackle should be arranged which would make it cer- 
tain that, when the cable once d over the wheel at 
the bows, it would not be allowed, even if it did break on 
board ship, to run overboard into the sea. It is not worth 
while to justify this suggestion by working out as we 
write, any system of stopping gear which would retain the 
cable when once well on board, for every practical man 
will see that this might be done. In not providing 
for it, the engineers in charge have made an over- 
sight which has been one of the links in the chain of mis- 
fortunes bringing the Great Eastern home. 

There is another point in the management to 
which the events described direct notice. When the loss 
of insulation was discovered, electrical tests put the fault 
six miles from the ship. Surely it is strange that six 
miles were payed out without a test for insulation having 
been applied during the whole time. The public was 
given to understand that currents were flowing through 
the cable constantly, and that its condition was incessantly 
watched by the electricians. Now it is revealed that the 
whole staff were in ignorance of the state of the cable during 
the best part of an hour—for the Great Eastern must have 
taken nearly that time in paying out six miles. Consider- 
ing that Mr. De Sauty refused to allow any verbal message 
to pass through the cable during the voyage, on the ground 
that such messages would interfere with the constant vigi- 
lance necessary to ensure a good result, the inference that 
we are bound to draw from the facts before usis not a 
little astonishing. 

We shall soon have the ey ship back in the Medway, 
and then, probably, we shall hear a great deal that will 
explain the dark points in the present, and possibly 
exempt the management of the expedition from blame 
which it seems at first sight to deserve. At any rate, how- 
ever, the temporary failure of the undertaking is not dis- 
couraging for the future, and even if the attempt which the 
Great Eastern will shortly make to recover the lost end 
and complete the voyage should fail, it is now more evi- 
dent than ever that an Atlantic telegraph is possible. 
We are told that the gee ge resistance and the 
copper conductivity of the cable increased to a remark- 
able degree on submersion, and it is fair to suppose that the 
Atlantic Cables of the future will not be assailed by the 
singular mishaps which have proved, for the time at least, 
fatal to the second. 





INVENTORS AND THE GOVERNMENT. 


THE attitude assumed by the British Government in 
dealing with inventors has long formed a subject for 
animadversion. Inventors form a numerous if not an 
influential section of the community, and although they 
scarcely manifest that good feeling, tenderness, and affec- 
tionate consideration for the fancies or philosophical 
doctrines held by each other which would entitle them to be 
regarded asa bandof brothers, they manifesta very charming 
unanimity in abusing the Government. Any shortcomings, 
indeed, in the expression of their sentiments, must appa- 
rently be attributed far more to the poverty of our language 
than to the want of grievances on which to descant. The 
Government in general, and the Lords of the Admiralty 
in particular, cannot be spoken of otherwise than in terms 
|of grave reprehension, or of unqualified censure. The 
‘feeling has made itself manifest for years, and it reall 
|appears to be daily extending over a wider field, and, 
| possibly, increasing in intensity, ‘The world, however, is 
not wholly peopled by inventors and Government officials, 
and some men feel disposed, not unnaturally, to ask 
whether all this clamour finds its cause in matters of fact 
or in questions of opinion; in personal slights, or in a 
negligent or insolent disregard for the best interests of the 
nation as promoted by men ready and willing to supply us 
with the best possible ships, guns, machinery and material 
of war—for a consideration. In order to arrive at anything 
like a just conclusion, we fancy that even inventors—always 
excepting a few into whose soul the iron has entered— 
will be disposed to agree with us that it is rey | 
necessary to hear both sides—to comprehend and to weig 
carefully all the evidence which can be brought forward in 
favour of the Government, as weil as that which can be 
adduced by the complainants. We may as well admit at 
once that under these conditions it is very difficult, if not 
impossible, to arrive at a very satisfactory result no matter 
how careful the investigation, because the Government, 
for the most part, declines to make any defence whatever. 
Now and then it is true that the magnificent reticence, 
habitually observed, is broken through by some high 
official brought to bay by the vigorous pertinacity of a 
member of the Lower House. ‘The explanations even thus 
vouchsafed seldom cast much light on the motives which 
have led to the rejection of the suggestions of a hundred 
individuals, and the adoption of those of one. Whether the 
policy which holds that words are silver, but silence 

olden, is er is not judicious, we are not called upon to 
decide. If the Government is disposed to keep its own 
counsel, well and good. ‘The reticence observed is at least 
negative in its operation, and in no way prevents unpre- 
judiced on-lookers from arriving by a little careful reason- 
ing, at a tolerably fair idea of what is passing daily 
through the official mind ; and we feel certain that an occa- 
sional glance at the progress of events from a Government 
point of view could not fail to prove interesting, and might 
possibly tend to bring about a better condition of affairs in 
all that relates to the adoption of new inventions and the 
| reward of inventors by the Government. 
| It is said that a prayer to be delivered from inventors 
| forms part of the ritual of every Government official, high 

or low, who has anything whatever to do with our dock- 
ards or our forts; in point of fact, by dint of much 
Seligneing officials have been brought to look upon the 
| inventor as a natural foe who is to be kept as much as pose 
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sible at arm’s length. The idea is exceedingly simple; it 
admits of no complication. If a man is an inventor he 
cannot fail to prove troublesome, therefore he is to be 
avoided when possible—and when this is not possible, to be 
snubbed and shelved. We really cannot find any reason 
for thinking that the rejection or adoption of inventions 
results from personal feelings of hostility or favour to 
inventors individually as men, It is true that certain 
inventors are taken up and apparently dealt kindly with 
because they possess interest; but even then the individual 
is no less a nuisance. Indeed, we fancy that the inventor 
with interest is infinitely a greater nuisance than the 
inventcr without. The latter can be kept outside—he can 
be amused by letters, or cajoled by promises ; but the foe 
who once gains entrance to the citadel is apt to become 
truculent, and to require careful management in order to 
keep him quiet. Nevertheless, there are members of the 
Government who hold that it is highly prudent to have an 
inventor or two always on hand, knowing that the lucky 
individual once fairly enlisted in the Government service, 
will aid his employers with all the faculties of his mind to 
keep others out ; while the expenditure of a few thousands 
on some scheme, places at official disposal an admirable 
reply to every imputation of tardiness or negligence in 
providing for the safety of the country. Again this view of 
the case is totally opposed to the wishes of many respectable 
old gentleman, half a century or so behind the age, who 
hold that inventors should be without a place in creation, 
and that nothing more is required to lead to the utter dis- 
comfiture of the entire body than a dogged refusal to listen 
to any claims which its members could urge for a few years. 
‘hat such an opinion has not been acted upon, is due partly 
to the efforts of the Opposition, the leaders of which com- 
monly find it advantageous policy to urge the claims 
of inventors, and to advocate progress in our dockyards and 
our arsenals, for very obvious reasons, and partly to the 
character for pertinacity enjoyed by the entire class. If 
inventors are unanimous in concluding that they are 
hardly used by the Government, we may rest assured that 
the members of the Government are yet more unanimous in 
believing that they are hardly used by inventors, and that 
as a result the entire body, and every section of it, should by 
all available means be discouraged from bringing anything 
novel to Whitehall. The care and impartiality with which 
this rule is worked out in practice, is fair evidence that the 
personal dislike so much spoken of has really no existence. 
Inventors are very prone to complain of the treatment 
which they have met with, as though it were intended as a 
personal insult. Nothing of the kind is further from the 
official mind. Those holding authority hardly take the 
trouble to distinguish between one man and another, and if 
the individual meet with neglect, or even contumely, it is 
simply because he is one of » number who are regarded 
unfavourably by official eyes, and he is in no way worse 
handled than would be any of his fellows assuming the 
same position. Nor is it right to assume that much undue 
favouritism prevails. Inventors who have fairly fought 
their way into official recognition have ere now come forth 
grievously mauled, and cursing the day that their inventions 
were tried. Qur readers may rest assured that the 
working out of schemes forced upon a reluctant Govern- 
ment, by the aid of national funds, is one of the most dis- 
agreeable tasks of which it is possible to conceive—a task 
which appears to us to render the labourer deserving of in- 
finite pity—anything, in fact, rather than a subject for envy. 

There is possibly no rule without an exception, and it 
is certain that a few remarkable exceptions to the general 
policy we have indicated may be adduced. The almost 
unlimited expenditure on the Armstrong gun, and the 
favour which its inventor received, may be cited an an 
example. One or two others of less importance will 
suggest themselves to our readers. ‘hese, however, 
in no way affect the general truth of the statements we 
have made—statements the accuracy of which are borne 
out by many notorious facts. That inventors are badly 
treated by the Government cannot be denied. ‘That the 
existing state of affairs is to be deplored as tending to 
the injury of national interests, no one in his senses will 
think of disputing. It only remains to ask to what is it 
to be attributed? whose shoulders should properly bear 
the burden of a just censure? With every desire to do 
full justice to inventors we cannot resist the conviction 





hands of the authorities. We much fear that such a scheme 
is utterly utopian, because, even though a tribunal were 
established, inventors would not submit for a moment to 
its ordinances. As it is, no material change for the better 
is likely to be brought about until inventors adopt a policy 
totally different trom that which they now pursue. 

It is worth considering, further, whether the attitude 
assumed by the Government is or is not exceptional. We 
think the answer must bein the negative. Inventors meet 
with just as good treatment from the Government as they 
are likely to receive in any of our principal manufactories. 
Inventors find poor foot-hold in our great engineering 
establishments ; and it is possibly for this very reason that 
they fly to the Government. ‘The most unsaleable commo- 
dities in nature are untested inventions. Manufacturers 
of machinery will have nothing to do with them; if they 
did, they would shortly find the balance at the wrong side 
of their books. Asa rule, firms invent for themselves all 
that they want, stating with much force that if their own 
employés, perfectly well versed in all the requirements of 
their trade, cannot produce what is requisite, it is very 
unlikely that outsiderscan. The Government stands 
strictly in the position of a manufacturer, and the only 
reasons which render it proper for the authorities to take up 
inventions are, that the nation is satisfied to pay a moderate 
sum rather than lose the chance of obtaining a really 
valuable scheme, or incompetence on the part of 
officials. Inventors should meet with more favour from 
the Government than from the private manufacturer. If 
they do not, then is the Government in the wrong. 
is not to be expected that the nation is to pay the expense 
of testing every crude scheme, and to compensate the inven- 
tor besides at an extravagant rate ; nor that real inventors 
will meet with much favour while they are classed with a 
herd who, either from ignorance or design, propose to sell 
their wares to the nation at fabulous prices, whether it will 
or not. 

It is possible that certain of our readers will take us to 
task for admitting that the Government may not be quite 
so black as it is painted. We believe, however, that a little 
reflection will show that we have only spoken of things as 
they really are. But whatever excuse Government policy 
may admit of in its relations with untried novelties, the 
system of stifling inventions which have been tried and 
found good, is simply iniquitous. In many cases these 
have been brought forward and tested by the originator 
before approaching the Government; in others they 
have been tested at the national expense, and have met 
with unqualified approval from those most competent to 
judge. ‘Lhey have wrung, even from our enemies, a recog- 
nition of their merits; yet in the very moment of his 
hard-earned triumph the inventor finds the cup dashed from 
his lips. That such things should be is simply inexcusable. 
The reason for their existence must be sought in motives 
which are, strictly speaking, beyond our province, and not 
pleasant to dwell upon. It may not be very easy to arrive 
at their exact character, but it is at least certain that they 
have long existed, and that, while their existence continues, 
men of true science, depending on science alone for success, 
will hardly meet with a full measure of justice from the 
representatives of this nation. 


LORD STANLEY ON PATENT RIGHTS, 

Iv is impossible not to feel some anxiety just now about 
the ultimate fate of patent rights. ‘They have undoubtedly 
several powerful enemies in Parliament and the press. 
Mr. Bright—who with a characteristic obliquity of vision, 
can never see goodness in things that happen to be in his 
way—takes every opportunity to recommend that the 
patent laws should be repealed and reformed off the face 
of the earth. But then he is known to be an interested 
advocate. Mr. Bright, in fact, opposes patent rights just as 
he opposed the factory Ten Hours’ Bill, which has particu- 
larly shown itself to be so beneficial. Let us hope that 
his opposition to patent law may meet with the same 
success. Of greater danger, because much more dis- 
interested, is Lord Stanley’s opposition. Lord Stanley 
was the chairman of the late Royal Commission appointed 
to inquire into the working of the patent laws; so that, as 
regards blue-book lore, he cannot be said to be deficient on 
the subject of patents. It appears that he has determined 
on a formal crusade against them, and, before last session 


that the Government has a difficult part to play, and that | was closed he publicly announced as much in the House of 


inventors are by no means free from blame. For much 
that is objectionable they have themselves to thank. 
Some hundreds of inventions in ordnance, armour, ships, 
&c,, are produced each year, and, asa matter of course, 
they all find their way to Whitehall. Of these it may be 
safely stated that ninety per cent. are certainly worthless, 
and that nine-tenths of the remainder are of doubtful value. 
The remaining scheme may be all that its originator claims 
it to be, and this is saying a great deal. But Government 
officials have neither the inclination nor the ability to dis- 
tinguish between what is notoriously worthless and that 
which is certainly good. It is much easier to perceive 
glaring defects, than to search for and discover substantial 
improvements in a specification. Asa result, all inventors 
come under the same head in official eyes. A., B., C., &c.’s, 
inventions can be seen at a glance to be good for nothing. 
Z.’s may be better, or it may not. ‘The chances are that 
it is not, therefore it only remains to dismiss it from further 
consideration, Pertinacious inventors too often insist on 
forcing the worst possible goods into the market, and the 
punishment due to their sins is visited indiscriminately on 
those who are innocent: hence the mischief. It is not easy 
to suggest a remedy for all this, nor can we see very clearly 
that the Government is very much to blame for regarding 
inventors as being allalike, and treating them accordingly. 
‘The most obvious course would be, in the first instance, to 
refer all inventions which it is thought possess claims on 
Government attention to some competent tribunal capable 
of giving an impartial decision, and making it a standing 
order that only such inventions as could pass this ordeal 
should be laid me the Government. So many schemes 


would be thus cleared out of the way that the few really 
= ones which remained would stand a fair chance of 
ing taken up and receiving due consideration at the 








Commons. Yet again in the course of his speech 
before the Liverpool Chamber of Commerce, he gave it as 
his opinion that patents did more harm than good. ‘The 
theory of patent grants might be right, but its practical 
working out was attended with great difficulties. He 
thinks that the great multiplication of patents for trifling 
inventions is an evil which it would be very difficult to 
repress. Many of this number were merely “ fishing” 
patents; and in some cases an exclusive monopoly was 
created by rich employers, who bought up a whole set of 
inventions, and thus monopolised a particular industry. 
There were the objections that patent litigation was 
very complicated and costly, and also “ that several men 
might hit upon the same invention at or near the same 
time.” These “ were fair prima facie reasons why an 
inquiry should take place before a committee of the House 
of Commons into the policy of granting patents at all.” 

That at least an inquiry of the kind will be carried out, 
there seems no reason to doubt; and it needs scarcely be 
said that the Zimes thought the occasion good for advo- 
cating its pet subject of patent law abolition, Only a few 
days before, however, a very different impression of belief 
in the matter was heard before another Chamber of Com- 
merce, and this time of an essentially manufacturing town, 
and where, therefore, the necessity for some protection of 
invention is more fully understood than at the port of 
Liverpool. 

Mr. J. S. Wright, the chairman of the Birmingham 
Chamber of Commerce, observed a short time since, in 
the course of the usual speech on moving the adoption of 
the half-yearly report, “ that he need not say what a great 
advantage a patent law was to a trading community like 
Birmingham, where so very much depended upon frequent 
improvements.” He thought that great harm might be 


But it | 





done to trade generally if any new Act of Parliament 
should repress the inventive energies of those engaged in 
manufactures. Infact his observations may be considered as 
affording a sufficiently exhaustive defence of the present law. 
He very properly asked whether anyone could grudge 
Watt his steam engine patents, the Elkingtons their electro- 
plate patents, Walker the temporary monopoly for working 
his improved axles. “It seemed but just that inventors 
should derive some advantage from their skill;” and he did 
not consider that the fact of designers being hampered by 
previous patents was any objection to the law. As to 
refusing patents on the ground of frivolity, it was impos- 
sible to draw a line. 

While we should prefer Lord Stanley’s opinion in a 
question of statesmanship, we certainly prefer Mr. Wright’s 
opinion on the necessity for protection to inventions 
applied to the manufacturing arts. As to the advantage 
that a rich man has over a poor one in a litigated patent 
case, the longest purse has always the advantage in any 
sort of contest in the civil law courts. As regards another 
of Lord Stanley’s objections, we may remark that it has 
very seldom happened that two men have hit upon the 
same thing. Whenever it does happen, there is no reason 
why the active man should be refused in the Patent-office 
his usual advantage over the indolent laggard. Above 
all, how does Lord Stanley, or the Zimes, or Mr. Bright, 
propose to reward mechanical or chemical practical dis- 
coveries? We have never been able to get an answer to 
this question. The notion of Government grants for this 
purpose is simply ridiculous, and has been proved in 
numbers of cases to be absolutely worthless in practice. 

But we need not go far to find a very fair refutation of 
Lord Stanley’s present opinions, and it so happens that they 
can be judged out of “ his own mouth.” In 1856, he pub- 
lished at Boone’s a “* Memorandum on Suggested Improve- 
ments in the Patent Laws of 1852-3.” A copy of this 
pamphlet it is now very difficult to get, as the noble 
author, some time ago, caused to be destroyed all the 
copies he could procure. Lord Stanley published his pam- 
phlet as the result of an investigation into the subject of 
patent laws, conducted by him in connection with various 
members of the Society of Arts. In the course of this 
octavo pamphlet of eighteen pages, Lord Stanley more than 
once expresses the opinion that without the temporary 
monopoly granted by the patent law “ invention would be 
checked.” He begins, however, by stating that improve- 
ments effected in 1852 are still notoriously “ incomplete.” 
Inventors, in the first place, complain that the fees form a 
tax upon invention, “although the principle of a tax on 
patents for general purposes of government has never been 
admitted.” He cites a letter, addressed in 1854 by Sir 
Joseph Paxton to the Society of Arts, in which the exist- 
ence of an enormous surplus from the tax on patents is 
pointed out. Lord Stanley here considers that such a tax 
on invention is “ unjustifiable even in the utmost pressure 
of financial distress.” Further on he observes that “a 
large proportion of the leading discoveries of our own and 
past times have been made by men whose command of 
capital was small, and to whom a greater or less amount of 
fees payable on the patents they took out was a matter of 
importance.” A single discovery checked, or even only 
retarded, “‘ may cause a greater diminution of wealth . . 
than can be compensated by tenfold the gain actually 
netted by the Treasury.” Lord Stanley thinks that the 
demand of inventors “ that this tax shall cease ” is one upon 
which he especially dwells “ because it is one respecting the 
justice of which no doubt can be felt.” The mode of 
raising the fees “is perhaps free from serious objection,” 
but “a very serious evil, of a double nature, arises out of 
the laxity which exists in regard to the first granting of 
patents.” ‘This is done by legal gentlemen, who have no 
time, and have had no previous training, that could qualify 
“them to act as judges of scientific skill or originality.” 
Patents are thus granted on insufficient grounds, by which 
the public suffer; or from the known laxity with which 
they are granted a really valid patent may be infringed, 
and “here the inventor suffers.” ‘ Both evils,” continues 
Lord Stanley, “arise from one cause—both are susceptible 
of one remedy—and in order to apply that remedy ¢¢ ¢s not 
even necessary to pass a new Act, or amend the old. The 
Act of 1852 provides for the appointment of a commission, 
including, but not limited to, the legal advisers of the 
Crown ; this commission being charged with the function 
of investigating the reality, and to a certain extent the 
feasibility, of inventions for which patents are demanded.” 
The nomination of a commission like this is strongly re- 
commended ; “it exists ‘x posse ; but for unknown reasons 
the executive has not seen fit to call it into existence.” A 
sound suggestion is that the law officers should be paid by 
salary and not by fees ; while the scientific members of the 
commission should also be remunerated in this way, and 
for “which an ample margin remains.” In addition, 
therefore, to the reduction in the fees, patent law reform 
demands “a fuller examination” before the grants, and 
that scientific, instead of legal, opinions should be taken 
thereon. As justifying a greater strictness in the first in- 
vestigation of patents, Lord Stanley cites the practice in the 
United States, Prussia, and Austria. Another grievance 
“is the want of publicity given to provisional specifica- 
tions” — this absence of timely publicity rendering it 
impossible for those interested to oppose a patent. It is 
thus proposed that the specification should be made 
“public as soon as the inventor gives notice of intention to 
proceed.” ‘Three principal reforms of the law are thus pro- 
posed :—1. That the patent surplus shall only be applied 
“to purposes connected with patents ;” 2. ‘That there should 
be a preliminary scientific examination, subject to appeal ; 
3. That any opposition should be facilitated by pablishing 
the specification in time; and ail these reforms can be carried 
out without any legislative interference, as “ they be within 
the scope of the Patent Law Commission to effect.” 

Apart from an amount of impracticability, to be naturally 
expected in one never having tangibly dealt with technical 
matters, it is impossible to avoid being struck with much of 
the reasoning in this little pamphlet. An investigation 
into utility has, of course, long been acknowledged to be 
impracticable. The most remarkable statement is that the 
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present Act contains within itself all the germs of necessary 

reform. If this be indeed the case, it would be simply 

wrong to do away with it without trial. ‘The present state 

of the case seems, indeed, simply to be that the present law 

is a very good law, and that it causes discontent from the 

simple reason that it is badly and indolently administered. 
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[CONCLUDING NOTICE. ] 
Wirn the approach of the winter months of 1862 the 
amount of pauperism increased in the cotton districts, and 
extensive as were the charitable exertions of the public, 
they almost necessarily lagged behind demands of such 
magnitude. The labour-test, with which the union relief 
was hedged in, called forth many bitter complaints from 
the operatives, who disliked the convict labour of oakum 
picking, and the scarcely less humiliating labour of break- 
ing stones like hereditary paupers. Notwithstanding that 
the Queen, in July, sent a gift of £2,000 to the Cotton 

Districts Relief Fund, in the name of the “ Duchess of 

Lancaster, ”—pointing, in this delicate mode, to the local 

responsibilities of the wealthy—the cotton manufacturers 

still manifested much apathy. At the beginning of August 
the Operative Spinners’ Association sent up a deputation 
to the Poor-Law Board to complain of the labour test; by 
the end of that month, however, the office committee of 
the Manchester guardians recommended the employment 
of men, women, and children in schools. In Preston the 
numbers receiving assistance had doubled in the period 
from March to September. No less than 25,000 persons 
were being relieved there, the guardians expending £800 
a week. Blackburn, also, had an anxious prospect for the 
coming winter ; 36,000 of its population were dependent 
on legal and charitable relief. In Glossop, where, in 
ordinary times, the union could boast of a rate of pauperism 
of only cne per cent., this low rate had increased to thirty 
per cent. in September, “and in October there were forty 
per cent. of the population of Glossop subsisting upon 
relief.” Setting a truly noble example to the mass of rich 
but often niggardly manufacturers, Lord Edward Howard 
fitted up the pate try see of that town “with stoves, 
desks, forms, and other requisites for the accommodation 
of 1,500 pupils.” By such means great progress in educa- 
tion was made here, asin other districts ; and it is probable 
that “the operatives of Glossop were never working so 
entirely for their own benefit as during this time of dis- 
tress.” In Oldham, Rochdale, and Ashton-under-Lyne, 
the prospects of the operatives were very gloomy, and 








only one mill was at work in the last place. Similarly 
in Stockport 23,000 persons, out of a population 
of 54,000, were receiving relief in October. At about 


this time the handsome gift of nearly ten thousand pounds 
was sent from the “ Victoria Relief Fund to the Mayor of 
Manchester,” accompanied with some touching words from 
that flourishing Australian colony. ‘The death of Lord 
Ellesmere led to the choice of Lord Derby as the chairman 
of the Central Executive Committee, and one of its first 
acts after the election of the new chairman was “ to address 
acircalar to the magistrates and chairmen of petty sessions, 
warning them of the probable increase of mendicancy.” 
They especially recommended that all indiscriminate alms- 
giving should be therefore discountenanced. The financial 
position of the charitable associations kept improving, and 
by October the Central Relief Committee had £150,000 in 
its hands; the Mansion-house Committee, £50,000; 
while the local subscriptions rose to £98,000. “ Lanca- 
shire distress had now fully won national sympathies,” 
rendering unnecessary the evil precedent (the establish- 
ment of which.was, strangely enough, advocated by 
Mr. Cobden) of a Government grant of money. The 
bishops opened pastorals to their clergy on the subject ; the 
army encountered want in Lancashire, “ not in person, but in 
purse ;” and donations were being sent in from all parts of 
this country, and of the world. And all this, and yet more, 
was indeed wanted; already in November there were 
208,621 persons in receipt of relief, the distress being 
severest in Ashton, Blackburn, Preston, and Wigan—due, 
Mr. Arnold thinks, to the fact that the beneficent principle 
of co-operation amongst the operatives had been less spread 
in these places, 

And here the author very properly enlarges on the value 
of the principle of co-operation to the working classes—a 
principle evidently destined to benefit all society by its 
educational action in classes necessarily poor in most 
teachings but those of necessity. Excellent was the spirit 
of the memorandum issued by the Central Executive Com- 
mittee as an appendix to their report, and intended to 
mitigate the injustice which might be caused by refusing 
relief to owners of shares in co-operative establishments. 
On the principle applied to savings’-banks, the possession 
of one or more shares in one of these societies might ex- 
clude the holder from relief. But, on the other hand, it 
must be remembered “ that whatever has been invested in 
the savings’-bank realises on its withdrawal the whole of its 
nominal amount ; whereas the co-operative shares are, in 
many cases, not only depreciated, but, if compelled to be sold, 
would realise nothing tothe possessors.” Lord Derby thus 
thought that the utmost which could fairly be required was 
“that the holder shall have mortgaged his share,” and that 
he was not then deriving any pecuniary benefit from it. In 
the autumn of this year the Poor Law Board, as a measure 
of relief to the master shopkeepers, determined to suspend 
their regulation requiring that all out-door relief should be 
given in kind to the extent of one half. In November much 
controversy again took place on the moot question whether 
Lancashire was or was not in duty bound to raise its poor 
rates yet higher. Mr. Arnold concludes that while the 
poor rates in the cotton districts ‘ had not become very op- 
pressive, and had not exceeded the amount customarily 
paid by many other parishes in the kingdom, yet that they 
were, at this time, paid in respect of property which was 
suffering temporary depreciation, and by persons, many of 





whom were enduring losses from the same cause which had 
occasioned the usual rise, the poor-rates.” In December took 
place that great event in the history of the cotton famine, 
the famous meeting of the county of Lancaster, which resulted 
in asubscription list amounting to £130,000. This afforded a 
ready answer to the not unjustifiable reproaches of the 
rest of England as to the backwardness of the Lancashire 
magistrates in the fulfilment of their obligations. On the 
Gth of December, the Government returns of the numbers 
relieved by the guardians reached their culminating point. 
Mr. Farnall announced to the Central Kelief Committee 
that 271,983 persons were receiving parochial aid, at a 
weekly cost for out-door relief of £18,728. Of these, 12,527 
paupers were in the union workhouses, “so that the cost 
of out-door relief and in-maintenance together exceeded 
£20,000 per week.” No less than 236,310 persons were, 
besides, maintained by the relief committee, making the 
enormous total of 496,816 supported by parochial or 
charitable funds. The useful form in which the public 
sympathy took shape consisted in the enormous bundles of 
varied cast-off clothing, sent in from all parts of the 
kingdom. New clothing for the distressed population of 
Wigan was rapidly manufactured in the sewing schools. 
Upwards of 10,000 articles of bedding and clothing were 
distributed in one week in Blackburn. In spite of all | 
caution, however, many, more especially among the old | 
and-feeble, fell victims to hardship; and in Preston and | 
Manchester typhus fever began to make its appearance in 
the unions. This was the severest period of the distress, 
and, making an allowance of 30 per cent. for uncollected 
rates, the charge upon manufacturing establishments was 
equivalent to an addition of not less than 30 per cent. 
upon their usual assessment to the relief of the poor. It 
will thus be seen that the incidence of the poor rate was 
never so oppressive over an equal extent of the kingdom 
as in the cotton districts during the months which included 
the crisis of the famine.” 

At the close of 1862 the weekly consumption in Great 
Britain of cotton was only 20,000 bales, and the question 
of the future supply was now a question of life and death to 
the cotton districts. ‘The question as a whole had long 
before engaged the attention of thinking minds ; but, with 
the natural advantages of the Southern States, and with 
their supply of slave labour, it was hopeless to expect that 
India, or any other country, could compete with them. 
One acre of American land produced 300 1b. of clean cotton 
to only 70 lb. of the very inferior best Indian kind ; andso 
imperfect were the means of conveyance that it has been 
intimated that an extra product “of 2,000,000 Indian 
bales would require the services of 5,000,000 bullocks and 
1,000,000 attendants.” And here came into beneficial play 
the results of the great mutiny, which, by directing atten- 
tion to the necessity for improving the means of communi- 
cation in India for military purposes, had literally 
prepared the way for the outflow of cotton. There can 
now be little doubt that, with the certainty that for years 
to come, America cannot again produce asin 1860, India 
and Egypt will in the meanwhile fully develope their cotton- 
growing resources. The balance-sheet issued at the 
beginning of 1863 by the Central Executive Committee 
showed, to their great honour, that they had received, 
acknowledged, and to a large extent administered, a sum 
close upon £600,000 at a cost of less than one-half per cent. 
for general expenses. In the meantime there was a slight 
increase in the number of operatives employed, and several 
mills were re-opened in Preston and other places, so that 
the lists of Mr. Farnall were able to show a decrease of 
pauperism to the extent of 11,477. The local subscrip- 
tions, however, made little or nu increase; in Oldham, 
where twenty new factories had been built within the 
last three years, the total amount received was only 
£8,500. But the local committees performed their 
gratuitous duties with regularity and success. Some 
notion may be gained of their arduous character when we 
read that, for instance, the weekly bill of fare of the Pres- 
ton committee, for the 36,078 souls under their charge, 
included 26,759 sixpenny loaves, weighing 47 tons 15 cwt. ; 
29,703 quarts of soup; 11,012 quarts of potato hash ; toge- 
ther with 500 tons of coal, and £1,000 worth of bedding. 
In addition to this, the sick kitchen served out 862 lb. of 
cooked meat, 832 quarts of beef tea, and 38 quarts of gruel, 
lt would be scarcely possible to expect that this extraor- 
dinarily extensive system of relief should be quite free from 
accusations of abuses. On the one hand it was stated that 
small maaufacturers took advantage of these charities to 
make their hands work for shamefully small wages, while, 
on the other, it was stoutly affirmed, “by many well 
qualified to judge, that, of the number receiving relief in 
Manchester, twenty-five per cent. were not fit objects.” 
The question of emigration was agitated in the early 
months of 1863 ; £10,000 were voted in New Zealand for 
its promotion, but, naturally enough, and, indeed, as it has 
turned out, most fortunately, the manufacturers were 
against it, and but little was done in this direction. ‘The 
secretary of the Cotton Supply Association estimated that 
the sum of £81 would be lost to the trade for every working 
hand that emigrated ; and the schemes of the Lancashire and 
Queensland Co-operative Emigration Society found but 
few supporters. At the opening of the session of 1863 the 
speech from the throne again alluded to the cotton dis- 
tricts, and Lord Derby, upon the motion for the address, 
spoke at length on their condition and prospects. Only a 
week after the opening of Parliament the President of the 
Poor-Law Board rose to move for leave to introduce a bill 
for the continuance of the Union Relief Act; and it was 
passed, with one or two amendments. In the meantime 
the central executive committee continued their good work, 
in communication with a continually increasing number of 
local committees. In February arrived the George Gris- 
wold, with, among other stores, 15,000 barrels of fiour. It 
was attempted to pervert this generous gift to the service 
of a political demonstration ; but the design was frustrated 
by the stardy determination of the Manchester operatives, 
The officers of the George Griswold were not, however, 
implicated in this strange attempt. A much more serious 
riot occurred at Staleybridge, which was less fortunate 








than other places in having an eloquent demagogue. It 


fortunately ended without bloodshed, and Mr. Arnold’s 
verdict thereupon is, that “had the local committee dis- 
played more forbearance and tact, the riot might never 
have commenced,” while, “had they shown less firmness 
towards the conclusion, the riot might have been prolonged 
and seriously extended.” This affair revived the emigra- 
tion question; but as more than £1,500,000 had been 
already subscribed for the relief of the distressed popula- 
tion, and as, to send out, say, 50,000 persons to Australia, 
at least £750,000 would be required, “it is hardly too 
much to assume that no such sum could have been raised 
for the purpose.” Early in April the Staleybridge rioters 
were tried at Chester, being very leniently dealt with ; 
notwithstanding which a wave, so to speak, of discontent 
passed over the district, being felt at Stockport, at Wigan, 
and more especially at Preston, where it threatened to 
submerge order for a time. 

An undoubted impulse to the art of building vessels of 
quick speed was given by the great demand for ships of 
this class for use in the blockade running trade. The great 
gains to be obtained by blockade running to the Southern 
States, explains the success of the Confederate Loan. ‘The 
Southern States had bound themseives to redeem this stock 
with cotton at the rate of 6d. per pound. Suppose a mer- 
chant bought at a fall of 50 per cent., which was soon 
reached, and then succeeded in running the blockade with 
goods, he could first sell these at the enormous rates pre- 
vailing in the Southern ports, while he could afterward 
lay in a stock of cotton at a cost to himself of 3d. per pound. 
As in England this cotton could realise eight times as much, 
the gains were thus so great that “it was estimated that 
the capture of seven vessels would not bring loss to the 
adventurers, if the eighth were but successful.” The rate 
of profits of a successful run were in fact set down at about 
five hundred per cent. In truth, these enormous gains 
were indirectly made out of the wind which was blowing 
such evil to the Southern planters and the Lancashire 
operatives, On the 28th of April, Mr. Ferrand, after a 
speech which formed a severe bill of indictment “ against 
the cotton manufacturers, moved in the House of 
Commons that it is the duty of the Government 
to take into consideration, without delay, what may 
be necessary to relieve the distress which prevails 
in the cotton manufacturing districts, so that the 
people may be no longer continually unemployed.” It was 
moved, as an amendment, that a royal commission be 
appointed to inquire into the subject ; but the President of 
the Poor Law Board stated that he had already determined 
to send a competent person into Lancashire, in order to in- 
quire into the question of employing the operatives in 
draining and improving agriculturalland. This statement 
was heard with great satisfaction on both sides of the 
House, and both the motion and amendment were with- 
drawn. Mr. Robert Kawlinson, C.E., who had been for 
years in government employ, was the professional man 
chosen for this purpose. ‘The subject of employment had, 
indeed, been already considered by the Central Executive 
Committee, but they despaired of such works being under- 
taken without the aid of the Government; not but that the 
necessity for drainage works was much felt in the manu- 
facturing districts. In the haste for making money, no 
system for getting rid of the sewage can be said to have 
been in use. ‘here were only middens, or cesspits, in the 
back yards, consisting of brick receptacles, in which the 
refuse was exposed to the putrifying influence of the 
weather, and thus bottled up for the slow poisoning of the 
inhabitants. One of the results was that the rate of 
mortality was nearly one-half per cent. higher in Lanca- 
shire than in the rest of England; in other words, that 
12,500 more lives were added to Death’s annual harvest. 
“In some places there were sewers, but too often neglect, 
or the interference of new buildings, had caused them to 
become choked, and consequently worse than useless.” The 
public works’ inquisition revealed very many yet worsecases. 
‘The necessity for sewage thus thrust itself most prominently 
forward, but the Government engineer also saw that many 
other works, such as the formation of public cemeteries, of 
recreation grounds, the improvement of roads, and, more 
especially, the organisation of water supply, were very 
greatly needed. It was rather the difficulty of obtaining 
tunds than the want of legal powers, which had kept the 
local authorities from undertaking these public works. 
The Local Government Act could have been long ago had 
recourse to, bat it would have taken three months to com- 
plete the requisite legal proceedings necessary for its 
adoption. ‘The results of Mr. Rawlinson’s survey showed 
that the distressed operatives were very desirous of 
obtaining out-door employment. With regard to the works 
themselves, if both money and power were provided by 
the Legislature, he saw that these improvements would 
afford a certain amount of empioyment for the distressed 
popalation, the cost of which would be borne locally, 

By 1863 it got quite clear that it would be for years 
hopeless to look for a full supply of cotton from America. 
For years previous the members of the Cotton Supply 
Association were looked upon as amiable enthusiasts, but 
they had long been quietly, and with some success, making 
strenuous efforts to promote the growth of cotton in other 
parts of the world. ‘The Indian district of Dharwar took 
kindly to the New Orleans variety of cotton plants, though 
it is said to have failed in the north-western provinces, 
But it is not likely that India ever would have been able 
to take a position while in full competition with the 
Southern States. Much has yet to be done in this direc- 
tion in India, and the steam plough will have to largely 
supersede the rude native impiement, which merely 
scratches up the rich soil. ‘The Cotton Supply Association 
did not, however, confine their attention to India; and 
in Egypt, Greece, Morocco, and South America, it was 
attempted to open up new sources of supply. 

For some weeks preceding the first of May the supply 
had been gaining upon the consumption, so that there was 
no more a literal cotton famine. ‘The condition of the 
population was also steadily improving—migration and 
emigration had done some good—the general health of the 
remainder was even apparently improved, while the pros 
pect of employment on the public works relieved much 
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anxiety. Mr. Arnold regrets that “the masters were not 
at this time a little bolder in their consumption of Indian 
cotton.” But week by week the pauperism decreased, and 
by the end of May nearly 100,000 persons were struck off 
Mr. Farnall’s list since the maximum of the 6th of Decem- 
ber. On the 8th of June Mr. Villiers brought in the Public 
Works (Manufacturing Districts) Bill. {ts chief object 
was, as we have said, “ to shorten and facilitate the pro- 
cesses by which local authorities could obtain loans for 
carrying out public works.” The proposed measure seemed 
to give general satisfaction, which found its expression in 
the local press, and the utterances of the leading magnates 
of the cotton districts. But the members of the Central 
Relief Committee feared that yet something more would have 
to be done by the Government, in order to meet the 
approaching winter. “Of the £1,500,000 to be expended 
in public works, Mr. Rawlinson’s estimate for unskilled 
labour was only £431,756, and the weekly loss of wages by 
the suspension of the cotton manufacture was, even now, 
£149,914.” Mr. Ferrand thus recommended a large 
measare of emigration—a proposal which after- wisdom can 
now easily censure, but which seemed at the time, and in 
ignorance of the then future, only just and reasonable. 
But by Midsummer the number of paupers had decreased 
by 41 per cent., and forty-seven local committees were 
enabled to suspend operations. Only slowly was it yet 
realised that the famine was over, and that a milder stage 
of the disorder was beginning. There was now, indeed, 
some prospect of the revival of the cotton trade. ‘The esti- 
mated import of Indian cotton for the twelve months was 
1,772,675 bales; and from all sources 743,396 bales had 
been already received. The Mediterranean and China made 
up a deficiency in the Indian supply caused by a bad season, 
while the imports from America—stimulated by the enor- 
mous profits of successful blockade-running—had greatly 
exceeded those of 1862, ‘The weekly consumption of 
cotton had now risen to 27,200 bales, and, steadily in- 
creasing, it was now clear that a sufficiency of the supply 
was a mere question of time. The prejudices against 
Surat cotton were similarly diminishing, and invention and 
experience were every day lessening the drawback to its 
being worked up. Many complaints were made as to the 
dirt, rubbish, and even stones found in the Indian bales; 
but some of the loudest-mouthed complainants retorted on 
their Eastern purchasers by heavily sizing the Man- 
chester shirtings. A less dishonest adulteration was prac- 
tised by mixing bleached waste of flax, or cotton waste 
itself, with the cleaned cotton before spinning. ‘The Cotton 
Supply Association continued to make great efforts ; in five 
years “they had distributed 6,107 cwt. of seed, 642 cotton 
gins, and sixty-two ploughs.” Numerous joint-stock com- 
panies were formed for its cultivation, but before long it 
was fully understood that plentiful Jabour no less than land 
was required. Only India and Egypt seem to at present 
possess such a combination of cheap land and labour 
as to put them on a level with the Southern States before 
the war. The question whether the Indian Government 
should officially stimulate the production of cotton was con- 
sidered in the House of Commons upon a motion of 
Mr. Caird, but it seemed to be thought that it ought rather 
to confine its attention to developing the means of commu- 
nication of the country. In the meantime the Public 
Works Bill was being carried; but before it received the 
royal assent the question of continuing the Union Relief 
Acts again came before the House of Commons. In 
committee Mr. Villiers proposed two amendments: that 
six shillings should be substituted for five, as the charge to 
be borne as the net rateable value of the unions before they 
were empowered to call for contributions from their 
counties. The power of borrowing was to be facilitated by 
the second amendment, authorising the Loan Commissioners 
to make advances to the unions, chargeable upon their 
common fund, and repayable in twenty years, with 
interest at 34 per cent. On the 2lst of July, 1863, the 
Union Relief Aid and the Public Works Acts received the 
royal assent. With these gifts from the Legislature 
Lancashire went on her way, trusting to her own resources 
now that the crisis of the cotton famine was once passed. 

‘The author promises, upon the completion of the works 
in Lancashire, to give an account (to which we expectantly 
look forward) of the operation of the Public Works Acts. 
Under their provisions £1,846,000 has been appropriated, 
in 155 separate loans; and the works themselve comprise 
304 miles of main sewers, 766 acres of paving, flagging, 
and street formation works; the aggregate length of these 
streets and highways being 276 miles. Keservoirs for 
water supply are being constructed with a cubical capacity 
estimated at 1,486,675,000 gallons. ‘Their beneficial opera- 
tion is shown in the fact that their first effect was to bring 
contentment amongst all classes, stopping all emigration 
schemes, and any tending to bread riots, It appears that 
some 33,696 of the population have derived their sustenance 
from these works. 

Great as have been the hardships endured in Lancashire 
during the cotton famine, it would seem that this adversity 
on a large scale has borne an even larger proportional 
amount of the usual compensating action. Like the great 
mutiny, which caused us to sweep up and set to rights our 
Indian household, as if in preparation for the American 
war, so has even the cotton famine brought with it benefits 
whieh could scarcely have been acquired by milder means. 
The Lancashire cotton trade has now no longer, so to 
speak, all its eggs in one basket. India, Egypt, and even 
other countries, are now the rivals of the Southern States 
in reising the manufacturing staple of Lancashire. It is 
‘ore than probable that the commercial interests of the 
manufacturers themselves will have benefitted by the rude 
experience of the last few years. With regard to the opera- 
tives it may be said that, just as the Public Works Acts are 
draining and providing theneglected Lancashire towns with 
water, so have the schools at which their inhabitants were 
taught during the enforced idleness of the famine, brought 
to bear a scarcely less needed moral drainage and irriga- 
tion. Many a father will have there learnt the value of 
education for his sons, while the knowledge of household 
duties, so much neglected in the factory districts, has been 
similarly increased amongst the other sex. 





THE ATLANTIC CABLE. 


ARRIVAL OF THE GREAT EASTERN AT CKOOKHAVEN. 
CrooxHaven, Avoust 17. 

Tue following telegram reached London yesterday evening :—The 
Great Eastern arrived off here this morning, and furnishes the 
following particulars of the operations for laying the Atlantic 
telegraph cable, which, it will be seen, has failed :— 

The Great Eastern sailed from Valentia, after making the splice 
with the shore end on the 3rd July, and continued on her voyage 
to lat. 51.25, long. 39.6, being 1,036 miles from Valentia and 600 
miles from Heart’s Content, Trinity Bay, Newfoundland. She had 
then paid out 1,212 miles of cable when it parted, on the 2nd of 
August, at 12.35 p.m., in soundings of 3,900 yards, under the follow- 
ing circumstances:—A partial loss of insulation having been dis- 
covered, the Great Eastern was stopped to recover that portion of 
the cable in which the fault lay, electrical tests placing it probably 
within six miles. The cable was passed from the stern to the bow 
of the ship for this purpose, and, after getting in two miles of cable, 
the fault being still overboard, the cable broke about ten yards in- 
board of the wheel at the bow, having been injured by chafing on 
the stern of the ship. Two previous faults had been discovered, the 
first in soundings of about 1,000 yards and the second in about 
4,100 yards, and had been successfully recovered and made good ; 
in the first case ten miles, and in the second two miles and a half, 
of cable were hauled in. After the cable parted a grapnel with two 
and a half nautical miles of rope was lowered down, the ship being 
placed so as to drift over the line of cable. The eable was hooked 
on the 3rd, and when 2,200 yards of the rope had been hauled in, 
a swivel in the latter gave way, and 2,800 yards of rope were lost, 
the cable having been lifted 1,200 yards from the bottom. 

On the 4th a buoy, with a flag and ball, was moored with 500 
yards of rope, to mark the place. It is in lat. 51.38, long. 38.42.30. 
From the 4th fogs and adverse winds prevented a further attempt 
until the 7th, which was then made nearer the end of the cable, and 
was unsuccessful from the same cause, when the cable had been 
lifted about 1,000 yards. Another buoy was here placed in lat. 
51.28.30, long. 88.56.9. 

A third attempt was made on the 10th, which failed on account of 
the grapnel chain having fouled the flukes of the grapnel. The 
grapnel and last 800 yards of rope came up covered with ooze, A 
fourth attempt was made on the llth, at three p.m., which also 
failed through the breaking of the grapnel rope, when the cable had 
been raised 600 yards from the bottom. 

The stock of rope having now become exhausted, it became 
absolutely necessary to proceed to England for more and stronger 
tackle. 


The practical conclusion unanimously arrived at by those engaged 


in various capacities in the expedition are as follows :— 

First,—That the steamship Great Eastern, from her size and con- 
sequent steadiness, together with the better control obtained over 
her by having both the paddles and screw, render it possible and 
safe to lay an Atlantic Telegraph cable in any weather. 


Second,—That the paying-out machinery constructed for the | 


purpose by Messrs. S. Canning and Clifford worked perfectly, and 
can be confidently relied on. 

Third,—That the insulation of the gutta-percha covered conductor 
improved when submerged to more than double what it had been 
before starting, and has proved itself to be the best insular cable ever 
manufactured, and many times higher than the standard required by 
the contract. 

The cause of the two faults, which were recovered, was in each 
case a perforation of the gutta-percha through to the conductor pro- 
per by a piece of iron wire found sticking in the cable. Electrically 
the third fault was analogous to the first. The difficulty may be 
provided against in futuré. 

Fourthly,—That nothing has occurred to create the least doubt 
in the minds of those engaged in the expedition of the practicability of 
a successful laying and working of an Atlantic cable, but on the 
contrary their hopes have been largely increased by the confid 
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1036. Ropert TURNER, Deptford, Kent, ‘‘ An improved chain or iron cable 
shackle.” — Petition recorded 11th April, 1865. 

1037. GusTAVE WILHELM ROTHLEB, Soho, Middlesex, ** A new apparatus or 
ae, for flying through the air.”—Petition recorded 12th April, 

365. 

1188. EpwarD Moorz, Tewkesbury, Gloucestershire, ‘* Improvements in 
the manufacture of dress shirts and dresses made by means of the stuck- 
ing frame.”—Petition recorded 28th April, 1865. 

1283. CHARLES STOART Baker, Fleet-street, London, ‘‘ Improvements in 
paddle-wheels.”"—A communication from Matthew Augustus Crooker, 
New York, U.S.—Petition recorded 9th May, 1865. 

1398. JOSEPH ARMSTRONG, Masbrow, Yorkshire, “ Improvements in the 

fi 0! ings for the permanent way of railways, and also in 
tires for wheels.”—Petition recorded 20th May, 1865. 

1524. Toomas Forstek, Manchester-road, and James ECKERSLEY, Kirk- 
street, Bolton, “ Improvements in looms for weaving.” —/etition recorded 
3rd June, 1865. 

1537. JAMES ATKINS WoopBuRY, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in paper or cloth-lined paper collars, and in 
pt hinery for facturing the same.”—Petition recorded 5th June, 

1640. Epwin Bygruey, Bristol, Gloucestershire, ‘‘Improvements in the 
means | of communication between passengers and guards of railway 
trains.” 

1641. GzorGe Hase.tixg, Southampton-buildings, Chancery-lane, London, 
** Improved sewing machinery and stitch formed by the same.”—A com- 
munication from John Jay Sibley, New York, U.S. 

1642. VALENTINE Baker, Dublin, Ireland, “ Improvements in hydraulic 
motive power machinery.”— Petitions recorded 17th June, 1805. 

1654. IsuamM BaGes, Chancery-lane, London, “Improvements in electric 
telegraph instruments and relays.”—Petition recorded 20th June, 1865. 

1692. — Turton, Sheffield, Yorkshire, ‘‘ Improvements in floating 

jocks,” 
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1694, FReDERIC GERMAIN DavID, Fetter-lane, London, *‘ An improved com- 

— for the manufacture of printers’ rollers,” —Petitions recorded 24th 
‘une, 1865. 

1830. FREDERICK Massky, Tysoe-street, Clerkenwell, London, “ Improve- 
meuts in ships’ logs.”—Petition recorded 11th July, 1865. 

1854. GuorGk CLARK, Napier-street, Dover-road, Surrey, ‘‘An improved 
drawing instrument.”—A communication from Garcia de Morales, Rue 
de Liedekerke, St. Josse-ten-Noode, Brussels, Belgium.— Petition recorded 
14th July, 1865. 

1866. Joun PAUL BauGH Le PatocreL, Garden Reach, Calcutta, Bengal, 
East Indies, “‘Improvements in ventilators.”—Petition recorded 18th 
July, 1865. 

1874. JouaNN ERnsT Faiepricu Lupeke, Stonefield-street, Islington, 
Middlesex, ‘“‘ Improvements in motive power by capillary attraction.” 

1380. Josep GRINDLEY Rowe, Queen-square, Westminster, ‘ Improve- 
ments in signal and alarm apparatus for railways and railway trains,”— 
Petitions recorded 19th July, 1865. 

1888. CHARLES Rosson, Birmingham, ‘‘ Improvements in portable charge 
holders for breech-loading guns, whether single or double barrelled, as 
pr ns in the means of manufacturing the said hoiders and in exploding the 
charge.” 

1889. WILLIAM TRaNTéR, Birmingham, ‘‘ Improvements in fire-arms and in 
cartridges for the same.” 

1890. CoRTLAND HERBERT Simpson, Bexhill, Sussex, ‘‘ Improvements in 
apparatus for propelling vessels,” 

1891, Henry AvGusTUS CLUM, Fleet-street, London, “ An improved instru- 
ment for indicating atmospheric changes.” 

1892. THOMAS SWINBURNE, South-square, Gray’s-inn, London, “‘ Improved 
mechanism for propelling, driving, and forcing purposes.” 

1895. RaLpH SMYTH, Hastings, Sussex, and WaxpLe EasTLAND Evans, 
Market-place, Great Portland-street, London, * !mprovements in organs 
and harmoniums and similar keyed instruments.” 

1897. MorGAN LAWRENCE Parry, St. Paul’s Churchyard, London, ‘ Im- 
provements in condensing apparatus for steam engines.”—Petition re- 
corded 20th July, 1865. 

1899. Saint Joun Vincent Day, Buchanan-street, Glasgow, Lanarkshire, 
N.B., ** Improvements in the propulsion of ships and in the machinery or 
ayparatus connected therewith.”—A communication from Thomas Craig, 
Maori Point, Otago, New Zealand. 

1900. Louis ALPHONSE Maurice CHAULIN, Rue de l’Echiquier, Paris, “ An 
improved process for rendering wood incombustible.” 

1901. GrorGe TayLor, Heywood, and Josgra Crossiey, Bury, Lancashire, 
“* Improvements in covers for rollers used in spinning cotton.” 

1902. JAMES WALTON, Willenhall, Staffordshire, ** Improvements in locks 
and in jatch bolts for locks and latches.” 

1903. RicuaxkD Morr Wanzgr, Cheapside, London, ‘‘ Improvements in 
sewing hi am A ation from John Tarbox, Hamilton, 
Canada. 

1906. EpwarpD Scuavs, Manchester, ‘An improved sizing material to be 
employed for sizing ur dressing yarns preparatory to weaving.”—A com- 
munication from John Ulric Billwiller, St. Gallen, Switzerland. 

1907. CuarLEs Garpyer, Dover, Kent, “ Improvements in apparatus for 
cleaniug windows,” 

1909. WILLIAM SPEAKMAN YarTEs, Leeds, Yorkshire, and ARTHUR FREEMAN, 
Manchester, “Improvements in machinery or apparatus for folding 
fabrics on to car:boards or metallic plates for the purpose of hot- 
pressing.” —Petitions recorded 21st July, 1865. 

= EpMusD PERRE, Manchester, ** Certain improvements in the method 








obtained on this voyage. 

Fifthly,—That if the Great Eastern steamship is supplied with 
sufficiently strong tackle and hauling-in machinery for depths of 
4,000 or 5,000 yards, there is little or no doubt of the possibility of 
recovering the lost end of the cable and completing the line already 
about two-thirds laid. 





The following telegram has been received by the Atlantic Tele- 
graph Company :— 

“ From C. F. Varley, Great Eastern, Crookhaven. 

“ July 24,— Partial loss of insulation when 74 miles of cable payed 
out; depth, 500 fathoms; recovered 10} miles of cable. Cut out 
the fault, and started again next afternoon. Detention, 38 hours. 

July 29.—Total loss of insulation when 780 miles payed out; 
picked up 2} miles, cut out fault, and sailed the same day; depth, 
2,000 fathoms; detention, 183 hours; insulation of submerged cable 
more than doubled, and conductivity considerably increased. 

‘“‘ August 2.—Partial loss of insulation when 1,212 miles payed 
out ; recovered 2 miles; depth, 1,950 fathoms: fault still overboard, 
when cable fouled hawser pipe, and broke in conscquence of damage 
sustained in clearing it therefrom. 

“ August 3 to 11.—Moored two buoys; grappled four times for 
cable, and hooked it three times; on each occasion, after lifting it 
several hundred fathoms from the bottom, tackle broke close to bow 
of vessel. 

“ All the grappling rope being lost, obliged to return, All enter- 
tain hopes that lost end of the 1,200 miles can be recovered, and the 
line successfully completed to Newfoundland.” 





A telegraphic despatch in the second edition of the Times says :— 

“ All well on board. The ship behaved admirably, but the pick- 
ing-up machinery was defective, and may be said to have caused 
the final failure.” 





Steam-Sarerine.—The following is from Messrs. Alfred Brett and 
Company's circular, dated London, August 1st ;— Some improve- 
ment in steam-shippivg has taken place within the past month, but 
it is only partially sustained, and there is not at this moment avy 
prospect of its continuance. A few sales nave been effected of new 
steamers at fair prices, but the demand for second-hand has been 
limited. The chartering has been inactive; low rates for good 
useful steamers on time still prevail, with little demand. Freights 
to and from the Baltic have experienced no improvement, and rates 
remain dull. Moderate inquiries have taken place, principally for 
coals, to the Mediterranean. Homeward cargoes are, however, 
scarce. No demand has yet taken place for fruit cargoes, which 
usually occurs at this period,” 
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1) ing motive power, and in apparatus connected therewith.” 

1911. WitL1amM Diaper, Tabernacle-walk, Finsbury, Middlesex, “ Improve- 
ments in the construction of safes or strong receptacles for the protection 
of property.” 

1912 GrorGe WILSON and Jamzs GoopreLLow, Glasgow, Lanarkshire, N.B., 
** [mprovements m bedsteads, sofas, and chairs.” 

1913. WiLLIAM Epwak> NgEwrton, Chancery-lane, London, “ Improvements 
im the construction of valves for steam and other engines.”—A commu- 
nication from Thomas Shrimton Davies, Jersey, New Jersey, U.S. 

1914, JOSEPH PiERRK GILLARD, Paris, “ Improvements in the manufacture 
of soda and carbonate of soda,” 

1915. MATTHEW PikRs Watr Bou.ton, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in obtaining motive power when heated air or aeriform fluid is 
employed.”— Petitions recorded 22nd July, 1865. 

1919. Joun McGricor Crort, Abbey-road, St. John’s Wood, Middlesex, 
** Improvements in rudders for stecring ships or vessels.” 

1921. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘A new or 
improved instrument to be employed in examining and facilitating opera- 
tions in the throat."—A communication from Philippe Otnon de 
Clermont, Paris.— Petitions recorded 24th July, 1865. 

1923, Max Benjamin SCHUMANN, Manchester, ‘‘An improved portable 
chamber or receptacle to contain aerated liquids, and the apparatus con- 
nected therewith, by which the flow of such liquid is regulated and 
measured.” 

1924. Joun Ria@, Crewe, Cheshire, “‘ Improvements in the construction of 
railway carriages.” 

1925. Lovis Petre and Epwarp SamveL Tucker, Stamford-street, Surrey, 
“‘Improvements in orsamental tables and table stands, such as cruet 
frames, liqueur frames, flower, egg, and other stands.” 

1926. THOMAS JKFFKRSON MaYALt, Red Lion-court, Fleet-street, London, 
“ Improvements in parts of miutary and other outtity.” 

1927. MARTYN JOHN KobeERtTs, Pendarren, near Crickhowell, Brecknock- 
shire, ‘‘ Improvements in means or apparatus for producing friction or 
adhesion between pulleys, rollers, and the like, and cords, bands, belts, 
or chains passed over or around them.” 

1929, Joun Juckgs, jun., Armagh-road South, Old Ford, Bow, and JouN 
DWINBURNE, Wenluck-street, City-road, London, ‘‘ Improvements in loco- 
motive boiler furnaces.” 

1930. Henry WriGut, Goodge-street, Tottenham-court-road, London, ** An 
improved shank for buttons, studs, and solitaires.” 

1931. Jonn Henry Jounson, Lincoln’s-inn-tields, London, ‘ An improved 
mode of lacing boots and shoes, and other articles united by laces.”—A 
communication from Van Wagener, Boston, Massachusetts. U.S. 

1933. ASTLEY Paston Price, Lincoln’s-inn-tields, London, ‘* Improvements 
in the manufacture of carbonate of ammonia and in the utilisation of the 
product obtained in such manufacture.”—A communication from Hugo 
Kunheim, Berlin, Prussia.—Petitions recorded 25th July, 1865. . 

1933. WILLIAM RicHarbs and Josep Ricuarps, Oldvury, Worcestershire, 
~ Certain improvements in the facture of sal ac.” 

1937. JULES BELICARD, jun., Manchester, “ Improvements in the manufac- 
ture of velvets, plushes, and other pile fabrics, and in the machinery or 
apparatus connected therewith.” : 

1933. Gzor@s TOMLINSON BousFikLD, Loughborouzh Park, Brixton, Surrey, 
“Improvements in apparatus for burving combustible aud volatile 
liquids for generating steam and other similar purpo-es.”—A communlca- 
tion from Patrick Hayes, Foot’s Cray, near Melbourne, Victoria. 

1939. EpwarD Spicer, New Bridge-street, Blackfriars, London, ** Improve- 
ments in compositions simitar to gunpowder for biasting, for use In 
ordnance and fire-arms, and for other purposes.” —A communication from 
Pedro Nisser, Melbourne, Australia. P 

1940. SamugL Lusty, Walworth, Surrey, “ Improvements iu fluid meters. 

1941. ALFRED VINCENT NEWTON, Chancery -lane, London, “Certain im- 
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provements in sewing b y- jon from Isaac Merritt 








Singer, New York, U.S. o 
1942, WiuLiaM EpwARD NEwToN, Chancery-lane, London, ‘“ Improvemen 
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in’ machinery for planing metals.”—A communication from William 
Sellers, Philadelphia, Pennsylvania, U.S. , : 

1943. FREDERICK PuLMAN, Whiteball-yard, Westminster, and RicHaRD 
Gusmay, Woolwich, Kent, ** An improved composition for coating ships’ 
bottoms and the surfaces of other vessels or structures which are exposed 
to the action of sea-water.” 7 

1944. W1LL1AM Barton, Boston, Lincolnshire, “‘ Improvements in the con- 
struction of cooking stoves and ranges.” 

1945. JEAN Jaques, SAMUEL WENK, and ALEXANDRE ALPHONSB MATHIEU, 
Quai de Valmy, Paris, ** Improvements in apparatus for preventing 
accidents on railways.” —Petitions recorded 26th July, 1865. 

1948. RusseLL Mortimer, Bush-lane, London, ‘‘ Improvements in instru- 
ments for marking or impressing railway tickets.” 
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the manufacture of pins, needles, and other articles where points or 
tapered ends are required.”—A communication from Henri Caudery, 
Lausanne, Switzerland.— Petition recorded 6th April, 1865. 

929. Epwarp WELcu, Vimiera-place, South Lambeth, Surrey, “ Improve- 
ments in fire-places and flues and apparatus connected therewith.” 

991. SAMUEL SMITH and Joun W1LLIaAM Jacxsoy, Keighley, Yorkshire, 
“Certain improvements in governors or regulators for steam or other 
motive power engines.” 

995. Hanry Epmonps, Peel Lodge, oat, 8 thampton, “Imp t 
in apparatus for lighting and ventilating ships, part of which is also 

licable for producing fresh water at sea."— Petitions recorded 7th April, 
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1865. 
1012. StzamUND Moors, Liverpool-street, Bishopsgate-street, London, ‘‘ Im- 
in electro-magnetic engines.” 





1949. WiLLtAM Epwarp Ngwron, Chancery-lane, London, “ Imp 
in bolt-screwing machines.”—A communication from William Sellers and 
Coleman Sellers, Philadelphia, Pennsylvania, U.S. 

195!, ALEXANDER CuB¥¥INS, Randolph-street, Camden Town, Middlesex, 
«« Improvements in the construction of omnibuses.”—Petitions recorded 
27th July, 1865. , ke 

1955. Isaac Grecory, Chorlton Hall, Victoria Park, 
means of communication by signals between passengers, 
drivers of railway trains.” 

1957. WiLL1AM Epwarp Newron, Chancery-lane, London, “An improved 
process for applying air-proof solutions to the interior of casks and 
barrels."—A communication from Edward Delavin Woodruff, Aurora, 
New York, U.S. ‘ 

1958. Witu1AM Epwarp Newron, Chancery-lane, London, ** An improved 
water meter which may be employed as a water, steam, or gas engine.”— 
A communication from Henry Isham, New York, U.S. 

1959. RoBERT BRiGHTMORE MiTCHELL, Bakewell, Derbyshire, “An improved 
brake for railway and other wheeled carriages.” 

1960, WuL1AmM CockBuRN, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
weaving ornamental fabrics.”—/etitions recorded 28th July, 1865. 

1961. RopERT CLAYTON, Pudsey, JAMES Raper, and Joun GouLDING, Tong, 
near Bradford, ** Certain improvements in looms for weaving.” 

1962. FREDERICK AUGUSTUS ABEL, Royal Arsenal, Woolwich, Kent, “ Im- 
pr ts in ds for waterproofing and insulating purposes.” 
1965. ALFRED AuGusTus LarMUTH, Salford, Lancashire, ‘‘ Improvements in 

machinery or apparatus for cutting the edges of paper hangings.” 

1966. RevusEN Woxsnor, Bradford, Yorkshire, ‘‘ An improvement in ‘cap 
frames.’” 

1967. VALENTINE Baker, Dublin, Ireland, ‘‘ Improvements in applying and 
utilising water power.” 

1969. Joun Swinpurns, Wenlock-street, City-road, London, and JamEs 
LaminG, Lauderdale-buildings, Alder-gate-street, London, * Improve- 
ments m means or apparatus for stopping or retarding railway carriages.” 
—Petitions recorded 20th July, 1865, 

1974. Aveusts Yves ReuM, Rue Saussure, Paris, “Certain improvements 
in crinolines.” 

1976. Erpuratm Sapeb, Moorgate-street, London, ** Improvements in the 
manufacture of iron rails and girders.”.—A communication from Martin 
Dieudonné Henvaux, Saint Servais, near Namur, Belgium. 

1977. Joun Lawson and Eowakp Gerrarp Fitton, Leeds, Yorkshire, ‘* Im- 
provements in preparing machinery for flax, tow, jute, and other fibrous 
materials.” 

1979. ALFRED Vincent Newton, Chancery-lane, London, ‘‘An improved 
method of obtaining induced currents of electricity from magnets an 
induction coils."—A communication from Jerome Kidder, New Yu:k, 
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1980. ALFRED VincENT Newton, Chancery-lanc, London, “ An improve- 
ment in refining petroleum and other bydrocarbon oils."—A communi- 
cation from Robert Augustus Chesebrough, New Rochelle, New York, 
US, 


1981. ALerED Vincent NEwron, Chancery-lane, London, ‘‘An improve- 
ment in ejectors for discharging bilge water and for other purposes,”— 
A communication from Nathan Leffingwell Chappell, New York, and 
Blase Lorillard, White Plains, New York, U.S. 

1982. Wiutiam CLark, Chancery-lane, London, “Improvements in appa- 
ratus to be used in swimming.”—A communication from Jean Baptiste 
Victor Chastcl, Boulevart St. Martin, Paris. —Petitions recorded 31st July, 
1865. 

1985. THOMAS BeLt Patoy, Montrose, Forfarshire, N.B., “ Improvements 
in hinery for the facture of linen or other yarns or threads,” 

1986. WiLL14M La Penoriers, Essex-street, Strand, London, ** An improved 
composition for coating the bottoms of iron and wooden ships by which 
the same are preserved from fouling and the iron from corrosion, whether 
intervally or externally, by sea or other water or moisture, which is 
applicable to iron of any kind exposed to the action of moisture.” 

1990. Louis Em1Le Constant Martin, Adam-street, Adelphi, London, ‘‘ Im- 
P ts in | tive and other tubular boilers.” 

1922. Matruew P1x«xs Watt Boutton, ‘ew Park, Oxfordshire, ‘* Improve- 
ments in obtaining motive power by hcat.”— /'etitions recorded lst August, 
1865. 

1993. ALFRED Forp, Arthur-street West, London, “An improved method 
ot forming india-rubber, gutta-percha, or such like balls.” 

1994. Henry Levy, Glasgow, Lanarkshire, N.B., “ Improved means for 
testing alloys of gold.” 

1995. THoMAS ANDREW and James WutLEy Taylor, Commercial-street, 
Spitalfields, London, *‘ Imp d mechanical arrang f ing 
applicable to the doors and cases of safes and strong rooms, for the 
purpose of preventing the opening thereof by wedges or levers.” 

1997. Joun Groves TgeaL, Leeds, Yorkshire, ‘* Improved apparatus for com- 
munication between passengers and guards in railway trains.” 

1998. JoHN CrEAN, East-road, City-road, aud CuarLEs JoserH Barr, Chapel- 
street, Shoreditch, London, *‘ Impr in tus and means for 
giving alarm in cases of fire.” 

1999. FREDERICK CHARLES Dear, Hertfordshire, ‘‘ Improvements in the 
means of communication between the passengersand guard and driver of 
a railway train.” 

2002. WILLIAM Wuartoy Burpon, Newcastle-upon-Tyne, “ Improvements 
in reducing vegetable fibre to pulp and in machinery employed therein.” 

2003. RicuarD Battery, Hoxton, Middlesex, and JosrpH EaGLaND, Hatton- 
garden, London, ‘* An improved fastening or lock,” 

2004. CHARLES Hopeson, Portarlington, Queen’s County, Ireland, ‘‘Im- 
provements in and apparatus for treating peat in bogs and obtaining it 
therefrom, also applicable to tilling and cultivating land.” 

2005. WittiaM HENRY PsTITJEAN and EpwarD McNatty, Manchester, 
“ Improvements in the construction of railway carriages, and in railway 
brakes and signals, part of which is applicable to marine purposes.” 

2006. HEKBERT ALLMAN, Ampthill-square, London, ‘‘ Improvements iv 
burglar-proof safes.” 

2007. Joun Henry Ty.LER, Bermondsey, Surrey, “‘ Improvements in appa- 
ratus used in rolling leather.’’—Petz/ions recorded 2nd Auyust, 1865. 
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Patents on which the stamp Duty of £50 has been Paid. 

— Francis Montgomery Jennines, Cork, Ireland.—Dated 8th August, 
462. 

2226. Epwarp Humpurys, Deptford, Kent.—Dated 8th August, 1862. 

2244. James Lancevotr, Birmingham.— Dated 11th August, 1862 

2413. Joun Nickson and Tuomas WappineuaM, jun., Manchester.— Dated 
lst September, 1862. 

2509. THoMas Mouingux, John Dalton-street, Manchester.—Dated 11th 
September, 1862. 

=e some Combe and Joun Henry SMaLpacy, Leeds,—Dated 11th August, 

2280. ALEXANDER WaLkER. Liverpool.— Dated 1ith August, 1862. 

2380, WiLuiAM EDWARD NEWTON, Chancery-laue, Londun.—A communica- 
tion.— Dated 27th August, 1862. 

2877. WitttaM CLARK, Chancery-lane, London.—A communication.— Dated 
25th October, [s62. 






= + ALFXaNDER DetRuE. Dunkirk, France.—Dated 12th August, 162. 

2258. CUAKLES MARTIN WeEsTMacoTT, Noble-street, London.—Dated 12th 
August, 1862. 

2285, WILLIAM BEATsON, Rothe: ham, Yorkshire,—Datid 14th August, 1862 


_ Patents on which the Stamp Duty of £100 has been Paid. 
1838, Lovis Avotrut HeRRMANN and Ernest Innocent EMILE HERRMANN, 
Paris.—Dated 16th august, 1858. 
139, ALFXANDER JON taTeRSON, Edinburgh.— Dated 12th August, 1858. 
1851. Thomas Wort and Hesry Spexcer, Rochdale, Lancashire,— Dated 
13th August, 1858. 





Notices to Proceed. 

951. Rosert Bayses, Wimbledon, Surrey, * Improvements in suction and 
Jorce pumps,”—Petition recorded 4th April, 1865. 

966. WiLLiaM TeaLL, Lovis Lepaice, and Epwarp TuorNHILL Simpson, 

Wakefield, Yorkshire, ‘* Improvements in the manufacture of lubricating 

oil and grease.”—A communication from Emile Lepaulle, Paris. 

7. J#an Isiporé Dangiset, Dax, France, “lmprovements in seats for 

water-closets,”” 

969. CuaRLes WitL1aM Lancaster, New Bond-street, London, *‘ Improve- 
ments in fire-arms, and in apparatus for extracting cartridges and cart- 
ridge cases therefrom.” 

970. Epwarp RitHEerDon, Fenchurch-street, London, “ Improvements in 
protecting iron ships and other submerged structures from oxidation and 
corrosion.” 

971. Frepgric RamNrorD Enegor, Park-terrace, Nottinghamshire, “ Improve- 
ments in the manufacture of lace in twist lace machines,”—Petitions 
recorded 5th April, 1865. 

976. Epwix Henry Newsy, Cheapside, London, “An improved mode 
of pointing or tapering the ends of metallic rods or wires, applicable to 








hi 





1013. Tuomas TurRTON, Sheffield, Yorkshire, ‘‘ Imp ments in 
for cutting files.”— Petitions recorded 8th April, 1865. 

1020. W1LLI1AM Brooks, Philadelphia-street, Bristol, Somersetshire, ‘ Im- 
provements in heating files and file blanks,”—Petition recorded 10th April, 
1865. 

1023, CHARLES VAUGHAN, Birmingham, “ Improvements in the manufacture 
of iron and stee).”” 

1029. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in steam g tors, applicable also d or coolers.”—A com- 
munication from Thomas Luders, Philadelphia, U.S. 
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tube is doubled over upon its ends, so that the loose yarn ends are turned 
inside, this being done with both ends of the tube, so that the two sets of 
loose ends meet each other. The outer butt ends formed by this means are 
then stitched together, and the packing is worked into the form of a flat 
ring, and is saturated with red lead or other substance suitable for making 
the joint tight. This packing may, of course, be made square, or of other 
> aes to the shape of the steam joint to be packed.— Not pro- 
ceeded with. 


219. C. D. Apt, Si Pp ys, 
tus applicable to steam boilers for preventing deposits therein."—A com- 
munication.—Dated 26th January, 1365. 

This apparatus consists of a hollow closed vessel, by preference, of a 
spherical form, situated above the boiler, and made of equal strength with 
the same, which vessel is connected at its lowest extremity with the boiler 
by means of @ pipe provided with a stop-cock or valve. At its upper end 
the vessel carries a funnel, also provided with a cock or valve, through 
which the chemical or other fluid or compounds are introduced into 
vessel, such introduction of the fluids or compounds being facilitated by 
the escape of the air from the vessel through an escape pipe attached to the 
top of the vessel, and provided with a cock or valve. Another pipe pro- 
vided with a cock or valve establishes a icati b the 
steam space of the boiler and the top of the vessel, so that the 
said fluids or compounds being introduced into the vessel through 
the befor ti d funnel, and the cock of the latter and of the escape 
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ildi Chancery-lane, London, ‘‘ Appara- 











1030, Joun Henry Jounson, Lincoin's-inn-fields, London, “ I 
in the means for icating b the p gers and guards of 
railway trains or between two or more different situations.”—A commu- 
nication from Thomas Hunt, Bilboa, Spain. 

1032. ARcHIBALD TURNER, Leicestershire, ‘‘ Improvements in looms for 
weaving.” —Petitions recorded 11th April, 1865. 

1039. Henry Bripson, Bolton, | ire, “* Imp’ 
stretching frames and other purposes. 

1043, Jonn WaLkek, Birmingham, “ Improvements in door locks and 
latches.” 

1046. Tuomas JEFFERSON MayAuL, Red Lion-court, Fleet-street, London, 
** Improvements in fire-arms and in cartridges to be used therewith and 
with other fire-arms.”—Petitions recorded 12th April, 1865. 

1061. Curistopuex TuRNER, Bingley, Yorkshire, and Tomas Room, 
Burnley, Lancashire, ‘‘ Certain improvements in looms for weaving.” 

1062. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
ments in apparatus for feeding boilers, raising water, and propelling 
vessels.”—A communication from Pierre Lamain, Blois, France, - Peti- 
tions recorded 13th April, 1865. 2 : 

1084. Tuomas WHITEHEAD and NicuoLas Nussgy, Holbeck, Leeds, Yorkshire, 
*‘Improvements in machinery for combing, preparing, and drawing 
wool or other fibrous material.”—Petition recorded 18th April, 1805. 

1087. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ** Improvements 
in machinery for the manufacture of lace.”—A communication from 
Désiré Sival and Léon Sival, St. Pierre-les-Calais, France.—Petition re- 
corded 19th April, 1865. 

1113. EpwaRp Wi180n, Pall Mall, London, “ An improved lamp or signal 
for calling cabs and other vehicles by day and night.”—Petition recorded 
21st April, 1865. , y 

1144. Wiuiiam Cuark, Chancery-lane, London, ‘Improvements in washing 
or steeping and bleaching textile or tibrous muterials.”—A communication 
from Messrs. Neyret, Orioli, and Fredet, Boulevart St. Martin, Paris. 

1147. WinttaM Epwarp Newton, Chancery-lane, London, ** Improvements 
in penholders or cases.”—A communication from Auguste Masson and 
Pierre Hubert Cary, Rue St. Sebastien, Paris.—Petitvons recorded 21th 
April, 1865. 

1151. Gores Davies, Serle-street, Lincoln’s-inn, London, “ Improved appa- 
ratus for securing buttons to fabrics."—A communication from William 
James Gordon and Edmund David Gilbert, Philadelphia, Pennsylvania, 
U.S.— Petition recorded 25th April, 1865. ; 

1176. Joseru TANGYE, Birmingham, “* Improvements in hydraulic pulling 
jacks.” — Petition recorded 27th April, 1865. 

1201. Wiuiam CLARK Chancery-lane, London, “ Improvements in locks 
and other fastenings."—A communication from Paul Baudet, Boulevart 
St. Martin, Paris.—-Petition recorded 29th April, 1865. 

1228, Winu1AM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in folding beds and bed ds.” icati from Frederick 
Mesbrow Payne and John Spencer Giles, New York, U.S.—Petition 
recorded 2nd May, 1865. . 3 

1254, GrorGs Pret, jun., Manchester, and Isaac Mason, Sale, Cheshire, 
“Improvements in hydraulic presses for compressing cotton and other 
substances.” — Petition recorded Sth May, 1866. 

1358. WaLTrR Montcomenix, Glasgow, Lanarkshire, N.B., ‘* Improvements 
in locomotive engines."— Petition recorded 16th May, 1805. 

1387. ALFRED Vincent Newton, Chancery-lane, London, ** Improvements 
in the construction of screws and screw-drivers.”—A communication 
from Jared Augustus Ayres, Hartford, Connecticut, U.S.—Petition re- 
corded 19th May, 1865, X 

1445. Wi_u1aM CLARK, Chancery-lane, London, “ Improvements in knitting 

hives,” —A ication from Isaac Wixom Lamb, Rochester, 
Monroe, New York, U.S.— Petition recorded 26th May, 1865. 

1544. James Kenaepy, Elgin-road, Noting Hill, Middlesex, “ An improved 
method of submerging telegraphic cables."—Petition recorded 5th June, 
1865. 

1641. GroRGE HasEtine, Southamp ig 
“Improved sewing machinery and stitch formed 
munication from John Jay Sibley, New York, 
17th June, 1865. 

1776. Joun Jonson, Derbyshire, and Joun FarRMERLBY Dickson, Leicester- 
shire, “‘ Improvements in the conversion of wrought or malieable iron 
into steel, and in the means or apparatus employed therein.” — Petition 
recorded 5th July, 1865. % 

1781. Tuomas Symes Paipeavx, Piccadilly, London, ‘‘ Improving draught 
beer, ale, porter, and cider.”—Petition recorded 6th July, 1865. 

1804. Josepu Groree, King’s Holme, Gloucestershire,“ An improved manu- 
facture of coffins and air-tight receptacles.”—Petition recorded ith July, 
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Chancery-lane, London, 
f the same.”— A com- 
.8.—Petition recorded 





1865. 

1834. NATHANIEL JENKINS, Boston, Suffolk, Massachusetts, U.S., “ Improve- 
ments in steam and water valves.” 

1835. BENJAMIN FoTHRGILL, Cornhill, London, “ Improvements in regu- 
lating or controlling the power employed in actuating sewing and other 
machines of a light nature.”—Petition recorded 11th July, 1865. 

1839. WiLtIAM TRANTER, Birmingham, “ Improvements in fire-arms and in 
cartridges for the same.” 

1892. Tuomas SwinpuRNe, South-square, Gray’s-inn, London, ‘‘ Improved 
mechanism for propelling, driving, and forcing purposes.” 

1895. Ratru Smytu, Hastings, Sussex, and WARDLE EasTLAND Evans, 
Market-place, Great Portland-street, London, “‘ Improvements in organs 
and harmoniums and similar keyed instruments.” 

1897. Morgan Lawrencé Parry, St. Paul's Churchyard, London, “ Im- 
provementsin tus forsteam engines.” — Petitions recorded 
20th July, 1865. 

1899. Saint Joun Vixcent Day, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in the propulsion of ships, and in the machinery or apparatus con- 
nected therewith.”—A communication from Thomas Craig, Maori Point, 
O'ago, New Zealand. 

1909. WILLIAM SPEAKMAN YaTEs, Leeds, Yorkshire, and ARTHUR FREEMAN, 
Manchester, “Improvements in machinery or apparatus for folding 
fabrics on to cardboards or metallic plates for the purpose of hot-pressing.” 
— Petitions recorded 2st July, 1865. 


And notice is hereby further given, that all persons having an interest in 
0; posing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, witbin twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 








List of Specifications Published during the week ending 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
ofice Order, msde payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, ber Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘Tux ENGINKER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
217. W. Paton, Johnstone, Renfrew, “ Packing for steam joints, stu fing 
boxes, pistons, &c.”—Dated 26th January, 1855. 
In making the packing for a circular steam joint, for example, a tube 
formed by plaiting flax, or other suitable yarns or threads, is cut to a 
length about double that of the ring for the joint when opened. This 


pipe being then closed, the cock in the steam pipe is opened so as to cause 
the steam to pass from the boiler into the vessel and heat or act upon and 
disolve the fluid or compound contained therein, after which the cock in 
the pipe connecting the lower extremity of the vessel with the boiler is 
opened, and the fluid contained in the vessel is enabled to pass down into 
the boiler on account of the pressure of steam being the same in the vessel 
as in the boiler.—Not proceeded with. 

260. G. Davies, Serle-street, Lincoln's-inn-flelds, London, “ Steam engines.” 

—A communication.— Dated 30th January, 1865. 

This invention rela.es to the bination and arrang of an engine 
constructed so as to obtain the greatest amount of useful effect possible. 
The steam which actuates the piston passes directly from th. boiler toa 
circular slide valve, which presents only ove direct opening. The steam is 
not divided by a throttle valve, nor by the large extent of the valve box, as 
occurs in ordinary engines, The cylinder has no ends, but is provided with 








two pistons and a partition in the centre of its length, and the steam is 
admitted direct into one or other of the compartments thus formed, that is 
to say, there are no steam passages, The stuffing boxes of the piston rods 
are dispensed with, and it is very easy to remedy any leakage of the pistons, 
because it will be perceived immediately ; and a handy workman might 
even rectify the same «hile the engine is in motion by simply turning two 
screws, the heads of which project, and which screws serve to expand the 
packing—Not proceeded with. 
{ 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and. Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, §c. 

210. T. ST&RL, Gloucester-terrace, Hyde Park, “ Apparatus for lowering boats.” 
Dated 25th January, 1865. 

This invention has for its object the combination and arrangement of 
apparatus by means of which boats may be lowered from the decks of ships 
or other vessels simultaneously at both ends, by means of a rope passed 
from the blocks on each davit, such two ropes being brought together and 
passed round a cleat fixed to the deck or other convenient part of the ship, 
Then the boat is disengaged from its tackle by the simultaneous opening 
of a connector at each end, caused by the pull of chains of suitable length, 
which beeome in a state of tension when the boat has been jowered to the 
required extent. 

215. S. L. FULLER and A. FULLER, Bath, and C. Martin, Cheapside, London, 
“ Construction of carriages.”—Dated 25th January, 1865. 

This invention is applicable to the carriages which are called or known as 
landaus, and other carriages provided with removable fronts, consisting of 
framing and glass plates or lights arranged therein. In such carriages, 
when constructed in the ordinary way, great inconvenience is occasioned 
by the great difficulty in raising and lowering or removing the framing and 
lights contained therein, and by which the fronts of such carriages are 
formed, in consequence of such parts being disconnected and entirely 
independent of each other. By means of these improvements the said 
operations can be easily performed by one person, The framing of which 
the front portion of the carriage head is formed is provided with hinges or 
joints at the angles thereof, so that the frame immediately behind and 
parallel with the driving seat shall be capable of falling towards the same 
in a sloping position. The top part of the carriage front, which is usually 
covered with leather, is jointed to the said jast mentioned frame, and is 
capable of falling and resting upon the same, thus protecting the glass, 
while those portions of the frame which form the front sides of the door 
framing, hold down in a horizontal or nearly horizontal position upon the 
sides of the body of the carriage. The last mentioned portions of the 
framing or door pillars are so constructed that the glass plates or lights at 
the sides of the front portion of the carriage can be slid behind or through 
the door pillars (which may be constructed with suitable slots therein for 
such purpose), and lowered into the door casings, the latter being made of 
sufficient capacity to contain the same. When the framing is raised and 
placed in its upright position, the side wind or lights are raised from 
the door casings, and slid behind or through the door pillar, as before men- 
tioned, into the other portions of the framing, which are suitably grooved 
to retain them, so as entirely to close the front part of the carriage. Or 
such side lights, instead of being lowered into the door casings, may be 
hung on suitable joints or hinges, so as to fold back upon the front light at 
the back of the driving seat. 

216. O. GossELL, Moorgate-street, London, “ Apparatus for adjusting the 
weight of railway carrvages and engines.”—A communicatwn,—Jated 
25th January, 1865. 

This invention cannot be described without reference to the drawings. 
225. J. HaRrison, Glagow, “ Cleansing ships’ bottoms at sea.”"—Dated 26th 

January, 1865. 

This invention relates to the arrangement and construction of machinery 
employed in cleansing the bottoms of ships or vessels when at sea, and it 
essentially consists of a knife or scraper fixed to the end of a cranked or 
straight rod or bar, and movable in a frame, which frame is held close 
against the ship's bottom by guide ropes, which pass from one side of the 
ship below the keel and up to the other side, The framework carrying the 
scraper is movable on the guide ropes, and is furnished with anti-friction 
sheaves, so that it may be the more easily moved. On the side of the ship, 
opposite to that being scraped, a guide apparatus is placed, which bears 
against the keel; by this apparatus the guide ropes are kept at the 
required distance apart, and the outer or working rope is also kept from 
rubbing against the keel. When the apparatus is employed for cleansing a 
ship's bottom, it is placed in the water and passed between the guide ropes 
and the ship. A man (or men) or winding apparatus, situate at the side of 
the — to that being scraped, hauls (or hau!) the scraper down 
to the keel. When in this position, if the ropes attached to the scraper be 
hauled, the scraper by the peculiarity of its formation acts across the 
plates of the hull, cleansing them in its course, 

228. J. Hamitton, jun,, Liverpool, ‘* Machinery for propelling vessels.”—~ 
Dated 26th January, 1865. 

This machinery is applicable for propelling vessels where stern wheels are 
used. The invention consists in certain arrang ts of bi here- 
after described for driving and for lifting and omy! the dip of the float- 
boards. The bearings of the stern paddle-wheel shaft of a vessel are 
supported in guides which are curved to a radius struck from the end of the 
connecting rods, where they are attached to the cross-heads or slides of the 
—- rods of two steam cylinders, which are fixed in an inclined framing, 

y which the paddle-wheel shaft can be raised or lowered, and fixed in any 
desirable position, according to the dip it is desired to give to the float- 
boards of the paddle-wheel. The cranks on the two ends of the paddle- 
wheel shaft are fixed at an angle to each other, and they are respectively 
driven by connecting rods worked by the piston rods of the two steam 
cylinders. The bearings of the paddie-wheel shaft are lifted and lowered 
by means of screw shafts put simultaneously in motion by bevel gearing. 

In place of driving the paddle-wheel shaft by means of connecting rods, as 

above explained, the patentee, in some cases, uses an endless band or strap, 

by preference a flat endless wire rope, in which case the machinery for 
oie the paddie-wheel shaft is arranged as above described, but the 
steam engine or engines gives or give motion to a shafton which is a drum, 
or it may be drums, to actuate the endless band or bands, which then give 
motion to a pulley or pulleys on the paddle-wheel shaft, ‘The surfaces of 
the pulley or pulleys on the paddie-wheel shaft are covered with thick 
vulcanised india-rubber, | y which the holding of the wire band is improved. 

The endless band or bands are kept to a proper state of tension by pulleys 

which guide and press upon them. 

233. J. E. Massey, Lower Chadwell-street, Myddelton-square, London, 
“ Ships’ logs and sounding machines.”—Dated 26th January, 1865. 

This invention consists in causing the tube with its vanes, trains of 
wheels, and indices, to revolve round a stationary worm shaft into 
the first motion or worm wheel of the train of wheels which carry the 
pointers, motion being imparted to the train of wheels by rotation round 
the stationary worm t. 

239. J. SouTHALL, jun., and H. SourHaut, Birmingham, “* Improvements in 
the manufacture of saddle-trees, and in the spring bars of saddle-trees.” 
—Dated 27th January, 1865. 

This invention consists, First, in manufacturing saddle-trees of papier 
— or any other vegetable substance, combined with horse hair, instead 


ios 
of making the saddle-tree of wood, as is usual, The invention consists, 
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Secondly, in an improvement in the spring bars, which are situated on 
opposite sides of the saddle-tree, and to which the st:aps of the stirrups 
are connected. 

269. R. A. Brooman, Fleet-street, London, “ Improvements in rail and 
tramways, in laying electric telegraph wires, and in compositions for 
insulating the same.”—A commvnication.— Dated 31st January, 1865. 

This invention mainly consists in what may be called a telegraphic rail, 

composed of a tube of circular or other shaped section, filled with an 
i ting inous positi patentee leaves a passage or 
channel about one-third of an inch in diameter through the centre of the 
bitumi position to receive a telegraph wire. The rails may be 
formed of any convenient length. The object of the bituminous composi- 
tion with which the rails are filled is not only to insulate the telegraph 
wire, but to give the rail sufficient solidity or strength to bear the rolling 
stock. The tubes are laid end to end, one against another, in two parallel 
lines at the required distance, and rest on blocks of mastic or wood, to 
which the tubes are secured by collars or otherwise. The telegraph wire 
may be passed through the central passage of several tubes at a time. 
Where a joint or connection is necessary, sey every five yards, for example, 
the contact from one section of the wire to the following may be obtained 
by several thods. One position employed is composed of pitch 
distilled at 25 per cent., about twenty parts; fine river sand, fourteen 
parts ; granulated river sand, forty parts; broken stones, twenty parts ; 
resin of American stone, one and a-half parts ; sulphate of iron, two and 
a-half parts ; lime, two parts.—Not proceeded with, 

















Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
212. R. A. Brooman, Fieet-street, London, “ Manufacture of a new thread 
Sor weaving and other uses."—A communication,— Dated 25th January, 
1865. 


This invention consists in a particular method of producing spotted or 
speckled threads, and is based on the irregular winding of oue or several 
threads round one or several threads of the same or of different 
nature and of different colours, Suppose, for example, a thread is 
unwound from a bobbin and passes through another bobbin from 
which a thread of a different colour is being unwound at the same 
time, so as to surround the first thread in an irregular manner, spots 
or specks are produced, the variety of which depends on the advance of the 
first thread and the winding or rotary movement of the second. The spots 
will, for example, be very decided if the first thread moves and stops at regu- 
lar or irregular periods while the winding of the second thread is continued. 
It will be understood that when the first thread advances, while the second 
thread of a different colour winds round it, the latter forms round the first 
thread spirals, which are plainly separated from each other; but if the 
motion of the first thread be stopped or slackened, and the second thread 
continues to wind round it, the spiral of the second thread become super- 
posed or laid one against another round the first thread without leaving 
spaces between the spirals, and from a spot or speck thereon. If the first 
thread be then again caused to advance without the winding of the second 
tliread being stopped, the latter will again form distinct spirals until tie 
advance of the first thread is again stopped or slackened to form superposed 
or close spirals, and 80 on.—Not proceeded with. 
23°. C. D. Aner, Southampton-buildings, Chancery-lane, London, “ Throstle 

spinning frumes.’—A communication.— Dated 27th Janvary, 1865. 

This invention has reference to a description of throstle spinning frame 
for which letters patent were granted to 8. Dreyfous, dated 18th January, 
1862 (No. 137). One of the present improvements has reference to the 
form of the flyers. The present improved form of flyer consists of a cylin- 
drical tube having collars at its upper and lower ends, at which points it is 
supported by and revolves in two bearings formed in two transverse bars or 
plates attached to the framework. ‘This tube has projecting upwards from 
its upper end a forked arm, the union of the fork being situated centrally 
over the tube, where it is provided with a loop, while at its lowest extre- 
mity the tube is provided with two arms or prongs projecting downwards 
similar to those of the ordinary flyer, and made to taper towards their ex- 
tremities, where they are provided with loops or eyelets. The yarn or 
roving is conducted from the drawing rollers through the loop or eyelet at 
the end of the before-mentioned forked arm ; it then passes through a second 
loop fixed at the upper end inside the tube, whence it is conducted down 
through the tube, and, after being twisted once or twice round one of the 
lower arms, it passes through the loop or eyelet at the end of such arm on 
to the cop spindle. For imparting motion to the flyer a whirl is fixed to 
the tube between its two bearings, round which whirl a gut passes from the 
main drum, as in the arrangement described in the specification of the 
before-mentioned letters patent. Another improvement relates to the 
mode of carrying the cop spindles and regulating the motion of the same. 
In place of each cop spindle being carried by a separate bracket, as in the 
former arrangement, they are supported at their lower ends by step bear- 
ings carried by the copping rail, and they run in upper bear bearings all 
a in one and the same transverse bar, also carried by the copping 
rail. 


248, B. Donson and W. Suater, Bolton, *‘ Cotton gins.”—Dated 28th January, 
1865. 


This invention consists, First, in forming the grate and the vibrating 
knife in one casting, the edge of which may be chilled or hardened ; to 
this casting are connected the ordinary rocking shaft, the table, and the 
radius rods, the edge of the said grate forming the knife or working edge 
which acts upon the said cotton. Secondly, in making the grate as above 
described but without being hardened, and with a strip or knife of steel or 
other hard metal screwed or otherwise attached to that edge of the grate 
next to the roller, Attached to the underside of the grate coating are the 
usual connecting rods which communicate or impart to the grate, and, 
consequently, to the table attached to it, a vibrating motion, which, in 
combination with the inclination given to the table, cause the seed cotton 
t» move towards the roller or rollers.— Not proceeded with. 

251. J. Pernin, jun., Rochdale, ‘* Apparatus for washing wool, dc.""—Dated 
28th January, 1865. 

This invention refers to 'y for ing, in which wool or other 
fibrous materials are conveyed to squeezing or delivering rollers by feed 
aprons, and consists ip so arranging the said aprons with reference to the 
rollers that, should the material fall from the former, it will drop on to the 
surface or surfaces of one or both of the latter, and thus be presented to 
their bite. This the inventor accomplishes by placing the top rollers (if 
they be vertically arranged) on one side of the under roller, and adapting 
the guide roller of the feed apron above and over the surface thereof. Or 
he disposes the squeezing or delivering rollers horizontally, and in like 
— carries the feed apron above and over one of them,—Not proceeded 
with. 

255. E, T. Huaurs, Chancery-lane. London, “ Drying wool, cotton, dc."—A 
communication,—Dated 28th January, 1865. 

The wet or damp wool or other material to be dried is placed in a drying 
chamber in a number of single boxes of uniform dimensions and shapes, and 
each provided with a wire or perforated bottom. The said boxes rest one 
upon another, and the bottom box is supported by cams, two on each side 
of the chamber, and the lower part of the chamber below the boxes receives 
a supply of heated air from the hot air apparatus in which the sir is heated 
by steam, or by the direct action of combustion ; on the top of the chamber 
there is a pipe communicating with a revolving fan, or other suita'le con- 
trivance for creating a current and drawing the heated air through the 
boxes and contents. The warm air passes, first, through the lower layer of 
wool or material, and then rises upwards through the contents of ail the 
boxes, taking up more and more moisture, and finally escaping completely 
saturated with it. She lowest layer of the whole quantity of material will 
always be the driest, and those above them will contain more or Jess mois- 
ture, according to their height, and it is, therefore, important .o place a 
wet layer of material at the top when the lowest dry layer is being or has 
been rewoved. For this purpose there is a gradual descending mo ion given 
to all the boxes, and then « pause for coshling the boxes to deswend one 
after the other to the lowest position, and then allow time for the lowest 
box to be removed, and another to be placed at the top through two open- 
ings in the drying chamber, which openings are afterwards closed by doors 
or flaps. The cams on which the boxes rest are form: d with breaks or gaps, 
and the downward motion of the boxes and their pauses are obtained by 
causing the cams to revolve, the said cams being so shaped as to slightly 
exceed the depth of a single box, in order to allow the lowest box to be free 
from the one immediately above it when it is resting in the breaks or gaps, 
and the cams have caught the bottom of the next box, which will become 
the bottom one when the free one is removed. Revolving motion is given 
to the cams by worms and worm wheels driven by pulleys from any motive 
power, and on the shaft of the worms there is a clutch box worked by a 
Jever which is shifted one way when the lowest bex descends to a certain 
position, and stops the revolution of the cams; but when the lowest box is 
removed, the lever is shifted the reverse way by weights or springs, and 
puts the clutch into gear and turns the worms and cams. At the side of 
the drying chamber there is a bell or signal which is struck at each revolu- 
tion of the cams, and indicates that the machinery is stopped, and the lowest 
box waiting for removal, and another to be supplied at the top. 


_—- 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 

204. C. T. Weis, Bouverie-street, Fleet-street, London, “ Ground vineries or 
glass ridges for the cultivation of grapes or other fruit.”"—Dated 24th 
January, 1865. 

The length of ground vineries or glass ri varies according to circum- 
stances, and they have a cross section which resembles a triangle, one of 


hi » 











whose sides is removed. As these ground vineries or glass ridges are now 
constructed, their sides and ends are permanently united together. The 
present patentee, on the contrary, unites the two sides together by hinges 
at the apex of the angle formed by them, which allows of one side being 
turned over and laid upon the other side, and thus easy access can be 
gained to the grapes or other fruit underneath them. He also unites each 
to one of the sides by hinges, so that, when not in use, the sides and ends 
can be folded upon one another, and the said vineries or glass ridges can 
thus be stowed away in a small space, or carried from place to place with 
great facility. 

205. R. R. Ricues and C.J. Watts, Norwich, ‘‘ Mills for grinding corn, &c.” 

—Dated 24th January, 1865. 

This invention relates to mills in which the grinding surfaces are 
composed of a horizontal corrugated cylinder, combined with a 
similarly corrugated concave or under grinding surface, and 
consists, in the first place, in forming the teeth or corrugations 
in the concave with an extended grinding surface. For this purpose, 
instead of making the teeth or corrugations with their grinding and cutting 
edges in a straight line, parallel with the axis of the cylinder, the patentees 
arrange the same along the concave in either a zig-zag, serpentine, or 
diamond-shaped direction. The invention consists, in the Second place, in 
dividing the concave into two or more separate parts lengthwise but by 
preference into three parts), for the purpose of adjusting each of snch part: 
separately to the proper distance from the convex grinding surface of the 
cylinder, as required, instead of adjusting the concave, formed in one piece 
asusual. The invention consists, in the Third place, in the combination 
with mills of the construction referred to of a flour-cressing machine, so as 
to constitute together a portable grinding and dressing machine, such 
combined hine being ted either on a carriage or on a portable 
frame. In this case the mill or grinding machine is mounted on suitable 
framework, the basement of which forms a chamber in which the sifting 
or dressing apparatus is enclosed, such sifting or dressing apparatus being 
worked by pulleys and ordinary driving gear from the axle of the grinding 
cylinder. The invention consists, in the Fourth place, in arranging the 
interior of the hopper and feeding apparatus of such mills in such manner 
that two or more kinds of grain or other substance may be mixed and 
afterwards operated upon together in any required reiative proportions, 
The invention consists, in the last place, in forming the concave and the 
cap in one casting, and fixing the same to the frame combined with a mode 
of mounting the cylinder so as to admit of its being moved lengthwise, in 
order to adjust the grinding surfaces to their required distance apart. 

211. A. Stevenson, Chester, “ Mills for grinding and pulverising grain.” — 
Dated 25th January, 1865. 

This invention relates to the ventilation of those mills in which one stone 
is made to rotate or rub over or in near contact with another and stationary 
stone. To accomplish this the inventor attaches to the inside of the said 
millstone case one or more pieces of metal or other material which project 
i. wards therefrom, preferably at an angle near to the surface of the running 
stone, so as to intercept the heated air and steam or moisture; and, by con- 
necting into the millstone case at the side of each of the projecting or 
intercepting pieces a pipe or spout, he carries the same to a chamber, if it 
contains stive, or otherwise, to the outside of the building. The mill- 
stone case, instead of having projecting pieces attached thereto, may itself 
be made of angular or other form to intercept the heated air.— Not pro- 
ceeded with. 

231. W. Creasy, Bull's Hall, Bed field, Wickham Market, Su (folk, * Machinery 
Sor thrushing, beating, and dressing flax.”"—Dated 26th January, 1865. 

For the purposes of this invention a cylinder, the surface of which is (by 
preference) of wood, is used, on to which the heads of fl:x straw are placed, 
while the otraw is held by hand ; above the cylinder is a beater having a 
curved hollow under surface corresponding with the radius of the cylinder. 
The beater has a rod which moves, or rods which move, through brackets 
or guides, by which the beater is caused to rise and fall correctly. The 
beater is raised and allowed to fall by any convenient means, such as 
tappets or lifters on a shaft or shafts to which motion is given to steam 
engine or other power. The cylinder is caused to make a partial rotation 
at each time of lifting the beater by means of a ratchet or driver, or other- 
wise, actuated by the power which works the machine. The heads of the 
flax straw are placed on the cylinder below the beater by which the heads 
will be thrashed, and the seed and chaff separated will, by the partiel 
rotation of the cylinder, be carried from under the beater, and will fall off 
the surface of the cylinder into a receiver, from which they are raised by 
an elevator in order to be dressed by passing over a sieve, and by being 
acted on by a succession of blasts. ‘the seed is then again lifted by an 
elevator and delivered into sacks, or into other receivers, in like manner to 
—_ in which like processes have been performed in other thrashing ma- 
chines, 








Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricts, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. 

220. W. Smiru, Taunton, Somerset, “ Machinery for compressing coal dust, 
and other materials fit for burning; also clay into bricks, tiles, pipes, de” 
—Dated 26th January, 1865. 

This improved machinery comprises a cylindrical multiple mould, the 
moulds being formed round the periphery of the said cylinder or wheel, 
which is caused to rotate upon a shaft in the centre. Each mould is fitted 
with a sliding and hinged lid, which is moved, opened, and closed by self- 
acting guides, and, when closed and acted upon by the rollers in the 
manner described, presses the materials into the mould. The materials 
are fed into the machine at one side and delivered at the other when com- 
pressed. The lids are open, and kept open through about one half (more 
or less) of the cylinder’s rotation on one side, and are gradually closed by 
contact with rollers, converging in a curved line to the periphery of the 
cylinder on the other. These lids are made of flexible plates, and are fitted 
with flexible hinges, to allow them to take the curved form when closing. 
Inthe bottom of each mould a piston is fitted, which presses upon the 
solid material when compressed, and delivers the same as the cylinder 
rotates ; these pistons work in and out by guides, so that the machine is 
rendered self-acting, self-feeding, and self-delivering by the simple 
rotation of the mould wheel and simultaneous movements of the lids and 
piston, The machine may be turned by hand or otherwise.—Not proceeded 
with, 

282. G. Dinstry, Buston-road, London, “ Improvements in preparing for fix- 
ing. and in fixing, plates or sheets of metals such as are used for roofing, 
éc.”"—Dated 26th January, 1865. 

Thin meta! plates, such as sheets of zine or iron, either corrugated or 
not, when employed for roofing, and other similar purposes, have hereto- 
fore been fixed to the purlins, boarding, rolls, or other materials upon 
which they are Jaid, by simply having a circular or slotted hole punched or 
formed in them, through which a nail or screw js inserted into the material 
below ; and although a metal washer is generally inserted between the head 
of the nail or screw and the metal surrounjing the hole, the closing of such 
hole perfectly watertight is.a difficult thing to accomplish. Now this inven- 
tion has for its object to form such holes in such a manner that they may be 
closed in a more or less perfectly watertight manner without a washer 
being requisite for that purpose, and consists in raising the metal sur- 
rounding the hole in the plate in such a manner that the edge of the hole 
projects up from the face of the plate or sheet, whereby the nail or screw, 
on being driven down through the hole, is made to fit with the underside of 
its head firmly against the projecting edge of the hole, so as to form amore 
or less watertight joint, and this joint will be all the more perfect the 
firmer the nail or screw is forced down upon the edge, in addition to which 
the extent to which the edge of the hole is raised above the surface of the 
plate or sheet will alone be sufficient, in most cases, to prevent the water 
from passing into the hole. 

264. G. Carrer, Eltham Lodge, Mottingham, Kent, ‘* Construction of caps or 
pots for the chimneys of dwelling-houses and public buildings.”—Dated 
30th January, 1865. 

The object of this invention is to cause an upward current of air in all 
the flues of a stack of chimneys, notwithstanding there may be a fire in 
only one of the fire-placcs of such said several flues. The patentee pro- 
poses to effect this object by the following means, that is to say :— 
Supposing a stack. of chimney to contain nine flues, each fitted with a 
chimney pot, he proposes to cover every three of such said pots with 
another cap or pot, which he calls a converging cap or pot, inasmuch as all 
three of the flues leading thereinto discharge their smoke into the air by 
one main outlet in the converging cap, so that, supposing one of the flues 
only to be in use, the smoke therefrom will not descend either of the other 
fines. He does not intend to limit himself to the use of one main outlet 
at the top of the aforesaid converging cap or pot; but, if desirable, he 
forms openings at one or more of the sides of same. In this case he pro- 
poses to employ either metal or brickwork to enclose the upper part of the 
flues of the chimney stack. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
nlements of War or for Defence, Gun Carriages, §c. 








213. J. Marsuaunt and H. Miuus, Wednesbury. Ste fford, ** Manufacture of | 


ordnance and gun barrels, &c.”— Dated 25th January, 1865. 
In carrying out this invention the inventors form, by the process of cast- 
ing, hollew cylindrical ingots of cast steel, or homogeneous iron, which 
hollow cylindrical ingots sre, when required, elongated and reduced in 


Lefaucheux breech-loading gun, one locking into a projecting piece of iron 
or undergrip at tne under side of the barrel or barrels, the other locking 
into a recess at the top of them. These bolts are actuated by a single ex- 
ternal lever, which is attached to across-pin carrying an internal double 
lever, which works into them, and a spring of sufficient strength acting on 
this double lever keeps the bolts always pressed home (or l»cked), unless 
when the external lever is depressed, which motion unlocks the gun, and 
the barrel or barrels will then be thrown up by their own weight. In lock- 
ing the gun it is merely necessary to close the barrel or barrels against the 
stock, and which action, pressing back the top bolt, also causes the bottom 
bolt to move forward, clearing the way for the undergrip, into which and 
the top recess the bolts shoot as soon as the barrel or barrels are home. On 
the external lever, and at the far end of the cross-pin, cams or small pro- 
jections are wrought which raise the hammers to half-cock simultaneously, 
with unlocking the gun, and the position and form of the external lever 
permits of the gun being unlocked without removing the hand from the 
trigger guard. 

253. W. CuarK, Chancerv-lane, London, “‘ Breech-loadiig firearms and 

cartridges." —A communication.— Dated 28th January, 1865. 

This invention cannot be described without reference to the drawings. 

254. E. Buakesten, New Haven, Connecticut, U.S, *‘ Cartridge boxes for 
breech-loading fire-arms.”—Dated 28th January, 1865. 

This invention cannot be described without reference to the drawings. 

265. C. H. Russe, Old-square, Lincoln’s-inn, and J. Nrepuam, Piccadilly, 
London, * Improvements in breech-loading guns, and in priming and cap- 
ping the same.” —Dated 30th January, 1865. 

This invention consists in adapting the nose of the breech-plug or part by 
which the breech of the gun is closed, to receive the priming cap by which 
the charge of the gun is exploded, the cap, at the same time, acting as a 
packing to prevent the gas escaping from the rear of the barrel.—Wot pro- 
ceeded with. 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Maiaared Articles of Dress, §c. 
256. A. S. McCras, Liverpool,‘ Lanterns for burning hydro-carbon fluids.” —~ 
Dated 28th January, 1865. 

This invention consists in an improved arrangement of lantern for 
enabling petroleum, paraffin, and other bydro-carbon fluids to be burned 
efficiently without the use of a glass chimney. At the lower part of the 
lantern there are perforated plates for the admission of air, and at the top 
- mock chimney or draughting medium, which chimney is part of the 
lantern, and is made of various heights and diameters, according to the 
size of the burner, and by its use there is sufficient draught to burn the 
fluid without emitting smoke, and, as befure said, without the glass 
chimvey.—Not proceeded with, 

266. R. A. BRoomMAn, Fleet-street, London, ‘‘ Shades or globes for lamps, dc.” 
—A communication —Dated 30th January, 1865. ; 

This invention is particularly intended tur the use of invalids and their 
attendants, for travellers, and for others requiring to know the time, or to 
be awoke at certain times during the night. The invention consists in com- 
bining with a lamp or other light a dial plate for indicating the time, and 
when required an alarum or striking mechanism. The inventor fits to the 
globe of the lamp a dial plate of opal, crystal, or other transparent material 
of the same as, or of different nature and colour to, those of the globe. 
Behind the dial plate the patentee applies a watch or pendulum movement 
with or without striking mechanism. The lamp will thus indicate the 
hour at any time of the night, and when provided with an alarum will 
arouse a person at any time at which it may be set.—Not proceeded with, 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

202. B. Kine, Ipswich, “ Manufacture of manure.”"—Dated 23rd January, 

1865. 





In the manufacture of manure according to this invention the patentee 
uses the following ingredients in the proportions hereinafter stated, which 
may, however, be modified, if desired. He first takes four tons of animal 
excrement or dung, which has been previously placed in heaps for some 
five or six months, in order that it may become well decomposed ; this 
dung he sifts through a half-inch sieve, to render it suitable for drilling ; 
he steeps from two to four tons of bones in water, by preference dilute 
urine, for from twelve to twenty-four hours; he then mixes and entirely 
covers with sulphuric acid, and allows it to stand until the bones become a 
jelly. In this state the softened bones are mixed with the excrement, 
together with about from eight to sixteen hundredweight of sulphate of 
lime. The whole of the ingredients are mixed in a boiling state, and again 
placed in heaps until the manure becomes decomposed, which will require 
at least a month before it will be ready for use, and may with advantage be 
kept for a much longer period. 

207. G. Haseutine, Southampton-buildings, Chancery-lane, London, “ Pre- 
serving fruit and other eatables."—A communication.—Dated 24th Janu- 
ary, 1865. 

This invention cannot be described without reference to the drawings. 
209. W. R. J. and A. WoopwarD, Manchester, *‘ Furnaces for melting metals 

and smelting oves.”— Dated 24th January, 1865. 

This invention consists, First, in arranging and combining furnaces for 
melting metals and smelting ores so that air may be supplied thereto, by 
applying and using in furnaces so arranged and combined, one or more 
jets of steam in the flue, funnel, chimney, or chimneys leading from the 
furnace, thereby creating a partial vacuum above the fire or fuel in a state 
of combustion, the required air to support the combustion entering at 
proper orifices arranged at the lower part of the furnace. The invention 
consists, Secondly, in the construction of furnaces for melting metals and 
smelting ores, according to the First part of the invention, by arranging 
and combining therewith steam boilers, and applying the waste heat of the 
furnace to generate steam for creating the partial vacuum above the fire, 
the sides of the furnaces, or the flues or chimneys of such, being formed 
wholly or partially of a hollow vessel, or hollow vessels, to contain water, 
these vessels forming steam boilers. Or a hollow vessel, or hollow vessels, 
to contain water may be arranged in the flue chimney or chimneys of the 
furnace, so as to be acted upon by the waste heat passing therefrom. By 
these improvements the furnaces, boilers, steam engines, blowing cylinders, 
and centrifugal fans commonly used for supplying air to furnaces for melt- 
ing meta!s or smelting ores, are dispensed with. 

226. A. A. Crou, Coleman-street, London, ** Purification of coal gas.”—Dated 
26th January, 1865. 

This invention relates to the use of sulphuric acid, wood, sawdust, or 
other suitable open or porous substance, and sulphate of lime in the puri- 
fication of coal gas. In carrying out these improvements the patentee 
prefers that the sulphuric acid he employs be in a highly concentrated, and 
also in a highly heated, state—say, of a specific gravity of about 1°700, and 
at a temperature of about 270 deg. Fah., and to combine it with the wood 
sawdust in the proportion of, say, about equal parts by weight of the acid 
and of the dry wood sawdust; and with the combination obtained he 
employs sulphate of lime in the proportion, say, of one part by weight of 
the sulphate of lime to two parts by weight of the previous combination. 
These conditions may, however, vary. In the purification of gas the saw- 
dust, or other suitable open porous matter employed, and the acid should 
be placed in one purifying vessel, or one part of the purifying vessel, and 
the sulphate of lime ined with sawdust, or other porous matter, in 
another purifying vessel, or in another part of the purifying vessel, so that 
the gas may be first acted upon by the sulphate of lime and sawdust. And 
he prefers that the sawdust, or other porous matter, thus specially com- 
bined with sulphate of lime, be acidulated and saturated with ammonia by 
its previous use in the purification of gas. 

227. H. W. Ripury, Lightelige, Yorkshire, “Colouring kempy wool and hair.” 
—Dated 26th January, 1865. 

» In applying colour, in the ordinary manner of dyeing, to kempy wool 

and hair, known in the trade as*‘ kemps,” it is not practicable to obtain 

uniformity of colour; hence such wool and hair are usually sold at com- 
paratively low prices as compared with the price they would command if 
they could be coloured uniformly, Now, this invention consists in applying 
colour to such kemps or kempy wool and hair by printing them all over 
or solid when in the state of sliver or fleece, and then setting or fixing the 
colour by steaming the sliver or fleece, in like manner to that in which 
printed yarns are steamed. The wool or hair, before printing, is usually 
subjected to the process of stoving with sulphur, The most convenient 
mauner of printing a slive or fleece of kemps or kempy wool or hair is by 
rollers covered with cloth, so as to apply the colour to all parts as evenly 
as possible. Though other forms of printing surfaces may be employed, 
it is, however, preferred to use machinery such as is described in the speci- 

fication of a patent, granted to the present inventor the 10th April, 1863 

(No. 913).—Not proceeded with. 

229. J. G. Witians, St. Stephen's-erescent, Bayswater, “‘ Manufacture of 
iroa and steel."— Dated 26th Jonuary, 1°65. 

This invention relates, First, to the treatwent in the blast furnace of such 
iron ores from the greensand and oolitic formations, hematite ores, and 
iron cinder, as may contain four times as much silica as ovher earths, not 
including lime. These, when smelted without the addition of as much 








diameter by the process of rolling, drawing, tilting, or } ing, until 
they are reduced to the required size. They are then made into ordnance 
or gun barrels in the ordinary manner.—Not proceeded with. 
247. S. R. and W. Truiock, Dublin, “ Breech-loading fire-arms.”—Dated 
28th January, 1865. 
This invention consists in the application of two bolts to the ordinary 





alumina as would bring down the silica present in the furnace to within 
three times the amouut of the other earths therein, not including lime, 
would have the tendency, when partially deprived of oxygen, to fuse and 
descend more rapidly than desirable. In such case, as a corrective, and also 
as a flux, the patentee adds in place of, entirely, orin part of, ordinary 
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chiefly composed of carbonate of magnesia and car- , immersed in the liquor inthe pit. Itis preferred that the lower ends of the 
he raw or calcined state, containing at least as much ! hides or skins shouid not touch, or only slightly touch, the bottom of the pit. 
as exists in the proportion of twe: ty-one carbonate of { The side rails of this frame extend to such an extent as to allow their ends 


limestone, a mineral 
bonate of lime ia ti 
magnesia to lime r 
magnesia to seventy-seven carbonate of lime, or as three of the former to | 
eleven of the latter. Should the magnesia exist in larger proportion, or | 
tha’ these ores or fuel contain maguesia, or that the slag be preferred to 
contain more lime, ordinary limestone may be added along with the mag- 
nesian mineral. The quantity of the latter required to produce a 
satisfactory slag will depend upon the amount and chemical! nature of the 
earthy contents in the furnace, and may be arrived at in the usual way | 
by furnace magnesia. The invention relates, Secondly, to the production | 
of steel and iron by decarburetting divided cast or refined metal to the | 
required point in a more certain manner than heretofore by enclosing or | 
increasing it in contact with malleable iron (such as small scrap or crushed 
puddle ball), or with substance containing oxygen (such as iron ores, iron 
cinder, &c:), so that, when subjected together to heat, the enwrapping ma- | 
terial or case may impede the action of the carbonaceous matier in the 
furnace upon their contents, and that when _the metal be partially or 
entirely deprived of carbon the cases or enwrapping material may be melted 
or welded along with the contents, 


244. J. H. Jounsoy, Lincoln’s-inn-firlds, London, ‘‘ Improvements in the treat- 
ment of oils obtained srom the distillation of tar, and in the application 
of the same to the purposes for which ordinary drying oils are ayplicable.” 
—A communication. — Dated 27th January, 1865. 

The patentee claims, First, the manufacture or production of drying oil 
by the admixture, in suitable proportions, of linseed or other oil previously 
rendered highiy siccative with tar oil, substantially as described. Secondly, 
the application and use of siccative tar oil, prepared substantially in the 
manner described, in substitution for linseed and other drying oils here- 
tofore employed in various branches of the arts aud manufaciures. 


245. A. H. Branpon, Paris, “ Treatment of tar oils for the purpose of 
employing the same as pwint.”"—A communication.—Dated 27th January, 
1865 

This invention relates to the manufacture of paint fit for house work, 
carriages, cloths, and other objects, according to two diffgrent proce-ses, in 
both of which tar oil constitutes the principal ingredient. The First pro- 
cess consists in the manufacture of paint formed of tar or mineral oil, 
vegetable oil, and drying ingredients, in the following proportions :—Tar 
oil, from 55 to 80 per cent. ; vegetable oil, such as liuseed oil, poppy oil, 
mut oil, and other similar products, 20 to 45 per cent.; drying ingredients, 

‘such as subcarbonate of iron, oxide of lead, sulphate of lead, sulphate of 

zinc, manganese, and other similar chemical ingredients, equal to about 

one-tenth in weight of the vegetable oil, which two latter ingredients are 
boiled together until they are of a proper consistency ; the tar oil is added 
subsequently, and the whole agitated to ensure proper mixture and allowed 
to coo! ; the requisite colouring materials being added, it can be employed 
in the same manner as the usual paints, The Second process consists in 
manufacturing paints with tar oil, vegetable oi], and Norway tar, in the 
following proportions by weight :—Tar oil, about 16 ; vegetable oil, about 

10; and Norway tar, about 4. For this purpose the vegetable oil is boiled 

down to the requisite consistency, after which the two other ingredients 

are added to it, either before or after cooling, and the whole agitated ; 
the desired colouring materials being added it is then fit for use. —Not pro- 
eveded with. 

426. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Manu- 
Jacturing syrup and sugar from maize starch, and other cereal grain 
starch.” —A communication, — Dated 28th January, 1865. 

This invention relates more particularly to making syrup and sugar from 
maize starch, but is applicable to any kind of cereal grain starch, and the 
starch for such purpose may be manufactured by any of the well-known 
processes. The inventor, in the first place, provides three or more suitable 
tanks or vats, in the bottom of which he places a coil of lead pipe, which is 
connected with suitable iron pipes on the outside of the tanks. This pipe 
communicates ith a steam boiler in such manner that steam may be 
passed through the lead pipe in the tanks at pleasure. Then he puts into 
one of these tanks about 200 ib. of pure water, and about 21b. of oil of 
vitriol, and then passes steam through the lead pipe in the said tank until 
the acid water in this pipe is caused to boil. In the meantime he solves 
100 1b. of starch in one of the other tanks which stands contiguous to the 
tirst-named, with about 100 1b. of pure water, and 4 Ib. of oil of vitriol, and 
then draws off this solved starch into the boiled acid water in the tank first- 
named, and then covers the tank closeiy and boils the now starchy solution 
therein for about two hours, Then he puts into this same starchy solution 
about 1b. of pulverised wood charcoal, and boils again for about an hour, 
Next, he passes this liquid solution into another tank and neutralises it with 
carbonate of lime; after that the liquid is filtered through suitable bag 
filters, and transferred into the other tank traversed internally with the 
ead pipe, as before described, where it is treated with $ 1b. of bullocks’ 
blood. Steam is now introduced until the liquid is heated to boiling point, 
whereupon all impurities and foreign matter in the liquid will then rise to 
the surface, when they must be removed. The liquid now remaining in 
the tank is a sugar liquid, which must be filtered through animal charcoal, 
aud then boiled down in vacuo to 40 deg. specific gravity, which produces a 
true cane syrup fit for use. In order to convert the sugar thus produced 
into cane-like sugar, it is boiled down in vacuo to 45 deg. specific gravity, 
and then transferred to suitable moulds in a crystallising room at a tem- 
perature of about 90 deg. or 100 deg. Fah. After being crystallised and 
taken from the moulds it is placed on plaster of Paris plates in a room 
at a temperature of about 100deg. Fah., todry. Then the process is com- 
pleted, and a fine and good quality of cane-like sugar is produced. 


250. W. E. Newton, Chancery-lane, London, ** Rectification of alcohol.” —A 
communication.— Dated 28th January, 1865. 

Rectifying apparatuses as hitherto constructed have been composed of a 
boiler, still, or retort, a column, with diaphragms and condensers, or analy- 
sers, for the reception of the alcoholic vapeur on its leaving the column. 
The operation of this description of apparatus is as follows:—The vapours 
from the boiler pass through the different compartments of the column, 
where they are concentrated, and successively come in contact with alcoholic 
layers of greater richness or strength, and then enter the analysers, where, 
by a temperature regulated by means of currents of water, the aqueous 
particles which the vapours still contain are condensed and returned to the 
column, from thence to the retort or still, and again submitted to evapora- 
tion. By this arrangement the first vapours which escape from the retort, 
and which usually are the most volatile and impure, are obliged to pass 
through the whole apparatus and impregnate the whole surface, and from 
this cause a constderable quantity of the alcohol obtained is charged with 
an impure odour arising from the etherised products deposited, aud which 
gradually diminishes as the surfaces are purified or cleansed from these 
deposits until the alcohol becomes quite pure. The patentee claims the 
separation of the vapours and their elimination or condensation in special 
and distinct vessels, the object of which is to preserve the column, and all 
the parts which are intended to receive pure vapours, from ali the impure 
odours which may injure the valuable rectified products, and also the sub- 
stitution for all ordinary condensers and analysers composed of cylindrical 
tubes or channels with annular surfaces, or rectilinear sides, and other 
forms having for their object the division of the vapours into thin streams 
or layers. Lhe apparatus canuot be described without reference to the | 
drawings. 

263. F. A. Laurent and J. Castmenaz, Paris, “ Manufacture of benzoic 
acid.” —Dated 30th January, 1865. 

For this purpose the patentees decompose a salt of phtalic acid by means 
of heat acting in conjunction with a suitable base ; they prefer to proceed 
as follows :—They produce phtalic acid by processes which are well-known, 
either by the oxidation of naphthaline, by means of bi-chromate of potash, 
Emangieete ot potash, or oxide of lead, or it may be by the oxidation of 

#i-chloride of naphthaline with nitric acid. They combiue the phtalic acid 
with lime so as to produce a neutral phtalate of lime, and mix one equiva- 
lent of this salt with one equivalent of hydrate of lime, and heat the mix- 
ture toa temperature of from 330 deg. to 350 deg. centigrade (say 626 deg. to 
662 deg. Fah.) This heat is maintained forsome hours. The time necessary 
for the process will vary to some extent, according to the heat employed, 
and the quantity of material operated on. A convenient quantity to treat 
at one operation is a mixture of 20 1b. of neutral phtslate of lime and 4 lb, 
of hydrate of lime; this mixture they find it convenicnt to place in a 
cylinder of sheet iron, which is closed with the exception of a small vent for 
the escape of the vapour of water, which may be produced in consequence 
of the materials being imperfectly dried. A number of such cylinders are 
placed in tubes running through a pot or boiler filled with melted lead ; 
the heat is regulated to between 330 deg. and 350 deg. centigrade, by means 
ofa pyrometer. With the charge above named in each cylinder, aud at 
this temperature, the heat should be maintained for about ten hours, The 
mixture, when in a heated state, shou'd be protected trom currents of air, 
otherwise deflagaration may take place, and a loss of material wiil result, 
After being heated for a sufficieut time the materia! will be found to consist 
of a mixture of benzoate of lime and carbonate of lime. There are various 
ways in whieh these substances may be separated, and the benzoic acid 
obtained ; the following, however, is the process the patentees preter. The 
mixture, when cold, is extracted by means of water with free steam blown 
into it, and in this way it is boiled for several hours. The clear liquid is 
filtered off, aud the residue is extracted by two or three similar boilings. 
The benzoate of lime is dissolved in the water while the carbunate remains 
undissolved ; the solution of benzoate of liwe is concentrated and treated 
with hydrochloric acid, which precipitates the benzvic acid ; when the liquid 
scold it is filtered and the benzoic acid collected, washed with a small 
quantity of water, and dried. 

+70. W. H. Cox, Bermondsey, London, “ Tanning hides and skins.” —Dated 

31st January, 1865. 

This invention is carried out in the following manner :—A rectangular 
frame is used of nearly the length and width of the pit employed, from 
which frame the hides are suspended, so as to be capable of hanging perpen- 
dicularly in the pit, and so that the whole length of the hides may be 
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to rest on the ends of the pit when the hides or skins are hanging perpen- 
dicularly in the pit. The hides or skins are suspended across the frame, so 
as to come near to but not to touch each other when they are at their 
greatest distance apart, and the bars or cords by which they are suspended 
from the frame arranged to be moved to and from each other, so that at any 
time the hides or skins may, even when hangivg perpendicularly in the liquor 
in the pit, be moved and caused to touch each other allover. The hides or 
skins are suspeaded from three points, that is, at the two corners and from 
& point midway between the two corners of the upper end of each hide or 
skin, bat this may be varied; it is desirable that they should hang as flat 
and eveu as may be. Inclined partitions are applied in the pit, which, by 
preference, consist of parallel fillets or bars, the edges of which come near 
to but do not touch each other. Any desired number of these inclined 


| partitions may be used in a pit, but the arrangement preferred, and which 


has been found sutticient in practice. is to have only two such inclines, one at 
each end of the pit. Thenumberof hides orskinssuspended to a frame may be 
varied, but it has been found convenient tv suspend a hundred hides toaframe 
used with a pitof the ordinary size. In working itis desirabie that the hides or 
skins treated at the same time in a pit should be as nearly as may be of the 
same size, aud it is preferred that they should be sorted into sizes, the 
object being that, when they are brought in contact with and rest against 
each other, all parts of each hide or skin should be in contact with all parts 
of the hide or skin on either side of it, otherwise the liquor would get at 
and be in contact with the exposed or uncovered parts mure than with the 
other parts. The inclination of the partition may be varied, but it is found 
that an inclination of about twelve inches from top to bottom of the 
suspended hides is sufficient. Ordinarily the partitions are fixed and 
stationary, but they might be so arranged as tu be movable. It is preferred 
tosuspend the hides or skins from the shoulder ends in pairs, flesh side to flesh 
side, but this is not essential. The frame with the hides or skins suspended 
therefrom is arranged to be lifted out of and lowered into the pit by an over- 
head traveller, or other convenient mechanism, but it will be evident that 
in place of lifting the frame so as to raise the hides and skins suspended 
therefrom out of the liquor in the pit, the liquor may be run off, or be 
pamped from the pit; it is, however, found more couvenient to examine 
the several hides and skins when they are lifted out of the liquor than 


when they remain in the pit, and the liquor is ran off or rem ved there- | 


from. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

ImprovemENT IN THE InoN Tkave: On ’Change in Birmingham and 
Wolverhampton: Lhe Dulness Dispersed: Cheering Prospects: 
Moderate Orders from America and Canada—Pic iron: Gréat 
Consumption of Melters: Railway and other Castings in Request— 
Coan Trape: Activity: Prices—lwon Makinc—Property _1N 
Demanpd—Generat Harpware ‘TRrapes; Railway Materials in Re- 
quest; The Cholera and the Common Padlock Trade—Ant as AppLiep 
vo Inpustay Iv Brnainasam: Dr. Dresser Among the Manufacturers 
—Svuccess or Parent SHarr anp AxL& Comranies—Damages IN 
THE Revnat CarastropHeE—WHERE ARE THE GREAT WESTERN 
Works TO Be PUT UP? 

THE autumn is opening very satisfactorily to most persons engaged 

in the leading industries of Birmiogham and South Staffordshire. 

Oa ’Change in Birmingham yesterday (Thursday), as also in 

Wolverhampton on the previous day, there was a more numerous 

attendance and a betier toue thau has been perceptible for some 

time. It is conclusive that the little dulness that had been over- 
spreadivg the iron trade is fast giving way to a pleasant state of 
activity, that bids fair to become briskness in a few weeks. While 
the American autumn trade is not equal to the average, yet more is 
being done on Transatlantic account than has been the case, perhaps, 
at any corresponding period in the past five years. Stocks of British 
iron and steel in New York are being steadily diminished ; and 
they are being replenished without any hesitation on the part of 
makers here, for they have the fullest confidence in the ability of the 
leading American customers to meet all the liabilities that they may 
feel themselves called upon to incur, The “fall” trade is scarcely 
an average, but this is mostly traceable to the high value of money 
on the other side of the Atlantic. Canada is also sending over 
specifications, but they are not of the total worth that could have 
been fairly desired. From most parts of the home market the 


| inquiry has improved, aad the orders that come in embrace all the 


varied descriptions used as well by the railway engineer as by the 
boiler-maker, the ship-builder, the hardware manufacturer, and the 
smith. The improvement noticed last week in the ship-plate trade, 
referred more to other districts than to South Staffordsnire; but 
even here there is a shade more being done in that branch, and the 
expectation is being indulged that we shall soon be in a condition 
of more marked sympathy with the houses in the North, in respect 
of the ship-plate trade, The descriptions required for substantial 
railway and other erections are most in request, and the best cus- 
tomers for sach iron are found in this district, where the makers of 
bridges, girders, and roofs are, most of them, full of orders. Two 
of the firms here of this class are engaged, amongst other work, in 
turning out the spacious roof aud massive pillars for the propused 
new railway station at. Crewe. . 

Owing to the excellent trade that is now being done in castings, 
melting pigs coutinue in very much request, aud the makers are 
unable to supply the consumers as rapidly as they desire. Prices 
are therefore firm. In forge pigs also, the makers and vendors are 
very resolute in maintaining their own quotation-, and buyers are, 
in not a few cases, giving up the struggiv in which they have been 
for some few weeks engaged, with a view wo bring down the prices 
of the iron they reqire for their forges. 

The coal trade sympathises with the market for iron. Most of 
the collieries are in full work, and large buyers are again evincing 
a great disposition to enter into extensive contracts for forward 
delivery. ‘Ihe prices of coal west of Dudley are set down at, best 
thick, 133.; common, 10s. ; lumps, 93. ; and fine slack, 33. 6d, per ton 
at the wharves. 

There is now rather more desire manifested than for some tine 
past on the part of capitalists to invest in ironworks under their own 
management. There is an inquiry for such property in this district, 
and there seems reason to conclude that the works iu South Wales 
and Shropshire, belonging to Messrs. Levick and Simpson, will 
pass into hands by which they will be possessed and carried on 
upon terms which will afford considerable satisfaction to the creditors 
ot those gentlemen. 

Throughout the general trades of the West Midlands there is, 
except in rare instances, a fair amount of business being transacted. 
Perhaps the most active branch is that which depends mostly upou 
tue demand in the railway market for general irouworks, required 
as well for rolling stock as for the maintenance and extension of the 
permanent way. ‘The licenses of the Board of Trade for chain-test- 
ing machines have vow been secured by, perhaps, six firms in this 
part of the kingdom, but some shipbuilders are uneasy that makers 
should be able to write their own certificates. In no part of 
South Staffordshire is there more prosperity than at Wednesbury, 
where most employment is affurded by the railway world; but 
where also tubes, iur both gas and water purposes are turned out 
in very large quantities. In that town, Messrs. J.J. Russell have 
just obtained letters patent for cutting and screwing the ends of tubes 
vy improved machinery. ‘The breaking out of chulera in the East 
has been a serious check upon all trade with that part of the world, 
and its effect upon one branch has been almost to paralyse it in 
respect of their export trade. Woe refer to the common padlock trade. 
During the last ten weeks scarcely a lock of this description has 
been sent away, and the importauce of this branch of the lock trade 
will be felt when itis said that three firms iu this district have 
been in the habit of sending away 10,000 weekly. Since the cholera 
made its appearance in Asia, and has spread towards India, all the 
letters recived from that part of the world have been pierced through 
and through with knives, and famigated, and such are the precau- 
tions of the authorities at those towus where the pestilence has raged 
that they will not allow any goods as yet to be removed from the 
stores. The consequence 1s that they lie spoiling. At Willenhall 


the application of stamping keys by machinery hus been adopted in 
the past week by another of the principal firms of that towuship. 











It.was announced on Saturday last that the nailers’ strike was 
virtually at an end, the whole of the men having agreed to accept 
the reduction of one out of every ten shillings they earn. 

Dr. Dresser, Professor of Onamental Art at the Sydenham Palace 
and of “ Botany as applied to the Fine Arts” at the South Kensing- 
ton Museum, has been writing a series of letters to our contemporary 
the Birmingham Daily Post under the title of “ Art as applied to 
Local Manufactures.” The Professor views the matter solely 
from a commercial point of view, and says that iron is abun- 
dant in this district, but that would be no reason why it should be 
wasted, and he thinks that a pound of iron might be so made, by 
having art applied, as to bring to the country a larger sum than a 
hundredweight of the same metal. Dr. Dresser then proceeds to 
explain how art should be applied, devoting bis remarks to the 
interests of the working people alone. Since writing these letters 
the doctor has come to Birmingham at the request of several of our 
leading manufacturers. It is proposed that he shall pay occasional 
visits to their works, and give them and their workpeople the 
benefit of his talents and experience in the shape of suggestions 
and hints as to their progress and improvement in the application of 
art to industry. 

The metal trado is tolerably quiet in respect of manufactured 
copper, but yellow metal is selling well, and prices are advancing. 
In tin-plates there is a full average demand, but the 2s. rise agreed 
upou at the last quarterly meeting of the makers bas not yet been 
realised. From 1s. to 1s. 6d. per box has been secured. 

The second aunual meeting of the Patent Shaft and Axle-Treo 
Company was he'd on ‘Tuesday last. The report stated that after 
providifig for all liabilities incurred up to the 30th June last, the 
nett profits amouuted to £50,894 83. 5d., which, with the sum of 
£2,702 93. 10d. carried forward from the last account, makes a total 
of £53,596 183. 3d, The dividend was at the rate of £15 per cent, 
per annum, free of income tax. This dividend was of course 
accepted, and Mr, Heury Edmunds was re-appointed auditor. 

The anoual meeting of the Gloucester Wagou Compauy will be 
held on the 22nd inst, The report sbows that the carriage and 
wagon stock now belonging to the company consists of 6,609 
vehicles, viz., 6,487 narrow gauge, 30 broad gauge, and 92 narrow 
gauge carriages and break-vans. Of this number, 5,205 vehicles 
are sold on deferred payment, and 1,404 are let on hire, The 
number of wagons in repair is 3,283. At the meeting it will be 
proposed that the capital of the company shall be increased to 
£500,000 by the issue of 16,250 ordinary shares at £10 each. The 
dividend will be at the rate of 8 per cent. 

ee the most serious of the consequences resulting from the 
Rednal Kailway accident (?) was the death of the brassfounder, 
Siveter, of Wolverhampton, who was getting together a good 
business, but by whose death his wife and six young children were 
deprived of their bread-winner, To recover damages av action was 
commenced against the company at the Gloucester Assizes, but the 
company consented to pay £2,500, and costs, aud the case was not 
gone into. 

At a meeting of the Bilston Commissioners, held on Wednesday, 
the chairman announced that he had beev in communication with 
the chairman of the Great Western Railway Company with a view 
to induce that corporation to put up their works iu Bilston that 
they wanted to erect at Oxford, and had told them that land might 
be procured adjoining their station in the town at £150 an acre, 
but that it had been replied on behalf of the company that they 
had come t» terms with the college authorities of Oxford. The 
chairman of the commissioners, however, thought that this was 
not so, but rather believed that the proposed works would be put 
up at Abingdon, as Lad that morning been stated in the newspapers. 





Canvetty’s Bower Fiviv.—Our attention has been recently 
called to a boiler fluid manufactured by Messrs. Woods, Hall, and 
Carnelly, of Fountain-street, Manchester. We have made some 
inquiries, and are disposed to believe that it deserves the high 
character given to it by the inventor. 

Parrsan Makers 1s Lonpon.—Oun Saturday evening a crowded 
meeting of the journeymen pattern makers was held at Wilcox’'s 
Assembly Rooms, Westminster-road, to take into consideration the 
propriety of memorialising the master engineers for an advance on 
the present rate of wages—363. per weck. About 400 were present. 
A report was read from the provisional committee, which stated the 
present movement to have originated from a united meeting of 
socicty and non-society men connected with some of the principal 
engineering tirms. Afier some discussion a resolution was adopted 
unanimously declaring it to be the opiniun of the meeting that the 
time had now arrived when an advance on the present rate of 
wages had become necessary. A second resolution was also adopted, 
that the advance to be asked for should be 8d. per day, which would 
make the standard wages of the trade £2 per week, A memorial to 
be presented to the employers was then read, setting forth the 
reasons inducing the men to ask for an advance, amongst the most 
promivent of which were that wages in other trades requiring less 
skill were geverally advancing, the high price of animal food and 
other provisions, und the increased cost of house-reut, &c. The 
memorial was unanimously agreed to, and a committee was 
appointed with instructions t» present the memorial to the master 
engiuvers at once, and to request & reply by Saturday the 26th inst. 
The meeting was then adjourned to Saturday, August 26th, ciair to 
be taken at seven o'clock, to receive the reply from the employers. 
rap preeeatinge of a very united and orderly meeting then twrmi- 
nated, 

VentiLation. — General Morin last week read a paper to the 
Academy of Sciences on the ventilation of public buildings. The 
fundamental principle of good ventilation, he observed was this ;— 
To draw off the vitiated air from the stratum nearest the floor—that 
is, in the immediate vicinity of the persons in the room—and to 
admit pure air through the ceiling or apertures made in the walis 
close to it. Iu winter the air to be introdused may be previously 
warmed by an apparatus placed under the roof; but in summer con- 
siderable ditliculty is encountered in lowering the temperature of 
the air to be admitted, since the sun having darted its rays un the 
roof during the day the space under the roof is so bot that, instead 
of admitting cool air, it penetrates into the building at a much 
higher temperature than that of the interior. General Morin has 
tried four different plans for cooling the air. The first cousisted in 
making it pass through a space filled with pulverised water—that is, 
reduced to a sort of dust, as it were, by making two jets of water 
strike against each other with great vivlence. By this method the 
temperature is only lowered by two degrees, and moreover, it would 
require a considerable quantity of water and costly machinery to 
accomplish it unless ample water power were at command, The 
second plan consists in making the air pass along the sides of metallic 
vessels containing water, which may, if necessary, be cvoled with 
ice; but here again there is the difficulty of giving the cooling 
surfaces a sufficient development — a condition which cannot easily 
be complied with, and which, therefore, in point of fact, rendurs this 
method impracticable. The third consists in:making opevings on 
that side of the building which is never expoved fo the action of the 
sun, while the vitiated air is drawn off through metallic tubes, the 
draught of which is increased by the action of the solar rays to 
which they are exposed. Ou the side exposed to the sun the 
windows should be closed with blinds, or in the case of skylights 
the glass panes may be watered outside. The fourth process wili be 
easily applicable as soon as Paris can command abuudance of water 
by the new aqueduct of the Dhuys, It imitates the natural effect of 
rain, and is very efficacious, since one cubic metre and a third per 
hour will suffice to water 100 square metres of roofing, which will 
thus be prevented from being overheated by the sun. Applied from 
au early hour in the morning, and coutinued as long as the sun 
shines on the building, it not only prevents the roof from getting 
hot, but will reduce the interior temperature of the building very 
cousiderably, aud cool the air admitted into the garret or space under 
the roof, As this operation of watering need uot be performed for 
more than sixty days every year, the cost for a large railway station, 
like the Orleans one, for instance, would not exceed 1,000f. each 
season. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiverPooL: Shi ing: The Agincourt, the Scorpion, &c. : Mersey 
Docks and eter bears GAE’s PLAN FoR RENDERING 
GunrowDER Non-Expiostve—State or TRADE : Leeds; Sheffield : 
South Yorkshire—Huwi: Shipbuilding; The Docks — Nortu- 
Eastern Disrricr: The Cleveland Iron Trades: Team Va 
Railway: Joint-stock Ei ise—Tue Great Rawways: Mi 
land: London and North-Western: Lancashire and Yorkshire : 
North-Eastern — Scotuanp: Clyde Shipbuilding: Garvel Point 
Lighthouse. 

WE have a good deal to say about Liverpool this week. The screw- 

steamer Queen, just completed for the National Steam Navigation 

Company by Messrs. Laird Brothers, Birkenhead, proceeded on ber 

trial trip on Saturday. She was launched at the end of April, and 

since that time the machinery has been fitted on board, and the 
various internal fittings of the ship have been completed. The 
dimensions of the steamer are:—Length over all, about 400ft.; 
length between perpendiculars, 365ft.; breadth, 42}ft.; tonnage, 

3.250 tons. The engines, which have also been manufactured by 

Messrs. Laird Brothers, are of 450-horse power. The ship started 

from her moorings opposite the Woodside landing-staige about ten 

o'clock, and went down, under easy steam, against the first of the 
flood-tide. On reaching the Bell buoy her course was shaped for the 

Northwest lightship, the engines making from forty-eight to fifty 

revolutions per minute. The distance of 38 knots was made 

against tide in twenty-one minutes. The return run was made in 
eighteen and a-half minutes, giving a mean of nineteen and three- 
quarters minutes, equal to a speed of eleven and a-half knots an 
hour. H.M.S. Agincourt was seen coming down, and the Queen 
was put about to accompany her for a short distance. The speed of 
the engines was increased from fifty-two to fifty-three revolutions, 
and the two ships kept company for some time, at a speed of more 
than twelve knots an hour. It was now necessary to put about to 
save the tide for docking, as the Queen is to sail for New York on 
the 22nd inst. So the helm was put hard down and the Queen 
returned to Liverpool, leaving the Agincourt to pursue her voyage 
to Plymouth. ‘The party on board consisted of Mr. G. H. Fletcher, 
chairman of the company, with some of the directors; Mr. Mac 

Alister, the general manager; Mr. Treffery, the secretary; Mr. 

Jordan, the superintending engineer; Captain Grogan, Mr. William 

Laird, Mr. Bevis, and several other gentlemen interested in the ship. 

At an official trial of the ironclad turret-ship Scorpion, one of the 

steam rams built and engined by Messrs. Laird Brothers, the results 

= at the measured mile, at full and half-power, were as 
follow :— 
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The nominal horse-power of the engines is 350, having a length of 
stroke of 3ft. ‘The indicated horse-power at full speed was 1,457 
horse power; at half-speed, 702 horse power. The mean draught of 
water was 15ft. 64in. Quantity of coal on board, 220 tons, and six 
months’ stores ; in fact, all the weight she would have to carry on a 
sea-going cruise. ‘The armament, consisting of four 300-pounders 
(fitted in the same manner as those on board of the Royal Sovereign), 
was also on board. The vessel proved very handy in steering, and 
made, with full power, a circle to starboard in four minutes thirty- 
five seconds, and in five minutes thirty-three seconds with half 
power. The Scorpion being now commissioned and fully equipped, 
will, it is supposed, be sent to sea, and tried as to her capabilities in 
all weathers. It will be recollected that this vessel is fitted with 
Captain Coles’ cupolas, and carries the heaviest armament of any 
vessel of her tonnage. In the beginning of last year Mr. Mulley, 
Lloyds’ surveyor of Plymouth, having previouly paid much attention 
to the subject, satisfied himself that the best mode of preventing 
accumulations on vessels was by first completely encasing a ship’s 
bottom with wood to aconsiderable height above the deep load-line, and 
then covering the wood with a sheathing of yellow metal in the same 
way as the bottom of a wood ship is sheathed. This method of 
treatment he — to the Iron Gem, which is now in the Clarence 
graving dock, iverpool, for inspection, she having just returned 
from a voyage to the Brazils. ‘The outer metal sheathing is smooth 
and clean, not exhibiting even a wrinkle, while, by the mode in 
which the wood casing is secured to the hull, no metallic contact is 
possible between the iron of the ship and the yellow metal or any 
of its fastenings, and by this arrangement galvanic action is 
prevented. Another advantage which pertains to this mode 
of treatment is found in the fact that the wood casing gives 
greater buoyancy to the iron ship, and thus increases her 
carrying capacity and improves her sailing qualities. In the 
case of the Iron Gem, a craft of 349 tons register, the increase 
‘of buoyancy is calculated at 50 tons; in other words, her dead weight 
capacity has been augmented to that extent; and she is now able to 
put out 650 tons of say coal, whereas her former load was from 540 
to 550 tons. On Saturday, the armour-plated frigate Agincourt, of 
6,680 tons burthen, built by Messrs. Laird Brothers, was tloated from 
the graving dock in which she was built on the 27th of March last. 
She was next taken into the new Morpeth dock (about to be taken 
by Messrs. Maclver for the Cunard boats), where her internal fittings 
were completed. Here engines were fixed, and much of the heavier 
work done, before she was floated. Beyond the making of her lower 
masts, Messrs Laird had nothing to do with the rigging. Her lower 
masts, built of iron, are very massive structures, the hea viest weigh- 
ing nearly twenty tons. As the Agincourt could not be got into the 
great float, owing to the northern passages not yet being completed, 
sufficient crane power could not be obtained to raise the masts to 
their places, and they were, therefore, stowed away on the upper deck 
to await the vessel’s arrival at Plymouth, With this exception the 
equipment of the vessel appeared to be perfect throughout. On 
Thursday last she was undocked and towed into the Sloyne, where 
she dropped ancher. On Saturday, a few minutes after noon, the 
anchor was weighed, by the use of an auxiliary engine of some 60 
horse power, placed in the bow, and which works a powerful capstan, 
works the pumps, and performs other miscellaneous work. At twenty 
minutes past twelve o’clock, under the command of Captain Paynter, 
R.N., of H.M.S. Donegal, and manned by a crew sent round from 
Plymouth for the purpose, she started on her journey to Plymouth. 
Amongst the gentlemen on board were Mr. Henry Laird, who repre- 
sented the builders ; Mr. Field, of the firm of Maudslay, Sons, Field, 
and Co., the makers of the engines; Mr. Johnson, the Admiralty 
inspector; Mr. Warrener, Mr. C t Mr. King » and Mr. 
Busk. At the time she started she was drawing 23ft. 6in. forward, 
and 25ft. 8in. att. While laying in the Sloyne her compasses were 
adjusted by the superintendent of compasses to the Admiralty. At 
first, owing to the crowded state of the river, the Agincourt proceeded 
very slowly, and several opportunities were afforded of testing her 
steering powers. Her steering gear is of the best description, and 
the unanimous remark was that she answered her helm admirably 
The Northwest Lightship was reached at 2°48. For the first hour 
and a half the tide was against her, and afterwards with her. 
Making due allowance for this, her speed would average from 11 to 
12 knots. The patent log registered 114 knots. She ran a distance 








of 55 nautical miles in four hours and twenty minutes, which gives 
12} knots an hour. Allowing, however, for the tide being in her 
favour, this speed would about correspond with the register of the 
log. The engines of the Agincourt are 1,350-horse power nominal. 
They are placed entirely below the water line, so as to lessen as much 
as possible the risk of injury from an enemy’s shot. They are upon 
the double piston-rod principle, having return connecting rods. Her 
cylinders are 101in. in diameter, and have a 4ft. Gin. stroke. These 
immense chambers are worked by steam supplied from ten boilers 
heated by forty furnaces, which consume on an average 100 tons of 
coaladay. The Agincourt engines were not screwed tightly, and the 
result was a considerable increase of vibration, proceeding, in this 
instance, not so much from the screw as from the engines themselves. 
This, however, is a drawback which will remedy itself, for, when the 
engines are worked a short time, the bearings will be screwed 
down, and the vibration from the engines willentirely cease. Soon after 
four o’clock the Agincourt was off Moelfra Bay, where the unfortu- 
nate Royal Charter was lost. A quick run past the “ Little Mouse” 
and Skerry Islands brought the vessel in sight of Holyhead; and in 
a very short time afterwards the Agincourt ran within the Break- 
water, and dropped anchor at 6.38 p.m. She there remained during 
the night. The average revolutions of her engines were from 48 to 
50 per minute, with a vacuum of 26in., and a pressure of 19 Ib. of 
steam. On Saturday afternoon Messrs. Jones, Quiggin, and Co. 
Jaunched from their yard, at the Brunswick Dock, two fine paddle- 
steamers, named respectively the “Midland” and the “Great 
Northern.” These vessels have been built for the new City of 
Dublin Company, and are intended for their new line. Their length 
is about 220ft., beam 22ft., and burthen 1,000 tons. They were 
afterwards taken into dock to be fitted. The steamer Delaware, one 
of the largest vessels ever built in the Isle of Man, has been launched 
at Ramsey, from the yare of the Isle of Man Shipbuilding Company. 
The Delaware is a vessel of 2,100 tons burthen. and about 700 horse 
power, and is sister ship to the City of Dublin, lately sold to the 
Inman Company by Messrs. C. E. Dixon and Co., the owners of the 
Delaware. 

On Friday evening a meeting of the New Ferry contractors was 
held in the new refreshment-room at New Ferry Pier, Mr. E. P. 
Macknight presiding. The chairman, in opening the proceedings, stated 
that the directors of the Mersey River Steamboat Company had re- 
solved to return to the contractors the sum of 14s. upon each yearly 
contract, and a proportionate rate of deduction on those for shorter 
periods. The chairman then alluded to the great success which had 
attended the ferry since it was opened, and more especially since the 
boats had been compelled to go to and from the Prince’s Landing- 
stage. ‘That success had been most remarkable, the traflic having 
immensely increased sincethe change referred to. Mr. Lamont, secre- 
tary and manager for the company, stated that a third boat, similar 
to the two now running, was in course of construction, and, in the 
terms of the contract, would be ready in October. At the last sitting 
of the Mersey Docks and Harbour Board, Mr. Forwood complained 
that the coal tips were not made sufficient use of, not one ton having 
been shipped by means of the tips out of 6,000 tons shipped during 
the week. He urged that means should be taken for making the 
facilities offered by the beard more generally known. The chairman 
said it was much to be regretted that the coal proprietors or shippers 
of coal would not make use of the coal tips. The board had spent 
upwards of £20,000 in providing this accommodation. All the 
shippers of coals knew perfectly well that the tips were provided for 
them, but they alleged that the coal was injured by being shipped 
by that means. He did not think that was the case. The com- 
mittee had taken upon themselves to communicate more than once 
with the Peninsular and Oriental Company, who received a large 
quantity of coal at Birkenhead, but it had hitherto been quite with- 
out effect. 

Mr. Gale’s invention for rendering gunpowder non-explosive has 
been publicly exhibited in the Police Yard, Manchester. A large 
number of gentlemen were present, and Mr. B. Whitworth, M.P., 
was appointed chairman. The scheme consists in the mixing of 
finely pulverised glass with gunpowder, by which process the grains 
of gunpowder become separated, and the interstices filled with the 
glass dust. Communication between the grains of powder is thus 
stopped, explosion prevented, and combustion rendered almost im- 
possible. Mr. S 's conducted the experiments, and used for the 
purpose Messrs. Curtis and Harvey’s No. 6 gunpowder, which he 
said was the strongest manufactured, mixed with what he termed 
the protective powder in the ratio of one to four. The mixture was 
first placed in a sieve and the materials separated, to show the ease 
with which the non-explosive powder might be made ready for 
destructive purposes. Mr. Saunders said Mr. Bidder had calculated 
that two men might sift the powder as quickly as a 100-gun ship 
required it. After this a lighted fusee was applied to the gunpowder 
which had been separated from its protector to show that its explo- 
sive property had not been destroyed. A lighted fusee was next put 
on the surface of a quantity of the compound, which resisted the 
flame. A small hole was made on the surface of the mixture and a 
quantity of the pure gunpowder put in. A light was then applied 
and the powder exploded, but no effect on the compound 
was produced, except that it was slightly displaced. At 
the request of a bystander Mr. Saunders divided the com- 
pound, and placed a light between the two portions, with 
the same result. The material which had been operated upon was 
next sifted, and on a light being put to the gunpowder, it instantly 
exploded. Two parcels, each containing 1 1b. of protected powder, 
a barrel holding 40 Ib., and a tin case containing 2} lb., were suc- 
cessively thrown into a bonfire, with no other result than a thick 
volume of smoke and a slight hissing noise. It was shown that 
the invention may also be applied to protecting powder from damp, 
and for the purpose, a quantity of the compound was placed in a 
tumbler, and covered with water. After remaining immersed several 
minutes it was taken out and sifted, and the gunpowder was subse- 
quently exploded. Mr. Saunders next thrust a red-hot poker into 
a barrel of the mixture, and nothing occurred beyond the emission 
of smoke. Successful experiments were then made on an ounce of 
tine powder, and an ounce of rock powder furnished by a gentleman 
present. Mr. Gale said an ounce of fine powder might be made non- 
explosive by mixture with 3 oz. of the pulverised glass. The two 
ingredients were next mixed in proportions of three of glass dust to 
one of powder, two to one,and one to one; and in each case the 

pound was d as a squib, without any decided explosion. 
The powder, by the addition of four times its weight of pulverised 
dust, is only doubled in bulk; and it was stated that a considerable 
saving might result in the rate of railway carriage, owing to the 
decreased hazard of conveyance. There was a probability, it was 
said, that where £7 10s. per ton was charged for carrying gunpowder 
one ton of powder, together with four tons of pulverised glass, might 
be conveyed for £2 10s. 


In connection with the iron and machine trades of Leeds, we may 
note that there is fair employment for the workmen in the various 
forges in and about the town, but business has not yet so fully 
developed itself as it was expected might have been the case after 
the termination of the American war. The ironfounding business is 
in a very animated state, and even the newly started firms enjoy a 
large share of trade. The same may be said of the.tool and machine 
shops and the locomotive establishments. At Sheffield the cutlery 
branches have so much improved of late that the workmen are 
generally agitating for advanced wages. The saw trade is more 
active tuan it has been for a considerable time past, owing chiefly to 
the improved trade with America; all the good workmen are well 
employed, and the trades’ union funds, which had for some time 
been heavily drawn upon by the unemployed, are being replenished. 
The edge and general tool trades are also active, despite a rather 
dull home market. The silver-plating and Britannia metal branches 
are languid, and the steel trade continues dull in most branches. 
There is a good home demand for rod and bar steel for trade pur- 
poses, and the railway orders for the home and foreign markets are 
good; but the American and general foreign steel trade continues 
small) The South Yorkshire coal trade is tolerably brisk, and the 
export trade is good also at Hull and Grimsby. The demand for 











coal for the Lincolnshire iron district isincreasing. A screw-steamer, 
the oe has been launched from the yard of Messrs. C. and W. 
Earle, Hull. She is sister ship to the Apollo, launched from Messrs, 
Earle’s yard on the 22nd June last, and belongs to the same owners, 
Messrs. T. Wilson, Sons, and Co. The Calypso was christened by 
Miss Hill, of Cherry Burton. This vessel is classed Al for twenty 
years at the Liverpool Underwriters’ Association. She is 1,300 tons 
register; her length is 260ft. ; breadth of beam, 32ft. ; depth of hold, 
22ft. Her engines will be 150-horse power. She is intended for the 
Baltic and Mediterranean trades. The belief is general among the 
commercial and trading community of Hull that a proposal has been 
made for the transfer of the Hull docks to the North-Eastern Rail- 
way Company. The principal shipowners and merchants view this 
with some 

With regard to the north-eastern district, we may note that very 
encouraging reports are made with respect to the Cleveland pig iron 
trade. “he make has been greatly increased lately, by the two large 
furnaces at the Tees Works (Messrs. Hopkins, Gilkes, and Co.) 
being brought into operation. The furnaces of Messrs. Swan, 
Straubenzie, and Co., are rapidly and favourably progressing. At 
Middlesborough all are in full blast ; the four new furnaces of Messrs. 
Hopkins, Lloyd, and Co., are now fully completed and ready for the 
blast being laid on, which it is expected will take place next week. 
The new works of Messrs. Stephenson, Wilson, and Jacques, at 
Acklam, are nearing completion, and will shortly commence work— 
in fact they are expected to “blow in” before the end of October. 
At Newport, Messrs. B. Samuelson and Co. will shortly have another 
furnace in blast. One of the two furnaces at Fighting Cocks, near 
Darlington, was put into blast on Tuesday, and the other will 
“blow in” during the next week, so that in the course of a few 
days this new company will be in full working. As regards the 
make of merchant iron, the rolling mills are all employed. From 
the Consett and Shotley Bridge Mills very large quantities of 
finished iron, in the shape of plate, bar, angle, and railway plates, have 
been sent off during the past week,and both in and out of warrant at 
Middlesborough good business has been done. Of the furnaces of the 
district 75 are in blast and 18 out of blast, and there are 23 building. 
The Team Valley ge is making — progress. Mr. B. C, 
Lawton is contractor. John Abbot and Company (Limited) have 
declared a dividend of £4 per share, which is at the rate of some- 
thing like 20 per cent. Pyle, Spence, and Company (Limited) have 
not yet declared a dividend, but it is understood that the profits of 
their concern are at the rate of 20 per cent. per annum. The New- 
castle Gas Company, whose mains stretch on the north side of the 
Tyne from Walker to Walbottle, and on the south side from Hebburn 
to Stella, recently bought the Blaydon Gasworks, and they have 
carried a five-inch pipe from Dunston through Wickham and 
Swalwell to Blaydon. it is probable that the works in the latter 
village will be abandoned, and the entire district lighted direct from 
Newcastle. 

The half-yearly railway meetings are now ‘‘on.” We gather 
from the proceedings of the Midland that it is proposed to raise addi- 
tional capital to the very considerable extent ot £2,314,975. The 
permanent way of this system has been relaid to the extent of thirty- 
five and a-half miles. Considerable progress has been made upon 
the Rowsley and Buxton extension to New Mills; the t tunnel 
at Dove Holes is finished for nearly three-fourths of its length, and 
the line may be expected to be ag! for traffic in the summer of 
next year. The contracts upon the Bedford and London extension 
are nearly all let, and most of the works are making good progress. 
The works on the Duffield and Wirksworth Railway have been com- 
menced, and are proceeding satisfactorily. The tunnel on the 
Sheffield and Chesterfield Railway has also been commenced. 

The traffic of the giant London and North-Western is immensely 
extending. As compared with the corresponding period of 1864, the 
amount received for passengers, goods, minerals, and cattle, the 
number of passengers, and tons of goods and minerals carried, and of 
train miles run, have been as follows :— 

1865. 1864. 
£1,227,801 oe £1,168,220 .. £59,581 


Passengers, &c. 
1,492,439 .. 74,202 


Goods, minerals, and cattle... 1,566,641 
a £2,794,442 .. £2,660,659 .. £133,782 


Passengers. No. .. «2 «2 «+ 8,933,434 «2 8,450,702 .. 479,732 
Goods, &c.,tOnS .. +. oe oe 6,385,378 6,114,735 .. 270,643 
Passenger trains, miles .. .. 4,933,019 4,542,493 .. 390,526 
Goods and mineral trains, miles 6,101,039 4,666,011 ., 434,128 


With regard to Scottish topics, we may note that Messrs. 
Alexander Stephen and Sons have launched from their building- 
yard at Kelvinhaugh an iron screw-steamer, named the Zeta, of 
about 720 tons, and classed Al at Lloyd’s. The vessel is to be fitted 
with Spencer’s patent surface-condensing engines, is the property of 
the eminent shipowning firm of Messrs. Henry Bath and Son, of 
Swansea, and is intended to trade between this country and 
Valparaiso. Messrs. Stephen have also in course of construction a 
composite sailing ship for the same firm, and also intended for their 
West Coast trade. Yesterday week there was launched from the 
building yard of Messrs. R. Duncan and Co., Port Glasgow, a 
screw-steamer of 1,000 tons. She was named the Earl Canning. 
She was afterwards towed round to the harbour, where she is to be 
fitted with engines of 150-horse power by Messrs. Blackwood and 
Gordon. Her dimensions are—length, 220ft.; breadth, 30ft.; depth 
to awning deck, 23ft. Gin. This fine vessel was built for the Bombay 
Coast and River Company, and is the tenth of a fleet of steamers 
built on the Clyde and specially fitted for their East India 
trade, under the superintendence of Captain Johns, within 
the last eighteen months. She is also the sixth vessel built by 
Messrs. Duncan for Captain Johns in the same trade. The West 
Indian and Liverpool steamer American, lying in the Victoria 
Harbour, Greenock, has had a most satisfactory start of her engines. 
She is being forwarded with all speed, her cargo being waiting for 
her in Liverpool. The West Indian mail steamer Arno, lying in the 
East India Harbour, had also on Wednesday a satisfactory start of 
her machinery. The East India mail steamer Mongolia is now 
finished. She will get her compasses adjusted, and afterwards pro- 
ceed to Southampton, where she will make her trial trip. ihe 
Belfast steamer Buffalo is all but ready with her machinery. 
Messrs. Aitken and Mansel, Whiteinch, have launched an iron 
screw-steamer, named the St. Malo, of about 400 tons burden, and 
classed A A 1 at Lloyd’s. The vessel is the property of the London 
and South-Western Railway Company, and is intended for their 
egal and goods service between Southampton, the Channel 
slands and the French ports. The St. Malo will be fitted 
with direct-acting horizontal engines of 100-horse power nominal, 
by Messrs, James Aitken and Co., Cranstonhill. An iron composite 
sailing ship of 630 tons has been launched by Messrs. Alexander 
Stephen and Sons, from one of their suipbuilding sheds at Kelvin- 
haugh. The vessel is named the Carmelita, is fifteen Al at Lloyds, 
and is owned by Messrs. Lean, Jose, and Co., Bolivia. 
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1 . | 1865. | 1864. le 
Perlod— 4 814% £ 84 8)| Perlood— 4 2 4 &| 4 8 4 & 
seceeeceeeeeeed2 01310 12 10 13 10|/ Yel. pine per reduced ©. 310 
Quebec, red pine .. 310 415! 310 415|| Canada, Ist quality 18 0 20 0) 17 2ne 
yellow pine.. 215 315|310 4 0 -. 13 01410] 11 0 12:10 
2 0 0 0 0} 0 0 O O|| Archangel, yellow 1310 1410) 13 10 142° 
.5 5 6 0| 610 7 0|| St. Petersbg.yel... 11 013 0} 10 13 
5310 410/310 410|| Finland.......... 8 01010} 81010 
0.0.0 0/0 0 O O|| Memei ..........10 015 0] 10 015 2 
“3810 5 0} 310 5 0|| Gothenburg, yel... 10 011 0] 10 012 - 
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DR. RUSSELL’S DIARY. 


Dr. RussEtu’s diary of the Great Eastern’s voyage 

resents us with a vivid picture of that unfortunate expe- 
ition. The buoyant certainty of success which was felt 
at the ne the anxiety arising from the first check, 
the alternating —_ and fears which were excited by the 
second alarm, and the discovery of the suspicious fault, 
the earnest watchfulness which followed this discovery, 
the gradual revival of confidence, and the sudden thrill of 
pain which — through the ship when the cable broke 
and the end went overboard—all these varying emotions 
are depicted with admirable skill by the great descriptive 
writer who has earned celebrity in so many different fields. 
With a candour which reveals so much that it cannot have 
left much untold, Mr. Russell tells us how one error after 
another—which a little more experience would have enabled 
the managers of the enterprise to avoid—led to the final 
catastrophe. Perhaps it would be more accurate to say 
that he suffers us to discover those errors, for, representing 
the Construction Company, it was no part of his duty to 
criticise their arrangements ; but although there is no 
expressed blame throughout the whole of his narrative, the 
facts which he lays before his readers cannot but be received 
as censure on the judgment of his employers. By those 
who would excuse the Construction Company we are now 
told vehemently that it is easy to be wise after the event, 
and to foretell results which have taken place. This is no 
doubt true, but it is also true that if such an argument is 
alwaysto be respected, it would come forward to palliate every 
failure inengineering operations, no matter how egregious the 
mismanagement by which it was brought about. In the pre- 
sent case we are very far from wishing to deal hardly with the 
engineers on board the great ship. They had to feel their 
way along a path hitherto untrodden, to carry out a diffi- 
cult undertaking with no cut and dried rules to guide them 
—no acknowledged principles to fall back on in a difficulty. 
The expedition was tentative from first to last; the section 
of cable itself had been worked out by theory—the employ- 
ment of the Great Eastern was a theory (due, we buloe, 
to Mr. Cyrus Field), the details of the paying out ma- 
chinery were designed on theoretical principles, and were 
never properly tried on board the ship until the voyage 
from Valentia began. Under these circumstances much 
honour is undoubtedly due to the scientific staff for the 
partial success they achieved. The electrical excellence of 
the cable triumphantly vindicated the reasoning of Pro- 
fessor Thomson and the scientific committee ; the smooth- 
ness with which the paying-out machinery worked, and the 
ease with which the ship was gradually cleared of her 
burden, did great credit to Mr. Canning. The general 
public, moreover, make no account of difficulties overcome, 
and in this way often do injustice to professional men. 
That, however, which strikes us as sosurprising in connec- 
tion with the Great Eastern’s failure is, that while excep- 
tional feats of the engineering have been accomplished with 
the utmost ability, mistakes have been made in common- 
place details, and matters of simple routine have been 
neglected with fatal carelessness. At one of the most 
critical moments of the voyage the donkey engine 
of the picking-up machinery broke down through 
its own obvious craziness, and over and over again 
tackle, on which the fate of the expedition depended, 
gave way under a strain less than half that which 
it was supposed to be capable of bearing. But we 
are told the engineers never seriously contemplated the 
idea of having to use the picking-up machinery, or of 
grappling in deep water. This is no defence at all. 
Apparatus for hauling in was set up, and this is a sufficient 
proof that Messrs. Canning and Clifford foresaw a i- 
bility of needing it. ‘This being the case, it is wonderful 
that they should have taken no pains to ascertain whether 
or not it was fit to work. Then, again, the wire buoy rope 
was put on board, and this would not have been done if 
the company imagined there was no chance of bringing it 
into requisition. Why, therefore, were the joints left 
untested to break in the hands of those who confided in 
its nominal strength? The expedition performed admi- 
rably the work which it looked forward to, and over the 
preparations for which care and attention were really 
spent. It proved, however, to be unarmed against contin- 
eThe i fici f th ki lai 

e inefficiency of the picking-up gear was plain] 

shown in the early part of ae one, when, pom | 
immediately after the ship left the Irish coast, the occur- 
rence of the first fault brought it into use. It will be 
remembered that this fault was discovered on Monday the 
24th, and it occasioned a great deal of anxiety on board, 
as its cause at the time was of course beyond conjecture. 
Mr. Russell says :— 

A feeling of gloom for some time spread over" the ship; but the 
electricians worked away in their dark chamber with unflagging 
zeal. It was finally resolved by Mr. Canning to cut the cable, 
having first secured its ends to hawsers made fast from the bow 
and carried round astern, and then to take it in over the bow till 
the fault was discovered. The operation proved difficult and 
tedious, and when the end of the wire rope was hauled in over the 
bow, after great delay, and a drifting of some ten miles to leeward, 
it was found that the boiler intended to supply the engine for haul- 
1ng in the cable could not keep up a sufficient head of steam to work 
the machinery with effect. ‘Ihe strain on the wire rope secured to 
cable at times was exceedingly severe, and when the machine 

Ban to work the utmost care and nicety were needed to prevent 
+ ery itself being subjected to injury as the ship rose and fell in 
i © Sea Over the 40U fathoms of iron and copper wire which hung 
rom its bow to the bottom. A mile an hour was regarded as an 
Hhievement, and at no time was the rate over a mile and a half an 

our, while it now and then fell to a few fathoms. 

Pp . was plain, therefore, at the very first that the ma- 
inery in the bows was not to be trusted, and one would 
certainly have supposed that as soon as the fault was re- 
covered, and the cable once more transferred to the stern, 
atin, exertion would have been made to put it into a state 
thorough efficiency. ‘Ihe donkey engine, when found to 
- 8 in power, might have been supplemented at any 
© »y the portable engine which was used during the 
preparations at Sheerness to drive a circular saw and a 
grindstone, and which remained, during the voyage, stand- 
us org pee on the port quarter-deck, but this was not 
ught of apparently ; and fault number one haying been 





remedied, the picking-up apparatus seems to have been 
treated with as much neglect as ever, as if the possibility 
that another fault might develope itself in the cable was 
completely out of the question. We can, it is true, readily 
forgive the engineers for failing to foresee that the same 
accident would happen a second time. It must have 
seemed to be of so extraordinary a nature that no one 
could have supposed any concurrence of chances capable of 
bringing about a similar result again. Mr. Russell says: 

At 9a.m., when a little more than ten miles of cable had been 
picked up, to the great joy of the ship the fault came on board. The 
cause of all our trouble and anxiety, delay, and expense, was a 
piece of iron about 2in, long, rather crooked and sharp at the end, 
as if out off with nippers from an end of wire, which been forced 
right through the coatings of the cable and the gutta-percha till it 
came in contact with the wire. No one could conjecture in what 
manner it had got into the tank; bat there was a general impression 
that the mischief was the result of accident, and that the scrap 
having fallen in was nst the hemp covering of the 
cable, so as to travel out with it to the paying machinery, when, in 
passing through the wheels, it was driven into the core of the cable. 

There was a general impression subsequently that the 
mischief was the result not of accident, but design, and 
extraordinary as they may be, cases of malicious injury to 
telegraph cables have been known; but the arguments for 
and against this idea will be seen further on. The first 
feeling when the fault was recovered was one of great 
exultation. It seemed that the expedition must succeed if 
the engineers had not alone guarded against accident as far 
as possible, but were able, when an accident did happen, to 
repossess themselves of the cable and set it to rights. 
Revived spirits, however, were very suddenly checked in a 
few hours afterwards by an unexplainable (and even up to 
this time unexplained) interruption of communication with 
the shore. For some hours the cable refused to speak. 

Not a signal—not a sign! The news spread from end to end of 
the vast ship. Faces a moment before radiant became suddenly as 
dark as night ; heads were shaken in wise despondency and gloomy 
forebodings; anxious groups gathered near the test-house and 
watched the countenances of the officials, who went in and out as 
though they were arbiters of fate, and as minutes accumulated into 
an hour, andthe cablestill remained dumb, a feeling of despondency no 
doubt prevailed in the breasts of most men. At 3.15 the cable between 
the tanks was again cut, and an examination was made of the ends of 
various wires, to ascertain whether there might not be some mistakein 
the communications. Once more preparations were made to transfer 
the end of the cable from the stern to the bow, and to recom- 
mence the dreary work of our iron Penelope taking up her single 
thread. Tests for fore and main tanks were found to work satis- 
factorily, but the seaward cable lay in sullen silence, and the com- 
paratively unimportant breakage ot the wire at 3.25 p.m., which took 
place by fouling the paddle box gear as it ed fron eud of the 
ship to the other, increased the sense of misfortune and “ ill-luck” 
which weighed onall. Even Mr. Cyrus Field in that sad hour may 
be supposed to have given way to au apprehension that the dream 
of his life was achimera, Picking up again! Men looked at each 
other with a sickly smile or a grim fortitude, But, while the aching 
eyes of wearied aud worn watchers were straining through the 
darkness of the little chamber in which is gathered all the apparatus 
by- which the invisible Ariel was solicited to do her spiriting ever 
so gently for the smallest sign of obedience, the faint light which 
had so long vanished on the index bogan tosteal like a ghost across its 

rescribed track. Was it deception? Again the pale ray moves on. 

es! there can be no doubt of it now, the shore is one, for the 
index light talks a language here all can understand, It tells in 
the plainest manner that all our fears are g dl ica 
tion still exists with the shore. ‘The signals increase in strength. 
Mr. De Sauty comes out joyously, and calls Professor Thompson to 
witness the grateful phenomena. Mr. Canning is sent for to the 
bow, where he is preparing the picking-up apparatus, The exchange 
of currents between the ship and shore becomes strong and regular, 
as if they were only afew miles apart. Once more the Terrible and 
Sphinx, in much perplexity for a long time because of the fresh 
delay, are apprised of the good news. At 4.15 p.m. communication 
is reported ‘all right;” the ship proceeded on her course through 
the night at the rate of 6 to 64 kuots an hour till after midnight, 
when the wind and sea rose a little, and it was considered prudent 
to diminish speed to 5 knots an hour. It is impossible to determine 
here the cause of this extraordinary detention and error; but an 
impression prevails on board the ship that the cause must exist in 
the station on shore. 

It is to be regretted that the company has not given an 
explanation of this singular incident. If it arose from any 
temporary accident on shore we heard nothing about it at 
the time, and it would therefore seem that the company 
was not so candid towards the public as it would have us 
believe. 

During the 26th, 27th, and 29th everything went on 
smoothly. ‘The paying-out machinery worked perfectly, 
the Great Eastern made wonderfully easy weather in a sea 
that seems to have been felt severely by her consorts, and 
Mr. Russell’s diary gradually resolves itself into a record of 
miles run and length of cable submerged. One or two 
little incidents, it is true, reveal inattention to minor 
details. On the 26th, for instance, the Sphinx, engaged in 
sounding, dropped so far astern as to be beyond the reach 
of communication with the great ship. Captain Anderson 
signalied to the Terrible asking for soundings, and received 
the reply: ‘“‘ We have no sounding machine on board ”— 
rather a singular deficiency considering the duty on which 
the Terrible was then being employed. The second fault 
occurred on Saturday the 29th, and once more the cable 
had to be passed round to the bows. The picking-up 
machinery was again set to work, and the strain on the 
cable, siys Mr. Russell, was indicated at times to be two 
tons and a-half, but it came up very easily whenever the ma- 
chinery was provided with proper steam power. At nearly 
twelve, by Greenwich time, the fault was recovered, and 
next day, after a good deal of difficulty in transferring the 
cable back to the stern, paying-out was resumed. On the 
day after that, when all was going well with the work of 
the voyage, the part of the cable which had been picked 
up was examined, and it was found that a second piece of 
wire had done all the mischief: 

A very painful discovery was then made. An incision was 
visible in one strand of the hemp covering an external wire; and 
on unravelling the strands so as to expose the insulated wires, a 
piece of broken iron wire was found driven through the gutta-percha 
covering, 80 as to project beyond it on each side to the extent of the 
diameter of the cable. One end was sharp, as if cut with nippers, 
the other was broken off abruptly; and the diameter, on the gauge 
being applied, correspouded with that of wire covering the cable. 
It was impossible to resist the irritating and sorrowful conviction 
that such an injury was the work of some hired cable assassin or 
some purposeless malefactor. Mr. Cunning showed the cable and 





the stab to the cablemen, who admitted that the mischief could not 
have occurred accidentally ; and those who were in the tank when 
the cable was injured being of the same gang as that which was on 





duty when the other piece of wire was forced into the cable, were 
transferred to different duties on deck. The gentlemen on board 
the ship formed a corps of supervisors, who undertook to watch 
in the tank turn about, and the men employed gave their acquies- 
cence. 


Mr. Russell gives a very picturesque account of the 
scene on board the Great Eastern when the great disaster 
of the voyage took place and the cable was lost. This 
oce —every one will recollect—on Wednesday the 
2nd of August. 


At 5.35 a.m. ship's time the pate were reversed by orders from 
the electricians’ room. In fact at 8 a.m. Greenwich time, or a 
minute after, whilst the electricians were passing the first of the 
half hourly series of currents to the shore, the galvanometer detected 
a flow of electricity which indicated a serious fault. The tests 
gave no result as to locality, for the fault was very varying; but it 
was generally believed to be not far from the stern of the ship. 
While Mr. Cyrus Field was on watch in the tank a little before the 
time of the accident, a grating noise was audible as the cable flew 
over the coil: one of the experienced hands immediately said, 
“ There is a piece of wire,” and called to the look-out man above to 
pass tho information aft, but no notice appears to have been taken 
of the circumstance. After the ship had been stopped for sume time, 
and the remainder of the flake in which the fault was supposed to 
have occurred had been paid out, a piece of wire was seen project- 
ing out of the cable in the flake, and on one of the men taking it in 
his fingers and trying to bend it down, the wire broke short off. It 
was nearly three inches long, and evidently of hard, ill-tempered 
metal, which had flown out through the strands of the cable in the 
tank. The fault in the cable which had gone overboard might 
obviously have been caused by such a piece of wire, and there 
could not — doubt that the wire of the outer covering of the 
cable was capable of inflicting injury on the gutta percha it was 
intended to protect, The discovery was in some measure a relief 
to men’s minds, because it showed that one certainly, and the second 
possibly, of the previous faults, might have been the result of similar 
accident. It wasremarked, however, that this fault occurred in the 
same watch asall the previous misfortunes, Asthefault was tooserious 
to be overlooked, and as there was a difficulty in detecting its situa- 
tion, preparations were made to get the picking-up apparatus ready. 
With less difficulty than usual—in fact, with comparative facility— 
theable was hauled in over the bows at 10.30 a.m., Greenwich 
time ; the strain on it, according to the dynamometer, being from 
50 to 55 ewt., although the latter figure representing the maximum 
only reached on one occasion. The picking up was as usual ex- 
ceedingly tedious, and one hour and forty-six minutes elapsed before 
one mile was got on board; then one of the engine's eccentric gear 
got out of order, so that a man had to stand by with a handspike, 
aided by a wedge of wood, and au elastic band, to aid the wretched 
engine. Next the supply of steam failed, and when the steam was 
got up it was found that there was not water enough in the boilers, 
and so the picking up ceased altogether forsome time, during which 
the ship forged a-head and chafed against the cable. Then occurred 
the great misfortune. Lunch was just over ; somo had left the table, 
others were about leaving. The scientific gentlemen had rather 
cheered us by stating they believed the defective part was only six 
miles away, and so, ere dead nightfall, we might hope to have the 
fault on board, make a new splice, and proceed on our way to 
Heart’s Content, geographically about 600 miles away. Suddenly 
Mr. Canning appeared in the saloon, and in a manner which caused 
every ove to start in his seat, said, “ It is all over; it is gone,” then 
hastened onwards to his cabin. Mr. Field, ere the thrill of surprise 
and pain occasioned by these words had passed away, came from the 
companion into the saloon, and said with composure admirable 
under the circumstances, though his lip quivered and his cheek was 
blanched, “ The cable has parted and has gone overboard.” 

From this account it is plainly seen that the miserable 
donkey engine in the bows caused the failure of the whole 
expedition. All through the history of the Great Eastern 
we find record of the sins of her broken-down worthless 
auxiliaries, They are everlastingly out of order and doing 
mischief. When are they to be sold for old iron and re- 
placed by trustworthy successors? It is not possible to 
make out clearly, from the misty sentence on the subject in 
Mr. Russell’s narrative, what happened to the eccentric, 
but it is not a point worth going into. Nobody who had 
seen the donkey engine in question standing in its 
neglected shed would be surprised to hear of its failure 
from any cause of accident to which steam machinery is 
liable. We may safely take it for granted that it will not 
again be entrusted with critical and important work. Of 
much greater moment is the nature of the accident to the 
cable, which, when the machinery was once more in 
motion, caused its failure : 


There are in the bows of the Great Eastern two large hawse- 
pipes, the iron rims of which project for more than a foot beyond 
the line of the stem. As long as a strain was kept on the cable, 
and the ship’s bow did not come directly upon it, those hawse- 
pipes caused no inconvenience; but when the picking-up machinery 
ceased to act it was necessary to stop the ship. 1t was not possible 
to turn her astern, for in that case she would have snapped the 
cable, nor could she go on abead without running over the cable, 
Thus, at a crisis when motion was most needed, the Great Hastern 
was forced to forego the use of her engines, whilst her vast broad- 
side was exposed to the wind, which was drifting her to the 
reader's left-hand side, till, by degrees, an oblique strain was 
brought to bear on the cable, which came up from the sea to the 
bows on the right-hand side of the stern, Captain Anderson 
exerted all his skill to keep the ship’s head up to the cable, and 
succeeded, till there occurred a hitch caused by the hawse-pipes 
that might have been obviated if any human being could h ave 
foreseen it. Against one of these the cable caught on the 
left-hand side, whilst the ship kept moving to the left, aud thus 
chafed and strained the cable greatly against the bow, for now it 
was held by the projection, and did not drag from the V wheel, as 
I have just said. ‘he Great Eastern could not go astern lest the 
cable should be snapped, and without motion some way there is no 
power of steerage. At this critical moment, too, the wind shifted, 
so as to render it more difficult to keep the head of the ship up to 
the cable. As the cable then chafed so much that in two places 
damage was done to it, a shackle chain and a wire rope belong 
to one of the buoys were passed down the bow over the cable, 
secured in a bight below the hawse-pipes. These were hauled so 
as to bring the cable, which had been caught on the left-band side 
by the hawse-pipes, round to the right hand side of the bow, the ship 
still drifting to the left, whilst the cable, now drawn directly up from 
the sea to the V wheel, was straining obliquely from the right with 
the shackle and rope attached toit. It was necessary to do this instead 
of veering away, as we were near the end of the cut of cable. The 
cable and the wire rope together were coming in over the bows in 
the groove in the larger wheel, the cable being wound upon a drum 
behind by the machinery, which was once more in motion, and the 
wire rope being taken in round the capstan. But the rope and cable, 
as I have tried to explain, were not coming up in a right line, but 
were being L.auled in with a great strain on them at an angle from 
the right hand side, so that they did not work directly in the Vin the 
wheel. Stiliuptheycame, Thestrain was shown onthe dynamometer 
to be very high, but not near breaking point. At last up came the 
cableand wireropeshackling together onthe V wheel in thebow. They 
were wound round on it slowly, and were passing over the wheel 
together, the first damaged part being inboard, when a jar was given 
to the dynamometer, which flew up trom 60 cwt., the highest point 
marked, with a sudden jerk 3}in.; in fact the chain shackle and 
wire rope clambered as it were up out of the groove on the right 
hand side of the V of the wheel, got on to the top of the rim of the 
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V wheel, and rushed down with a crash on the smaller wheel, 
giving no doubt a severe shock to the cable, to which it was attached. 
The machinery was still in motion, the cable and the rope travelled 
aft together, one towards the capstan, the other towards the drum, 
when just as the cable reached the dynamometer it parted, and with 
one bound leaped, as it were, over a few feet of intervening space, 
and flashed into the sea. 

It is so natural that the cable, when united to a wire 
rope as thick as itself by a clumsy shackle, should escape 
from the V, that the engineers can hardly have been sur- 
— at that result. With the cable straining across the 

ws in the way described, it was necessary to do some- 
thing at the moment with the means at hand, otherwise 
one would say that the plan tried invited disaster. It is 
evident, indeed, that a V-wheel at the bows is quite 
unsuited to requirements of picking-up machinery. A 
horizontal roller of large diameter for the cable to pass 
over, and two vertical rollers in-board of the other to keep 
any rope coming in over it from slipping off, would clearly 
be a better arrangement. With such rollers instead of a 
V-wheel, it would not matter whether the cable as it was 
hauled in slewed to one side or the other; it would always 
have a proper bearing. The V-wheel at the stern seems to 
have done its work pretty well, bat at the same time it 
may be worth while for the engineers to consider whether 
even there it is the best thing that can be used. 


And now came forth the grapnels, two five-armed anchors with 
flukes sharply curved aud tapering to an oblique tooth-like end, the 
hooks with which the Giant Despair was going to fish from the 
Great Eastern for a take worth, with all its belongings, more than 
a million. ‘he ship stood away some thirteen or fourteen miles 
from the spot where the accident occurred, and then lay-to in 
smooth water, with the Terrible in company. The grapnels, 
weighing 3 cwt., shackled and secured to a length of wire buoy 
rope, of which there were five miles on board—breaking strain 
calculated at ten tons—was brought up to the bows, and at 3.20, 
ship’s time, was thrown over, and whistled through the sea a prey,to 
fortune. At first the iron sank but slowly, but soon the momentum 
of descent increased s» as to lay t stress on the picking-up 
machinery, now rendered available in lowering the novel messenger 
we were sending down armed with warrant of search for the 
fugitive hidden in mysterious caverns beneath. Length flew 
after length, over co: wheel and drum, till the iron wires, 
warming with work, heated at last so as to convert the 
water thrown upon the machinery into clouds of steam. 
One thousand fathoms—fifteen hundred fathoms—two thousand 
fathoms—hundreds again mounting up—till, at last, at 5.6 p.m. the 
strain was diminished, and at 2,500 fathoms, or 15,00Uft., the grapnel 
reached the bed of the Atlantic, and set to its task of finding and 
holding the cable. Where that lay was, of course, beyond human 
knowledge, but as the ship drifted down across its course there was 
a sort of head-shaking surmise that the grapnel might catch it, that 
the ship might feel it, that the iron rope might be brought up again, 
and that the cabie, if across it might—here was the most hazardous 
hitch of all—might come up without breaking. But 2,500 fathoms ! 
alas! Aud so in the darkness of the night—not more gloomy than her 
errand—the Great Eastern, having cleared away one of thecable buoys, 
and got it over her bows, was lett as a sport to the wind, and drifted 
at the rate of 70ft. a minute down upon the imaginary line beneath 
which the cable had sunk to useless rest.— Aug. 3. Throughout the 
night drove the Great Eastern over the Atlantic, dragging in her 
course the grapnels, and two miles and a half length of line with 
which she was fishing for the lost cable. When morning came, and 
when she was supposed to have gone beyond the track of her prey 
several miles, the watchers of the line, who had once ere dawn 
been joyously agitated by the news that the grapnels were holding, 
and as it proved deceived, prepared to haul in the wire rope and 
seek their fortune. At 6.40 a.m. Greenwich time, the picking-up 
machine, reinforced by the capstan, eventually was set to work to 
haul up the live, which bears a strain of ten tons. At first it came 
up easily, and the dynamometer showed only a strain of 18 cwt., 
but the resistance of the rope rapidly increased till it reached a 
point indicated by 70 cwt. At 7.15 a.m.,one hundred fathoms had been 
recovered. At 7.25 two hundred fathoms, the strain increasing to 
75 cwt, At8 a.m. three hundred fathoms were in, and it became 
evident to all on board that the grapuel was holding on, and lifting 
“something” from the bottom. And what could that something 
be but the cable? The scientific men calculated the strain, and 
determined it could not be from the wire rope and grapnel solely, 
and it could only be inferred then that, as the bottom of the Atlantic 
is free from rocks here, and as the depth at which the rope began to 
resist agreed with the supposed soundings, it had really grappled 
the prize. At 8.9 the spur-wheel of the picking-up apparatus 
broke, and the operation of taking in the rope became dangerous as 
well as difficult, for it flew up at times with such force as to knoek 
down those near it, and one of the most valuable of Mr. Canning’s staff 
received a severe cut on the cheek, and another had an ugly injury 
inflicted on his face from that cause. The weather, which had 
been very thick and hazy, now settled down into a dense fog, and we 
lost sight of the Terrible, but the conviction that the cable was really 
once more attached to the Great Eastern, no matter how precariously, 
and no matter how far off, afforded too much matter for congratu- 
lation, conjecture, and suspense, to allow much room for other 
thoughts. There was a chanee—just a chance—that the cable 
might be dragged up from the deep, and every hundred fathoms of 
hawser hauled in over the bows was joyously recorded and marked 
as an additional step in the march of the forlorn hope. The hawser 
toiled aud pulled as if it were a living thing, and struck out at a 
considerable angle from the bows, as if it were towed by some giant 
force underneath and away from the steamers. When 500 fathoms 
were on board the most sceptical admitted the cable must be on the 
iron hooks, and anxiety and suspense rose higher just as the pro- 
bability of recovering the cable became less wild, But at 3.20, 
ship’s time, all our fears and hopes were abruptly ended. The drum 
flew round rapidly, the tail of the rope flourished in the air as it 
flew on board, and with a light splash the other end d'ved into the 
Atlantic. One of the iron swivels had yielded to the strain. The 
rope used was divided into lengths of 100 fathoms each, having a 
shackle at the end with a heavy iron swivel. ‘The head of the bolt 
of one of these had been drawn right through the iron collar as 900 
fathoms had been secured. 


Often before has spur gearing given way when employed 
on very heavy work, and often before has it been discarded 
in favour of frictional gearing or belting. It may be well 
to consider now whether it has been wisely employed on 
the present occasion. The second attempt to grapple is 
described by Mr. Russell, writing on the 8th, as follows :— 


Skill, seamanship, perseverance, have failed. Our ho appear 
so near their fruition that the disappointment is duchy anvee. Be 
the utmost care and tant fulness, Captain Anderson and 
Staff-Commander Moriarty picked up the buoy as described, and 
drifted across and caught the cable yesterday. There could be no 
doubt about it. The strain proved it, for it increased steadily and 
constantly. Between 5 and 6 a.m. the dynamometer rose from 
82 cwt. to 85 cwt., and thence to 87 cwt., and it was calculated that 
the grapnel with the cable was then rising fromthe bottom. The rope 
had come on steadily atan average of 150 fathoms an hour during the 
night. At 7.30 am. there was a strong expression of confidence in 
our success, and great gladness on board. The one mile mark was 
hauled in, and we had demonstrated the fact that a ship could 
pick up a cable in 2,500 fathoms of water, and pull it 
one mile from the bottom. The cable was now suspended 
1,500 fathoms, or one mile and a half, below us in the ocean, We 











had signalled the good news to the Terrible. In an instant more, 
whilst our flags were still flying, all was over. One of the 
shackles and swivels, which join each length of wire rope to the 
other, had come over the bow, had passed over the drum, and was 
in the third round of rope taken in by the capstan, when the head of 
the swivel pin gave way, and quick as lightning, the end flourishing 
the iron shackle, like a mailed fist, in the air, right and left, as if 
menacing with death the hardy enemy who dared stand in its 
desperate way, glanced aloft and pecan J exultingly into the sea to 
join the cable, and the 1,500 fathoms of wire rope, which still hung 
from the grapnel. Now, all these shackles and swivels had been 
examined minutely before they were put over, and every care taken 
to prevent the recurrence of accident which had already frustrated 
our exertions. The work was of Brown, Lennox and Co.—no better 
names; the strain was not near that put downas the breaking point, 
and yet there was the painful result. 


The third attempt to grapple failed, it will be remem- 
bered, through the fouling of the line in the flukes of the 
grapnel; the fourth attempt when a compound, rope made 
up of what remained of the buoy rope, of a length of hemp, 
and a length of Manilla, was unsuccessful from the old 
cause. 

The grapnel soon touched the bottom, as the new machinery 
enabled the men to pay out the rope at the rate of fifty fathoms a 
minute. For some time the ship drifted onwards, but at 3.50 p.m, 
ship’s time, the strain on the rope rose to 60 cwt., as it came in over 
the bows, though it was taken easily by the new capstan improve- 
ments effected by Mr. Clifford. The ship’s head varied from W.N.W. 
to W. by S., and as the rope came in the screw was set gently to 
work at times, to keep it to the wind, which had increased somewhat, 
accompanied by showers of rain. The dynamometer index rose 
higher and higher, till it reached 80 cwt., and once, as a shackle 
came through the machinery, flew up to 105 cwt. It was a certainty 
that the Atlantic cable had been caught for the third time, and was 
fast held in the grapnel coming up from its oozy bed. Is there need 
to say that the alternations of hope and fear which agitated all on board 
reached their climax ? There was an intensity of quiet excitement 
among us such as men feel when they await some supreme decree. 
Some remained below, others refused to go forward, where the least 
jar of the machinery put their hearts in their mouths ; others walked 
in the saloon or upon the after-deck abstractedly. In the bows 
Captain Anderson, Mr. Canning, Mr. Clifford, and their men, toiled 
on, and from them came constant signals through an acoustic tube 
and whistle to the bridge to go ahead with the screw or to stop, a3 
the strain on the dynamometer indicated. I had come up from the 
saloon, leaving many at table, and was walking forward from the 
bridge when I heard the whistle blow, and a cry of “stop it” from 
the bow. Captain Moriarty was going from his cabin forward, with 
the information that we must certainly have gone over the cable, but 
the commotion in the bow and exclamations of grief and regret told 
us our last bolt had been sped. At 9.40 p.m., Greenwich time, just 
as 765 fathoms had been got in, a shackle on the hemp hawser passed 
through the machinery, and in a moment afterwards the rope parted 
near the capstan, and flew over the bow with a whistling rush, which 
carried death with it like the march of a round shot. In all the 
crowd of labourers not one was touched, because the men held on to 
their stoppers and kept the end straight; but the danger appeared 
so great that with the shout, “It is gone,” mingled with the eager 
demand from Mr. Canning and others, who rushed to the 
bow: “Is any one hurt?” “None.” But there lay the 
cable beneath us once more buried under coils of rope and 
wire, to which had in an instant been added 1,750 fathoms 
more. Signal was at once made to the Terrible, orders 
were given to get up steam in all haste to leave the disastrous *spot 
which will bear no monument of such solicitous energy—such noble 
toil—such ill-requited labours! The buoys which mark the place 
where so much went down will soon be waifs and strays in the 
stormy seas of autumn, and nothing will be left of that expedition 
but entries in log books, lat. 51 deg. 24 min., long. 38 deg. 59 min., 
end of cable, N. 50, W. 13 miles; and such memories as strengthen 
men who have witnessed brave fights with adverse fortune, and are 
encouraged to persevere in the sure conviction that the good work 
will be accomplished in the end. The boat of the Terrible, with 
Lieutenant Prowse, bearing our letters to America, has just lett the 
lee of the Great Eastern in a stormy sea. ‘The flash of the gun 
which lighted up the darkness for the moment from the deck of the 
man-of-war to recall the boat, and the glare of a blue light over the 
waters, which the pinnace burned as she neared the heaving bull, 
render the gloom which follows all the more heavy. There is great 
silence on board the vast ship as she turns moodily towards the Kast, 
as if yearning to pursue her course, and bows her head to the angry 
seas in admission of defeat. The signal flashes from the Terrible, 
“ Farewell.” Our answering lights pierce the night, “Good bye; 
thunk you ;” and then parting in mid sea each speeds on her course, 
the Terrible being bound to St. John’s, with supernumeraries and for 
coals ere her return to England, and her late companion to Sheerness. 
The Great Eastern, freed trom the trailing cable and favoured by a 
strong breeze, makes nearly nine miles an hour, and marks with 
broadest wake that ever traced its snuwy path on the ocean her way 
to the eastward. 

Soends this interesting story—a record of much admirable 
perseverance, energy, and professional skill, and a painful 
proof of the way in which a little carelessness about details 
may ruin a vast undertaking. Enthusiasm that nothing 
can quench, manufacturing skill of the highest order, enor- 
mous expenditure, and the scientific labours of men of 
genius, have been sunk in the Atlantic telegraph, but 
all have been rendered of no avail by the weakness of a 
trumpery little eteam engine worth a few pounds, 
What has been done proves so conclusively that an Atlantic 
telegraph can be laid, that we look forward to the ultimate 
establishment of such a line as one of the certainties of the 
future, about the date of whose arrival there may be some 
little doubt, but which will inevitably come to pass in time. 
Even now the various companies in whose hands the enter- 
prise at present rests, take a hopeful tone, and propose 
operations in the May of next year on a grander scale than 
ever. They propose to raise capital for the manufacture of 
a new cable which shall be taken out by the Great 
Eastern and laid between England and America. While thus 
engaged she is also to pick up the broken end of the existing 
cable, and complete the work which she was to have done 
this year. In adopting this suggestion the companies have 
fallen in with the views of Captain Anderson, by whom it 
was first put forward ; otherwise one would say that it was 
based on a shrewd commercial calculation. If the 
Great Eastern could be this moment supplied with new 
grappling tackle and picking up machinery, and carried 
without loss of time to the spot where the cable lies, it 
would not follow as a matter of certainty that the end 
would be recovered. If she should fail absolutely, and it 
became evident that the cable is utterly gone, it might be 
more difficult to raise fresh capital than while it is possible 
to keep alive hope. So littie coneerning the companies’ 
plans have as yet transpired, however, that it is of no use 
to speculate on the subject. For this year our chance of 
reading in the evening papers the morning news of New 
York irretrievably vanished. For one year more, at 
any rate, the ocean may still maintain, with Lord Byron, 
that our steps are not upon its paths, and that its fields 





are not a spoil for us; but if it clings to that notion it must 
rave and storm this year its wildest, for the era of its in- 
violability is fast drawing to a close. 


THE SUPPRESSION OF COPPER AND OTHER 
SMOKES. 

Tue suppression—or, rather, the rendering harmless—copper and 
other deleterious smokes, is a question which has engaged the serious 
attention of scientific men for many years past. The whole mining 
world knows that by far the larger portion of the copper and siiver 
ores are smelted in the district of Swansea; and as, in addition to 
these gigantic works, there are patent fuel, tin works, &c., the land 
in the district is denuded and rendered valueless for agricultural 
purposes, and horses, cattle, &c., fed upon the stunted grass of the 
locality suffer most materially. Actions for injuries to land and 
valuable animals have been successfully maintained, at various 
assizes, by landed proprietors against the copper smelters. But the 
process of law is not only so tedious and expensive, but also uncertain, 
that, for the past two or three years, the smelters have been allowed 
to continue to poison the atmosphere at pleasure, and have at length 
apparently usurped the prescriptive right to do as they pleased. It 
is only right, however, to state that the late J. H. Vivian, Esq., 
M.P., voluntarily adopted every then known experiment for the 
suppression of the noxious vapours; but the scientific knowledge of 
former years failed at providing a remedy. In more recent times 
the able manager of the Patent Fuel Works at Swansea carried out, 
at immense expense, a huge stack, and the smoke from those works 
was, by this means, partially purified; and we believe the arsenical de- 
posits in the chambers of the flaes yielded a good return upon the out- 
lay made. Be that, however, as it may, it has been left to the present 
day to devise a scientific method by which the deleterious effects, not 
only of copper but of all other smokes shall be destroyed, and that 
by a process which shall yield a very handsome percentage. This 
matter has within the past week or ten days again excited the 
attention of the public of South Wales, and more especially the 
inhabitants of Swansea and its immediate vicinity, in consequence 
of H. H. Vivian, Esq., of the firm of Vivian and Sons, having publicly 
stated that he is at the present moment erecting large calciuers in 
order to give practical effect to the patent of Mr. Moritz Gersten- 
hofers, a German chemist of great repute. Two calciners have been 
at work at the Messrs. Vivian’s works for some months, and so 
satisfied are they with the results that twenty-six more are in pro- 
cess of erection ; and when these shall be in operation it is calculated 
that at least two-thirds of all the vapours arising from the calcining 
and roasting furnaces will be condensed and turned to profitable 
account; and Mr. Vivian calculates that before very long he shall 
be able to manufacture something like a thousand tons of sulpburic 
acid per week from the smoke and vapours which now poison the 
atmosphere for miles around. As this question is one of deep 
interest to engineers and scientific men generally, a brief description 
of the invention may not be altogether out of place. It is well 
known that the ores of copper are oxides, carbonates, and sulphurets, 
and it is also equally well known that but little, if any, mischief 
arises from the smelting of the two first-named, but the sulphur 
contained in the latter is driven off by heat, and appears at the top 
of the chimneys, and through the region over which it passes, as 
white gaseous clouds, well kuown as copper smoke, ‘These gases are 
created by roasting the ores with coal fires in the calcining furnaces. 
The object of the new mode is by a properly constructed furnace so 
to divide the ore as it passes from the regulated “ hoppers” at the 
top that it shall fall ou a triangular bar, and then on to similar 
bars below each other, and thus expose the ores to continual sub- 
division till it reaches the bottom, and is freed from the sulphur. 
The heat has converted it into sulphurous acid, which is constantly 
passing off through side chambers into condensers, and becoming a 
marketable article. A most important item in the invention is that 
no fuel is required, for the sulphur catching fire at the upper bars, 
the heat evolved within the surface suffices to keep the failing ore 
in a state of ignition. This very simple and beautiful invention is 
one of the greatest importance to all manufacturers engaged in 
smelting ores or like processes, and the experiments which are now 
being tried by the Messrs. Vivian and Sons are watched with the 
greatest interest, not only by scientific men, but by the public 
generally. We are informed that 46,000 tons of sulphur are vola- 
tilised into 92,000 tons of sulphuric acid, and that on the works 
near Swansea 65,900 cubic metres are projected into the atmosphere, 
and that Le Play estimates the value of sulphur dissipated at 
£200,000 per annum, so that, in a pecuniary point of view, the 
question is one of great moment. Should the Messrs. Vivian 
succeed in their efforts it is generally understood that other large 
smelters will follow their example, and the whole district around 
Swansea, and others now denuded of all vegetation, .nay again be 
clothed with verdure and beauty. 








THE INDUSTRIES OF THE BLACK COUNTRY. 
NOTES ON THEIR RISE AND DEVELOPMENT, 
(Continued from page 96.) 

Tue second of the three great divisions of industry for which this 
district is famous, is the production of iron. Teeming as it does 
with mineral treasure, combining with the stores of coai referred to 
in our last, extensive seams of iron ore, it is not surprising that 
from remote times the manufacture of iron in its different steges 
has engaged the enterprise and industry of the district. 

Numberless ave the speculations as to when and by whom the 
discovery of iron was made, bu‘ its antiquity is clear from the re- 
cords of Tubal Cain, ‘the inspired artificer in brass aud iron ;” of 
the ‘iron spear-head” of Goliah, of Ogg’s “iron bedstead,” and 
the “bright iron in the market” referred to by the prophet Ezekiel. 
And, apart from the sacred writings, we find numerous allusions to 
iron and ironmaking in those ancient times. Passages in Homer 
prove that iron was well known in his day, and the Greek word 
*: gsdngos ” has doubtless been correctly rendered “iron” by modern 
translators, for the Odyssy contains the following simile :—‘ As 
some smith or brazier plunges into cold water a loudly-hissing great 
hatchet or adze, tempering it, for hence is the strength of iron,” &c., 
thus proving that the art of tempering steel was known at that 
remoteage. The Grecians and Romans were extensively engaged in 
the manufacture of iron. (Eschylus speaks of the Chalybes as 
“workers in iron,” and of Scythia as the “mother of irov. 
Diodorus Siculus mentions Elba as being celebrated for its iron 
ores, which even now are rich and abundant, and another famous 
Roman, Pliny the Elder, says of the uses of iron in his day, “ Yea, 
in one word, we use it to ail necessary uses of this life” — 

From Greece and Rome the invention reached Ancient Britain, 
and as early as the arrival of Adrian (a.p. 120) the Fabrica, a great 
military forge, was established at Bath, and similar eouiichnee® 
were erected in other parts of the kingdom. The situation of Bat 
was favourable, owing to its proximity to the hills of Monmouth- 
shire and Gloucestershire, where iron ore and wood were sane. 
In the forest of Dean huge beds of iron cinders have been discovere 
from time to time, among which were found Roman coins and re- 
mains of altars to the God who presided over irou.* The Dooms- 
day Book mentions the iron forges of Gloucester, which city - 
required to pay as tribute, annually, 360 iron bars and 100 iron rods, 
for nails for the use of the royal navy. i 

The Forest of Dean contained, in the reign of Edward I., seventy 
two movable fo: which paid to the king an annual tex ts 
seven shillings. Henry Il. graated the Abbey of Flaxley two oa! : 
from the above forest every week for the maintenance of a org 
there. The method of iron-making in those days was by the - 
and tedious contrivance known as the foot-blast, an open a 
upon which were placed alternately charcoal apd ironstone, to which, 


* Jupiter Dolichonus. 
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fire being applied, it was urged by men treading upon bellows. The 
operation was so slow and imperfect, that, uuless the ore was very 
rich, not more than 1 -cwt. ef iron could be extracted in a day. 

The date of the introduction of iron manufacture into the Black 
Country is a matter of uncertainty, but it is supposed to be prior to 
the reign of Edward VI., about which time the blast furnace was 
invented, and the iron trade of the Kingdom first began to assume 
anything like importance. One result of this invention was the 
alarming decrease of timber which immediately followed, the 
forests of South Staffordshire and Worcestershire being among the 
first to fall. Fuller, in his quaint production, “The Worthies of 
England,” observes:—“ It is to be hoped that a way may be found 
out to char sea-coal in such a manner as to render it useful in the 
making of iron. All things are not found out in one age, but re- 
served for future discovery; and that, perchance, may be easy for 
the next which seems impossible to this generation.” Acts of 
Parliament were eventually passed “ forbidding timber to be felled 
to make coals for burning iron.” At this period blast furnaces had 
been erected of sufficient size to produce from fifteen to twenty tons 

r week ; where water was abundant, huge water wheels being used to 
work the bellows. The lack of fuel, however, became so serious a 
matter that the closing of the furnaces, and the total loss of the 
trade in this country, appeared inevitable. 

But in this case, as in all others, necessity proved herself the 
mother of invention, and Fuller’s prophecy was not destined to re- 
main long unfulfilled. The first attempt to make iron with pit coal 
was made by Simou Studevant, a.p. 1612, but proved unsuccessful. 
In the following year John Rovenson experimented with the like 
success, as also did two other adveuturers named Jordans and 
Gambleton. It remained, however, for the Black Couutry to bring 
the matter to a successful issue. 

In the year 1619, a youth of twenty summers, whose ingenuity 
and skill in after life have made his name conspicuous in the annals 
tf industrial biography, left Baliol College, Oxford, for his father’s 
home at Dudley. Like the present noble inheritor of his name and 
fortunes, Dud Dudley was a maker of iron, being called from 
college earlier than at first intended, to manage threa ironworks 
belouging to his father, Edward Lord Dadley,in the Chase of 
levsnett, in Worcestershire. Owing to the great and increasing 
scarcity of wood he was induced to make a trial of pit coal, which 
avounded near the furnace. The experiment succeeded, and a 
patent was granted for his invention for the term of thirty-one years. 
lu tue year following, however, his ironworks were destroyed by 
a great flood, as he tells us, “ to the joy of many ironmasters whose 
works escaped the flood, and who had often disparaged the author’s 
inventions, because he sold iron cheaper than they could afford it, 
»nd which induced many of the ironmasters to complain unto 
King James, averring that the iron was not merchantable. As soon 
us the author had repaired his works and inventions, to his no small 
charge, they so far prevailed with King James, that the author was 
commanded with all speed possible to send all sorts of bar iron up 
to the town of London, fit for making muskets and carbines; aud 
tue iron being so tried by artists and smiths, that the ironmasters 
aud iropmongers were all silenced until the 2ist of King James.” 
lu that yearthe Act was passed for the abolitionof mouopolies, except 
patent rights for fourteen years to inventors. Dud Dudley’s patent 
was limited to this term, and he tells us that he “ went on cheerfully 
and made a great store of iron annually, good and merchantable, 
and sold it at £12 per ton. He also made various cast iron wares, 
cuch as brewing cisterns, pots, mortars, &c., better and cheaper 
than any yet were made in these nations with charcoal.” 

Dudley’s success was, however, viewed with jealous animosity 
by his rivals, and he endured a long course of annoyance and vexa- 
tion, and even positive injury, from those who had not the sagacity 
to perceive the universal value and importance of his invention. 
He afterwards went to Himley Furnace, Staffordshire, “ where he 
wade much iron with pit cole, but wanting a forge to make it into 
bars, was constrained for want of stock to sell the pig iron unto the 
charcoal ironmasters, who did him much prejudice.” Subsequently 
he erected a huge furnace “ 27/t. square, all of stone,” at a place called 
Hascobridge, in Staffordshire, * where be made seven tons of iron per 
week, the greatest quantity of pit cole iron that ever yet was made 
in Britain.” As regards the prices he obtained, we learn from his 
own pen that “he did sell pig or cast iron, made with pit cole, at 
four pounds per ton, many tons in the 20th year of King James 
with good profit.” The iron previously referred to, for which he 
obtained £12 per top, was bar irov, for which the charcoal iron- 
masters were asking £15 to £16, and, in some cases, as much as £18 
perton. Dud Dadley, was the victim of so much persecution that 
he was finally compelled to abandon his works. “ Near the furnace,” 
be informs us, “the author discovered many new coal mines ten 
yards thick and iron mine under it, according to other coalworks, 
which coalworks being brought unto perfection, the author was by 
force thrown out of them, and the bellows of his new furnace aud 
invention by riotous persons cut in pieces, to his no small prejudice 
aud loss of his invention, so that he wes, with law suits and riots, 
wearied, and disabled to prosecute his art and invention at present, 
even until his first patent was extinct.” Dudley lost most of his 
property, owing to his firm adherence tu the Royalist cause, and was 
eventually thrown into prison. On the restoration of Charles 11. 
he presented a memorial to the king containing an exceedingly able 
aud interesting epitome of the iron trade up to that period, to which 
we are mainly indebted for the details we have been enebled to give 
respectivg this remarkable map. The application was not success- 
ful, and Dudley was unable further to prosecute his invention. He 
dicd in October 1684, and was interred in the church of St. Helen, 
Worcester, where a fitting monument was erected to his memory. 

The next person who attempted to make iron with coal was a 
German named Blewstone, who had established works at Wednes- 
bury, in the heart of the Black Country. He contrived a furnace so 
that only the flame of the coal-fire should come to the ironstone, but 
the experiment, contrary to general expectation, did not succeed. 
Lhe following cause was assigned for its failure. “The sulphur- 
vus Vitriolic streams that issue from the pyrites, which frequently, 
if not always, accompanies pit coal, ascending with the flame, 
poisoned the ore.” 

Dr. Plot, in his “ History of Staffordshire,” gives some interesting 
particulars respecting the iron trade of the Black Country, at the 
close of the seventeenth century. The different kinds of iron then 
produced in the district were “ Redshare, Coldhue, Bland Metell, 
and Tough Iron, the last being the best, and for the most part made 
from ores obtained at Rushall.” The ores were first calcined on the 
open ground, with small charcoal, wood,or seacole. After this they 
were taken to the blast furnace, where they were smelted with char- 
coul, one basket of the latter being used to an equal quantity of 
calcined ore. “From the furnaces they bring their sows and pigs 
of iron when broken asunder to the forges, which are of two soris, 
bat commonly standing together under the same roof. One whereof 
they call the ‘finery,’ the other the ‘chafery.’ ‘They are both of 
them opeu hearthe, upon which they place great heaps of coal, 
which are blown by bellows like to those of the furnaces and com- 
pressed in the same way, but nothing near so large. In these two 
forges they give the sows and pigs five several heats before they be 
perlectly wrought into bars.” 

Referring to the improved method of iron smelting in his day as 
cou:pared with former times, Dr. Plot proceeds, “ We shall find it 
very great if we look back upon the methods of our ancestors, who 
made iron in foot blast or bloomeries, by which means they could 
— but one little lump or bloom of iron in a day, not 100 weight, 
*aving as much iron in the slag as they get out; whereas, now 
ve | will make two or three tons of cast iron in twenty-four hours, 
caving the slag so poor that the founders cannot melt them again to 
profit. Not to mention the vast advantage they have from the new 
‘uventicn of slitting mille, for cutting these bars into rods, above 
What they had antiently.” 
rome troduction of slitting mills into England is due to the 
Weis en enterprise of an inbubitant of the Black Country, 
pr We, pee been graphically sketched by Samuel Taylor Cole- 
family : e An lude to “ Foley the fiddler,” founder of the well-known 

y of that name. Foley was a native of Stourbridge, and 





while pursuing his musical avocation in that neighbourhood he was 
often witness of the immense labour and loss of time caused by 
dividing the bars of iron n in the process of making nail 
rods. ‘The discovery of the process of slitting was first made in 
Sweden, and the consequences of this advance in art were most 
disastrous to the ironmasters of Stourbridge and other parts of the 
Black Country. Foley the fiddler was one day missed from his accus- 
tomed round, and was absent several years. He had inwardly re- 
solved to ascertain by what means the process of rod slitting was 
atcomplished, and, keeping his intentions strictly secret, he proceeded 
to Hull, and thence without funds worked his ge to the 
Swedishiron port. “ Arrived in Sweden, he begged and fiddled his 
way to the ironworks, where, after a long time, he became a favourite 
with all the workmen, and from the apparent absence of anything 
like ultimate object, he was received into the works, to every part 
of which he had free access. He took the advantage thus offered, 
and having stored his mind with observations, he disappeared from 
amongst his kind friends, as he had appeared, no one knew whence 
or whither. On returning home he communicated the result of his 
voyage to Mr. Knight and another person in the district, in conjunc- 
tion with whom he erected buildings aud prepared machinery. 
When, however, all was ready, the machinery would not act; at all 
events it did not answer the sole énd of its eréotion, viz., slitting 
bars into rods. Foley dis again, and it, was thought that 
shame and mortification at his failure had driven him away for ever. 
Not so; again, though somewhat mote speedily, he found his way 
to the Swedish ironworks, where he was received most joyfully, and 
to make sure of their fiddler he was lodged in the mill itself. ‘There 
was the very end and aim of his life attained beyond his utmost 
hope. He examined the works and very soon discovered the cause 
of bis failure. He now made drawings or rude tracings, and having 
abided an ample time to verify his observations, and to impress them 
clearly and vividly upon his mind, he made his way to the port, and 
once more returned to Stourbridge. This time he was completely 
successful, and by the results of his experience he enriched himself 
and greatly benefitted his fellow countrymen.” 

The manufacture of iron with pit coal was attempted by various 
persons in the district, at intervals from Dud Dudley's time until the 
dawn of the eighteenth century, until which period this process was 
not firmly established here. Mr, Darby, of Coalbrookdale, was 
among the earliest successful experimenters who succeeded Dud 
Dudley. The process, however, though established with some 
success, was not universally adopted or understood until late in the 
century, for, in 1747, it is recorded in “ Philosophical Transactions,” 
as a sort of curiosity: “Mr. Ford, from coal and iron both got in 
the same dale, makes iron brittle or tough, as he pleases; there 
being cannon thus cast so soft as to bear turning like wrought iron.” 
Gradually, however, the ironmasters throughout the district beeame 
convinced of the advantage of substituting coal for charcoal, and 
the trade rapidly extended, smelting furnaces being multiplied in 
every part of the Staffordshire coalfield where a good supply of ore, 
fuel, and flux existed in convenient contiguity. 

The iuvention of the steam engine, and its application to blast 
furnaces, still further augmented the produce of Staffordshire iron, 
increasing the weekly yield per furnace from six or seven tons, 
under the old ways of working, to twenty, thirty, and even forty 
tons. The first steam engine erected in the district in conjunction 
with the smelting of iron was applied to blow the blast of Mr. 
Wilkinson’s furnace at Bilston, and was the work of Mr. Watt. 

The subsequent inventions of Cort and others, in connection with 
the puddling and rolling of iron, gave a still further impetus to the 
trade in all its branches, and at the commencement of the present 
century the Black Country experienced a long season of most 
remarkable prosperity. 

The following is a tabular statement of the make of pig iron in 
the United Kingdom from the year 1740 to 1806 :— 





AD. No. of furnaces, Tons, 
ae ae os on ‘ Pe 17,350 
1760 .. ° ee 22,000 
1788 ee oe 68,000 
1796 oe oe ce oe oo ee «+ 125.000 
1806 ° 169 . + 250,000 


Of this quantity it has been estimated that the Black Country 
contributed not less than three-fourths, as up to the period to which 
our statistics extend the Scotch, Cleveland, Welsb, and other great 


iron producing districts, had not been developed. It was computed, | 


in the year 1810, that more iron was made in the field of Bilston 
alove than in the entire kingdom of Sweden. 

The effect of the various inventions and improvements connected 
with the manufacture of iron, in its first process, is shown by the 
as statement of the average annual produce of iron per 
urnace :— 





The average price of pig iron in this district during the present 
century has been as follows :— 


” 





1830 to 1840 .. 


-_ 
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From 180! to 1810... 1. we os - 6 5 O per ton, 
» 1810 to 1820.. .. ‘ -6< 
~~ 50 18 ve - 496 

3 


oo 1840 to 1865... 1. oe co oc oe of & 0 ” 

The present total number of furnaces in the district is 182, of 
which 150 are in blast, and the annual produce of iron is upwards 
of £650,000 tons. 

The quantity of ironstone raised in 1858 from the South Stafford- 
shire coal measures was, according to the estimate of Robert Hunt, 
Esq., F.R.S., about 959,000 tons, the average production of iron- 
stone from which ore was a little over 33 per cent. In addition to 
this ore the following and some other ironstones were consumed 
in South Staffordshire during the same period :— 


From North Staffordshire. Tons, 


Sent by railway, iron ore, calcined .. .. .. 76,267 
eo 2 -" uncalcined ee 15,759 

“ canal, ae calcined - 185,861 

es we i uncalcined ee 79.327 
From Lancashire and Cumberland .. .. .. 30,000 
op Forestof Dean .. 2. «2 so oo ee 13,000 
» Northamptonshire,&c. .. .. 50,000 





Beingatotalof .. .. .. .. oe «+ 400,852 

The past few years have witnessed remarkable progress and im- 
provement in this branch of industry. Numbers of inventions and 
appliances have been introduced with success for economising fuel, 
increasing the rate of production, and reducing manual laboyr. 
Locomotives are employed upou the principal tramways, by which 
the cost of transit is greatly reduced, and most of the furnaces have 
direct communication with railway or canal. This progress and 
euterprise bas enabled the Black Country to compete successfully in 
the production of pig iron with Scotland, Wales, the Cleveland 
district, and other formidable rivals, notwithstanding the great 
natural advantages of these newly-developed centres of industry. 
The produce of pig iron in South Staffordshire, as compared with 
other districts, is shown by the following figures, representing the 
number of tons produced in the year 1857 :— 





Tons, 
Bowtie DieMesGaiiee® . 56. cc cori ce cesce cevies 657,295 
Yorkshire, Durham, and Northumberland .. .. .. 527,588 
South Wales... .. «« oe oe oe se 970,727 
Scotland .. .. «+. «- as, 60. ee ono 918,000 


Total in United Kingdom .,. ++ 3,659,477 
The next statement, drawn from official sources, shows the 
average price of mixed numbers of pig iron for the same year :— 
Scotch. Cleveland. Staffordshire, Welsh. 
£393.20. .. £383.00. .. £3153.0d. .. £345. 0d.; 
proving that what this district lacked in quantity it made up in 
quality. 








We come now to notice the extent and variety of “manufactured 
iron produced in the Black Country, for which it stands 
eminent. However far the district may have been outstripped by 
others in the production of the raw material, Staffurdshire maintains 
its place as a manufacturer of finished iron, and it does not appear 
at all probable that in this respect it will be excelled by any other 
ww of the kingdom. The following table shows the proportion 

rne by Staffordshire to the other chief iron-producing districts: — 


District. No. of puddling furna Produce. 
nro ge eo 00 @0, 09,0) MOM. 88 pen 08 175,000 
orks! arham, 
Northumberland’ B50 ne oe oe 425,000 
South Wales... .. 1,000 oe ee 500,000 
South Staffordshire 3,000 2. 2 oo 1,000,000 


The total production being 2,250,000 tons, of which the Black 
Country contributes nearly one-half, or, more strictly speaking, 
44 per cent. 

he number of mills and forges in which these puddling furnaces 
are contained is, in the South Staffordshire district, 102. The 
average produce of each puddling furnace is ten tons weekly. 

The principal descriptions of iron manufactured in this district 
are sheets, bars, rods, strip, and railway iron, and it is for the most 
part used in the local manufactures, to which we shall refer next 
week. It is a peculiar feature of the district that its iron ore is 
raised, smelted, wrought, and, by subsequent skill, manufactured 
into articles of use or beauty, al] within a radius of twenty miles. 

The dense accumulation of furnaces and forges in the disfrict 
ro & scene of industry almost without parallel in the country. 

he flamés of the former by night illu » the heavens to 
be seen in all the midland counties; and the latter, with their 
mighty whirl of machinery, make the district tremble as with fear. 

« _______. the ponderous hammer fells, 
Loud anvils ring amid the trembling walls ; 
Stroke follows stroke—the sparkling ingot shines, 
Flows the red flag, the lengthening bar refines ; 
Oold waves immersed, the flowing mass congeal, 
And turn to adamant the hissing steel.” 

The iron trade of the Black Country has recently suffered many 
reverses. In 1857 a greatcommercial panic put out the glare of its 
furnaces and stopped the busy wheels of its rolling mills; and, still 
more recently, labour disputes, resulting in the lamentable lock-out, 
have brought about similar results. Now, however, signe of 
prosperity again prevail. There is contentment among the toilers, 
and a reward for the enterprise of their employers, and their future 
path of progress is bright with promise of better days than those 
which have been experienced iu the | ast. 

(To be continued.) 








INSTITUTION OF CIVIL ENGINEERS. 

Tue Council of the Institution of Civil Engineers have awarded 
the following premiums for the session 1564-60. 

1. A Telford medal, and a Telford premium, in books, to Joseph 
William Bazalgette, M. Inst. C.E., for his paper ‘On the Metro- 
politan System of Drainage, and the Interception of the Sewage from 
the River Thames.” 

2. A Telford medal, and a Telford premium, in books, to Callcott 
Reilly, Assoc. Inst. C.E., for his paper “On Uniform Stress in 
Girder Work, illustrated by reference to two bridges recently built.” 

8. A Telford medal, and a Telford premium, in books, to Edward 
Hele Clark, for his ‘ Description of the Great Grimsby (Royal) 
Docks, with a Detailed Account of the Enclosed Land, Entrance 
Locks, Dock Walls, &c.” 

4. A Telford Medal, and a Telford premium, in books, to Captain 
Henry Whatley Tyler, R.E., Assoc. Inst. C.E, for his paper “On 
the Festiniog Railway for Passengers; as a 2{t. gauge with sharp 
curves, and worked by Locomotive Engiues.” 

5. A Telford premium, in books, to John England, M, Inst. C.E., 
for his paper on “ Giffard’s Injector.” 

6. A Telford premium, in books, to Thomas Hawthorn, for his 
* Account of the Docks and Warehouses at Marseilles.” . 

7. A Telford premium, in books, to Edward Fletcher, for his paper 
“On the Maintenance of Railway Rolling Stock.” 

8. A Telford premium, in books, to Edward Johnston, M. Inst. 
C.E., for his paper ‘ On the Chey-Air Bridge, Madras Railway.” 

9. A Telford premium, in books, to Godfrey Oatos Mann 
M. Inst. C.E., for his paper “ On the Decay of Materials in Tropical 
Climates, and the methods employed for arresting and preventing 


it. 

10. A Telford premium, in books, to William Jerry Walker 
Heath, Assoc. Inst. C.E., for bis paper “On the Decay of Materials 
in Tropical Climates, and the methods employed for arresting and 
preventing it.” 

11. A Telford premium, in books, to Joseph Taylor, Assoc. Inst. 
C.E., for his paper ‘On the River Tees, and the Works upon it con- 
nected with the Navigation.” 

12. The Manby premium, in books, to Henry Burdett Hederstedt, 
Assoc. Inst. C.E., for his “ Account of the Drainage of Paris.” 


A Povakr Exrepition.—Dr. Petermann, the well-known geographer, 
offers a premium of from £150 to £300 to any German mariner who 
will explore the currents of the sea between Spitzbergen and Nova 
Zewbla in the course of the year, From these observations is to be 
devised a plan for a Polar expedition, which it is hoped will leave 
some German port before long, and which is destined to attack the 
great problem from a new side. Dr. Petermann asserts that the 
above-mentioned part of the sea being under the influence of the 
Gulf Stream it will be much easier to penetrate in those quarters 
towards the Pole than by any of the usual routes. 

Tue Monr Cents Ratkway —A report on the Mont Cenis Rail- 
way, by Mr. brunlees, O.E., just issued, gives a detail of the suc- 
cessful locomotive experiment. already made, and a geveral review 
of the prospects of the undertaking. The estimate of £320,000 is 
still considered sufficient for the railway and rolling stock, in 
cluding nine and a-half miles of covered way to protect the line 
from snow and avalanche runs, the total length being forty-eight 
miles; and it is calcvlated that after the concessions shall have 
been obtained the whole work may be completed in little more than 
a year. Estimating the traflic eccording to that upon the existing 
road, it would be £101,811; and assuming no increase except such 
as has annually occurred for several years past—namely, ten per 
cent,—the total reccipts during the seven years for which the con- 
cessions are asked would amount to £965,895, while the working 
expenses for the same period would be £277,551, leaving £688,344- 
of net earpings, exclusive of about £50,000 worth of rails and 
plant. After the repayment of capital aud interest a large surplus 
profit would thus remain. But instead of the traffic being limited to 
its present rate, it is assumed that as the railway will be the shortest 
aud best route between France aud Italy, as well as between 
England and the East, a large proportion of the goods and miuerals 
at present carried round by sea between Marseilles and Genoa 
would find its way upon it, together with the consignments of rice, 
hemp, and other produce between Lombardy and Piedmont on one 
side of the mountain and Lyons on the other, the saving of trans- 
port between these latter places by the railway as compared with 
the sea route being 403 miles out of 629. Other sources of probable 
revenue are also described, and there is likewise the prospect of 
obtaining the Indian mail, as a saving of thirty-eight hours will be 
effected, and passengers will escape 600 miles of the worst portion 
of the sea voyage, including the Gulf of Lyons. Furthermore, it 
is pointed out that, although the positive time for the duration of 
the concession will be only seven years, it will really operate until 
the completion of the great tunnel, which it is believed cannot 
even under the most favourable circumstances, be effected in less 
than ten or twelve years. In conclusion, it is mentioned that the 
decision of the French and Italian Governments on the concession 
may be expected to be given next month. The French Council of 
State is about to disperse for the season, but that Government has 
been asked to treat the Mont Cenis concession as a matter of 
urgency, and to appoint a special commission for the business, 80 a8 
to avoid tke inconvenience of further delay. 
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MACKAY’S IMPROVEMENTS IN PROJECTILES. 


Tus invention, by Mr. J. Mackay, relates to a novel description 
and form of elongated projectiles to be employed in ordnance, and 
is designed for the purpose of diminishing the unsteady movement 
usual in the flight of elongated projectiles, and also for the purpose 
of insuring the projectile striking the object on end, that is, as 
near as possible in a line with its longitudinal axis. 

The improvements consist in so forming or shaping the 
elongated projectile that a certain ae thereof (say, for example, 
one third) shall be of less diameter the remaining two-thirds, 
which occupies the bore of the gun, the exterior surface of the 
lesser and larger diameters both being in lines parallel to the axis 
of the projectile, and the junction between the two varying 
diameters is formed by a bevel or inclined shoulder, and both the 
ends or terminations of the projectiles are semicircular, the radii of 
the semicircles being half of either diameter, and the centres thereof 
being upon the line of axis. In order to balance the projectiles, if 
desired, from the centre of its length, a small portion of the front 
semicircles may be removed, 


FIG .2 
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Fig. 1 represents a side view of one of ‘the’ projectiles, showing 
the larger diameter A, which bears upon the bore a the gun and its 
semicircular end, and the lesser diameter B andits semicircular end, 
which diameter is, consequently, somewhat less than the bore. 
Fig. 2 represents a side view of the projectile, the front end CO, or 
that nearest the muzzle of the gun, being partly removed in order 
to balance it if desired. Hollow shells may also be thus formed or 
shaped on their exterior surface. 

In manufacturing these projectiles, when made of wrought metal 
or steel, the bar of metal is first to be cut off to about the weight and 
length required, it is then to be hammered or swaged, when heated, 
by any heavy hammer in a horizontal position, the hammer-head 
and anvil being each formed like half the projectile as a swage, or 
the bar may be swaged in lengths for a number of projectiles, and 
afterwards cut to about the length and weight required ; after this it 
is to be re-heated and placed in a vertical die box in the form of 
vertical half of the projectile, and having an opening at the bottom, 
through which the surplus metal is pressed when the hammer or 
hydraulic pressure is exerted on the upper half of the die box. By 
this means the metal is densified in proportion to the pressure em- 
ployed ; and when the pressure has been sufficiently great no further 
hardening is necessary for steel projectiles. When the projectile is 
thus far advanced it is cooled as rapidly as possible, and may then be 
centred in a lathe, and the whole exterior, or the part bearing on 
the bore of the gun, may be polished, in which state it may be heated 
again and tempered, or not, as may be requisite. 

When form these projectiles in cast metal the shot may be 
castin metallic mo: ds as usual, the moulds being iuternally shaped 
like the exterior of the projectile. 


Tue Great Western Carnage Works.—It is now definitely 
settled that these works will come to Oxford, the company having 
communicated to the wayor, Mr. James Hughes, that their resolu- 
tion for moving them to this city, agreed to in April, will be carried 
out. The Cripley meadow, which underwent an examination as to 
its subsoil, &c., having been reported by the company’s engineers as 
an eligible site, they had instructed their solicitor at Oxford to get 
the necessary conveyance from the town clerk, in order that the same 
may be signed, sealed, and delivered. 

Tue Frazer Gun.—The examination of the ‘ Frazer ” 12}-ton 
gun, which recently blew out its breech at Shoeburyness, resulted 
in confirming the previously-formed opinion of the Ordnance Select 
Committee as to the advantages to be derived from the use of the 
improved cheap coils. These having been measured with great 
minuteness are found to be unchanged, so that the portion of the 
gun remodelled by Mr. Frazer has remained intact, while the 
breech-piece, which was forged according to the usual pattern, 
has given way, through an accidental flaw iv the iron inner tube. 
It should be borne in mind that the smooth-bore 12-ton Armstrong 
gun, which also blew out its breech, failed at this part, But there 
can be no comparison between the strain thrown upon a smooth- 
bore and that borne by Mr. Frazer’s gun rifled upon the shunt plan, 
which withstood 104 rounds, with 44 lb. charges of powder and 
elongated projectiles weighing 250 lb., besides the proof charges 
of 55 1b. The failure of the forging (which is intended to take the 
longitudinal strain) through the flaw in the coiled inner tube of this 
very strong gun, does not seem a good augury for the endurance of 
those heavy guns which are about to be rifled and placed in our 
ships. We trust, therefore, that, before this step is taken, their 
safety in rapidly firing the high charges necessary to produce a 
decided effect upon modern ironclads will be thoroughly tested. 

Tue Weise Minine Distaicts.—The last report published by the 
Registrar-General states that the greatest mortality in the United 
Kingdom is in the South Wales division, a fact which would have 
been anticipated by an inspection of the district. The agricultural 
portions of South Wales are, as a rule, healthy, and the larger 
towns situated on the Bristol Channel have admirable sanitary 
arrangements, Swansea and Cardiff especially. Tie mass of disease 
which affects the bills of mortality of the whole of South Wales 
exists in the mining districts, especially in the large towns of 
Merthyr, Aberdare, and Tredegar. Although Merthyr ranks in the 
census returns next to Brighton in population, it has actually no 
drainage, and the other towns among the ironworks are in nearly 
the same condition. Neglect of vaccination recently caused the 
rapid spread of small pox throughout the district; while want of 
cleanliness and bad drainage resulted in the outbreak of typhus 
fever in the midst of the dense population. It was then found that 
the drainage of the largest town in the Welsh iron districts could 
no longer be postponed, the plans were rapidly finished, and 
tenders invited. ‘I'he tenders received by the surveyor, Mr. 
Samuel Harpur, were :—Messrs. White, £21,677; Kitson and 
Davies, £25,528; Dixon and Sleight, £26,123; Mackenzie and 
Abell, £27,560 ; Thomas, Watkins, and Jenkins, £27,636, Griffiths 
ond Thomas, £27,708; Williams, £39,002; and Powell, £45,890. 
‘The Local Board of Health has not yet decided which of these 
tenders shall be accepted. At the same time that the drainage scheme 
was accelerated it was proposed to supply Cefn, a suburb of Merthyr, 
with water, at an expense of three-halfpence or twopence per week 
to each house. The 3,000 inhabitants of Cefn thereupon called 
indignation meetings, decided by a majority of five to one that they 
would not be supplied with clean water, and the minutes passed at 
their principal meetings were nearly unreadable from the bad 
spelling of the chairman who took them down. At this time the 
Merthyr cemetery, which is situated at Cefn, was so thronged with 
funerals that the burial board had to increase the number of hours 
per day allowed for interments, and to issue placards warning all 
ministers not to ocoupy too much time in the service over each 
grave. At one time the Government sent, or proposed to send, an 
inspector down into this district to inquire into the causes of the 
mortality, and such investigation is greatly needed. The Right 
Hon. H. A. Bruce, M.P., in his recent address to his Merthyr con- 
stituents, mentioned these and other facts. The Rev. J. Griffith, 
rector of Merthyr, made them the subject of a sermon, which is now 
printed, and in which he stated that the local Acts of Parliament 
give sufficient power to the Merthyr authorities to abolish most of 
the existing causes of disease. There is a great waut of efficiently 
managed schools in the locality, where the population is constantly 
ape by the influx of Irish and Welsh seeking employment in 

@ works. 





FORBES’ APPARATUS FOR STEERING SHIPS AND VESSELS. 





TueEsE improvements, patented by Messrs. H. and H. Forbes, 
Aberdeen-place, Maida-hill, consist in constructing the rudder in 
two or more leaves or pieces sliding or folding behind each other, 
and opening out or deploying at pleasure, so that when the action 
of the rudder is not required to alter to the right or left the direction 
of the ship's course no impediment below the water line shall, when 
the rudder is folded, be offered to the transit of the ship, nor shall the 
ship be caused to bear to the right or the left by means of its steering 
apparatus The several leaves of the fan rudder shall be perforated 
by a spindle or axle, which when it revolves half, or any portion of 
half, a turn to the right shall at the same time and to the same 
relative extent deploy to the right and open out in a semicircular 
figure, or in a proportionate part of a semicircle, the leaves of the 
rudder, or when it revolves to the left shall in like manner deploy 
the leaves to the left ; or the spindle need not be capable of revolving, 
in which case the deployment of the several leaves of the fan is 
effected by cords, chains, bands, or other suitable appliances ; or 
the deployment and refolding of the fan can be produced by 
shoulders on the spindle and corresponding grooves in the rings or 
collars which attach the leaves to the spindle, or vice versa, by having 
shoulders on the rings and grooves on the spindle. For those fans 
which when folded have the spindle end lowermost it is preferred 
that their leaves be buoyant in water, yet not so much so as to re- 
quire a great effort on the part of the helmsman to depress them 
when they are caused by him to deploy, but for those fan rudders 
which when folded have their spindle end uppermost we prefer 
that the leaves be nearly, though not quite, buoyant. The requisite 
degrees of buoyancy can, without detracting from the necessary 
strength of the leaves, be attained by constructing with a cavity or 
cavities each leaf made of metal or other non-buoyant substance, 
which cavity or cavities in the metal can be made water-tight, 
or may be filled with cork or other light materials; and it is 
preferred that the said cavities be deeper as well as longer as they 
approach the broad end of the leaves. When the leaves of the fan 
rudder, which is fitted with a revolving spindle, are folded and con- 
tiguous to each other, one leaf at each extremity of the folded fan 
must be an outer leaf, the remainder being inner leaves, and oue of 
these outer leaves, which we shall term the leader, must, whenever 
rotation is performed, be secured to the spindle in such a manner 
as torevolve without it. That leaf shall likewise be supplied with a 
catch, pin, or stud, by preference on the outer edge of the broader 
end of the leaf (which is the part furthest from the spindle), and this 
catch shall also ba near that edge of the leaf which is in proximity 
with the next in rotation when the fan is deployed. By this catch 
the leaf called the Jeader will push or draw out the inner one next 
in rotation and will cause that likewise to deploy, and so forth 
throughout all the leaves in succession, the other leaf or leaves being 
furnished with similar catches for the like purpose. These catches 
may bend forwards and act upon the leaf immediately before that on 
which each is placed, or they may bend to the back of its own leaf, 
and thus act upon the leaf immediately behind it. In addition to the 
above catches, all the leaves after the leader should be furnished 
with two shoulders or lugs, against one of which the above described 
catch shall push and thereby deploy the next leaf, and against the 
other one of which shoulders the catch shall push to refold the next 
leaf, when the action of the epindle is reversed. These shoulders or 
lugs can be made projecting beyond the straight edge of the leaf, 
and thus allow the said catch on the next leaf a larger play, or they 
can be made within the straight line of the leaf and thus restrict 
slightly the play of the catch. The same effect might be produced 
by using a hook instead of a catch, pin, or stud, or by a slot, or bya 
pe on the leader running along a rod on the upper part of the next 
leaf, or vice versa, and so forth throughout the leaves of the fan, but 
itis preferred the catch on one leaf should act against the shoulders 
on the next leaf as above described. The leaf furthest from the leader 
will require a catch to prevent it from following the rest beyond 
the distance necessary for deploying the fan, and this catch will of 
course require a corresponding shoulder in the casing of the fan 
rudder. ‘The several leaves must so far be secured to the spindle as 
not to be capable of accidentally getting oft of it or of shaking, 
though they must not, except the leader, be so firmly secured thereto 
as to revolve with it, because all of them except the leader must be 
deployed and refolded by means of the catches above mentioned, 
placed for that purpose on the several leaves as above described. 
‘The leaves are, by preference, to be constructed more narrow at the 
end where they are connected with the spindle than at the other ex- 
tremity, but they must throughout (and especially at the extremity 
or rings where passes the spindle) be sufficiently strong to support 
the strain occasioned by the ieverage arising from the pressure of 
the water, as the ship passing on its course bears or swings to the 
right or left. The leaves of the fan rudder may be set to deploy at 
any angle with the vessel’s keel, stern post, or cutwater, but it is pre- 
ferred to use the right angle for a rudder placed aft at or near the 
stern post, and an angle of 45 deg. from the direction of the vessel’s 
keel for a fan placed at or near the cutwater. When the fan 
rudder has been deployed it can be folded again by reversing 
the action of the spindle, which, as above described, carries with it 
that leaf termed the leader. Or the fan can be refolded by 
reversing the action of the cord, chain, or other appliance, by which 
the leader and the leaves following it shall have been deployed. The 
leaves of the fan rudder may be covered in part by a box or casing, 
open at its sides or on that side where the leaves deploy. Upon this 
casing should be a groove or slide with a shoulder or stop, against 
which the leaf furthest from the leader, and consequently the last 
in that deployment, should be stopped by its catch, and thus be 
prevented from issuing beyond the distance n for the com- 
plete deployment of the fan. If the fan be built into the vessel, the 
sides of the compartment will answer the same pur as the above 
box or casing. Lest any leaves of a stern double action fan rudder, 
deploying right and left, should be struck by a heavy sea on the 
side opposite the catches, and should momentarily be forced beyond 
the casing in the direction of the blow, that inconvenience may 
be obviated by fixing in the dead wood or casing a detent, butting 
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behind their catches against all the leaves except the leader; this 
detent will communicate by a rod to a cam on the spindle, so that 
before the leaves begin to deploy the detent will be lifted clear of 
the lever, and so will remain during the deployment on that side, 
and will fall back to its original place when the fan is refolded to 
midships. For single-action fans, deploying to the right or left 
only, this arrangement is not necessary, as the inconvenience 
cannot occur. 

In building the fan rudder into the ship, or in fixing it thereon, it 
is preferred that it be put as low as possible, because a fan low down 
is more securely covered in the water, and its steering is more sure 
at sea than one higher up, and because the leaves being constructed 
so as to be quite or nearly buoyant, as already explained, they will 
be easily moved up or down by the helmsman while they be below 
water ; whereas if ever so small a portion of any part of the fan get 
above water, it would be much more difficult for the fan to be 
deployed or refolded. Moreover, any rudder or portion of # rudder 
which is out of the water becomes useless for steering purposes. 

The fan rudder, when fixed at the centre of or behind the stern 
post, or in the deadwood adjacent, admits of being, in that position, 
deployed to the extent of half a circle, or any portion thereof, to the 
right or to the left. The leader attached to the epindle will, as the 
said spindle revolves from midships to the right (to the left would 
be vice versa), drag after itself the next leaf on the spindle, and so 
forth till the shoulder or other stop prevents the last leaf of the 
half circle from going further. By reversing the action of the above 
spindle the leaves already deployed are refolded to midships, and 
by continuing yet more to the left the rotation of the spindle, the 
leaves just folded are in a mass undeployed carried by the leader to 
the left side of the vessel by the same catches which had refolded 
them from the right deployment; other leaves are therefore 
arranged for deployment to the left, and are in like manuer refolded 
when the action of the spindle is reversed from the left to the right 
direction till the fan be closed to midships. 

To avoid the carrying round of leaves undeployed, one fan can 
be constructed for deployment to the right and another for deploy- 
ment to the left, the spindle of the one solid passing through the 
spindle of the other, which is hollow; the hollow spindle must, 
however, be of considerable bulk, as must likewise be the collars 
or rings which hold the leaves on it, though the relative thickness 
of all parts must in a great degree depend upon the nature of the 
materials adopted in its construction. 

By another mode the leader which has deployed the leaves to the 
right, and has refolded them to midships (to the left would be vice 
versa), can be detached from its connection with the spindle when 
the said spindle is made to revolve to the left so as to deploy to that 
side of the fan, and in this case the outer leaf on the opposite end 
of the folded fan will in its turn be connected with or attached to 
the spindle, and will become the leader to the left, as did the other 
outer leaf act as leader to the right, as is shown in the engraving, 
= will hereafter be described, and which is preferred to the two 
‘ormer. 

Instead of placing at or near the stern post a fan rudder so as to 
deploy either to the right or left as required, the patentees prefer to 
use a pair of fan rudders, one on each side of the stern post, de 
wood, or other stern part of the vessel, the rudder on the left side 
being in this case made to deploy to the left, and that on the right 
side being made to deploy to the right, and being so arranged as 
not to be able both to deploy at the same time. Each of the spindles 
of the above fan rudders would, in this instance, rotate by separate 
rods, chains, or connecting apparatus, but both would receive 
motion from the same helmsman’s wheel. 

Figs. 1, 2, 3,4, and 5 represent different views and parts of @ 
double-action fan rudder working right and left, together with its 
connection with the helmsman’s wheel. 1 is the longitudinal 
elevation of a fan and its connections ; 2 is a transverse view of cam 
and clutch box 0; 3 is the transverse section of clutch box 0; 4 is 
a transverse section of ship; 5, the plan of fan and spindle. : 

a is the helmsman’s wheel, 4 is a chain pulley, ca cam, all which 
(a, b, c,) revolve on the same axle; dis a rod having a pin fitfing 
into the cam c and connected to the lever /; e is an endless chain 
passing over the pulleys 6 and s. When the helmsman’s wheel 
revolves the pulley s is made to revolve in the same direction and 
the lever / is raised when the helm is turned to the left, or it Is 
lowered when it is turned to the right ; 7 is the deck line and g the 
water line; his the back of the stern post; @ is the opening in the 
dead wood or stern part of the vessel where the fan rudder is 
situate; & is the bottom of the keel. The lever / rotates on the 
spindle m, and causes the lever n on the samo spindle to move the 
clutch box 9, sliding on the hollow spindle p, which carries the fan 
rudder F. When the wheel is turned left the lever n is drawn 
inwards, and also the clutch box 0, which is connected with the 
inner shaft g, and thereby with the outer clutch r, whose teeth 
catch into the corresponding teeth on the fan leaf w, which, becoming 
the leader, moves to the left and deploys the whole fan in that 
direction. When the wheel is turued to the right the lever» 8 
pusbed sternwards, also the clutch box 0, whose teeth ¢ catch corre- 
sponding teeth u on the fau leaf v, which thus moves to the right, 
and deploys the whole fan in that direction, The leaves v and w 
are the leaders to the right and left respectively, aud the other 
leaves x (being middle ones) follow the direction of the leader. 
The lever / is prolonged beyond the spindle m, catching into a stop 
y on the leader v at midships, yet being released from it when 
helm is so far turned as to commence deploying the fan. When the 
fan is at midships the clutch box is in connection with both leaders, 
and is at all times in connection with the pulley s. On the leader 
is a stop z, and on w is a stop j, which two stops prevent _—_ 
leaders from being drawn out beyond the vessel’s side or dead 
whenever either of them is the last to be deployed, in consequent 
of the other being at that moment the leader. A, 4, shows } 
dotted lines the fan F when fully deployed; B is the ee 
— of the vessel’s hull; C is the dead wood or breadth © 
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WILSON’S IMPROVEMENTS IN PUMPS. 
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Tuts invention, patented by Mr. J. C. Wilson, engineer, Lime- 
street, London, consists in a new construction of pump, whereby 
the admission and emission of the fluid to be pumped is regulated 
without the use of “ valves,” that is, of apparatus acted upon by 
the vacuum or pressure within the pump. To attain this object the 
working barrel of the pump is constructed in the usual manner, 
namely, in the form of a cylinder, with a piston working up and 
down within it, but instead of making this cylinder a fixture, as 
hitherto, it is caused to oscillate upon trunnions, in a similar manner 
to the cylinder of an oscillating steam engine. On one side of this 
cylinder is cast or affixed a working face, containing ports or open- 
ings which communicate with the interior of the cylinder by means 
of suitable p es. Secondly, this cylinder is placed in the 
interior of a cisteru or tank in such a manner as to cause its work- 
ing face and ports to work against a corr ding face fixed on the 
side of the tank; the ports in the latter communicating on one side 
with the suction pipe or source of supply, and on the other with the 
delivery pipe or place of discharge. 

In the accompanying engravings, A is a cylinder or working 
barrel. It is formed with trunnions a, a, on which it is free to 
oscillate. The truunions work in bearings b, b, provided on the 
inside of the tank B, This tank is separated at one side or end 
into a suction chamber C and a discharge chamber D, and the side 
or face of the chamber next the cylinder or working barrel A is 
gg with holes or ports c. c,as shown in the sectional view, 

ig.4. Eis a suction pipe; F, a discharge trough ; G, the piston 
working in the cylinder A, connected by the piston rod H to the 





crank I; K is a y-wheel, aud L a crank handle for giving motion | 


to the pump; M is a screw for keeping the working face of the 
cylinder A in contact with the side of the chambers C and D. On 
setting the pump to work, and commencing with, say, the piston at 
the top of the cylinder A, the suction ports on the cylinder face 
communicating with the top of the cylinder are brought opposite to 
the ports in the suction chamber C, and water is drawn into the 
cylinder on the top side of the piston, at the same time the oscilla- 


tion of the cylinder causes ,the suction ports communicating with | 


the bottom of the ee to be closed, and the discharge ports to 
be opened, and the descent of the piston forces the water out on that 
side into the discharge chamber D. This action is reversed as the 
piston ascends from the bottom to the top of the cylinder. Instead 
of being worked by hand the pumps may be driven by steam or 
other power, a pulley, or toothed wheel, or friction gear being 
fastened to the crank shaft. 

It is not essential that the barrel should work in a cistern, as a 
simple framing provided with similar ports to those hereinbefore 
described in the cistern, and communicating with a supply and 
discharge may be substituted. 





CORNISH’S IMPROVEMENTS IN APPLYING 
METAL SHEATHING. 


Tue object of this invention, patented by Mr. George Bisho 
rnish, of New York, is a canes whee Conan, yao amore f 
pi other metal sheathing, can be applied to iron or steel ships and 
= er navigable vessels built of iron or steel in such a way that the 
ate J or other metal sheathing will not affect the iron or steel 
ad of the vessel, nor will the sheathing be affected by the iron or 
_—_ the bottoms of the vessels to which the improvemeuts are 
= Will be effectually protected from the action of the sea 
r, ve Consists, first, in applying a sheathing of wood to the 

he nay 8 bottom, and attaching the same thereto by means of screwed 
and nuts or headed bolts passing through the planking and 
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skin of the vessel, and, where convenient, also the frame of the 
vessel. When the bolts are to be rivetted, it is preferred to drive 
them from the exterior, and rivet them on the inner surface, of the 
skin or frame of the vessel, taking care in this case, as well as when 
screwed bolts and nuts are used, to countersink the heads on the 
outside, and then cover them with wooden plugs, cement, or other 
suitable material, so that no portion of the bolt head will be exposed; 
the seams are then caulked, and the hull sheathed with tarred 
paper, felt, or other suitable material, and the copper or other 
sheathing is applied by means of nails in the ordinary way. 

In some cases it is preferred to attach the wood sheathiny by 
means of screwed bolts from the interior, in which case the holes 
are tapped in the metal skin of the vessel, and the bolts formed with 
a thread the whole length of their shanky. 
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In this modification, when applying the planking, it will be 
requisite to have it in close contact with the skin of the vessel 
previous to inserting the binding screws, as these screws will have 
no drawing property, in consequence of the thread of the screws 
taking into the threads formed in the holes through the skin of the 
vessel ; but the object in screwing the bolts through the skin of the 
vessel is, that should by accident the wood sheathing be carried 
away and the enda of the bolts broken, the holes through the skin of 
the vessel will still be effectually closed, as the bolts being screwed 
therein cannot drop out. In this last modification no metal will be 
exposed externally, as the screwed bolts do not pass entirely through 
the planking. 

Fig. 1 is a vertical section of a portion of 4 vessel’s bottom, 
showing the wood sheathing attached thereto by bolts and nuts; 
Fig. 2 is also a portion of a vessel's bottom, showing the improve- 
ments attached thereto by means of rivetted bolts; and Fig. 3 isa 
like section showing the improvements attached thereto by screwed 
bolts from the inside of the vessel. 

A, frame of the vessel, shown broken off; B, the outer skin or 
plating of the vessel, which is, say, balf an inch thick; U, the wood 
planking or sheathing of, say, two inches thick; D, a sheathing of 
paper, felt, or other suitable material between the plating of the 
vessel and the inner surface of the wood sheathing ; E, felt or other 
sheathing below; F, the copper, yellow metal, or other external 
metal shéathing; G (Fig. 1), bolts and nuts the heads of which are 
countersunk, and covered by H, wooden plugs, cement or other 
suitable material; K (Fig. 2), rivets, the heads of which are also 
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ll 
countersunk, and covered with wooden plugs, cement, or other 
suitable material ; L (Fig. 3), headed screws, which are applied 
from the interior of the vessel. 

The thicknesses of wood sheathing to be used will depend upon 
circumstances and the size of the vessel, and may range from, say, 
one inch upwards, but it is believed that sheathing of about two 
inches thick would be found sufficient for a vessel of one thousand 
tons burthen. 
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OLDHAM AND THE HARTFORD WORKS. 

Tue Hartford Works, at Oldham, are the most exteusive manu- 
facturing machine — in the world. The Messrs. Platt employ 
as many men as would form a respectable army, and with their 
wives and dependents would equal the population of mauy a prin- 
cipality, The amount of capital invested in the buildings, in the 
machinery, and in the working plant, must be enormous. Some- 
where about 4,000 men and boys are employed, and the weekly 
pay-sheet averages over £5,000. At one gateway nearly 2,000 hands 
come in and go out three times aday ; and when the several engines 
stop, and this crowd of black-faced but industrious, intelligent, and 
honest-hearted artisans hurry out to dinner, the sight can only be 
—< to the swarming of a human hive. 

The forges, foundries, workshops, and yards cover a space of 
about twenty acres. They are threaded throughout with a network 
of rails, on which two powerful locomotives are constantly employed 
conveying the iron, the coal, the coke, and the wood consumed in 
the several departments, and afterwards transporting the manufac- 
tured material to and from the various portions of the works as they 
may be required. At one point a handsomely fitted-up railway 
station has been arranged, on the one platform of which the raw 
materials intended for the foundries are unloaded, and on the 
opposite side are the innumerable variety of castings piled up, 
awaiting conveyance to the planing, turning, and fitting-shops. 
Powerful hydraulic and other hoists are to be met with all over the 
premises at those points where it is necessary to raise heavy weights, 
and the saving of manual labour effected by the-e useful engines is 
immense. On an average about 350 tons of cast iron, 100 tons of 
wrought iron, 500 tons of coal, and about 150 tons of coke are used 
up in the forces, foundries, and workshops every week; the annual 
consumption, therefore, will be about 22,500 tons of iron, and 32,500 
tons of coal and coke. Fifteen steam engines are used in supplying 
the motive power to the machinery, the combined strength of which, 
as indicated, would excel that possessed by 2,500 horses. 

The Oldham Works were established by the late Mr. Henry 
Platt, father of Mr. John Platt, the present principal partner of the 
firm. The late Mr. Henry Platt was a native of Saddleworth, 
where Mr. Platt was engaged in business as a maker of machinery 
for the woollen manufacture—a trade which had been, we under- 
stand, carried on by his father, in his turn, for a great many years. 
The rapidity with which the cotton trade was developed in the early 
part of the present century, and the success which attended the 
efforts of inventors to apply power to various important provesses in 
this branch of manufacture, attracted the attention of Mr. Platt, and, 
forseeing something of its future greatness, he resolved to cast in his 
lot with it. About the year 1820 he established himself in Oldham 
as a maker of cotton-spinning and manufacturing machinery. 

To give a popular idea of the capabiliiies of the establishment of 
Messrs. Platt Brothers and Co. in the production of machinery, we 
may state that, if required to do so, they could produce each week in 
succession throughout the year the fittings and furnishings com- 
plete of @ mill of 20,000 spindles for preparing and spinning cotton 
or wool, and of a weaving shed of 200 looms for manufacturing the 
yarn thus produced into cloth. A considerable portion of the 
machinery made at the Hartford Works is exported to foreign 
countries ; and, indeed, the present gigantic proportions to which 
this establishment has attained are in a great measure the result of 
the facilities now afforded in finding a market for machinery 
abroad. The withdrawal of the prohibition on the export of ma- 
chinery took place in 1843. Prior to that period the policy of our 
forefathers placed machine-makers in a most aggravating position. 
With greater facilities at their command for the production of 
machinery than were by the most favoured nation in 
this respect in the world, they were compelled to stand aud look 
helplessly on while their best models were pirated and stolen from 
them, and while foreign establishments thrived aud prospered at 
their expense. The removal of that restriction changed all this, 
and England, through the enterprise and perseverance of such men 
as the partners in the firm of Messrs. Platt Brothers and Co., soon 
asserted a superiority in machine-making which has since remained 
unchallenged. With that regard to the importance of system xs an 
economiser, which is a remarkable feature in the polity of Messrs. 
Platt Brothers and Co., each machine produced at their works has 
a department of its own; but one broad division is made between 
those used in the preparatory processes of the cotton and wovllen 
manufacture and those employed for finishing. The cotton gins, 
the openers, the scutchers, and the carding engines, are made at 
that portion of Messrs. Platt’s works known in Oldham as the “ old 
works ;” while in the new works the roving, slubbing, and doubling 
frames, the spinuing mules aud throstles, and the weaving looms 
are produced, 

Puddling and Moulding—The iron reaches the Messrs. Platt’s 
works in the crude state in which it leaves the blast furnaces, 
That portion of it which forms the framework and gearing of the 
machines is taken direct to the cupolas connected with the foundries, 
but the remainder, which is used for making the tougher and more 
elastic pieces, undergoes in the forge various important processes. 
To free the metal from the excess of carbon which it contains when 
it leaves the blast furnace it is “ puddled ;” that is a mass of metal 
is exposed to a great heat in a furnace, and while in a state of 
fusion, the workman or “ puddler,” by means of a long rake, 
agitates the metal, and thus exposes it to the action of the oxygen 
which passes over it from the fire. As this process approaches 
completion the puddler collects the metal into balls of from twelve 
to fifteen inches in diameter. On being removed from the furnace 
these balls of semi-molten metal are placed on the anvil of a 
powerful steam hammer, the successive blows from which knit it 
together and impart that elasticity to it which is necessary. The 
ball of red-hot metal is reduced to an oblong block by the hammer, 
in which state it is called a “bloom,” and it is afterwards passed 
between @ succession of iron rollers and elongated into “puddle 
bars.” These bars are again cut up into short lengths, piled 
together, and mixed with scraps of old malleable iron, old horse 
shoes, &c., and again reduced to a welding heat in a furnace, and 
afterwards a second time hammered. When it leaves the steam 
hammer on this occasion, on being re-heated, it is placed between a 
succession of rollers until the bar is reduced to the shape or size 
required, or it may, if necessary, be reduced by a similar process to 
sheets or plates. ‘The malleable iron, when cool, is then placed on 
the railway wagons which are ranged on one side of the forge, and 
by and by they will be dragged by the locomotive to the smiths 
turning and fitting shops. Messrs. Platt have sought to supersede 
by iron the use of nearly every other material in the manu~ 
facture of machinery for preparing and spinning and weaving 
wool or cotton. In the cotton and woollen manufactures they 
have already succeeded in this to an extent which has almost 
revolutionised these trades. Iron drums, iron cylinders, aud iron 
frames, are now invariably use in cases in which it was never, 
a few years ago, thought practicable to use a less plastic and less 
easily wrought material than wood. In the export trade, a branch 
which occupies a prominent position in the transactions of this 
firm, the advantages which followed the substitution of iron for 
wood in the framework and principal portions of the machinery 
were of the very highest importance, as all the difficulties and 
annoyances caused by the warping of the wood when subjected to 
the rapid changes of temperature in foreign countries were at once 
removed. In the majority of cases these substitutions were of such 
@ nature that the use of cast iron was preferable to wrought iron, 
and hence the extraordinary perfection to which Messrs. Piatt have 
succeeded in bringing this department. In the more modera 
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moulding shops at the Hartford Works it is a most interesting study 
to examine how carefully everything is planned to prevent any 
unnecessary waste of human labour. The system of plate-moulding 
is carried out thoroughly in every case where it is practicable, and 
by means of the most simple mechanical contrivance a rough 
untutored lad may be taken at random from the streets, and after a 
week’s practice he will produce a mould superior in accuracy and 
finish to what can be obtained from the best skilled moulder who 
has practised the art from his boyhood, and who relies alone on 
manual dexterity. By means of powerful hydraulic cranes, fitted 
up through the shop, much hard and laborious work is saved on the 
part of the operatives. The cast iron boxes and covers for the 
moulds for the heavier castings are all lifted and carried from one 
part of the moulding shop to the other by means of these cranes, 
each of which bas its attendant sprite in the shape of a young lad, 
who by means of a lever guides the motion of the lift. 

The Smiths’ Shop.—UHere among the first objects which attract 
attention are some rods of probably an inch in diameter, which are 
intended for the fluted rollers of a self-acting spinning mule. The 
rods, having been made red hot, are placed before a circular saw, and 
in a few seconds they are cut in short lengths. This iron-cutting 
saw has proved a most useful adjunct to the smiths’ shop, as bars or 
rods are cut by it with the most mathematical precision. It is 
occasionally driven at a speed of about 1,000 revolutions a minute, 
and the shower of red-hot sawdust—for literally it is nothing else— 
that falls from it as it cuts its way through the iron bars, gives the 
spectator an unmistakable impression of the power which it 
possesses. While revolving the saw passes through a trough of cold 
water, which provides against its being over-heated by the red-hot 
metal. When cut in the required lengths the iron bars are pressed 
lengthways between revolving rollers, and in this way they are made 
as straight and true on the surface as a carefully turned ruler. They 
are then in a condition to be cut and fluted in the mechanics’ shop. 
in the smiths’ shop there is an endless variety of steam hammers and 
forges at work, preparing an indefinite quantity of the smaller 
malleable iron pieces of the machines used in spinning aad weaving 
wool and cotton. Among the most important implements at work 
in this department is the forge invented by Mr. Ryder, of Bolton, for 
econumising the labour of the blacksmith when engaged on light 
malleable ironwork. ‘I'he Messrs, Platt Brothers are so directly 
associated with the history of this machine that a short extract from 
Mr. William Fairbairn’s work on the manufacture of iron, in which 
it is fully described, may with all propriety be here introduced. Mr. 
Fairbairn says:—* It consists essentially of a series of small anvils, 
about 3in. square, supported from below by large screws passing 
through the frame of the machine. This screw was employed in 
order that the distance between the hammer and the anvil might 
be accurately adjusted. Between the screw and the anvil a stuffing 
of cork is introduced to deaden the effect of the blow. The ham- 
mers are arranged over the anvils, and slide up and down in the 
frame of the machine. The blow is effected by the revolution of an 
eccentric, acting by means of a cradle on the hammer head—the 
hammer, however, being lifted again by a strong spiralspring. The 
hammers make about 700 strokes a minute. At the side of the 
machine is a cutter or shears, worked by a long lever; with this the 
articles are cut to the required length as they are finished.” 

Mr. Fairbairn then proceeds to describe the improvements made 
on this machine by the Messrs, Platt. The anvils are now sup- 
ported on a wedge instead of a screw. This substitution was made 
because the blows of the hammer tore off the threads of the screw, 
and the machine soon got out of order. The distance between the 
hammer and anvil is now regulated by forcing forward the wedge 
by a rack and pinion. The cork was found to be insufficient as a 
stuffing, and a strong spring of coiled steel was substituted for it. 
By the revolution of a shalt an eccentric forces down the hammer, 
and then allows the spring to lift it again, and the rapidity of the 
strokes is only limited by the power of the spring to keep the 
hammer in contact with the cradle. In Mr. Ryder’s machine 
700 strokes a minute was the maximum; but Messrs. Piatt Brothers, 
by increasing the strength of the spring, ran as high as 1,000. A 
pair of knife edges, worked by the machine itself, has also been sub- 
stituted for the band shears. These perform the work more 
rapidly and accurately than before, and leave the workman more at 
liberty. Dies are let into the surfaces of the hammers and anvils 
which shape the iron as required. Mr. Fairbairn further adds: 
“ The rapidity with which this machine executes all kinds of intri- 
cate work is truly remarkable, For instance, a bar of iron about 
2j1n. by 2}in. will be reduced to Ijin. by 10in., and cut off 
iu a minute. Set screws, bolts, spindles, and all kinds of small 
work, are produced at the same rate. Its precision is very effective; 
the articles are almost as true as if turned in a lathe, and very accu- 
rate as to size and weight.” In such an establishment as that of the 
Messrs. Platt, the value of this and other aids for working malleable 
iron cannot possibly be over-estimated. The machines they 
manufacture are composed of such innumerable intricate pieces, tbat 
without them it would be quite impossible to carry on a large trade. 
In the smiths’ shop, which we now walk through, we find a great 
variety of steam hammers, lifts, punching machines, &c., at work, 
all of which are adapted to effect an important saving in the labour 
of the workman. 

The Turning and Fitting Shops. — These, for extent and com- 
pleteness, are unequalled, Ov the floors hundreds of turning lathes, 
and of planing, shaping, slotting, boring, and screw-cutting 
machines, are to be seen at work; and it is only when walking 
through the lanes between them tbat the visitor forms some 
adequate conception of the extent to which Messrs. Platt Brothers 
and Company apply automatic tools to the production of their famed 
manufacturing machines, No portion of a carding engine, a 
spinning mule, or a loom, is considered too insignificant. If it is 
practicable to cut it aud to shape it by machinery, the cost of pro- 
ducing that machine is among the last things this firm seems to 
consider, 1n one room there is a planing machine with a bed large 
enough to hold one-half of the framework of a large power-loom, 
and the cutting tools of which are so adjusted that all the portions 
of the frame which require planing are acted upon at one time; 
while, in another, there isa shaping macbine devoted to the pro- 
duction of a tiny bracket. One turning lathe will be found reducing 
the face of a huge cylinder—the chisel, as the cylinder turns slowly 
round, paring the hard metal with as much apparent ease as though 
it were chalk ; while, at another, an active lad is turn ng off small 
iron screws by the gross. , The turning lathes and tools are placed 
80 closely together that the driving straps in some cases form such 
an intricate web that it is not possible to see many yards down the 
room. Iron, both malleable and cast, is cut and carved into shape 
with marvellous precision; and when one reflects on the intricacy 
of their motions and the extraordinary results they produce, the 
mind is bewildered in tracing the ingenious ideas which have 
led inventors step by step to the present high degree of per- 
fection in the manufacture of solf-acting tools. In such work- 
shops as these the hammer and the chisel ard the file are all 
but laid aside. ‘The chisel is needed there in a modified form, but 
it is heid in a very different grasp, and is wielded by a power 
with which no human strength can for a moment compete. ‘I'birty 
years ago, to produce a plain surface in metal by chipping and 
filing would cost not less than 12s, per square foot; now, the 
same result can be obtained by expending in labour less than 
@penny sterling. But in the production of machinery it is not alone 
the saving in the first cost of the particular portion of the machine 
which is thus effected that is of importance. An equal advantage 
is gained, when such a machine as a self-acting mule is being put 
together, in having every part of it made with an accuracy that 
amountsto nicety, Time and labour are in this way saved, and the 
last consideration is that the purchaser—he who is to bring the ma- 
chine into practical use—bas it furnished to him in a condition 
which enables him, so far as machinery goes, to set competition in 
production at defiance, After being put together, the various por- 
tions of the machine are marked, and it is again taken to pieces and 
packed, aud sent to the purchaser. The upper floors of several of 
the workshops at the Hartford establishment are set apart for the 
fitting up of machinery. A line of rails extends from one end of 





the building to the other, on which the several portions of the ma- 
chine are carried to and from the hoists, which bring them up from 
the mechanics’ shops. It is in this department where several por- 
tions of the carding engine, a spinning mule, or a power loom, are 
brought together for the first time, that the great value of the care 
and accuracy previously expended on their manufacture becomes 
manifest. Although cast or forged and finished in entirely different 
workshops, such is the u certainty of the automatic machinery 
by which it has been cpt and shaped, that each separate portion 
fits into the place intended for jt, The rapidity with which the 
most intricate machineg.are built by the fitter under such circum- 
stances is truly porn and the saving of time and labour of 
skilled workmen is immense, 

Brickmaking.—The clay is in the first place excavated and filled 
into iron wagons, the labourers employed doing this being mean- 
while protected from rain by movable sheds, which can be readily 
transported from one of the clay bank to the other. The 
wagons filled with clay are drawn from the clay bank up an incline, 
and their contents tipped into a large hopper. In this the clay is 
broken up and divided by means of two screws revolving at 
different speeds in contrary directions. From the hopper the 
broken clay is forced, by the threads of the screws, into a drying 
cylinder, 5ft. in diameter and 35ft. in length. In this cylinder the 
clay is dried by means of a fan blast of hot air, and still further 
broken up and divided. From the drying cylinder the clay falls 
into a cast iron trough, along which it is propelled by a screw to 
the pulveriser, which consists of a cylinder of iron bars, and in 
which the clay is crushed to powder by a number of weights. 
Stones and uncrushed lumps of clay are ejected from the pulveriser ; 
but the crushed clay, as it falls from it, is collected in a hopper, 
from which it is taken by an elevator strap with small buckets and 
delivered into a spout, from which it falls and is conveyed to two 
pair of chilled rolls, which grush what. small stones there may still 
be in the clay to dust, and spread the clay into thin sheets. From 
another hopper the clay is again raised and delivered into the 
* disintegrator,” . which the sheets of clay are reduced to a fine 
moist By evans rom the disintegrator the clay powder is dis- 
charged into a hopper to feed the press in which it is made into 
bricks. The bottom of the hopper, or the charger, as it is called, is 
moved, by means of cams and levers, with a reciprocating sliding 
motion ; in the front portion of the charger there are four cavities, 
which are filled with the clay dust from the hopper when they are 
under it. The charger is then moved over the moulds, when it 

asses under an adjustable striker, by which the proper quantity of 
Bust to form a brick is measured, when the upper piston falls and 
finishes the charge. The charger being then withdrawn the piston 
falls a second time, and the brick receives a double pressure from 
two pistons, one from above and one from below, but at different 
rates, so that the newly-formed brick is slightly shifted vertically 
in the mould while receiving the final squeeze. iy the application 
of this vertical movement the brick is prevented from sticking in 
the mould, and is readily lifted from it entire. _The charger, in sup- 
plying the next feed, soma off the newly-formed bricks to be 
removed by hand and burned. So the process goes on, ad infini- 
tum, so long as power and material are supplied, and one of Messrs. 
Platt’s machines is capable of making twenty thousand bricks in a 
day of ten hours. The hot air from the kilns in which the bricks 
are burned is collected and applied to the drying of the clay in the 

reparatory processes. The machine-made bricks at the Hartford 
Works, at Oldbam, are much superior in appearance to the hand- 
made brick, while they are only a trifle dearer, In January of the 
present year Mr. John Platt presented to the people of Oldham a 
tastefully-designed building to be occupied as a school of art and 
design. The Building is of bricks from the Hartford Works, and 
their appearance is sufficient testimony of their superiority. 

We may observe, in conclusion, that it is the intention of Messrs, 
Platt to extend their great establishment still further by adding to 
it premises in which the wanufacture of steel and malleable iron by 
what is known as the Bessemer process will be carried on on a 
large scale, The Bessemer steel is now largely used in the manu- 
— of some of the finest machines they produce.—/ron Trade 
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SCOTTISH SHIPBUILDERS’ ASSOCIATION. 
REMARKS ON THE DIFFERENCES BETWEEN LLOYD’S AND THE 
LIVERPOOL UNDERWRITERS’ RULES FOR IRON SHIPS. 

By Mr, Joan Feravson. 

‘I'n1s subject is of some importance to our members and ship- 
owners who have iron ships classed at Lloyd’s and the Liverpool 
registry. 
| Lloyd’s rules for the building and classification of iron ships were 
first introduced in 1855. Previous to that period a great number of 
iron vessels had been built, the construction and durability of which 
furnished sufficient data on which to found rules and tables of 
scantlings for vessels tv be classed by them. Since that time the 
rules have been several times amended, and a large proportion of 
the iron vessels built in this country have been built in accordance 
therewith. 

The Liverpool Underwriters’ Registry, established in 1862, pro- 
mulgated rules for the building of iron vessels, to which rule vessels 
intended to be classed exclusively by them were required to con- 
form. 

The requirements of both registries, although, on the whole, not far 
from each other, differ in some respects, and this difference consti- 
tutes a grievance to the shipowner who wishes to have his vessel 
classed in both books, inasmuch as the scantlings of some parts of 
the vessel, according to Lloyd's, are much heavier than the Liver- 
pool rules require, while in other parts of the vessel the Liverpool 
rules require more than Lloyd's, and both societies insist generally 
on their maximum. It follows, therefore, that when a ship is built 
to class in both books, the maximum weight of both rules being 
taken, unnecessarily increases the weight and cost of the ship. 
The increase of iron in the hull diminishes the dead-weight carry- 
ing properties of the ship, so that as a profitable carrying vessel 
such a ship is inferior to one built to either rule only. The mode 
of regulating the scantlings, &c., of vessels built according to these 
respective rules vary. In Lloyd’s they are regulated chiefly by the 
tonnage, except in cases where the proportions of breadth and 
depth to length exceed the standard of proportions which has been 
adopted. In vessels exceeding those proportions the scantlings 
are increased, particularly longitudinally. In the Liverpool rules 
the scantlings are regulated chiefly by the dimensions of the vessel, 
irrespective of the tonnage. 

It is not my intention in the present paper to discuss the merits 
of the differences in those rules, but merely to make a few compari- 
sons between them, in order to obtain the opinion of any of our 
members who may have given this subject more consideration. The 
views thus elicited, if deemed proper, may be submitted to the com- 
mittees of both Lloyd’s and the Liverpool registries; and I have no 
doubt that those gentlemen will give the opinions of this Association 
their careful consideration. 

The highest grade or class which iron vessels obtain in Lloyd's is 
Aal, which is considered equal to the twelve years Al formerly 
given; while the highest grade or class given to vessels in the 
Liverpool registry is twenty years, or with extra bulkheads, twenty- 
two years; and one of the points that falls to be discussed is 
whether the twenty or twenty-two years’ vessel of the Liverpool 
book is any better than the Aal vessel of Lloyd’s book, or vice 
versa. For the purpose of forming an opinion on the subject I 
have compared the scantlings of vessels of the usual proportions 
and forms, taking dimensions of vessels which have been classed in 
both books, and finding that, in the framing and plating of vessels 
from 500 to 2,000 tons Lloyd’s rules require, on an average, from 
7 to 10 per cent. more weight of material than the Liverpool rules ; 
while in the inside stringers, kelsons, &c., the Liverpool rules 
ry from 7 to 10 per cent. more weight of material than Lloyd’s. 

or sailing ships of about 500 tons the difference, on the whole, 
+ ana the Liverpool rules being about 2} per cent. in excess of 

oy d's. 








For sailing ships of 1,000 to 1,500 tons the total quantity of iron 
required by Lloyd’s is about 5 per cent. more than the require- 
ments of the Liverpool rules; while in ships of about 2,00u tons 
the quantities are nearly equal for both rules. 

In screw-steamers of ordinary proportions the excess of weight 
required by Lloyd’s is about 2 per cent. es 

From these statements it will be seen that the several sizes of 
vessels of ordinary proportions and form have nearly the same 
weight of material in them if Sgilt in accordance with either of the 
rules; and we may not be wrong in assuming that & vessel 
built to the one rule is as good as..one built to the other. * 

On this point there will ge }. be different opinions; but for our 
present purpose we may, me their equality in that resp 

For comparison, we | take Lloyd's, as the older a. our 
standard, and taking it for granted that the soantlings, &., of 
Lloyd's rules ate inno wise inferior to those of tig LAverposi rules, 
we ask why are we required to add the different of the latter, 
which are.in excess of Lloyd’s, to what is already in excess of the 
Liverpool rules? It is questionable whether the ship is improved 
by these additions; on tue contrary, I believe they might be proved 
injurious in many cases, 

As before noticed, one of the principal differences in the scantlings 
of both rules is that-in. the Liverpool rules the stringers‘and@ outside 
plating are thinner than Lloyd's scale. Perhaps they may be 
thick enough for the strength of the ship when she isnew; but we 
must bear in mind that durability: has to be considered: as well as 
strength. We all know that .corrosion takes place over. all the 
surface exposed, and is proportionately more injurioug to’thin than 
to thick plates; and in the case of stringer plates the Liverpool 
surveyors aver that the broad thin 8 are stronger than Lloyd’s, 
which are narrower and‘thicker, taking the same section in each. 
But it is certain that there is much:more waste on the broad surface 
than on the narrow. In a number of our river steamers which 
had originally stringer of xin. thick I have repeatedly seen 
them completely co away. In some cases where there had 
been leaky waterways there was literally nothing in the shape 
of stringer plates left to be taken away-.after the waterways were 
removed. is ' 

In the floor plates, frames, and reyerse bars, ially.in ‘the 
wake of the boilers, the same diminution eceurs in the thicknesses ; so 
that cases suchas these prove that thickness is of much more 
importance than breadth, and I hold thata-plate 9in. by din. is in the 
end better than one of 12in. by ;3;in. I make these remarks on small 
sizes, on which difference is more perceptible, to show the import- 
ance of looking to tne wear as well as the present sufficiency of 
material to the strength of the ship. 

To take the case of sailing ships of from 1,000 to 1,200 toms, these 
sizes being most familiar to our members who have built vessels to 
class in both books, the stringer-plates have to be made in accord- 
ance with Liverpool rules, broader than for Lloyd’s, and although 
we may submit to the Liverpool surveyors that by Lloyd’s we have 
as much section of iron as they themselves require, we are told that 
they do not recognise the section as being sufficient without the 
breadth ; and, therefore, we are required to, make stringers to the 
maximum thickness of Lloyd’s: andthe maximum breadth of the 
Liverpool requirementaysi"2 56 "4 

Then agaiu, besides. r mtre kelson so much heayier 
than Lloyd’s, the Livy ; uire an extra or additional 
kelson or stringer, which 1 have no doubt may be necessary for 
vessels built solely to their-rules; but when.added to a vessel built 
with the heavy plating of Lloyd’s requirements, must be superfluous 
strength and ‘weight.:..Chere are other items which clash in the 
same manner; and:although by correspondenve some of the differ- 
ences may be modified, itis not satisfactory to be dependent on the 
caprice of committees or ors in thatters which might be 
regulated by a little.of ‘the Gieo-end abs _principle ; so. that a 
builder, when, con for a vessel, could definitely understand 
what he was *t04su ially whén such excesses add to the 
weight of thé vessel, aud: 
Referring to sailing at.4;200 tons of the usual propor- 
tions and forms, w A j Perioely stated as being about 
5 per cent. heavier by Lloyd’s ‘scantlings than by ‘the ‘Biverpool 
rules, if classed imthe latter bouk, we are further required toincrease 
tue weight othe r cent. nearly, making the vessel: 10 per cent. 
heavier than the Liverpoul rules, that aduitional weight increasing 
the first cost above 1Us. per ton over Liverpool scale and: 5&:per ton 
over Lloyd’s. If we take the Liverpool book as the standard then 
Lloyd’s scale is unnecessarily heavy, and the two might be 
harmonised with great advantage to builders and owners, 

Another element of difference between the two rules being that 
the one regulates the scantlings chiefly by the tonnage, while the 
other regulates them chiefly by the dimensivns, it follows that vessels 
which have large dimensions for their tonnage, that is fiue vessels, 
are more affected in their scantlings than others which are full and 
of small dimensions for tonnage. ‘I'wo vessels may also be built to 
precisely the same dimensions, while, owing to the diversity of their 
forms, the tonnage may be vastly different. By Lloyd’s rules the 
scantlings being regulated by the tonnage, would be in exact pro- 
portion to the form or capacity of the ship, while by the other rules 
they might be out of all‘ proportion to the form and capacity, 
although correct in their relation to linear dimensions. 

As these remarks are only intended to forma groundwork for 
discussion, the comparisons and data are laid down only in ™ 
general way, and I hope the discussion of the subject may be the 
means of bringing about a practical agreement on the scales of 
scantling, su that the present anomalous’ increase of weight and 
expense to the shipowner may be reduced without impairing the 
efficiency of cur ships, as it is a national necessity for us to build 
ships cheaply and well; but it is scarcely necessary that we should 
continue to build ships to cost more and carry less, in order to 
assimilate opposite theories of construction and get two classifica- 
tions where one might suffice, 











In the discussion which followed, Mr. John Ferguson said 
that they would observe from the paper that he had not entered into 
the comparative merits of Lloyd's and the Liverpool rules. All 
he had done was to make a few remarks on the difference between 
the two, for the purpose of opening the di i He would like 
to know whether avy of the members had any remarks to make a3 
to the correctness of the data given in the paper. If it was con- 
sidered that the data was sufficiently correct to fuund a discussion 
upon, then it appeared to him that they should give their opinion 
as to whether Lioyd’s or the Liverpool rules for building iron vessels 
was the best. They ought to bear in mind that Lloyd’s rules had 
been altered several times ; indeed, the committee were not slow in 
giving heed to suggestions from without, and he believed that the 
last alterations were accelerated by the advent of the Liverpool 
rules. He had begun to question whether, if Lloyd’s rules had been 
as liberal in the first instance, the Liverpool people would have pro- 
mulgated any rules. Many parts of both rules were so very much 
the same that it looked to him as if the respective committves were 
of similar opinion, but had come to that opinion in different ways. 
He had no doubt but that they might readily be altogether assiu- 
lated, and thus a great boon would be conferred on the shipbuilder 
as well as the owner. —_ 

Mr. Connell remarked that to conform to both rules in building 
involved an additional expense of about 5s. per ton, aud he did 
not think it improved the ship.. That expense must be borne by 
the shipowners, and, therefore, they ought to look into the matter. 
Doubtiess the vessel was heavier, but that was no advautage to 
any one—it was additional dead-weig ht carried without strengthen- 
ing the ship. It was found that in ships built on Lloyds _ 
there was nothing to complain of ; and he suggested that it wou ‘4 
be better if owners would have their vessels built to class only wit 
the one or the other. It seemed to him ridiculous for ships to be 
classed in both registers, seeing the one differed from the — 
the one being founded upon the length, breadth, and depth of 
vessel, and the other upon its tonnage. He was of opinion 
the latter, in ordinary circumstances, was the better system to go 











Ave. 25, 1865. 


THE ENGINEER. 


a 














upon, and quite agreed with Mr. Ferguson’s views as stated in the 


r. 
a Barber said be had gone very carefully into Lloyd’s and the 
Liverpool rules and also into Mr. Ferguson’s paper, and be could 
vome to no otber conclusion than that the committee of Lloyd’s 
register had acted wisely in adopting tonnage as the stendard by 
which the scantlings of iron ships should be regulated. He had 
always contended, and his evi y experience as a surveyor con- 
firmed his opinion, that the form of a vessel should be taken into 
consideration when dete: mining the amount of material to be used in 
its construction, and the manner in which that material should be dis- 
tributed ; and seeing that the new measurement tonnage, when looked 
at with the principal dimensions, was a correct index of a vessel’s 
form, it followed that a table of scantlings based upon such tonnage 
would be more satisfactory and efficient for general pu thana 
table based upon principal dimensions alone. In confirmation of 
this statement, he need only refer to the valuable paper read by the 
chairman, Mr. Duncan, in November last, in which it was shown 
that the tonnage of a vessel 205ft. x 34}ft. x 24ft. could be made to 
vary from 934 tons to 1,273 tons. Now, by Lloyd's rules, the fuller 
ship, which would have the greater amount of work to do, would 
be required to have a heavier scantling than the sharp ship; butby the 
Liverpool rules, the scantlings of both vessels would be alike; and 
if the Liverpool committee contended that their scantlings for the 
sharp ship were not one whit heavier than they ought to be, it fol- 
lowed that the fuller ship, which would have to sustain an additional 
weight of ship and cargo in her ends, fully one-third of the load 
displacement of the smaller vessel—say, 760 tons dead-weight 
extra—must be sadly deficient in strength.* Similar reasoning 
would apply with equal force to the opposite view of the case ; 
and he thought that this one illustration would suffice to 
show that the Liverpool underwriters were at fault in ignoring 
tonnage, and basing their scantlings upon dimensions alone. 
He was aware that, in reply to this, it might be said that 
the Liverpool rules were better fitted to meet the case of 
vessels of extreme proportions; but he found that Lloyd’s 
rules made special provision for extreme or exceptional cases, by 
requiring that the plans of vessels of extreme proportions should 
be submitted to the committee, who would determine the amount 
of additional strengthening whiclt should be introduced. Another 
view of the case which suggested itself to him was this :—Suppose 
an owner ordered two ships of precisely the same dimensions, 
form, and determined load-draught of water—but one to be classed 
at Lloyd’s only, and the other classed both in Lloyd's and the 
Liverpool book. It had been shown by Mr. Ferguson that the 
weight of the latter vessel would be 5 per cent. more than the weight 
of the former, and 10 per cent. more than if classed in the Liver- 
pool book only; and as the difference between the displacement 
of a vessel when equipped and ready to receive cargo and her 
displacement at the determined load-line was the true measure of 
her carrying capacity, it followed that the owner must either be 
content to send the doubly-classed vessel to sea with a smaller 
cargo than her neighbour, or, if determined that both should 





carry alike, he must load her down beyond what he and the 
builder had originally decided to be a prudent and efficient draught 
of water. And this led him to make one remark upon a subject which 
might, perhaps, be considered irrelevant to the discussion, but 
which he would have liked to have been considered by the Associa- 
tion before it lost its individuality by amalgamating with the | 
Institution of Engineers, Numbering ameng its members some of 
the most experienced shipowners, and most eminent shipbuilders, | 
no Association could be better qualified to take up and discuss to 
some good purpose the question of loading and overloading ships. 
It was a most delicate, a most difficult, but, at the same time, a most | 
important subject, and he regretted that the consideration of it had | 
been so long delayed, but he hoped the amalgamated body would 
not lose sight of it, and that it would receive from them that earnest 
and serious attention which its importance demanded. 

Mr. J. G, Lawrie agreed with Mr. Ferguson’s paper, and con- 
sidered that tonnage was the most satisfactory standard for regula- 
ting scantlings. It was quite true what Mr. Connell had stated, 
that considerable additional expense was incurred in building a 
vessel to class in both books, without any compensating advantage 
in the ship to the owner. It would be well if the Association could 
devise some means by which the two sets of rules might be brought 
into unison, and thus remedy the evil so justly complained of. 

Mr. Ferguson thought that if the Association expressed its 
opinion on the subject it would have some weight, if not with | 
either of the two bodies, at any rate with the shipowners, who were 
the parties principally interested. 

_ Mr. Costelloe thought it was entirely a shipowners’ question, for | 
it bad been shown that not only would the first cost of a ship, , 
built to both rules, be increased, but that there would be a perpe- 
tnally recurring loss from the sacrifice of a portion of the carrying 
property of the ship. He had no doubt that a representation from | 
the Association would go a great way towards remedying the evil | 
complained of. 

Mr. Ferguson said, although there was 10 per cent. more weight } 
of iron, there was only . per cent. less of carrying capacity. 

The chairman, Mr. Duncan, suggested whether, by strong 
representation, they could not get the two sets of rules assimilated. | 
He thought they ought to endeavour to get the two bodies to agree 
on points on which they very materially differed. As had 
been shown by Mr. Ferguson, the rules showed very different 
requirements in the plating. The Liverpool rules did not | 
take cognizance of plates beyond gin. thick, except for very 
large ships; but the amount of internal kelsons and stringers 
made it up in weight. Whether Lloyd’s or the Liverpool under- 
writers were right, in regard to the thickness of plating required, 
Was @ question that only experience could decide. He did not 
know that they could say much about it, unless they could show 
a hn Liverpool ship was weaker, more expensive, and less 

urable. 

The dimensions of the ship, he held, had nothing relatively to do 
With the strength of the ship. The tonnage was the gauge of the 
internal capacity, and also of the displacement and cargo ; and if a 
ship of 1,000 tons was as large in dimensions as an ordinary 1,300 
ton vessel, then the latter would carry 450 or 500 tons more cargo 
on the same draft of water. Practically, the case stands exactly as 
Mr. Barber bas put it; the filling out of the form to get the larger 
tonnage and load on the ends of the larger vessel being equal to 
one-third of the whole load displacement of the smaller vessel, 
dimensions being the same in both cases. He held, therefore, that 
if the 1,000 ton ship, with scantlings in conformity with the Liver- 
pool rules, was only sufficient for its burden, then, clearly, the 
1,300 ton ship was insufficient. He had often discussed this matter 
— the Liverpool surveyors, and showed them how a ship of 1,000 
— could be varied in form without alteration of the length, 
poe and depth, as stated in his paper on “ Builders’ v. Register 

onnage,” and also the effect on the weight of ships and cargo, as 
iad 80 clearly illustrated by Mr. Barber; and he had no doubt the 
~Iverpool committee would receive courteously any suggestions 
coming from this Association. 

— Lawrie remarked that Mr. Duncan had put the case of two 
_ of equal length, breadth, and depth, of which one was of con- 

= —— greater tonnage than the other. Mr. Duncan mentioned 
= the Scantliags of these two ships by the Liverpool rules were 
Same, while by the London rules they would be different, being 

a for the ship of greater tonnage; and Mr. Duncan seemed to 
er that, therefore, the London rules are founded on a correct 
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basis and the Liverpool rules on a wrong. The matter, however, 
is not quite of that simple character when examined a little more 
closely. It is true that of the two ships of equal length, breadth, 
and depth, the one of greater new measurement tonnage should 
be of heavier scantling, and in that re@pect the Liverpool rules 
are undoubtedly wrong, while the London rules are right; but 
if another case be put the same conclusion is not so obvious. If 
two ships be made of equal tonnage, while the length, breadth, and 
depth of the one are each considerably greater, say, for example, 
double the dimensions of the other, then, by the London rales, the 
scantlings of these two ships would be substantially the same, while 
by the Liverpool rules they would be different—the ship of largest 
dimensions having the largest scantlings. Now, in this case, it is 
apparent, and there is no difficulty in proving, that the London 
rules are wrong and the Liverpool rules are right. It would, 
therefore, be incorrect to say that the one rules are founded on a 
correct basis and the other on a wrong, To pro n scantlings 
correctly both tonnage and dimensions must be m into account ; 
and todo so is not by any means difficult, though less convenient 
than when tonnage only is taken into account. Of the twosystems, 
however, it appears decidedly preferable to found upon tonnage, as 
in the London rules, rather than upon dimensions, as in the Liver- 
pool rules, bearing in mind, at the same time, that neither can claim 
accuracy. 

Mr. Darling said that if a ship’s dimensions were doubled, as Mr. 
Lawrie bad stated, and yet the tonnage was not increased, she would 
be of a very extraordinarily fine shape—in fact, such a ship as no 
one has yet seen. But it was not found that the forms of ships so 
materially differed from each other. 

Mr. Lawrie replied that it would be a very fine shape; but there 
was no difficulty in proving that the scantling of those oy 
according to London Lloyd's rules, would remain substantially the 
same, which it was as easy to show was not correct, 

The chairman said that Mr. Lawrie had stated an extreme case 
—a reductio ad absurdum, in fact, for the sake of argument ; but he 
was glad to say that no one knew better than Mr. Lawrie the useful 
limit of either system, and was equally certain that the right thing 
in each individual case would have Mr. Lawrie’s support and the 
wrong his unqualified opposition. 

Mr. C. Connell said that both tonnage and dimensions should be 
taken into notice. He was building a vessel at present so very fine 
that if he were to build her to the Liverpool rules he would have to 
put far more iron in than was necessary. 

Mr. Ferguson supposed it was the general opinion of the Associa- 
tion that up to that point Lloyd’s was the most correct method. He 
thought that, although they differed slightly in extreme cases 
practically speaking, as shipbuilders, they were as one on the general 
merits. 

Mr. Lawrie said it would not do to say that the Liverpool rules 
are wrong and the London rules are right, it would not do to say 
that dimensions alone, nor tonnage alone, should be taken asa guide 
to the scantliugs. Irrespective, however, of the question as to 
which rules are right and which are wrong, it is clear that, since 
they are different, they cannot both be right ; and surely it is most 
undesirable that builders, owners, and underwriters should be tram- 
melled with the obligations imposed by two different sets of rules 
and two different sets of surveyors. Neither set of surveyors, and 
no builders, possess exclusive information that is known to them- 
selves aloue; they do not inherit information that is of any value, 
but obtain it, so far as it is useful information, from experience, and 
from reasons founded upon experience. It would surely, therefore, 
not be by any means an incomprehensible nor a useless business 
to set forth the experience and the views to which the different sets 
of rules are due in such a light that plain, sensible, and practical 
men would be able to judge impartially which set of rules has the 
greater claim to respect and confidence, and in what way it 
would be judicious to modify either one or both so as to produce 
a more perfect system. The effective and economical construc- 
tion of ships is a question of the highest commercial importance, and 
if the authors or committees of the two sets of rules would cordially 
and vigorously set about an elucidation of the practical bearings of 
the question, and be open to the evidence of builders and other 
practical men, it cannot be doubted that a uniformity of system 
would be arrived at, and that great and important advantage would 
be derived. 

Mr. Darling remarked that the avowed object of the promulgation 
of the Liverpool rules was to improve the build and registration of 
ships. The Liverpool underwriters cut out a law for themselves, 
but he believed he only gave utterance to the general opinion when 
he stated that, although there were material pointe of difference 
between the two sets of rules, those of the newly-formed body 
were no improvements upon those issued by Lloyd’s. The Liver- 

1 scantlings were lighter than Lloyd's, and yet there was this 
inconsistency, that the vessels built to these light scantlings obtained 
a classification for the extraordinary period of twenty-two years. 
No doubt this extended period was a tempting bait to shipowners, 
but be was afraid it might prove delusive, for under both rules 
it was required that vessels should undergo periodical surveys, 
and a vessel ran the risk of having her character expunged 
even upon the first survey, but if everything was found efficient, 
the character first obtained at Lloyd’s was continued to the vessel so 
long as she was found deserving of it. It had beeu stated that 
Lloyd’s rules required heavier plating and this was true, but, in 


connection with this fact, it should be borne in mind that if upon | 


the periodical survey the plating, was found to retain three-fourths 
of its original thickness, it was considered to be efficient, and was 
allowed to remain; and he thought it would be admitted that with 
such a margin it would be injudicious to reduce the thickness of 
plating. With reference to what had been said about floor-plates, 
it was well known that a floor-plate first deteriorated at the part 
immediately above the keel; and when this part was gone, the 
crown of the arch was destroyed, and the whole strength at the 
centre line of the ship was very seriously impaired ; and, therefore, 
he thought the floor-plates should not be any thinner than prescribed 
by Lloyd’s rules. Then, with regard to what had been said about 
the additional stringer required by the Liverpool rules, it was well 
known that the parts where a ship first showed symptoms of weak- 
ness were the gunwale and the bottom, and therefore it was at these 
places that the greatest strength was required. It had been urged 
tbat this side-stringer was necessary to support the vessel against 
the shocks received when lying in a tier, but his experience did 
not point to a siagle instance in which an internal stringer had been 
required for such purpose. In an iron ship the liability to strain 
was the principal thing to be provided for, but he could not see that 
a stringer placed where the Liverpool rules required one was of any 
value in this respect, for the part of the ship between the upper 
bilge stringer and the hold beams was neutral in point of strength. 
He had never found symptoms of weakness in this part of the 
ship, but he had often found such symptoms in the flat of the bottom 
of the bilge, and if additional stringers were necessary, it would 
surely be more judicious to place them at the place whereexperience 
had shown they would be of some value. 

Mr. Connell quite agreed with Mr. Darling as to the inefficiency 
of the stringer required by the Liverpool rules. It was «{ no use 
whatever in point of streugth, and it interfered most seriuus,y with 
the proper stowage of cargo. If the Liverpool people were deter- 
mined to have one stringer more than Lloyd’s, let them place it 
where it would be of some value, and not against the side in the 
most neutral part of the ship. 

Mr. Buolds said it was quite a mistake to suppose that dimensions 
were not recognised by Lioyd’s committee. 4 vessels of extreme 
proportions the sheer-strake, gunwale-plate, and kelsons had to be 
of increased size ; and, in the case of vessels whose length exceeded 
fourteen depths, plans had to be submitted by the builders to the 
committee for their approval. But of what value were all their 
carefully-matured plans, and skilfully-execated workmanship, if no 
attention whatever was paid to the manner in which the cargo was 
stowed, or the depth to which the vessel was loaded? He had 


listened with great pleasure to the remarks of Mr. Barber on this 
subject, and he hoped it would be taken up in earnest both by the 





amalgamated associations, and by underwriters, who were the parties 
chiefly interested. It was becoming a very serious question, and 
they could not much longer shut their eyes to the dangerous 
manner in which ships were overloaded. In his opinion the only 
way in which the evil could be met would be by the appointment of 
a public officer armed with full power to control not only the draught 
of water, but the manner in which cargo was stowed, for the proper 
distribution of the weights had a. most material effect upon the 
efficiency of the ship. 

Mr. Ferguson said their complaint was not so much against one 
set of rules, or the other set of rules, as against the annoyance 
which was caused by the existing difference between both sets, and 
all that they aimed at was to get the two assimilated as nearly as 
possible to each other. He thought og were all agreed that the 
thick skin stringer and floor-plates of Lloyd's were su r to the 
thin plates of the Liverpool book, which, however, t be strong 
enough if they were sure corrosion never 

Mr. Lawrie thought it would not be amiss to suggest to both 
committees the desirability of taking the opinion of the shipbuilders 
Sees the country upon the points of difference in the two 
rules, 

Mr. Barber remarked that the results of his examination of iron 
ships fully bore out the views of Mr. Ferguson on the relative value 
of thick and thin plates. He was fully sensible of the value of 
broad stringer and deep floor-plates; but if their thickness was 
reduced so as to retain the same sectional area, it was well known 
that they would become valueless from corrosion in a much shorter 
time than narrower of greater thickness. Believing that 
both the committee of Lloyd's Register and the Liverpool under- 
writers’ committee would listen to any suggestion or re 
from this Association, he thought it would be sufficient to draw 
their attention to the points which had been under di and 
he would, therefore, move “ that a copy of Mr. Ferguson's papers 
together with the discussion, be sent to the committee of Lioyd’s 
Register and the Liverpool Underwriters’ Asssociation for their 
favourable consideration.’ 

The resolution was carried unanimously, and a vote of thanks 
having been passed to the chairman, the business of the session 
was brought to a close. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE ATLANTIC CABLE, 

Sm,—For rather more than argument’s sake Jet us assume—and 
I consider we may do so somewhat positively—that the late failure 
to lay the ‘Atlantic cable was caused, as was that of the previous 
one, simply by the kink or twist of the coil, each coil gives one 
twist to the length of one coil; this last must have been coiled with 
the twist of the cable and thereby got wrenched asunder, The one 
previous must have been coiled against the twist of the rope and, as 
a natural consequence, stretched and ruptured the core. In either 
case from the common coil damage would be inevitable, 

It were needless to urge the feasibility of this little fact further 
than to afford a practical iilustration, namely, put a slip of paper in 
the position of a coil of rope, holding it with the fingers at each end, 
stretch it out by lifting one end straight up, and the twist is plain. 
Again, place the same slip of paper in the position of a double or 
figure eight coil holding the ends as before, stretch it out straight 
and no kink or twist is there; this latter is the system that must be 
adopted when the next attempt is made to lay the cable. 

Liverpool, August 23rd, 1865. A. C, 





SUGAR MACHINERY. 

Sm,—Presuming Mr. N. P. Burgh will have no objection toa 
few remarks on his pattern of sugar mills, as represented in your 
impression of the 18th op I venture to suggest to him to adopt 
another arrangement for his cap bolts other than that of cottering 
them through the headstocks, which plan was in constant use fifteen 
or twenty years since; but as now a greater percentage of juice is 
expected than was dreamt of then, such a fixture has been aban- 
doned as insecure. I have seen many headstocks made on that 

rinciple that have completely failed; in fact, they would not now 
tolerated in our colony or yet in Cuba. 

The angle of cane feeding board is too great, particularly where 
no cane carrier is used, and in consequence of the intermittent feed- 
ing and sudden descent of the canes the mill will be continually 
choking. Without a cane carrier the cane board should be more 
horizontal to give time to the “ feeders ” to spread the canes evenly, 
and rather to urge them forward than to allow them to fall by 
gravity alone. The mill bed, in the form shown, with its square 
corners, presents some difficulty to the proper cleaning of it, which, 
as Mr. Burgh doubtless well-knows, is a sine gud non, aud where 
“ niggers” are the operators the fewer difficulties the better. The 
perforation of the dumb returner is practically of little use, as the 
small chips of cane quickly jam and stop the holes. The adjusting 
arrangement is open to objection and would seldom be used if ever. 

I presume the drawing to be about fin. to Ift.,and that the pinions 
are as they scale, 10in. broad, if so, I fear a good many spare pinions 
will be needed if the mill is worked at all up to its apparent power. 

It would be advisable to strengthen the headstock {rom the corner 
at the bolt fixing it to bottom to the corner of the space for side 
roller, for in spite of the assistance of the stay bolt mentioned, it is 
weak there. 

I would like to have seen the coupling proposed to be used, as I 
have some doubt of the excellence of the arrangement as far as shown 
in the present sketch. 1 hope these remarks will not be the source 
of any offence. British Guiana. 





THE FRICTION BRAKE NOT A TRUE TEST OF THE POWER 
OF ENGINES, 


Sir,—I supposed that I had done troubling you on this subject, 
having written in the letters you have kindly printed all I had to 
say; but the letter of Mr. Pinchbeck in your last issue requires 
some notice. I had given, with such precision as I was able, every 
particular of my experiments, and all the data on which my conclu- 
sion was based. Mr, Pinchbeck does not point out any omission or 
error—makes, indeed, no criticism —and the conclusion is a fair one 
that he found nothing to except to; but he, nevertheless announces 
that I have made a mistake “ pure et simple.” The logic is short and 
admirable. My conclusion was different from that which he had 
himself come to from similar experiments: ergo—of course. 

Now Mr. Pinchbeck has clearly made a mistake; the genus and 
species 1 would not undertake to determine, but I think it is “et 
simple.” While sitting in judgment on me, he has brought a case 
of his own into court. Of course, then, we must take turn and turn 
about; so if he will have the goodness to descend from the judicial 
seat I will mount it, and call his case, and pronounce judgment in 
his own words:—“I do believe that Mr. (Pinchbeck) has made a 
mistake pure et sim; /:. I have made very many similar experiments, 
and in all cases 1 have found the indicated horse-power (much less 
than) ihe load on the brake. In confirmation of this statement I 
will call Mr. (Pinchbeck’s) attention to the report of an experiment 
which you were good enough to publish in your paper of the (14th 
July, 1865).” ; 

It may be great coneeit on my part, but I imagine that, before the 
particulars of either of the experiments are examined, it is no more 
ridiculous for me to assume my own to be correct and his to contain 
the blunder, than for him to assume the contrary. 

But bow is it after an investigation of the two? And, first, about 
that safety chain. If it lies on the ground it is harmless ; just in 
the degree in which it is made of any use, in that degree it adds to 
the resistance on the wheel, and it may, by the carelessness of the 
attendant or otherwise, add to this resistance in any degree. Now, 
who is to demand of me ‘0 believe that at the instant of taking a 
diagram this chain was uvt at all in tersion? I do not assert that 
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CHILDS’ MOWING MACHINES. 








it was, but I do say that to be of any value experiments must be 
of a nature to exclude all doubt. Mr. Pinchbeck says, also, that 
when the brake gave 40-horse power of useful effect, the indicator 
diagram gave 46-horse power; and adds:—“TI also took a friction 
diagram of the engine, which gave about 5}-horse power less.” I 
cannot understand this sentence. It reads clearly enough that the 
friction diagram gave about 40}-horse power; but probably the 
intention was to say that the friction diagram gave about 5}-horse 
power. If this was the case, then the discrepancy between our ex- 

riments is reconciled at once. The friction diagram must have 

n taken when all resistance had been taken off the engine; but 
when the resistance was being overcome the friction would be 
increased probably about three-fold, which would leave the useful 
pressure in the cylinder equal to about two-thirds of the weight 
sustained at the brake. My own friction diagrams showed only 
about 1 1b. pressure in the cylinder. The indicator cannot show 
the ee of the power lost in friction when work is being 
done. In my first letter I said:—“It would certainly be a step in 
the right direction if the indicator should be used on the competing 
engines, in connection with the brake wheel, at the approachin 
meeting of the Royal Agricultural Society.” This Mr. Pinchbeck 
distorts as follows:—“ He goes further, and urges the judges of the 
Royal Agricultural Society to give it (the brake) up, as useless and 
untrue.” Thus I, who have not asked any one to accept my un- 
supported conclusions, but only urged further investigation of the 
matter, am represented as having made an impudent proposal. The 
conclusion is natural, that this want of accuracy quballly pervades 
the writer’s experiments as well. 

I have no desire for a personal controversy, and shall write 
nothing more on the subject, as uo progress can be made by this 
means towards establishing the truth of the matter, but I shall be 
happy to jvia with any one in experiments which shall promise to 
6 CONC USIVE, 


St. George's Lronworks, Manchester. Cuarces T. Porter. 





CHILDS’ IMPROVEMENTS IN MOWING 


MACHINES. 


Tuis machine, patented by Mr. A. B. Childs, Oxford-street, is 
more specially adapted to mowing grass by means o/ a knife or 
blade, to which a reciprocating motion is imparted by the rotation 
of the driving wheels. It is designed to be impelled by horse- 
—— and the cutting blade can either be placed in front of the 

riving wheels, or at the back of same as may be required, This 
machine is supported on two main driving wheels, connected by an 
axle, and in the hub of each wheel is arranged a ratchet wheel and 
pawlin such a manner that when the machine is drawn forwards 
the axle is forced to rotate, whilst when it is impelled backwards, 
the pawl glides over the teeth of the ratchet, and the axle remains 
stationary; to this axle is attached all the component parts of the 
machine. For the purpose of giving motion to the cutting knife on 
the said shaft is keyed a spur, which imparts motion to a pinion 
keyed to one extremity of a small shaft carrying a large bevel gear 
which drives a smaller bevel gear attached to the extremity of a 
second shaft set at right angles witb the axle, and the outer ex- 
tremity of which carries a crank pin which transmits the requisite 
to-and-fro motion to the knife by means of a light connecting-rod, 
and for greater security the whole of the said gearing is enclosed 
in @ cast iron box. The knife and its accessory parts projecting 
from one side of the machine are united to the same by a joint, so 
that the said parts may be readily elevated perpendicularly, in which 
position they are retained by a catch. 

In order to overcome any obstacle in the field while operating 
facility is afforded to the driver, without leaving his seat, for par~ 
tially raising the said parts, this is effected by means of a lever 
placed near the driver, and acting on a chain, the extremity of which 
is attached to a small upright lever connected to said parts, 
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In order to cant or incline the knife above or below a horizontal 
line passing through its axis for more effective action, the extremity 
of said knife nearest the machine is suspended to an arched frame 
supported on two bolts passing through slot holes in such arched 
frame, and such frame is partially rotated, according to the desired 
angle, by means of an appropriate lever placed within reach of the 
driver. 

In order further to adjust the height of the knife from the ground 
use is made of movable false shoes, placed under the inner and outer 
shoes supporting the two extremities of the knife, and these movable 
shoes which glide over the ground are arranged so that they can be 
set and bolted at different distances from the main shoes. The knife 
during its motion is supported by metallic fingers, and in order that 
they may offer sufficient resistance to wear and tear, they are lined 
with a small slip of steel plate inserted in the metal of which they 
are formed. Instead of attaching the whippletrees to the pole, which is 
itself attached to the axle, and thereby forming a line of draught 
considerably above the knife, they are suspended so as merely to 
slide in a groove situated under the pole, and from thence, by means 
of a link or chain, cause the draught to be exerted on a transvease 
bar situated considerably below the level of the axle, and nearer 
that of the knife. 

In order after a first cut to leave a clear passage for the inner 
shoe at the succeeding cut, use is made of an adjustable trackboard 

laced at the outer extremity of the knife, and set at an angle 
inwards, so that the grass cut may be thrown towards the machine, 
and to such board any requisite degree of elevation may be given by 
means of notches which set into a fixed tooth. 

The accompanying engraving (Figs. 1, 2, 2, 4, and 5) show one of 
the improved mowers adapted to operate with either the knife in 
front of the driving wheel-, or with the said mechanism in the rear 
of the wheels, such alteration being effected merely by changing the 
position of the different parts. 

Fig. 1 is a plan of such machine, with the knife in the rear of the 
wheels and extended for cutting; Fig. 2. longitudinal elevation, 
ditto, ditto; Fig. 3 a similar elevation, with the knife in front of the 
wheels; Fig. 4 plan, ditto, ditto, the knife being raised vertically ; 
and Fig. 5 a detailed part. 

a, a', are the driving wheels; 5, the axle; c, the casing containing 
the gearing, and shown separately in section, Fig. 5; d, the bar 
extending from the axletree parallel with the casing, and e the 
transverse bar serving to unite solidly these two parts; / is the 
disengaging lever for stopping the motion of the knife, if requisite, 
during the advance of the machine; g, the lever for raising and 
lowering the knife; 4, the stop for maintaining such lever; i, the 





chain connecting such lever with the crank bar j, and passing over | 


the guide pulley &, and attached to the sextant pulley /, keyed on 
one extremity of the crank bar j, the other extremity of which is 
provided with a crank contected to the upright arm /, attached to 
the shoe m; n is the traction pole; o, the driver's seat; p, the 
whippletree, from which the line of draught is brought below the 
axletree by means of the chain g, passing through the slide r, fixed 
under the pole and finally attached to the bar s, the upper extremity 
of which slides in an eye situated on the cast iron sleeve surround- 
ing the axle tree immediately under the driver’s seat. In order to 
change the knife from the rear to the front, the driving wheel a is 
first removed with its corresponding pawl box, then the first half of 
casing ¢ and the large spur wheel, and lastly the second half of 
casing containing the remainder of gearing, the connecting rod ¢ and 
bar e being disconnected, the first half of casing is then passed over 
the axle in the position shown in Figs. 3 and 4, the spur gear, the 
second half of casing, the pawl box, and driving wheel are replaced 
in succession, the parts e and d, with other pieces fitted on the same 
are separated from the machine and reunited in the position shown 
in Figs. 3 and 4, the pulley & reversed from behind the axle to the 
front, and the stop 4 changed from front to rear, and chain reattached 
in the manner shown; the draught box sand driver's seat o being re- 
placed as indicated, the machine will be in condition to operate with 





the knife in front. 
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Perroteum IN Evrope.—It is stated that petroleum has been dis- 
covered in Hanover, and capital is being privately subscribed in 
England to raise the oil from the wells, which are reported to be 
numerous. The constantly increasing importance of the trade in 
mineral oils at Marseilles, too, attracts attention to the oil deposits 
of Europe. It is now considered certain that, in a period more or 
less short, the old continent will not be tributary to America for 
mineral oils for lighting. Every day new natural rvservoirs of 
petroleum are discovered; and at the same time geologists are 
beginning to understand oil-fields better, and the manner in which 
they are distributed over the globe. Among the localities which 
already export petroleum is Moldo-Wallachia. Havre is the prin- 
cipal An market for petroleum. The Marseilles Sémaphore, 
however, is of opivion that Marseilles is destined to become a large 
market when the European reservoirs shall be worked on a large 
scale, and when it can receive the mineral oils of Asia by the 
Isthmus of Suez. There is an intimate connection between the 
reservoirs of petroleum in Gallacia and in Moldo- Wallachia. These 
two oil regions, in fact, only form one, which corresponds to the 
general line of the Karpathian mountains. 

Tue Agincourt.—The passage of the armour-plated frigate 
Agincourt, last week, from Birkenhead to Plymouth, is said to be 
the first in which a ship has been navigated from her place of con- 
struction to a naval port without the aid of canvass or the escort of 
a steam tender. This immense ship, 6,621 tons, the largest in the 
British navy, was in charge of Captain James A. Paynter and Staff- 
Commander Moore, of the Donegal, at Liverpool, who had a crew 
of about 150 men, including seamen and stokers, from the steam 
reserve in Hamoaze, and riggers from Devonport dockyard, under 
the command of Mr. Sleep, master of the steam tug Scotia. Mr. 
Henry H. Laird, one of her builders, was on board. The Agincourt 
left Liverpool on the 12th inst. for Holyhead, where, in consequence 
of the weather, she continued until Friday the 18th, at noon, when 
she started, and reached the South Stack light at 12.56 p.m. ; the 
Smalls light was passed at 10.2; Longships, off the Land’s end, at 
7.28 on Saturday morning; the Lizard 9.38, and Rame Head, the 
western boundary of Plymouth Sound, at 1.34 p.m, on Saturday. 
The course, about 280 miles, was thus run in 24h. 40m., equal to 4 
speed of 11} knots, without deductions for hazy weather or when 
ships were near, on which occasions the speed never exceeded 
10 knots. This result was considered satisfactory by the officers in 
charge. When ready for sea it is estimated that the draught of the 
Agincourt will be—aft, 26ft.; forward, 25ft. On leaving Liver 1 
ber draught was 25ft. Gin. and 23ft. 6in., and on her arrival at 
Plymouth 25ft. Gin. and 22ft. 7in. The fuel, 500 tons of coal, was 
stowed chiefly forward; her five iron masts are on deck, a little 
abaft the midship section. The bulk of the weights which will yet 
have to go in her will be placed chiefly forward. The Agincourt 
ou the passage answered her helm readily, and was very easy under 
the swell of the sea, whether ahead or on her beam. ‘The 
weather, although moderate, was sufficiently heavy to cause other 
ships to roll. Her engines, by Messrs. Maudslay, Sons, and Field, 
are of 1,350-horse power nominal, beinz more powerful by 100 horses 
than those of the Achilles, and were in charge of Mr. Warrener, of 
that firm, and his engineers. They were fitted in Mr. Laird’s yard, 
but will not be accepted by the Lords of the Admiralty until certified 
after trial by the official inspectors, which cannot take place for some 
time. On the passage all her ten boilers were worked. The screw 
has a diameter of 24ft., and a pitch of 24ft.; it is of the Admiralty 
pattern—four bladed ; the revolutions averaged fifty per minute; 
vacuum 26} and 27; highest temperature in the stoke-hole 105 ne 
aud in the engine-room 82 deg. There were no hot bearings, au 
the machinery was not stopped from the time of leaving Holyhead 
to arrival in Plymouth Sound. The Agincourt will be placed in 
the new lopg dock in Devonport yard. In consequence of her 
great breadth—59ft. 3in.—it will be necessary to use deeper blocks 
than usual to receive her keel, by which her bilges will be brought 
higher up, and, consequently, further off from the receding sides 
the dock. ‘There will thus be more light below. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publicati 

Norice.—A Specia, Eprrion of Tar EnGrineer is published for 
Foreicn CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

** We cannot undertake to return drawings or manuscripts, 

ind must, therefore, request our correspondents to retain copics. 

*«* Covers for binding the Volumes can be had from the Publisher, 
rice 2s. 6d. each, 

S1Ba>}Brake.—There is nothing novel about your invention. 

T. A.—Your letter, in its present form, is not suitable for insertion. 

. M. (baryport).—A letter lies with the publisher for this correspondent. 

— anything transpires on the subject referred to, it shall be duly 





C. H. (Chihester).—The matter possesses 30 little importance that you can 
afford to muss it over in silence. 

Leza.—Yourinvention would be valuable, provided the introduction of the 
elastic mediim did not increase train resistance. 

A. B.—No elabrate description of the galvanometer to which you refer has 
been publishes We shall endeavour to procure the information you require 


Sor you. 
ConTRACTOR.— The secretary to the Great Indian Peninsula Railway Com- 
pany, 3, New Brad-street, B.C., can, doubtless, supply you with the address 


you require. 

W. H. A. (Cheltenh.m).— The machine shown in your sketch possesses many 
excellent points. Itis impossible to determine its novelty without making 
@ proper search at th Patent-ofjice. 

Hypravtic Pump.—LetP = pressure in tons per square inch, D = internal 


diameter of cylinder, 7 = proper thickness of metal. Then T = vr 


If gun metal be used intead of cast iron, 14 must be substituted in the 
above formula for 7. 

Invice.—l. If your cylinder is carefully jacketted, steam of 100 lb. on the 
square inch above the atmophere should give you an average pressure of 
30 lb. in practice, if cut off a. about one-twelfth stroke. 2. An initial pres- 
sure of about 52 lb. will give amean pressure of 15 lb. 3. An initial pres- 
sure of about 3°5 will give a mean pressure of 1 Ib. 

OcRAN STEAMER.— The pay varies on different lines. Junior engineers in the 
Cunard Company's boats get abut £6 a month; chief, £14 to £18. The 
Royal Mail Company pay rather nore. You must apply to the managers in 
Southampton or Liverpool. It is net easy to get a berth, and it might be as 
well that you should apply to some uch firm as Maudslay and Field, in the 
Jirst a stating your wishes, ard entering as a fitter until an opening 
occurred. 





INSTITUTION OF MECHANICAL ENGINEERS. 
(To the Editor of The Engineer.) 

Sir,—I respectfully to draw your attention to the description of m 
patent rock-boring machine, read before the meeting of Mechanical Engi- 
neers, which you were kind enough to insert in Tax ENGINEER of last week, 
in which my name is inadvertently spelt Law, instead of Low. 

Your kind correction of this in the next Enatnger will greatly oblige 

Kirkville, Booterstown, near Dublin, Aug. 23, 1865. Ggo. Low. 





LAING'S IMPROVEMENTS IN CUTTING OR SHEARING METAL. 
(To the Editor of The Engineer.) 

Sir,—I see in Taz Exarxeee of the 19th a drawing and description of the 
above-named, patented by Mr. Laing, of Millwall. Allow me to say, 
that I made, seven years ago, a shearing machine on ‘the same principle, 
viz., ** Rotary knives or cutters —- to effect the cutting or shearing,” 
and very much the same design and arrangement as in the drawing alluded 
to. It was le to shear circular metal plates, and to curves of various 
radiuses, and had for that purpose—what I don’t see in Mr. Laing’s—a plate 
holder, capable of adjustment up to the largest size the machine could take 

8. J. 


‘Worcester, August 23rd, 1865. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week, The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
exght words; blocks are charged the same rate for the space they fll. All 
single ~ acs from the country must be accompanied by stamps in 
payment. 

Tae Enoinerr can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
. Yearly (including two double numbers) £1 11s. 6d. 

Tf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINRER is registered for transmission abroad. 

Letters relating to the adverti ts and publishing department of this paper 
are to be addressed to the publisher, MR GORGE LROPOLD KICHE ; all other 
letters and communications to be addressed to the Bditur of TH& ENGINERK, 
163, Strand, London, W.C. 8 
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AMERICAN JOURNALISTS ON ENGLISH IRONCLADS. 

Our Transatlantic friends “ whip all creation ” in several 
things—in nothing more than the knack of boasting. 
“The whole art and misterie” of bombast is perfectly un- 
derstood and assiduously practised in the United States. 
American skill, energy, and enterprise form a subject for 
world-wide comment and admiration, and we confess to a 
feeling of regret when we find that which is regarded in the 
Old World as food for ridicule, constituting a national 
trait. The success which has attended the hastens in 
their recent strnggle is, no doubt, sufficiently great to act as 
& renewed and powerful stimulus to the development 
of an idea that in arms, as in the arts, the nation is 
Superior to any other people on the face of the whole 
earth. It has been said ere now that pride goeth before 
a fall, but Yankee pride has recently had anything 
rather than a fall; and it is, therefore, not very re- 
markable that the American press should once more 
assume a defiant tone when speaking of England, or hold 
that American ships and guns are so infinitely superior to 
anything which England can produce, that the result of a 
war could not remain for a moment in doubt. ‘The fever 
has extended even to the more respectable papers, and a 
recent number of the New York Army and Navy Journal, 
“oue of the best class periodicals published in America, con- 
tains an article worthy of a little consideration at our 

nds. Recent experiments with the Hercules target, and 
the controversy between Captain Coles and the Admiralty, 
form the groundwork for a disquisition on the relative 
merits of American and English guns and systems of 
Plating, in which of course America is first and England 
nowhere. Without for a moment wishing to disparage the 
Progress made in the art of naval warfare by the people of 
the United States, we still see no reason for resisting the 
conclusion that the Army and Navy Journal has advanced 
pening which was not already well known here, nor 

rought forward an argument that has not been well 
Weighed in this country and rejected, after a due conside- 














ration of the consequences. The article is, nevertheless, 
instructive, if for nothing else, then as an example of the 
ease with which a fool’s paradise may be constructed from 
very flimsy materials. 

e gist of the arguments advanced by our contemporary, 
is simply that the American 15in. smooth-bore gun is 
superior to any weapon we have got; because Sir William 
Armstrong has admitted that it is very unlikely that his 
600-pounder can ever pierce the Hercules target, and 
American ships mount 1din. guns, which may possibly do 
what the 600-pounder cannot; while the most powerful 
English gun afloat, the 300-pounder, cannot penetrate 
the armour clothing such monitors as the Puritan and 
Dictator, to say nothing of the Kalamazoo and the 
Quinsigamond. The writer of the article in question has 
here fallen into a grave error. He has established a com- 
parison where no true comparison exists, and as a result 
his deductions are contrary to fact, and his theory 
completely erroneous. In the first place, even if it 
be granted that the monitors in question—the best in the 
American navy—are absolutely impenetrable themselves, 
while carrying guns capable of penetrating such ships as 
the Bellerophon, Agincourt, or Warrior; the fact only 
proves that they possess one species of superiority, and it 
in no way goes to show that they are ships competent to 
preserve the national honour, or to maintain American 
prestige. In the second place, although it is true that 
these monitors are plated all over with a thickness of iron 
such as no English ship carries, it does not follow that they 

ssess an exceptional invulnerability. Let us consider in 
all good fellowship the propositions laid down by our 
contemporary. 

Two systems of naval attack are recognised by modern 
artillerists. In one, very heavy shot moving at low velo- 
cities are employed to smash off and break up the shell of an 
opposing ship ; according to the other, flat-fronted steel 
poaieuiion fired at a high velocity from rifled guns, are 
used to punch the resisting plates. These projectiles may 
either themselves carry a charge of powder, or they may 
ultimately form such a breach that the subsequent intrusion 
of shells ensues with ease. Now leaving haste out of the 
question, the former process is undoubtedly as effectual as 
the latter. It is of course a mere matter of time to smash 
up with gunshot the heaviest plates ever manufactured. 
But in this country we hold that time is of the greatest 
value in naval actions, and that instead of thus hammering 
away at a foe until great sections of his armour fall into 
the sea, it is far better to send a few heavy shells smashing 
right through his plates, and, while leaving these last com- 
paratively intact, carrying death and destruction inboard. 
If the plates cannot be punched they must of course be 
smashed ; and we have no hesitation in asserting that the 
Americans have not at present any guns afloat capable of 
bearing a comparison with the 300-pounder shunt, as far as 
regards the power of punching. The 15-in. gun is no 
doubt a powerful weapon, but its chief power lies in 
smashing plates, not in penetrating them. It is excessivel 
tedious in firing, and the chances are that in a contest wit 
an English ironclad the crew of a monitor would be driven 
from their guns by comparatively small shells, ere they 
could effect a practical breach in the side of their foe. The 
question is of course as much one of armour as of guns, 
and it will therefore be necessary to institute a species of 
comparison between the ironclads of both nations. 


“ Admitting for a moment,” says the Army and Navy | 


Journal, “that such guns (the od pee ge can be suc- 
cessfully put into English iron-clads, and handled there, 
how can they penetrate the 103-in. armour which covers 
such monitors as the Puritan and the Dictator from stern 
to stem?” Simply, we presume, by dint of burning pow- 
der enough. The best possible answer is to be found in 
the results of past experiments, The armour referred to is 


pinning their faith on heavy shot and low velocities, have 
adopted laminated armour, which is undoubtedly better 
calculated to resist racking than solid plates, because it 
sticks to the ship even when smashed to pieces. We, on 
the other hand, preferring to resort to high velocities—to 
punching rather than racking—in common with our Gallic 
neighbours, use single plates. Each system no doubt has 
its disadvantages and its advantages. We believe the 
balance of evidence to be in favour of that which we have 
adopted; and, as it is certain that the laws of nature cannot 
be altered in favour of any particular people, we cannot see 
how American heavy guns can possess any remarkable 
superiority over our own, and we do know, from the 
reports of American committees, that our friends are 
searching for a good naval gun as diligently, if not as 
ostentatiously, as we are ourselves, 

We have said that even if we admitted that the ships 
cited by the New York Army and Navy Journal were as 
invulnerable to British guns as the writer would have us 
believe, the fact does not go to show that they are even 
approximately perfect. In point of fact these monitors are 
not, in the strict sense of the word, ships of war at all—they 
are floating batteries ; for the most part about as capable of 
crossing the Atlantic as the old Trusty. We all know that 
14in. of armour cannot be carried by any sea-going ship in 
company with the coals and stores necessary for even a ten 
or twelve days’ cruise. The monitors are, no doubt, per- 
fectly competent to serve a very useful purpose as coast 
defence ships. but in neither speed nor sea-worthiness— 
qualities which we have not yet learned to despise—will 
they bear a moment’s comparison with our own ships. The 
proposition is so evident that it does not require proof. En- 
lightened Americans know that as yet they have not got 
fleets competent to keep the sea with those of the Uld 
World, and the want is being supplied as fast as possible by 
the construction of such ships as the Dunderberg, for 
example. ‘The nation has no doubt a great deal to be 
proud of, and a certain amount of boasting is not only ex- 
cusable but amusing ; it would be as well, however, to con- 
fine self-gratulation to the proper quarter. We will con- 
cede, for instance, that England does not possess such a 
fleet for coast defence as America, and that many sound 
lessons are to be learned from American practice in the 
construction of guns, but we can hardly resist a smile when 
we find the question “ Does Britannia rule the waves ?” 
first asked, and then answered in the negative on the 
strength of the possession of certain large gunboats. It is 
quite ible that Britannia does not rule the waves in the 
sense in which she once claimed to do so, or even that a 
chance exists that her present influence as a naval power 
may suffer diminution, but the New York Army and Navy 
Journal may rest assured that the efforts of such ships as 
the Kalamazoo and Quinsigamond will never contribute ~ 
materially to such a result. 


TELEGRAPHIC COMMUNICATION WITH INDIA. 


In England we are so accustomed to the efficient work- 
ing of the post-office, and other branches of the Govern- 
ment service where real work for the public must be per- 
formed at whatever expense, that the recent revelations 
about the telegraph department in India appear startling 
by contrast. Only a few weeks ago our political contem- 
poraries were delighted at receiving news in a few hours 
from India, and English merchants hailed with pleasure 
earlier intelligence regarding the price of “ grey shirtings.” 
Messages in large numbers at the rate of five pounds apiece 
were poured into the telegraph offices in London, reaching 
India in some instances in time to be delivered a week or 
two after letters by post, started from the metropolis at the 
same time. Hundreds of messages have been seriously 
| delayed, and the Zimes of India complains that it received 
| by post and published duplicates of messages, while the 





not made of solid plates; it is nearly identical with a tar- | telegrams themselves arrived afterwards, having occupied 
get tested in the spring of 1863 in the Washington navy- |thirty days in transmission by wire. Not only was the 
yard, composed of one 4}-in. plate backed up with 53in, of | delivery by post quicker, but only one out of twenty or 


1-l-in. plates and 20in. of oak. 


A 15-in. gun, with a |More messages from the same agent to the same paper came 


charge of 40 Ib. of powder, and a cast iron spherical 400 lb. | to hand at all! This, also, is not an isolated case, for all 
shot fired against this target, produced the following | the messages to India for weeks together have been greatly 
effects :—A disc was broken out of the 44-in. plate, and the | delayed, though not often to the above extent. 


thin 


pon were indented but not broken. 
a litt 


vibration. 


The wood was | 
e crushed, but the shock was so great that nearly all | by the bad working of a long system of submarine cables ; 
the bolts were jerked out or broken, and the plate was | yet, stran 
ready to be dislodged and thrown off by a slight additional | shore at 
The Kalamazoo and the Quinsigamond carry | costly missives accumulate in the office at the latter place, 


It would naturally be supposed that this delay is caused 


ge to me messages from London reach the Indian 
urrachee in from eight to forty hours. The 


armour 14in. thick, fairly represented by a target also| because of the inefficiency of the Indian system of land 


tested in 1863, composed of six 1-in. plates, one 4-in. plate, | telegraphs, and they stop at Kurrachee for 


ys, or weeke; 


and four 1-in. plates. The target was planted against a| till it is possible to transmit them further. Mr. Walton, 


heavy timber framework, supported by the cap stones of a 
sea-wall. An 11-in. cast iron spherical shot, fired with 
30 lb. of powder, at 200 yards range, produced a small 
local effect. ‘The indentation was about Sin. deep; the 
outer 1-in. plate was cracked across and the back plates 
bulged two or three inches, but the whole target and frame- 
work, and the earth and the sea-wall behind it, were driven 
bodily backwards several inches. Nearly all the through- 
bolts, some fort 
them were broken off in the thread of the screw at the 
rear. If charges of but 30 1b. and 40 1b. of powder work 
such mischief, we may safely assume that the 600-pounder, 
firing solid steel shot, with 701b. of powder, would make 
exceedingly short work of either the Puritan or the Kala- 
mazoo. No rule is better established than that the punching 
powers of guns depend mainly on the quantity of 
powder they are capable of firing, and on the qua- 
lity of the projectile. The 300-pounder can burn charges 
of 45 lb. of powder, or a trifle over at a pinch, and we are 
strongly of opinion that its steel projectiles would find their 
way through the sides of a monitor, long before the 15in. 
gun could seriously injure such a vessel as the Belle- 
rophon, carrying armour consisting of Gin. of solid iron, 
backed up by a heavy teak backing, a ljin. skin, and 
horizontal stringers. Experiments have proved, indeed, 
that this target remained practically intact after being 
struck by a 300 lb. cast iron rifled shot, fired with a 35 lb. 
charge, the plate being "7 indented to a depth of 
2‘8in., and slightly cracked locally. It is not necessary 


in number, were loosened, and some of | 


| 


| 





| the director of the submarine portion of the telegraph, re- 


ports that he called personally at the Kurrachee office, and 


| ascertained that, “ac the Kurrachee and Hyderabad statious 


only, there were nearly two hundred European messages 
awaiting onward transmission, and it appeared to be per- 
fectly uncertain when these heavy arrears would be cleared 
off.” An attempt was made, in investigating the matter, 
to ascertain the average delay on each mes between 
Bombay and Kurrachee ; but this was impossible, because 
the time of actual transmission over the wires only was 
recorded, and not the hours or days the telegram had been 
previously delayed in the office. ‘The average delay to 
Kurrachee on actual transmission during a period of three 
weeks was—from Bombay 19h, 16m., distance 800 miles ; 
from Calcutta 336. 25m., distance 1,400 miles; from 
Madras 89h. 3m., distance 1,560 miles; and from Ceylon 
114h, 16m., distance 2,000 miles. ‘There is only one wire 
over the 800-mile length from Kurrachee to Bombay, and 
this wire is, of course, quite blockaded by press of work 
from Europe. The English telegraph companies find it 
necessary to maintain a total of nine or ten land wires tu 
carry off the business between England and Ireland alone ; 
yet Colonel Douglas, director of the Indian telegraphs, has 
but one wire for the whole of the traffic between Europe 
and Central India. Want of practical telegraphic know- 
ledge may be one cause vf no preparation being made for 
the European traffic; still, warning of the future break- 
down was actually given a year ago. According to the 
Sindian, Mr. Commissioner Mansfield, as far as the 
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notice had been taken of a letter he had written on the 
subject the October before, he would not trouble “ his 
Excellency with any further observations on the disgrace- 
ful state of the telegraph department.” 

The loss of time in the transmission of messages not only 
entails heavy losses on English firms and their agents, but 
local business suffers more still. When it was found that 
the line was hopelessly blocked by European work, orders 
were issued to the officials at Kurrachee and Bombay to 
refuse all local messages brought to the offices by the 
public. In consequence of this order the telegraph office at 
Kurrachee was open for only one day, between the 21st 
and the 3lst of May. European messages to bankers for 
re-transmission to branch offices were refused, as well as all 
other private messages, and Keuter’s despatches to the 
principal newspapers in India. In fact Keuter’s agents at 
Kurrachee, Messrs. Mansfield and Co., state that they have 
had their letters to Bombay delivered on some occasions 
forty-eight hours before telegrams to the same place. This 
unfortunate single wire from Kurrachee to Bombay is not 
only regularly overloaded with the work of six, but is 
liable to be flooded with occasional work from another 
source, When the telegraph line from Agra to Lahore is 
temporarily disabled all the telegrams from the Governor- 
General and other persons at Simla, as well as all other 
government messages from the Punjaub, have to be sent 
through the Kurrachee wire. 

A ray of hope may here cross the mind of the reader, 
that although the wires are choked with work, a well paid 
staff of Government officials make the most of the poor 
apparatus in their hands. Such is not the case, for the 
staff is so inefficient as to add to the deiay. ‘Ten out of the 
forty hands employed in this district in signalling resigned 
before the line te Europe was finished, as even then they 
were underpaid and overworked, so much so that it has 
been found impossible to fill up the vacancies. The 
electrical arrangements of the line are such that the 
operators cannot signal through the whole length of it 
from Kurrachee to Bombuy, but the messages have to be 
transmitted at different stations en route by solitary over- 
worked officials, who can only attend to one instrument at 
atime. ‘They have to leave one instrument, where a mass 
of work requires attention, to see to another overburdened 
with more messages still, thereby causing hours of delay. 
Mr. Mansfield states officially, “ The signallers are weak in 
numbers and miserably underpaid, considering the great 
privations they are exposed to, and the very heavy work 
they have to perform. At present every signaller has to 
work day and night, being relieved every two hours. No 
one will, therefore, remain in the department who can earn 
his livelihood elsewhere. The signallers are constantly 
resigning, and great difficulty is experienced in filling up 
their place.” One Indian newspaper publishes its belief 
that some of the signallers are not acquainted with the 
English language. 

Such was the outery at Kurrachee among commercial 
circles that the Sind Railway Company, who have wires 
over a portion of the route to Bombay, came forward and 
offered to rent the Government one of their wires to Kotree 
for fifteen rupees per diem. Messages for the Punjaub and 
Bengal could have all gone by this line, and thus relieved 
the Bombay wire of that amount of pressure. This pro- 
posal was telegraphed to Colonel Douglas, the Director 
General of Telegraphs in India. Here, then, was an op- 
portunity to do something to retrieve past mismanage- 
ment, and to begin to stop the money losses of merchants 
paying for messages to India. But will it be believed that, 
in the face of aJl the facts here recorded, Colonel Douglas 
replied that he had “ no power to sanction renting railway 
lines,” nor did he think it necessary, although his own 
officer, Mr. Gordon, Superintendent of the Sind district, 
had written to him that it was necessary. Moreover, as 
the line costing fifteen rupees a day would have earned 
about a hundred and fifty in the same time, there is no 
escaping from the mildest conclusion of the Indian press, 
that Colonel Douglas is a remarkably impracticable gen- 
tleman. 

In Mr. Walton's official report he states that the wire 
from Kurrachee to Bombay is daily reported as “ in perfect 
working order,” but that he expected the usual total failure 
of the telegraph during the approaching monsoon, as he 
had been informed that no effective measures had been 
taken to prevent such an occurrence. He adas, “1 am the 
more anxious that Government should be correctly informed 
as to the real state of things in this respect, as the accumu- 
Jation at Kurrachee for days of messages that have only 
occupied from forty to fifty hours between London and 
this place must cause intense dissatisfaction both in India 
and in England. Many of the telegrams now lying at 
Kurrachee arrived here, and should have been delivered in 
Bombay, in ample time to be replied to by the steamer to 
Suez of the 24th instant, and as the credit of this depart- 
ment may possible be impugned, I very respectfully suggest 
that the appointment of a commission to investigate generally 
the subject of telegraphic communication would throw muc 
additional light on the subject, and facilitate the introduc- 
tion of many important reforms.” 

There is another evil feature in this unhappy record, and 
that is the high price paid for the telegrams. Mr. Gordon, 
the telegraph superintendent of the Kurrachee district, 
writes that, “the opening of the Indo-European line has 
caused a flow to India of most important and highly paid 
messages, each averaging in price upwards of thirty times 
more than our ordinary ones.” Five thousand rupees a 
month was the fair average value of messages on the Sind 
line before the communication with England was complete, 
but when the cables were all laid, in one month 2,104 mes- 
sages were transmitted to and from India, the aggregate 
value of which was 157,800 rupees. ‘The cables from Kur- 
rachee to Fao are worked all right, with an efficient and 
well-paid staff, and messages pass through the whole length 
in the average time of one hour and fifteen minutes, the 
distance being 1,189 miles. The number of messages re- 
ceived during the month of April last was 2,268 ; the gross 
receipts 102,014 rupees; the net receipts for Mekran coast 
and submarine section 68,407 rupees ; approximate total 
expenditure 25,351 rupees; and profit to Government on 





account of telegraph between Kurrachee and Fao 43,056 
rupees. In the month of March the total number of 
messages was 1,480, and the profit 17,004 rupees, but the 
telegraph was only opened to the public on the Ist of 
March. The income the telegraph is yielding proves that 
there is no necessity for the appointment of underpaid 
officials, or the erection of a limited number of land 
wires. 

Mr. Commissioner Mansfield, after ascertaining all the 
above facts, took a very vigorousstep. He had no authority 
whatever to issue orders to any of the telegraph depart- 
ments, yet he at once assumed that authority, to prevent 
the total breakdown of communication between England 
and India. He, for the time being, usurped the power of 
Colonel Douglas, and instructed the Sind Telegraph super- 
intendent to hire the Sind Railway telegraph, and at once 
send all messages to the Punjaub and Calcutta through it, 
to relieve the overburthened wire. As ten per cent. of the 
signallers had recently resigned, he authorised the super- 
intendent to increase the pay of all his subordinates twenty- 
five per cent., and to engage eight additional signallers, at 
whatever salaries they could be obtained. Having thus 
broken through all official routine in taking a common sense 
step, he reported his proceedings to the Hon. H. B. E. Frere, 
KCB. and now awaits his approval or disapproval, as 
well as that of the public. Those in England who have 
paid for messages to India will not be long in passing the 
verdict. 

The figures already published show that the average 
time occupied in the actual transmission of messages over 
the wires alone, without including the previous delay in 
the telegraph office, is sixty-four hours. An average delay 
of two hours for traversing similar distances would be 
thought an execrable rate of speed by any well-managed 
English telegraph company ; but some allowances must be 
made for extra difficulties in India. Again, instead of 
working direct through the eight hundred miles of wire 
from Kurrachee to Bombay, a feat which English com- 
panies perform daily over similar distances, Colonel 
Douglas is obliged to introduce several transmitting 
stations at short distances, where the messages have to be 
written down by the clerks, and then telegraphed over 
the next length of wire. These facts show the almost 
useless state into which the Indian telegraphs have fallen, 
and how much the intervention of somebody with practical 
experience in telegraphy is required. In England there is 
a tendency to telegraphically reduce the distance between 
large towns, by increasing the diameter of the wires, 
thereby decreasing their electrical resistance ; and to sub- 
stitute the certainty of the printing telegraph for those 
depending more upon the eyesight and skill of the clerk, 
After all the discussions in the House of Commons and the 
lavish expenditure of the Government to establish the line 
of telegraph to India, it will be seen that the pubiic boon 
is rendered next to worthless by the breakdown of the 
Indian land telegraphs, and that some time must elapse 
before the evil can possibly be abated. 


THE IRON TRADE OF FRANCE, 


RECENT events in the iron trade of Great Britain drew 
an unusual amount of attention to the statistics of the iron 
trade of the Continent. The assumed development of 





every ton of iron made in France or Belgium, a ton less 
may be bought of our own masters, but it is very unlikely 
that such a result should come about, and it is more than 
probable that had no rivalry existed, England would 
alone have been unable to supply the demands of the world, 
or that the demand would have been so far short of its 
present proportions that we should have been sufferers. 
Rails have been imported into England from the Continent, 
and the fact has served as a pin on which to hang weighty 
dissertations. Such importations have, however, been in 
reality very circumscribed, and the fact that a few thousand 
tons of iron should be brought from abroad is under nor- 
mal conditions of the trade in this country, a matter of 
infinitesimal importance ; it serves to show how the wim 

blows, and helps to prove that we shall act foolishly if ve 

suffer intestine squabbles to interfere with our interets, 

and that is all. It forms a lesson for the political ecmo- 

mist, rather than a reason for apprehension on the pet of 
the ironmaster. So long as we pursue a definite, stright- 

forward, energetic policy in the conduct of our msnufac- 

turing enterprise, there is little to dread from foreign 

competition. At the worst our exportations may.all off— 

and this, Heaven knows, would be bad enough—Jut it is to 

the last degree unlikely that French producer will ever 

beat us out of our home markets. 

Much of the alarm felt at the rapid develorment of 'the 
iron trade of France is due to ignorance, Jadefinite dan- 
gers always assume fearful proportions; and we feel 
disposed to think that an accurate knowbdge of the real 
progress made by France would do muh to dispel mis- 
chievous illusions. Beyond a certain -ircle this precise 
information is not to be found. Many of our ironmasters 
can tell almost to the ton what is tke production of the 
Continent; but as a rule this knoyledge is confined to a 
few who do not feel very strongly disposed to make the 
facts public. It is true that the requisite statistics may be 
obtained almost for the asking by those who choose to ask, 
but statistics are not attractive, and the majority of busi- 
ness men have neither the time xor the inclination to wade 
through the necessary official documents. Certain facts 
are assumed which may or may not approach the truth, 
and so the matter is suffered to rest. It is urged with 
some trath that the statistics published in France are 
seldom strictly reliable. A moderate allowance, however, 
being made for unavoidable errors, it is easy to arrive at 
results of very great accuracy. More than one Continental 
publication ostensibly sets forth all that is necessary on the 
subject. ‘The reports of the Cumité des Forges (French Iron- 
masters’ Association) are, we have every reason to believe, 
thoroughly trustworthy, and although many of the figures 
contained in their pages are drawn from sources not strictly 
official, such pains are apparently taken to verify them that 
it is not easy to find a ground for exception. ‘Then we 
have the Zravauxr Statistiques del’ Administration des Mines, 
Documents Statistiques de Administration des Douanes, 
and other papers, all bearing on the points at issue. It 
thus becomes easy to learn the exact dimensions of the iron 
trade of France, and to determine whether its progress and 
position are or are not calculated to inspire a feeling other 
than one of perfect contentment in English breasts, 

In the year 1855 France produced 850,000 tonnes of pig 
iron—the French tonne approximates so closely to the 


production in France formed a groundwork on which ; English ton that we may forthe present regard them asbeing 


alarmists founded many speculations. It was feared that 
the rivalry which was known to exist, might gather pro- 
portions great enough to interfere with the prosperity of 
our own iron-producing districts ; and it is not improbable 
that English ironmasters adhered to their original deter- 
mination to resist the terms laid down by the men on strike, 
with the less energy, that they saw an advantage placed at 
the disposal of Continental producers which they could 
ill afford to spare. The jealous feeling no doubt still exists, 
and so long as it acts the part of a stimulant urging us 
as a nation to renewed exertion, its presence is not to be 
deprecated. It is not difficult to see, however, that France 
must make gigantic strides ere the development of her 
mineral resources can very seriously affect us. ‘There is 
danger, no doubt, but it is of just that amount which 
proves useful, serving to prevent us from lying on our 
oars and drifting down stream instead of pulling a lusty 
stroke against the current. A few years back it would not 
have proved a difficult task to find many individuals well 
versed in the subject, who would have held that from the 
Continent we had nothing to fear; it is well that such 
ideas should be abandoned. To fancy that France, pos- 
sessor as she is of coal and iron mines of immense value, 
will quietly submit to draw from another people the greater 
proportion of the supplies required within her shores is 
simply utopian. Free trade and commercial treaties have 
served to place manufacturing nations on an approximate 
equality—competition has become national instead of local. 
Iron is now used in quantities which would be unheard of, 
did the price remain as high as it was in the comparative 
infancy of the trade. It is possible that single tirms no 
longer make enormous profits, but it is also certain that the 
aggregate sum expended on iron is greater—that a larger 
number of individuals are employed in its production, and 
that the national wealth is so far increased. France wanted 
iron, and if she did not take energetic measures to supply 
the demand in past years, the apparent indolence must be 
attributed to the circumstance that she also wanted peace. 
Neither arts nor manufactures flourish among nations 
steeped to the lips in warfare. Notwithstanding that the 
Emperor still maintains a vast army and a great fleet, 
he has pursued a wise policy in seizing on every avail- 
able opportunity for strengthening the hands of the 
inanufacturing community over which he rules. The con- 
sumption of iron all over the world, too, is on the increase. 
The demand fluctuates from year to year, but on the whole 
there is a considerable advance; and nothing more has 
been wanted on the Continent than liberal legislation to 
stimulate this branch of trade. If France produces more 
iron now than she did ten years ago, it is simply because 
she enjoys facilities for doing so which did not exist pre- 
viously. In this there is after all nothing very alarming, as it 
is more than probable that the Continental demand will for 
years fall short of the average supply. It is true that, for 





identical — but the consumption in the same year reached 
970,000 tons, the difference, 120,000 tons, being made up 
by importation. In 1856 the production amounted to 
920,000 tons, the consumption to about 1,055,000 tons, 
135,000 tons being imported. The following year the 
production, 1,000,000 tons, fell short of the demand by 
nearly 95,000 tons. In 1858 there was a considerable falling 
off both in supply and demand, the entire production of 
pig iron being only 875,000 tons, the consumption about 
942,000 tons. In the succeeding year matters were still 
worse, the iron trade being reduced within the narrowest 
limits met with in the decennial period between 1855 and 
the present year—the production barely reached 858,000 
tons, the consumption, still in excess, being just 920,000 
tons. In 1860 the trade began to revive ; the production 
exceeded that of 1858 by about 2,500 tons, the consumption 
also rising to 934,000 tons. In 1861 the demand for iron 
increased enormously, the consumption amounting to 
1,040,000, and the production to 890,000 tons. The 
demand for iron still increasing, manufacturers bestirred 
themselves, and produced, in 1862, 1,052,000 tons, a quantity, 
nevertheless, 220,000 tons short of the consumption. This 
quantity represents the maximum importation of iron into 
France during the last ten years, and year by year since, we 
find that the supply tends to approximate more closely to the 
consumption. ‘Chas in 1863 the production amounted to 
1,137,000 tons, the consumption to 1,328,000 tons. Statistics 
for the present year are, of course still incomplete, but 
during 1864 France made about 1,217,000 tons, and used 
up 1,340,000 tons, thus, notwithstanding the enormous 
comparative development of her iron manufactures, im- 
porting 122,000 tons. It is well to bear in mind that 
these figures represent the total production and consump- 
tion of the country, and that large quantities of iron were 
re-exported, much of that imported being merely bonded 
in seaports. What the present year may bring forth it is 
of course impossible to say, but it is evident that we have 
not much to fear as yet from a country importing 120,000 
tons of iron in a year. 

The wrought iron trade of France underwent more re- 
markable fluctuations during the same periods. During 
1855 about 557,000 tons of wrought iron, in the form of 
bars and plates, were produced ; the consumption amount 
ing to a little over 600,000 tons. In 1856 the production 
was 569,000 tons, the consumption 627,000 tons. In the fol- 
lowing year the production was om identical with that 
of 1855, but the consumption was less by about 20,000 tons. 
In 1858 the production had fallen to but 530,000 torts 
this quantity, small as it was, being nevertheless in ems 
of the demand by about 9,000 tons. In 1859 the trades - 
reached its lowest point, the production, only 522,000 toa’, 
being actually in excess of the demand by about 25,000 tons. 
In the following year matters began to improve, 560,000 
tons of iron being manufactured, a quantity still in excess 
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of the demand by nearly 40,000 tons. In 1861 France | 
made over 570,000, and consumed but 550,000 tonsof wrought 
iron, Then the trade took a vast leap, and in 1862 the 
demand, nearly 770,000 tons, exceeded the supply by nearly 
100,000 tons. In 1863, the supply, 791,000, tons, nearly 
touched the demand, and last year it exceeded it, the pro- | 
duction being over 821,000, the demand less than 760,000 
tons. 

France consumes nearly all the cast iron produced or im- 
ported within her shores. The maximum exportation was 
reached last year, amounting to about 28,000 tons only. 
In 1855 it was barely 5,000 tons, from which time to 1861 it 
manifested a steady increase, amounting in the latter year to 
25,000 tons. In 1862 and 1863 the exportation was almost 
identical, amounting to about 16,000 tons. The exporta- 
tion of wrought iron is, of course, much more considerable, 
amounting last year to 120,000 tons, in 1863 to 70,000 | 
tons, in 1862 to 60,000 tons, in 1861 to 78,000 tons, which | 
point it had reached by a remarkably steady rise from | 
1856, when it amounted to barely 13,000 tons. 

Many deductions may be drawn from the foregoing facts, | 
the most prominent being that the iron trade of France has 
made considerable progress during the last few years. Not- 
withstanding many fluctuations and disheartening epochs, 
the Continental ironmaster has turned his opportunities to 
good account, and the manufacture of iron forms a very 
important branch of the national industry of France. Our 
own progress has, however, been hardly less rapid ; in 1857 
the total production of iron in Great Britain and Ireland 
amounted to 3,659,447 tons, three times that of France, 
while last year, according to statistics recently published 
by Mr. Hunt, the total reached 4,767,951 tons, of which 
England produced 2,620,472 tons, Wales, 988,729 tons, and 
Scotland, 1,158,750 tons; the latter country alone thus 
producing nearly as much iron as France, 


THE CORROSION OF IRON BY SEA WATER. 


Nor only is it found difficult to protect iron ships and 
iron marine engineering works from the corrosive action of 
sea water, but the outer sheathing of submarine cables is 
soon dissolved by the chlorine contained in the same liquid, 
thereby subjecting the shareholders in the different tele- 
graph companies to a loss estimated at many thousands of 
pounds ina year. When the iron protecting wires of a 
cable are dissolved, the soft gutta-percha core is of course 
more liable to mechanical injuries from without, whether 
from the sharp edges of rock or the claws of lobsters. On 
raising such a line for repairs, the cable usually breaks with 
the strain, at the point where the iron protection is weakest, 
thus adding seriously to the difficulties and expenses of the 
owners. Many attempts have been made to overcome this 
solvent action of sea water upon most of the common metals. 
It will be remembered that, years ago, an alloy of zinc and 
copper was found by Sir Humphry Davy to resist the 
chemical action of the sea to a considerable extent, but the 
expense of this alloy forbids its use for the protection of 
telegraphic cables. It was found equally useless for the 
sheathing of ships, because its insolubility veiled the 
poisonous qualities of the copper, so that the ships pro- 
tected by the alloy rapidly received such a coating of weeds 
and barnacles as to impede their speed. An attempt has 
been made to render cables more durable, by coating the 
iron sheathing wires with zinc—galvanising them, as it is 
called—but chlorine attacks zinc more rapidly than the 
cheaper metal, iron. It is said that galvanised wires last 
longer iu the sea than those of uncoated iron; this state- 
ment is not well authenticated, and is not easily supported 
by theory. 

Other attempts of more recent date have been made to 
remedy the evil by twisting the finished cable with hemp 
saturated with tarry compositions. In other cases each iron 
sheathing wire has been individually surrounded by tarred 
hemp, and afterwards spun over the core of the cable. 
With all these precautions, however, cables are often 
raised from their ocean couch denuded of all vestiges of 
their hempen dress, the gutta-percha, as before, being left 
bare, or coated with a crumbling mass of oxide of iron, 
among which may be detected some red stringy filaments, 
the » Mears tendons of the original wire. In the 
half-laid Atlantic cable, india-rubber, which is known 
powerfully to resist the action of sea water, has been added 
to the tarry substances with which the hemp is saturated. 
Should this not be more effectual than previous specifics, 
the chemical action of the sea upon iron is a fact of serious 
moment should it be the intention of the Atlantic Telegraph 
Company to attempt to raise the cable again next year. 
Till May next the merciless chlorine will be eating, eating, 
eating away the strength of the wire. 

But if it were possible to protect cables by the clumsy 
mechanical contrivance of covering them w.th a mass of 
prepared hemp, the same remedy would be worthless for 
iron ships. In cables, also, the increase in bulk would still 
entail additional expenditure, for the extra space necessary 
on board ship. A cheap metallic coating, insensible to the 
action of sea water, is evidently required, and the chemist 
in search of such a metal would at once, from theoretical 
reasons, choose lead. In arecent number of [HE ENGINEER 
we recorded the experiments of Professor Crace Calvert and 
Mr. Johnson, who found that a plate of lead, exposed for 
a month to the action of the sea off Fleetwood, lost nothing 
in weight, except from accidental abrasion. A similar 
plate was placed for a month in a glass vessel containing 
sea water, and at the end of the time the quantity dissolved 
was scarcely atrace. ‘These gentlemen conclude from their 
experiments that “ the extraordinary resistance which lead 
offers to the action of sea water naturally suggests its use 
asa preservative to iron vessels against the destructive 
action of that element; and although they are aware that 
pure lead is too soft to stand the wear and tear which 
ships’ bottoms are subjected to, still they think that an 
‘doy of lead could be produced which would meet the re- 
, ements of shipbuilders.” In this conclusion the expe- 

‘a, ntalists discovered a fact which had been known for 
¢ »«.8 previously. Lead is insoluble in any liquid contain- 
ing sulphates, and sulphate of magnesia exists in consider- 
able quantity in sea water. Some of the alloys of lead are 


| power of an alloy of lead and tin to resist the action of 


| certain limits the proportion of lead in the alloy. 





more insoluble than lead itself, and the one best suited for 


the purpose now under consideration is type metal, which 
principally owes its hardness to an admixtare of antimony. 

Twelve years ago all these facts were investigated by 
Professor Callan, of Maynooth College, who patented the 
results of his labours. He first coated the iron or iron 
wire with tin in the usual manner, and afterwards with an 
alloy in which lead was the principal ingredient, but which 
might contain also either tin, zinc, or antimony, or different 
proportions of all three. He then stated that “when the 
iron is coated with an alloy of lead and tin, in which alloy 
the quantity of lead is five or six times as great as that of 
tin, it will resist the action of concentrated nitric, sulpha- 
ric, or muriatic acid, at least as well, if not much better 
than lead, and infinitely better than galvanised iron, the 
zine coating of which is rapidly dissolved by any of these 
acids, even when they are diluted with a considerable 
quantity of water. The addition of a little antimony tothe 
alloy of lead and tin increases the hardness of the coating, 
and improves its power to resist corrosive action. The 


corroding substances is increased by increasing within 
Iron 
coated with an alloy of lead and tin, in which alloy the 
quantity of lead is equal to that of tin, or five or 
six times as great as that of tin, will probably answer 
for vitriol chambers better than lead.” Five years 
ago, also another inventor, in ignorance of Professor 
Callan’s researches, discovered all the above facts by ex- 
periment at Haverfordwest, and, in a series of compara- 
tive trials, found that iron thinly coated with a good 
alloy of lead, tin, and antimony, would withstand 
the action of strong hydrochloric acid like a piece of glass, 
while unprotected or zinc-coated iron immersed in the same 
liquid was rapidly dissolved, with the evolution of torrents 
of hydrogen gas. He found, however, that the great 
objection to the process was the liability of the metallic 
coating to strip off the iron, although the alloy would 
adhere tenaciously and effectually to wires of small dia- 
meter. His invention also included better mechanical 
methods of coating iron, to secure the firmer adhesion of 





‘ the protecting alloy. No plan, however, has yet proved 


thoroughly efficacious, and at this point these attempts to | 
preserve iron ships end cables from the action of the sea 
rest for the present. 

Although these facts set aside the originality of the 
conclusions of Professor Crace Calvert and Mr. Johnson as 
recorded in the Mining Journal, those gentlemen have done | 
some service by exposing a plate to the actual action of the | 
sea, so as to verify the deductions given in the laboratory. | 
They have, however, omitted to mention one point of 
special interest—whether lead favours the growth of sea- | 
weed and the adhesion of barnacles, like the alloy of copper 
and zinc. They should now continue their researches at 
the point where other inventors have failed, and discover a 
method of making the alloys of lead adhere tenaciously to | 
a clean iron surface. Iron wires of very nearly the diameter 
of those in the sheathing of the Atlantic cable, can, how- 
ever, be effectually coated with an insoluble alloy of lead. 
Had such been in reality the case with the cable, and had 
the wires been further protected by the present coating of 
prepared hemp, or one of the compounds of paraffin already 
recommend: d in this journal, the shareholders might regard 
with contented apathy its exposure for the next six months 
to the solvent action of the Atlantic Ocean. 











South Kenstneton Museum.—During the week ending August 
19th, 1865, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 11,680. 
On Wednesday, Thursday, and Friday, students’ days (tdmiasion to 
the public 6d.), open from 10 a.m, till 6 p.m., 1,722. Total, 18,402. 
From the opening of the museum, 5,481,175. 

Nava anp Orpnance.—Orders have been received at Woolwich 
Arseval that all carriages and slides for ship guns of six tons weight 
and upwards are to be of wrought iron. Unfortunately, before the 
unfitness of wood was found out,a large number of wooden gun 
carriages and slides were made; and now a considerable time must | 
elapse before the requisite machinery can be got ready, and the 
men accustomed to making iron gun carriages. 

Cuicaco TunneL.—The great enterprise undertaken by the people 
of Chicago to supply themselves with pure water, by constructing a 
tunnel two miles into the lake, is progressing satisfactorily. From 
the shore the tunnel now extends some 3,000ft., and the work is 
progressing at the rate of 17ft. per day. When operations are com- 
menced at the other end this rate will be doubled. In order to 
commence work on the lake end of the tunnel a monster crib has 
been constructed, and ey launched and towed to a point 
where it is to be sunk, and safely moored. This crib has over 
750,000ft. of lumber in it, and is 40it. high, pentagonal in shape, and 
90it. in diameter. Immense beams of hard wood are laid up, tier 
upon tier, supported and braced by thwarts and huge iron bolts, 
cased with heavy 3in. oak plank. It is divided into five water- 
tight compartments. Each is provided with valves for letting in 
water and sinking it. These compartments will be filled with stone, 
and when filled and anchored the crib will extend but 5ft. above 
water. It will require but 650 tons of stone to sink it to the 
bottom, and 4 000 tons of stone will be placed in it to keep it in posi- 
tion, giving 3,900 tons resistance. In the centre of the crib is a 
large hollow space, into which huge cast iron cylinders will be 
lowered and forced down into the bed of the lake. The water will 
be pumped out of these cylinders, and workmen will then commence 
excavating the lake, striking out to meet those engaged at the other 
end of the tunnel. 

PararrFin O11, In New Sovurn Watrs.—Much attention has been 
directed to the discovery of the mineral from which paraffin oil can 
be obtained. Extensive seams of this mineral are said to have been 
found in different parts of the colony—near Hartley, near Wollon- 
gong, and near Maitland. The samples obtained from these seams 
differ considerably from each other in appearance, in fracture, and in 
yield, but they have been proved to be available. The seam dis- 
covered in the Hartley district is situated in the Vale of Clwyd, 
about four miles {rom Little Hartley. ‘The seam was discovered in 
consequence of some pieces of the mineral out-cropping in the 
alluvium; itis 5}ft. in thickness, aud is worked through a tunnel. | 
Experiments have been made which show, it is alleged, that this 
mineral resembles that worked in Scotland, and known as bog-head 





coal. It was also stated that the Hartley mineral was superior to 
that of bog-head, in consequence of its yielding a larger quantity of 
oil, and also of its freeness from sulphur. 2{t. of the gas made | 
from this mineral gave, it was said, a greater illuminating power | 
than 5ft. of gas obtained from ordinary coal. It was estimated that 
a ton of the mineral would yield about 140 gallons of crude oil. The | 
annual import of kerosene oil into this colony is set down at 
200,000 gallons, and that into the whole of the Australian colonies 
at about 1,000,000 gallons; and it was confidently believed that the 
oil could be produced there at a lower price than it could be im- 
ported from America, and that, therefore, an extensive and valuable 
source of productive wealth would be opened up. 
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Grants of Provisional Protection for Six Months. 

1002, Witu1amM Evwarp Genes, Wellington-street, Strand, London, “ An 
improved application of steam power to locomotion on ordinary roads.”— 
A communication from Alfred Taillendeau, Nantes, France.—Petition 
recorded Sth April, 1865. 

1746, Louis Faure, Passage des Petites Ecuries, Paris, “ Improvements in 
railway carriages, which impr are ded to tralise the 
destructive effects arising from the collision of trains.”—Petition recorded 
30th June, 1865. 

- ALYRED SMitu, Hackney, Middlesex, “ Improvements in sewing ma- 
chines. 

1905. Jean Henri Cuavpet, Rue des Emmurées, Rouen, “ An improved 
system of manufacturing salts, sulphates, and acetates of chrome, and of 
applying them as mordants in dyeing and printing textile substances, 
both anima! and vegetable.”—Petition recorded 21st July, 1865. 

1918, Witu1aM Epwarp Genes, Weilington-street, Strand, Loudon, “ Im- 
provements in the means of, and apparatus for, raising water for agricul- 
tural and other useful and ornamental pu "—A communication 
from Jean Louis Celestin Achardt, Passage des Petites Ecuries, Paris.— 
Petition recorded 22nd July, 1865. 

1984. MicnakL Kennuy, Herbert-place, Irishtown, Dublin, “ Improvements 
° the construction of sliding or rolling bridges.”"— Petition recorded 26th 

uly, 1865. 

1978. Aveustus APpPLKGaTa, Dartford, Kent, “ Improvements in ma- 
chinery for printing in colours.”— Petition recorded Slat July, 1865. 

2000. Josepu Pickin and RicuarD Baiwey, Congleton, Cheshire, “ An im- 
a ten method of, and apparatus for, signalling and giving alarm on 
railways.” 

2001. Heiman Frankensore, Snow-hill, London, ‘‘ Improvements in the 
construction of travelling and other bags.” — Petitions recorded @nd 
August, 1365. 

2009. EDWARD SamugL Horringr, Cheltenham, Gloucestershire, ‘‘ Improve- 
ments in signals for railways.” 

2011, WitttaM Henry Brookes, Rock Ferry, Cheshire, * Improvements in 
the means of fastening or securing the tongues or reeds of fog horns.” 
2018. WitttaM More@ans, Brendon Hills, Somersetshire, * Improvements 

in coke ovens, and in the manufacture of coke.” 

2015. Exnest Lesiiz Ransome, Ipswich, Suffulk, ‘‘ Improvements in paints 
or preparations for coating surfaces.” 

2017, LuK® ANvERSON, Newtown, Worcestershire, “ Improvements in ma- 
chinery to be used in the manufacture of horse shoes, shoe heel and toe 
tips, and other similar articles,”—Petitions recorded 3rd August, 1865, 

2019. Patrick Ropsrtson, Jeffrey-square, St. Mary-axe, London, * Im- 
provements in vrewing and distilling, also in drying yeast, and in the 
apparatus employed.” 

2021, WinL1AM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus applicable as a motive power engine, a pump, or fluid meter.” 
communication from Francis Bern: de Keravenan, Boulevart St. 








Martin, Paris. 

2023. Jzan ApoLrpue Leon, Groner Tessimonp, and Joun Krssack, 
Liverpool, “ Improvements in apparatus for filtering sugar and other 
liquid solutions.” 

2025. Freprrick GEORGE MULHOLLAND, Swan-street, Dover-road, Surrey, 
**Improvements iu the mode or method of preparing materials for, and 
in the manufacture of, submarine telegraphic cables, the same being 
generally applicable for other purposes.” 

2027. Henrt ApkiEN BonneviLLk, Porchester-terrace, Bayswater, Middle- 
sex, ** Improvements in revolver pistols."—A communication from Pierre 
Drivon and Claude Joseph Biron, Belleville, France, 

2031. ALFRED VinceNT Newron, Chancery-lane, London, “ An improve- 
ment in gun wipers."—A communication from Hiram Berdan, Charles 
Lawrence Perkius, and Walier Hayes Burns, New York, U.S. 

2033. Grores BaLvwixn Woopxurr, Cheapside, London, ** lmprovements 
in the construction of binders for sewing machines.”— Petitions recorded 
4th August, 1865. 

om. Samus. Buxton, Leeds, “An improved numerical registering ma- 
chine.” 

2037. Tuomas Smirn and Joun Brook, Rodley, near Leeds, * A self-acting 
coupling for railway carri and wagons,” 

2041, CoxTLAND Hereert Smupson, Bexhill, Sussex, *‘ Improvements in 
apparatus for sustaining and lowering ships’ boats.”—/etitions 
5th August, 1865. 

2045. Joun Mueap, Abridge, Essex, ‘‘ Improved means or apparatus for 
retarding or stopping railway carriages and trains.” 

2047. Louis JOHN CrossLey, Halifax, Yorkshire, ‘‘ Improvements in electric 
telegraphic app "—A gation from Louis Brequet, Paris. 

2049. ALPreD Vincent Newron, Chancery-lane, London, “ An improved 
mode of, and apparatus for, facilitating the transportation and delivery 
of letters, newspapers, and other freight.”"—A communication from 
Alfred Ely Beach, Stratford, Connecticut, U.S. 

2051. Marruew Piers Watr Bouton, Tew Park, Oxfordshire, p 
ments in generating steam, and in heating steam and aeriform fluids.”"— 
Petitions recorded 7th August, 1865. 

2058. James Bucuayan, jun., Barrhead, Renfrewshire, and Rossat Boyp, 
Glasgow, Lanarkshire, N.B., “Improvements in printing and dyeing 
yarns and fabrics of cotton or other vegetable materials.” 

2055 Tuomas Goopk Messenesr, High-street, Loughborough, Leicester- 
shire, ‘‘ A new portable machine or apparatus for the cutting of screw 
cnet on pipes or on solid materials, and for the cutting of pipes 
asunder.” 

2057. Jamas Gar, juv., Devonshire-terrace, Plymouth, ‘* Improvements in 
preparing and treating gunpowder in order to render the same unexplo- 
sive, and to protect it from damp.”— Petitions recorded 8th August, 1805. 

2061. Tuomas RaMSDEN SHAW, Pendleton, L hire, ‘* Certain improve- 
ments in looms for weaving.” 

2063. Steruen Law and Joszra Law, Wolverhampton, *‘ Improvements in 
breech-loading fire-arms.” 

2067. Barnasus Kuss and Epwarp Ganpgit, jun., Lambeth, 8u q 
* Improvements in the construction of sewing machines, pertioutant 
adapted for sewing sacks and bags.” 

2069. JaMes WitLiam Lonastarr, Stratford, Essex, ‘‘ An improved mode 
of relieving siide valves of back pressure.”—Petitions recorded 9h 
August, 1865. 


Invention Protected for Six Months by the Deposit of a 

Complete Specification. 

2098. WiLLIAM Buyegrr, Southampton-buildi Chancery-lane, London, 
“Apparatus or means for ascertaining the quality and condition of 
grain and seed.”—A communication from Christian Joseph Schmitz, 
Raeren, vear Aix-la-Chapelle, Prussia,—Deposited and recorded lth 
August, 1865. 
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Patents on which the Stamp Duty of £50 has been Paid. 
2305. Joun Henry Jounson, Lincolu’s-inn-fields, London.—A communica- 
tion.—Dated 15'h Auyust, 1862. 
2307. Henry Garsipg, Coupland-street, Manchester.—Dated 16th August, 


1862. 

2326. Joun Garrett Toxeur, Southampton-buildings, Chancery-lane, 
London.—A communication.—Dated 19th August, 1862, 

2331. Joun Stanpisu and Joun Goovgn, Egerton, near Bolton, Lancashire. 
—Dated 20th August, 1862. 

oe, wanes WuittLe, Smethwick, Staffordshire.—Dated 20th August, 
186: 


2844. Wiuuram Barnett, Norton Furnaces, near Stockton-on-Tees. —Dated 
22nd August, 1862. 

2398. Joux Davis, Liverpool.—A communication.—Dated 29th August, 
1862. 

2357. Martin Kennetu ANxoeLo, Gloucester-place, Portman-square, 
Londou,—Dated 23rd August, 1862. 


Notices to Proceed. 

994. James Brown, Aldgate, London, “An 
recorded 7th April, 1866. 

1002. WILLIAM Epwaro Goer, Wellington-street, Strand, London, “ An 
improved application of steam power to locomotion on ordinary roads" 
—A communication from Alfred Taillendeau, Nantes, France, 

1011. AxDaEW Gsoxer HuntTER, Rockcliff Hall, near Fliat, * improvements 
in the manufacture of soda aud potash.”—Petitions recorded 8th April, 
1865. 

1026. Davip Pang, Otley, Yorkshire, ‘‘ Improvements in printing ma- 
chinery.” — Petition recorded 11th April, 1865. 

1038. Joun HawortH, Mode Wheel House, near Manchester,“ Au im- 
proved application of rotating brushes to the grooming or cleaning of 
horses and other quadrupeda,” 

1041, Faepeaick PELHAM WARREN, Southsea, Hi . * Ant 
covking utensil ” 

1042. Hesry Sixes, Rushfield, near Almondbury, and Groner JanMa.y, 
Kast Parade, Huddersfield, Yorkshire, “ Improvements in treating wool 
in order to cleanse it from burrs, seeds, and other foreign matters.” 

1044. GasPARD ALFRED MonTEenaT, Rue de la Fidéiité, Paris, ‘‘A new 
appara.us for ejecting and spreading liquids and powder.” 

1047. Freperick Barry, Grafton-street, and Epwarp Brypers Savers, 
Heytesbury-terrace, Wellington road, Dublin, “An improved guide 
applicable to sewing machines.” 

104). Joun Soxomon Bickxrorp, Camborne, Cornwall, “The manufacture 
of an improved safety fuse.”—Petitions recorded 12th April, 1865, 


improved nail.” —Petition 
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1053. Groner Rosseuet, Rue m Jape, Paris, “ A new method of ob- 
taining and applying water asa ive power for propelling ships’ boats 
1008. Tums B : Birmingham, “Oertein im ents in th 
. THoMas BENNETT, ver: @ 
manufacture of hoop ‘or narrow strip iron,"—-Petttions recorded 13th 
A 


1865. 

1070. Mark Situ, Heywood, Lancashire, “‘ Certain improvements in 
looms for weaving.” 

1074. Louis pz St. Cera, Rue de Malte, Paris, “ Certain improvements 
in gas-ammoniacal engines.” 

1075. EpWaRD Morgan and George Henry Monrecan, Grand Junction- 

. Edgware-road, London, ‘‘ Improvements in apparatus for cover- 
ing railway trucks or vans and other ca‘ id 

1077, ALBERT Wagv Hats, New York, U.S., “ Improvements in machines 
fur cutting or mincing meat, suet, and other substances.”— Petitions 
recorded 17th April, 1865. 

1079. Faxpsaick CoLtier BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, “* Improvements in cusbions for steam cylinders.”—A commu- 
nication from Henry Johnson, Pittsburgh, U.S. 

1083. WiLLIaM Bepper, Saltash, Cornwall, ‘‘ Improvements in the construc- 
tion of ships or vessels, or cars to float on water.”—Petitions 
18th April, 1865. 

1085, JosepH Garpyer, Ricnarp Lez, and Groras Henry Wain, Liver- 
pool, and SamMugt Hargrove, CHakLes Har@rove, and SAMUEL Har- 
Grove, jun., Birmingham, * Improvements in the manufacture of malle- 
able iron sheaves and bushes for pulley blocks.” 

1086. James Epwarp Hype Anprekw, Audenshaw, L hire, “ Certain 
—_o in looms for weaving.”—Petitions recorded 19th April, 
1 





1099. Mgourrpitcn Hovusserian, Manchester, ‘‘ Certain improvements in 
= Ai communication from Dikran Oumedian, Constantinople, 
Turkey. 

= a Hag, John-street, Adelphi, London, “ Improvements in 

ts, 


rets, 

1108. Joun YeLupuam Berrs, Coventry, Warwickshire, ‘‘ Improvements in 
the baking of bread, biscuits, and other farinaceous articles,”—Petitions 
recorded 20th April, 18€5. 

1157. WinuiAM Exper, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
steering ships or vessels, and in the hinery or apparat ted 
therewith.” . 

1161. Wivt1am Cuark, Chancery-lane, London, “Improvements in the 
manufacture of soluble and assimilable a of lime by the 
application of phosphoric acid and acid phosphates.”—A communication 
from Lucien Henri Blanchard and Théodore Chateau, Boulevart St. 
Martin, Paris.— Petitions recorded 25th April, 1865, 

1186. Dunpas Simpson, Monkland Cottage, Airdrie, Lanarkshire, N.B., 
“ Improvements in furnaces,”—Petition recorded 27th April, 1865. 

1227. Francis Wisk, Chandos Chambers, Adelphi, Westminster, ‘*‘ A mode 
of obtaining decoctions, and apparatus for carrying the same into effect.” 
—A communication from Benjamin Green Martin, Philadelphia, U.S.— 
Petition recorded 2nd May, 1865, 

1411. Epwarp MCNaLiy, Manchester, ‘‘ Certain improvements in ap 
ratus for cutting or forming screws, which is also applicable for cutting 
pipes or tubes.” 

1412. Henry Witor, Manchester, ‘‘ Impr ts in the production and 
application of electricity.”"—Petitions recorded 23rd May, 1865. 

1554, AgnTHuR CHakLEs Henperson, Charing Cross, London, “ Improve- 
ments in tanning hides, and in ap) tus connected therewith.”—A 
communication from Emile Stanislas Beaux and Edward Pannif 








» Paris. 


the falling of the water level the descent of the float will cause the lever to 
open the valve and allow of the escape of the steam, so that all danger of 
explosion from want of water will be obviated.—Not proceeded with. 
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material, abutting upon the st: prep . 
referred to. hen he applies iron for the arch, he perforates the same in 
various forms, and when he uses stone or other materials he provides 

ings or inlets in the bars or stretchers for the rain or other moisture to 





311. F. C. Hitus, Deptford, “‘ Improvements in effecting the bustion of 

‘uel in the furnaces of steam bowlers, and the fire-places of stoves, and of 

gas in gas burners, and in apparatus employed therein,’"—Dated 4th 
February, 1865. 

The patentee claims, First, the adaptation and application to steam 
boilers and their furnaces of apparatus for the purpose of heating atmo- 
spheric air by means of what is ordinarily waste heat, and introducing such 
air in a heated state into the closed ash pits of such furnaces, in the 
manner described. Secondly, the construction of stoves in the manner 
described for the purpose of effecting the combustion of fuel in the fire- 
places thereof by the use of heated air introduced into the closed ash pits 
of such stoves. Lastly, effecting the combustion of gas by means of heated 
air, heated and limited in its quantity, as generally described. 

331. J. I. Warts, Keevil, near Trowbridge, “ Obtaining motive power.” — 

Dated 6th February, 1865. 

This invention relates to a peculiar construction and arrangement of 

hi or apparatus to be worked by compressed air for the obtainment 
of motive power, and ists in the employ t of two cylinders of equal 
length and area, the one serving as the working cylinder, and the other as 
an air compresser, each cylinder being provided with a piston working air- 
tight therein. Between these two cylinders are situate two compressed air 
reservoirs, which are made to communicate by means of pipes with the top 
and bottom respectively of the compressing cylinder, and also communi- 
cates by means of a slide valve, or other convenient or well-known 
arrangement of valves, with the two ends of the working cylinder.—Not 
proceeded with. 
338. C. Lunaury, Deptford, “ Steam engines.—Dated 7th February, 1865. 

These improvements in steam engines are applicable to such as are in 
part worked at high pressure, The engines are fixed to the boiler on a 
separate bed-plate, and with a condenser attached so as to constitute part 
of the bed-plate, the shaft being solid so as to form the eccentrics for work- 
ing the air pumps, and such other parts of the engines as may be required. 
The intermediate or other parts of the shaft of oscillating and other engines 
are forged with solid eccentrics on the shaft, and thus the expense and risk 
of cranks on shafts are avoided. This is applicable to all kinds of engines, 
and is intended to dispense with the cranks, which are so liable to break, 
The air pumps are also worked from the piston rod, and supply the boiler 
direct from the coudenser, thereby diminishing all the before-named work- 
ing parts, and simplifying the general working of the engines, For this 
purpose a cross-head is fitted to the end of the connecting rod extending to 
the outside of the guides, and to this is attached the air pump on one side 
and the circulating pump on the other. The air pump in this case acts as a 
feed pump, and pumps direct from the condenser to the boiler. 











Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

271. M. Henky, Fleet-street, London, “‘ Apparatus for effecting locomotion 

or propelling on land,”"—A communication.—Dated 31st January, 1365, 
This invention refers to engines, carriages, and hinery to be propelled 
on land, such as locomotive traction engines, portable engines, steam 








— Petition recorded 7th June, 1865. 

1570. Howarp Bussy Fox, Oxton, Cheshire, ‘Improvements in the con- 
struction of the necks of botules and other vessels, and in the means of 
closing or covering the mouths of such bottles or vessels.”—Petition 
recorded 9th June, 1865. 

1820. WILLIAM ALEXANDER LyTTLK, London, ‘‘ Improvements in the means 
and appuratus for increasing the mechanical power of steam.”"— Petition 
recorded 10th July, 1865. 

1836. Mornis Horsey Keene, Victoria Ironworks, Croydon, Surrey, ‘‘ Im- 
provements in traction engines.”~A communication from Alexander 
Keene Richards, Kentucky, U.S.— Petition recorded 11th July, 1865. 

1870. Timoruy Wakp Woop, Newark-upon-Trent, Nottingham, ‘‘ Improve- 
ments in the construction or arrangement of sluices or dams.”— Petition 
recorded 18th July, 1865. 

1874. Jonann Ernst Fariepricn Lupe, S8tonefield-street, Islington, 
London, “Improvements in motive power by capillary attraction.”— 
Petition recorded 19th July, 1865. 

1941, ALFRED Vincent Newton, “Certain improvements in sewing ma- 
chinery,”—A communication from Isaac Merritt Singer, New York, U.S. 
— Petition recorded 26th July, 1865. 

1958. WILLIAM EpwakD Newton, Chancery-lane, London, ‘‘ An improved 
water meter, which may be employed as @ water, steam, or gas engine.” 
—A communication from Henry Isham, New York, U.s.—Petition 
recorded 28th July, 1865. 

1962. FREDERICK AUGUSTUS ABkL, Royal Arsenal, Woolwich, Kent, ‘*Im- 
P in pounds for waterproofing and insulating purposes,”— 
Petition recorded 29th July, 1865. 








And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
19th August, 1865. 
2357, Sd.; 2358, 4d. ; 2359, 4d. ; 2860, 4d. : 2361, 8d. ; 2362, Sd. ; 2363, 
8d. 5 23C4, Sd. 5 2365, 4d. ; 2366, 1s, 10d. ; 2367, 4d. ; 2868, Sd. ; 2369, Gd. ; 
; 2871, 4d. ; 2372, 4d. ; 10d. ; 2374, 10d. ; 2875, 8d. ; 2376, 
; ; 2380, ls. 2d. ; 2281, 6d.; 2382, 
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8d. ; 238e .; 2387, 4d.; 2388, 8d. ; 
‘ 392, 4d. 5 4d. 5 2304, 4d.; 2395, 
7, 8d. ; Is. 4d. 2399! 100. 2 2400, 8d. } 2401, 






> 2399, A. 
4,5 2404, Su. ; 2405, 4d.; 2406, Sd.; 2407, 4d. ; 
2408, 4d.; 2409, dd. ; 2410, l0d,; 2411 dd. ; 2412, 4d. 


*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expreasly for 
‘THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
273. J. Furroner, Droylesden, Lancashire, and D. Hamer, Manchester, 
** The application of hydro-electricity to steam for the purpose of increas- 
ing its expansion and power.”— Dated 31st January, 1865. 

Tn one arrangement for the application of hydro-electricity in connection 
with steam for working steam engines, the inventors place between the 
cylinder and boi'er a steam chest divided by a partition into twe compart- 
ments, and form in the partition a number of holes, in each of which is 
placed a tube of iron. The steam from the boiler passes the first com- 
partment through these tubes, and comes in contact with steel points on a 
number of insulated stee] bars in the second compartment, the effect of 
which is to set free a quantity of electricity, which combines with and ex- 
pands the steam as it is passing onwards to the valve box and cylinder of 
the engine. After this combination of steam and electricity has passed 
through the cylinder, it is exhausted through a number of tubes into a pipe 
or chamber in which there are steel points and insulated steel bars for 
setting free more electricity, which is returned by conducting wires to the 
before-mentioned steam chest, and combines with the next supply of steam 
and the elasticity evolved therefrom ; then the bination, with i d 
power, passes ty the cylinder, theuce to the exhaust, with its tubes, points, 
and bars, from which the electricity is again returned to the steam chest, 
and so on continually, thereby obtaining an increase of power.—Not pro- 
ceeded with, 

305. J. Wasterey, Mold-green, near Huddersfeld, ** Apparatus for prevent- 
ing the explosion of steam boilers.” —Dated 3rd February, 1865, 

An important feature in this invention consists in fixing the whole of 
the apparatus within the boiler, whereby it is placed entirely out of reach, 
which the inventor is enabled to do by adopting the following construction 
and arrangement of the apparatus: At any suitable place in the upper part 
of the boiler an opening is made of such a diameter (according to the size 
or capacity of the boiler) as to allow of a sufficiently rapid escape of steam in 
case of danger (from the lowering of the water level below the ordinary 
working point) to prevent all fear of explosion. Beneath this orifice or 
opening is bolted, or otherwise attached, an elbow pipe of similar dimensions, 
the herizontal arm of which is furnished with a valve box having an open- 
ing into the steam space above the water level. Inside the valve box 
works a double equilibrium valve, which is connected by a rod to a lever, 
one end of which jever is attached by a rod to a float submerged in nee 





3, and similar apparatus, Heretofore such apparatus have been 
propelled by applying power to the wheels on which they run. According 
to the present invention the propulsion of the engine, carriage, machine, 
or apparatus is effected by means of levers, legs, or feet which have an 
alternating or rising and falling motion imparted to them by steam or 
other power, and are so fitted and worked that, at their down stroke, they 
apply their lower ends against the ground or surface to be travelled over, 
and thereby move the apparatus in the required direction. These levers, 
legs, or feet, work in a manner somewhat similar to the propulsive action 
of the legs of a horse; they may be jointed and curved, or inclined, as 
required, 

275. E. P. Corquuoun and J. P, Ferris, Laurence Pountney-hill, London, 

“ Permanent way of railway.” Dated 31st January, 1865. 

The object of this invention is to makea road at once elastic and durable, 
and this the patentees effect in the foliowing manner :—The sleepers or 
blocks are of cast iron, of a form and size best suited to the soil in which 
they are to be placed. In the centre of the sleeper or block is a recess or 
chamber in which the lower portion of the chair works. The sleepers or 
blocks are ted tr ly by tie rods. The chair is also of cast 
iron, the root of tie jaws for holding the rails terminating in a plate 
having on the under side a projecting rim which works up and down freely 
in the recess or chambered part of the sleeper. On the upper surface of 
the plate which forms the base of the chair are cast the jaws of an ordinary 
chair to c:rry the rail in the usual manner. Between the sleeper and the 
chair, and surrounding the projecting ria) on the under side of the chair, is 





pass from the surface to the main drains. 
337. R. Brassens, Bordeaux, and F. A. Le Mat, Paris, ‘‘ Ships and vessels.” 
—Dated 7th February, 1865. 

This invention consists in constructing the after part of ships and vessels 
as hereafter described, also in constructing ships and vessels with three 
keels, whereby great stability is ensured. The after part of the ship is 
constructed to receive two sternposts, each of which is provided with ascrew 
propeller, and carries a rudder worked by one tiller. The central keel 
extends from the bow and runs aft parallel with the other two keels, which 
extend from the stem to the two sternposts, and the central keel terminates 
in ‘7 tunnel or arch formed between the two sternposts.—Not preceeded 
with. 





Cass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre= 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


272. T. Hat, Stockport, Chester, and S, Bonser, Stockport, Lancashire, 
** Mechanism for giving intermittent or continuous revolving motion of 
diff-rent velocities without the use of change wheels.” —Dated 3lst January, 

At the commencement of the provisional specification of this i tion, 
the patentees state that the invention consists in improved arrangements 
of mechanism for giving revolving motion of different velocities without 
the use of change wheels, which arrang ts were applicable to the 
taking-up or letting-off motions of looms, taking-up beams of carding and 
sizing machines, and all machines requiring change wheels; and in the 
latter part of the aforesaid specification they describe a mode of giving 
continuous revolving motion of various speeds without the use of change 
wheels. Since the date of the provisional protection, they have only 
occupied themselves with the intermittent revolving motions, and their 
application to the taking-up motion of looms for weaving and other pur- 
poses having similar requirements, and as they cannot now give a detailed 
description accompanied with drawings of their application to the letting- 
off motion of looms, or a description of the continuous revolving motion 
required for the taking-up motions of carding ani sizing machines, they 
confine themselves to the intermittent revolving motions suitable for the 
tsking-up motions of looms and other purposes in which they can be 
advantageously employed, and disclaim their use for letting-off motions, 
and also the ure of the continuous revolving motion. On the shaft or 
beam to be turzed, they fix a toothed whee!, communicating by gearing 
with a toothed wheel working on a stationary stud, and having at each side 
a central boss and rim of arim wheel. On one of the bosses, asa fulcrum, 
is placed a lever, in the boss of which there are slots or seatings opposite 
each other, and in each slot or seating there is a clip formed of a piece of 
metal held in its place by a spring, and having a slot or groove which clips 
one side of the rim wheel. At the other side of the rim wheel there 
are short stati 'y arms, or stati 'y bosses for holding similar pieces of 
metal to those before mentioned, for the purpose of clipping the other side 
of the rim wheel, and acting as holding clips when the vibrating lever is 
making its backward . The af id lever has vibrating 
motions imparted to it by a crank, eecentric, or vibrating arm, and when 
it moves one way, its clips seize the rim on that side, and turn the rim 
wheel in proportion to the movement of the lever, and the rim wheel is 
prevented from turning back when the lever is moving the reverse way by 
the clips in the boss of the stationary arm ; the forward movements of the 
rim wheel give a corresponding or proportionate movement to the shaft or 
beam to which it is geared. If the lever be moved always the same 
distance, a uniform intermittent motion will be given to the rim wheel ; 
but if the end of the lever be caused to have less and less vibrating motion, 
the rim wheel will have a gradual decreasing motion similar to what is 
required for the taking-up motion of a loom or other similar purpose. 

277. J. Gray, Uddingston, Lanark, ‘‘ Apparatus for breaking and scutching 
flax, &-c.”—Dated lst February, 1865. 

This invention has principally for its object the improvement of the 
action of apparatus for breaking and scutching flax and similar fibrous 
materials, In the breaking apparatus the improvement is obtained by a 
novel and more convenient arrangement of the parts than heretofore, 
wherein six grooved or fluted rollers are arranged around and in gear with 
a larger central grooved or fluted roller. Adjustable springs or levers are 
provided for pressing the outer rollers towards the centre one to compress 
more or less the flax passing them ; an endless travelling web or stage is 
provided to receive the flax and feed it to the rollers, and a similar one 
may also be provided for delivering it after it has passed the rollers, The 
improvements in the scutching apparatus are such as tou save the ends of 
the flax from the thinning action to which they are liable in ordinary 
scutching apparatus, and they consist in forming the hand-board or stock, 
against which the flax is beat by the scutching blades or wipers, with an 
inclination such that its lower part recedes from the plane of the scutching 

















an india-rubber ring or washer, which acts a3 a spring, and prod the 

desired elasticity. 

289 J. W. Gray, Park-road, Peekham, Surrey, “* Apparatus for effecting com- 
munication Letween the passengers, guards, and engine drivers of railway 
trains."—Dated 2nd February, 1865. 

This invention has reference to an apparatus for effecting communication 
between the passengers, guards, and engine drivers of railway trains by 
night or by day, to be fixed on the tup ot each carriage, and worked from 
the interior, so that when once the apparatus is set in motion it cannot be 
stopped or righted from the inside, whereby passengers are ensured a 
speedy communication with the guards and engine drivers in cases of 
molestation, accident, or otherwise, while travelling. The invention 
consists of an alarm caused by a hammer striking on a gong or bell, the 
said hammer receiving motion through the medium of an increased helical 
spring (mounted in suitable bearings), which being wound up by tooth-and- 
pinion movement is suddenly liberated by the omission of a few teeth on 
the pinion wheel taking into the teeth on the case covering the aforesaid 
spring, at which liberation the tension of the said spring throws the before- 
mentioned hammer (to which the said spring case is attached) back on to 
the gong or bell, This stroke is repeated by the revolution of the before- 
mentioned pinion wheel, which is double the width of the teeth on the 
aforesaid spring case, which teeth take into one half of the width of the 
said pinion wheel, the teeth on the main helical spring by which the said 
pinion wheel is driven taking into the other half, the omission of the teeth, 
as before described, being on the half taken into by the teeth on the spring 


blades. The whole of the stock may be inclined in this way, or its upper 
part may be less inclined to, or parallel with, the plane of the scutching 
blades. This arrangement prevents the too severe treatment of the ends 
of the flax, and in order that the action may be perfectly controlled and 
regulated, the stock is made adjustable, so that its inclination can be varied 
as may be found desirable in practice. To render the stock more durable, 
it is also proposed to make it of steel instead of cast iron. A further im- 
provement consists in making the scutching blades of steel, instead of wood, 
and in pitching the several sets of blades so that no two strike at the same 
time, while to save learner’s hands from the scutching blades, a guard or 
valve is titted to the berth above the stock.— Not proceeded with. 

278. A. Freeman, Manchester,“ Apparatus for folding fabrics on to card- 

boards for the purpose of hot pressing.” — Dated 1st February, 1865. 

The fabric passes from a roller to the centre of a frame, having at each 
side a layer of cardboards on a platform or table, to which is given an 
ascending motion by means of a drum or shaft encircled by chains attached 
to the bottom of the platform, the drum being turned by a ratchet wheel 
and ratchet worked from the driving shaft of the machine. The cards at 
each side are seized by fingers closed by a spring, and having to-and-fro 
motion imparted to them by a vibrating arm worked by a crank. The top 
card at one side of the fabric is seized by the fingers and carried to the 
fabric and folds it, and then the fingers are opened by an incline or cam, 
and leave the card in the fold of the fabric; the fingers now pass to the 
other side and seize the top card on that side, and when the vibrating arm 





case first alluded to. The main spring is likewise encased and din 
suitable bearings, being wound up in the same manner as that in an 
ordinary clock, and retained in its position by two pawls, one acting in the 
usual manner on the spindle to which the centre of the spring is attached, 
the other acting on the teeth on the outside of the case. This last-men- 
tioned pawl extends outwards from its centre forming a lever, which 
lever has attached to its extremity a cord or chain passing into the 
interior of the carriage upon which the signal is placed, the cord or chain 
being for the purpose of liberating the pawl through the medium of the 

—_ desiring communication with the guards and engine drivers. 

irectly the said bell is liberated, the action of the main spring commences, 
and causing the before mentioned wheel (into which it takes) to revolve, 
motion is thereby communicated to the first-mentioned spring, through 
the medium of which the strokes on the gong or bell causing the alarm 
are obtained. Simul ly with the liberation of the last-mentioned 
pawl a semaphore arm is thrown from a perpendicular to a horizontal 
position, taking with it the covering from a lamp which is fixed on the 
same framing as the gong or bel!.—Not proceeded with. 

290. E. Wuirraker, Hurst, L hire, ** Bnabling the p sin railway 
carriages to give certain siynals to the guard and engine driver.” —Dated 
2nd February, 1865. 

In carrying out this invention the inventor places in the interior of each 
carriage a rod or wire having at one end a handle or tassel within the reach 
of any passenger. The rod or wire extenus through the top or one of the 
sides of the carriage, and is attached to a bell crank connected by another 
rod or wire to a lever, cam, or eccentric in connection with a hammer and 
bell or gong, so that, when the wire or rod in the interior of the carriage is 
pulled, the lever, cam, or eccentric releases the hammer, and enables it to 
strike the bell or gong, and thereby give the necessary signal to the guaru 
or engine driver.— Not proceeded with, 

318. R. Ricuarpson, Great George-street, Westminster, “‘ Railway chairs, 
Sasteners, and sleepers.” — ated 4th February, 1865. 

This invention cannot be described without reference to the drawings. 
335. C. Henperson, Parliament street, Westminster, * Construction of road- 

ways, pavements, and iron girders.” — Dated Tth February, 1865. 

In carrying out this invention the patentee proposes in the construction 
of roadways to remove the soil so far as may be necessary, and at suitabie 
distances to build solid footings or dwarf walls in the usual way, and upon 
these walls or footings he piaces iron girders of two thicknesses, the lesser 
thickness being formed to the slope of an arch, the radius being regulated 
according to the width of the road; the extra thickuess he carries duwn to 
a small flange, and at the extreme ends of each girder he leaves a given 
portion of the double thickness the entire depth of the girder. He cuts 
the inner portion of this extra .hickuess to form a shoulder to receive 
hollow or solid iron bars or stretchers passing from girder to girder, these 
stretchers being regulated in size and strength to the occasion and require- 
ments, and cut on the inner side to an angle suitable to the radius of the 
proposed arch, and securely fixed by bolts, bands, or otherwise, to the 
girders at each end. Where the distances of the said girders are of any 
considerable extent, or where greater strength is required, he secures one 
or more iron tie rods which pass through the entire thickness of the side 

tretchers, and on either side secured the same by nuts and screws. Having 














water, and the other end carries a counterbalance weight, the ful 
the said lever being between the point of attachment of the valve and the 
eud which is connected to the float. Hence, it will be evident that upon 





erected proper cradling to construct an arch of the desired form, he throws 
an arch across the width of the road, in stone, bri¢k, iron, or other suitable 





is , it. brings the card forward and folds the fabric by the card 
itself, after which the fingers are opened to allow the card to be retained 
in the fold; the further movement of the arm carries the fingers to the 
side first mentioned, where they again seize a card, which is carried to the 
fabric, and folds it, and so the operations are continuously repeated. the 
foids as they are completed are held on a central table or platform having 
a descending motion in proportion to the thickness of the cards and the 
fabric, the said motion being given by a ratchet wheel, drum, and chains.— 
Not proceeded with. 

231. J. McNavent and W. McNaveut, jun., Rochdale, “* Machinery for 

washing and dyeing wool, dc.” — Dated 1st February, 1865. 

In the specification of a patent granted to W. McNaught, the 6th 
December, 1862 (No. 3274), a washing machine is described, in which the 
fibre is fed into a trough at one end, and by means of screw blades or 
propellers on a longitudinal axis the fibre is carried to the other end of the 
trough, together with the liquid m which it is immersed, and there the 
washed fibre is deposited on an endless apron which raises it out of the 
trough and delivers it to squeezing rollers, while the liquid being drawn 
through the apron returns under a fal-e bottom, with which the trough is 
furnished, to the end at which the fibre is fed in. Now, the present inven- 
tion has for its object the improvement of such machines, and for this 
purpose (referring to washing machines), instead of employing an endless 
apron which performs the office of a traveliing sieve, the patentees prefer 
to use an inclined stationary sieve or trough, upon which the materials and 
liquid are propelled by the action of the screw blade; the liquid passes 
throngh the sieve, and the materials are deposited thereon. From this 
inclined sieve or trough the materials are moved up an inclined plane, and 
by preference by means of a serics of combs, prongs, or scrapers, which are 
attached toa frame. This frame rests on guides parallel with the said 
inclined plane, and has a reciprocating motion imparted to it, which is 
conveniently done by means of a crank or cranks acting upon slotted or 
hooked fixings attached to the said frame, the slots or hooks of which are 
of such a length and in such a position as to allow the said frame to rest 
upon the said guides. When the said cranks are at or near a horizontal 
position, the motion of the said cranks below that position drags the said 
trame up the guides, but in performing the half revolution above the said 
position they come in contact with the top of the said slots or hooks, lift 
the frame off the guides, carry it backwards, and lower it down upon the 
guides to be again dragged. The use of the guides is to support the said 
trame, and prevent the said combs, prongs, or scrapers from rubbing upon 
the said sieves or incline. When the fibrous material has been raised to 
the top of the incline, it falls upon a series of rollers atl revolving in one 
direction. These rollers convey it to the squeezers. The last of these 
roliers should be as small as possible, consistent with strength, 

293. J. Maynes, Manchester, ‘‘ Looms for weaving.”"—Dated 2nd February, 
1865, 


The patentee claims, First, the removal of the shuttle containing the 
broken or spent cop, and supplying and substituting a shuttle having # 
@ perfect cop in place thereof, without stopping the loom, by means of the 
apparatus or mechanism described. Secondly, the interposition of levers 
and pawls between the weft hammer and the ordinary weft holder lever 
for the purpose of actuating the apparatus for changing the shuttles. 
Lastly, the adaptation of hani or the taking-up motion 
during the changing of the weft, as described. 
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THE ENGINEER. 








323. E. and T. WituiaMs, Miles Platting, near Manchester, “‘ Improvements 
applicable to spinning mules and throstles.”— Dated 6th February, 1865. 
The patentees claim the use and application to spinning wheels an 
throstles of a revolving band composed of strands of cotton, wool, or other 
suitable fibrous material, or of an iron, brass, or other suitable metallic, 
rod or hollow tube, by preference covered with fibrous ma‘ . moun 
in suitable bearings in front of and parallel with, the crows, under 
clearers, or gath , by pref rather lower than, and about half an 
inch or more from, the said crows, under clearers, or gatherers, for the 


purpose described. 
329. W. CockBuRN, Paisley, “‘ Jacquard apparatus for weaving." —Dated 6th 
February, 1865. 

The patentee claims, First, the weaving of two-faced ornamental fabrics 
of or similar to the Paisley shawl class, by means of Jacquard appa- 
ratus, the lift board or lift boards of which have different portions of their 
holes formed with reverse saw draughts. Secondly, the weaving of two- 
faced ornamental fabrics of or similar to the Paisley shawl class by means 
of double-lift Jacquard apparatus combined with two leaves of heddles for 
the upper-face warps. 

336. H. B. Bartow, Manchester, ‘* Machi: 
preparing flaz, hemp, &c.”—A communication.— Dated 7 
1865. 








y for breaking the stems of, and 
th February, 





This invention consists in an improved combination and arrangement of 
fluted and toothed rollers, between which the flax, hemp, or other fibrous 
substances, after having been macerated in the usual manner, are " 
in order to break and strip the rind or stem and separate it from the fibres. 
The flax, hemp, or other fibrous substances are first passed between a pair 
of fluted or grooved rollers, by which the stems are broken; they then 
pass between a pair of toothed rollers, which have a lateral to-and-fro 
motion in the direction of their axes, in addition to the rotary motion ; the 
action of these toothed rollers separates the rind or stem from the fibres ; 
the rind or stem falls on the floor, and the fibres, which are thus prepared 
for the subsequent operations, are carried forward and deposited in a 
suitable receptacle. ‘Ihe toothed rollers are made by inserting serrated 
stee] blades in a grooved cylinder, or in any other suitable manner. 

i aenenenientl 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 

279. J. Sainty, Burnham Market, Norfolk, “ Lever horse hoes and lever corn 
drills for the hoeing and sowing of wheat and turnips, &c.""—Dated lst 
February. 1865. 

This invention relates to an improved arrangement of machinery for 
hoeing and sowing wheat, barley, oats, turnips, and mangold wurtzel, by 
means of which, in the case of a lever horse hoe, the sand is more evenly 
hoed because the lifting of the hoe is prevented in stony or thistly ground ; 
and in the case of the lever sowing drill by the same even pressure the 
coulters are kept at an equal depth from the surface, and in both instances 
the weight (and, consequently, the draught) of the implement is materially 
decreased. These advantages are attained by adapting to the levers of both 
hoes and drills sear springs in place of weights, which springs work through 
guards carried by a guard bar, and may be regulated as to the pressure 
they shall put upon their respective levers by means of split spring bults 
which fit into holes pierced in the guards. By shifting these spring bolts 
in the holes in the guard a pressure may be produced according to the 
requirements of the work, equal to one, or seven or more pounds weight, 
without employing weights which are now used in all horse hoes and 
drilling machines. The invention also affords, incidentally, the following 
advantages, viz. :—First, a light lift, there being no dead weights in the 
form of pendant weights to raise when the hoes or coulters are required to 
be lifted clear of the ground; Secondly, the use of chains and a barrel is 
not required for this light lift ; Thirdly, the end levers do not require to 
be cranked, as in the ordinary implement, to enable the hoes or coulters to 
act on the whole width of land covered by the running wheels of the imple- 
ment. 

287. C. A. WuErLER, Swindon, “ Impr in fixing frost screen awnings 
avi netting for protecting wall fruit trees, in fixing trellis for training 
Jruit and other trees to walls, and in bricks therefor.” — Dated lit February, 





1865. 
This invention cannot be described without reference to the drawings. 


306. J. R. Wess, Zibernia Chambers, London Bridge, “* Apparatus for obtain- 
ing the concentrated extract of hops, and jor preserving the same from 
deterioration.""—A communication — Dated 4th February, 1865. 

This invention consists in treating the hops inside an air-tight vessel or 
vessels from which the air isexhausted with steam or water heated to a low 
degree, with or without the admixture of alkali or alkaline salts, and in 
subsequently concentrating the watery extract of hops thus obtained by 
evaporation in vacuo, at the same time mixing therewith a certain propor- 
tion of molasses, saccharine matter, or the extracted liquor of grain, which 
serves to hold in suspension the ess«ntial oils of the extract, thereby pre- 
serving them from oxidation and fermentation. 

333. W. P. Witkins, Ipswich, ‘* Mills for grinding wheat and other grain.” 
—Dated 6th February, 1865. 

This invention relates to that class of mills for grinding corn in which 
the grinding operation is performed by a roller or cylinder having teeth on 
the periphery, and rotating within what is termed a convave, that is to say, 
the segment of the hollow cylinder having teeth on the interior or concave 
surface opposed to the teeth of the aforesaid cylinder. In these mills as 
heretofore constructed there has been nothing to prevent the teeth of the 
cylinder effecting contact with the teeth of the concave, except the materials 
being ground; they were, consequently, subject to the very prejudicial 
cffect of actual contact with each other. ‘To prevent this the patentee forms 
lugs on the grinding or toothed concave and applies screws through the top 
plates, with the points of which the lugs effect contact when it is raised up, 
and whereby the approach of the concave to the teeth of the cylinder may 
be regulated to the greatest nicety, and actual contact prevented, at the 
same time permitting the requisite proximity of the two sets of tecth neces- 
sary for the finest grinding. The approach of the one part to the other 
may be also regulated by other mechanical equivalents which are obvious, 
and need not be here described; or plain parts may exist at the ends of 
the roller or cylinder and the concave, which plain parts should come in 
contact before the two sets of teeth actually touch. The Second improve- 
ment consists in arranging the teeth on the roller or cylinder spirally, or 
in a winding direction round it, which is of advantage in detaining the ma- 
terial a longer or shorter time in the mill, and, therefore, a longer or 
shorter time under the grinding operation, as may be required. The mills 
or grinding parts are usually mounted on timber frames, which from strain 
and from other causes yield and derange the mill. Now, according to the 
Third part of this invention the patentee casts the frames and some of the 
parts all in one piece, which ensures the permanent and proper relation of 
the parts so combined. Instead of casting the parts in one and the same 
piece, he makes the frame and parts of iron, and so bolts and checks them 
together as to be equally rigid as if cast in one piece. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

276, J. MEAKIN, Hanley, Stofford, “A new mode of placing china, stone, 
and earthenware va saggers, ovens, and kilns, or other receptacles for firing 
the same.” —Dated 1st February, 1°65. 

_In carrying out this invention the inventor constructs and uses a saddle 
pin or rib of clay or other material with projecting lateral teeth, made of 
various sizes. He places the article of china, stone, and earthenware which 
are about to be fired between the teeth of the saddle pin or rib, which is 
placed upright in the saggers, ovens, or kilns, By this means marks or 
indentations upon the face and edge of such articles of china, stone, or 
earthenware are avoided, and the inconveniences of the modes now in use 
are obv iated. A great — labour and expense is effected, and a much 
larger quautity of ware can placed in such saggers, ovens, or kilns than 
the present modes allow of.—Not proceeded with, 

332. C. BearD, Bury St. Edmunds, “‘ Apparatus for ventilating horticultural 
and other buildings.” —Dated 6th February, 1365. 

For these purposes, in constructing glazed ventilating apparatus for the 
tons of greenhouses and other buildings, the patentee employs along the 
ridge or upper handle of the glazed roof glazed frames, which are hinged at 
their upper ends or parts to the ridge or upper part of the roof. To the 
glazed frames constituting the ventilating apparatus he applies stretchers 
or connecting rods, one or more to each ; these are pin-jointed at one end 
to the lower parts of the glazed frames of the ventilating apparatus, and at 
their other ends to a bar running from end to end of the ventilating appa- 
ratus. This bar is connected to rings or slides which slide on uprights or 
Supports fixed at intervals along the greenhouse or building under the 
ridge or angle of the roof. These rings or slides are connected by rods or 
otherwise with other rings or slides on the same upright, and these are 
weighted to counterbalance the frames of the ventilating apparatus, Over 
the ridge or upper part of the roof he applies a cap in order that the rain 
may be thrown off, 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ¢c. 
286. J. Hugues, Millwall, Middlesex, “ Const i armour-~ 
ships, forts, éc.”—Dated lst tec tee! o 1865. ed er 
__ This invention relates to the co on of ships of war 


strengthen- 
ing them with hollow stringers or girders running longitu ly, Vertically, 





or otherwise. These stringers are rivetted to the skin and frames of the 

vessel, and form the backing for the armour plates. The spaces between 

the stringers, and also the hollow in the a ae be filled with wood 
or any composition that may be found suitable. e invention applies also 
to tay turrets, cupolas, and other structures to be protected by armour 

P g- 

292. C. Luneury, Deptford, ‘* Improvements in armo 

gun carriages, and works of defence, and in fast 
therein.” —Dated 2nd February, 1865. 

In carrying out this invention the p tee uses as backing to the pro- 
tecting plating bars of iron, which may be rolled or forged of dimensions 

fficient to be punched or drilled through for fastening with bolts to the 
frame or backing of the ships, forts, or other structures. ‘The bars may 
then be fitted in with wood, or such other suitable substance for ships or 
forts as may be found desirable ; and in the case of forts, he makes the 
frames and stays of this or similar description of bars, so as to be strong 
enough to admit much larger fastenings than heretofore. The object of 

is plan is to enable the fastenings to be equal to the thickness and 

strength of the protecting armour parts. The connection in this manner 
will enable the bars to be fastened edgeways, although they may be wider 
or deeper, and they may also be rolled or forged thicker where fastenin 
go through them, so that they may be drilled if thought advisable. He 
also makes the bars in two or more parts, so that they may be secured 
together by rivets or bolts, clasping studs, or fastenings in ships or forts. 
The iron may be rolled thinner in the middle, so as to make it as light as 
possible. This iron he proposes to apply to strengthening such parts of 
the fortifications as may require it, such as diagonal, vertical, or longitu- 
dinal ribs or stays, and also to gun carriages. fastenings are in the 
form of bolts, which he makes hollow, with a conical part at the head 
or outer end. The inner ends, in this case, he upsets by opening 
them out so as to form a conical part, and he then clinches the open end 
over, 

205. J. H. Jounson, Lincoln’s-inn-fields, Lond, “ Improvements in the 
manufacture of ordnance and other like castings, and in the apparatus 
employed therein, also in carriages or moulds for the same.”—A commu- 
nication.— Dated 2nd February, 1865. 

The patentee claims, First, the system or mode of making or strengthen- 
ing guns, mortars, hydraulic cylinders, and other heavy hollow castings, 
by casting the metal in successive layers upon each other while such layers 
are in a glowing hot state, and then forging each newly-cast layer so soon 
as it is set, substantially as and for the purpose described. Secundly, the 
peculiar construction of moulds for carrying out the improved system of 
casting, substantially as and for the purpose specified. Thirdly, the cun- 
necting of the trunnions of ordnance with the breech of a gun, in lieu of 
shrinking them on to the middle thereof, as described. Fourthly, the 
mode of mounting guns, and of elevating and depressing them by means of 
a roller and lever arm, operated by a screw spindle, and acting against the 
under surface of the gun, as described. 

296. J. S. Jnvrreys, Regent-street, Piccadilly, London, “‘ Armour-plated or 
other ships or vessels."—Dated 2nd February, 1865. : 

This invention consists in constructing armour-plated vessels by placing 
a number of tubes of sufficient di ter that projectiles can pass through 
them across the vessel, such tubes being made trumpet-mouthed, so as to 
open out at either side of the vessel. The surface of the vessel intervening 
between the openings of two such tubes is by this means formed convex, 
so that a projectile on striking such convex part will glance off and pass 
into one of the said tubes. The tubes avd convex surfaces may either be 
formed rounded or angular.—Not proceeded with. 

299. T. Jorce, Birmingham, “ Breech-loading fire-arms.”—Dated 3rd Febru- 
ary, 1865 

This invention consists in the improvements, hereinafter described, by 
which the fire-arms may be rapidly loaded and discharged, and may be 
uved as muzzle-loading as well as breech-loading fire-arms. The inventor 
makes the barrel opeu at its breech, and fixes it firmly in the body of the 
gun by screws or otherwise. That part of the body at which the open 
breech is situated is provided with two projections, the inner curved sides 
of which serve to guide the cartridge intu the open breech of the barrel. 
To oue of the said projections a strong plate or closer is jointed, which 
said plate or closer is capable of turning in a vertical plane upon its point. 
When the said plate or closer is raised the open breech end of the barrel is 
clear for the introduction of a cartridge; but when the plate or closer is 
shut down it closes the breech end of the barrel, and is supported firmly, 
by the two projections described, against the end of the barrel. A strony 
s)ring acts on the heel of the plate and forces it home, either into its 
raised or depressed — when it has been partially brought into the 
required position by hand. The action of the said spring upon the said 
plate resembles that of the spring of a clasp knife upon the blade of the 
said knife. The free end of the said plate or closer is provided \.ith a 
thumb-plate, by which it can be raised or lowered. The plate or closer 
may either be jointed on the right or left-hand side of the gun, but the 
inventor prefers to joint it to the left-hand side. Breech-loading fire-arms 
made according to this invention may be provided with a nipple, and be 
discharged by a percussion cap, and used either as breech-loading or 
muzzle-loading fire-arms ; or they may be made without a nipple, and the 
hammer be made to strike the pin or rim of a pin or rim cartridge. 
They may also be made to use the central fire cartridge.—Not proceeded 
with, 
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302. W. BarTRAM, Sheffield, “A self-adjusting lever powder and shot charger 
Sor fire-a ms.” —Dated 3rd February, 1805. 

This invention consists in constructing the powder and shot charger of a 
cylindrical tube, at the lower part of which is a rim, below which an 
exterior male screw is cut for the purpose of fixing the cylinder to the neck 
of the flask; a cutter or stopper slides under the rim by means of a lever 
actuated by the finger, such lever being fixed to the cylinder by a fulcrum 
projecting therefrom. The upper part of the lever is grooved or slotted to 
receive a screw fixed to an upper cutter or stopper, which draws along at 
— to suit the measure required for the charge, the sliding motion 

ing regulated, according to the charge required, by means of a flat 
spring at the back of the lever. A sliding outer tube encloses the cylinder ; 
this tube has a vertical groove cut in the lower part to admit of its moving 
past the projecting fulcrum on the cylinder, and a horizontal groove is cut 
at the upper part to permit of the passage of the upper stopper. There is 
also a small vertical slot below in which a thumb screw works to secure 
the regulator to any point in the groove. The charger is thus accurately 
regulated to measure drams and grains by an index cut on the cylinder.— 
Not proceeded with. 

309. S. W. Woop, Cornwall, Orange, New York, U.S., “* Revolving fire-arms.” 
—Dated 4th February, 1865, 

The First part of this invention relates to improvements in the revolving 
cylinder of fire-arms, adapted to the employment of metallic or non-metallic 
case cartridges containing their own fulminate, and to be loaded into the 
frout ead of the cylinder. And to this end the first improvement consists 
in forming apertures in the periphery of the revolving cylinder, opening 
respectively into the sides uf the several cartridge chambers thereof in front 
of their rear ends for the admission of the point or face of the hammer to 
explode the cartridges. This manner of admitting the h and ex- 
ploding the cartridges renders it unnecessary to remove the cylinder from 
the stuck or breech to receive the cartridges, and to expel the cases of the 
exploded cartridges, since it enables the cartridges to be loaded into the 
chambers at the front ends (allowing the rear ends to be entirely closed) 
and the empty cases to be expelled therefrom, there being no obstructions 
nor impedi ts to these ipulati It also allows a simple and 
cheap torm of cartridge to be used. The second improvement in this part 
of the invention consistsin the employment of a wedge, or its equivalent, so 
situated as to be introduced through the side hammer apertures of the 
cylinder behind the cases of the exploded cartridges to start them from the 
chambers, so that, ry having the cartridge chambers slight'y flaring 
outward, the empty cases will, by their own gravity, fail out of the side 
chambers when turned downwards. The Second part of the invention 
consists in the employment and peculiar arrangement and operation of a 
vibrating dog for arresting and retaining the revolving cylinder in the 
proper p: sitions for discharging the several chambers, the said dog being 
actuated and controlled by the movement of the hammer. The Third part 
of the invention consists in an improved construction of cartridges contain- 
ing their own fulminate to be used with the improved revolving fire-arms. 
This improvement relates particularly to the arrangement of the fulminate 
in the metallic or non-metallic case, it being placed immediately inside of 
the periphery of the case in any position round the charge, whether of 
powder or of the ball, the said charge sustaining the fulminate against the 
biow of the hammer so as to insure the explosion. If the fulminate is 
placed around the ball, unless at the extreme rear part thereof, there 
should be notches or other communication leading from the fuliinate back 
to the powder. The patentee generally locates the fulminate cluse to the 
rear end of tbe case, 











Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
280, W. E. Gevot, Wellington-street, Strand, London, “ Portable folding 
arm-chair or seat.”—A communication.—Dated 1st February, 1865. 

This seat or chair is intended especially for the use of travellers by boat 
or railway, and is composed of four movable parts united by hinges, and 
80 arranged as to form at will, and instantaneously, a seat or chair, and be 
afterwards folded back, the one in the other, into the shape of a box, 
enclosing all the parts which are calculated not to exceed the space usually 
allowed to a second or third-class railway passenger. The four parts are, 
First, the actual seat, that is to say, the part on which the traveller seats 
himself. Secondly, a frame forming the back, both of these parts being 
comfortably stuffed. Thirdly, two other frames, one to the left and the 
other to the right, forming chair arms. All the parts may be of wood, 
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metal, or other suitable material, and be covered with any sort of stuff, 
leather, or other material, according to taste. When the traveller by boat 
or railway no longer requires the apparatus as a seat or chair, he folds the 
four parts the one in the other, so as to form a box, which is closed by 
a couple of catches, or otherwise, and may be carried in the hand by a 
leather handle like a carpet bag.—Not proceeded with. 


303. a Park, Grove-place, Brompton, ‘* Clarionets.”—Dated 4th February, 


This invention consists in the employment of a key, which covers the A 
natural hole, and which is kept raised by its own spring, and is shut by 
pressing down the thumb of the left hand over the G natural hole, and so 
that the A natural hole is closed when the fingers and thumb of the left 
hand are off the instrument. To produce the note A natural the inventor 
keeps the first finger of the left on its proper hole, and raises the 
tnumb of the same hand from off the G natural hole, by which he allows 
the key covering the A natural hole to open by its own spring. By this 
means the note A natural is produced, and fingering is facilitated 
when this note is required in certain combinations.—Not proceeded with. 

















317. A. H. Rosinson, Dublin, “ Impr applicable to air cushions, mat- 
tresses, dc." —Dated 4th February, 1864. 
In constructing a matress according to this i tion the i t 
makes it of a number of tubular chamb bein; d of a series of 





rings or a coil of india-rubber tubing. One of the air inlets communicates 
with the tubes, and the other air inlet or inlets communicate with the in- 
terior of the chambers. In order to inflate these articles it is simply 
necessary to fill with air the tubes and hollow spaces forming the sides of 
the article, whereupon the expansion of the sides and ends will cause air 
to rush in and fill the enclosed internal cavity or space by its own pres- 
sure, thus making the main portion of the article self-iuflating.—Not pro- 
ceeded with. 

342. R. pe Bray, Rennes, IUe et Vilaine, France, “ Reflecting apparatus 

Jor street and other lanps."—Dated 7th February, 1864. 
This invention cannot be described without reference to the drawings. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


284. J. Moysey, Leytonstone, Essex, * Coating the bottoms and sides of ships, 
éc."—Dated lst February, 1365. 
This invention consists iu applying to the bottoms and sides of iron shi 

or to iron plates used on wooden or iron ships, or to other cubaenqed 
structures, an amalgam formed of mercury and lead alone, mercury and 
tin alone, or of mercury and tin, or lead aud any other metal, The inven- 
tor first tins or galvanises the iron plates, either before or after the ship or 
other structure is built, and he afterwards applies the amalgam by or 
by a pad of wash-leather, or in other mechanical manner, The inventor 
does not limit himself to any particular proportions of the materials of 
which the amalgam is composed, but that formed of the following materials 
in or about the proportions stated answers well, viz. :—Mercury, three parts 
by weight; tin, one part ; lead, one part — Not proceeded with. 


297. T. RourLeper, Sunderland, “‘ Treating spent or used leys resulting 
JSrom the preparation of fibrous substances used in the manufacture of 
paper stock.” —Dated 2nd February, 1865. 

Tuis invention consists in the economic evaporation of the spent Jeys or 
waste liquors resulting from the t of fiorous materials in the manu- 
facture of paper and half-stuff or paper stock, and the subsequent recovery 
of the alkali therefrom. The details of the invention are too voluminous 
to be quoted here in detail. 


301. B. L. Moseer, Sheffield, “* Tooth powder.” —Dated 8rd February, 1865, 

This invention relates .o a new compound of tooth powder which consists 
of the following ingredients, viz.:—LPowdered orris rout, about one sixth 
part ; permanganate of pot about ten grains ; powdered chalk, about twe- 
sixth parts ; powdered cuttle-fish, about one-sixth part. These ir ients 
are to be mixed under a slow heat, and, by degrees, about one sixth part of 
powdered wheat starch is to be added, after which the powder way be 
scented or perfumed at pleasure. 

307. F. Row, Colch » *t Impr: ts in the ufacture of citric and 
tartaric acids, and in the manufacture and treatment of citrate and 
tartrate of lime an log basic p is, and in app em- 
ployed therefor.” — Dated 4th February, 1865. 

Tue patentee claims, First, the separation of the colouring matter from 
the concentrated lemun juice by diiution with water, as described. 
Secondly, the removal of the iron held in selution in lemon juice and solu- 
tions of tartar by means of ferro-cyanide of potassium, as setforth. Thirdly, 
the construction, bination, and arrang t, of - + <ccrna, for wash- 
ing citrate and tartrate of lime or other base, as descri 
310. J. A. Puws.tps, Barl's-court-terrace, Kensington, ** Purification of lead 

to be employed for the facture of white lead, red lead, and litharge.”” 
—Dated 4th February, 1865, 

The patentee claims, First, the purification of desilverised lead, or lead 
which does not contain an available amount of silver, by adding thereto 
zine, and removing the scum or dross rising to the surface. Secondly, the 
removal of the last traces of zinc from lead so prepared by subjecting it 
a high temperature in a furnace, in the bottom of which it forms a bath 
covered by small coal or other carbonaceous matter. 

313. E. Horrin, Paris, ** Rendering uninflammable cotton, silk, and other 
textile fabrics.” —Dated 4th Feb. uary, 1865. 

In carrying out this invention the patentee prepares the hottine in the 
following manner: —He makes a solution of phosphate of lime, into which 
he pours by en excess of ia to precipitate the phosphoric acid 
combined with the ammonia; he filters this liquor to separate it from the 
phosphate of lime, and the liquor is bleached by means of animal charcoal, 
He causes it to evaporate for one hour to concentrate the solution, and then 
adds to it 15 per cent. of silicic acid in a gelatinous state ; he puts the whole 
to boil until the solution has evaporated to a suitable consistence to form a 
crystallised mass, which he causes to dry and afterwards reduces to powder, 
He «mploys gum, starch, and other like sub , as a dressing 
apply the new composition to the articles to be rendered fire-proof, he forms 
a solution composed of about 30 parts per 100 of hottine, 35 parts per 100 of 
gum, and 35 parts per 100 of starch. 

315. R. A. Baooman, Fleet-street, Londm. “ Varnish for preserving wood and 
Sor protecting iron ships and other metal work from oxidation and from 
Souling.” —A communication.— Dated 4th February, 1065. 

This invention consists in compounding the protecting varnish of the in- 
gredients, and in or about the proportions following :—Mix 25 parts by 
weirht of galipot, 25 parts by weight of common resin, and 5+ parts by 
weight of essence of turpentine ; to 80 mers of this mixture add 18 parts of 
sulphate of copper reduced to an impalpable powder, and 2 parts of regulus 
of antimony, also in the state of impalpable powder. Method of prepari: 
the varnish :—Dissolve,the galipot and the resin and a pan or other vesse 
and stir the mixture, withdraw the liquid mixture, pour in the essence 
turpentine, and stir the whole, Pour this mixture into another vessel, in- 
troduce the sulphate of copper and the regulus of antimony, and stir the 
mass, The varnish is poured into jars, bottles, or other receptacles, and is 
ready for use. The in r bstitutes for the turpentine 
petroleum, benzive, or other mineral and vegetable oils, 


319. R. M. Hanvoway, Strand, London, ** Manufacturing peat for fuel.” — 
1863. 


Dated 4th eg 3 
In performing this invention the patentee first breaks up and destro; 

the cellular sponge conformation of the peat, and althouyh this could 
effected by such machinery as the farmer’s ordinary clod crusher, or by the 
pugging mill, or by other suitable means, yet, for the sake of economy, he 
prefers to effect this operation by app of the following construc- 
tion :—He constructs a circular or ring-like enclosure by means of % 
poles, palings, or hurdles, the ground within, or the bottom of which, he 
provides with a ring-like or circular trough, or for the convenience of re- 
moval with two or more sectional troughs, which may be formed of wood 
or of iron, and within this enclosure, and upon the said trough or troughs, 
when supplied with raw peat, he causes catile to be driven round, so that, 
by their weight and the action of their feet, the part of the operation of 
manufacturing peat which consists in mashing and breaking down the 
peat may be effected. After this part of the operation has been effected 
the peat so treated is to be removed and loovely pressed together, and 
moulded into such pats or small sized “sods” as may be desired, whican 
way be effected by hand, for which purpose young boys and girls may be 
employed. This being effected, the peat is placed on the tabies to dry in 
the open air; and in order that the atmosphere may have free access to all 
parts he constructs these tables in the following manner :—The pen a of 
each table are of wood, or of iron, and they should be about 8ft. in height, 
On the top of these tables is a framework of strong liths, or of poste of 
wood, or of bar iron, or other suitable material, covered with a lattice-work 
of laths or with a netting of wire or twive, or any other suitable material, 
which is secured to the framework aforesaid. These tables should be 
from 2ft. to 4ft. wide, as may be convenient, and of any suitable length, 
according to the circumstances of the place or size of the works, The ;ert 
when sufficiently dry for removal from the tables should be placed in 
store-houses with open-work sides, whether of woodwork or otherwise, 
or with ventilating passages, so that the process of air-drying may be 
effectually carried on and complcted. 

320. W. E. Newton, Chancery-lane, London, “ Preparation of superphos- 

phate of lime.” — A com t Dated 4th February, 1865. 









































The object of this invention is to make a dry superphosphate of lime 
from guano by adding sulphuric acid in small portions at a time, bonne 
the batch agitated or stirred with such rapidity as to prevent as m as 
possible the mass from heating. 
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Aue. 25, 1865. 








Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


206. J. Rouvert and H. A. B. Huevet, Paris, “ A new electric pile.”—Dated 
Ath January, 1865. 
In performing this invention the inventors obtain electricity from the 
atmosphere by means of a metal rod terminating in a sharp point, and 
in an upright position at the top of a house or building, or of a 
mast or pole. They obtain electricity from the earth by means of a metal 
bar set in an upright position in the ground (preferring damp) soil, or in a 
well or the like. This bar terminates at top in a sharp point. If this point 
be placed near the lower end of the rod erected in the atmosphere, an 
elecuric current will set in from the atmosphere to the earth, or from the 
earth to the atmosphere, whereby an electric pile is formed, When the 
circuit of this pile is closed. that is to say, when in the space between the 
rod or point fixed in the ground or well and the bottom of the rod erected 
in the atmosphere, there be placed a body or an electro-magnet, the various 
effects obtained from voltaic piles will be obtained from this arrang-ment, 
as, for example, light, heat, and motive power. Several of such piles com- 
bined will form a battery.—Not proceeded with. 





Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
208. Lp, Salford, “* Fly or embossing presses.” —Dated 24th January, 


The stand or frame of this fly or embossing press has a hole formed in it 
which is bored out at its lower end to fit a ram, and at its upper end it is 
tapped to receive a screw, nut, bush, or collar. The screw shaft which 
actuates the ram is made to screw into the ram, which is tapped to receive 
it, and the ram is prevented from rotating with the screw shaft, and is kept 
steady by means of a V-formed part, which is adjustable to a V-formed 
xroove, extending lengthway in the direction of the movement of the ram, 
The upper end of the screw shaft passes through the screw nut or collar, 
and fits so that a collar formed upon the screw shaft comes against the 
onderside of the screw nut, which thus receives and resists the pressure 
when the ram acts. A loose collar is fixed upon the screw shaft above the 
screw nut, so that by means of these two collars upon the screw shaft it 
is prevented from moving endways. In presses arranged according to this 
invention the ram alone has end movement, and the screw shaft has simple 
rotary movement.—Not proceeded with. 

214. C. Roques, Bdinburgh, “ Improvements in the construction of brushes, 
and in the appuratus or means connected therewith.” —Dated 25th January, 


This invention is more particularly applicable to brushing long hair, such 
as that grown upon the heads of females, The apparatus consists of a rod 
or shaft upon which a pulley is rotated by means of a driving belt, the 
shaft or rod being furnished with handles by which the operator holds the 
brushing apparatus against the head of the person to whom it is applied. 
Upon the rod or shaft there is also fixed a frame of metal, or other suitable 
material, at each end of which a roller is fixed ; upon this frame the brush 
is stretched, and is caused to travel upon the rollers by means of a belt 
passing from a pulley connected and driven by the driving pulley on to one 
of the rollers which carry the brush. When stretched, the brush is in the 
form of an oblong with rounded ends, and in travelling one of its sides is 
applied to the head of the person, or to any other object being brushed, so 
that in contradistinction to circular brushes hitherto used, which tangle, 
twist, and break long hairs or filamente, the present construction results in 
@ continuously travelling brush by which these difficulties are obviated, 
and hairs or filaments of any length can be easily and efficiently brushed. 
The brush it-elf consists of a strip of leather, or other suitable material, 
n which the bristles or wires are fixed. 


218. a Gay, Cheapside, London, ** Photo sculpture.”—Dated 26th January, 
465 


This invention relates to an improved method of treating photographic 
portraits when intended to be employed for obtaining sculptured models 
therefrom, and consists, First, in cutting the material on which the portrait 
is taken or printed, as may be found most desirable, and in using the 
marginal or outer portions of the material as templates, which the inventor 
proposes to arrange and operate with in the following manner :—For 
example, upon a circular table or bed plate he arranges or disposes, say, a 
dozen blocks capable of sliding in radial grooves, by means of screws or 
otherwise, towards and from the centre of the circular table aforesaid, and 
in each of the said blocks he fixes an upright rod with clips affixed thereto 
for holding the before-mentioned templates. He also mounts the aforesaid 
circular table on an upright pivot, the principal length whereof is formed 
square and the extremities round. The upper end of said pivot carries a 
loose collar with slots about its periphery to receive and hold steady the 
several templates aforesaid. The material to be sculptured is placed ina 
plastic state on the aforesaid upright pivot, and the said plastic material 
roughly shaped by hand previous to operating thereon by the several 
templates as follows :—Having obtained by a table means the requisite 
number of photographic pictures, from different points of view, of the 
pee or object to be sculptured, he then p Is to cut out the picture. 

‘or example, suppose it be a profile, he carefully cuts along the outline of 
the forehead, nose, mouth, and chin, and uses the outer divided portion 
of the material as a template, which he places in the clips of one of the 
upright rods aforesaid, and in this manner he proceeds with each different 
photographed position of the person or object to be sculptured ; having 
fixed all the temp! thus obtained in proper position, he commences to 
operate therewith as follows :—He takes first that template containing the 
most prominent outlines, and pushing it into contact with the plastic 
material aforesaid, holds this template steady with one hand, and with the 
other hand moves the plastic material partly round backwards and forwards 
until the template has scraped the material at this part to the shape of 
the template, or partly so, and in like manner he proceeds successively 
with al! the other templates until he brings their edges close together in 
the collar that supports them, after which the sculptured model may be 
finished by hand.—Not proceeded with 
222. J. H. Perper, Boundary-road, St. John’s Wood, and W. W Tontn, 

North-street, Pentonville, “‘ Apparatus for illusory exhibitions.” —Dated 
26th January, 1865, 

This invention cannot be described without reference to the drawings. 

223. S. Suarr, Melton-place, Buston-square, and D. Smiru, Brill-row, 
Somers Town, ** An elastic valve and high-pressure and general tap.”— 
Dated 26th January, 1865. 

This tap is made of metal, with the exception of the seat or cushion of 
the valve or plug or plunger, which valve is made of metal, resting on and 
passing through an elastic seat or cushion ; the seat or cushion is made of 
vulcanised india-rubber, or of cork and india-rubber, or of cork, india- 
rubber, and canvas combined. The tap is made in two parts which screw 
one into the other, between which two parts the elastic seat or cushion is 
placed, so that by turning one part it screws up and compresses the elastic, 
which is forced forward so as to meet the valve, thus renewing the joint at 
any time when it may become in any way deficient. The valve plug or 
plunger is worked by means of a screw crank or eccentric in connection 
with the handle, as may best suit the size and purpose to which each tap is 
to be applied —Not proceeded with. 

224. KR. Musuxr, Chelienham, *‘ Lining the sides and bottoms of puddling 
JSurnac-s employed in the manufacture of iron or steel, a&c.”"—Dated 26th 
January, 1865. 

This invention consists, First, in employing that compound ore of 
titanium and iron called ilmenite, when crushed, stampei, er otherwise 
pulverised, and mixed with refractory substances, such, or instance, as 
sand, silica, kaolin, calcined tron slag, or hematite iron ore, for the purpose 
of lining the sides or bottoms, or the sides and bottoms, of paddling furnaces 
and other furnaces used in the manufacture of iron or steel ; and, Secondly, 
the invention consists in employing the said crushed, stamped, or other- 
wise pulverised ilmenite, when mixed with refractory substances for mend- 
ing, repairing, or fettling, the sides or bottoms, or the sides and bottoms, 
of puddling furnaces, balling furnaces, hollow fires, gas furnaces, and other 
furnaces or converters employed in the manufacture of iron or steel. 

230. C. FALCK, Union-street, Clarendon-square, London, ‘* Ice safes.” — Dated 
26th January, 1865. 

In constructing an ice safe according to this invention, the ice safe may 
be of any desired external form or shape, but, by preference, of a cylindrical 
form. The patentee constructs these safes double, leaving a space between 
the inner and outer cylinders, into which charcoal or other suitable non- 
conductor of heat is placed. Each safe is made to receive any desired 
number of shelves, on to which the articles to be cooled are placed. In 
front of each safe is a door, which is double, and is filled with a non-con- 
ductor of heat, as described above. At the back the safe is divided off by 
& vertical partition, in the front of which the shelves and articles to be 
cooled are situated ; at the back of this partition is a chamber for receiving 
the ice ; this chamber n.ay extend from top to bottom of the safe, but the 
patentee prefers that it should not descend lower than the bottom shelf. 
At the bottom ofthe safe a hollow chamber is formed, communicating with 
the ice chamber by a pipe or tube, so that the water from the ice may 
descend freely into this bottom chamber, and from time to time be drawn 
off therefrom by asuitable cock or tap. It is preferred to make these safes 
of sheet meta), such as iron coated or covered with zine or tin. 

234. W. CuLarK, Chancery-lane, London, “* Improvements in pencil-cases 
usually termed ever-pointed pencils."—A communication.—Dated 26th 
January, 1865. 

This invention consists in facilitating the application of the lead without 
the necessity of removing the stump, which always remains in the holder ; 
in fact, by these improvements, it 1s almost im ible for any portion to 
remain, as the inventor qe an interna! rod which pushes up the lead 

© lead is also introduced at the same end as 











until it is entirely used ; 











that from which it emerges, consequently, the nose or point never requires 

unscrewing, and so ensures in: strength, economy in the manufac- 

ture, and facility in the use of the pencil-case. 

235. J. E. F. Lupeke, Stonefield-street, Islingt com- 
passes for ascertaining the utmost correctness of the contents and square 
of any circle.” — Dated 27th January, 1865. ; 

This invention consists in the use of a wheel which is attached to one 
point of a compass, the periphery of which is divided into measures, and 
marked by lines and figures on the sides thereof, and fine short pins are 
fixed on the periphery, so that by turning the compass the wheel will re- 
volve and describe and mark the exact measurements of the circle lines. 
Fine cuts on the periphery will prevent the wheel from slipping.— Not pro- 
ceeded with. 

287. J. Hind, Liverpool, “ Pumps for lifting and forcing liquids.” —Dated 27th 
January, 1865. 

Ths invention cannot be described without reference to the drawings. 
238. R. Hetsuam, Poultry, London, “ A new or improved instrument jor 

removing dirt from the inside of the barrels of keys, and an improvement 
in the manufacture of keys.” —Dated 27th January. 1865. 

The object of this invention is to have a new and peculiar instrament 
always at hand, and suitable to remove the dirt in the shortest time. The 
description of the said instrument is as follows :—A ring or handle is formed 
capable of being attached to an ordinary ring or chain accompanying the 
person, and from the said handle extends a rod or stem of sufficient length 
and diameter ; at the end of the stem » screw is cut the diameter of which 
is less than that of the barrel of the key into which it is to be inserted. On 
this screw a double sharp-pointed worm is fixed, the points of the worm 
being directed outwards when screwed on for use ; when not in use they are 
directed inwards by unscrewing, reversing, and screwing them on to the 
stem, when the points are guarded from injuring by entering a small cup 
which forms part of the stem. Another form of the said instrument is 
such that, instead of the worm being loose and screwed on, it forms part of 
the stem in solid continuation thereof; and in order to guard the points 
from vo eed when not in use a cylindrical guard piece of proper length is 
screwed over the points and extends a little beyond them ; when the worm 
is to be used, the guard is unscrewed and passed back along the 
stem up to the handle of the instrument; when the clearing has been done 
it is passed down and re-screwed over the worm. A small pin passes 
through the top of the guard, and prevents it from leaving the screw out- 
wards, so that itcannot be lost. The application of the instrument is such 
that, when the worm is duly screwed on or unguarded (as the case may be) 
it is inserted in the barrel of the key ; a moderate pressure with a slight 
turn fastens the points of the worm into the dirt, and then, on withdrawing 
the instrument, the dirt will follow it, being attached thereto ; in any case 
a very few trials will remove all the dirt. In the case of new keys a very 
appropriate form of the instrument is as follows :—The barrel of the new 
key is to extend up to the handle, inside the barrel a ram or piston is fitted, 
the head being such a depth in the barrel as wiil allow the key to enter the 
keyhole freely. The ram is screwed into and is propelled by a fine cut 
screw which has a shoulder inside the handle end of the barrel, and which, 
passing outwards into the handle ring, has a button screwed to its end, in 
such a manner that, on turning the button, the ram is made to move for- 
ward to the mouth of the barrel, expelling all the dirt therefrom ; then, by 
reversing the motion of the screw, the ram is brought back to its proper 
place in the barrel, so that the key can be used again. 

241. J. Compe, Leeds, “ Improvements in the action and arrangement of 
drilling machines, turning lathes, and other machine tools in which a 
variable speed is required.” —Dated 27th January, 18665. . 

This invention cannot be described without reference to the drawings. 
249. V. Bure, Paris, ‘' Filtering appar stuses."—Da'ed 28th January, 1865, 

This invention relates to improvements in apparatus for flcering, by 
means of natural or artificial porous stones, slabs, or diaphragms, water, 
wine, vinegar, beer, oils, saccharine solutions, aqueous salts of indigo, paper 
pulp, ceramic slips, or other suitable liquids, or semi-liquids, either in the 
cold or warm state, and in a more certain and perfect manner, particularly 
in much larger quantities comparatively to the bulk of the apparatus, than 
by the filtering apparatus hitherto in use, the filtering in this apparatus 
taking place partly on the same principle as that of the filtering through 
filtermg paper, that is to say, through very thin filtering media of sufficient 
porosity for allowing an easy and rapid percolating of the liquid through 
them, the reguired rigidity and resisting power being given to the said 
porous slabs or diaphragms by special means as described, and for allowing 
the filtering to take place from either side or surface of the said filtering 
media towards the opposite side or surface, and thus permit of an easy and 
effectual clean-ing of them. e 
252. J. Raines, Dukinfield, Cheshire, ‘ Mortar mills."—Dated 28th January, 

1865. 


“© Math. tien? 





This invention consists, First, in causing the runners of mortar or other 
such mills to be pressed upon the bed thereof by a spring or springs. 
Secondly, in mounting the mill upon a framework, which also carries a 
hoisting apparatus, and an engine for driving the same, the whole cousti- 
tuting an apparatus complete in itself. 

257. W. Foster, Southampton-buildings, Chancery-lane, London, * Screw 
taps more especiully designed for cutting threads in the ji'tings and con- 
nections for gas, steam, and water pipes.” —Dated 28th January, 1865. 

This invention consists in so constructing end arranging the parts of 
screw taps that the cutters may be withdrawn from their work without 
reversing or stopping the tap or machine in which the said tap is used. 
In the lower part of the stock are formed two or more grooves converging 
downwards ; in these grooves are placed cutters, which are kept from 
moving laterally by means of a projeciion upon each side thereof passing 
into a recess formed on the sides of the grooves, and they are connected at 
their upper ends to a collar around the stock, and thus held in position. 
This collar is loose on the stock, but is kept from falling down by means of 
a pin passing through the stock and projecting on both sides into a slot 
formed in the collar. These slots extend each about one-fourth around the 
collar, and are so shaped that by turning the said collar the cutters which 
are attached thereto are raised or lowered as may be desired. When the 
pins are at the lower part of the slot the cutters are in position for work- 
ing. ‘To keep the cutters in place when at work the lower part of the slot 
is made horizontal, the r ind ing inclined upward, and forming, with 
the lower part, an obtuse angle. When the cutters have completed their 
work, the cullar is held ny means of handles fixed for convenience on both 
sides thereof, and the spindle continuing to rotate, moves the pins along 
the said grooves, and, consequently, the collar is lowered on the stock and 
forees the cutters down the converging grooves. By this means the cutters 
are set free from the thread of the screw, and readily withdrawn by turn- 
ing the collar until the pin is again brought to the lower part of the groove, 
when the cutters are in the proper position to form another thread. 

259. J. McInnes, Liverpool, ‘* A metallic anti-corrosive varnish for protect- 
ing the surfaces of metals from oxidation.” — Dated 30th January, 1865. 

The object of this invention is to protect the surface of metals from oxida- 
tion by means of a metallic anti-corrosive varnish consisting of a metallic 
soap formed by decomposing an alkaline soap by a metallic salt, by 
preference the sulphate of zinc. The metallic soap thus formed is then 
purified by washing or other means, after which about 10 per cent. of 
tallow is added ; the whole is then thinned to the consistency of varnish 
by adding petroleum or other voatile spirit, in which the metallic soap 
will dissolve. The whole is then pa-sed through a filter and refiltered 
until perfectly clear and bright, and free from ail insoluble matter, when 
it is stored in close vessels to prevent evaporation ready for use.—Not 
proceeded with. 

261. W. Traut, Wakerield, and A. NayYLor, Bradjord, “ Apparatus for 
extracting or expressing oil or grease from the greasy waste of fibrous sub- 
stances, d-c."’— Dated 30th January, 1865. 

This invention relates to that kind of apparatus in which a perforated 
cylindrical vessel is placed within another cylindrical vessel capable of 
holding water or other liquid, and the substances or materials to be 
operated upon are put into bags and placed in the perforated vessel, and a 
piston or cam is caused to press thereon. Now these improvements con- 
sist in constructing this perforated vessel of either cylindrical or other 
suitable form, and in two or more parts longitudinally, which parts are 
held together by belts or hoops placed around them. The hoops are 
jointed in one or more places, and connected by rollers, wedges, or other 
suitable means, so as to be made tight thereon, and readily disconnected to 
allow the parts of the vesse] to open or expand. The patentees also em 
ploy within this vessel another vessel of finer perforations, or with smaller 





holes therein, which is also in two or mor: parts longitudinally, and lined | 


within with finely perforated zine, or other metal or material, or wire 
gauze, or woven fabric. The substances to be operated upon are placed in 
this vessel (instead of being placed in bags as heretofore) and pressed by a 
a piston or ram in the usual manner, and to prevent injury to the lining by 


the action of the piston they place longitudinal rods or slips of iron or other | 


material at suitable distances apart on the face of the lining. 

262. J. Ginson, Ryehope Colliery, near Sunderland, ** Apparatus for relieving 
wire ropes from strain when used in bfting and lowering weights.” —Dated 
30th January, 1865. 

This invention relates, principally, to the lifting of weights in coal mines, 
and consists m the application to the bearings of the lifting pulley of 
laminated springs resting on elastic beds or cushions, such springs being of 
sufficient reactionary power to take the usual strain off the lifting wire 
rope, and thereby to relieve it frow al] strain, except that of tension. For 
this purpose the springs are applied under the bearings of the pulley, and 
so as to be capable of working within met.! boxes secured to the oruinary 
frame for supporting the puiley. These springs each consist of a series of 
steel plates suitably fixed together, and —a a spring of the requisite 
strength, which rests at each end on rollers (preferrea to be of cast steel) in 
order to preveit the friction of the spring when we rking. These rollers are 
inserted in cavities formed in the bed p ate of the box undercach bearing. The 


springs also rest on cushions of india-rubber, confined within metal guides, | 


the upper edges of which are curved to correspond with the concave form 





| or belt 


| malleable iron, copper, brass, steel, wrought or cast iron, 


of the bottom plate of the spring, and the cushion is of sufficient depth to 
extend above the top of the guide plates, so as to leave space for deflection 
between the bottom plate of the spring and the top of the guide plates, 
such space being filled with india-rubber; and there are compensating 
volute springs fixed in the centre under the lamina'ed springs for the 
purpose of restoring the latter to their position for the 1 of the 
downward pressure on them. 

267. M. Cartwriaut, Tavistock-street, Covent-garden, London, “ Apparatus 
and means for giving alarm in case of fire.” —Dated 81st January, 1865. 

In performing this invention the inventor carries round the rooms, by 
preference near the ceiling, or inserted in the walls, wires or gu'ta-percha 
cords, which, at the corners, are united to bell crank levers or carried over 
pulleys ; and, supposing the apparatus to be applied to a house or ware- 
house, he carries these cords or wires round each room or compartment 
terminating at an alarm placed, by preference, at the lower part of the 
building, and in a conspicuous position. The wires or cords are held in 
tension at certain points in each room or compartment by being inserted 
in a vessel or case filled with a flexible snub y position, or mixture, 
alloyed so as to make it more or less sensitive to heat, such, for instance, as 
tallow, or other fatty substance mixed with wax, gutta-percha mixed with 
pitch, or any subst position, or mixture which will hold the end 
of the wire or cord securely ; so long as the wires are so retained the alarm 
cannot go off or work, but, upon a tire taking place, or on a given degree 
of heat being generated in the room or compartment, the composition 
retaining the wires or cords softens, and the cords thus losing their holding 
power, release a lever or levers in connection with the alarm and set it 
into action. Separate wires or cords are, by preference, led from each 
distinct compartment or room to the alarm, which latter is provided with 
a dial plate, and according to the cord or wire which has been released by 
the heat, so the dial indicat+s the compartment from which the said cord 
or wire has been released, and in this manner the room or compartment in 
which a fire exists is readily ascertained.—Not proceeded with. 

268. J. W. Gin, Goswell-street, London, “‘ Clothes fastener, dc.” —Dated 31st 
January, 1865. 

This clothes fastener is composed of two pieces of sheet iron or other 
metal formed and united together as follows :—Each piece is made square, 
and of equal size on three of its sides, thé fourth side of each being made 
with a tongue, projecting from the middle part one-third the length of 
such side, so as when bent at a certain angle’ from the other portion, to 
form the handle of such part of the fastener. Each of these pieces the 
inventor bends, at the square portion thereof, into a semicircular or par- 
tially semicircular shape, so ae, when joined, to form a ring or circle which 
shall hold the clothes on the rope or line. These two pieces he unites 
together by means of a hinge, which he forms out of that part of each of 
the handles which is immediately above the ring or body of the fastever, 
by cutting out rather more than one-third of one of the handles in 
the centre of its width, and one-third ‘the width) from each side of the 
other handle in the corresponding part thereof. When the two sides of the 
body of the fastener are stamped to the required shape the handles 
are also, by the same process, bent to the opposite angles required, and the 
hinge portions are concaved, each in opposite directions, so that, when the 
centre third of the hinge is passed through the space between the outer 
thirds, a wire bolt is inserte’, to secure which the ends or outer parts may 
be partially flattened, leaving the centre portion to move freely on the 
bolt; or the centre portion may be tightened over the bolt, leaving the 
other portions to work freely. Attached to the upper part of the handles, 
by means of rivets, is a small steel V-shaped spring, whereby, when the 
handles are brought close together, the ring or clasp parc below the hinge 
opens for placing over the clothes on the rope or line. On liberating the 
handles the spring forces them apar', thus closing the clasp part tightly 
over the rope or line. —Not proceeded with. 

274. E. P. ConquHoun and J. P. Ferris, Laurence Pountney-hill, London, 
“ A lubricating apparatus by condensation under pressure of steam.”’— 
Dated 31st January, 1865. 

This invention cannot be described without reference to the drawings. 
282. G. J. Vertur, Weymouth, “ Manufacture of oil cake and food for 

animals.” —Dated 1st February, 1865. 

Oil cakes have been manufactured by pressing linseed into cakes when ex- 
tracting oii therefrom, and cotton seed has also been pressed into cakes 
when extracting oil therefrom, and such cakes have been used as food for 
animals, This invention consists in manufacturing cakes and food for 
animals compounded of these two materials, with or without other vege- 
table matters, suitable for the food of animals. For this purpose the linseed 
and the cotton seed are separately pressed to obtain their respective oils. 
The cakes thus produced are then broken down and mixed in any desired 
proportions, either with or without other vegetable substances suitable for 
food for animals, and such compounds are then submjtted to pressure in 
order to form them into oil cakes and food for animals.—Not proceeded 
with, 

283. J. Roper, Birmingham, “‘ Corkscrews.”—Dated 1st February, 1865. 

In carrying out this invention the inventor forms the screw and pin as 
usual in one piece, secured, as in the ordinary way, to the head ; he formsa 
barrel with a long tubular neck, through which barrel and neck the screw 
and pin are passed before being secured to the head. A tube isalso attached 
to the head, which tube conceals the pin ; into this tube the neck slides, as 
the screw is inserted into the cork. The cork is drawn by continuing to 
turn the screw in the same direction as that employed for inserting it into 
the cork, this action forcing the cork up the worm of the screw and out of 
the neck of the bottle. Once drawn the cork is released from the screw by 
turning the head in the contrary direction, during which operation the cork 
bears upon the shou'der or dome of the barrel, while the screw is being 
drawn through it.— Not proceeded with. 

285. G. H. Pigrcr, Meavy, Devon, ‘‘ Socket for pipes.” —Dated 1st February, 
1 














865. 

This invention consists in forming one end of pipes with a tapered socket 
to receive a spigot on the end of the next following pipe, which spigot is 
also tapered to fit into the tapered socket. Tne inventor forms the spigot 
with a flange round its base or largest circumference, to prevent the lead 
or other material used for packing from being forced out ty the pressure 
in the pipes. The base or smallest circuuference of tne socket 18 provided 
with a corresponding flange or shoulder, in order that for heavy work, or 
where the joint is likely to get injured by the shaking of the machinery or 
otherwise, a cramp iron may be placed on each side to clip or hold the 
flange on the spigot, and the flange or shoulder on the socket. : The cramp 
irons may be secured by aring driven tightly over them.—Not proceeded 
with, 

288. A. S. STOCKER, Wolverhampton, “ Rejlectors."—Dated 2nd February, 
1 


This invention has reference to the construction and combination of 
reflecting mirrors to be used in place of ordinary toilet looking-gla*ses. 
The patentee joins or unites together in such a manner the various parts 
and limbs which he so employs that when united he obtains novel move- 
ments and configurations in the apparatus which he intends to construct, 
affording thereby many advantages, v hic are the enabling of several 
persons to be using the peculiar toilet glass at the same time, and the 
capability of momentary adjust: ent, so as to render a steady, fixed, and 
comprehensive view of those parts of the person so Gesirable to be seen 
when dressing or performing other operations of the toilet. 

291. A. Murray, Lamb’s Conduit-street, London, “ Manufacture of boots and 
shoes.” —Dated 2nd February, 1865. - 


This invention consists in the employment of heel plates madi 
zinc, or lead, 


nailed or screwed on wooden lasta of all sizes, on which to make mens, 


women’s, and children’s boots and shoes. 
294. J. Batt, Shefield, Yorkshire, ‘‘ Sheep shears.”—Dated Qnd February, 
1865. pm: 
These shears are made entirely of the best cast or shear steel. which is 
rolled into sheets of suitable thickness, and rolled to the required form. 
All that is requisite then is to bend up the edge of the steel so as to form 
a back to the blades, and also give the required shape to the handles, 
which may be done with the hammer in a few minutes, and at a ge wed 
or it may be bent up into the requisite form by machinery, withou 
the use of the hammer. The shears being then ground up and polished are 
ready for use, P 
298. W. VALE, Birmingham, “ Manufacture of pencil cases." —Dated 3rd 
February, 1865. a ; ote 
Pencil cases constructed according to this invention are so made tha) Tee 
head or upper end unscrews in the usual manner, as is well understood. oo 
watch key is attached thereto, and a sufficient space being reserved ior 
same inside the barrel, the head is screwed on in the ordinary way. 


” 
| $00. G. and D. Hurn, Norwich, “ Manufacture of driving bands or belts. 


— Dated 3rd February, 1865. 2 

This invention has reference to an improved descripti iee 
ble to hinery or other useful purposes, whereby eer" 
strength aud durability are obtained, thereby rendering the same eS aa 
ject to wear and tear from the cutting of the selvage over the cg ce. 
at present, and consists in the employment of a woven combination oO held 
gitudinal threads or warp, composed of vegetable or other fi “— at 
or bound together through the medium of a transverse shaft or : ju Fog 
leather, hide, or other like material, interwoven between the — vo 
dinal warp, so as to form a hard and durable selvage, the said com aw ae 
admitting of other modifications in the external faces, being my) yc, 
such as the interlacing of strips or strands above and below the 4 a 
placed either diagonally, crosswise, or in any other suitable mani po 
alternate or intermediate intervals or spaces, either through, over, or 
the same, and woven to any width or texture required. : oa 
303. M. BLANK, Carlton, Nottinghamshire, “‘ Working ships’ pumps. 
Dated 3rd February, 1865 

The objects of this ‘evention are to work the pumps with grees er 

and facility than heretofore, and also to work them from the upper 


on of driving band 
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decks, so as to obviate the necessity of going below for this purpose, as is 
now the case. To this end the patentee transmi's the power to the pumps 
from the capstan by means of endless chains, racks, bands, or by shafting 
and cog wheels, instead of working them by hand with cranks or levers in 
the ordinary manner. 
304. W. CLARK, Chancery-lane, London, “ Sewing machines.”—A communi- 
cation.— Dated 3rd February, 1865. : 
This invention relates to improvements in sewing machines in which the 


needle carrier has the ordinary vertical motion and a lateral movement - 


which produces the rise and descent of the needle alternately in different 
lines at a certain distance apart for the purpose of forming what is termed 
the ‘‘ whip stitch,” produced by interlacing the two threads, one of which 
is furnished by a shuttle from a ball or reel, and the other by a bobbin 
serving to feed the needle. The invention consists, First, in the production 
of what is termed the whip stitch with two threads by means of a lateral 
movement, and serving more especially for sewing or uniting cloth or other 
fabric, or even leather, the threads being much stronger than those 
hitherto performed. Secondly, in an improved means of feeding the 
fabric, with the object of preventing the resistance due to the weight or 
adhesion of large pieces of fabric (such as sail-cloth, awnings, tarpaulins, or 
leather) interfering with the fee?. Thirdly, in the application of two 
needles having the eye near the point in combination with two shuttles, 
each double-pointed, for the purpose of forming a series of stitches or 

seams in two parallel lines at a given distance apart. Fourthly, in an im- 

proved mode of driving the shuttle without the aid of the ordinary guides, 

fixed or otherwise. 

312. R. S. Baker, Hargrave, Northamptonshire, * Vermin and other traps.” 
Dated 4th February, 1865. 

This invention has reference to that class of traps denominated teeth 
traps, and consists in placing upon the jaws, or those parts of the trap 
which, by closing upon each other, grasp and secure the animal between 
them, pads, cushions, or coverings of vulcanised ‘1 or any other 
soft elastic material, whereby the animal is clasped and securely held. but is 
not torn or lacerated, and, quently, subjected to y suffering. 
—WNot proceeded with. 

314. W. CLARK, Chancery-lane, London, “ Combustion pump.”—A communi- 
cation.—Dated 4th February, 1865. 

This invention is an improvement on that class of pumps or water eleva- 
tors in which, by the combustion of the hydro-carbon liquid, a vacuum is 
produced, whereby the water or other liquid is caused to rise through the 
suction pipe, and to discharge at the desired point. The invention consists 
in the use of steam combined with the hydro-carbon liquid in the interior of 
the reservoir or chamber in which the vacuum is to be produced, in such,a 
manuer that, by the condensation of the steam, the intensity of the vacuum 
is considerably increased, and the raising or elevating of the water is mate- 
rially facilitated. 

316. J. L. Hancock, Goswell-road, London, ** Cushions for billiard and other 
like tables."— Dated 4th February, 1865. 

This invention consists in facturing of vulcanised india- 
rubber by the introduction of a tube or tubular vessel or core formed of 
previously vulcanised india-rubber into a mass of india rubber, which is 
afterwards moulded into the form required for the cushion, and the whole 
vuleanised. In some cases the inventor introduces a strip of previousiy 
vulcanised india-rubber to form the face, or that part of the cushion with 
which the balls come in contact. Again, in some cases, in lieu of a 
vulcanised india-rubber tub, he inserts a thin steel tube or tubular sprine 
into the mass of india-rabber before being lded and vulcanised.— Not 
proceeded with, 

321. C. R. MARKHAM, Eecleston-square, London, “‘ A new method for remov- 
ing or destroying the momentum of heavy bodies by means of an elastic 
machine or machines.” — Dated 6th February, 1865, 

This invention cannot be described without reference to the drawinzs. 
322, J. Booru, Manchester, ‘‘ Manufacture of paper-hangings."—Dated 6th 

February, 1865, 

This invention cannot be described without reference to the drawings. 

334. H. Masters. Bristol, © Stwing and other machines.".—Dated 7th 
February, 1865. 

This invention consists in the use of two or more rollers attached to or 
connected with a pedal or lever, such rollers acting or pressing upon 
straps, cords, or bands, by means of which a spindle may be set in motion, 
and the velocity ratio may be varied. 
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Wuat AMERICANS THINK OF THE ATLANTIC CABLE.—We extract 
the following from a New York contemporary :—“ It is difficult to say 
whether the success or failure of the Atlantic telegraph would 
furnish the greater stimulus to a new enterprise, established on a 
broader foundation. and appealing more directly to the sympathy 
and the support of other nations beside that which ranks as the 
pioneer in this undertaking. Every one who wishes well to the pro- 
gress of industrial science, to the success of honourable enterprise, to 
improved facilities of intercourse between the leading communities of 
the world, must be prepared to bid a cordial God-speed to the first 
Atlantic Telegraph Company. If the great cable meets the expecta- 
tions formed of it, we shall find it an auxiliary of commerce and an 
agent of peace. But it is important, withal, that we should remember 
that its international character is determined by sufferance, instead 
of being established by treaty. Essentially, it is a British enter- 
prise, beginning and ending on British territory. Our interest in it 
is great and direct; so also is our interest in the splendid fleets of 
German, French, English, and Scotch steamships that keep the 
Atlantic ferry running. In these enterprises we are not only 
interested, but they are most deeply interested in us. Wegive them 
all the commercial value they possess. We fill their holds with 
freight, and their cabins with passengers going east and coming 
west. They are American in everything but ownership—a state of 
things which, however little consoling to our mercantile spirit and 
our national pretensions, is accepted uncomplainingly—for a time at 
least—as a great public advantage. The same liberal estimate will 
be placed by our people upon the benefits which we shall derive from 
the transmission of telegraphic intelligence from one British island to 
another British island. That intelligence can find ¢ market at the 
western end of the line only after it has been forwarded here. In 
like manner, all or nearly all the valvable intelligence delivered at 
the eastern terminus of the cable will come from here. So that, if we 
are to be dependent upon a line which is essentially foreign property, 
we have the satisfaction of thinking that but for us it would not be 
worth any one’s while to build such a line at all. The Newfoundland 
fishermen, or for that matter the New Brunswick and Canada 
lumbermen, can derive all the benefits that they need seek from the 
purchase of the news second-hand in our market. So that, even if 
they were able to support such a line as an extra-provincial luxury, 
they have little interest in doing so when the bulk of the news will 
come to the New York wholesale market, just as the bulk of nearly 
everything else that Europe can spare comes, to be distributed hence 
all over the continent to suit small dealers. Our relation, then, to 
the telegraph and its owners is seen to be rather a peculiar one. in 
# time of peace like the present it need not work any less satisfac- 
torily, or any more to our disadvantage, than do the fleets of 
foreign merchant steamers loading and unloading every day at our 
wharves. All the disability under which it piaces us resolves itaelf 
into a certain loss of that sort of credit which attaches to commer- 
cial enterprise. We are served instead of serving ourselves. We 
are already provided with the luxury of speedy ocean travelling 
accommodation, and are to be provided with the luxury of speedy 
ocean telegraphic accommodation, simply because we are able and 
willing to pay for both. And, a3 every one sees, it is well enough so 
long a8 we are at peace with the world generally. The question is, 
how long can we afford to profit thus by foreign enterprise, even 
while we are allowed the honour of paying the highest current price 
for the use we make of it ? Much of the energy, perseverance, 
labour, and endurance which have been expended on this very enter- 
prise are American, and might be traced back for a full decade to the 
efforts of a number of merchants of this city in 1854, to give furm and 
practical shape to the ‘New York, Newfoundland, and London 
Telegraph Company.’ The strange thing, then, will be, if none of 
the same energy, enterprise, and liberality can be utilised for the 
establishment of an ocean cable which should be thoroughly inter- 
national in its character, which should have its neutrality determined 
by treaty, and which, above all eise, should have its great western 
terminus in New York. Such a line by way of the Azores, taking in 
St. George, Madeira, and terminating in the eastern hemisphere, at 
Cape St. Vincent, would certainly present fewer natural difficulties in 
the way of construction than that between Valentia and Heart's 
Content. The longest stretch of submarine line would be something 
under one thousand miles; and a treaty with the Governments of 
Denmark and Portugal would be as little liable to rupture as any 
that probably could be formed with any other European power.” 


Crvupap-Reat axp Bapvasez Ratway.—(From our Correspondent.) 
—Another section of this important Spanish line has been opened. 
It is stated that the entire line, including the Belinez branch, will be 
completed by April, 1866. 

Rate or Speep on Ramways —Herapath’s Journal thinks the 
high speed at which express trains are propelled on English rail- 
ways, and which is a fruitful source of accident, should be reduced 
The writer says it is almost impossible fully to estimate the cost of 
running at excessive speed, for the cost of wear and tear is not 
accurately ascertained, and, in case of accident, there is an undeter- 
mined loss of traffic, besides compensation payments to be made. 
The higbest rate of speed on the Continent is only about thirty-five 
miles per hour, and even that is very seldom attained. 

Tue Areruvsa. — Her Majesty’s ship Arethusa, much to the 
disappointment of her captain, officers, and crew, was prevented 
from joining the Channel squadron in its late visit to the French 
ports, owing to the wood “lagging” of her boilers having taken 
fire. There is no one upon whom the blame for the cause of this 
accident can rest, simply because the contractors for the machinery 
had complied with the specifications contained in their contract. 
The officials at the Admiralty are also free from censure, as when 
the boilers of the Arethusa were fitted this “lagging” was deemed 
the best protection against fire then known; but subsequent ex- 
perience has shown that it is absolutely necessary that an incom- 
bustible material should be used in covering the steam pipes and 
boilers, especially of ships of war; and we understand that the 
Admiralty are quite prepared with a substance which will entirely 
prevent the recurrence of such disasters as that which very nearly 
deprived the country of so valuable a ship as the Arethusa, We 
have been informed that the official report will go to prove that we 
are right in saying that the fire was caused by the ignition of the 
“lagging,” 

More Companies.—The following new undertakings are spoken 
of as about to be brought out:—Hampstead Brewery, capital, 
£30,000, in £10 shares; Lancashire Brickmaking, capital, £30,000, 
in £10 sbares; North of Europe Land and Mining, capital, £48,000, 
in £100 shares; Palmer’s Shipbuilding and Iron, capital, £2,000,000, 
in £50 shares; Holywell Level Silver Lead Mining, capital, £58,000, 
in £20 shares; Maida Vale Investment and Advance, capital, 
£10,000 in £5 shares; Llanelly Iron and Tin Plate, capital, £100,000, 
in £25 shares; San Francisco and Atlantic Railway, capital, 

£4,000,000 in £20 shares; Oriental Gas, capital, £300,000, in £5 
shares; Courtenay Slate and Slab, capital, £10,000, in £1 shares; 
Frith Colliery, capital, £10,000, in £10 shares; Looe Gas and Coke 
Consumers, capital, £2,000, in £5 shares; London and Northern 
Insurance, capital, £250,000, in £5 shares; Canadian Washing 
Machine and Agricultural Implement, capital, £10,000, in £1u 
shares; Provident Clerks and General Guarantee Association, 
capital, £50,000, in £10 shares; Great Grimsby Working Men's 
Building, capital, £10,000, in £10 shares ; Bradford Cotton, Woollen, 
and Worsted, capital, £1,000, in £10 shares; Curzon Exhibition 
Hall, capital, £15,000, in £10 shares; Thomas Adams and Co., 
capital, £360,000, in £20 sharas; Keswick Hotel, capital, £30,000, 
in £10 shares; Proprietary Club, capital, £7,000, in £10 shares; 
British and Foreign Granite, capital, £50,000, in £10 shares; Phos- 
phate of Lime, capital, £300,000, in £25 shares; Bacup Umuibus 
Conveyance and Livery Stables, capital, £5,000, in £50 shares; 
London Court Tailors, capital, £200,000, £100 shares. 

Apoprion or Execrric COMMUNICATION BETWEEN PAsseNGERS AND 
Gvarps on THE Souta-Western Ramway.— The managing authori- 
ties of the London and South-Western Railway have just adopted 
the system of electric communication between passengers and 
guards of trains which was brought lately under the notice of the 
public by Mr. Preece, the telegraphic superintendent of their line. 
The carriages of the Exeter express are now fitted with the appara- 
tus, and plain directions for its use have been issued. These are as 
follows :—“ In the event of something of a serious nature occurring 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDUTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisuep Iron: Slightly Less in Demand: Active Canadian Trade : 
“ Underselling,” Complaints of —Pia rox: Buying for Future Sale 
-—MILLMEN aNp Couitens IN Norta Srarrorpsue: Movement 
for Advance of Wages ; 500 Colliers * Out” —Coau Traps: Varied 
Condition — Harpwares: Steady: The Nailmakers to have their 
“ Twenty Shillings in the Pound” —Battisn Association Meetine : 
Are the Savans to go to Wolverhampton ?—Muvvanp Bouse Inspec- 
TION AND AssuRANCE Company: Seventh Half-yearly Meeting : 
Dividend Ten per Cent. per Annum: Mr. E. B. Marten's Report 
Interesting Particulars—Growine Demanp ror Water in Sour 
SrarrorpsHire: How it is being met. 

Tue condition of the iron and coal trades of the West Midlands must 
be reported as a shade less satisfactory than last week; but with a 
continued cheerful tone the houses who have a Canadian connection 
are quite busy; and Liverpool houses have a considerable number of 
orders ready to give out, but upon terms which leading tirms reject. 
There were complaints on ‘Change in Birmingham yesterday 
(Thursday), on the part of certain makers of first-class boiler plates, 
that important firms in this district were selling plates at £9 10s., 
while the “list,” by which such firms are supposed to be regulated, 
sets down £10 as the price of such iron. The effect of this difference 
in price had been to give the bower priced houses the advantage even 
in the case of consumers in the reputation for the class of their ma- 
chinery. While, however, that preference had reduced the number 
of orders that would have been otherwise in the hands of the houses 
who uphold the “list,” yet a sufficient number of specifications were 
coming in for boiler-plates, at the full price to keep such firms fully 
employed in that department of their operations. 

Pigs are selliag in small quantities at the makers’ prices; and 
certain speculators who believe in the upward tendency of the 
market are purchasing job lots with a view to future sales. 

Some effort is being made by the millmen in North Staffordshire 
to secure increased remuneration. In the same district the colliers 
are trying to get a similar rise to that obtained by the Wigan men, 
and 500 men are “out.” The employers have met the step by a 
combination for mutual support against loss by the strike. 

There is less being done at the collieries from which the iron- 
masters obtain their supplies than at the date of our last, the capa- 
bilities of the pits to produce large quantities in a brief period being 
very great. The domestic demand is, however, keeping the pits 
from which that department of the trade is supplied quite busy , 
especially for best samples. 

_ The hardware trades of Birmingham and South Staffordshire are 

in about the same condition as last reported. Orders from America 

continue to arrive for small quantities, and in other respects the 
foreign demand is encouraging. ‘The nail masters have announced 
that they hope to be able to pay their men the “ 20s. in the pound 
rate of wages within a few weeks. The men are, in consequence, 
submitting to the present scale of remuneration with a better grace 
than would have otherwise ensued. 

Writers in the local press are drawing attention to the fact that 
comparatively little, if anything, seems to have been done in 
Wolverhampton in respect of the forthcoming visit of the British 
Association to this district. 

The seventh half yearly meeting of the Midland Boiler Inspection 
and Assurance Association was held on Wednesday afternoon at the 
offices of the company in Wolverhampton. This association was 
formed chiefly at the instance of the late chairman of the Ironmasters’ 
Association (Mr. Philip Williams) mainly to prevent the great 
sacrifice of life and property which had for some time characterised 
South Staffordshire in respect of the boilers at the ironworks and the 
collieries ; and the shareholders and the customers are nearly all of 





which urgently requires the stoppage of the train, the passeng 
may ‘ break the glass’ and ‘ring’ by moving the bell handle in the 
direction dencted by the arrow ; thereby a bell will ring in each 
guard’s van, and also on the engine. When the guards and engine- 
men hear the bell ring they will at once look carefully along each 
side of the train, and in case any violent oscillation be seen, or a 
carriage be on fire, or other occurrence of a serious character be ob- 
served, the train will be stopped as speedily as possible, and when 
stopped must be protected by signals as prescribed. Should, how- 
ever, the guard and engine-driver fail to observe anything which 
really necessitates an immediate stoppage of the train, their duty 
will be to stop the train at the next station or junction, so as to pro- 
tect the train whea stopped by the fixed signals. When the train is 
topped, the p who broke the glass and rang the bell will 
communicate with the guard ; but should he fail to do so, the guard 
will detect the compartment from which the passenger gave the 
alarm by looking for the broken glass; and, in case the alarm has 
been mischievously avd wantonly given, or from some insufficient 
cause, the names and addresses of all the passengers in that com- 
rtment will be taken, in order that the law may be enforced.” The 
instructions conclude with an earnest request that the passengers 
will protect the communication from improper and mischievous use, 
as it is very important that it should not be used without real and 
urgent necessity. 

Soweruine Like an Enoine.—For the following exquisite bit we 
are indebted to the New York Herald. We may as well state that 
it is about a new steam fire-engine built at Manchester, N.H. :—It is 
the most powerful machine ever in use in this city, and considering 
the apparent scanty area of its motive power, it is in our view a 
marvel of beauty, symmetry, and power. The boiler is only 36in. in 
diameter and 65in. in length, containing the almost incredible 
number of 313 copper tubes, 24in. long and Ijin. in diameter, 
thereby exposing a surface to caloric operation capable of generating 
a pressure of steam for instant work in about nine minutes. The 
pumps are two in number, of double action, and the steam cylinders, 
8in. in diameter and 12in. stroke, all working on the same piston 
rods, and all the fittings secured with the most durable mechavical 
skill, by which the barmony of motion at full work is as true to time 
as the most accomplished composer in the science of music could 
render his creations captivating in the highest degree. The materials 
used in the construction of this model of beauty in the steam engine 
are each and all of the choicest articles in their respective kind, such 
as the best boiler plate iron cased in wood and overlaid with Russia 
iron, hooped with bands of brass, a brass dome and funnel casing 
with india-rubber valves and polished mountings of turned brass 
and copper where such things are used. The various and numerous 
range of apparatus not actually in action with the machine itself 
when at work, are curious and pleasing in an eminent degree from 
their positive utility, such as the signal lantern, the wheels and 
brakes, the driver’s seat and lamps, oil cans for the journals, self- 
supplied ; signal whistle, a jackscrew, a coal bucket, capable of con- 
taining as much fuel as would work the engine for two hours at 
the highest pressure ; a complete set of nozzles, of every bore and 
dimension, to provide against accident in the eveut of the one at 
work becoming deranged or disabled, and a hose 1,000ft. long of the 
best tannned bullock hide, rivetted in copper and capable of throw- 
ing, with great force, two, three, or four jets of water at a time, a 
distance of upwards of 260ft. from the nozzle. The second test was 
by taking the supply from au inexhaustible quantity in the river, 
and this being accomplished on the hydrant principle aud from suc- 
tion the results were most gratifying in every respect. It may now 
be averred with the utmost confidence, and without the remotest 
apprehension that anything rational can be said to the contrary, that 
in this ove production of scientific and mechanical skill the city of 
New York is in possession of the most powerful, the most complete, 
and for all the purposes for which it was designed and constructed 
in practical utiliturian and instant operation, a fire-engine which 
stands as a model upon which all the world beside can fashion 
machines of kindred tendency, but the doubt is, can the combined 
skill of the whole world produce a better or suggest an improve- 
ment in the design and execution of the metropolitan fire engine of 








New York. 





them bers of the trade. The present chairman of the directors 
is Mr. George Barker, ironmaster (Chillington Company, Wolver- 
hampton), and he presided at the meeting on Wednesday. The 
report of the directors showed that the dividends hitherto had been 
at the rate of only 5 per cent. per annum, but the time had now 
arrived when it might be 10 per cent. per annum, and they recom- 
mended that a dividend at that rate should be declared and paid at 
that meeting. The total profit on the year had been £504. A 
dividend at the rate proposed would require £118 10s. From the 
r ining bal it was r ded that £200 should be carried 
to the reserve fund, which would be thereby increased to £700; and 
that £185 11s. 5d. should be written off the preliminary expenses. 
The first and only claim made upon the association had been received 
in the past six months, and had been for only £10. There were still 
many boilers in the district that had not been brought under the super- 
vision of the company’s officer. The engineer's report was as follows ; 
—* Engineer's Office, 18, High-street, Stourbridge, August 23, 1865.— 
To the Directors of the Midland Steam Boiler Inspection and 
Assurance Company.—Gentlemen,—I have the honour to report that 
up to June 80th last there were 834 boilers under inspection, and 
813 under assurance, making a total of 1,647 boilers under the care 
of the company, of which 73 were added during the half-year. 
This number has now been increased te 1,696. It gives me pleasure 
to be able to report again that there has been no explosion during 
the past half-year to any of the boilers under the care of the com- 
pany, altbough a small claim has been paid for a furnace boiler 
which was slightly injured through shortness of water It is most 
necessary that early notice should be given of such mishaps, in order 
that the boilers may be examined before repair is commenced, as it is 
next to impossible to form a correct opinion of the matter after- 
wards. During the past half-year there have been made 2,887 
external, 119 internal, and 158 flue, making a total of 3,164 exa- 
minations of boilers, so that each one has been inspected at least once 
each three months. Advantage has been taken as far as possible of the 
stoppage of works to make thorough examivcations, so that 277 boilers 
have been examiued either internaily or in the flues. The number 
thus examined would be greatly increased if the boilers were oftener 
prepared for the purpose, or notice was sent when works are tempo- 
rarily standing from any cause, in which cases every effort is made 
to visit them, although not at the ordinary time of inspection. It is 
only in this way that those putting their boilers under the company 
can obtain the full benefit of inspection, for although, when there is 
anything to give more than the usual suspicion of danger, a special 
request is made that certain boilers may be prepared for such ex- 
amination, yet the complete object of inspection cannot be attained 
until every boiler can be reported as examined internally and in the 
flues at least once during the year, in addition to the more frequent 
periodical external examinations. During the past half year 294 
repor's have been sent to owners as to the condition of their boilers. 
In these, attention has been called to anything that was observed 
that was likely to lead to danger. It is needless to mention again 
here the faults generally found, as they are in everything similar to 
those before reported on ; but at the close of the year they will be 
presented, if possible, in a tabulated form, so that the frequency of 
each may be seen. 1 have had in some instances to point out weak- 
ness in construction, especially in having tubes of a large diameter 
exposed to pressure from the outside, ard it bas sometimes been difli- 
cult to get owners to appreciate this, although several of the explo- 
sions of the past year strongly contirm the fact of their dager. I 
have also been called upon to condemn boilers for bad workmanship 
before they have been get to work, as nothing could be more impru- 
dent than to advise owners to use boilers which must be a constant 
source of expense, and before long become dangerous. Some of the 
boilers put under the company have shown what great need there 
has been for proper examination, as they must have been working 
previously with great risk. Some of the self acting feed apparatus have 
given great trouble by want of attention in keeping them in perfect 
order, and if this is not done they become a source of danger rather 
than protection. ‘I'o0o much dependence should not be placed on them, 
ayd no boiler should be left unnoticed long caamgh to allow the 





water to get dangerously low, even if fitted with self-acting appa- 
ratus. Some few boilers have been injured by overheating or letting 
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out the water before the fires or furnaces were out, or without allow- 
ing time for the heated brickwork to cool. Very frequent mention 
has to be made of temporary repair, with screw patches, or other 
expedients to save time, even to the parts of the boiler exposed to 
the fire; and although this may be unavoidable at times, still very 
great mischief results from neglecting to have proper repairs done 
at the earliest opportunity. The continual complaints as to the 
leaking of fittings shows that it would be far better to have them 
properly rivetted into the boiler, and not depend upon the bolted 
joints, which are too often made with lead, and, therefore, cannot be 

ept tight. If this were done there would be less chance of that serious 
corrosion, which is by far the most dangerous and frequent mischief 
met with. Dangerouscorrosion has been found on the most well-made, 
and fitted, and attended boilers, and no owner should rest content 
until he has given the inspector the opportunity of ascertaining if 
his boilers are free from it. It sonietimes occurs inside a boiler, but 
it is then readily noticed, but it is most frequently found in the flues, 
and where the brickwork touches it; but with proper care it can 
generally be detected | When once the iron is lessened in thickness 
by corrosion there is no means of replacing its strength; therefore, 
it is false economy to work on without examination when it may 
be found in its earliest stages and the cause removed before it has 
gone on to a dangerous extent. The importance of this matter is 
wonderfully illustrated by some of the explosions of the present 
year, which deserve some special comment. During the first half 
of this year there have been twenty-eight boiler explosions in Great 
Britain, causing the death of twenty persons and the injury of 
sixty-seven others, besides great destruction of property. The 
scenes of fifteen of these explosions have been visited by your 
officers, and reliable reports have been obtained of nearly all the 
rest. The largest number of explosions have happened to locomo- 
tives on erdinary railways. Nine of these have burst this year, 
although until “Tately they were deemed almost free from that 
danger; and, therefore, their failure has drawn considerable atten- 
tion to the subject. There is great similarity in the appearance of 
the wrecks of several of these, so that, to the casual observer, 
their photographs might almost appear as different views 
of the same thing, for they generally give way in the 
longitudinal seams of the barrel, and the sides open out 
and tear off without much displacing the ends or the tubes. 
Four of the cases have been attributed to defects in the iron, 
and thre» others to corrosion, or that peculiar defect called ‘ furrow- 
ing’ which is the corro-ion localised and increased by the strain 
upon the metal in this form of boiler, and the continual jar of 
travelling at a high speed. The locomotive has now been in general 
use long enough to allow many to be worn out, and decay has shown 
itself in practice where least suspected ; and the difficulty is increased 
as it occurs on the inside, which can but seldom be seen. Now that 
it is known, doubtless such alterations will be made iu the construc- 
tion that more frequent examinations can be made, as that is far 
more satisfactory than trusting to even the hydraulic test, which 
after all only represents one portion of the strain the locomotive is 
exposed to. ‘There have been eight explosions of plain cylinder 
boilers, und they need some remark, as the majority of the boilers in 
this district, and perhaps in the kingdom, are of this form. Of the 
cause of one of these explosions I have no particulars, but of the 
rest one was of weak construction in having flat ends, two were 
from a defect in the iron fittings, and four were most clearly attri- 
butable to extensive corrosion, which reduced the thickness 
of the iron until it gave way under the ordinary working pressure. 
Thus there was no cause of failure which was necessarily attached 
to this form of boiler. It is not to be denied that it has some 
evils peculiarly its own; but it has the great advantage of perfect 
simplicity and great facilities for cleaning and examination. There 
have been also eight explosions of boilers with internally-fired tubes, 
but the causes were not new to those who have given much atten- 
tion to the subject, though many, as before stated, have refused 
to believe in the weakness of large tubes when exposed to 
external pressure, although four of the cases this year have 
plainly shown in practice the deductions from experiments, as the 
tubes have collapsed from end to end. Three of the other cases were 
of the most extensive corrosion of the external shelis, and one from 
defective fittings. Of the other explosions one was from defective 
fittings and one from shortness of water. It is almost needless to 


remark that nearly all the details of these thirty explosions show | 


that they were not the result of mysterious and sudden development 
—of unknown power within the boiler—but from plain and simple 
causes; and they point to the need of some such periodical inspect- 
tion as this company provides. In conclusion, I would state that 
increased care has been taken to investigate the causes of explosions 
and to make the records complete, and to obtain photographs of the 
wrecks, in the belief that they teach the indications of danger to 
look for and the errors to avoid, and furnish other useful informa- 
tion to enable your oflicers to make their inspections eflicient, and 
thus forward the main object of the company in preventing loss of 
life and property from bo.ler explosions.—I have the honour to be 
your obedient servant, Ep. B. Manrey.”—The chairman, in moving 
the adoption of the report, adverted to the great success of the 
company in diminishing the number of explosions, and intimated 
that the board were in negociation with a view to a large extension 
of the operations of the company by bringing under its supervision a 
large ironmaking district in another part of the kingdom, but as the 
company has competitors in the field it was not prudent to say more 
at present. The directors, however, hoped to be successful in the 
endeavour which they were putting forth. The dividend recom- 
mended was declared and paid, and the meeting was at an end. 
There is a growing demand in this district for increased supplies 
of water. The directors of the South Staffordshire Waterworks 
Company in their report prominently notice this fact, and they state 
that they are building new works at Lichfiela to meet it. The 
balance of profit attained by this company during last year was 
£2,968 15s. 1d., out of which a dividend of 4 per cent. will be paid. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroon: A Street Railway for Tranmere: Mersey Docks and 
Harbour Board: National Steam Navigation Compary (Limited)— 
Norva-Eastern Rarpway—West Yorkswire Ratpway—a Liver- 
poo. Ramway Squansite— Bisnor’s Stroxtrorp, [ unmow, anp 
Bratnrres Ratpway—Srate or Trave : Sheffield : Leeds—Ganstang 
AND Kyotr-Exp Ratpway — Tue Norta-Kastexn District; Jn- 
dustrial Progress and Limited Liability Enterprise: The Cleveland 
Iron Trade — Scortann: Galashiels and Peebles Railway: Daboll’s 
Fog Trumpet: Railway Progress: Glasgow Waterworks; Port- 
patrick Harbour: Clyde Shipbuilding, ge. 

Wrru regard to Liverpool matters, we miay note that a new street 

railway is proposed for Tranmere. At a meeting held on the 

subject, Mr. Oliver, the representative of the projectors, read the 
prospectus, showing thatit was proposed to raise a capital of £15,000, 
to consist of 3,000 shares of £5 each, and that it was propo-ed by 
the projected railway company to open up the district, rapidly 
increasing in population, on the west shore of the Mersey, south of 

Birkenhead. He urged that a cheap mode of conveyance created 

traflic, and instanced that in Birkenhead and three others in London 

to show that street railways, when properly managed, were very 
successful, A resolution approving of the ccbene was unanimously 
adopted. At the last sitting of ‘the Mersey Docks aad Harbour 

Board, Mr. Smith, in moving theconlirmation of the proceedings of the 

Works Committee, remarked with ‘reference to the annual report of 

the dock engineer, which having been printed and circulated amongst 

the members of the board, was taken as read, that it would be seen 
that upwards of £700,000 had been expended during the year, and 
that much the better half of the expenditure had been in connection 
with works at Birkenhead. 1f Mr. Laird had been present he had 
no doubt that gentleman would not have complained of the expendi- 
ture, but if Mr. Boult had been in attendance, he thought that 








gentleman would have asked how the sum was to be provided 
for. However, for his own part, he believed that in looking 
through the details of the expenditure the board would see very 
little with which to find fault. The directors of the National 
Steam Navigation Company (Limited), observe in a report just 
issued :—‘ The directors beg to lay before the shareholders the result 
of the working of the company for the past half year, with a state- 
ment of the accounts. ‘The fleet of the company has been increased 
by the Scotland, now on her first voyage, and the Queen, which 
makes her trial trip on the 12th inst., Jeaving only the England, 
which will probably be delivered in about two months, to complete 
the company’s contracts. Owing to the depression in the New York 
trade in December and January last, your directors, induced by the 
freights ruling at Alexandria, determined to send most of the 
steamers to that port. The first two vessels did well, but the 
remainder were very unfortunate, as, owing to the crisis and collapse 
in the cotton market, freights there declined to almost nothing. The 
result of the half year’s working account shows a loss of £3 544 on 
the Alexandria voyages, and a profit of £8,582 in the New York 
trade, leaving a gross profit of £5,038; but the final result, after 
deducting expenses of management, interest, &c., shows a loss of 
£8,626 4s. 8d. The directors, while regretting exceedingly this 
result for the past half-year, have every confidence in the future. 
The’company have now a regular weekly line to New York, to which 
port the trade is improving and resuming the importance it had 
before the commencement of the disastrous internal war of the 
American States; and the directors are glad to be able to state that, 
since the making upof the accounts, the earnings of the vessels have 
been most satisfactory. The amount of capital now called up is £30 
per share—say £600,000, ‘The directors have also advertised for 
loans on debenture, which has been very favourably responded to, 
£88,000 having been subscribed and paid in previous to the making 
up of the accounts, and a considerable amount since. The directors 
belive that these sums, with the amounts that will yet be o'lered, will 
be amply sufficient for the requirements of the company ” 

The half-yearly meeting of the North-Eastern Railway Company 
was held in the De Grey Rooms, York, on Friday. The chairman, 
Mr. H. S. Thompson, stated that out of 129 proprietors of blast 
furnaces of the Cleveland district 127 had signed a memorial in 
favour of the amalgamation with the West Hartlepool. They re- 
presented traffic to the extent of about £75,000 per annum, the 
material required to carry on their manufactories amounting to no 
less than 7,000,000 tons annually. ‘The chairman added that the 
Blaydon line was one of those projects which had involved law and 
other expenses to the amount of £37,000. ‘They had competed with 
the London and North-Western and North British, but since they 
had beaten those companies they had been on the best terms—a 
thing much to be desired. They had entered into traffic arrange- 
ments on satisfactory terms, and he thought if this had been the 
only gain the £37,000 was well spent. ‘Ihe capital involved in new 
works during the half year amounted to £440,000, or during the 
eleven years since the amalgamations to nearly £7,000,000. It was 
a serious question with some whether or not they were going too 
fast. He, however, believed their policy was satisfactory, and he 
quoted the position of the Berwick, York, and Leeds stocks in sup- 
port of his view. For the first tive years and a half of the period 
since 1844 the dividends paid on every £100 of Berwick stock 
amounted to £24 12s. €d.; on York, £18 10s.; and on Leeds, £6 10s.; 
in all, £49 12s. Gd. For the second period of tive years and a half 
the amounts had been respectively £28 15s., £24 12s. 6d., and 
£15 11s. 3d., or £68 18s. 9d. on the three shares of £100 each, or 
£300 as against £49 12s. 6d. Again the value of the £300 worth 
of stock quoted on the 1st July, 1854, was £161, while in July, 1863, 
it was worth £286, 

The half-yearly report of the directors of the West Yorkshire 
Railway states that the bill for amalgamating the undertaking with 
that of the Great Northern Company was passed on the 5th July 
last, and will effect a complete dissolution of the company on the dth 
September next, from which day the Great Northern Company will 
assume all the responsibilities and exercise all the powers heretofore 
attaching to the West Yorkshire Company. By the agreement for 
amalgamating the two companies, the Great Northern were to give 
£140 of their ordinary stock for every £100 of West Yorkshire stock, 
but owing to a technical parliamentary oujection, it was necessary to 
alter the amalgation bill, and the shareholders will now get a Great 
Northern stock which will carry a dividend two-fifths in excess of 
the dividend on the Great Northern Company’s ordinary stock, in 
place of the terms of arrangement. In order that this non-com- 

liance with the terms of the agreement may be remedied, the Great 
Northern Company have undertaken to apply for power in the next 
session of Parliament to carry out the terms as originally agreed 
upon, and there is no reason to doubt the success of that application. 

The London and North-Western. Railway Company have given 
notice to the Manchester, Shettield, and Lincolnshire and Great 
Northern Companies of the discontinuance of certains trains between 
Liverpool and Manchester, which, for a number of years, have been 
running in connection with express trains over the Great Northern 
route through to London. This will naturally put the Manchester 
and Sheffield and Great Nortbern, as well as the public (who have 
largely appreciated the Great Northern route), to considerable 
inconvenience, and will involve a re-arrangement, from the Ist 
October next, of the trains to and from Liverpool by way of Gar- 
ston and Brunswick Station. The Manchester and Sheffield and 
Great Northern companies, in order promptly to meet the difficulty, 
will, it is announced, bring into use the through route via Stockport, 
thus avoiding Manchester for through passengers between Liverpvol 
and the south. hey have also announced their intention to pro- 
ceed at once with the construction of the new straight line between 
Manchester and Garston, in connection with the proposed central 
station in the heart of Liverpool. ‘This station will occupy the site 
of the present Waterloo Hotel and Roscoe Arcade. 

The Bishop Stortford, Dunmow, and Braintree Railway, a line now 
in progress in Essex, is making a considerable advance. A viaduct 
of seven arches of 25ft. span each and 22ft. high has just been com- 
menced by the contractors, Messrs. Brassey, Ogilvie, and Harrison. 
The foundations for the piers of this viaduct are 12ft. deep and con- 
tain 9ft. of solid concrete as a basement for the brickwork. Besides 
the progress of the works at the Bishop Stortford and Braintree ends 
of the line, the whole of the operations at Dunmow have gone on 
rapidly during the spring and summer. The works immediately 
progressing in the parish of Dunmow commence behind the Folly 
Farm, where there is a deep and continuous cutting, and passing 
by embankment between Olives woods and the north side of the 
town, the line crosses the old portion of the turnpike-road coming 
from Chelmsford and through a handsome arch over the newly-con- 
structed embanked piece of turnpike-road ; thence it continues vebind 
the union workhouse towards the viaduct. Hopes are entertained 
that the junction line will be completed and ready for traffic by the 
middle ot the ensuing year. 

From Sheffield it is reported that there are symptoms of improve- 
ment in the steel trade, which has now be2n languid for some time. 
The home orders for stee! fur manufacturing purposes are larger, 
and there are some rather better foreign orders in hand. ‘Lhe 
manufacture of Bessemer steel continues to increase. There are 
large orders in hand for rails of that material, and some good orders 
for large castings for machines and other purposes. in other 
branches there is little change. The unsettled weather is checking 
home orders. With a few exceptions, however, there is a fair busi- 


ness doing for the season in most branches of finished goods. ‘There | 


are no symptoms of improvement in the Indian market, which, 
beyond yieluing some moderate orders for railway material, is almust 
stagnant. The forges in the Leeds district are all busily engaged in 
the execution of orders, as are also the makers of tools and machines. 
Che builders of locomotive engines are also well engaged in pro- 
ducing their manufactures, there being fair orders both on home and 
colonial account. 

The construction has been commenced of a new line between 
Garstang and Knott End, opposite Fleetwood. The line will start 
at a junction from the Lancaster and Carlisle Railway, a little below 
the Garstang Station, and will proceed thence to the town of 


| Garstang. It will continue in a direct course to Knott End. There 
are no difficulties in the route, and the line will be cheaply con- 
structed. When finished, it will open up the agricultural districts 
of Winmarleigh, Pilling, Preersall, &c. 

We have several interesting items from the north-eastern district, 
The Tyne General Ferry eee have registered another new 
steamer, built by the Tyne Iron Shipbuilding Company, and 
engined by Messrs. Hawks, Crawshay, and Sons. The report of the 
Consett Iron Company (Limited) has been issued, and the directors 
have declared a dividend of 10 per cent. per annum, while they have 
expended about £9,000 a-year on works which it is expected will 
become highly productive in future years. Messrs. Hawks, Craw- 
shay, and Sons, of the Gateshead Ironworks, are fairly started with 
their new rolling mills for plates and large iron. John Abbott and 
Company (Limited) are erecting small rolling mills for bars 
and bolts and the iron principally consumed by themselves. 
At their meeting held a few days ago they declared a dividend of £4 
per share from 1st September, 1864, to 30th June, 1865 (being at 
the rate of 20 per cent. per annum), and left a surplus of between 
£5,000 and £6,000 to be carried forward. Messrs. Black, Hawthorn, 
and Co. have entered upon the old-establishad works of Messrs, 
Coulthard, Gateshead. From these works have issued locomotives, 
marine and stationary engines, and forgings of a large size, in years 
gone by. Mr. Charles Attwood, the founder of the Tow Law Works. 
has established works at Wolsingham for the manufacture of steel. 
New ironworks, owned by Messrs. Lloyd and Co., at Middlesbro’, 
have just been opened. The new works are very extensive. The 
cover twenty-five acres of ground, and comprise four blast furnaces, 
calcining kilns, offices, &c. Mrs. Lloyd tapped the furnaces. After 
the ceremony a large number of gentlemen and others connected 
with the iron trade, amongst whom were Mr. J. W. Pease, M.P. 
and Mr. J C. tiopkins, sat down to luncheon in one of the offices in 
the works. There is little change to report in the state of the 
Cleveland iron trade. Its condition may be tolerably well gathered 
from the fact that within the last fortnight the number of furnaces 
in blast has increased from 75 to 82, and that there are yet some 
16 new furnaces in course of erection, and most of them nearly com- 
pleted. All the pig iron made continues to be rapidly disposed of, 
and the orders in many instances are coming in faster than they can 
be executed. The rolling mills are also fully employed in the manu. 
facture of merchant iron, and the Cleveland iron trade generally has 
seldom been more brisk than it is now. 

We turn to Scotland. The works on the Galashiels and Peebles 
Railway are fast advancing towards completion. On the Inner- 
leithen section, the permanent way is nearly all laid as far as Klibank, 
and for some time a ballast engine bas been running with ballast from 
that place to beyond Innerleithen for local service. The viaduct at 
Elibank, from the south to the north bank of the river, may be com- 
pleted at any time; and from there to the rock cutting at Thornilee 
the permanent way is all laid. At the rock cutting, the gullet is 
carried through to its full depth, and it only requires side dressing 
to finish it. From this to the heavy cutting at Torwoodlee, the west 
of the line is ready for the — way. Along the steep front 
of the hill opposite Ashisteel Woods a good deal of the line is yet to 
form, but the works are light, and a month or six weeks at most will 
finish them. A high “‘mounding” near Caddonlec (60ft.) is now met, 
and only awaits the laying of a few feet to bring it to the proper 
elevation. All around Caddonlee and past Clovenfords little re- 
mains to be done. At Clovenfords, the walls of the station 
house are up and ready for the roof. The ‘Torwoodlee 
heavy cutting is well through, and it is confidently ex~ 
pected that in less than a month the bottom cutting will be 
taken out through its entire length. A long and heavy retaining 
wall, to carry the turnpike road over the railway, is here in course of 
erection. astward, near Galashiels, the extensive mounding 
through the Rye Haugh is fast bulking out in its immense propor- 
tions. Great difficulty has been here experienced from the sliding 
nature of the earth ; but after bulging out in unseemly offshoots on 
all sides, it has now the appearance of permanence, and will soon be 
raised to a proper height. it may with safety be predicted that all 
the moundings and cuttings will be through by the end of October, 
and possibly the line may be opened for traflic in December, or at 
the latest in the beginning of 1866. An American gentleman, Mr. 
C. i. Daboll, of New London, Connecticut, has practically introduced 
the means by which sound may be made a substitute ior light for 
lighthouse purposes. A signal of this kind, called Daboli’s Fog 
Trumpet, to be worked by a small caloric engine, has recently 
been purchased from the inventor, and is now being placed at the 
Cumbrae Lighthouse. It is similar in construction, though not 
as large as one recently erected by Mr. Daboll, at Dungeness, 
in the English Channel. ‘The engine requires very little 
attention, consumes but little coal or coke, and as no water 
or steam is used it is as safe as au ordinary house or cooking stove; 
but, nevertheless, it is capable of condensing air sufficiently powerful 
to sound a loud blast upon the trumpet, which, by means of an 
ingenious automatic arrang; t of machinery, is made to rotate in 
any arc of the circle required. The first sod bas been cut of the 
Dalkeith section of the new line of railway, at present being formed 
between Monkton Hall and Hardengreen station on the Edinburgh 
and Hawick branch of the North British Railway. The interesting 
ceremony was performed by Miss Milroy, a young lady from Swan- 
sea. The Commissionersof ti.e Glasgow Corporation Waterworks have 
just made an inspection of them. They had the satisfaction to find 
the whole in most satisfactory condition. Notwithstanding the late 
dry weather the lochs were well tilled, and the water, as usual, pure 
and abundant. The Commissioners of the Board of ‘Trade applied 
last week to the Ayr Harbour Trust for the use of the steam dredge 
for six weeks, to be used in dredging the inner harbour at Port- 
patrick. The ig Honora has been granted, and the dredge has left 
Ayr. Mr.J. G. Lawrie, of Whiteinch, has launched a screw steamer, 
built to the order of Messrs. C. A. Pellas, and Co., of London. 
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Anorner Great French Rawway Bawos.—(From our Corre- 
spondent).—Messrs. Ernest Gouin and Co., of Paris, are about to con- 
struct a great bridge, 2,6UUtt. in length, over the valley of the Po,ov the 
Voghera and Pavia Railway. Tue bridge will rest on nine piers, and 
two abutments in masonry, the foundations of which are being 
carried out by the compressed air process. y 

Tue Soutn-Eastern Rawway.—The splendid mail service on 
this line has frequently been officially noticed by the Postmaster- 
General for the unusual regularity aud speed of the trains. The 
South-Eastern Railway Company have just added to their looomo- 
| tive stock, in charge of Mr. James Cudworth, some new and power- 
| ful engines, designed for the express mail tidal trains. They are 
| mot constructed on apy new principle, but are simpl powerful 
| engines, with cylinders 17in. in diameter, and a stroke of 22in. 
The driving wheels are 7{t. in diameter, and the engines have uD- 
usually long fire-boxes. They are capable, in fine weather, of 
taking twenty-five carriages at an average speed of forty-five miles 
an bour. 
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VISITS TO THE PROVINCES. 


THE BIRKENHEAD CHAIN CABLE AND ANCHOR TESTING 
WORKS, 


Ir will be remembered that the introduction of the Act, 
which came into operation last July, for the compulsory 
testing of the cables and anchors of merchant vessels, was 

tly due to influences originating on the Mersey. Mr. 

ird, M.P. for Birkenhead, was so fortunate as to carry a 
parliamen measure which has already given great and 

neral satisfaction ; while much of the evidence adduced 
in its favour was originally brought forward by people of 
this district. Live l seems to have been the first port 
where shipowners allowed themselves to be guided by sad 
experience to carefully test the mooring tackle of their 
vessels, and the Liverpool Corporation testing machine was 
the first public machine for testing the chain cables and 
anchors of merchant ships. Its superintendent, Mr. 
Macdonald, was thus enabled by his long experience to 
give very valuable evidence to the Select Committee of the 
House of Commons, which sat in 1860 to consider the 
whole question. In 1861 some extensive works for testing 
chain cables and anchors were begun at Birkenhead, by 
Sir W. G. Armstrong, for the Mersey Docks and Harbour 
Board. On their completion in 1865, their superinten- 
dence was transferred to the same gentleman, Mr. Mac- 
donald, The resident engineer for the Mersey Docks and 
Harbour Board is Mr. John Ellacott, C.E.; the engineer- 
in-chief being Mr. G. F. Lyster, C.E. Quite recently, the 
good fortune which has followed this part of the country 
in the matter has been continued through the erection of 
this establishment. In very favourable contrast to others on 
the Thames, the Tyne, and the Wear, these very works have 
been cited as models of their kind by the Government 
inspectors ; and, in the requirements some time ago pub- 
lished by the Board of ‘Trade, their arrangements have been 
recommended as examples to be followed. The Board of 
Trade stamp, which has now to be affixed to all machines 
of the kind throughout the kingdom, has in fact been 
painted without any demur on the cylinders, bed plates, 
and levers of the hydraulic testing machines of the Birken- 
head works. 

The range of buildings in which is erected this ma- 
chinery is situated in Duke-street, on the South Quay of the 
Great Float at Birkenhead. The substantial shed in which 
the different operations are performed consists, at present, 
ofa building 435ft. in length by 55ft. in width. We say 
at present, as it is going to be lengthened out, mainly in 
order to have the finished and painted chains under cover. 
To briefly give a general notion of the whole we may state 
that the testing apparatus itself consists at present of two 
distinct hydraulic machines. The largest of these is capable 
of exerting a pull of 300 tons, the second of 200 tons. 
Between these two has been left sufficient room for the 
erection of a third machine. We hear that the 
increase of work will shortly lead to this space being 
filled up by a smaller apparatus somewhat similar to that 
being ‘constructed by Mr. D. Kirkaldy for use in 
London. It will be able to carry out all sorts of ex- 
perimental researches into the strength of materials—such 
as trials of their resistance to cross-bending, compression, 
and torsion. The main prime movers of the establishment 
consist of two 30-horse power pumping engines. They 
feed two of Sir W. G. pA cowed hydraulic accumulators, 
with rams each 17in, in diameter, and with a 17ft. stroke, 
being loaded to a pressure of 1,000 lb. to the square inch. 
In addition to working the testing presses, the accumu- 
lators supply power to three hydraulic coal hoists placed at 
some distance off on the quay of the Great Float ; and they 
also work a drawbridge. A separate 8-horse power engine 
is erected to drive the shafting and capstans for hauling the 
chains to and fro, and off and on the working benches. It 
also propels the fan for the smithy fires in the examining 
room. 

The chains and anchors are first of all taken into a store, 
95ft. long, termed the receiving room, into which runs a 
line from the main Dock Quay line, itself in communication 
with the London and North-Western and the Great 
Western Railways. The receiving room is provided with 
an overhead or travelling crane, for discharging or weighing 
the anchors—a 20-ton weighing machine being here pro- 
vided for the latter purpose. The next compartment of 
the building is the testing shed, 133ft. long, containing the 
two hydraulic testing machines and benches. The two 
testing benches are each of sufficient length to receive 
and test at one time rather more than one length, or fifteen 
fathoms, of chain. This room is also provided at the lever 
end of the benches with a travelling crane of ten tons for 
lifting the anchors in and out of position during the testing. 
From this compartment one enters the steelyard room, 
twenty feet long, containing the steelyards and indicators 
for showing the pull of the presses on the chains or 
anchors. ere is also the valve gearing for working 
them from the accumulators. Next to this is the examining 
shed, 115ft. long, containing, in a direct line with the 
testing machines, the examining benches. Three smiths’ 
fires are placed in the middle of the room for repairing the 
chains. ‘The cables then progress into the blacking room, 
46ft. long, containing, also in a line with the examining 
benches and presses, two furnaces for heating them before 
their passage through the two blacking pans, Last of all 
1s the store, 26ft. long, for receiving the proved and 
painted chains, 

The 435ft. long building is thus divided into six 
Principal compartments, communicating one with another : 
—lIst, The —oe room ; 2nd, the testing shed; 3rd, the 
steelyard room ; 4th, the examining shed ; 5th, the blacking 
room; 6th, and last, the store for the proved chains. In 
these sheds are successively carried out the different opera- 
tions on the chains and anchors as they advance from end 
to end, One of the most interesting and original features 
in the establishment is the plan adopted for carrying the 
chains through. In addition to the usual doors each com- 
eortment communicates with the other through holes in 
the wall; at each corner is either a small revolving 
capstan or @ fixed capstan head. Only one revolving 
cepstan is of course necessary for each division of the 


| weights are used of a 
| the levers. 





building. It is driven by belting underneath the floor, com- 
municating with overhead shafting worked by the engine. 
All that is seen is a bright smooth vertical hauling capstan 
revolving at a pretty quick speed ; but it is clear that, by 
either winding one end of the chain around it, or by 
winding up a rope by the same means—which rope may or 
may not be led round any of the fixed capstan heads at 
any corner of any of the rooms—a chain may be taken to any 
direction at any requisite roy The means of communi- 
cation—of taking the work to and fro—in a working esta- 
blishment may be said to well determine its character 
and the amount of thoughtfulness that has been displayed 
in laying it down. In this case the materials operated 
upon never go back on their course, being gradually taken 
from one end to the other—from the end in communication 
with the railway line to that adjoining the docks, where 
the chains and anchors can be lifted into the ships in the 
basin. 

Returning to the testing room, we find that the 300-ton 
machine consists of three parallel 17in. hydraulic press 
cylinders ; the centre one only is worked for a pullof 100tons; 
the two outside ones when a pull of 200 tons is wanted ; and 
all three for 300 tons. The rams have a stroke of 7ft., 
thus affording ample range for taking up the stretch of a 
cable, as the utmost temporary and permanent set of a chain 
has been found to be about 6{ft. in 15 fathoms. The pull 
of the rams, as they work out behind the cylinder, is taken 
off by means of tension rods in communication with the 
chain holder; these four rods are Tin. broad by 23in. 
thick. The entire weight of the rams, crossheads, tension 
bars, and chain holder, is carried by four rollers running 
on planed cast iron rails. This chain holder mainly 
consists of a pair of slides, brought together by means of a 
right and left-handed screw. Within these can be fitted 
twenty-four different sets of cast iron dies, for receiving 
the various sizes of chain. A cast iron guard-piece is 

laced in front of the chain holder next the press cylinders, 
in order to protect it when the chains are being pulled 
througb. The testing table is on a level with the ground, 
being tenes enough to take in 100ft. of chain, and the table 
plates are of cast iron Zin. thick, and 2ft. 6in. wide. At 
the other end is a similar chain holder, and the crushing 
stress between them is simply taken by a number of 
cast iron flanged pipes, laid horizontally. At this end is a 
travelling crane for adjusting the anchors on the testin 
bench. The smaller machine of 200 tons is constructe 
in exactly the same way, but the middle ram is of such a 
size as only to produce a pull of 80 tons, and the two out- 
side ones of 60 tons ak Its steelyards go up to 100 
tons. 

The power exerted by the presses is measured in the 
steelyard room, where are also the appliances for letting 
the water on and off. Three different modes, mutually 
checking each other, are employed for indicating the pull 
exerted on the chain cable or the anchor ; and each machine 
is of course provided with a distinct set of these appliances. 
Firstly come the levers with dead weight, which, by the 
way, have been very elegantly shaped and proportioned. 
These compound levers only register for each machine up 
to 100 tons. They thus multiply up to only 100 tons. 
The whole arrangement is counterpoised by an additional 
lever. Ten weights are provided, each weighing one-tenth 
of a ton; and to raise one of the set a strain of ten tons is 
required. The levers are placed on steel knife edges, and 
are also protected from the effects of the jerk which might 
be pose by a sudden snapping of a chain, by means of a 
hydraulic contrivance similar to the cataract of a Cornish 
——, engine. The two other indicators used are both 
on the hydraulic principle. One of them consists of a 
vertical bell-metal plunger, working upwards against dead 
weight ; this plunger is so proportioned that cast iron 
pattern similar to those on 
The whole apparatus is erected on a 
strong frame, with guides for the plunger. This 
hydraulic cylinder thus indicates the proof strains, and 
up to the highest amount executed by the presses. The 
third indicator is more especially for showing the load on 
the chain at any time, so that it may be known should the 
chain suddenly break before the proper proof has been 
arrived at. it consists of a much smaller hydraulic 
plunger, acted upon by water fed from a small pipe. Both 
these indicators are thus between the accumulators and the 
hydraulic testing presses. In the pressure gauge the small 
plunger acts on a lever turning on knife edges, and setting 
in motion an indicating lever vibrating on a quadrant. The 
figures on this quadrant, indicated by the pointer, give the 
pull exerted at any given period by the presses. They 
were determined and marked according to the indications 
of the levers up to 100 tons; and beyond that, and up to 
200 and 300 tons respectively, by means of the vertical 
hydraulic cylinder for the proof strains. In applying the 
test the operator stands in front of this pressure gauge ; 
close by is a hand-wheel, By turning this he can let the water 
from the accumulator on the presses, He then watches 
the hand of the pressure gauge as it rises, and he thus 
reads off the strain exerted at the period of any sudden 
fracture. Two little weights, respectively in communica- 
tion with the levers and with the hydraulic cylinder for 
the proof strains, suddenly fall when the required test has 
been reached, and also warn the operator to shut off the 
water. They come into action from the simple fact 
that both the set of levers and the hydraulic indicator have, 
at the beginning of the operation, been exactly weighted 
with sufficient weight to just balance the strain it is wished 
to exert by means of the presses, A bell is also rung at 
the same time. It is placed in such a way that the sudden 
rising of the levers, or of the indicating plunger, releases a 
spring for ringing it. The dead weights are very inge- 
niously brought to bear on the levers and the hydraulic 
gauge. They consist .of square castings, piled one above 
another, in which are round holes corresponding with those 
in a pair of light straps. Into these are inserted a pair of 
pins on each side of and at that particular weight in the set 
7 ~" pemmae with the total amount of weight it is wished 
to lift. 

Communicating with the steelyard room is the accumu- 
lator tower, which, with the engine house, boiler house, 





and fitting shop, are on one side of the main building, and 
about midway of its length. Over the boiler house is the 
water tank, into which thejwater is pumped for the accumu- 
lators. It must here be noticed that 1 the water really 
consumed in these operations is that for the boilers; as on 
the crosshead of the hyvraulic presses, and necessaril 
working against them, is a small return cylinder, whic 
alternately forces back to the tank the water of the presses 
which might otherwise be wasted. The boiler power 
— of three Cornish boilers 5ft. in diameter and 25ft. 
ong. 

In the examining room is conducted what is really the 
true test, and for which the application of the pull is 
merely a preparation. This consists in submitting the 
entire surface of each link to a most strict examination by 
means of two pairs of eyes. To carry this out there are, 
running the length of the room and parallel to each other, 
two benches level with the floor ; on these are dragged the 
chains by means of the hauling capstans, and the men 
have close access to the chain from a pit running round 
each bench. Each link has to be roti over eight times, 
and two men are employed. One begins at one end of the 
chain and the second at the middle. These then take 
turns—the man who had begun at the ends beginning 
again at the middle, while his mate overhauls the other’s 
work. In doubtful cases a powerful magnifying glass is 
employed by the men and by Mr. Macdonald, The neces- 
sity for this care is apparent when we remember that the 
slightest cracking of the outside fibres—which are, of course, 
most strained by the cross-bending action at the ends— 
must indicate bad material, and a tendency to the rupture 
of the whole link. We hear that on one occasion no less 
than seventy-five cracked links were detected in a single 
length of fifteen fathoms. All the hauling work in this 
room is done by the revolving capstan and fixed capstan 
heads, and so convenient is it found that the travelling 
crane, which is also placed here, will soon be removed, as 
it is never used. 

When all the links have been subjected to this severe 
examination, then, and not till then, they are tarred. To 
do this they are first heated—an operation which is found 
to very much increase the adhesion of the tar by 
opening the pores of the iron itself, and by increasing 
the fluidity of the paint. Very neatly is this done by 
dragging each chain, by means of the hauling capstans, 
through a cast iron pipe, which is itself embedded in a 
long air furnace. With the presses, indicators, and examin- 
ing benches, these two furnaces are on each side of the 
building, and all in a line together. Guided by a sort of 
wheel, with cast iron sides and wrought i'n spokes, the 
chains as they issue from each furnace are dragged through 
a trough filled with tar into the finishing room. The 
bottom of this trough is of cast iron, lin. thick, and the 
sides are of Zin. boiler plate. 

We understand that it is intended to erect in front of the 
building at this end a small hydraulic engine, to be worked 
by the accumulator, for taking the chains yet nearer to the 
vessels, and a powerful hydraulic crane is also to be set up 
for loading and unloading lighters. 

Amongst the more detailed particulars with regard to 
the machinery, it may be noted that the two 30-horse 
high-pressure horizontal engines are exact duplicates of 
each other. Each engine is made with two cylinders 14in. 
in diameter, and with a stroke of 18in. They act direct on 
the forcing pumps, which are double-acting, with brass 
pistons and barrels lined with brass, They are so arranged 
that either side can be worked separately, should this be at 
any time required for repairs, The boilers are worked ata 
pressure of 45 lb. per square inch, each one having been 
proved at Elswick up to a hydraulic pressure of 95 Ib. on 
the square inch. e hauling capstans are polished to 
receive the ropes, and are provided with wrought iron guards 
at the foot. They have a hauling power equal to one ton 
at the end of the rope when it is moving at the rate of 1ft, 
- second, The pressure pipes connected with the presses 

ave been tested to 3,000 lb. per square inch, and their 
flanged joints are made with gutta-percha rings. 

It will be seen that, as the graduated levers only register 
up to 100 tons, any strains above this have to be deduced 
from the water between the accumulators and the presses, 
pressing on the plungers of the proof strain indicator and 
the breaking strain indicator respectively. The hydraulic 
indicators only give the gross load on the press plungers, 
as the useful effect exerted is necessarily this gross load 
minus the friction of the leathers and of all the movable 
parts of the machine. ‘lo diminish as much as possible the 
chances of error, careful instructions are given to the men. 
They are printed at full in connection with the rather 
lengthy tables giving the weights to be put on the hydrau- 
lic indicator. We here read that “the pressure rams 
should be run out to their full stroke every day (whether 
the machines are to be worked or not) and cleaned with 
finely-sifted sea-sand, applied with a _ of waste 
moistened with soap-water, and wiped clean afterwards 
with a dry piece of waste, care being taken to keep the 
sand out of the glands. No grease should be applied.” 
The indicator ram has to be treated in a similar way, 
having to “ be cleaned also to the full extent of its stroke 
every day with a little soap-water, and wiped down after- 
wards with a piece of dry waste.” We understand that 
the indications are considerably affected by the presence of 
grease, or even only soap and water. Great care is taken 
to keep all the passages clear of air, and it is blown off 
before commencing to work, The pressure is also brought 
very gradually on the chain, in order not to exceed the 
strain by the accumulated work of the masses in motion, 

It is clear that much originality and good designing has 
been displayed in this very complete testing-house. The 
most original thing appears to us to be the capstan system 
for easily and prs Jn hauling about the chains. Very neat 
is also the plan for first heating and then painting the 
chains. The simple system of dies for the different sizes of 
chain also seems to us to be new, although it would be 
difficult to give an opinion upon these points without that 


sort of search amongst patent specifications and elsewhere 
which is always necessary. It is probable, however, that 
Sir W. G. Armstrong and his able assistants would have 
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found it profitable to have patented some of these things ; 
and it is likely they would have done so if it had been 
known that the carrying of the Merchant Chain Cable Act 
would have caused so many new testing establishments to 
be erected in different parts of the kingdom, We under- 
stand that the cost of the buildings was about £8,000. 
This sum was exclusive of the foundations, which, owing to 
the bad state of the site, were of an expensive character. 
The complete machinery cost about £11,000. 

An establishment like this, which has been set to work 
to meet the abuses caused by unprincipled competition, 
necessarily requires the exercise of stringent regulations in 
its management. Amongst these is that requirement 
according to which every chain or anchor “ must be accom- 

anied with a delivery note, setting forth full particulars.” 

f new, it must also be weighed, the cost of the operation 
being “included in the general scale of charges.” A rule, 
adopted, as will be remembered, by the Board of Trade, is 
the sixth, according to which no chain or anchor can “ be 
blacked at the establishment which has not been tested 
there; and no chain or anchor shall be tested after it has 
been blacked.” No chain is to“ be re-tested which has 
broken three times in each fifteen fathoms;” and “no 
chain or anchor can be tested at a strain lower than that 
required by the Government.” Each anchor has, before 
the test, to “ be measured by accurate screw gauges pre- 
viously to being tested, and if, after being tested, the per- 
manent variations of angle be found to be more than five- 
eighths of an inch, the anchor shall be rejected as unfit for 
service.” Before the anchor is tried a centre line is marked 
on the shank, and a point is fixed upon into which one 
leg of asort of pair of trammels is set. The distance to 
the two “pees” or points of the palm is measured, the 
operation being repeated after the test has been applied. 
There is, of course, a regular scale of charges, according to 
the diameter of iron of the chain, and per ton tension ; 
every fifteen fathoms of chain and under being charged as 
one length. One wsy in which certain makers have sought 
to evade the neces-ity for working up good material—to 
ensure which is one of the objects of the hain Cable Act— 
is by sending in a chain cable made of inferior iron, but of 
a really slightly larger gauge than its nominal diameter. 
This ingenious manceuvre is met by the twelfth regulation 
of the works, according to which “in all cases where the 
gauge of a chain exceeds the nominal dimensions by more 
than one thirty-second of an inch, such chain shall be sub- 
ject to the test required for one-sixteenth of an inch more 
than the nominal size of such chain.” 





THE INDUSTRIES OF THE BLACK COUNTRY. 
NOTES ON THEIR RISE AND DEVELOPMENT, 
(Concluded from page 112.) 

Tue manufacture of miscellaneous hardware in the Black 
Country commenced at a very early period, but did not assume 
much importance until the commencement of the seventeenth 
century. Ip the year 1620 it was estimated that within a circuit of 
ten miles of Dudley Castle there were about 20,000 smiths and 
workers in irov, chiefly engaged in the manufacture of small wares, 
such as nails, horseshoes, locks, keys, and common agricultural 
tools. Twenty years later, when “ hearth money” was collected, 
Wolverhampton paid for 84 hearths, Willenhall for 97, and the 
other towns were assessed in like proportion. Ironfoundries were 
numerous throughout the district about the year 1650, and during 
the civil wars a considerable quantity of ammunition was manufac- 
tured here, 

It is somewhat singular that each town in the district has, and 
maintains exclusively to itself, some special brauch of hardware 
manufacture, no town having intruded on the industrial domain of 
its neighbour through all this lapse of years. We propose, there- 
fore, to refer to each of the principal towns as regards the depart- 
ments of manufacture carried on therein, as this plan will best 
enable us to classify the diversified branches of industry for which 
this district is renowned. 

Wolverhampton, which may be as the metropolis of the 
Black Country, has from a remote period been associated with the 
hardware manufacture of the district. In its earliest days, follow- 
ing the time of the Princess Wulfrima, its founder, it was noted for 
the manufacture of wool; and as late as the reign of Edward III. 
* the Nona Roll stated that “the town had no merchants.” In the 
reign of Elizabeth, however, various manufactures were carried on, 
on a small scale, principally in connection with hardware. ‘I'hese 
industries g adually increased until the reign of Charles I., when 
they assumed somewhat extensive proportions. During the Civil 
Wars the town was captured by the Parliamentary army, and 
among the spoil taken Sir William Brereton states, “ We tooke two 
or three cart loades of arms, and some cannon bulleits from Mr. 
Folies’ iorges, and the moulds which made those builleits, reserving 
the ransome and compositione of the town for some more seasonable 
opportunity, when the greate and rich men are returned.” When 
the excitement of these troublous times had subsided a fresh impulse 
was given to the industry of the town; castings of various descrip- 
tions were extensively made, japanned ware was introduced, and 
other descriptions of skilled handicraft flourished here as in other 
parts of the district. Dr. Plot, the historian of taffordshire, 
writing AD. 1686, observes:—“ The greatest excellency of the 
blacksmiths’ profession that I could hear of in this county lies in 
their making of locks for doores, wherein the artisans of Wolver- 
hampton seem to be preferred to all others, they making them in 


io 








ware, and miscellaneous articles of builders’ ironmongery. The 
lock trade of Wolverhampton is quite distinct from that of other 
parte of the district, the security of Wolverhampton locks being for 
the most part effected by tumblers or levers, while those made in 
other localities are principally secured by wards. The descriptions 
of locks chiefly manufactured here are cabinet, pad, rim, fine plate, 
and mortice, all of which are made in iron and brass. One 
firm alone (Messrs. Chubb and Sov) manufacture about 30,000 
locks per annum, the cheapest of which is sold at 10s. nett, 
while many of them are worth from £2 to £3 each, These 
locks are largely exported to India and Australia. The 
common descriptions of cabinet locks are, however, sold at 
remarkably low prices, and manufactured in enormous quantities. 
Fine plate locks are those imbedded in wood, and used pony 
for stable and out-house doors. The ironwork of these articles is 
mauufactured by artisans working at their own homes in the 
localities of Brewood, Coven, Pendeford, and other villages between 
Wolverhampton and Stafford, the addition of the wood case being 
made at Wolverhampton. The cheapest of those articles are sold as 
low as 6s. per dozen. Edge tools, manufactured so extensively 
here, include hatchets, hoes, chisels, and other implements used in 
handicraft and agriculture. They are exported in great quantities 
to various parts of the world, hoes being especially in demand for 
the plantations of the Southern States of America. Japanned ware 
is produced largely in Wolverhampton, one of the oldest manufac- 
tories being formerly the mansion of the Leveson-Gower family, 
who, on the introduction of metal manufactures into the town, 
quitted it for the princely mansion of Trentham, in the northern 
_ of the county. This establishment (known as the Old Hall) 
as recently gained additional notoriety from the fact that Wilkes 
Booth, the assassinator of President Lincoln, was once employed 
there as an artisan. The articles in j+panned ware principally 


patriarchal nailers, having completed their life of labour, have found 
rest.” Chains are manufactured also somewhat extensively in this 
neighbourhood, for industrial and marine purposes. Chain cables 
are required to undergo a test according to their thickness before 
being sent out. They vary in strength from }in., capable of holding 
7 tons, to 3in., capable of lifting 200 tons. ‘Testing houses for the 
trial of chains and anchors have been recently erected in this 
locality. In accordance with the recent Government regulations, 
they are now tested by dead weight in addition to hydraulic pres- 
sure. Certificates signed at the test house accompany these articles 
into the market. Anchors are of various kiuds—the sheet anchor, 
which is the largest, and which is only let down in case of danger; 
the bower, or spare anchor; the stream anchor, used for riding in 
rivers or moderate streams; and the edge anchor, used only for 
kedging in a river, an operation by which large vessels are sometimes 
carried up against the stream. There are also grapnels and other 
kinds of small anchors used in boats, the former consisting of five 
or six hooks ranged in a circle. An anchor of 94 cwt. has the fol- 
lowing dimensions:—Length of shauk, 19/t.; the square end to 
which the stock is attached, 3ft.; thickness of shank, Sin. to 12in. ; 
each arm, 6ft. long; triangular fluke, 3ft. on each side; ring, 3it. in 
diameter; ring 5in. thick. The price of an anchor of this siz 
would be upwards of £500. The labour costs about £3 per cwt., 
and the iron 9s. 9d. per cwt. For anchors under 10 cwt., however, 
the cost of labour is much less, not exceeding 243. percwt. These 
buge articles are turned out iv great quantities, both for our own 
and foreign war vessels and merchantmen. The hardware trades of 
Dudley and the surrounding places afford employment to a popula- 
tion of 25,000. 

Westbromwich, with its 50,000 inhabitants, is another thriving 
centre of industrial enterprise, and probably one-third of its popu- 
lation are dependent more «r less upon its hardware manufactures. 





made in Wolverhampton include trays, waiters, inkstands, baskets, 
and cabinets—all of the best quality. The tin-ware branch of 
industry is extensive, having been considerably augmented during 
the past five years, together with the process of galvanising. Cor- 
rugated roofing, buckets, bowls, conservatories, and almost all 
descriptions of articles both for household and general use, are 
included in this department of manufacture. There is also at 
Wolverhampton the largest toy manufactory in the country. The 
old adage says— 
“* The German children make 
What the Englisn children break.” 

But the rule is rapidly being reversed, when Wolverhampton is able 
to supply, not only English children but the juveniles of all nations, 
with an infinite variety of painted gimcracks, more er gr and 
durable than those produced by the children of the Black Forest. 
The other leading branches of industry here include iron and brass 
castings, in infinite variety, and for al) purposes, from the kitchen to 
the drawing-room—cut nails, screws, rivets, and wroughtiron work 
for railway and agricultural purposes. It is estimated that the hard- 
ware manufactures of the town afford employment to upwards of 
10,000 artisans, and in almost every branch there are evidences of 
increasing prosperity. 

Dudley, which ranks next in importance of the Black Country 
towns, is in the midstof what may be termed the heavy hardware 
district. Standing on one of the stately turrets of its ancient and 
romantic castle, we have at one glance a panoramic view of the 
whole district, and immediately surrounding us are the busy hives 
of Netherton, Gornal, Sedgeley, Tipton, Kate’s Hill, and Cradley, 
clustering together like one dense forest of workshops and forges. 
The manufactory of foundry ware commenced at Dudley at a very 
early period of the history of the town, probably in the 15ch century, 
and in Dud Dudky’s time it had attamed to somewhat extensive 
proportions. Dud himself tells us that be wade “all sorts of cast 
iron wares, as brewing cisterns, kettles, pots, and mortars.” He also 
supplied King Charles with ammunition during the wars. He was, 
according to his subsequent petition, “in most of the battailes that 
year (1642), and also supplyed his Jate sacred majesty’s magazines 
of Stafford, Worcester, Dudley Castle, and Oxford with arms, shot, 
drakes, and cannon, and also beca‘ne major unto Sir Francis 
Worsley’s regiment, which was much decaied.” The present leading 
manufactures of Dudiey and its neighbourhood are nails, chains, 
and anchors, with various kindred articles. Tho nailers have for 
generations pied the localities of Netherton, Sedgeley, aud 
Gornal. Hutton, the Birmingbam historian, writing in 1741, states 
that on making a tour through this district he was “ surprised at 
the prodigious number of blacksmiths’ shops upon the road, and 
could not conceive how a country, though populous, could support 
so many of the same occupation. In some of these shops I observed 
females wielding the hammer, aud on inquiring whether the ladies 
in this country shod horses, I was answered with a smile, ‘ They 
are nailers.’” Prior to the introduction of machine-made nails it 
was estimated that upwards of 60,000 persons, men, women, and 
children, were occupied in nail forging, and that many of the iron- 
works surrounding furnished from 10U tons to 2v0 tons of split iron 
rods weekly for the manufacture. There are not less than 300 
different kinds of forged nwils, with at least ten diffe: ent sizes for 
each sort,so that there are upwards of 3,U00 nails with different 
names, all of which are perfectly understood by the persons who 
make or use them. Some of the appellations are expressive, but 
rather peculiar. There are, for instance, such names as fine dog, 
weighty dog, hurdle, pail, deck, scupper, mop, rose, clasp, diamond, 
clout, and counter c:out. The vame is usually included with the 
weight per thousand. The term “7 |b. rose,” for example, is applied 
to a nail with a rose-shaped head, the length being 1}in., and 1,000 
nails weighing 7 1b. This description of nail varies trom 1} lb, to 
40 lb. per thousand. The system of manufacture in this branch of 
industry is rather peculiar. There are no large factories, as in other 
trades, but the artisans work at their own homes, assisted by their 
wives and children. ‘The apparatus required is very simple; it con- 
sists merely of asmall hearth or forge for heating the nail rods, ananvil, 
a hammer, and a few swage tools. The nailer begins his work by 
heating the ends of three or four nail rods, and works the bellows 
until they are sufficiently hot; then placing the rod on the anvil, 
he shapes it by a few dexterous blows into the required form. This 
process is one of great quickness. It is doubtless from this branch 
of industry that we get the familiar proverb about having “too 
maby irons in the fire.” The nailers are very expert, being able to 
produce many thousands per day each. Owing, however, to the in- 
troduction aud spread of machinery iato this branch of manufacture, 
the value of their labour is gradually decreasing, and not unfre- 
quently there are disputes and even strikes among them. Oue strike 
of some weeks’ duration has just been concluded, An abie article 
in a recent number of the Birmingham Laily Gazette, entitled, 
“Among the Nailers,” well observes :—** V'he vatlers believe that 





Suiles—six, eight, or more in a suite, according as the chapman | the masters are alone responsible for the gradual depreciation in the 


bespeaks them, whereof the keys shall neither of them open the 


value of their labour. ‘The simple fact of the matter is that they are 


other's lock, yet one master key sball open them all. Nay, so | experiencing the consequence of the introduction of machines into 
curious are they in lock work, that they can contrive a lock that the | that branch of industry, with which they vainly compete; and 
master or mistress of @ family sending @ servant into their closets, | instead of striving against their masters, as they suppuse, they are 


either with the master key or their own, can certainly tell by the | 


lock Low many times that servant has been in at any distance of 


waged in a hopeless conflict against steam power. ‘Their old- 
fashioned system of manufacture must in course of time die out, 





time, or how many times the lock has been shot for a whole year | aud the value of their industry will of necessity decrease year by 
together, some of them being made to show it 300, 500, or 1,000 | year. It isa true saying that ‘ history repeats itself.’ This is just a 
times—nay, one of the chief workmen of the town told me he could | repetition of what occured in Lancashire and otber great industrial 


make one that should show it 10,000 times. Further yet, 1 was 
told of a very fine lock made in this town, sold for £20, that bad a 
set of chimes in it that could go at 


centres a hundred years ago, when Watt's invention first began to 
triumpb. There was similar dissatisfaction, murmuriog, and distress, 


any hour the master should | but eventually those who cursed its promoters lived to bless them. 


think fit, And these locks they make either with brass or iron | The poor nailersare now passing through the same transition state, 


boxes, so curiously 
not reasonable to think they were ever exceeded, unless by Tubal 
Cain, the inspired artiticer in brass and iron.” Dr, Wilkes, writing 
a century later, pays an equally flattering tribute to the ingenuity 
of Wolverhampton aitisans. Bite, another Staffordshire historian, 


speaking of the manufactures of this town, states that in the | 
year 1800 “steel watch chains were made here at the value of £20 | 


each, buckles at ten to fifteen eas @ pair, and, not unusually, 
sword hilts at fifty guineas each.” The present staple manufactures 
of the town include locks, edge tools, japanned, tinned, and foundry 


lish’t, and the keys so finely wrought, that ’tis | and it will be well for them if, instead of continuing these hopeless 


struggles, they calmly consider the true circumstances of the case. 
The young men and maidens among them cannot do better than 
follow the advice given by one of thew number at a recent meeting, 
and seek other employment forthwith. The old men and women, 
whose years are too far advanced for such new enterprise, will, 
with the limited supply, then be able to find employment through 
their declining years ; for even the progress of steam power fails to 
work a revolution in a day, and the demand for old-fashioned nails 
will doubtless be kept up by old-fashioned consumers until the few 





The factures of Westbromwich are principally cast goods, 
such, for example, as grates, stoves, furnaces, hollow ware, bed- 
steads, grain, and iron rolls, and domestic ironfoundry in great 
variety. A considerable portion of the hollow ware manufactured 
here is enamelled, and has a very tasteful appearance. Roll turning 
is also an extensive and important brauch of industry, especially 
those used in the neighbouring ironworks. The operation of 
turning is one requiring great care and skill, and an experienced 
workman can earn with ease from £5 to £7 per week. Metallic 
bedsteads, composed of iron and brass, are produced in great variety 
and iu all sizes, from rivals to the “great bed of Ware” to cots 
suitable for Tom Thumb’s baby. They are choicely ornamented, 
and some of the best designs are really choice works of industrial 
art. The manufacturers of these articles have to compete with the 
Italians, who are extensive makers of iron bedsteads, and this 
generous rivalry with the best art workmen in the world has con- 
siderably benefitted the skilled labourers of this thriving locality. 

Waisall, one of the most ancient towns in the district, has for 
centuries been noted for the production of saddles, bridles, whips, 
coach furniture, and all descriptions of saddler’s ironmongery. Th 
olden times, when “silver buckled shoon” were in fashion, 
Walsall was noted for its shining buckles, but that branch of 
industry has altogether succumbed to the vagaries of fashion, which 
discarded knee-breeches for pantaloons, and buckles for shoe-ties. 
The saddlery and harness trades of Walsall are now very extensive, 
and probably unequalled by any other district in the country. Not 
only are our horsemen aud horsewomen at home supplied, but all 
the nations of the earth are more or less dependent upon Walsall for 
horse gear. Bits, spurs, dog-collars, curbs, and harness ornaments 
are either forged or made of best malleable iron, but best bits are 
preferred forged, as an imperfect article might endanger life and 
limb. They are finished by the beautiful process of electro-plating, 
and havea very bright and attractive appearance. Lasso rivgs for the 
American prairiesare also largely manufactured here. Another branch 
of industry here is the mavufacture of spectacles, one firm alone 
——s 3,000 pairs per week. Small iron padlocks is a branch 
of manufacture recently introduced into Walsall, but has already 
grown to considerable proportions, one maker being able to turn 
out over 60,000 per week, at the astonishing price of 74d. per dozen. 
The lock trade in Walsall and the adjoiming parish of Bloxwich 
affords employment to 4U0 artisans, the saddlery trades to 3,000 
(who are mostly employed at their own homes), and the ironfoundry 
and miscellanéous branches, to about 3,000 more. The progress of 
Walsall has recently been very rapid, owing principally to the 
great extension of its various industries. 

Wednesbury is the principal seat of the manufacture of railway 
plant. Axles, wheels, and other descriptions of rolling stock, are 
made here in enormous quantities, one firm alone employing over 
3,000 workpeople, and paying some £5.00U per fortnight in the 
shape of wages. Tubing is ajso an important department of manu- 
facture here, being made most extnsively for gas aud water com- 
pavies, and also for marine purposes. rought heavy ironwork, 
such as girders, boilers, tanks, and kindred articles, are produced in 
great quantities, as also is iron fencing. We have beard of a single 
order for the latter amounting to 600 miles for a railway abroad. 
India is becoming a vast and important market for these articles, 
and, great as the production now is, there is every promise of a still 
greater development of industry here. The miscellaneous branches 
of manufacture include foundry ware, wagon armas, engive fittings, 
and gun-locks. Formerly pottery was one of the productions of 
Weduesbury, but that industry has altogether died out. About 
10,000 persons are employed in the various manufacturing trades of 
the parish. 

Smethwick, although nearly joined to Birmingham, belongs in 
reality tu the list of Black Country towns, and as regards the extent 
and importance of its manufactures, it takes high rank among the 
industrial centres of the district, We can do no wore than enume- 
rate its principal trades. Tue growth of industry here commenced 
about the middle of the last century, when the mighty Soho Works 
were erected and occupied by James Boulton, aud subsequently by 
James Watt, of undying memory. ‘The original foundry is still 
occupied partly as an engine factory, but the principal works of the 

resent firm of J. Watt and Co. are at their more modern Soho 
orks at Smethwick, which is a marvel of size and busy industry. 
Another gigantic establishment is the glassworks of Messrs. Chance, 
covering a space of 40 acres; and in proximity are other works of 
similar kind occupying 12 acres. There are also Muntz’s famous 
metal works, aud the great establishment of Watkins aud Keen, the 
Crown Works, and Astbury’s ironfoundry, where not unfrequently 
are mingled “ works of peace and works of war.” But perhaps the 
most interesting establishment of modern times is the Loudon Works 
of the late firm of Fox, Henderson, and Co., where the ironwork of 
the Exhibition of 1851 was made, the glass being produced by the 
Messrs. Chance, so that the whole of that fairy palace was manu- 
factured here. The population is about 15,000, all of which are 
dependent on these various industries. : 

Bilston is distinguished for the production of japanned and tin 
ware, similar in kind, but rather lower in quality, than that manu- 
factured in Wolverhampton, Trays and waiters are made in great 
quantities, one firm making 600 sets of trays (three forming a set) 
every mouth, and not less than 100 gross of waiters per week. 

«se articles are all stamped, aud are of a great variety of shapes, 
there being about 2,000 distinct patterns, either in shape or orna- 
ment. The most prevailing shapes, however, are convex, Guthic, 
and oval, the former having perhaps the greatest sale. ‘hey are 
japanned, and afterwards ornamented either with paint or gold leaf. 
‘Those for export trade are embellished in accordance with the pre- 
vailing taste of different markets, and it is a curious and interesting 
study to notice the varied styles of art most popular. For Brazil 
the most saleable ornament is a shield surmounted by a crown aud 
encircled with coffee berries. For South America bright gaudy 
colours are mostly in demand, Jn Spain the most favourite orna~ 
ment is the re} tation of a bird. It is not necessary that the 
artist should study the rules of natural history, so that the bird have 
brilliant coloured feathers. Red, biue, and yellow are the most 
esteemed by the Spaniards, and the Bilston artists present them with 
more extraordinary specimens of ornithology than Buffon or Gold- 
smith ever dreamt of. A pagoda, in addition to a feathered song- 
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ster, is also in great request for the Spanish market. Tinware 
in great variety is also. manufactured here, prircipally such articles 
as coal vases, cups, bowls, water jugs, baths, and kindred articles. 
There are several extensive ironfoundries in the adjoining localities 
of Highfields and Pothouse Bridge. The various hardware indus- 
tries of Bilston afford employment to about 4,000 of its population, 
the ae majority being engaged in the surrounding ironworks 
and mines. 


Willenhall is famous for its locks ana keyé; ands divine 
used to say that if “ Love laughs at loc! ths” he must be always 
merry here. The manufacture of locks has been carried on here 


since the reign of Queen Elizabeth, and its artisans have long been 
noted for their ingenuity. In the year 1776 one James Lees, ‘a 
workman in his sixty-fourth year, made a lock and key the weight 
of which did not exceed that of a silver twopence, and expressed 
his readiness to make a dozen locks and keys the total weight of 
which sbould not exceed a silver sixpence. At'that time there were 
in Willenhall 148 locksmiths, and in Wolverhampton 134. The 
de-criptions of locks Leecsaes f manufactured here are rim, dead, 
mortice, pad, and drawback, and in the adjoining villages of New 
Invention and Short Neath till and cabinet locks of common quality 
are made in great quantities. it is estimated that in Willenhall 
2,000 dozens of door locks, 5,000 dozens of padlocks, and 2,000 
dozens of till and cupboard locks are now made every week, and 
are principally exported. One peculiarity of the lock trade in 
Willenhall is its distribution among so many masters, most of whom, 
however, do not eet Sar than six or eight men and boys. The 
other manufactures of Willenhall include bolts, currycombs, grid- 
irons, and latches. The various trades employ about 5,000 artisans, 
aud, owing to the introduction of steam power, the production of 
these articles here is rapidly extending. 


Darlaston, which is the last of the industrial centres we can | 


particularly notice, produces chiefly nuts, bolts, railway spikes, and 
gun locks. The three former articles are extensively used on 
railways in connexion with the permanent way. They are em- 
ployed in securing the metals to the sleepers. Bolts and nuts vary 
in size from 4% in. to 3in. in diameter. and in price from £11 to £15 
perton. Spikes are usually 8in. or 9in. long, lin. thick, and having 
a head about 2in. in diameter. Those of the old-fashioned shape 
are called “doz-head” spikes, but an improved screw-shaped 
pattern, known as twisted spikes, are coming into general use. 
About 500 tons of these articles are made in Darlaston weekly. The 
other branches of manufacture here are guo-locks and coach-bolts. 
The former braneh has, since the outbreak of hostilities in America, 
aud the subsequent probibition of the exportation of fire-arms, been 
greatly depressed. A similar depression prevailed here after the 
Battle of Waterloo, and the artisans petitioned Parliament for 
relief, stating that during the war they had supplied Birmingham 
with sufficient locks to enable it to turn out a musket per minute 
night and day. The hardware trades of Darlaston afford employ- 
ment to about 4,000 persons. 

We can do no more than enumerate the other places where special 
hardware manufactures are carried on. Wednesfield: Rabbit, 
mouse, and vermin traps, keys, &c. Cannock: Edge tools. 
Kingswinford: Glass. Stourbridge: Crucibles, fire-bricks, nails, 
&ec. And, Great Bridge: Ironfoundry, The total population de- 
pendent on the hardware industries of the district being 150,000. 

We bave now briefly glanced at the varied branches of manufac- 
turing industry which have rai-ed this district to a position of such 
importance in the country. Its increase and progress during the 
past few years have been marvellously great. Towns which a few 
years since only contained a handful of people, now number their 
teeming thousands, and in all directions factories and forges are 
covering the ground as rapidly as it is vacated by the receding 
miners, Its mineral wealth is being rapidly developed, its iron- 
producing furnaces and forges are increasivg in number and facility 
of manufacture, and the hardware industries, in their bewildering 
variety, are keeping pace with the rapidly increasing demand from 
all the markets of the globe. And, in the midst of this great 
material prosperity and progress, the artisans are uot excluded 
from its benefits. They are, as a rule, well paid, well cared for as 
regards educational and religious training, and, as a class, they are 
fast becoming skilful, prudent, and intelligent. 

Of the future prosperity of this district we have confident hope. 
Everywhere around us civilisation is developing new empires, and 
opening up new fields of enterprise and commerce. These ste 
of progress must of necessity be of advantage to a district like the 
black country, which provides almost all the comforts and refine- 
ments of civilised life. We doubt not that its present progress will 
not only be well maintained, but will mightily increase ; and, 
when its stores of mineral wealth are all consumed, we may fairly 
predict that it will even then hold up its head proudly as one of the 
greatest workshops of the world. 








AN AMERICAN PATENT. 

Ws print the following specification as an example of the system 
adopted in the preparation of patent documents in America, and it 
will be seen that an American patent differs in several respects from 
ours. We may add that Mr. Embree, being desirous of preventing 
others from re-patenting his invention in this country, presented bis 
specification to our Patent-office with a request that it might be pub- 
lished in the ordinary course of business. ‘I'he precaution is, we need 
hardly say, perfectly effectual, and Mr. Embree deserves the credit of 
hitting upon a system of publication which has nothing equivocal or 
doubtful about it, and, therefore, renders litigation hopeless. We 
trust that cthers will follow the example thus set, and thereby 
completely put a stop to the practice of pirating inventions in one 
country and securing patents for them in another without the con- 
sent of the real inventor. 


EMBREE’S IMPROVEMENTS IN REMOVING INCRUSTATION FROM 
STEAM BOILERS. 

Tus Unirep States or America, To all to whom these Letters 
Patent shall come: 

Wuereas, Davis Embree, of Dayton, Ohio, has alleged that he 
has invented “A new and useful Improved Method of Removing 
Incrustation from Boilers,” which he states has not been known or 
used before his application, has made oath that he is a citizen of the 
United States; that he does verily believe that he is the original 
and first inventor or discoverer of the said Invention, and that the 
same hath not, to the best of his knowledge and belief, been pre- 
viously known or used ; has a into the Treasury of the United 
States the sum of rhirty-five Dollars, and presented a petition to the 
Commissioner of Patents signifying a desire of obtaining an exclu- 
sive property in the said Invention, and praying that a Patent may 
be granted for that purpose. 

Tuese Ane THEREFORE to grant, according to law, to the said 
Davis Embree, his heirs, administrators, or assigns, for the term of 
Seventeen years from the Seventeenth day of January, Oue thou- 
-— eight hundred and sixty-five, the full and exclusive right and 

iberty of making, construeting, using and vending to others to be 

_ the said invention, a description whereof is given in the words 

the said Davis Embree in the schedule hereunto annexed, and 
© &@ part of these Presents. 

In Testimony whereof, 1 have caused these Letters to be made 
Patent, and the Seal of the Patent Office has been here- 
unto affixed. Given under my hand, at the City of 
Washington, this Seventeenth day of January, in the 
year of our Lord One thousand eight hundred and sixty- 
five, and of the Independence ot the United States the 
Eighty-ninth. 


(Seal.) 


J. P. Usner, 
’ Secretary of the Interior. 
Cruntersigned and sealed with the Seal of the Patent Office, 
D. P. Hottoway, Commissioner of Patents. 








| 





Tue ScHEDULE REFERRED TO IN THESE LETTERS PATENT, AND 
MAKING PART OF THE SAME, 
SPECIFICATION. 

The groundwork of my invention, or rather application, I con- 
ceive to be founded on sound chemical principles. 

That lime is the basis of all incrustation in steam boilers. 

That it is generally found to be carbonate of lime or limestone. 

That it assumes the form of crystals. 

That it is insoluble in water. 

That of the same kind, in the formation of crystals, unite 
with each other, addirg to the mass first formed or fixed. 

Incrustation of boilers may be dissolved by an acid which bas 
stronger affinity to lime than carbonic acid has; the lime and such 
acid will unite, generally forming @ compound that is soluble, and 
a fey @ boiler, while the carbon passes off in form of carbonic 
aci . 

Teepeniti can also be removed by an alkali that has a 
stronger affinity for carbonic acid than lime has; such alkali, 
uniting with the carbonic acid, leaves the lime in a pure state, which 
is soluble in a sufficient quantity of water, and cannot coat a boiler, 
~ carne of such alkali with carbon will also generally be found 
soluble. 

To prevent incrustation in steam boilers one other mode may be 
resorted to—that of thoroughly boiling the water before it enters 
the steam boilers, These are the only means known to accomplish 
the object desired. », 

There are but few persons aware of the exact condition in which 
lime is held in solution in what is called hard water. It is not car- 
bonate of lime, for that is insoluble, and the assuming of that form 
causes all the difficulty. We must, therefore, look to some other 
combination, for every new combination of chemical atoms has 
different results, and these atoms, according to late authority, 
unite in definite proportions, and not otherwise; hence, one atom of 
lime, united with one atom of carbonic acid, will form carbonate of 
lime (insoluble). If one atom of lime unite with two atoms of 
carbonic acid it will be supercarbonate of lime, a substance that is 
soluble, and which we contend is the true condition of lime in hard 
water. 

Limestone is carbonate of lime, By being burned in a lime kiln 
it is deprived of its carbon, and its water of crystallisation, and 
becomes quick-lime. It then seizes upon a certain quantity of water 
or carbonic acid wherever it may come in contact with them, or 
either of them. 

Now, take a small quantity of quick-lime, either dissolved in water 
or otherwise, and put it in common hard water, and it will imme- 
diately seize upon the surplus carbon of the supercarbonate of lime, 
and reduce all the lime in the water to carbonate of lime, which will 
be insoluble, and will immediately fall to the bottom of the vessel, 
leaving the water pure as water can be ; hence the impossibility of 
it coating a boiler. 

It only requires two tanks or tubs for water, that one may be 
settled while the other is filled, or if the engine be supplied from a 
well, and worked only in the day-time, the time may be put in the 
well itself of an evening, and it will be settled before morning. 

The pond of a to be used can be tested by litmus 
paper. If there be as surplus quantity of lime it cannot injure 
the boiler. 

To remove incrustations in a steam boiler I have chosen still- 
slop, an article not heretofore used. It costs but little, and contains 
a large quantity of vegetable acid, which is not severe on iron. 

do uot claim the discovery of any new chemical principle. I 
have lovg been aware that vegetable acids would decompose carbo- 
nate of lime. J am also aware that quick-lime has been used to break 
what is called hard water, but I do claim tne right to use or employ 
known materials for a purpose which is new and useful, when such 
appliance bas never been authorised, patented, known, or publisbed. 

hat, therefore, I desire to secure by Letters Patent is the use of 
still-slop to prevent or remove incrustation by lime in steam boilers, 
and the use of quick-lime in the manner herein substantially set forth 
to "vasa + ma 5 “Ogg ye Davis Emprex. 

arren Munger, Jr., : 

Quincy Corwin, } Witnesses. 

Remarks anv Expermentat Tests. 

For the theory of definite proportions of atoms, see Comstock’s 
Chemistry, beginning at page eighty-six. This leads to important 
results. 

Canzonate or Lime. 

On page two hundred and eighty-four of the same work we have 
this statement; “Carbonate of lime is entirely insoluble in pure 
water, but is slightly soluble in water containing carbonic acid.” 

The acid, therefore, must combine with lime to produce this 
alteration, and as these substances can combine only in definite 
proportions, there must be a specific or double portion of carbon, 
making it a bicarbonate or supercarbonate of lime. 

The boiling of such water expels or drives off the surplus carbon, 
in form of carbonic acid gas, reducing the supercarbonate to carbo- 
nate of lime, which is insoluble, and settles to the bottom of the 
boiler, forming the incrustatious or scales, 

The boiling of water before it enters the steam boiler, by means 
of the escape steam of the engine, cannot generally be thoroughly 
performed, and with locomotives it is impracticable. 

In the use of alkalies to remove incrustations they will generally 
be found only to soften the scale; and if the scale be of long stand- 
ing, even this will not be done. 

Nitric,muriatic, and sulpburic acids destroy iron. It is dangerous 
to use them. In the great number of vegetable acids which can be 
or have been used with greater or less success, there is still a choice 
to be made. They all affect iron, or the rust of iron, to some extent. 
In making a choice, I have selected still-slop, because it is mild and 
cheap, and because the glutinous matter it contains will often close 
the joints of the boilers, where rust has been eaten out. But 
even this acid should be applied with care. On one occasion [ 
applied a large quantity of still-slop to a boiler that was heavily 
incrusted with lime. ‘I'he works were started as usual. In about 
four hours word came that “the boiler was leaking badly.” On 
opening the boiler it was found that a large scale bad been loosened ; 
the iron under it had bulged downward ; the boiler was cracked and 
leaking. The conclusion was, that the iron must have been nearly 
or quite red-hot, that when the scale was loosened some water got 
under it, and the pressure of steam had vulged and cracked it. Had 
the safety valve been raised, and the boiling continued a sufficient 
length of time to loosen all scales in the boiler, it might have been 
cleansed without any additional injury to the iron. Such should be 
the practice in the use of any acid where the incrustations are so 
heavy as to permit the iron to become softened before the water 
touches it. 

After having studied the effects of the different acids, I looked for 
some alkali which would prevent incrustations. I selected quick- 
lime, and succeeded. 

The wonder now is how could such a simple, cheap, and effectual 
remedy have ee og the investigations of so many thousand intel- 
ligent minds deeply interested in the matter ? 

I can only allege that very few persons are aware of the condition 
in which lime is beld in solution in hard water. In the next place 
it seems so inconsistent to suppose that by putting lime into water 
before it-enters a boiler, it will prevent a lime scale being formed in 
the boiler, I admit that this great remedy never entered my 
thoughts until within the past year. It is, then, reasonable to 
— that it escaped the thoughts of other men. 

y experience has not been very limited. For the past forty 
years I have been engaged, for the greater part of my time, in the 
study and management of the steam engine. I have spent a large 
portion of the hours of my life in standing over dangerous torpedoes 
—inerustated steam boilers. 

‘These incrustations may be looked upon as a poison or disease 
that is constantly operating upon and destroying the constitution of 
the steam engine; it is not only annoying, but dangerous. We 
have now a medicine that will cure it. Row large @ dose, or in 
what way shall that medicine be admistered ? 

Quick-lime, supercarbonate of lime, salt, sugar, and many other 





substances can be held in solution by water only in certain 
quantities. 

_In the work above mentioned, page two hundred and twenty- 
eight, it is stated that “quick-lime, at a temperature of sixty 
degrees, requires seven hundred and seventy-cight times its weight 
of water to hold itin solution ; and that at two hundred and twelve 
d it requires twelve h d times its weight of water. 

Now if we take lime water of full strength, there will be but one 
pound of lime in seven hundred and seventy-eight pounds of water. 
One gallon of water weighs eight pounds. According to the old 
saying, “A pint’s a pound all the world around,” there are in seven 
hundred and seventy-eight pounds of water ninety-seven gallons. 
If it be found that one measure of lime water, of full strength, will 
correct two measures of limestone water, it will be twice ninety- 
seven—one hundred and ninety-four gallons. Thirty-one and a- 
half gallons (half of a hogshead) being a barrel, one pound of lime 
will correct six barrels of water. If good lime weighs sixty pounds 
to the bushel, one bushel of it will correct three hundred and sixty 
barrels of water. 

If water contain less suporcarbonate of lime than it is capable of 
holding in solution, by baving been mixed with rain water, or 
otherwise, it will, of course, require less quick-lime to correct it; 
the proper quantity can be ascertained by the tests hereafter stated. 

It matters not whetber quick-lime be put into tanks or cisterns ag 
lime water, mortar, whitewash, slaked lime, or unslaked lime, provided 
it all be dissolved, and it be well mixed with the water. If slaked lime 
(hydrate of lime) be used, it will uire the addition of one-third 
in weight, that being the quantity of water absorbed in slaking, as 
per Comstock’s Chemistry, page 228. 


Interesting Tests. 


Take of the water to be used (if d to tain all the 
supercarbonate of lime that can be held in solution), and put two’ 
small cups or measures into a glass; then put two small cups or 
measures of rain water or condensed steam into another glass; 
next put one small cup or measure of lime water of full strength 
into each glass, and the result will be, that in the first the water will 
become white, turbid, and curdled. This will gradually settle like 
flakes of snow, and will finally become like a crust in the bottom of 
the glass, while in the other glass there wil! be no such effect, The 
water will appear clear and pure as bef: re the application ; if, how- 
ever, the rain water should have stood in a cistern for some length 
of time, it may have imbibed some carbonic acid from the atmo- 
sphere; in that case there will be a +mall amount of curdling. 

As a further test, take some strips of litmus paper, and hold them 
for some time in vinegar, or some cther diluted acid; the part iim- 
mersed will become red. Dip the red part of the paper in lime 
water or other alkali, and it will take out the acid, and the paper 
will become blue or green. Hold for a short time a strip of paper 
thus prepared in the glasses of rain and bard water, as above, and 
the one will become blue, while the other will remain red, showing 
that the lime iv the one glass has become neutralised, and in the 
other it bas not. If in the first glass there has been more quick- 
lime than was required the extent of the surplus will be showa by 
the colour of tbe paper. Should there not have been a sufficient 
quantity of lime used, you can ascertain the fact by pouring the 
clear water, after it hus settled, into another glass or vessel; then 
put in more lime water. If the water still be curdied, there will 
not have been enough lime used. 

In this way we can at any time test the water used for making 
steam. Have a flask of lime water of full strength in your pocket, 
and a glass in your hand. Go to the tank or cistern, dip uta lass 
of water, and put lime water into it. Should it then curdle, there 
will not have been enough lime used. In this way we can at any 
hour of the day or night detect any mismanagement in those having 
cherge of an engine, And in this way any stream, spring, or well of 
water can be tested. For if there is no deposit in the glass, there 
can be no incrustation in boilers from such water. 

The application of these tests, if well established, and the exact 
quantity of lime required be ascertained, the water will become as 
pure as water can be, and it may be used for washiny, couking, or 
other culinary purposes, or even for drinking. For such purposes 
no patent fee can be charged. 

After having experimented in this way until fully satisfied, I had 
the opportunity of trying the thing on a large scale, in the sta- 
tionary engine of the workshop of the Dayton and Sandusky Rail- 
road. The boiler was nearly cleansed after using a vegetable acid— 
sawdust. The lime was then applied iu the manner and quantities 
directed. At the end of three weeks the boiler was opened, and 
examined by several gentlemen engaged in steam works, and it 
was pr d a complet There was not a particle of 
new scale formed ; it had not even taken up the rust from the iron. 

It was then put in operation for five wecks with the snme results. 
There was something like lime dust shown, but not a particle of 
new scale, 

On both occasions it was noticed that there were some few scales 
on the bottom of the flues that hvd not been taken off wheu the 
boiler was cleaned. They remained thesame throughout the whole 
process, although, for a part of the time, a surplus of lime had been 
used, showing that quick-lime will not remove incrustations, The 
intention is to prevent these incrustations. If they could be easily 
and completely removed, still they ought not to be formed if by any 
reasonable or practical means it can be avoided. 

There must be a great loss of fuel while the scale is forming; the 
iron is likely to become granulated aud weakened by being 
overheated ; it may be bagged down, and sometimes cracked, which 
is called “burning of boilers.” In different boilers, as now so 
generally and advantageously made, with swall flies or tubes, it 
will be almost impossible to get out all the scales, even if they should 
be loosened. These scales, if they collect in masses, will be almost 
sure to cause the boiler to be burned, 

What an amount of cost and labour have been expended in every 
engine shop in a limestone country, in renewing and repairing the 
damages done to engines caused by the incrustation in steam 
builers? These considerations are distinct from those terrible 
disasters, the explosion of boilers, which so frequently ocour from 
the same cause, Davis Empres, 

Late Supervising Lospector under the 
Steamboat Law of Aug. 30th, 1852. 


The form of relinquishment attached to the specification rans 


thus :— 
Dayton, Ohio, U.S.A., April 21st, 1865, 
The undersigned hereby transfers or relinquishes to the Govern- 
ment and People of the United Kingdom of Great Britain and Ireland 
all his right to take out a Patent in that Country for the Invention 
or Discovery described in the Circular hereto attached; and desires 
that notice of the same be filed in the Patent Office Department, so 
that no improper person may be able to obtain a Patent for the same 
Discovery. Davis Empress. (Seal.) 
Siate of Ohio, Montgomery County, 88. 
Personally appeared this 21st day of April, A.D. 1865, before the 
undersigned, a Notary Public, within and for said Couaty, the 
above-named Davis Embree, and acknowledged the signing and 
sealing of the above instrument to be his voluntary act and deed for 
the uses and purposes therein expressed, 
In testimony whereof I have hereunto set my hand aud notarial 
seal. Quincy Corwin, 
Notary Public. 
To the United States Minister or Consul at London. 
Sir,—Will you please pass the within papers to the proper autho- 
rities to carry out the object stated. 














Very respectfully, 
oes: Davis Empres. 


Usrrep States Paciric Ramroap TeLzgrara.—This line will be 
completed from Chicego to Sau Francisco in one year from the 
resent time. Twelve hundred miles are already under contract, to 
completed in 1865. This will make the second telegraph line to 
the Pacific, one being already in operation. 
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THE ENGINEER. 





Sept. l, 1865. 








WROUGHT IRON PERMANENT WAY AND 
SPRING CHAIRS. 

Ir is a generally understood thing that timber is preferred to 
either stone or metal to form the substructure of a line of railway, 
albeit chemically less durable, the chief reason being that timber 
modifies to a certain extent the blows of the wheels, though that 
result may be defeated when very heavy cast iron chairs are used, 
which become practically so many anvils. To prevent this anvil 
effect the practice is occasionally resorted to of putting a small piece 
of hard wood in a kind of well in the cbairs for the rail to rest on, 
requiring constant replacement. Supposing this bit of patchwork 
to be durable the result arrived at is just that of the foot rail or 
bridge rail applied direct upon timber—not by any means a satisfac- 
tory conclusion. If cast iron be used for chairs or sleepers in the 
ordinary mode, if kept light, it is apt to break from brittleness, and 
if made heavy it becomes an anvil mischievously destructive to the 
rails. 

In countries producing iron cheaply extra weight is of compara- 
tively little consequence ; but where distant transit is needed, as to 
India, it becomes highly important, as increasing freight by sea 
and difficulty of transit by land, in addition to the chance of 
breakage, There is a material which in some countries would be 
very valuable — slate — without laminw. I believe that this 
material, sawn into blocks of about four square feet area by five 
inches in thickness, would, if rightly used, prove to be the best 
kind of sleeper, especially for tunnels and ground often wet and dry. 
By rightly used I mean firmly and rigidly bedded like the pier of a 
bridge, and the more rigid the better, provided due attention be 
paid to a vibrating elasticity in the superstructure, and in such 
case ballast might be altogether dispensed with. 
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But for shipment to countries where timber is inadmissible it 
is desirable to use wrought iron, because it can be made of less than 
half the weight of cast iron, is not frangible, and the sleepers cau 
be made to pack one within the other, thus saving volume in tran- 
sit. I give a drawing of one simple form. An oblong plate, 
about 2ft. long and 18in, wide by a }in. in thickness, is stamped 
into a pyramidal sbape, rising toa central horizontal table, about 6in. 
wide and 14in. long, and 3in. to 4in. above the base. As these sleepers 
are intended to apply to ordinary chairs where the wooden sleepers 
are removed, without disturbing the rails or keys, the flat table is 
pierced with two holes of the same diameter, and corresponding in 
position to the holes in the chairs, Two slot holes are pierced in 
the sloping ends of the sleepers through which passes the tie bar, 
connecting the two opposite sleepers together. The lower edge of 
the tie bar has two notches to each sleeper, arranged centrally to 
the holes in the chairs. Into these notches is fitted a peculiar bolt, 
formed of round iron rod, screwed above and bent into a hook 
below, with space between, to clip the tie bar. On these bolts are 
applied peculiar nuts, the upper part being a square and the lower 
part being a cone, which fits the conical hole in the chair, Thus 
the bolt passing loosely through the holes in the sleeper and chair 
8 truly centred in a vertical line with the notches in the lower 
edge of the tie bar, and the truth of gauge is eusured without 
depending on the sleeper, which is merely a packing between the 
chair and tie bar; and the coned nut screwed into the coned hole in 
the chair will not be subject to get loose. It will be seen that the 
ho'es in the chairs are at opposite corvers, and the tie bar passing 
between them, the hook heads of the bolts will be reversed, to apply 
from opposite sides, 

Iu stamping these plate sleepers it will be seen that, to raise the 
centre iu. to din., either the central part must be drawn or 
extended, or the loose part must be compressed, to get it into a 
smaller area. This may be dove either by crowding the metal 
together at the corners, or corrugating it between two cast iron 
moulds, or by corrugating the whole of the pyramidal surface. The 
engraving shows the corners corrugated, 

lu applying this system the ordinary mode of packing from 
below may be adopted; or the sleepers may be surface packed 
through holes, This will depend very much on the material that 
is used to pack with, If holes are pressed in the sleepers to 
pack through, they should be formed by punching from below, 
and leaving the metal projecting like a bottle neck, to give strength. 

The chair shown in the drawing is of the ordinary k nd, witb a 
wood key, but it has an addition for the purpose of elasticity. If 
the sleeper be packed with a hollow space below the chair surface, 
there will be a certaiu elastic action ; but as this may be uncertain 
with different platelayers, another source of elasticity may be pro- 
vided—by a spring beneath the rail, as the drawing shows. The 
seat of the chair is cast three-quarters of an inch deeper than usual, 
and a piece of spring steel, fitting exactly the bottom of the rail, is 
placed in the chair, passing through from side to side, and with the 
corners roughly turned down, to keep it in position. The plate is 
about yyin. in thickness, and 3}in. wide, and it takes a bearing on 
the chair on each side of jin., overlaying a curved hollow below. 
The actual bearing of the rail on the spring will be about 1}in. in 
width ; and this will leave the space on each side between the chair 
bearing and the rail bearing fin. The action will, therefore, be not 
directly on the middle of the spring but at an end pin each side; 
and if overpowered, the spring will take a gradual bearing on the 
hollow below. The object not being to obtain much movement, but 
simple vibration to dissipate tho blows, there is nothing likely to 
get out of order; but supposing this spring to set or break, it would 
simply amount to lowering the rail jin. on the chair. 





The weight of this spring is about four tons per mile; but to eet. 


against that, as the crushing effect on the rails will be lessened, 
fiiteen pounds per yard may be saved in them, equal to twenty-four 
tons per mile, and about seven pounds per chair, equal to eleven 
tons per mile. And if rails so used become as durable as steel, 
which experiments tried on a different mode seem to prove, the 
calculation of saving becomes a very large one. An actual saving 
in first cost may be made by this improvement, _— attaining a 


really permanent rail. W. Baivess Apans. 








HASELTINE’S IMPROVEMENTS IN 


STEAM ENGINES. 
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Tuis invention, patented by Mr. George Haseltine, as a communi- | 
cation from Mr. T. Silver, of New York, relates chiefly to a novel | 
construction of the slide valve of a steam engine, and to a peculiar | 
device for operating or regulating the same. | 

Fig. 1 is a plan of part of a steam engine arranged according to | 
this invention ; Fig. 2 is a side elevation of the same; Fig. 3 is a | 
side elevation, showing the fixed link and adjustable block ; Fig. 4 | 
is a plan, showing the ordinary ports and a slide valve of a modified 
form; Fig. 5 is a plan, showing an ordinary slide valve and ports 
of a modified form. Like letters refer to corresponding parts in the | 
several figures. | 

The parts of an engine shown are secured to a bed-plate A, Figs. 
1, 2, and 3; this plate, and the parts embracing these improve- 
meuts, may be constructed of any suitable material and required 
dimensions. The slide valve B and ports C, shown in the several 
figures, are so shaped that the supply of steam to one side of the 
piston shall follow promptly the exhaust from the other, and the 
column of supply be made relatively less than the column of exhaust. 
These objects may be conveniently and advantageously attained by 
constructing the slide valve B of greater length, and forming a slot 
a of any desired shape or size in each end, through which slot the 
supply passes, a portion of the port C being covered by the sides of 
the valve ends, while at the same time the full opening is given to 
the exhausting port. Instead of a slot in the ends of the slide 
valve a portion of the sides may be cut away, as shown in Fig. 4, 
leaving a tongue b at each end for the bearivg surface or partial 
port cover. A similar result may be obtained by constructing the 
slide valve of greater length, as above, but instead of slotting its 
euds a portion of the width of the two ports C is elongated in 
opposite directions, as shown in Fig. 5, which portion only is un- 
covered by the motion of the slide valve B, and through which 
elongation the steam is admitted while the larger portion of the 
ports becomes the exhaust. 

In the peculiar arrangement of link motion employed for revers- 
ing or controlling the travel of the slide valve B the link D is of the 
ordinary form but curved internally tothe valve rod c, constituting 
the arc of acircle with a joint d in the valve rod cas acentre. The 
end of the valve rod may be fixed to the link D at its centre, in 
which case this link is moved either way in its circular direction to 
a position for giving the required travel to the slide valve B wiien 
the engine is in motion. When the link D is made movable it is 
guided by studs /; fixed on a diss or surface G, which supports also 
the adjustable gear shown in Figs.1 and 2. The movable link D is 
operated by this adjusting gear, which consists of a rack g fixed or 
formed upon the rear edge of the link D, into which rack gears a 
toothed pinion 4 working on a pin fixed to the disc G. ‘The pinion 
A is turned by means of a worm wheel i, to which it is attached, or 
with which it is cast; the perimeter of the worm wheel i extending 
to the centre or axis of motion of the disc G. Into the teeth of the 
worm wheel i works an adjusting screw j, toothed rod, or other 
suitable connection for regulating the travel of the valve B. The 
link D may be fixed, if desired, so as to work or oscillate on a 
central pin or stud E, the end of the valve rod c being fixed to a 
block e which slides in the slot of the link D, in which case the 
position of this block e in the slot of the link D controls the travel 
of the slide valve B. When this plan is adopted motion is given to 
the link D by a single eccentric F, connected to either end of said 
link. The disc G is fixed to a shaft & working in bearings /, and 
receives its motion from the eccentric F, to which it is connected by 
the rod m or its equivalent. The eccentric F is fixed on the shaft n 
or other rotating part of the engine. 








Lourep Liasiuity on A Smart Scate.—The Limited Liability 
Companies Act of 1862, remained for some time upon the 
statute book before any great result was produced; but by and 
by its advantage began to be appreciated, and colossal firms 
adopted its provisions and converted themselves into Limited 
Liability Companies. In the first instance none but very large 
converns adopted the Act, but the descent in the character of the 
firms and the amount of capital has been rapid, and the Act seems 
now, if an indication before us is reliable, to be becoming amongst 
firms a sort of Aaron’s rod that is to swallow up all others. From 
wealthy concerns with half a dozen seeking conversion 
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into limited companies, we have now single individuals offering 
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their businesses. From shipbuilding, engineering, mining, carriage- 
building, contracting, and other concerns employing their thousands 
of hands each, which seek further development by the increased 
capital they are able to raise uuder the Act, we have now businesses 
seeking to be enrolled which have hitherto been successfully 
conducted by a manand boy. From a capital of £1,000,000 and up- 
wards in limited companies, we have got down to £200 and upwards ! 
These remarks are suggested by a prospectus in a country paper 
before us, in which it is proposed to purchase the goodwill and stock 
in trade of the “ proprietor of the Institute of Photography,” in 


| @ fifth-rate country town, the company to be designated the 
“ 





Photographic and Fine Arts Company (Limited), Incor- 
porated under the Companies’ Act, 1862. Capital, £1.200, in 600 
shares of £2 each; 10s. per share payable upon application, and 
10s. per share upon allotment, the remaining £1 in a month after 
allotment.” The prospectus gives the names of baukers, brokers, 
accountants, and solicitors, with the temporary offices; and with 
respect to directors naively states that ** several gentlemen have 
consented to act as directors, but prefer being appointed ut the first 
meeting of shareholders.” A very large annual dividend is con- 
fidently promised, and the present proprietor of the * Institute” bas, 
of course, consented to act asa director, and to take one-tenth of the 
capital, generously foregoing interest until the other shareholders 
have received 15 per cent. per annum upon the capital they have 
invested. We presume that there will be a rush for the half of the 
shares offered to the public, the other half having been already 
“privately subscribed for.” It is not stated in the prospectus 
whether the boy and the street-door touter are to be handed over to 
the company. Below this, as we had thought, lowest depth there is 
a lower still ; a Starch Company (Limited) has been rezistered, with 
a capital of £200! a“ Pattern Card Company,” a Harbour Pilot Boat 
Company, each with a capital of £500 in £5 shares, with many 
others more amusing in character and objects than imposing in 
standing and capital. 

Captain TyLer bas inspected the bridge of the London, Chatham, 
and Dover Metropolitan Extension across Ludgate-hill. It was 
duly tested, and a favourable opiuion was, we understand, expressed 
with respect to it by the inspector, 

CoMPLETION OF THE PNeuMatic RatLwAy FROM EUSTON-SQUARE TO 
Hotsorn.—The tubular line and works of the Pneumatic Despatch 
Company. extending from the Euston-square terminus of the Lon- 
don and North-Western Railway to the central depot at the Bull and 
Gate, Holborn, has been completed, with the exception of some few 
unimportant details, and the system in a few days will be in work- 
ing order. Uuder the supervision of Mr. Rammell, the companys 
engineer, the large engine, disc, and machinery have been tried with 
perfect success, and a carriage has been passed backwards and 
forwards in the tube, which latter is being cleansed and concreted 
by the workmen in readiness for the opening of the live. Although 
the efforts of the directors have been concentrated on the section of 
the system between Holborn and Euston-square (and the opening 
of which for the transit of goods will shortly take place), the actual 
terminus of the trunk liue is intended to be construcied in St. 
Martin’s-le-Grand on a site near the corner of Newgate-street. 


Economic Macnestum Licut.—In a communication to the Paris 
Academy of Sciences, Prof. Carlevaris, of Mondovi, Italy, stated 
that when maguesium wire was ignited in atmospheric #ir, or 1u 
pure oxygen, the most lumixous effects were not manifest till a cer- 
tain quantity of oxide had been formed, and was raised by the heat 
produced to an excessively high temperature. The light in - 
case, as in the combustiun of carburetted hydrogen, as 1 that . 
hydrogren in contact with platinum, and as in the Drummon 
arrangement, is derived from the solid particles raised by the flame 
to a great heat—a heat which dissolves aud volatilises platinum, but 
leaves the oxide of magnesium solid, fixed, and intact. To _— 
this oxide to the temperature necessary to give the greatest light, it 
should be presented to tke flame in as small a quantity and in as 
large a volume as possible, which is done by employing @ spongy 
oxide thus obtained :—A piece of chloride of magnesium Is expo 
to the flame of the oxyhydrogen blow pipe, in contact wit @ piece 
of carbon. The chloride of maguesium is rapidly decom ’ 
leaving the spongy oxide, which gives the light in question ; or by 
simply replacing the chloride with the carbonate of magnesia 
commerce the same effect can be produced. 
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IMPROVED MODE OF HEATING STEAM BOILERS. 
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Tuts invention, patented by 
Mr. A. Monro, Glasgow, has 
for its objects the improvement 
of the action of steam boilers— 
the diminution of the requisite 
heating surface and fuel, the 
producing of steam in a quiet 
and uniform manner and in a 
superior condition, and the 
lessening cf the wear of the 
boiler. 

The invention consists in 
communicating the heat to the 
boiler through the medium of a 
substance which is fluid at the 
working temperature, but which 
does not readily evaporate or 
become decomposed, while it is 
capable of supplying the neces- 
sary heat without being so hot 
as to injure the boiler shell. 
Lead is a suitable and con- 
venient substance for the pur- 
pose in view, and in carrying 
out this invention that substance 
is applied between the fire and 
the boiler proper, put in a bath, 
acket, or shell, of a form 
adapted to whatever class of 
boiler may be used. 

Figs, 1 and 2 are longitudinal 
and transverse vertical sections 
of a steam boiler suitable for use 
on land, In Fig. 2 the section 
is taken as at the line A, B, in 
Fig. 1; while in Fig. 1 the 
section is taken as at the line 
C, D, in Fig. 2. The boiler couprises # horizontal cylindri- 
cal portion 1 above, and communicating with which by three 
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connections 2 is a horizontal cylindrical steam chest 3. The boiler | 
proper 1, somewbat resembles a common internally-fired two flued | 


boiler, but with the bottoms of the two flues united and forming a U- 
shaped flue 4, 5, the front end 4 of which forms the furnace ; this flue 
4, 5, is enclosed or surrounded by two shells, which separate it from 
the water, and the space 6 between these two shells is to be filled 
with lead, which can be introduced in a melted state by pipes 7 pro- 
vided for the purpose. It is preferred to have the space or vessel 6 
containing the lead as much as possible in actual contact with the 
fire, that is, with the ignited fuel, so as to receive the heat directly 
therefrom instead of receiving it from the gases, which from their 
rarefied condition can supply it but imperfectly. With this view 
ducts 8 are formed through the upper part of the boiler 1, so as to 
communicate with the tops of the vertical parts of the U-shaped flue 
or furnace space 4, and the coals can be introduced by these ducts, 
and cau be maintained at as great a height as may be found desirable 
in practice. The cooling ducts 8 are fitted with doors, while a ver- 
tical grating 9 is adspted to the front end of the furnace, and a series 
of plates 10 are fitted in front thereof for the purpose of regulating 
the admission of air required for combustion. ‘The coal rests on 
horizontal fire-bars 11 of the ordinary kind, and beneath these there 
is the usual ash pit 12. The arrangement of the external flues is, 
in this example, supposed to be such that the gases leaving the back 
end 5 of the iuternal flue diverge and pass forwards along the sides, 
— descending return by bottom flues to the chimney 13, and 
“tet e% 

Figs. 3 and 4 are sections at right angles to each other of a marine 
boiler as fitted with a lead bath according to this invention. In this 
example an internal furnace space 4 occupies the lower part of the 
boiler 1, and the gases rising from the back thereof return through 
tubes 14 to the take up 15. The roof of the furnace space is made 
ofa deeply-undulated form to give extended heating surface, and 
roof and sides are made with two shells with a space 6 between 
a which space is to be fitted with lead, or such other easily melted 
bee, as it may be found expedient to use, as in the example herein- 
' ore described. The other parts also are similar, and need not be 
— described. It may here be remarked that where the sides 
of the lead bath 6 are vertical, or slightly inclined, the heat will most 
probably be communicated in a way tending to induce or encourage 
such carrents in the water as will be most favourable to the disengage- 
a of thesteam ina “dry” condition. Thus the action of the heaton 

@ lead or fusible metal will probably cause it to rise on the side 
walk the fire, and, consequently, descend on the side next the water, 
z a e the water in rising will be continually coming nearer hotter 

nd hotter portions of the descending lead, which will promote the 
upward current of the steam. 





_ A New Screw Prorerier.—A series of important trials has 
= been completed on the Thames and Medway, to discover the 
be — of screw propeller for the propulsion of steam vessels, by 
b - Some exceedingly valuable data have been arrived at. The 
os experimented upon was a screw steamer belonging to Messrs. 
the shi’ fitted with an improved Griflith’s propeller, as supplied to 
ry ips of the royal navy, with the addition—and in which lies 
having ovement—of what may be ternied a tixed screw or “ boss,” 
an me Age pepe of arins attached, similar in form and design to 
~ — 8 of a Windmill, the invention of Mr. Rigg, a civil engineer, 
aie A The ettention of Mr. Griffith has been directed to this 
roe t from the fact that nothing has been done during the last 
oe to improve the propeller invented by him. The new 
stay Post of the vessel, behind the ordinary screw. Emerging 
deus ie “boss” are a number of blades, which, for the sake of 

ription, may be called a tixed screw, which, in reality, it 
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on may be described briefly as a “ buss” attached to the | 
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is. These blades are set at a directly opposite angle to the screw ; 
| and on the latter being set in motion, the water acted upon is ejected 
at an angle corresponding with its pitch and velocity. At the 
instant of the water being thrown off by the screw it is arrested 
and caused to deviate by the fixed blades, already described, as it 
impinges upon them. ‘The result of this operation is that the water 
is thrown off at nearly a line with the vessel's keel, taking awa, 
all vibration, rendering the action of the rudder more perfect, and, 
as a consequence, enabling the ship to be more easily steered. The 
result of the trials, which were conducted personally by Mr. 
Griffith and Mr. Rigg, under the supervision of Mr. Rumble, late 
chief-inspector of machinery of the steam reserve in the Medway, 
was in the highest degree satisfactory. The new system, it may be 
remarked, has been tested in juxtaposition with the improved 
Mangin screw now introduced into the royal navy, and fitted, in the 
first instance, to the iron-clad frigate Achilles, built at Chatham 
Dockyard, as well as to the iron-cased trigate Bellerophon, now 
preparing for sea at the same establishment, and the results 
obtained are somewhat surprising. With the Griffith screw, work- 
ing in conjunction with Mr. Rigg's invention, the mean speed 
attained was 7574 per hour, with 184 revolutions per minute. 
With the ordinary screw now in use by the Admiralty in the new 
ironclads the average speed attained by the same vessel was only 
5°871 knots per hour, with 227 revolutions of the screw per minute, 
The results of the experiments were, consequently, ascertained to be 
an increase of 1°703 knots per hour in speed, with forty-three revo- 
lutions less per minute ; or, in other words, a gain of 22°48 per cent. 
in speed, with a saving of 18°94 per cent. in power. It is hoped that 
the Admiralty will grant the use of the iron screw steam yacht 
Fairy for further experiments with the invention, as that vessel is, 
in every respect, better adapted than perhaps any other steamer in 
the navy for experimental purposes; while she has the further ad- 
vantage of having had nearly every form of screw ever invented 
tried upon her.— 7imes. 

Tue Inptan Rattways.—The Indian railway companies have 
under consideration at the present time a most important subject, 
and they should be careful not to injure posterity by securing a 
real or fancied present convenience. Railways are, year by year, 
rapidly extending in the direction of India, and it is to be hoped 
they will not reach there only to revive the battle of the gauges. 
The Englishman says: “We see from the reports on the Indian 
railway gauge that the railway officials are unanimous in preferring 
the medium gauge of 5ft. Gin., in use in this country, to either the 
broad gauge of the Great Western or the narrow gauge of other 
English railways. It seems to be admitted on all hands that it 
avoids the defects of the broad while it secures most of the advan- 
tages of the narrow gauge.” 

Anotaer Strike in Norta Starrorpsuire.—Considerable anxiety 
has been occasioned in North Staffordshire by the turn out of 500 
colliers and ironstone miners in the employ of Mr. H. H. William- 
son, of Tunstall, who bad refused to accede to their demand of an 
advance of 6d. per day in their wages. Tho men base this demand 
on the state of the markets and the increased price of provisions, 
which they say in a published address justify the course they have 

taken. Their combination has been met by a counter combination 
on the part of the North Staffordshire Coal and Ironmasters’ 
Association, who have resolved unanimously that the present con- 
dition of the trade does not justify an advance of wages. ‘They have 
also appointed a coumittee to organise a system for a contribution 
per tou of coal and iroustone raived by each member of the associa- 
tion to go to a general fund for supporting ironstone and coal 
| masters in resisting any unjust demands on the part of their men. 
The movement for an advance has not yet extended to other 
| collieries in the district, but it is said a large number of men will be 
ge by the result of the dispute at Messrs. Williamson's 
colliery. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





INDIA-RUBBER VALVES FOR HIGH SPEED PUMPS. 


Sm,—Air pumps for marine purposes, steam fire engines, &c., 
have now universally india-rubber for the suction and delivery 
valves, the circular being more in use than the oblong strips of 
india-rubber; these valves cover a large area due to the contracted 
area of the brass valve sentings, as it is highly advantageous to 
have the waterways through valves as large as possible, and that 
the lift of valve should be no more than what is due to the water- 
ways in pump, more especially for quick speed, such as fire engines; 
and, as P consider much of the jumping motion of the steam fire 
engine is attributable to the contracted area of the valve seatings and 
small suction pipes, so I beg leave to submit to you my ideas on 
this subject, and which is an improvement on the circular cup valve, 
having a band of india-rubber distended over a hollow cylinder, 
having a flange for securing it tothe pump. The free waterway in 
pumps is generally equal to the area of the working barrel; but 
owing to the grating for the india-rubber valves, the waterway is 
ually reduced, the cup valves occupy the same space, and give a 
larger area than the waterway in pump, the lift of the valves being 
greatly reduced. The valve seatings, instead of being made circular, 
as in my original plan, can be made square or oblong ; by this means 
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the india-rubber discs can be placed round the sides, as likewise on 
the top of valve seating ; by this arrangemcnt a large area of water- 
way is obtained, and the lift of the series of valves greatly reduced, 
the circumferential opening of the whole being equal to the water- 
way in pump, thus relieving the india-rubber—as with such great 
pressure as in the steam fire engine the beat is not so much heard— 
and the large area through the valve seatings causes the back-lash 
to be less felt, such being a serious fault with some of our modern 
steam pumps—the drawing of the water through acontracted water- 
way, and the rebounding of the piston against the water causing 
the knocking action, painfully heard in the steam fire engine. 
Fig. 1 represents an arrangement of valves for marine and other 
purposes ; twelve valves being introduced in little more space than 
is usually occupied by four, these valves can be placed in any posi- 
tion, upside down, or otherwise. Fig. 2 represents a double-action 

iston plunger pump, suitable for a horizontal steam fire pump ; it 
is arranged with one suction and delivery valve seating, having five 
valves in each, and one cover to valve chest. Some pumps of this 
class have the delivery valves placed round the piston, an arrange- 
ment that may suit some, but which, for various reasons I need not 
enter into here, is highly objectionable. The piston in the drawing is 
of the Ramsbottom type, cast along with the pluager, fitted with brass 
or steel rings. The pump, being wholly devoid of complicated 
working parts, must surely convince those that a judicious arrange- 
ment of horizontal pump is more preferable than any vertical 
arrangements they so strongly advocate. A pump come-at-able in all 
its working parts is what is required in the steam fire engine, com- 
bined with large waterways and moderate lift of valves. 

13, Gladstone-street. Joun G. Winton. 





FAILURES OF SUBMARINE CABLES. 


Sir,—Of the large percentage of submarine cables which have 
failed since the first dawn of ocean telegraphy, it will be found on 
examination that the greater portion did so from preventable causes. 
The first Red Sea and Karrachee telegraph, for instance, seems, 
above all others, to have suffered at once from all the evils which 
curtail the precarious lives of these sea-serpents. ‘This cable was 
laid without due attention being paid to the soundings or to the 
character of the bottom of the sea, and its unprotected iron sheath- 
ing was so thoroughly corroded that the cable could be raised only 
in short pieces. In a fit of mistaken economy it was laid without a 
proper allowance of slack, so that in some Leste not more than 
25 per ceut. rested on the ground, while, in one instance, 1,200ft. 
hung in a single curve between the rocks. Instead of the con- 
tractors, as well as the company, being deeply interested in the 
success uf the line, which experience has shown should always be 
the case, interest on the outlay was unconditionally guaranteed by 
the Government, and for fifty years the public have to pay about 
£40,000 per annum for this unhappy experiment, A somewhat deep- 
sea route was also chosen for this cable, when one in shailower water 
might have been found. Here, then,are numerous causes of failure, all 
preventable, wholly or in part, by care and prudence. One ev:l in 
this route which it is impossible to remedy is the high tempera- 
ture of the water. A series of observations, extending over four 
years, to discover the maximum temperature of the sea at Aden at 
the depth of three fathoms, gave the following results for each 
month :—January, 751; February, 76; March, 80°3; April, 88; 
May, 95°5; Jane, 944; July, 92; August, §9°2; September, 84-1; 
October, 80:3; November, 762; December, 76. This high tempera- 
ture, which is probably to be found also in other of the tropical 
seas, must correspondingly decrease the insulation of cables laid 
therein, still it does not seem to make much difference in their 
practical working, since the present line of cables from Fao to 
Kurrachee works regularly and expeditiously in the same waters. 

Another source of failure more difficult to combat is the 
work of the hired or malicious cable assassin, who commits 


-bis crime in darkness and silence, and is the Thug of the 


telegraphic world. The first of these began his work in 1858. 
It was also towards the close of 1858 that Messrs. Glass and Elliot 
laid the Hanoverian cable belonging to the Submarine Telegraph 
Company, and when the ship was about half way to the island of 
Borkman, a sudden loss of insulation was noticed. However, they 
completed the laying of the cable, and it was found possible to work 
through the two wires it contained, although after the lapse of a 
year, one of them gave so much leakage as to be worthless. On the 
15th June, 1862, the directors of the Submarine Telegraph Company 
sent out their eugineer in a steam ship to repair the eable, and they 
found it very deeply imbedded in the sand, so much so that in some 
places it could 2 be raised at the rate of fifteen or twenty feet 
per hour. At last the faulty portion was cut out, and the piece o 

cable containing it, which was about six feet long, was sent home. 
The faulty picce was afterwards examined in the presence of the 
contractors, of Mr. France the engineer, and Sir James Carmichael, 
the chairman of the company, and the inquiry is thus described :— 


: “ Exteriorly, no fault could be found; bat, on minute inspection, a 
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slight indication of rust was observed between two of the outer 
wires, caused, as might be imagined, by the removal of the tar, by 
the abrasion of the implement used in making the puncture. The 
iron wires were then carefully removed, and at this particular spot 
it was found that a sharp instrument, such as a sailor’s knife, had 
been forced through the iron wires, severing the hemp serving. 
penetrating and cutting throngh the gutta-percha to the copper of 
one wire, the incision on the other being not quite so deep, proving 
beyond question, the malicious origin of the injury, which must 
have been done either during the manufacture or at the laying down 
of the cable.” The cable worked for such a great length of time 
after the injury had been effected, because the tarred hemp round 
the outside of the cable, partially sealed up the opening. 

With such evil p: ents before us it is not so easy to believe, 
what all hope, that the last Atlantic Telegraph expedition did not 
fail in consequence of wilful injury. If the paying-out machinery 
forced the pieces of wire into the cable, what is the reason it has 
never done so before? Why, also, should it not, when it first began 
such freaks, content itself by driving in one piece of wire, instead 
of making the cable a regular pincushion? When the last fault 
was brought on board the Great Eastern by the picking-up 
machinery it was found that a piece of wire had been driven right 
through the gutta-percha, so as to project half an inch on each 
side ; yet the ends of this short piece were hidden from sight by 
the hempen serving and covered iron wires. The tendency of the 
V-shaped wheels of the paying-out machinery would be to drive 
such a piece of wire into the core diagonally rather than at right 
angles to the conducting strand. Mr. Russell, in giving the opinion 
of the practical men ou board, says:—‘‘It was impossible to resist 
the irritating and sorrowful conviction that such an injury was 
the work of some hired cable assassin, or some purposeless male- 
factor. Mr. Canning showed the cable and the stab to the 
cablemen, who admitted that the mischief could not have occurred 
accidentally.” A protection against such injuries is not easily 
found; yet some additional precautions must be taken to guard 
against the dissipation of £1,000,000 of capital by malicious acts. 
No cable sheathing can be made strong enough to resist the pres- 
sure of a metal point pressed into it by a pair of pliers; still it is 
possible to so make the cable that an injury of this kind should be 
at once detected, The coarse hempen covering bides the mischief ; 
whereas, a smooth one, coloured white, would betray any external 
injury to persons watching it, by a strong light, as it passes near 
the stern of the ship. The contractors for the Atlantic cable pro- 
posed, in the first instance, to imbed the sheathing wires in gutta- 
percha, whereby @ smooth surface could have been obtained, 
especially had the wires been laid longitudinally. It is found that 
cables coated spirally do very well for shallow seas, where great 
strength is of less importance; but for the deep-sea telegraphy of 
the future the manufacturers must buy experience, to convince 
themselves of the loss in strength consequent on surrounding 
cables with a spiral iron spring, to allow the strain to fall upon the 
core. Having thus lessened two risks, and obtained a smooth, 
white cable, manual labour should be abolished as much as pos- 
sible in the tanks where all operations should be conducted under 
strict surveillance, as found necessary in the Great Eastern. 

Good picking-up machinery is now found to ensure more certainty 
in the ul sub i f submarine cables. That on the 
Great Eastern was worked by two small oscillating cylinders 
attached to its sides, instead of by an independent engine. The 
steam for these cylinders was supplied, I believe, from one of the 
boilers on the lower deck of the ship by pipes of small diameter ; 
if so, the loss in power might have been expected. Of course no 
very complicated apparatus is required to pay out a heavy rope from 
the stern of a ship. That on the Great astern is stated by the 
contractors to be all that can be desired, and in the same document 
they say it killed the cable by sticking wires into it, a feat never 
performed by such machinery. The principle upon which it acted 
was to distribute the restraining pressure over a long length of the 
cable, instead of biting it at one particular place. ‘The cable passed 
over the top of a long succession of V-shaped wheels, it was then 
wound a few times round a pair of large drums, from which it ran 
over the stern wheel iuto the sea. Retarding rolling pressure could 
be brought to bear upon it at many points by means of heavy 
weights sliding upon lever arms. 

Loss of conductivity is a fault of which we now hear nothing in 
the submersion of cables, because of the substitution of strands of 
good malleable copper for the conductor, instead of the original 
single wire. The first Atlantic cable, however, exhibited this fault 
for a time, but it passed off of ityelf; it was sappused at the time 
that the wire parted with the strain, and that the broken ends again 
toucbed each other when the cable rested on its submarine bed. 
Unfortunately, the scientific press, which alone could have collected 
valuable statistical and historical accounts of the last expedition, 
was excluded, and as Mr. Russell was dependent upon others for 
information on electrical subjects, he wisely omitted scientific details, 
and gave facts only for which he could be personally responsible. 
He states that the second fault lasted from 3.0 p.m to 4.15 p.m. on 
the 25th of July, when it passed away spontaneously; but he leaves 
the public in happy ignorance whether the stoppage of signals was 
caused by loss of conductivity or loss of insulation. Neither of these 
faults were likely to exist fur more than a minute or two in the shore 
or ship apparatus, as these were in the hands of skilled men, so 
there can scarcely be a doubt it was in the cable, and is in it now, 
not far from [reiand. If this fault were loss of conductivity, it is 
evident that the loug spiral iron spriag outside the cable elongated 
with the strain till the conductor inside parted, and that the ends of 
the copper wires afterwards united as in the old cable. This is the 
more likely to be the case, since the length of cable then hanging at 
the stern of the Grest Eastern had been subjected to extra strain 
during the previous winding-up operations; and Mr. Russell bim- 
self suys of the portion just raised on board:—* The ten miles of 
cable which had been down in the sea were left in coil on the deck, 
some of it a good deal strained.” Here, then, a portion of the infor- 
mation which would throw some light on the causes of failure in 
deep sea telegraphy is sealed from the public, at all events for the 
present. The long length submerged will give useful information 
us to the permanency of an Atlantic cabie should one be laid, 
because its electrical resistance to the point of breakage being 
known, should an intermediate fault from a future external injury 
— ifs appearance, the contractors will at once be aware of the 
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Such an advance has been made in ocean telegraphy that cables 
can now be laid in water of moderate depth so as to work well for 
years, aud their repair is a task of comparative ease and certaiuty. 

eep-sea telegraphy has probably just passed through its most 
severe trial, and the advance made is visible and decided. Unlike 
the old Atlantic cable, one has been made which cau be raised as 
well as lowered at pleasure in the deepest parts of the ocean, without 
so much risk of breakage as was formerly the case. In fact, the 
present cable has moored a buoy for several days at least in the 
deep sea, and held it firmly in spite of rough weather. Another 
advance is the care with which the conductivity of the copper wire 
will henceforth be tested before adoption, and the perfection 
of insulation which will be demanded in all future deep sea 
cables. The greatest triumph of all, however, is the new order of 
telegraphic instruments created by two inventors, whereby many 
currents of electricity are made to produce one sharp and unmistake- 
able sigual. The commercial value of this invention must be felt 
in all long cables, since the instruments will send signals quickly, 


despite a large amount of inductive retardation, so that several tons | 


of copper may be saved in the conductor and as great a speed ob- 
tained as given by ordinary apparatus through a thicker wire. 
But above all its commercial advantages the invention will take a 
high stand in the history of electrical science, since it is the result of 
the discovery of new laws in the science itself. Whether success 
in deep-sea telegrapby wil! henceforth become a matter of certainty 
we cannot tell, but visible advances have been made, and we 
should have been still further on tue road had all the scientific in- 
formation gained been given without delay to the public, who 
guaranteed money assistance to the projectors contingent upon 


success. The public have been made to feel that it is a private and 
a pecuniary speculation, not a national enterprise. Valuable 
scientific statistics, upon which many busy English minds might 
now have been at work, are still retained in the hands of those 
whose names will be enrolled in history simply as commercial 
speculators, so greatly has the enterprise been denuded of its 
intrinsic nobility and dignity. Of course, a few men representing 
intelligence and science stand out in somewhat brighter relief than 
the rest. The enormous labours and losses of Mr. Cyrus Field, for 
instance, will meet with general public appreciation in England. 
After the th ds upon th ds of athe and the twelve years 
of his life he has devoted to the establishment of an Atlantic 
telegraph, he told those assembled in the saloon of the Great 
Eastern on its way homewards, he would still work at the under- 
taking till the grave closed over his head. With such men, and with 
the past experience gained, deep-sea telegraphy should no longer be 
a tissue of failures, and should the Government, as we hope, aid the 
next expedition, it should, as a matter of principle, guard against 
any useful scientific information that may be gained being kept 
back from the public who give the scheme its support. 

London, August 30th, 1865. W. H, H. 


Smr,—Presuming that the main desideratum in submarine tele- 
graphy is a temporary support, or series of supports, for the portion 
of cable passing from the ship to the ground, this alone enabling us, 
in Mr. Hall’s words (Times, August 25th) “to submerge an insu- 
lated wire, suitable for an Atlantic cable, that would require no outer 
covering of hemp or wire, and at the same time reduce the strain 
thereon to a minimum,” I have always supposed engineers would 
soon attempt this, but as they do not I will, with your leave, 
describe one way in which it seems to me now made evident that 
the required support must be attainable. If the ocean bed: between 
Ireland and Newfoundland is really, as now said to be ascertained, 
“as even as a prairie,” why not attempt to drag across this prairie, 
by five or six miles of hawser, a two-wheeled carriage? By two- 
wheeled I mean one running on two only, but it should be fur- 
nished with at least eight, in radiating planes, that, however often it 
upset it might run equally well on whatever pair came undermost. 
The jar of upsetting might be diminished by eight smaller wheels 
in intermediate planes, not extending outward beyond the sides of 
the octagon formed by the eight principal, so that the carriage 
would always rest on three. The central line, from which they 
radiate, would be a hard glass or enamelled tube for the final 
delivery of the cable to the ground; but the whole purpose of this 
Neptune’s chariot is to bear tie hinder end of the hawser by which 
itis drawn, and which is to uphold by numerous pulleys the suspended 

t of the cable. For the attachment, therefore, of this hawser must 

provided an arch, freely turning on the fore and aft extremities 
of the said tube, like a bucket handle on its pins, and made heavy 
below them, but lighter than water above, that it may stand up over 
the carriage. The specific gravity of the whole must not grestl 
exceed that of the lowest stratum of sea water, that it may not sin 
to the axles in soft sediment, nor have more tendency to run of 
itself down the steepest known submarine declivities than a mode- 
rate amount of resisting surface would master. The wheels might 
easily be made large enough to surmount any probable erratic 
blocks dropped by icebergs with only a harmless upset. A buoy 
should be attached by three miles of hempen rope capable of lifting 
it, and made as nearly as possible weightless. 

From the hawser would hang, at every 1U0 yards or less, a little 
frame of three independently turning wheels, the middle V-wheel 
to underrun the cable, and two larger ones to defend the first from 
casual contact with the ground, or with any steep ascent suddenly 
met. Cliffs due to geological “ faults,” or those of lava streams, 
most rarely—if ever—overhang. Nothing but a cavern’s mouth, 
or such a line of greatly overhanging brow as we run little chance 
of crossing on laud in a random cuurse of even fifty times the 
breadth of the Atlantic, would offer such a check to one of these, 
or to the chariot behiud, as to snap the hawser. Now, against 
this unlikely event might be provided, in the Neptune’s car, a self- 
acting arrangement, whereby the said car, as soon as it runs 
backward, or even ceases to be paled.hy te hawser,, would nip 
the cable fast, and hold it till itself lifted by the buoy rope. 

By some such means, it has always seemed to me, it must be pos- 
sible to dispense with iron or steel-bound telegraphs, and lay one of 
as moderate weight in deep water as in the shallowest, making all 
its metal serve for conduction, except a thin riband of brass or lead 
sheathing the exterior. Epwarp L. Garett. 

7, Mornington-road, N.W., Aug. 28th, 1865. 

[There is no disputing the originality, at least, of our correspon- 


deut’s suggestion. He is certainly the first to propose that a 
wheeled vehicle should run on the bed of the Atlantic !—Ep. E.] 








SUGAR MACHINERY. 


Sizn,—The suggestions and discoveries made by your corre- 
spondent relative to my sugar mill were doubtless well meant. 
Acting under this impression I can do no less than answer him in 
the same spirit. Your correspondent’s suggestion relating to the 
cap bolts, or the “ cottering” of the same, is er vague; .and 
his argument about the headstocks failing, and locality of toleration, 
does not disprove the perfection of my arrangement. Now, had 
your correspondent carefully read my article (particularly at the 
top of the second column), and practically considered my drawing, 
he would have better understood both—to say nothing of his 
discovery of a mare’s nest. If he will look at the “ plan of the 
bedplate,” and likewise observe the “end elevation,” all his fears 
will be, I trust, lulled. Suffice it to say, the cap bolts do not depend 
entirely on the “cottering ;” and if your correspondent will think 
for himself he will understand my drawing, and the causes of the 
arrang’ t adopted. The remarks relating to the feed table are 
premature, the mill only being shown at present. As to the idea “ of 
the difficulty of cleaning the mill bedplate,” as I have designed it, 
your correspondent doubtless is aware that “niggers” must be 
taught by the overseer in charge, and that strength and stability 
should never be sacrificed for the imperfections of the sable race. 
With reference to the cane returner, and the uselessness of the per- 
forations, I wust beg to contradict “ British Guiana,” and tell him 
that the choking he alludes tois not in proportion to his doubts ; 
peither will the stoppage of the holes be entire with twelve hours’ 
work. On what your correspondent’s doubts are founded, as to the 
efficacy of the mode of adjustment shown, I know not. I am also 
surprised to hear it will “ uevec be used.” Such a verdict, I trust, 
is not meant as it is expressed. 

The fears displayed by your correspondent as to the “ good many 
spare pinions,” are doubtless caused by his having suffered from 
imperfect machinery. I can understand him, and he may rest 
assured the breadth is more than ten inches, and the pitch iu pro- 

rion, 

PoThe remarks made about strengthening the headstock at the 
corners, or where the outside holding-down bolts are secured, are 
practical, but not applicable to my arrangement. It must be under- 
stood that the strains have been well considered ; also the necessary 
stays and distribution of metal. 

Will your correspondent look at your impression of July 2ist? 
He will there see an answer to the doubt on bis part as to the 
excellency of the coupling proposed. I cannot help adding thet a 
want of confidence in any arrangement before seeing the same dis- 
plays a state of mind not envied by N. P. Burex, 

Sir,—Permit me to add the following to my last letter :—Mr. 
Simmonds gave several quotations, principally from West Indian 
ground, without giving any particulars as to the dates and circum- 
stances when the yields were averaged. I have no doubt but that 
the parties quoted only received the average yield he states, and 
there are many more who received nothing at all since the abolition 
of the slave trade, from want of capital to procure labour to make 
the sugar at its proper season; and, in some instances, have even 

abandoned the old cane ground from the same cause. With a good 











plantation “thin crops” are rarely known; but if a plantation be 


made late, and the one half does not grow, it ought not be taken as 
an average yield of the ground. And to conv:nce Mr. Simmonds 
that 1,000 1b. of sugar per acre will not pay working expenses, I 
supply the following facts and figures:—Say, for example, an estate 
of 600 acres, valued at £50 per acre, equals £30,000 ; to cultivate that 
estate 220 men are required—zay, coolies, for a five years’ engage- 
ment. Men would cost, in some places, as high as £17 a head, 
while in others as low as £9 and £10 per head; and to introduce 
220 men at £10, would equal £2,200. Instead of being at the out- 
lay to import new emigrants old ones are found at 16s. per month, 
with 10s. present to each, fed and housed, which would equal 
£10,560 for w and £9,900 for food in five years. Labour at 
£10 per head—leaving out the cost of 20 to 30 per cent. of women 
—the first capital required is £2,200; and their wages at about the 
rate of 10s., 11s., 123., 133., and 14s. per month per man consecu- 
tively for five years, without taking into consideration cost of 
administration, bookkeeping, sugar making, and overseers; leaving 
such to be performed by the proprietor for economy, the cost of new 
emigrant labourers alone equals £10,120 in five years; and for their 
food in those five years £9,900, leaving out proprietor’s expenses. 
Then take the estate as if in good condition when the proprietor 
enters—say, with 150 acres virgin canes ten months old, 160 acres 
first. repousses, 150 acres second repousses, and 140 acres to be 
planted ; the cost for holeing and cultivating require not to be con- 
sidered, as it is done by the labour already calculated, and the 
difference between cost of old and new emigrant labour is as follows: 
—Vor new emigrants their wages and food for five years equal 
£22,220, and for old emigrants equal £20,460, leaving:a balance in 
favour of the latter; cost of ingredients for making manure £180, 
and for 150 tons of guano per annum, at £12 per ton, equals £9,0 0; 
interest on purchase capital, £30,000, at 10 per cent., equal £15,000; 
and interest on borrowed money in “Entrée coup,” say, £10,000 
baer of bills at 12} per cent., equal £6,250 for the four years. 
‘aking— 








Cost of labour at the cheapest for five years +» £20,469 
Ingredientsfor manure .. .. oe «+ «s ° 180 
Guano .. oe oe ce ce 08 ce ee ef 9,099 
Interest .. se oe oo oe 15,000 
” ee 00 ce 00 08 ce 00 ce oe 6,250 
Total expenditure in five years .. .. £50,890 
INCOME. 
Virgin First Second Acres per 
canes. I rep annum. 
Acres, Acres. Acres Acres, 
First crop 150 oo 160 ee 150 460 
Second ,, o 1h . 150 ee 160 450 
Third ,, -» 150 140 or 150 oe 440 
Fourth ,, «- 160 oe 150 oe 140 450 
Fifth ,, 150 o. 160 150 460 
Total acres of canes in five years co co 2,260 


2,260 acres at 4,000 lb. per acre equal 9,040,000 1b., at 16s. per 
100 lb., equal £72,320, leaving the sum of £21,430 profit for the five 


ears. 
. Whereas with 1,000 Ib. per acre, 2,260,000 at 16s. per 100 1b. 

ual 90,400, divided by 5, equal £:8,08i), leaving a_large deficiency ; 
with 2,000 Ib. per acre, £36,160; with 3,000 lb. per acre, £54,240— 
the latter little more than paying working expenses. 

With reference to Mr. Burgh’s reply to my remarks I thank bim 
for his generosity in not questioning my authority for having visited 
upwards of one hundred estates and their instillations, and I 
may tell him many thousands of miles were not required to be 
travelled to visit upwards uf one hundred estates when in the tropics, 
and L,could introduce himto 208 estates within a space of 1,200 
square miles, Old planters in England may apply the term “ trash ” 
to all the refuse and rubbish on a cane plantation, or even to the 
refuse from the sugar-house, for in Eogland the detinition for 
“trash” is refuse, or a thing not wanted, and to trash, or lopp, or 
prune; but abroad, planters always use the word “trash” as an 
equivalent for “ begasse,” or the woody fibre of the cane, and the 
leaves are termed “ straw.” 

With regard to the popularity of horizontal engines in one of 
England’s best sugar colonies, he will not find more than six «nm 
upwards of two hundred estates, except he counts those thrown out 
to make room for the beam engine, and which might be vought at 
about the value of old metal. Mr. Burgh has apparently come to 
the conclusion that I recommend the beam engine for the sake of 
connecting it direct to the mill, from his remarks, i.e., “ what is 
gained in speed direct is lost in power, the same if the beam engine 
was connected direct to the cane mill,” &c., which would be as use- 
less as it would be novel, for never is the motive power connected 
direct to the top roller, except in cases with the water-wheel; and 
in every instance where so applied the mill never works as well as 
when gear is applied. Neither do I recommend it for working at a 
slow speed, but with the same velocity of piston as any other fixed 
engine of a good model; but some engineers, like Mr. Burgh, would 
recommend the engine fly-wheel to be double its necessary weight, 
to regulate the proper speed; and I recommend it for a cane mill 
from having found it did more duty (nut dynamic duty) in pass- 
ing more canes, in extracting more juice from a given number 
of canes, than any other form of engine of the same power; and 
I could leave it in the hands of a new emigrant, after erecting and 
putting it to work, without being called on fur six months, and, in 
many cases, 1 was never required until the beginning of next crop; 
while with other designs of engines, I have had to visit and adjust 
them every month. z 

Mr. Burgh must recollect that there is a certain speed for wor’ 0g 
cane mill rollers as well as given speeds for the velocity of pist.as, 
which, if not adhered to in the latter, power is lost and fuel and 
capital wasted; and with the former, there is an exact speed deter- 
mined by experience, even to the number of feet and inches they 
revolve per minute; which, if not attended to, great loss of cane, 
juice, power, and fuel is the result. . 

With the side frame beam engine there are no parts heavier or 
larger than the horizontal engine bedplate; and to give the bori- 
zontal one the same length of stroke and length of cunuecting rod 
as the beam, the bedplate, when cast in one piece, is much larger 
and heavier than any part of a beam engine; and there are maay 
beam engines made without parallel motion by some of the oldest 
colonial manufacturers. 

I also suppose that Mr. Burgh is well aware that the double-gear 
steam mill 1s the best form, and that the proportions of wheel to 
pinion should not exceed six to one; and that a 2U-horse power 
nominal engine, as generally adopted by a planter, the fly- wheel 
will be between dit. to 18ft.; consequently, the distance between 
the first motion shaft and crank shaft in his horizontal engine will be 
about 9ft. or more. So with gear at six to one, the diameter of first 
motion wheel is upwards of 13{t., and his drawing represents both 
spur wheels as large as the fly-wheel; consequently, I conclude that 
they are about 16ft. ciameter—large enough tor a single-geat mill, 
to say nothing of the extra metal required to make the arms, c., 
as strong as an 8-ft, wheel would be, besides freight and transport 
for such unnecessary metal. 

In conclusion, I can assure Mr. Burgh that every good sugat 
maker would object to his “ ching,” or cane juice pump, and mode 
of working the same, simply from being a svurce for creating fer- 
mentation. . ‘ll 

I might point out many details in his design of engine and mill, 
which is now greatly improved on, on account of the nature of the 
cane and its juice, and the means applied for evaporating, concen 
trating, and crystallising the same. : . 

I propose returning to this subject next week with your permis- 


sion. ANZIBAR. 
London, 24th August, 1865. 
THE SIMPLIFICATION OF MECHANICAL APPLIANCES. 


Srm,—In the history of the steam engine we find that it was first 
successfully and exclusively applied to pumping water from mines. 








Sept. 1, 1865. 
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The application of steam power to produce rotary motion had not 
suggested itself, ' 

The desirability of obtaining this rotary motion was so evident, and 
so much wanted inv the drawing of coals out of the deep coal mines 
in the vicinity of Newcastle, that in order to obtain this motion, 
water was pumped up into a cistern, from whence it was allowed to 
flow into the buckets of an ordinary overshot water wheel, which 
accomplished the object in rather a rough and unwieldy manner. 
But on the application of the crank and fly-wheel the pumping was 
no longer employed. 

We may smile at our ancestors having recourse to such a round- 
about way of going to work, especially when we bear in mind that 
the up-and-down action of the human float of the old dames and 
spinsters for ages past had used the crank for working theircommon 
spinning wheels, and also the cutlers’ or razor-grinders’ wheel had 
the same motion, and likewise the turners’ foot lathe. 

Now, I have been thinking that another generation may look beck 
at our present method of raising water by steam engines and pumps, 
and wonder at our obtuseness; for does not the injector seem a 
more direct way of accomplishing the desired object?—as the 
ivj-ctor is applied to force water into the boilers of locomotive 
engines when the steam is up to 12U lb. an inch. This is about 
equal to forcing the water to a height of 240ft. 

The injector dispenses with the steam engine, pump, buckets, 
plungers, &c., and, in my opinion, witb the use or consumption of 
a litle more steam, it ought to raise as much or, more water 
ta a given height than when the ordinary appliances, such as 
cylinder, fly-wheel, cranks, beam, and other appliances are in action. 
For instance, to pump water at the various railway stations into 
cisterns for the supply of the engines, we .universally see a small 
steam engine employed for that purpose, unless where the water is 
obtained from the adjacent water companies’ mains, but these are 
ouly in existence at important towns. 

Now, it appears to me that simply a boiler and injector would be 
preferable, thereby dispensing altogether with the machinery of the 
engive and pumps. 

In all modern smiths’ shops, or forges, it is the universal custom 
to have the fires blown by the engine driving a blowing fan, which 
is well known to require considerable power. 

I am of opinion that this might be simplified, and a saving of 
power obtained, by the application of the steam jet on the locomotive 
blast pipe principle. 

Would not the same quantity of steam produce as great an effect 
applied direct in this manner as is now obtained by its having to 
p’ss through the steam engine to drive the said fan blower ?. And 
why not apply the same direct action of the steam jet to larger 
works, such as iron foundries, and smelting or blast furnaces ? 

There may be practical difficulties and objections that I at present 
do not foresee, but are not these suggestions worthy of considera- 
tion ? J. Dixon, C.E, 

Darlington, 15th Aug., 1865. 








SCOTTISH SHIPBUILDERS’ ASSOCIATION. 
ON CLEANING IRON SHIPS AFLOAT. 
By Mr. Jonn Harrison. 


Since the change of building ships of iron instead of wood the 
superiority of the former material has never been questioned, and 
had the iron only possessed the quality of preventing the attachment 
to its surface of marine molusca, or had it but admitted of being 
covered with yellow metal or copper, or could any other method of 
preventing fouling have been found out, the building:of wooden ships 
would long ere now have slumbered among the sunny memories of 
past events, and the modern method of constructing vessels of iron 
frames and wooden planking would never have seen the light. Long 
as the wooden walls of old England have held their supremacy upon 
the mighty deep, iron after all, if it is less poetical, is the more prac- 
tical material of the two. 























In this country the rise and progress of iron shipbuilding hes been 
extremely rapid, and in our own locality my present audience needs 
not the information that it has extended itself until its proportions 
have become gigantic. I find from an excellent article lately pub- 
lished, that during the year 1851 only forty-one iron ships were built 
upon the Clyde, amounting to 25,322 tons. I also find that during 
the seven years ending in 1862 the number of iron vessels built at 
Glasgow, Greenock, and Dumbarton, were 636, with an aggregate 
tonnage of 377,176, being an average of ninety-one vessels each year, 
and an annual tonnage of 53,882. In the year 1862 we thought we 
had done something wonderful when 122 vessels, with an aggregate 
tonnage of 70,000 were tinished and launched during the year. In 
1863, however, the number still farther increased to 170 vessels, 
containing a tonnage of 124,000. But in 1864 the grand total for 
the year was 205 sailing ships and steamers, with an aggregate ton- 
nage of 179,5'8—the steamers being supplied with engines to the 
amount of 27.205-horse power—so that the mere increase in 1864 
over the amount of 1863 numbered nearly as many ships, and more 
than double the amount of tonnage, than what were built altogether 
on the Clyde in 1851, the increase being 35 ships with a tonnage of 
55,500. These ships have been built for every purpose to which ships 
are applied, to orders from nearly every part of the habitable globe. 
During the last year more than 40 vessels, with an aggregate of up- 
wards of 27,000 tons, and engines of 6,650-horse power, were sent 
forth from the Clyde tu run the blockade. Indeed, the Clyde ma 
now fairly claim to be the greatest shipbuilding river in the worid. 
For nearly twenty miles its banks are covered at intervals witb that 
iron chain of ships that go forth to encircle the earth, and employing 
in their construction about 20,/00 men, representing a population of 
100,00 souls. 

I mention these statistics of the building of iron ships in our own 
neighbourhood to show the importance of any invention which is 
calculated to facilitate their progress on the ocean, for in this iron age 
Speed is time and time is money. 

I need not mention in detail the many plans that have been tried 
to obviate the one grand defect of iron as a shipbuilding material, 
namely, iis hability to receive a deposit of molu-cous animals of 
Several varieties, but chiefly composed of two, namely, the ship’s 
barnacle proper, the Pent y tifera of the men of science, or 

the five-plated goose- bearer ;” and the Acorn-shell, or the Balanus, 
both of these belonging toa class of moluscs that are called Cirrhdpoda, 
on account of the cirrhi or ciliated arms, which form their chief 
characteristic. The former is called pentalasmis, or five-plated, 
because iis shell is composed of five distinct portions curiously 
arrang+d, and between them the cirrhi are protruded, as seen in the 
dr+wing. The word * goose-bearing " is given to it becauve an old 
writer, named Gerard, who lived in 1636, discevered, or thought he 
discovered that the barnicle goose (Bérnicla L i duced 
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: was 
Tom the ship barnacle. Along with these the seeds of several 





varieties of sea-weed also attach themselves to the bottoms of iron 
ships, and between them they very much impede the sailing of the 
vessel by the hold they take of the water. 

Paints of nearly every kind of composition have been tried to pre- 
vent this accumulation on the bottom. They have been mixed with 
grease, with the idea, I suppose, of rendering the plates so slippery 
that the barnacle should tind no footing. They have been com- 
pounded with poi with every degree of virulence, till the re- 
sources of the mineral and vegetable kingdoms have been well nigh 
exhausted, but to no purpose. I say to no purpose, inasmuch as 
none of those yet tried have stood the test of a ten or twelve months 
voyage in southern latitudes. Nor does it seem to me that they will 
ever be more successful in this direction. With the Balanus, espe- 
cially, I cannot see that poison can have any effect. By er | 
the specimens now on the table it will be seen that it is the shell 
not the animal that adheres tothe ship. Between him and the ship 
he builds up this strong calcareous wall, and attaches it so firmly that 
no grease can slide it off, and ao, thick as te be impervious to the 
most virulent poison. Let us look for a few minutes at the natural 
history of this cunning architect. 

The Balani and their sub-class of Cirripedia, are described by 
Naturalists as animals that are soft and without head and eyes— 
until the researches of Darwin had proved that this was a fallacy, 
and that they bave both—that they ave covered with an adhering 
shell. They are hermaphrodite and propagate themselves. They 
are extremely prolific, for even in those northern latitudes the rocks 
between high and low water mark may be seen completely covered 
wi'h acrust of the Balani. With us they are very small, but in 
the warm waters of the tropics they grow to an immense size, and 
there, as here, they take, as it were, possession of the sea-shore, and 
cover everything that enters their dominion, till every rock, stone, 
wooden pier, or ship’s bottom bears a thriving colony of these 
industrivus fishermen. The Balani are never found in deep water. 
It is only between high and low water mark, and a few fathoms 
deeper, that they are abound, and, consequently, it is not when the 
ship is in mid-oceau that she gets them on her bottom, but only 
while she is lying in the shallow waters unloading or taking in cargo. 
And we see, fiom the fact that all the large Baluni are dead and out 
of the shell before they come home here, that they die as soon as 
the ship gets into deep water on her passage home. Now, the question 
occurs, can we do anything to prevent them from settling down on 
an iron ship’s bottom, or can we poison them when they do settle there, 
in the earlier stages of their existence. From each of these myriad 
beds of Balint a stream of minute Sessilia is constantly issuing 
till they darken the very water as a cloud of locusts darken the air. 
For a time after leaving the parent shell they are crustaceous, such 
as the lobster, and are very active in the water, searching for an 
inch of empty space to serve as a location. When the time for their 
last metamorphose arrives, in this respect they are in nowise parti- 
cular, and frequently do make awkward selections, such as upon 
other shells and on the shells of each other. But even at this early 
stage of their existence, the infant Balanus carries with him the 
nucleus of his future home. When his preparatory stages have 
been gone through, and he becomes ready for attaching himself to 
some foreign object, he is furnished with two calcareous discs, as seen 
in the drawing, and these discs are furnished with glands and ducts 
that secrete a highly adhesive cement, with which he attaches him- 
self to the place of his choice. This is the foundation of his future 
castle; and of such material is it, that it effectually protects the 
living animal from actual contact with any poison that may be com- 
pounded with the paint upon which he may happen to settle down. 
But suppose that be was affected vy the poison, and that soon after 
he adheres to the vessel he dies; say that the first colony of settlers 
all die, another colony, just as numerous, would immediately settie 
down on their remains, and before that two or three such had 
perished, the ship would present a perfect covering of them, which 
would preserve the last comers from harm, so that, even in that 
case, we should still have a bountiful crop on the ship. Then, his 
position is always at right angles with whatever he has attached 
himself to, so that really he is in little danger of even coming dis- 
agreeably near it. Ina very short time his shell is complete, and 
he sets up as a fisherman on his own account, for he really is a fisher- 
man, and the manner in which the Cirrhopoda fish is very remark- 
able. Some animals, like the Sea Anemones, hang out a net and 
await the approach o! prey, and whatever happens to touch them, if 
not too large, they will fold up without discrimination, and stuff it 
in their stomach; other creatures hang out fishing lines, like the 
fresh-water Hydra; others, again, chase their prey through the 
water, and capture it by superior swiftness or cunning; but the 
Balanus employs none of these metvods. He is furnished with a 
veritasle casting net, which ever and anon he throws, expanded, 
into the water and retracts when closed. The action of a man 
throwing an ordinary casting-net is much the same as that of the 
Acorn-shell. In the drawing on the table the animal is seen extracted 
from the shell, and the cirrhz, or net of jointed horn and long stiff 
hairs, is seen to advantage. These hairs cross each other at equal 
distances, and really form a beautiful network, which permits none 
but the smallest substances to pass between them. When the 
animal is in this state, also, he is perfectly protected from whatever 
his shell may be adhering to, and quite out of reach of all the drugs 
in the pharmacopeeia. 

It is not the poisonous nature of copper which prevents these 
creatures from fixing upon it, for indeed tvey do fix upon it, as fast 
as upon any other substance, but it is its rapid oxidation or scaling 
otf which prevents their remaining after they do fix. It is, there- 
fore, my opinion that, if ever a covering is found to protect an iron 
ship from fouling, it will be a pigment of some sort that will possess 
the same property as yellow metal or copper—namely, of scaling off 
and continually cleaning itself. 

It was in this direction that I first extended my inquiries, and my 
proposal was to cover the iron plates with copper to a considerable 
depth before building the ship, and to give the two metals a metallic 
connection. so that there should be no gulvanic action evolved 
between them. These two metals, however, have no affinity. They 
will not weld together as iron will, and, therefore, it was with con- 
siderable difficulty that I succeeded in uniting them. By a certain 
chemical process, however, it was done, as you will see from some 
small samples on the table. Whether vessels may ever be built in 
this way 1 do not know, there being still some mechanical difficulties 
in the way which I have not as yet been able to remove. But on 
this question | will not dwell, for although prevention is said to be 
better than cure, the question of prevention is as yet a questio verata 
on which not two are found to agree, but which, in the absence of 
facts, may continue to be a fair field for experiment and speculation. 

Let us, therefore, now look at another phase of the subject, namely, 
since we cannot prevent these colonising fishermen from squatting on 
our froperty what it the best way of ejecting them? 1 answer at 
once, by mechanical means alone. This, in my opinion, is the most 
effective plan, and the cheapest. Many attempts have already been 
made in this direction. Some shipmasters have tried the friction of 
a chain on the botton, others a series of wooden bars with pieces of 
iron upon them. One machine, at present in use in the navy, is 
called a “ hog,” and consists of a circular brush, shaped like a barrel, 
and which they cause to revolve beneath the vessel longitudinal 
from stem to stern. Another machine has been tried in Liverpoo 
consisting of a rope ladder, the steps of which are broad pieces of 
wood, one side being covered with bristles, forming a seri -s of brushes, 
while on the other there is a piece of iron forming a series of 
scrapers. This is placed round the vessel, and is wrought by a sort 
of see-saw motion, rubbing up and down. 

1 have reason to krow, however, that neither of these plans have 
given satisfaction, and whoever has examined the degree of tenacity 
with which these creatures cling to the iron, must know that it is not 
the soft persuasion of a brush, nor yet even a gentle rub, that will 
induce them to loose their hold. Nothing, indeed, but a sharp steel 
edge, equal to that employed by the hand, can ever make any im- 
pression upun them. 

The mechanical appliance for cleaning vessels afloat which I have 
the honour of submitting to you this evening, consists of what may 
be shortly described as a travelling lever, fixed in a movable frame. 








The working model before you is ceed the same as the actual 
instrument, only it is made to a scale of one inch to a foot, or one- 
twelfth of the actual size. The frame is a wooden sledge held close 
to the side of the ship by two guides, upon which it travels as upon a 
railway, down to the keel and back. It is wrought vertically over 
all the ship, except upon the quarter, where it should be angled 
towards the stern to allow it to go into the “ run” of the ship. 

The line A, A, A, is an outline of the right side of the sledge. the 

left side being removed to show the interivr. Bis an upright fixed 
to the cressvar C, by the ring bolt D. To this fixed base the other 
two sides of a triangle, E, KE, are attached, but jointed and movable, 
while the lower side of the triangle G, passes through double ~heaves, 
beyond the base, ending in an eye for the attachment of the scraver- 
rope at H. Upon the apex of this triangle, at I, the scraper-blade 
is fixed, being set at right angles with the shaft, and the long ears 
at K being at right a with the edge of the blade. 
, Asis, shown by the dotted lines~i,,-M, when the rope H is hauled 
upon, the scraper leaves its position at K, and descends to L, where, 
being beneath the level of the frame, it comes hard in contact with 
re we of the ship. 

e lever being still farther hauled upon at the fulcrum at O, its 
longest end pushes forward the bar B, making the machine travel 
forward on the lines P, which pass through the double sheaves at 
Q, Q, while thescraper-blade at L continues its course over the ship's 
plates, sweeping every thing before it. 

By constructing the long ears of the blade at right angles with 
the edge, they pertorm the threefold office of keeping the blade within 
the frame whiie ‘passing over a hollow at the bow, or the quarter 
where the blade requires to descend, as is seen at M. They also 
form an inclined plane for leading the edges over the landings of the 
plates, so that it is not impeded in its vertical course from the keel 
upward to the bulwarks. They also prevent the edge ot the scraper 
from going too deep and injuring the paint on the plates, as the edge 
can never go deeper than the parallel of these inclined planes. 

The ropes 8 and T are used, the former fur lowering down the 
machine and adjusting it; the latter, as will be seen on tve model, is 
for hauling the machine down to the keel against the natural flota- 
tion of the frame. 

As to the power of scrape which the machine possesses, it can be 
regulated to almost any amount consistent with the strength of the 
materials of which it is made. By keeping a gentle strain upon 
the back rope at T the machine will be narder to push along at B, 
and the power of scrape at L or M will be proportionately ia- 
creased ; or by slacking the rope at T, and also throwing the guide- 
ropes slack P, P, the machine will be relieved from the pressure 
against the sides of the ship, and will be consequently easier pushed 
along at Q; and the scrapeon the ship at L.or M will be lightened 
in proportion as these ropes are slackened. 

The other wooden frames or fenders which stand at the keel, 
the bilge, and against the topgallant rails of the ship, are merely 
for the purpose of holding the ropes that guid» ibe machine, and 
for carrying the running tackle through double sheaves, and so 
preventing the friction and abrasion of the ropes against the plates. 

Such is a brief outline of the mechanism of this instrument. It 
is Soy, simple in its construction, and easily managed in its 
working. It is moved fore and ait the ship by fleet lines attached 
to the fender at the keel. It is thus perfectly under command, and 
can be sent down to any part of the ship's bottom; and if it is at 
any time desirable merely to try the condition of the plates, it is only 
necessary to attach a bag of thin cloth, or small mesh net, to the 
instrument at the part from I to Q, and it will bring to the surface 
whatever it takes from the bottom, so that you may always know 
ef you are taking anything off, or whether there is anything to 
take off. 

From the glance that we took at the natural history of the bar- 
nacle we saw that they only inhabit the shallow waters. If, there- 
fore, a vessel be gone over with this scraper immediately before 
leaving a foreign port, and perhaps get into another going over, 
while waiting for wind in the tropics, she will come home here com- 
paratively clean, nearly as clean as when she went out. If so, then 
the object so much desired will be gained. Iron rhips will acquire 
that ascendancy in point of speed which the material of their con- 
struction ought to confer upon them, while the expense of keeping 
them clean will be less than the putting of copper on a vessel of 
wood, and thus itis hoped another step will be gained in the great 
march of industtial pro,’ Ku 





Heart's Content,—-Heart's Content was to have been the American 
terminus of the Atlantic telegraph. There are various ways of 
reaching it, depending, of course, upon the place from which one 
starts, but Halifax is the common base from which ail have to com- 
mence the final stage. Supposing it, however, tu have been reached 
by what route soever, the following, according to the New York 
Times, is the sort of place the visitor will meet :—* In the first place 
there are no buildings of note; im the second place there are no 
people of any consequence. Nothiag in or of itself suggested its 
name nor secured its present prominence. The bay has done all 
that will. hereafter make the name of the place famous. There may 
be a thousand people at Heart's Content, if one should count all the 
men, women, very small children, and strangers ; but we should say 
that 700 was @ more ratioval number, These people fish for a 
living and eat fish for sustenance. At the present time their chief 
source of amusement and profit is the great number of strangers 
who are accidentally thrown among them. Civilised men, with 
garments of modern cut, unsoiled and whole, are to these ingenuous 
people pregnant with curiosity. No mau appears upon the narrow 
street from abroad without being surrounded and accompanied to 
his place of destination by a throng of men, women, and children. 
These cheerful people may be honest, but their appearance belies 
their nature; they may be hospitable, but their infernal bills con- 
tradict their generosity. They have been accustomed to regard the 
magnificent harbour which swells temptingly from the neck of land 
as a safe place for bathing and an excellent reservoir for fish. Now 
that it looms before the world as one of the two muin points in the 
history of the age, they transfer their regard for the water to the 
strangers who discovered its merits ; and in their anxiety todo them 
honour, b b ly ip t and pecuvivus!y exacting. 
Hotels are unknown; boarding- houses, properly so called, do not 
exist; ergo, the honest inhabitants, seeing the great influx of people 
who need hotels and boarding-houses, have resolved themselves into 
a guard of swindlers, and adopting, with true British sagacity, the 
famous Wellingtonian fiction of ‘Up, guards, and at ’em!’ as their 
war cry, are plundering right and left, under the fashionable 
guise of ‘accommodating a few lodgers, not for their money, but 
entirely for their own sake.’ These landlords and landladies are bad 
enough and grasping enough in all conscience ; they furnish small 
rooms at big prives, they s long tables with slim bills of fare, 
they complain of the difficulty of obtaining food, but charge as 
though they not only obtained but furnished it. Then, too, the mus- 
quitoe~, or rather the musquito gnats, are the most persistent biters 
and annoying musicians this side of the infernal band that sit in 
the gates of Hades, Scientific investigation discloses the startling 
and provoking fact that the female musquito of this latitude has, in 
addition to its stomach, a sucking stomach, into which the surplus 
blood drawn from the disturbed buman is discharged; this bag, 
when full relieves itself of the fluid, but is at once refilled, the ingect 
seemingly indulging in the operation for the mere sake of doing it.” 
The grasping nature of the people, then, and the successive sucking 
establishinente of the musquitoes, would seem to be the two promi- 
nent traits of the inhabitants of Heart’s Content. The place itself 
is surrounded by hills, and at its feet, some thirty miles from the 
former cable terminus, lies this magnificeut harbour to which we 
have alluded. Such a barbour must have a destiny. Like that at 
Acapulco, it would seem impossible for the Creator to fasbion it by 
accident or without design. For the purpose of ordinary commerce, 
it is and can be of no avail, for there are no avenues of trade hero; 
but for the landing place of the cable, for the sate anchorage of 
great ships of war, whose protectorate may some day be invoked, 
for all purposes of tonnage and cableistic tacility, the bay is simply 
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Tuesz improvements, the invention of Mr. Arthur Gearing, of 
Birkenhead, relate to a special system of working heavy guns, styled 
by the inventor the “ piston system.” Inthe accompanying engraving 

ig. 1 shows a plan of the gun-deck of a ship of war of the type 
required for working the special naval ordnance. The weight of the 
piston guns, the engines, coals, boilers, and shot are in the central 
= of the ship ; such ship would not require to be wholly plated, 

ut have a central fighting box. Inthe engraving the training of the 
guns on each quarter is clearly shown, and a full command of fire 
over 320 deg. is always provided. 

The smaller guns are auxiliaries, intended for general use and to 
resist any boat attack. 

In this plan it can be seen that the four guns work clear of the 
smoke stacks and masts, and that no function necessary to an 
efficient ship of war is impeded. Although considered as broadside 
guns the weights are thrown well towards the keel, as may be seen 
at a glance, in their relative position and size to the smaller guns. 
The ship must be very strong in frame, with heavy iron decks, and 
with plenty of room between decks, for working the piston guns in 
any position, Of course the type of ship is open to several 
important modifications, and the engraving only indicates the kind 
of ship required, and not the final arrangement. In ships of this 
size it is proposed to use four masts of iron, Not any pa:t of the rig 
of the ship impedes the fire from the guns in the heat of action, yet 
the masts are well supported in all directions, and enst.re a fir-t- 
rate sailing ship of war. ‘The screw is used as an auxiliary only. 
If the entrance lines are good, considerable speed can be ensured; at 
the same time uniting safety as a sea-going ship of war. Less 
armour being required more coals can be carried, and hence the 
efficiency in actual warfare. The rudder and screw are both out of 
sight, and well protected. 

Fig. 2 is an elevation of the piston gun, 12in. bore. A represents 
the brass or cast iron jacket, resting on trunnions T. Its special 


function is that of a simple directing tube; it is very convenient for | 


the arrangement of the whole of the interior rings ; very littlo tensile 
or longitudinal strain is ever placed on this tube ; indeed, the whole 
of the interior is an easy fit, and can be inserted or withdrawn at 
pleasure. The flanges B, B, have good hold on the trunnions T, T, 
and pass over Q, Q, kept in position by tie-rods a’, a’, a’. This 
enables the breech duct D, D, to be directed by means of axis 8, S, 
on R, R. and hence on C, C; thence 0, C, CO, C, O, O, are inserted 
into E, B, E, as counecting rods, placed over H and G, and H, G, 
firmly secured to the iron decks, &c., of sufficient area, anticipated 
by J, J, aud I, I, (M simply prevents E from touching the deck), 
and L retains F in the horizontal position in unison with E. No 
severe strains are thrown upon flanges B, B, the thrust of the recoil 
being always horizontal, or, rather, in a line with the axis of the 
gun. The platform for the crew to stand upon during the operation 
of loading the gun is also supported by B, B, 0’, b’. The breech 
duct D, D, is raised by means of an endless screw, actuated by Y on 
axis e’, which derives its support from B, B. 

The gun is raised or depressed by means of a screw, 





actuated by Be 











means of V, V, the amount of elevation being shown by the dotted | 
lines. The whole of the adjustments necessary for covering the 
object can be made, if required, during the operation of loading the 


guu. The whole weights of E, E, C, C, F, F, rest upon six 
rollers W, but X is provided in case W breaks. 
Fig. 3 represents a section of the piston gun. It is rifled, and 
loads at the breech. The jacket A contains the built-up interior, 
composed of a central tube 1, surrounded by the iron rings 
2, 3, 4, 5, 6, 7, each 2in. thick, and about 2ft. long, or of any con- 
venient size; breaking joint, composed of good wrought iron, and 
put on by means of the hydraulic press. In the event of additional 
strength being required, a slight difference in the configuration of 
the jacket A is all that would indicate the alteration. The great 
principle of the piston system is that the longitudinal strength of 
the gun will always be taken out of the materials of the ship itself. 
The piston or breech plug G is of cast iron, the vent is bored through 
it, and the cartridge ignited by a friction tube. Gis an easy fit, and 
lubricated, to retain the force of the ignited gas; the superior 
length of the plug ensures this arrangement. D is the breech duct, 
of cast iron, of great strength, with face E’ of wrought iron, as a | 
bed for the piston G to rest upon when the discharge takes place. 
D beds on R” of wrought iron, contained by R of cast iron, thus | 
two like metals never touch; an easy fit is ensured by a little play 
in G, which has a horizontal thrust. D is raised and lowered by F 
to facilitate reloading; perfect parallel or horizontal action is pre- 
served by F during the discharge. When required G is with- 
drawn by the action of the tackles Z; the same tackle inserts G in 
the bore of the gun; afterwards F raises D, and locks all up safe. 
The breech duct D rests on B at 8S, and perfect horizontal action of 
thrust is ensured. The central tube 1, for the sake of economy, is 
composed of cast alloy, or gun metal. As the projectile is smooth, 
without studs, ribs, or coating, the rifling of the tube can never be 
injured or worn out by abrasion. The tube of cast gun metal is 
ritled in nine grooves, wide and deep, and at a high pitch, te, 
30 deg. The part near the powder chamber and seat of the shot is 
not required to be rifled. The inventor proposes to obtain the | 
rotation of the projectile by the friction of water, &c., forcing | 
the projectile into rotatioa by the direction of the jets round 
the same in the grooves of the tube. Wads of special construc 
tion are used, filled with water. The explosion bursts this wad on 
the rim next to the shot, performs the lubricating and cleaning of 
the gun, and ensures the function of spin in the projectile. It is 
claimed that the great length of the bore, about 16ft., for the ex- 
pansion of the charge, ensures the most economical method of 
obtaining the useful effect out of the charges of one-quarter of the 
weight of the projectile, and gives time for the ignition of the whole 
of the powder, and spin or rotation of the projectile. The inventor 
claims that the weights of the gun, and ah the other appliances in 
connexion, are brought to take a first share of the shock of the dis- 
charge, and every advantage is taken of the dead weight of the 








G, duct D, bed R, and the very considerable weights O, C, F, F, 
and round by O, P, on the gun itself, before the elastic limits 





are tested on the yielding body of the ship. Every provision is 
made by these means to anticipate the effects of the recoil and direct 
its disturbing influence. Of course the supports under the gun- 
deck are very strong in the track of the motions of U, W, and 
nothing but @ special ship would be able to provide a suitable plat- 
form for such special guns. 

Fig. 4 shows the gun in plan, mounted on the carriage U, U 
The position is seen in Fig. 1 at A,on the broadside. This gun can 
be trained by aid of the tackles 80 deg., which operation can be per- 
formed during the act of reloading, if required, as the crew stand on 
the adjusted platform attached to the gun by the flanges B, B. The 
real magnitude, strength, and function of the breech duct is well 
seen at D, D, with its bed R’, R. The tackles for. withdrawing the 
plug or piston, actuated by Z, are clearly indicated. The handle Y 
is used to raise or lower the breech duct D by means of a rack 
wheel and endless screw ; the true position and limits of the motions 
of the duct D are well maintained ia all directions. 

Probabilities of adverse shot entering are relatively small, and 
the crew well protected. 








Miverat Sratistics For 1864.—The statistical tables of the pro- 
duce of the mines of the United Kingdom during the past year 
have been lately published, having been prepared under the direc- 
tion of Mr. Robert Hunt, F.R.S. It appears that during 186+, 
3,268 colliers in Great Britain and Ireland produced 92,787,873 tons 
of coal. Of this quantity, 8,800,420 tons were exported, being au 
increase of 525,208 tons over the exportations of the preceding 
year. There were 2,351,342 tons brought to London in 1864, and 
1,786,713 tons in 1863. 10,064,890 tons of iron ore were produced 
from the mines of this country, and there were imported 75,194 
additional tons. The total quantity fed 612 blast furnaces, which 
produced 4,767,951 tons of pig iron. There were exported 465,951 
tons, and the rest was worked up at 127 iron works, where 6,262 
puddling furnaces were in action, and 718 rolling mills. The 192 
mines in the south-west of England, and the 30 distributed over 
other parts of the United Kingdom, produced 214,604 tons of copper 
ore, which yielded 13,302 tons of metallic copper. The produce of 
lead ore, principally galena, was 94,433 tons, which yielded 91,283 
tons of lead, and 641,088 ounces of silver. Of zinc ores, nearly all 
being the sulphide of zinc, 15,047 tons were obtained, producing 
4,040 tons of metal. Of iron pyrites, used in our sulphuric acid 
and soda works, there were procured 94,458 tons. The tin mines 
produced more tin in 1864 than in any previous year; 15,211 tons 
were raised, which yielded 10,108 tous of metallic tin. During 1864 
gold was obtained from five mines in Merionethshire. These pro- 
dueed 2,336 tons of auriferous quartz, which yielded 2,887 ounces 
of gold; and it is stated that, in consequence of various improve- 
ments in amalgamation, due to Mr. W. Crookes, it is highly pro- 
bable that the production of British gold will be considerably 
increased during the current year. The gross value of the foregoing 
mineral products was £39,979,837. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Sprciat Epirion of Toe Encineer is published for 
Foreign CrrcunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had ‘rom the Publisher, 

price 2s. 6d. each. 


D. B. (Paris). — A letter addressed 18, Adam-str+et, Adelphi, will find him. 

T. M. (New-cross).—Received with thanks. Send a tracing or drawing of 
your rest; the lithograph is very confused 

W. E. F.—You can obtam cast washing machinery from Walker, 18, 
Cowper-street, City-road, and several other makers, 

T, H. (Altringham).— You can probably obtain a copy of the official report 
—t» which we presume you refer—through Messrs. Lockwood or Spon. 

8. P. S.— We know nothing more of the balloon to which you refer than the 
accounts already published by the daily press, of which you are already in 


possession, 

W.S. We cannot tell what quantity of water would be consumed per hour by 
a turbine developing 1 horse-power unless we know the head, about which 
you say nothing. 

JnnseY.—Capt. Cunningham secured a great number of patents for improve- 
ments in topsail reefing apparatus. The original and most important 
patent has recently expired. 

0. G. B. (Oban!.—One great objection to the plan you propose lies in the fact 
that it would be necessary tocarry a very considerable quantity of water on 
board in addition to that contained in the boilers. 

M. UG. (Havre).—We regret that we cannot assist you further than by recom- 
mending you. to apply to some of our large marine engine firms, such as 
Maudslay and Field, Lambeth ; or John Penn, Greenwich. 

INQUIRER.—1. The usual working pressure in the boilers of the Thetis was 
about 90 lb. ; we believe that the load on the safety valve was some 10 lo. 
higher. 2. The expansion was about ten-fold. 3. A pound of good coal 
will evaporate about 13 lb. of water under very favourable circumstances. 
We cannot say what the evaporation was on board the Thetis ; much less 
than this, wehave nodoubt. An evaporation of 9 lb. or 10 tb. is by no means 
unusual, 4. The loss in the cylinders, due to expansion, the influence of the 
condenser, &c., varies under different circumstances. You will find the 
= Sully treated upon in THE ENGINEER for March the 10th and 17th, 
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L. M. J.—We know of no better method of fitting the float than that 
ordinarily adopted. It is best made of close sandstone. or hard burned 
clay, circular in shape, flat on both sides, say lft. in diameter and 5in. 
thick. It should be counter-weighted to sink about half its depth. As the 
jlue may possibly interfere with its action, the wire should be kept out of 
the central line of the boiler. The lever should be fitted with knife-edges, 
the balance-weight made to slide, and fitted with a locking screw by which 
to fix it at the proper point. The head of the screw should subsequently be 
cul off, in order to prevent the balance from being tampered with. An arc 
head should be fitted to the lever, carrying a small piece of chain, termina- 
ting in a brass or copper wire about one-tenth of an inch thick, passing 
through the stuffing-box of brass fitted with a flange by which to attach it 
to the shell. The box is of the ordinary construction, the gland being 
tapped. Very little packing will suffice to keep it tight ; a little tallow must 
be applied from time to time. The lever is sometimes fitted within the boiler, 
but the arrangement is not very good. A swivel should intervene between 
the wire and the float, which is, of course, suspended so as to rest flatwise on 
the water. Care should be taken to jit the whole apparatus at a distance 

rom the furnace. 





PAINT FOR STEAMBOAT FUNNELS. 
(To the Editor of The Engineer.) 

Sir,—I noticed in a letter in Tat ENGinesR of the 18th inst., signed 
“J, M.,” that your correspondent wishes to know what is the best preser- 
vative from rust that can be applied to funnels of steamboats, the colour to 
be black. I beg to inform him and your readers that [ am the inventor of 
a paint which is very extensively used, and which I will guarantee to 
answer the purpose for which he seeks. The colour, however, is a dark 
red, but as your correspondent prefers black he may put a coat of black 
over it, which will not affect my invention. I have also a paint for ships’ 
bottoms, to preserve and keep them from fouling, and after many years’ 
experience I have never known it to fail. F. Poap. 

36, King William-street, London, E.C., Aug. 24, 1865. 





MATCII-MAKING MACHINERY. 
(To the Editor of The Engineer.) 


Sir,—Could you, or any of your correspondents, inform me who are 
makers of lucifer-match machinery? This would greatly oblige 
33, Cornhill, London, August 30th, 1865. x. ¥. & 
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WHY THE ATLANTIC CABLE WAS NOT LAID. 


“For want of a nail the shoe was lost—for want of a 
shoe the horse was lost,” &c., and a good many other old saws 
of the same kind, apply with absurd exactitude to the series 
of mishaps which culminated in the loss of the Atlantic 
cable. Sufficient time has elapsed since the publication of 
Dr. Russell’s report to permit men to consider the whole 
sequence of events connected with the last voyage of the 
Great Eastern in its proper light. Something, but not much, 
is still left to be surmised ; but it is more than probable that 
all that will ever be known beyond a certain circle is now 
before us, and that this all is so complete that further 
information could be of little service in enabling us to 
arrive at the causes which have conduced to a gigantic 
catastrophe. From first to last we find that arrangements 
apparently perfect huve been ruined by trifles, ‘The idea 
of employing the Great Eastern to lay the cable was in 
every respect so superlatively good ‘that it could not 
possibly have been improved upon unless a conductor of a 
— different character had been adopted. With regard 
= a system of stowage employed there is little fault to be 
— - It is true that the nature of the process of coiling 
- uncoiling was such that a twist must be imparted to 
pass but it was quite possible so to arrange matters 
— 4 distortion of this kind should take place during 
sae ing, 80 that the subsequent torsion due to the 
: ~ ing would merely restore the cable to its normal 
ondition. Whether such a precaution was or was not 





taken we are unable to say. The question is not important, 
because it does not bear upon the failure in any way. Had 
the rope been successfully deposited in itsocean bed the point 
would never have been raised. As a matter of fact plain 
circular coils are apt to engender kinks, and the perfection 
of coiling is represented by what sailors know as a 
“French fake,” in which the line is laid figure of eight 
fashion. The lines used with Captain Manby’s rocket 
apparatus are always thus disposed, as it is found impossible 
to avoid breaking them when a different arrangement—as, 
for instance, the circular coil—is adopted. The paddle en- 
gines of the Great Eastern, occupying the centre of the ship, 
effectually precluded the “fake ” system, and, all things 
considered, it is not easy to see how the circular tanks 
actually employed could be improved upon. The payin 
out was in nearly every respect managed satisfactorily, sos 
save in a few minor matters of detail, there is nothing to 
complain of in the working of the apparatus devoted to this 
object. From first to last we find that in all great things 
requiring the expenditure of much thought and large 
sums of money, those in command of the expedition acted 
with circumspection and forethought, and the failure has 
been brought about altogether by a concatenation of events 
each in itself trifling to a degree, and which, had its 
occurrence been anticipated, could have been avoided with 
the utmost ease. 


It is apparently certain that but for two or three mira- 
culous bits of wire, the operation of paying-out would have 
been conducted continuously without let or hindrance, 
and therefore they may be set down ag the original cause 
of the failure of the enterprise, while the imperfections of 
the hauling-in apparatus represent its proximate cause. 
The cable was carefully tested mile by mile as it was 
manufactured, and this testing was practically continuous 
up to the moment the ship sailed. The result is well- 
known; the insulation was pronounced to be nearly perfect 
—more nearly perfect than in the case of any other cable 
ever manufactured. While stowed in the ship precisely 
the same tale was told by the testing apparatus; yet all 
this testing and approximate perfection of insulation went 
for nothing. As soon as the paying-out commenced we 
heard the same wretched story from the first day of the 
voyage nearly to the last; there was a continual and most 
disheartening succession of losses of insulation. ‘lime and 
again was the great ship stopped on her course, and the 
cable hauled up from the depths of the sea, and whole 
miles of its length cut out before the paying-out could re- 
commence. ‘The cable was bewitched; there was no 
knowing when a fresh fault would appear. ‘The minutely 
careful tabour of months had actually, to all appearance, 
been thrown away, and an insulated conductor on the 
construction of which more pains had been bestowed, we 
are told, than on any other ever made, was practically 
worse than the worst made. ‘The thing was due in every 
instance to the intrusion of little bits of wire an inch or 
two long—the cuttings according to one theory left in 
making splices—which were fortuitously driven into the 
gutta-percha, destroying insulation. rave doubts ex- 
isted in the minds of those on board as to whether there 
was really anything accidental about the intrusion of these 
demoniacal fragments. We confess that, although it is 
possible to believe that accident might have been the cause, 
it is much more easy to believe that it was not. The 
chances that the wires should adhere to the cable at all 
were as 1 to 10,000; the chances that they should be sub- 
sequently bent at right-angles by the paying-out wheels 
as 1 to 10,000,000. ‘The fact—if it be a fact—that after 
this adhesion and bending they were forced into the gutta- 
percha is in no way short of an hitherto unheard-of miracle. 
It is simply a new thing under the sun. The rope never 
met with a single sharp turn; the curves of all the wheels 
were such that a bend at right-angles was according to all 
reason impossible. In point of fact there is not a wheel 
in the entire paying-out apparatus which could bend a bit 
of wire 2in. long, disposed longitudinally with the cable, 
at right angles, ‘Then we have the hempen outer covering ; 
the effect of any pressure must have been merely to bury 
the wire in this to a depth equal to its diameter, and the 
very nature of its position then, resting, as it did, on a com- 
paratively elastic and yielding cushion, was iu itself appa- 
rently sufficient to secure it from subsequent bending of any 
kind. We believe we are correct in stating that these “ acci- 
dents,” as accidents, are absolutely without a parallel in the 
history of submarine telegraphy—a fact not worth much, 
perhaps, but still worth something. Even granting how- 
ever that the wire was bent, it remains to be seen how it 
could find its way through the outer casing of thecable. It 
is not very easy with every facility at the disposal of the 
experimentalist, to force the blade of a penknife between 
the strands of the outer sheathing, to say nothing of a 
‘comparatively blunt wire as thick as a strand. These facts, 
and a few others, can be urged against the “ accidental” 
hypothesis. Let us see what can be said on the side of 
that which sets the affair down to design. There must, in 
the first place, have been some considerable motive called 
into play, it being preposterous to suppose that the work 
of destruction could have resulted from sheer wanton mis- 
chief. On this subject we have no intention of touching: 
our readers must think for themselves. Let us suppose, 
however, that a piece of wire was surreptitiously turced 
into the cable; one end would be rigidly fixed, the other 
would most likely protrude, and in passing over the pay- 
ing-out wheel, it would, standing up, as it must have done, 
at right angles to the cable, have been infallibly bent 
over on the outer covering, being brought into pre- 
cisely the condition in which one at least of the pieces 
was found on sabsequent examination. If the bending 
did not take place during the paying-out—and it is 
just possible that the fragment might have missed the 
wheels—then would it have been bent in the hauling in, 
All the appearances so far are thus in strict accordance 
with the “ design” theory. One other hypothesis remains 
for consideration. Could one of the outer wire strands 
part, and in parting could it force ite way through the gutta- 
percha of the next coil above or below ? This theory, albeit 
plausible, is invested with many difficulties. Why should 
astrand snap? While the cable lay quietly in its coil such 








an event did not occur; and it is certain that the mischief 
could not take place during the progress of the rope to the 
deck—if for no other reason, than because there were no 
longer two thicknesses of rope side by side. The snapping 
must, in short, have taken place almost at the instant of 
lifting the given portion of coil from that next below it—a 
thing to the last degree improbable, because the act of 
lifting imposed no sensible strain upon the strands which 
would be likely to lead to their fracture. For the present 
it is impossible to pronounce a decisive opinion as to the 
truthfulness of any one of these theories. Possibly the 
best method of arriving at a correct conclusion would be to 
pass a few miles or so of the cable through the paying out 
apparatus, as nearly as possible under the same conditions 
as those existing during the voyage, small pieces of wire 
being variously disposed on the outer eurface of the sheath- 
ing. The experiment would at once determine not only 
whether the mischief could be accomplished, but also the 
manner and precise place of accomplishment. Measures 
could then be taken to provide for loose wires in future. 

As to the hauling in of the cable, we shall not be far 
wroug if we state that no proper provision for such a pro- 
ceeding was made. In fact so confident were the directors 
that a picking-up apparatus would be useless and un- 
necessary, that we deem it matter for some surprise that 
even a substitute for perfect machinery of the kind existed 
atall. As it isthe cable has not been laid because it could 
not be unlaid, so to speak ; and the directors will do well to 
profit by the lesson in all time to come. A wretched 
donkey engine has earned for itself a most unenviable 
notoriety, but we cannot discover, in its failure, anything 
very exceptional. ‘lhe machine was of a very ordinary type, 
fitted with oscillating cylinders, and apparently incapable 
at the best of times, of working up to more than 15-horse 
power. It was absurd to expect that such an engine could 
ever prove competent to drive the hauling-in apparatus as 
it should be driven, No earthly reason exists why the 
cable should not have been hauled in at the rate of three 
miles an hour, instead of one mile in an hour and forty-six 
minutes, at which speed the ship would have very fair 
steerage way—a matter of the greatest importance. The 
dynamometer actually registered at times a strain of about 
24 tons—sometimesrathermore. Assuming the resistance to 
amount to 2 tons 15 ewt., or 6,160 lb., a simple calculation 
will show that not less than 50 effective horse-power will 
suffice for the operation of hauling in at the given 
speed—three miles per hour, or 264 feet per minute. The 
useful work to be done is, as nearly as may be, 16}- 
horse power for each mile per hour; but it must 
be remembered that there is a good deal of gearing 
to drive, and that steam cranes may be frequently 
met with which absorb half the power expended in 
overcoming friction. It would only be prudent, there- 
fore, in future to provide a simple substantial engine 
capable of working up to 100 indicated horse-power with 
ease and certainty, and if practicable such an arrangement 
of machinery that cog wheels, seldom to be trusted under 
trying circumstances, would be replaced by frictional 
gearing in some form. It might also be expedient to 
remove the shrouds of the masts so far inboard that a clear 
gangway would exist at each side of the ship along which 
the end of the cable could be freely passed, instead of 
getting it forward step by step by hawsers over the side, a 
troublesome and difficult operation at any time, and one 
absolutely impracticable in rough weather. 

Little more remains to be said upon the subject. The 
directors of the company have taken such pains to kee 
their proceedings secret that they cannot be surprised if 
the world rests satisfied that a secret exists. Quite 
enough is known to account for the failure of the under- 
taking. We can only hope that nothing may lead to the 
unnecessary postponement for a single day of the next 
attempt to carry out a great work, certain sooner or later to 
be successfully accomplished, and to suggest that in future 
the most minute matters of detail should receive as much 
attention as, let us say, the insulation of the cable. 





SCREW PROPELLERS. 


A sOMEWHAT remarkable experiment carried out within 
the last few days in the Thames and Medway, goes far to 
re-open @ mls of questions connected with screw pro- 
pulsion—questions, indeed, which have from the first con- 
stituted problems, never yet fairly solved although they 
have ceased to attract much attention from practical men. 
The vessel experimented upon was a screw steamer, the 
property of Messrs. Rennie, fitted with a Griffiths pro- 
peller of the approved type—in short, resembling in all 
points those used in the navy. Behind this propeller, 
attached to the stern-post, was fitted a second or “ boss” 
screw, as it is termed by the inventor, a Mr. Rigg, very 
much resembling the common many-bladed screw in nearly 
every respect, save that the centre is occupied by a large 
boss, the blades being set at angles precisely the —_ 
of those of the real propeller. 1t must be understood that 
this appendage is incapable of rotation, and at first sight it 
apparently constituted a serious impediment to the pro- 
gress of the ship. If we assume that a screw merely acts 
as though the water formed a nut within whieh it 
revolves, it is, in fact, impossible to escape such a con- 
clusion. If the published reports of the trial are to 
be credited, however — and we see no reason to doubt 
their accuracy, the entire experiment having been con- 
ducted under the care of Mr. Griffiths and Mr. Rumble 
—far from constituting an impediment, the subsidiary 
blades acted such a part that the speed of the vessel 
was considerably increased, while the power was actually 
reduced. Witn the Griffith screw working in con- 
junction with Mr. Riggs’ invention the mean speed 
attained, we are told, was 7:574 knots per hour, with 184 
revolutions per minute. With the ordinary Admiralty 
screw the speed was but 5-871 knots, the revolutions risin 
to 227 per minute. As a result, we find that the wall 
was increased by 1-703 knots, while the power was ap- 
parently reduced by 18-94 per cent. We say apparently, 
because—although it is very improbable—the engines may 
really have developed an equal power in both cases—a 
higher pressure of steam compensating for a lower speed 
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of piston. For the present many of the more minute 
details of the experiment remain unpublished. Among 
others, the indicator diagrams, and even the pressures in 
the boilers and condensers. Itis quite possible, therefore, 
that the gain is solely one in speed, and, accepting this as 
the true result, it cannot fail to strike our readers as being 
sufficiently remarkable, The object served by the fixed 
screw is stated as follows:—At the instant of the water 
being thrown off by the propeller it is arrested and caused 
to deviate by the fixed blades as it impinges upon them. 
It is claimed as a result of this operation that the water, 
instead of assuming the form of a cone directed upwards 
and deflected to the right hand or to the left, according to 
the twist of the screw, is sent straight back in a column 
Ffarallel with the ship’s keel (?), whereby power is saved, 
vibration arrested, and the steering improved. Whether 
these results can be uniformly secured in practice, of course 
remains to be seen. 

It is not very easy to perceive at first sight how all this 
is brought about, and it is certain that if subsequent facts 
substantiate the statements already made, the theory of 
screw propulsion must be all opened up once more. The 
earliest received idea was simply that water, being prac- 
tically incompressible, acted the part of a solid, within 
which the screw revolved, forcing the ship ahead during 
each revolution by a distance equivalent to the pitch. 
Certain phenomena, however, frequently observed, proved 
that something more than tais was required in a satisfac- 
tory theory. ‘Thus, propellers with blades bent towards 
the ship not only worked without slip but actually drove 
the hull ata velocity considerably in excess of that properly 
due to the pitch and the number of revolutions. Yet, 
tage gp as it may appear, the velocity of the ship was 
ess with such instrumenis than when the ordinary screw, 
working with nearly 20 per cent. of slip, was employed. 
It was further discovered that the form of the after body 
of the bull exerted a most material influence not only on 
speed but on power and slip. These things led men to 
think, and the opinion has been and is still beld by ore | 
practical philosophers, that the screw does not act as thoug 
revolving in a solid at all, and that it piles up water under 
aship’s stern in such a way that she continually slides 
down an inclined plane, as it were. It is not very easy, 
perhaps, to account for such a phenomena as negative slip 
other wise. 

It is evident that the addition of the fixed blades, ac- 
cording to Mr. Riggs’ invention, places the rotating screw 
very much in the condition of the bucket-wheel of a Jonval 
turbine with the outer rings or “ shrouding” removed ; 
and, if we imagine the ship to be moved astern by some 
external force, it is evident that the column of water 
passing through the fixed vanes would be so far deflected, 
that a powerful rotating influence would be brought to 
bear on the real screw in addition to that to which it 
would be subjected under normal conditions. On the 
other hand, when the screw is driven by the engines, the 
column of water passing aft would cause the vanes to 
rotate, if they were free, in a contrary direction; and, as 
the angles are reversed, this motion would be aided by the 
passage of the ship through the water. The theory that 
.the water leaving the screw is compelled to preserve a line 
of motion parallel to the keel is manifestly fallacious. 
The tendency of the fixed blades can only be to deflect the 
currents still more, and to yet further expand the cone 
which is invariably formed by propellers with straight 
blades. Even if we grant that such a theory is sub- 
stantially correct, it is not difficult to perceive that 
an increase of useful effect by no means follows as 
a matter of course. Means have frequently been 
adopted by the aid of which the escaping water has 
been compelled to assume the form of a cylinder, and almost 
inveriably either with a direct loss of usetul effect or with 
a gain so trifling as to be practically of no value whatever. 
The Dundonald screw approximately neutralises the centri- 
fugal action, the blades being so bent back as to tend to 
direct the currents to a focus more or less distant from the 
ship’s stern. Screws have been enclosed within tubes with 
the same object and with the worst results. It is obvious, 
therefore, that the gain—if gain there be—due to the 
expedient under consideration must be sought for elsewhere 
than in the correction of centrifugal influence. If it were 
true that the energy of a screw is simply due to what we 
may term the solid resistance of the water, then it would 
certainly follow that any deviation of the retreating column 
of water from the axial line of the hull would operate a loss. 
It is quite consistent with practical results, however, to 
take it for granted that no true nut-like action whatever 
takes place, but that the ship is propelled, firstly, by the 
elevation of a body of water beneath her stern, and, 
secondly, by the direct impingement of a powerful current 
on the central portion of the screw. A rotating propeller, 
such as Griffiths’, by its centrifugal influence, disperses a 
very considerable body of fluid in the form >f a hollow 
eone, the walls of which, if we may be allowed the term, 
move backwards and outwards, the space between the 
walls being filled by currents moving in the opposite 
direction, or in pursuit of the retreating screw. Now it a 
disc of metal be interposed between a propeller and the hull 
a very curious phenomenon occurs as soon as the engines are 
put in motion ahead. The ship, instead of proceeding 
forward, will go astern, at a pace depending on the 
diameter of the dicc—which should be about equal that of 
the screw—the velocity of the engines, &c. ‘Lhe reason 
why may, we think, be explained in a few words. 

When a ship is at rest, the supporting fluid presses equally 
on bow and stern. If then, by any means, the pressure 
against either bow or stern were reduced, the hull, if at 
liberty, would proceed toward the reduced pressure. 
Ayain, when a ship is driven, by sails we shall say, 
the pressure against the bows is slightly increased, and 
an immense amouut of work is done in dispersing the fluid 
right and left by the inclined planes composing her bow. 
It this work were dead loss, then would any speed above u 
couple of miles cr so an hour be impracticable at sea. The 
parted water, however, closes in on the retreating huli, 
and, in so doing, it of course presses on the inclined planes 
forming the stern, aiding the ship forward in a manner 





precisely analogous to the action of the wind ona fore and 
aft sail. Ifthe inclined planes are properly proportioned 
in angle and extent to each other, the loss due to displace- 
ment may be nearly compensated for by the influence of the 
closing water, and under such conditions it would follow 
that the principal factor in any equation intended to 
determine the resistance would be that due to friction. In 
point of fact it is well understood now, that in practice with 
weil-formed halls, the work performed by the machinery 
is nearly all devoted to overcoming “ skin resistance,” as it 
is termed. 

Turning now tothe case of a propeller with an interposed 
disc, we shall find that the action of the screw tends to 
draw water in near its axis, and to disperse it tanzentially. 
If the supply can be obtained freely from behind, then will 
the pressure of the water on the ship’sstern remain normal ; 
if, however, the supply cannot be so obtained, then will 
the pressure be reduced. The entire supply cannot be 
obtained in front, because the escaping currents impede 
more or less those which are advancing towards the wheel. 
Thas when the disc is employed, a species of vacuum is set 
up on its after side, while the water still exerts the proper 
pressure due to the depth on its forward surface, and in 
obedience to this excess of pressure the ship moves astern. 
Other theories have been put forward, we believe, to account 
for the phenomenon in question; but although that just 
advanced is invested with certuin difficulties, we have met 
with none which is so satisfactory upon the whole, and it 
has at least this in its favour, that it clearly explains the 
reason why fine sterns and a clearrun to the screw operate 
beneficially. If, now, we suppose the disc removed to the 
sternpost, and the screw replaced by an ordinary centri- 
fugal pump, drawing in water at the centre, and dispersing 
it all round, it is clear that if it drew a considerable pro- 
portion of its supply from the space between itself and the 
fixed disc, an approximate vacuum might be created be- 
tween the two; and if the surface otfered by the pump 
were less than that of the disc, the ship would move for- 
ward. It is possible so to construct the centrifugal appa- 
ratus that a very considerable margin of difference might 
exist; and the experiment cited in the preceding portion 
of this paragraph gves to show that such an effect as we 
have indicated might ensue on a practical test. 

If our readers have followed us thus far, they will be in 
a position to comprehend the only rational explanations 
which we think can be adduced of the action of Mr. Riggs’ 
vanes. We may regard them, in the first place, as a disc, 
such as that of which we have just spoken, with, however, 
this important difference, that they permit the free escape 
of water through the spaces intervening between con- 
tiguous vanes. Nevertheless, toward their central portions, 
at least, it is more than probable that a difference of pressures 
exists on opposite sides very much in favour of the advance of 
theship. Itis likely, however, that they act a more impor- 
tant partthan this. We have said that the water approaches 
the centre of a propeller from the rear, while it leaves 
its extremities. If any of our readers wiil take the trouble 
to set out on paper lines representing the angles of the 
screw and the vanes in their relative positions, they will 
perceive that while the advancing currents are directed so 
as to impinge in a favourable direction on the blades, the 
diameter of the cone of escape is increased, and more space 
is therefore left for the entrance of the current due 
not alone to the in-draught of the propeller, but to 
the retreat of the hull. Granting that the theory— 
for in the absence of very direct experiment explana- 
tions of this kind can only be theoreticaul—is substan- 
tially correct, it follows that Mr. Riggs’ expedient is by 
no means the best or the only device which can be em- 
ployed to secure the same end. Thus reasoning on received 
data, we may assume that considerable advantage would 
follow on the application of a trumpet-mouthed deflector 
in the rear of a screw. ‘The best diameter for this de- 
flector could only be ascertained by direct experiment; in 
all probability it should be at the largest part somewhat 
less in diameter than the screw, while the smallest portion 
next the blades would be less by oue-half. Theoretically 
speaking, such an expedient would act a useful part princi- 
pally by separating the following current from that which 
escapes from the outer portion of the screw, and by carry- 
ing it as “solid water” directly to the blades, while it 
would in one sense take the place of a disc, better calculated 
to receive the thrust of the following current than the 
central portions of a screw can possibly be, In one sense 
ali this is pure speculation, but very remarkable results are 
obtained now and then in the attempt to reduce to practice 
theories which are apparently very absurd. And if the 
report which we publish elsewhere is tolerably accurate, we 
fancy that both Mr. Griffiths and Mr. Rumble have recently 
learned some new lessons in screw propulsion. We do not 
for a moment wish it to be understuod that we endorse the 
claims of the inventor. As to the value of the novel 
scheme we pronouuce no opinion whatever either adverse 
or favourable; but the evidence laid before us, although 
too meagre to call forth any definite expression of opinion, 
contains quite enough to interest the engineer, and to supply 
some food for reflection. 


RIVER WEIRS. 

For whatever purpose the erection of a weir on a river 
may become nece , whether for improving the naviga- 
tion or for the establishment of water-power, the question 
ot paramount importance to the promoters of the under- 
tuking, whatever it may be, will be the effect that their 
works will be likely to produce on the natural functions 
of the river. It is not that companies and promoters 
are, as a rule, so disinterested that they will display over- 
anxiety for interests foreign to, and perhaps conflicting 
with, their own, but that, in the majority of instances, 
legislative :nterference stepping in to prevent injury to life 
and property and land, imposes the necessity of such pro- 
vision being made as wil: obviate ail risk of accident or 
mishap such as might occur from impediug the operations 
of nature. It may be safely assamed as an axiom that any 
obstruction or erection, however small it may be, in the 
bed of a river, will produce some effect on the surface-level 
of the stream above the site of the work. ‘This is self- 





evident, and is abundantly proved by observation. Per- 
haps the most familiar instance that could be quoted is 
that of bridge piers. They—if we take any good modern 
example—will be found to offer an obstruction apparently 
very insignificant when compared to the total sectional 
area of the stream. So much cannot with truth be affirmed 
of the older bridges, which resembled a wall perforated 
with openings rather than a roadway acted | on piers, 
But although the obstructive area of the piers in a well- 
designed bridge represents only a small fraction when 
compared with the area of discharge, nevertheless the head 
of water and consequent increase of velocity that they 
produce, is in many cases productive of serious incon- 
venience. So far from this elevation of the surface being 
a matter to be obviated in designing river weirs, it is, 
within certain limits, the very object to be attained. 

In most cases it becomes desirable that the weir should 
be of the greatest possible height that will admit of the free 
discharge of highest known freshets, without the risk of the 
flood-water overtopping the banks and inundating the 
country. With this object in view, it will be a mattr of 
great importance to increase the discharging power of the 
weir to the fullest possible extent—or inother words, to con- 
struct it so that the flood-water will be discharged over the 
crest with a minimum depth. Toattain this, the most obvious 
as well as the most usual course is to increase the length of 
the weir and procure a greater extent of overfall than a weir 
constructed directly across the course of the river could 
afford. For this purpose different engineers have proposed 
such a disposition as seems to suit the circumstauces and 
features of pa:ticular cases, with varying success. A 
method that is advocated, and one which doubtless is some- 
what effectual, is that of widening the river at the weir 
site and building the dam at right angles to the direction 
of the stream; by lengthening the discharging surface a 
correspondiug saving of head is effected, but the arrange- 
ment is found to be more expensive than some others that 
have been adopted, owing to the large amount of excava- 
tiou that is usually entailed, 

Other forms of weir have been devised, with a view to 
gaining length without the cost of widening the river bed; 
of these may be mentioned the horse-shoe weir end another 
somewhat similar, viz., a dam of an angular form, the apex 
pointing up stream. Both of these weirs have proved to be 
objectionable in practice, and the received theory of their 
imperfect action is that free space is not afforded for the 
escape of the water over the crest. Unfortunat: ly for such 
theories, they are not borne out by analogy ; it is true they 
have certain facts to support them, but the present state 
of our knowledge regarding the motion of fluids is so 
imperfect as to afford no single principle of practical 
utility. So far, the whole system of hydraulics 
is undoubtedly defective. The discharge of water under 
whatever conditions cannot in the present state of our 
information be determined with accuracy on specific 
principles. Indeed for the most part, results arrived at 
throush mathematical modes of deduction have been found 
to be far wide of the truth; and to render them of any 
practical utility, some constant number derived from actual 
experiment must be introduced into almost every formula. 
The form of weir most effective in reducing the rise of 
floods—that is to say, the form that for a given height will 
produce the least amount of additional rise—is found to be 
a straight weir, about three times as long as the river is 
wide, placed directly or obliquely to the direction of the 
current. Whatever truth there may be in the theories 
that are applied to this form of dam, it is most certuin that 
it possesses a much higher discharging power than a weir 
of the same height placed directly across the stream. 
In general terms, the longer the weir the less will be the 
depth of water on the crest; but experience seems to 
indicate a length equal to three times the breadth of the 
river as the most suitable for adoption in practice, and it 
is probable that a further increase of length would fail to 
produce any very material reduction of level on the crest. 

While most engineers will acknowledge the advantages 
of constructing weirs obliquely to the stream, there are 
many who assert that an oblique weir offers no obstr-c- 
tion to the discharge of floods—nay, more, that ander 
favourable circumstances the construction of a dam on @ 
river will have the effect of reducing in a material degree 
the height to which the flood waters would otherwise rise. 
This is a proposition, however, that has for many years 
remained unestabdlished, and it does not seem probable that 
the profession at large will ever accept it on trust, even 
when endorsed by the opinions of eminent men. It is useless 
to propound new theories, and to suppose positions and 
circumstances that do not and cannot exist, in order to 
render any theory intelligible, when the deduction to be 
drawn from it is adverse to all our preconceived notions, 
and, indeed, opposed to a law of nature that hardly 
admits of dispute. Such questions do not admit of logical 
proof, they must be established by incontestible facts; and 
there is no reason why a point like this, of so much im- 
portance and utility, should not be set at rest by a careful 
and impartial examination of the results that have been 
established by existing examples. As in many other 
theorems in hydraulics, a practical proof would be far e sier 
than any deduction sought to be established by abstract 
reasoning, and ten times more conclusive. . 

There is a sufficient number of examples of river weirs— 
of which may be mentioned those on the Severn and those 
on the Shannon—to afford, after a careful examination, 
conclusive proof of the truth or fallacy of the theoretical 
view, and indeed it has been asserted of these particular 
examples, that the construction of the weirs has been fol- 
lowed by a mitigation of the inconvenience that used to be 
experienced from flooding previous to the establishment of 
the navigation works. ‘There can be little doubt that a 
sufficieut amount of reliable information as to the rainfall, 
extent of flooding, and the general condition of these rivers 
anterior to the establishment of the works, is within reach, 
and witi such data there could be no difficulty in arriving 
at a final conclusion with regard to the effects caused by the 
weirs. Ifit can be proved in these, or any other examples, 
that placing an obstruction in the bed of a river has been 
followed by a reduction in the height of the flood level, @ 
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somewhat startling fact will be established, but one, never- 
theless, of very general interest and utility. It is true that 
navigable rivers have a declining interest, owing to the 
almost universal preference for railways as a means of com- 
munication, but if such advan as are claimed for 
oblique weirs could be established, the adoption of such 
works as a means of reclamation would in many cases 
become highly advisable, if not imperative. 

A point that is not sufficiently dwelt upon in designing 
weirs is the form of their cross section, and it is highly 
probable that a modification in this respect, or, speaking 
more correctly, in the profile of the weir crest, would pro- 
duce a marked increase in the discharging power. The 
form of section giving greatest stability has been fully 
established ; and different expedients have been adopted 
to mitigate as much as possible the destructive action 
of the cascade; but, as a rule, sufficient importance is 
not attached to the questions of friction and contrac- 
tion, though the amount of water discharged by a weir 
is known to vary in a marked degree with the form of the 
weir crest. 

Experiments have been made with notches in thin plates 
and in thick boards, and shoots have been attached to 
notches in order to ascertain what the effect would be on 
the co-effici' nt of discharge, resulting in the conclusion 
that a thin plate afforded the largest co-efficient, Such 
investigations, though dvubtless of value, are hardly as 
practical as could be wished; and a further series of 
experiments, dealing with curved forms of profile, would 
probably lead to valuable results. Much unquestionable 
infurmution has been arrived at from the investigation of 
questions relating to the resistance opposed by fluids to 
moving bodies, and the friction consequent thereupon ; and 
as the subject is one closely allied to the weir question, it 
would appear that the results of one investigation admit 
of application, with certain modifications, to the other. 
It is already well known that the discharges of water 
through orifices can be largely increased by the addition of 
adjutages or mouth-pieces; and such being the case, there 
is reason to believe that the same principle would apply in 
degree to notches and weirs, if requisite care were be- 
stowed on the dispos.l of the material. It is to be regretted 
that writers on hydraulics should, as a rule, confine them- 
selves to the most simple case in dealing with the subject 
of weirs ; the question of curved and oblique waste-boards, 
and all considerations relative to the cross section as 
affecting the discharge, being utterly ignored. ‘Ihere are 
many standard works in which the theory of the discharge 
is discussed at length, whilst no regard whatever is paid 
to questions of every-day occurrence, and of the highest 
practical importance. 





THE CANNON-STREET RAILWAY BRIDGE AND 
STATION. 

Crossing the Thames, from tbe Surrey side by the temporary 
bridge at Blackfriars, the observant passenger cannot fail to notice 
in addition to the Thames Embankment, two recently erected and 
prominent features on the north bank of the river. They are in the 
main, from that distance, pretty much alike in their general appear- 
ance, but examined in detail they are found to vary considerably. 
On the right and left hands, towering conspicuously above all the 
other erections on the immediate banks of the river, are two 
immense structures with semicircular roofs, each of which, as if 


each opening; these are sunk to the solid impervious sub-strata of 
the London clay. The columns are iron cylinders, which, being suok 
some 50ft. or 60ft. below high-water mark, until a satisfactory 
foundation bas been reached, have been pumped dry, and filled up 
with concrete, The soundness of the several foundations of the 
pillars has been sutjected to the severest tests—loads of above 
800 tons. At the base the cylinders are 18ft. diameter, tapering to 
1zft. at or about low water; at this uniform diameter they are 
carried up to the girders, The cylinders—or columns, as we ought 
to desiguate the visible portion of them—are fluted, and are to have 
moulded capitals, and they support the roadway, which will be borne 
on thirteen girders 8it. Gin. deep. The ends of these girders 


ant and material and had filled up bis exca- 
vations, aud that be had paid the wages of all the men he had em- 
ployed. The application was opposed by the Minister of Works 
chiefly on the groand that it would act as a precedent for similar 
cases ; he also mentioned that the Government had relieved Mr. 
Tyler of his contract, that his plant had been given up to him, and 
that his sureties had been relieved of their liabilities, The result o. 
the debate was the refusal of Mr. Tyler's application by a majority of 
the House. Three of nine goods engines ordered from England two 
years ago, for running on £: new extensions, have arrived, and one 
of them has been brought into use. As there are some steep ascents 
on the new lines—the gradient of 1 in 30 being, in some places, 


away a quantity of 





rest upon transverse box girders -— on the tops of the 
The width of the bridge will be 80ft., being the same as 
that of the Westminster bridge. In addition to the five 
lines of railway, there will be a footway on each side 
of the bridge, the entrances from the Middlesex side being 
from Cousiv’s-lane and Allhallow’s-lane, and on the Surrey side 
from Clink-street. We suppose that this was intended to be a pay 
bridge, which it may be still, unless Southwark Bridge is to be 
kept open, which is doubtful. In any case this feature—the pro- 
jecting footways—will add greatly to the msthetic effect of the 
structure. These footways Sit. wide, are to be supported by mas- 
sive cantilevers, placed at about 6ft. Zin. between centres. The 
cantilevers will guide the divisions in the upper ornamental railings 
on euch side. The girders on the outer sides of the bridge will be 
ornamented by raised moulded panels in ironwork, the whole 
depth of the panels and upper open rail being about 14ft. Gin, —an 
apparently great depth, but realiy light aud @rial in appearence 
when seeu in relation to the height and extent of the work. The 
footway will have an ornamental iron railing of 4{t. Gin. in height 
on the outer sides. 

The station is about 200ft. wide and 700ft. long, the beight to the 
top of the roof about 120/t. from the level of the rails, ‘he sides 
of the station are in solid brickwork, the extensive dead surface 
being relieved, outside and inside, by ranges of arched bays. The 
roof of the station is a segment of a circle, exceptivg the Louvre 
which surmounts it This light has a rise of about 5ft. from its 
base, and a side of 13ft. 8in. in depth. About two-thirds of the 
arched roof is glazed. The portion between the Louvre and the 
main light is covered with corrugated zinc, and the lower portiun of 
the root is slated. The rver fogade, when finished, wiil present an 
imposing appearance with its urnameutal towers at each corner, 
rising to above the ridge of the Louvre; the front lattice girder 
being also dealt with tastefully by a boarded band round tue 
circle, with diagonal panels, aud a baud of equal width extending 
between the springs of the arch, glazed in keeping, The towers 
(which are to be used for water tanks) are, if we may 
assign an “order” to any part of the work, of the Doric 
order, and will prove, we believe, a fine feature. They will have 
arched openings, above a bold moulding, and be roofed partly with 
slate, partly with ziuc. They, as well as the abutments on both 
sides of the river with their rusticated quoins in Bramley Fall 
stone, will add much to the pictorial effect of this great structure. 
A pilaster will be carried up over each of the ranges of river 
columns to 12it. above the roadway, and these will be surmounted 
by an appropriate cornice with bails at the corners, which in the 
drawings are very effective, and leave, on a survey of the whole 
work, no reason to doubt that, Charing Cross bridge and station 
having secured unqualified public approval, the Cannon-street 
bridge and station will count even for much more than a set-off to 
the unsightly structures with which some of the principal thurough- 
fares of Southwark are disfigured. Mr. Hawkshaw has demon- 
strated in these erections his ability to combine beauty with 
strength. We regret that this faculty was not developed in the 
earlier stages of the works, 

The roof of tho station is a great work in iron, immense 
as it is in span. It cunsists of nineteen principal, with as 
many intermediate, ribs, averaging about 34ft. between centres, 
exclusive of the principal ter 1 The tensi rods of 
the principals, although 5jin. diameter, look, when in their 

laces, as only as many stout wires. The principals have struts 
io the rib to the tension rod from 4ft. to 30ft., with diagonal 
bracing in addition. The roof has intermediate purlines of lattice 
bracing. We should here state, perhaps, that the contract is being 
executed by Messrs Cochrane, of Woodside, Staffordshire, under 
t to Mr. Wythes, contractor for the whule work, and that 








they were radii from a centre and the extremes of a ci ference 
which the spectator is within, presents to his view on an angle, its 
arched front. The building to the right or up the river is the 
Charing Cross railway station, plain though massive and stately in 
appearance, and finely relieved at its inner end by the peaked roofs 
and lofty picturesque outline of the Charing Cross Hotel—a great 
success, by the | ye, the daily {receipts being at present somewhere 
about £200. The corresponding structure to the left, down the 
river, to which we propose to direct atteution, is the Cannon-street 
station of the Charing Cross, or, perhaps, we ought to say, of the 
South-Eastern Railway. Pope’s ghost, if hetrevisits this sublunary 
scene, should be pleased with this structure, inasmuch as from many 
points westward it is high enough to hide— 


** London’s column, pointing at the skies, 
{Which] Like a tall bully, lifts the head and lies.” 


The Cannon-street station is not quite high enough to hide the 
“bully’s” head from Blackfriars Bridge, but it does from many 
other points westward. 

The style and dimensions of the Cannon-street and Charing Cross 
bridges and stations differ in several respects. Cannon-street is the 
layger, more ornamental, and imposing. Cannon-street bridge has 
five lines of rails, Charing Cross has four; the one station is loftier 
than the other, and thirty feet wider, and is to have also two hand- 


some towers, one at each corner of the river face of the station. 
The Cannon-street station and the underground buildi 


the delay in its execution, of which public complaint bas been made, 
is attributable neither to one nor the other of the parties referred to, 
but to causes beyond their control. This we can safely say, that on 
visiting repeatedly the bridge and station, we found as many hands 
employed as had room to work—150 hands at the station, and about 
200 at the bridge, with half a dozen steam engines to help them, and 
Mr. Wythes, ever ready with his able henchman, Mr. Canning, doing 
their best to facilitate the completion of this great undertaking. 

We have not referred at ali to the adjunct to the Cannon-street 
statioo—the Cannon-street Hotel. This may possibly furnish the 
subject for another paper. 


NOTES FROM NEW SOUTH WALES, 


WE have advices from the colony to June 21st. Tenders were 
invited in May for laying the permanent way on lengths of the 
Southern and Western Extensions, the contracts for the formation of 
which are either finished or are approaching their completion. The 
Government have accepted the tender of Messrs. Larkin and Wake- 
ford for the work on the southern extension, and that of Messrs. 
Halland Stavely for the work on the western extension—in the 
latter case conditionally on certain arrangements being made with 
regard to the sureties or the cash deposit. ‘he contract tor permanent 
way on the southern extension comprises the first three contracts for 
the formation, reaching from Picton to the iron mines at Mittagong, 
a length of nearly twenty-four miles. Of these contracts, Nos. 1 and z 
have been taken over by the engineer-in-chief, but No. 3 will not 








; gs are 
immense in their extent, and the quantity of material employed in | 


their construction is almost inconceivable. Twenty-seven millions 
of bricks have been used in the erection of the arches under the 
statiun—the most of which are groined—and in the superstructure. 
These laid end to end would extend to 3,835 miles; it laid closely 
side by side and end to end they would cover an area of 843,750 
fquare yards or 174 acres. The valuable cellarage under the station 
amounts to 139,380 superficial feet. The quantities of other material 
employed in the works is too great to be accurately apprehended. 
The bridge bas already taken up, in cast and wrought iron, 12,000 
tons, and the roof of the station 2,000 tons. 

The works immediately connected with the Cannon-street bridge 
and station may be considered as ing at the junctions witb 
the main line between London Bridge and Charing Cross. The 
firet is in the locality between St, Saviour's (notable for its monu- 
ment to Gower, the poet, and friend of Chaucer), and the principal 
Portion of the Borough Market. The line for the City there diverges, 
aud passes towards Cavnou-street bridge and station, by a curve of 
about eight chains’ radius. Onwards, at about 360 yards towards 
Charing Cross, the other juuction of that terminus is reached. 
This curve is not materially different from the other, aud the two 
at a distance from the main line of about 200 yards form a junction, 
and are curried for about 160 yards to the river, and thence across 
the brid e, about 895 yards more, to the Cannon-street station. The 
roads from Londou Bridge and Cwaring Cross have three lines of 
Tails; at the junction on the Caunon-s reet bridge there are five, 
Which, by « fau-like extens on of the bridge opeu out ov arrival at 
the station to eleven. The roadway of the bride is level, ex- 
Cepiibg @ camber of about 8iv. in the girders. The clear 
headway at Trinity high-water mark is 25 t. 4-n. at the bighest, 
aud 24{t. Sin. at the lowest points between the water surtece 
aud the wetal. The Cuaring Cross biidge has nine openings, 
the Capnon-street bridge has five—two of 125ft. and three 
of 135ft. 8in. The line is supported by ranges of four columns for 








be finished for several months, owing to the necessarily slow progre-s 
that is made with some cnteemnely Laney cuttings near the Rocky 
Water Holes. As, however, Messrs. Larkin and Wakeford, who are 
the contractors for No. 3, are about to lay the permanent way, the 
ballasting can be proceeded with simultaneously with the excava- 
tion ; the stone obtained from the cuttings can be at once made use of 
for the ballasting, and the completion of the line need not therefore 
be delayed through the backward state of portions of the works. 
Messrs, Larkin and Wakeford bave tili May 1st, 1866, to finish their 
contract for the permanent way. A saving would probably have 
been caused, to the contracturs and also to the Government—a 
saving of both money and time—if the ballasting had on each of the 
lines been included with the formation in the contracts; and this 
course has been adopted on contract No.7, which wiil take the rail 

way into the town of Goulburn. Qa contract No. 4 the earth- 
works are ail but completed, but a considerable portion of the brick- 
work in the Gibraltar tunuel remains to be done. On the contract 
veyond, nearly the whole of the formation is tinished, but a delay 
has arisen with the viaduct across the Wingecarribbee Creek. ‘Lhe 
first three covtracts on the western extension beyond Peurith are 
approaching completion ; and the remaining pieces uf formation will, 
no doubt, be done before they are required by the contractor for the 
permanent way. Mr. Watkins is making good progress with the 
piers for the bridge across the Nepean, the masonry being new 
beyond the reach ot the floods; he has been extremely fortunate in 
not havivg had bis work iuterrupted or his apparatus injured by the 
disasters which ruined the former contractor. Sir M. Peto and Co., 
who bave contracted tor suppl: ing and tiaing the iron girders, coula 
now commence their work, but it is probable that they wili not make 
a start until ail the piers are tHnished, which will be about October 
pest. An application wos made a few days since in the Legisla ive 
Assembly, on behalf of Mr. Tyler, tne trst coutractor for the Nepean 
Bridge, who had petitioned Lo be allowed his retention money, Low 
in the hands of the Goveinment, amounting to £80. It was stated 
that he had lost £6,000 from a succession of floods, which had carried 








adopted ines were required of a different construction from those 
hitherto employed. The principal difference in the new goods engine 
is, that the whole of the six wheels are coupled, the eflect of which 
is to give the wheels a better hold on the rails, preventing them from 
slipping. ‘The engine is 25ft. 8in. length, being 3ft. Gin. longer than 
the largest of the old engines; it weighs 26} tuns, without the tender, 
the weight of which is 11} tons; the cylinder is 18in. in diameter, 
being 2in. wider than those of the other engine; and the wheels are 
4ft. in diamet gst other improvements adopted in the new 
engines, we may notice that in the place of the ordinary pumps 
there is an “ automatic injector,” a self-acting apparatus fur feding 
the boiler, employing the direct application of the steam from the 
boiler without the iotervention of machinery; the fire-boxes are 
titted with slide doors and smoke burners; and there is a brake on 
the engine as well as on the tender. The makers of the engines are 
Messrs. Stephenson and Co., of Newcastle. Previous to one of the 
new engives being brought into use it was subjected to a trial, when 
it took a train of fitty-three loaded carriages and wagons up an in- 
clive of L in 66, which is the heaviest gradient on any of the exist- 
ing lines. In addition to the above, nine passenger engines tor the 
new extensions are on their way out. The peculiarities in the 
construction of these engines are—that the driving and trailing 
wheels, each Sft. 9iu. in diameter, are coupled, and that they have 
single bogie wheels, which work transversely, for going round curves ; 
the manufacturers are Messrs. Beyer, Peacock, and Uv., of Manchester. 
Chree ordinary engines for the existing lines, having 6tt. driving 
wheels and 16in, cylinders, have alo been made by the above urm. 
The principal work in progress at Newcastle for the improvement 
of the harbour is the furmation of a breakwa er on the noribern 
bank, which has already be-n attended with very successful :csurts 5 
the eutrance to the harbour being now wider than it was tormeriy by 
5uvft., besides being much deeper, A contract for the extension of 
the public’ wharf tor 1U0ft. is on the point of completion, The 
harbour works at Kiama have made but little progress during the 
past month, the present contractors baving had some «rfliculty in 
obtaining men. A small amount of eacavation remains to be dove 
previous to erecting the cotle dam. It is intended tor this purpose 
to make use of the materials of the Wollongong cotferdam upou their 
being nolunger required for that work. ‘Tue bond for the supply of 
timber for the temporary steamers’ jetty baving been signed tuere 
will be no further delay i its erection, At the Wollongong harbour 
progress is being made with the construction of the coffe: dam, avout 
the half of which is now fixed. A commencement has been made 
with the deepening of the new basin, Which is to have a depth Loft. 
at low water. A nrst contract for the timber work for the Morpeth 
coal staiths is completed, aud an additional length of 15vit. is being 
constructed. Beyond this an embankment will be carried out to the 
Morpeth Railway. A bridge over the Paterson at Dunmore is 
approaching completion, aud a contract has been taken for the 
tormation of embankment approaches tothe bridge. A survey ot the 
river Darling is about to be carried out, its object being to remove 
the impediments from the navigation of that river, which has 
hitherto been interrupted by droughts. ‘Tenders are invited for the 
extension for 1,00Uft. of the dyke in the Clarence river, fur the pro- 
tection of the bank, the first contract for which has been comp'eted. 
A substantial stone pier is in course of construction at Ulladulla. 
The outer sea wall is built for a length of 107{t., 63it. of which are 
finished, The masonry will be completed in four or five months. 





THE ATLANTIC TELEGRAPH COMPANY. 


Tue respective Boards of the Atlantic Telegraph Company and 
the Telegraph Construction and Maintenance Company, after the 
most careful investigation into and deliberation upon all the circum- 
stances attending upon the recent expedition, and upon the accident 
which has postponed the success of the undertaking tor the present 
season, have come to the unanimous resolution to prosecute the 
undertaking with increased vigour in the summer of next year, if 
supported to a very moderate extent by the existing shareholders 
and the public. The Atlantic Telegraph Company has accordingly 
entered into a contract with the Telegraph Coustruction Company, 
whereby the latter company will again send out the Great Kustern 
during the summer of 1866, having on board sufficient cable both for 
the completion of the existing cable, and for the establishment of a 
second cable of the same pertect construction between Ireland and 
Newfoundland. 

The tirst operation will be to lay this latter cable. Having done 
which, the Great Eastern will return to the end of the broken cable 
and commence operations for recovery. As to the success of these 
operations Captain Anderson, Mr. Canning, and all the leaders of 
the late expedition, have the most hopefui contidence, and ail con- 
cerned now believe in the establishment of two working cables during 
1866. 

To effect this desirable consummation, the shareholders of the 
Atlantic Telegraph Company are required to subscribe 1 sum of 
£250,000. The liberality and etfeciive fi ial arrang 8 of 
the Telegraph Construction Company, who are deeply interested in 
the success of the undertaking, have enabled the directors of the 
Atlantic Company to effect this advantageous arrangement, alchough 
the total cost of the new cable, of its suvmersion, and of the repairs 
to the existing cavle, will be £500,000. The proiit upon the new 
cable, if successful, but not otherwise, is to be £100,000, and if the 
existing cable ve restored the Telegraph Construction Company 
will also receive the profit provided for them under the old contract 
—namely, £137,140 in old uoguaranteed shares of the Atlantic 
Telegraph Company. 

The Atlantic Telegraph Company have summoned a meeting of 
their shareholders for Thursday, the 14th of September, for the 
purpose of creating the necessary capital, to which they propose to 
attach a preferential dividend of twelve per cent. to enabie them to 
carry out the foregoing arrangements, and they enteriain no douvt 
that the small sum required to be subscribed for will be readily 
taken up by the shareholders, seeing that for this additioual ou lay 
they will obtain the fultiiment of their most sanguine expectations, 
even though one cable only should be permanently established. 











AtLantic TetegraPsy—A Frenca Comrany.—The failure of the 
Great Eustern cable has excited the zeal ui a Freuch company, which 
bas entered iuto very active negociations with the Guverument, the 
result of which, in all probability, will be the grant to it of a large 
subvention. ‘he company proposes taking au eutirely different 
route to that which the Evylish projected—viz., from Paris to 
Lisbun,, from Lisbon to Cape St. Vincent; thea by the coast of 
Murocco to the Uauary Islands, then by the coast of Africa to Cape 
Verd, and then to San Ruque, on the coast of Brazil, It is thought 
that the establishment and maintenance of the telegraph on the 
African coast would not present much difficulty, notwith-t:nding 
the countries through which it would pass are sumewhat barbarous, 
whilst the exteut of sea to be traversed between Cape Vord aud 
San Roque, the ovly vue of a-y im,ortauce, is leos Uy vur-lall that 
ut the live from Ireland to Newlouudiaud, Arrived tu Bazil, the 
tel graphic wire could be coutiwued, partly by laud, per tiy vy cea 
w New Orleans avd oth. r parts of North Awerica. the proposed 
route 18, 1 will be seeu, Very Ciroultods, aud peruays, On the Wiiwit, 
it would be less advautagevus sban tue one which bas beow talked 
of via Norway and Iceland. Some Coutinental authorities besides 
suggest that a line could be taken via the Azores. 
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MANCHESTER BOILER ASSOCIATION. 


Tue last ordinary monthly meeting of the executive committee of 
this association was held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, August 29th, 1865, when Mr. L. E. Fletcher, 
chief engineer, presented his report, of which the following is an 
abstract :— 

‘During the last two months 880 engines have been examined 
and 68% boilers, and six of the latter tested by hydraulic pressure. 
Of the boiler examinations 490 have been external, 37 internal, and 
161 entire. In the boilers examined 197 defects have been discovered, 
seven of those defects being dangerous. 

“ The defects under the head of external corrosion are just those 
which are so frequently met with on ‘ flue’ examinations, though 
entirely unsuspected. The plates were found to be seriously eaten 
away, and immediate repair absolutely necessary. These unexpected 
revelations show the importance of the members availing themselves 
more frequently than many of them do of the opportunity of having 
their boilers examined both internally and in the flues. 

‘* No. 29 explosion, which is the only one reported during the past 
two months, occurred at a marine engine and iron sbipbuilder’s 
works, at about twenty minutes before six on the morning of Monday, 
July 3ist. Two persons were killed and a third injured by the 
explosion. The boiler was not under the charge of this Associa- 
tion. 

“T had no opportunity of making a personal investigation of this 
explosion, but have been favoured with a report thereon, accom- 
panied with sketches from an engineer who examined the boiler 
officially at the request of the coroner, and gave evidence thereon at 
the inquest. From this it appears that the boiler was of plain 
Cornish construction, having a single flue, and being internally 
fired. Its length was 17ft., its diameter in the shell 6ft. and in the 
furnace tube 2ft. 10jin. while the thickness of the plate was ;%in., 
and the load on the safety-valve about 55 Ib. 

“The boiler failed from collapse of the furnace crown, which gave 
way at about 6ft. from the front end or furnace mouth, rending 
transversely in, two places close to the seams of rivets, and also 
rending longitudinally for half the length of the furnace tube at a 
seam of rivets running along the crown towards the back end of the 
boiler. The boiler was not moved from its seating, but from the 
rush of steam and water that ensued upon the collapse, the three 
men already referred to as injured were scalded, two of whom died 
several days after. 

“The collapse was attributed at the inquest to over-heating of the 
furnace crown, in consequence of shortness of water, combined with 
an injudicious introduction of the feed water. ‘This was admitted 
near to the hottest part of the fire, which was just where the collapse 
assumed the greatest amount of depression, and where it appears to 
have commenced. 

“ Although it is difficult to speak positively, without having made 
a personal examination, yet there appears ground at least to question 
the correctness of the above conclusion. The oflicial investigation 
was not made until a fortnight after the explosion occurred, since 
the poor men who died from scalding lingered for some days, and 
there were then no positive indications of the plates having been 
red hot. The furnace tube was not strengthed either with flanged 
seams or with ‘Tor angle iron hoops, and it is reported that the 
crown had been damaged through shortness of water some few 
months previously when two new plates were put in, and also that 
the furnace tube was out of shape when the explosion occurred, and 
had been so for some time; while to this it may be added, that it 
was at that part of the tube which had been repaired at which the 
collapse assumed the greatest t of depression and appears to 
have commenced. It is thought to be quite possible, therefore, that 
the distorted shape of the tube, as ate as its previous injury and 
repair, may have been the cause of the explosion rather than short- 
ness of water, although it is not wished to express a positive opinion 
on the subject since the boiler has not been personally examined. 
But without determining whether the explosion resulted from shortness 
of water, or from weakness of the furnace tube, it may be pointed out 
that both of these dangers might have been guarded against. Low 
water safety valves, which relieve the pressure of the steam on the 
water's falling below its proper level, are a great safeguard against 
explosions through overheating of furnace crowns. Many of them are 
attached to boilers under inspection, and work well. Also the fur- 
nace flue, even though somewhat out of shape, would not have 
collapsed from simple pressure had it been strengthed with encircling 
hoops, so that the explosion might have been prevented bad the 
boiler been better made and more liberally fitted. There should also 
have been a duplicate glass water gauge. 

“It should not be lost sight of that this explosion occurred at a 
first-class engineering firm, since engineering tirms—though ty no 
means those who are first-class only—are too apt to consider them- 
selves above the assistance of an independent system of periodical 
boiler inspection. The facts, however, are against them. ‘The pre- 
sent explosion is a case in point. The boiler was made on the very 
works on which it exploded, and two men were killed by it. It is 
found as a rule that the old proverb, that “ the cobbler’s wife and 
the blacksmith’s horse go worst shod,” is generally applicable to the 
boilers of engineering firms, which is, in some respects, due perhaps 
to over-contidence. Some, however, take a different view, and only 
a short time since a well-known engineering firm, whose bvilers are 
under our charge, wrote in acknowledgment of our visit of inspec- 
tion to state that, careful as they were with their own tiremen, and 
in the management of their boilers, they still found that they derived 
assistance from our examinations, and felt pleasure in testifying to 
the value of an independent system of periodical boiler inspection 
even to engineers. 

“To turn to other explosions. The particulars may now be given 
of three, all of which occurred some time since but of which there 
was then no opportunity of doing more than recording them in the 
tabular statement. 

“ No. 8 explosion occurred at a mine about five o’clock on the after- 
noon of Monday, February 20th. The boiler, which was not under 
the charge of this Association, was of the plain, single-flued Cornish 
class. Its length was 32ft.; its diameter in the shell 6ft., and in 
the furnace tube 3ft. 9in.; while the thickness of the plates in both 
was 7-16ths of an inch. The furnace flue was not strengthened, 
either with flanged seams or hoops, &c., neither had the flat end 
plates of the boiler any gusset or other stays. 1t was fitted with but 
a single safety-valve, loaded to 421b. on the sq:rare inch, and 
had no steam-pressure gauge. 

“The boiler gave way in the internal flue tube, the crown 
crushing completely down from one end of the boiler to the other, 
with the exception of three lengths of plate over the furnace, which 
remained uninjured, ‘The back end plate was severed entirely from 
the boiler, and a portion of it, as well as of the flue tube, was 
blown to a distance of about one hundred yards. The remainder 
of the shell was unseated, and thrown forward through the firing space 
to a distance of about 2uft, carrying with it a wall 2ft. thick, and 
considerably damaging a bed of masonry Sft. thick. 

“The explosion was attributed, as it is so usual to do, to shortness 
of water; acouclusion, however, which it does not appear can be for 
a moment sustained. ‘he flue tube had not failed at the hottest 
part over the fire, as it would have done had there been a deficiency 
of water, but at the back end of the boiler, while the explosion 
happeied when the engine was idle and the damper closed. It has 
been supposed, aguin, that the safety-valve had stuck, and thus that 
au undue pressure of steam had acemulated. It is difficult 
sary tu prove that that had not been the case, since theres was 

ut a single safety valve, and no steam-pressure gauge; but there is 
no direct evidence of the fact, und the safety-valve was found to be 
perfcctly free in iis action immediately after the explosion. The 
key to the explosion will, it is thought, be found in the constructive 
weakness of the boil:r. 
and so great a length as 32!t, should be made without encircling 
hoops, tlanged seams, or other strengthening appliances; while it 
muy be added that the questions that have been raised as to the 
pressure at the time of the explosion, and which it is difficult after - 





No flue of so large a diameter as 3ft Qin., | 


wards positively to settle, show the importance of fitting every 
boiler with a duplicate safety-valve and a steam-pressure gauge. 

“No. 9 explosion occurred at an ironworks at three o’clock in the 
afternoon of Tuesday, March 7th, and by it one person was killed 
and five others injured. The boilers of these works are not under 
the inspection of this Association. 

‘* The boiler was one of a series of eight, which drove two pumping 
engines at the head of a pit belonging to the works. Seven of 
these boilers, the exploded one included, were of the plain Cornish 
class, having a single flue, and being internally fired, while the 
eighth was of plain Lancashire double-flued construction The 
length of the exploded boiler was 25ft., the diameter in the shell 
about 7ft. 6in., and in the furnace tube—which was not strengthened 
with hoops or flanged seams, or in any other way—4ft.; while the 
thickness of the plates was seven-sixteenths of an inch, and the 
blowing-off pressure about 50 lb. on the square inch. 

“The explosion occurred at the furnace tube, which collapsed 
from one end to the other, moving the boiler several feet from its 
seating, and scattering the brickwork to a considerable distance. 

“The cause of the explosion was very simple, and one to which 
constant reference has to be made in these reports, as in No. 8 just 
referred to above. The boiler as well as the six others of the 
Cornish cla-s, had been made on the works, and were altogether ill- 
designed. A plain flue of so large a diameter, as was the one in 
question, is not safe at a pressure of 50) |b., though it might easily 
have been made so had it been strengthened with hoops, or with 
flanged seams, or with other approved appliances; though it would 
have been wiser in a shell of so large a diameter to have put in two 
flues instead of one, and thus have exchanged the Cornish for the 
Lancashire construction. 

“ At the inquest the evidence was of the too-frequent unsatisfactory 
and contradictory character. One witness, a boiler-maker, who had 
been in the habit of repairing the boilers, stated that he could not in 
any way account for the explosion. He considered that the boiler 
which had burst was in as good a state of repair as a boiler could be, 
and strong enough to have resisted double the pressure. Another 
witness considered that the boiler would have borne 100 1b. on the 
square inch, and attributed the explosion, as is usual under these 
circumstances, to shortness of water, although it was shown in 
the evidence that there was a depth of fifteen inches above the 
furnace crown at the time of the collapse. The managing engineer 
of the company, who had been engaged on the works for fifteen 
years, had examined the glass gauges about five minutes before the 
explosion, and found plenty of water in the boilers. Le could not 
give an opinion as to the cause of the explosion. He considered the 
tube strong enough for a pressure of 501b. on the square inch, and 
that it had not collapsed from weakness. He had every confidence 
in the boilers, and added that he would have been prepared to sleep 
upon them, 

“Such evidence as this upon a fatal explosion from the collapse 
of a flue tube 4ft. in diameter, may excuse the almost wearisome 
repetition with which attention is called in these reports to the true 
cause of these collapses, and the simple means of preventing them. 

“ Fortunately one scientific witness who had had experience in the 
periodical inspection of boilers and examination of exploded ones, 
was called in at the close of the inquiry, and he pointed out that 
the explosion had not arisen from shortness of water and overheat- 
ing of the plates, but from the radical weakness of the flue as 
already explained, adding that the flue might have been made per- 
fectly safe had it been suitably encircled with T or angle iron rings. 
‘The coroner, in summing up, expressed his obligation for the evidence 
given by the last witness, stating that without it they would have 
been quite in the dark as to the cause of the explosion. The jury 
returned the ordinary verdict of ‘ Accidental Death.’ 

“ No. 26 Explosion, 1864.—By this explosion, which occurred to 
a boiler not under the inspection of this Association, seven persons 
were killed and seven others injured. On account of its fatal charac- 
ter it excited a great deal of interest in the neighbourhood in which 
it took place, and was attributed to overheating of the furnace crown 
through shortness of water. The dimensions of the boiler, and gene- 
ral particulars of the explosion, were briefly given in the report for 
November last year, but since there had been no opportunity of 
making a personal investigation, a final opinion upon the cause of 
the explosion had to be postpyned for further particulars. From 
those already obtained, however, it was ventured to express the 
expectation that upon full investigation it would be found that the 
explosion was due, not to shortness of water as generally supposed, 
but to weakness of the boiler. .1 am now kindly furnished with a 
copy of the official report by two engineers appointed by the 
Government to investigate the cause of the explosion and report 
thereon, and find that in this report the explosion is attributed to 
weakness of the furnace; while it is added that there were none of 
the usual indications in the boiler of there having been a short 
supply of water at the time of the explosion. ‘his explosion, 
therefore, is another of those due to mal-construction, and might 
have been prevented by the adoption of encircling hoops or flanged 
seams. 

“In concluding this report attention may be drawn to the fact 
that three of the explosions referred to, and possibly the fourth, 
resulted from weakness of the furnace tubes, and might have been 
prevented by strengthening hoops, or flanges, or other approved 
means, while the explosions were attributed in every case to short- 
ness of water. ‘These facts, as weil as the character of the evidence 
generally given at inquests on explosions, show the importance of 
the Association’s continuing to point out, on the recurrence of every 
explosion from collapse, their true cause, and the simple means of 
prevention. 

“ Some light may be thrown on the tendency to attribute every 
explosion to shortness of water, rather than to the weakness of the 
boilers, from the fact that explosions arising from shortness of water 
are the fault of the boiler attendants. Explosions arising from 
weakness of the boilers—whether from their dilapidated condition, 
or the neglect of suitable precautions in their original construction 
—are the fault of the boiler owners; and 1 must say that the ma- 
jority of explosions that have come under my own observation have 
been due ratuer to the neglect of boiler owners than boiler atten- 
dants, and until boiler owners view this matter correctly, we shall 
still have a recurrence of these fatal explosions.” 








Cuirton Suspension Brivge Company.—The directors have issued 
their report to the shareholders. ‘The directors consider the receipts 
during the time the bridge has been opened for traflic, viz., since the 
9th of September, 1864, to be satisfactory. The balance in hand 
upon the revenue account is £1,174 33. 7d., out of which the direc- 
tors consider it desirable to retain the sum of £250 towards a con- 
tingency fuad, under the 122nd section of the Companies Clauses 
Act, and recommend that a dividend after the rate of 5 per cent. 
per aunum be declared for the period during which the bridge has 
been open, which will require the sum of £909 63. 6d., leaving the 
sum of £14 17s, 1d. to be carried forward to the next year. 

Sir M. Pero.—We read in the London correspondence of the 
Liverpool Albion : —" Before this reaches you, Sir Morton Peto, Mr. 
Brassey, juv., and other gentlemen counected with some of our 
| largest coutractivg firms, will have sailed from Liverpool in the 
Scotia. Mr. I’orbes, the traffic manager of the Londov, Chatham, 
| and Dover Railway, was to have been one of the party, but 1 was 
| told yesterday that he was unwell, aud that the other v yageurs were 
| lamenting the probability of their being deprived of his company. 
| I thiak it will “ found that one or more pressmen are of the party. 
| Sie Morton Peto's sous accompany him. ‘I'he principal object of the 

hon. baronet’s present visit to America is to make arrangements for 
| the developmeut and working of some petroleum wells which he 
| has purchased there, and which he expects will turn out an ex- 
tremely good investment, The purchase-money paid by Sir Morton 
was £30,000, and I understand he would hesitate to take £500,000 
| now for bis bargain, Another object which he has in view in his 
voyage to America, is to inspect the works for an international 
| bridge which is to connect the United States and Canadian lines of 
railway.” 








Txos. Dunn anp Co.—A prospectus has been issued of a new 
company to be formed with the title Thos. Duan and Co. (Limited). 
The company is established to purchase the blast furnaces and 
will of the old established firm at Windsor Bridge, Salford. 

Coat 1s Prussia.—(From our Corr ').—The total produc- 
tion of the collieries of Prussia in 1864 was estimated at 42,394,500 
tons. At present the administration of the Sarrebruck collieries, 
the most important in Prussia, have heavy orders on hand on 
French account. Prussia has for many years supplied the French 
market on a great scale. 

Tue Director or Inptan TELEGRAPHS.—T he latest advices received 
from India announce that Colonel Douglas bas resigned his position 
as director-general of the Indian telegraph department. He is suc- 
ceeded by Colonel D. G. Robinson, R.E., known in India in connec- 
tion with the trigonometrical survey. Let us hope that things will 
be better managed now. 

Disasiine A Rartway Train.—A singular mode of disabling a 
train from running was practised the other night at the Twickenham 
station of the London and South-Western Railway. Several 
passenger carriages, forming a train which had to proceed at an 
early hour in the morning for Kingston, were as usual placed on 
the siding at the down side of the line, in readiness for the next 
day’s traftic. In the morning it was found that the axle boxes of 
several of the carriages had been filled with sand, and the train 
thus unfitted for running. The company have offered a reward for 
the apprehension of the offenders. 

Dagennam (THAMES) Dock.—The report of the Dagenham (Thames) 
Dock Company has been issued preparatory to the meeting. The 
capital has only been recently subscribed, and, therefore, there is 
only a limited amount of information to be furnished. It is regretted 
that impediments existed in obtaining legal possession of some 
portions of the land, but they have now been removed. Messrs, 
Rigby, the contractors, are pushing on the works as fast as possible, 
and it is confidently believed that the docks will be completed 
within the time specitied in their contract. A landing wharf is now 
in course of construction, and within three months will be completed 
and in direct communication with the London and Tilbury Railway, 
by which means goods may be landed and distributed to all parts of 
the kingdom. The contract for a station on the London and Tilbury 
Railway at Dagenham has been sealed, and in the course of six 
weeks it is expected to be pleted. In it is remarked: 
“ The construction of the landing wharf, the extension of the entrance 
basin, and the erection of the station at Dagenham, have necessarily 
increased the amount of the original contract for the works, but, 
looking to the immediate prospect of profitable results and the in- 
creased facilities they will afford, the directors are confident the 
shareholders will approve of the course they have taken.” 

Tae Master ENGINEERS AND THE PaTTERN-MakeErs.—A general 
meeting of the pattern-makers of London was held on Saturday 
evening at Wilcock’s Assembly Rooms, Westminster-road, for the 
purpose of receiving replies of the master engineers to the memorial 
of the men requesting an advance in the present rate of wages of 
8d. per day. The meeting was crowded, and was presided over by 
Mr. Harrison. A report was read from the committee detailing the 
steps they had taken since the last meeting to get the memorial laid 
before the employers, which had been done in some cases by depu- 
tations from the men, and in other cases by the foremen. Reports 
from about thirty of the leading firms were then given in, by which 
it appeared that in two or three instances the advance had been con- 
ceded, but that in the great majority of firms, while the justice of 
some advance on the present rate of wages was acknowledged, none 
of them were prepared to take the initiative in giving it; others, 
again, had refused to give any reply, while one firm, that of Mr. 
Humphries, had summarily discharged the whole of his men for 
asking the advance. A long discussion ensued as to the best course 
to be taken to obtain the advance, and a proposition was made that 
the men should be drawn out of afew of the busiest shops, and 
remain out until the advance was given, the men so being drawn 
out to receive £1 per week. An amendment was then moved to the 
effect that the committee should send in another memorial to the 
masters, stating the support that had been received and requesting 
a decided answer by Saturday, the 9th of September, and also that 
the men were willing to meet the masters by deputation, and discuss 
the question with them. Another long discussion ensued, and 
ultimately the amendment was adopted by a large majority. It was 
then resolved that the men who had been discharged from 
Humphries’ firm, as well as any others that might be discharged 
from the same cause, should receive £1 per week until they obtained 
employment elsewhere. The meeting adjourned for a fortnight. 

Steam NavicaTion 1n 1864.—The tabulated return of the whole 
of the steam vessels registered in the United Kingdom on or before 
the lst day of January, 1865, giving their registered number, date 
of registry and build, their length, breadth, and depth of hold, 
tonnage, exclusive of engine room, and gross tonnage, names of 
ships and owners, horse-power, distinguishing screw from paddle, 
which has been laid before the House of Commons on the motion 
of Mr. Thomas Baring, for several years, has just been printed. 
Tke totals may be gathered from the following figures:— 





Jan 1, 1864. Jan. 1, 1865. 
Number of vessels .. 1. «+ os co oe 3,277 0 2,401 
Registered tonuage (excluding engine-room) 591,434 676,247 
Gross tonnage (iucluding engine space) «-- 883,034 992,550 


The increase in 1864 over the preceding year was 124 ships; and 
the gross gain in tonnage was 109,516 tons, which is equivalent to 
half a million of sailing tonnage. ‘I'he increase is distributed chiefly 
between London, Liverpool, Hull, Newcastle Glasgow, and Water- 
ford. The following table will show the progress in wood and iron, 
and in the modes of propulsion, namely :— 








Vessels built ofiron.. .. e. «. oc ce 08 ce oe 1,526 
- » of iron and stee ee - + 3 
” >» of steel es ee . oe 08 68 ee it 
” oo Gf wood oe « co ce oe oe = (858 
as propelled by screw.. .. «+ es «+ + «- vd 
aa 2 by screw and padd'e . o- oe 1 





by paddle 1,495 


pa oo  experimental., .. «2 «2 of oF +s L 
Contrasted with the year ending 31st December, 1863, there was & 
falling off of sixty in wooden built ships, and an increase of 173 in 
those constructed of iron. When the return was published last 
year of vessels registered on the Ist January, 1864, Mitchell s Steam- 
Shipping Journal gave a list of all whose length exceeded 30UIt. Lo 
complete that list we append those since added :— 








| 








Ships’ Names. | Length. \GrossTonnage Nominal IP. 
Ft. 10ths. | 
Baroda .. «+ ce «+ oe 39 3 | 409 
Fire Queen .. «2 317 1,400 
NyubZa .. 08 se oe oe 327 3 } — 
Epbe-us..  «. -* 300 5 | 150 
Louisiaua 2 307 2 | 30 
Erin a 370 4 | — 
Cicy of Dubhu 318 vu } 260 
Propoutus 318 4 j 255 
He.vetia . 371 5 350 
Bosphorus .. 8ls 6 | sted 
Peruvian 312 1 | ‘ 330 
Moravian eins 28 320 9 5 400 
SS se ws “ee we ow | 885 2 j 500 
BE bs an er “penn oR 2, 36 4v0 
Reelin xc cc we os | 9S zlys | 400 


The Great Eastern remains the largest ship on the register, and - 
likely to continue so. The next largest is the Scotia godtonhes 
steamer, of the Cunard line; she is 3,871 tons. t he Fire _—_ 
3.80Lvons. Alter the Fire Queen comes the Adriatic, owned ve 
Galway Company, and built in the United States ; kay Foe a 
tons, and her engiues are of 1,400-horse power. The Groat — = 
therefore, of 3,509 tons, now stands fifth in the register in poll 
tonnage. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 
1044. GASPARD ALFRED MonTeNat, Rue de la Fidélité, Paris, ‘*‘A new 
tus for ejecting and spreading liquids and powder.”—Petition 
recorded 12th April, 1865. 
1920. HersertT WILLIAM Hart, Strand, Westminster, “‘An improvement 
in metal pins.” 
1922. James Leetcu, Oxford-street, London, “ I ts in crinoli 
—Petitions recorded 24th July, 1865. 
1946. Topran PEPPER, Newington-green, London, “‘ Improvements in the 
facture of anti-fi ble starch.”"—Petition recorded 26th July, 








65. 

1902 Henry SHERWOOD, Hatcham, Surrey, “ Improvements in the means 
of and apparatus for treating animal and vegetable fibrous materials, 
which apparatus is also applicable to various useful purposes." — Petition 
recorded 27th July, 1865. 

1984. Francis Ross WELLS, Hastings, Sussex, “A new or improved 
method of producing a photographic image on the surface of copper or 
other metal plates.” P 

1988. WittiaM SinGLeTon, Sheffield, ‘Improvements in apparatus for 
cutting scales for knives and forming metal webs for knives.”— Petitions 
recorded 1st August, 1865. 

2073. Joun IncuaM, Henry Ineuam, and JAMES BRoap.ey, Halifax, York- 
shire, ‘‘ Improvements in looms for weaving.” 

2075. CARL JOHANN REINHART JAHNS, Krausenstrasse, Berlin, “‘ Improve- 
ments in ing telescopes and mi pes.” 

2079. WiLLiAM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in machines for making eyelets.”"—A communication from James Louis 
Harlem and Theodore Luzerne Payne, New York, U.S.—Petitions 
recorded 10th August, 1865. 

2081. PxTER CARLSSON KJELLBERG, Minories, London, ‘‘ Certain improve- 
ments in the mode of fixing safes, boxes, or other depositories for the 
protection of papers or other materials from fire.” 

2085. Joun Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements 
in the manufacture of candles.”"—A communication from Charles 
Goublier, Paris. 

2087. Horace Jr, Liverpool, ‘‘ Improvements in the manufacture of table 
salt.”—Petitions recorded 11th August, 1865. 

2089. Jonas TaTHAM and Joun Smitu, Rochdale, Lancashire, “ Improve- 
ments in machinery for preparing cotton, wool, and other fibrous 
materials.” 

2091. WiLLiAM BuLLoven, Blackburn, Lancashire, ‘‘ Certain improvements 
in looms for weaving.” 

2095. Henry WoopwakpD, Cannon-street, London, ‘‘ Improvements in car- 
buretting coal gas, and manufacturing artificial gas, and in the ma- 
chinery or apparatus employed therein.” —etitions recorded 12th August, 
1865. 








2097. FREDERICK Brampton, Birmingham, “ Improvements in files or 
holders for holding letters and music, and for other like purposes.” 

2099. WiLLiaM Freperick Hgnson, New Cavendish-street, Portiand-place, 
London, “‘Improvements in railway chairs.”—Petitions recorded 14th 
August, 1865 

2103. REUBEN and JAMES SUNDERLAND, Birmingham, 


“Connetivs Linty 
ts in fi i for sleeve links, solitaires, brooches, and 





P 
other articles of jewellery.” 

2105. Joun FREDERICK Bort1U8s, Smethwick, Staffordshire, ** Improvements 
in furnaces to be used in the manufacture of glass and iron and steel, and 
for other like purposes,”"—A ication from H ing Boetius, 
Schauenstein, near Obernkirchen, Germany.—/etitions recorded 15th 
Avgust, 1865. 

2111. JAMES Bituines, Kentish Town, Middlesex, ‘‘ Improvements in venti- 
lators.” 

2113. Jonw Smitn, Baxenden, and WILLIAM ScHoFIRLD, Heywood, Lanca- 
shire, “* Imp i hi 








in y used in washing, bleaching, and 
dyeing yarns and textile fabrics in the hank.” 

2115. WittiaM Gapp, Stratford-square, Nottingham, and Joun Moors, 
Manchester, “ Improvements in looms for weaving.” 

2119. JamMEs Bryce Brown, Cannon-street, London, ‘ Improvements in 
lawn-mowing machines.”—Petitions recorded 16th August, 1865. 





Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

2130. James STEVENSON, Salisbury-street, Strand, London, ‘‘ Improvements 
in steam engines.”—A communication from Giovanni Batista Venzano, 
Genoa, Italy. Deposited and recorded 18th August, 1865 

2153. Gipzon G. Dennis, Boston, Suffolk, Massachusetts, U.S., ‘‘ Improve- 
ments in friction hes, lucifer , and matches for re-lighting, 

called ‘ taper matches,’ "—Deposited and recorded 2lst August, 1865. 








Patents on which the stamp Duty of £50 has been Paid. 


2347. Ropert Harrineton, Northampton-street, Birmingham.—Dated 
22nd August, 1862. 


1150. Tuomas WALKER, Birmingham, ‘‘ Improvements in means or appa- 
ratus for measuring the flow or passage of liquids, which improvements 
are also applicable in obtaining motive power.’ 

1152. RIcHARD ARCHIBALD BROoMAN, Fieet-street, London, ‘‘ Improve- 
ments in smoke-cousuming furnaces.”—A communication from Etienne 
Sauret and Eugéne de Fleury, Relanges, France. 

1154. Joun NurTHat. Brows, Handsworth, Staffordshire, and Tuomas 
DEyKin CLARE, Birmingham, “Improvements in paints or compositions 
for coating and preserving metallic and other substances from oxidation 


and decay. 

1155. Joun WiLktnson, jun., St. Helen’s Mills, Hunslet, Yorkshire, “‘ Im- 
proved means or apparatus for printing felts, floor-cloths, carpets, and 
woven fabrics.” 

1158. Jonn Towxsenp Bucknitt, Chatham, Kent, “Improvements in the 
construction of railway rails and wheels."—Petitions recorded 25th April, 


18€5. 

1169. RicuaRD ARcHIBALD BroomaN, Fleet-street, London, ‘‘ A new or im- 
proved method of conditioning or preparing fibres, threads, and fabrics, 
and app to ployed therein.” — A communication from 
Stanislas Vigoureux, Paris.—Petition recorded 26th April, 1865. 

1184. ALFRED Grainesr, Hall-place, Kennington, and CHakLes Mircueun 
GirDLER, Saville-row, Walworth-road, Surrey, ‘‘ Improvements in the 
production of portraits or liknesses on certain materials by means of 
photography.”—Petition recorded 27th April, 1865. 

1187. Tuomas CuakLes Marcu, Ambassadors’ Court, St. James's Palace, 
London, *‘ Improved contrivances to facilitate the arrangement of 
flowers and leaves,”—Petition recorded 28th April, 1865. 

1197. Lewis WELLS BroapweLL, St. Petersburg, Russia, “‘ Improvements 
in breech-loading guns.” 

1204. Francis Gregory, Manchester, ‘‘ Improvements in machinery or 
apparatus employed in breweries and distilleries.”—Petitions recorded 
29th April, 1865. 

1215. Morris Wrst RuTHvEN, Harlow Villas, East India-road, Middlesex, 
oe Improvements in propelling vessels.” — Petition recorded 1st May, 

865. 

1234, EpwARD THORNTON Reap and Joun Broven Fyre, Ardrishaig, “ Im- 
provements in apparatus for receiving the thrust of screw propeller and 
other revolving shafts.” 

1238. Tuomas Wrieut Rox, Arkwright-street, Nottingham, “ Improve- 
ments in machinery for fo'ding and carding lace or light fabrics.”— 
Petitions recorded 3rd May 1865. 

1255. WiLLIaM Henpsrson, Glasgow, ‘* Impr 
and several other metals from certain ores 
recorded 5th May, 1865 

1264, WiLLiAM EpDwako Newron, Chancery-lane, London, “ Improvements 
in steam engines."—A communication from Ebenezer Danford, Geneva, 
Illinois, U.S.— Petition recorded 6th May, 1865. 

1300. Junian Joun Revy, Grosvenor-street, Eaton-square, London, “ Im- 
provements in the manufacture of guu cotton cartridges for cannon aud 
small arms.” 

1391. WituiaM Joseru 
ments in hinery 
10th May, 1865. 

1313. ALEXANDER Parks, Birmingham, “ Improvements in the manufac- 
ture of parkesine or compounds of pyroxyline, and also solutions of 
pyroxyline known as coilodion.”—Petitson recorded 11th May, 1865. 

1335. Winu1aM CLARK, Chancery-lane, London, “ Improvements in ma- 
chinery for the manufacture of hinges.”—A communication from Jean 
Baptiste Evrard and Jean Pierre Boyer, Boulevart St. Martin, Paris.— 
Petition recorded 13th May, 1865. 

1360. James Worratt, Ordsall, Lancashire, and ee Hucurs, Man- 

hi © etectehl 





+ ti 








ext gx copper 
of these metals.”—Petition 





Rick, College-place, Chelsea, Middlesex, ‘‘ Improve- 
for obtaining motive power.”— Petitions recorded 


them to pass off with the draught freely into the chimney ; a damper is 

also fitted at the entrance to the chimney, in order to regulate the general 

draught from the internal flues of the boiler. 

395. J. Cass, Accrington, “‘ Improvements in furnaces and boilers, and parts 
connected with them, for generating steam and heating fluids ; and also 
for improved apparatus for ent my tm | shutting off steam and regu- 
lating the speed of steam engines.” — 10th February, 1865, 

This invention cannot be described without reference to the drawings. 


401. 2. THompPson, Edinburgh, ‘* Steam engines.” —Dated 13th February, 


This invention cannot be described without reference to the drawings. 
410. J. GResuaM, Manchester, “ Impr ts in, and applicable to, that 
and similar apparatus for raising and forcing fluids, and feeding 
steam boilers kaown as * Giffard’s injector.’"—Dated 14th February, 





1865. 

One part of this invention consists in arranging charging apparatus so 
as to certain difficulti This is effected by causing the charging 
supply to descend and enter at the lowest point of the suction pipe 
above the foot valve ; by this means upward motion is given to the entire 
column of water in the suction pipe ; consequently, there is no tendency 
to break the continuity of the jet in the cadlen effort to impart motion to 
the column of water in the suction pipe when the charging supply is cut 
off, as is the case in the charging arrangement hitherto used. The Second 
part of the invention relates to a method of charging the injector by 
drawing the feed water or liquid up the suction pipe of the injector suffi- 
ciently high to enable the injector to start into operation, at which time 
the action of this apparatus is dispensed with, and this part of the inven- 
tion consists in creating a partial vacuum by means of a steam or other 
fluid jet or current, the chamber in which the partial vacuum is formed 
poe brought into communication with the feed or suction pipe of the in- 

jector, 
415. W. F. Barno, Birmingham, 
Dated 14th February, 1865. 

The object of this invention is the ready adjustment of the slide or valve 
for cutting off the steam from the cylinder according to the requirements 
of the load while the engine is working. For this purpose the patentee 
employs a loose eccentric, carrying a short shaft, having cut on it a worm 
working in a worm wheel keyed on the crank shaft of the engine. To the 
said short shaft is fixed a spur wheel or pinion, gearing into another spur 
wheel or pinion fixed on an intermediate shaft, which carries a bevel pinion 
gearing into two bevel wheels, one loose on the crank shaft and the other 
loose on the boss of the eccentric. 


Cias3 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 

357. A. W. Banxs, Newgate-street, London, “ Improved signal applicable to 

railways, ships, telegraphs, &c."”—Dated 8th February, 1805. 

In carrying out this invention the inventor proposes to construct an open 
work sphere or globe of thin bands of iron, steel, or wire, rivetted or 
soldered or otherwise fastened together, encircled by an outer band at 
right angles thereto; the interior of the sphere contains a ring fixed to 
two axes, which work in bearings in the outer ring, so as to allow of 
oscillation ; the inner ring is then provided with an oscillating bar running 
at right angles to the line of the axes on which the ring oscillates; the 
centre of this bar is enlarged and perforated for the purpose of containing 
& metal tube or case filled with the well-known powder used in theatres for 

ducing coloured fire, either red, green, blue, white, or otherwise, as 





gear for steam engines,”— 





“wp 
P 





chester, *‘ Improvements in 'y or app v! iq and 
drying textile fabrics, part or parts of which said apparatus are also appli- 
cable to other machines wherein fabrics are ired to be distended.” — 
Petition recorded 16th May, 1865. 

1370, WiLLIaM KichakD WILLIAMS, Northumberland-court, Charing Cross, 
London, ** improvements in dry gas meters.” 

1372. THoMas MOLDEN, JOHN NEWSOME, and JAMES AKEROYD, Leeds, “ Im- 
provements in the furnaces of steam boilers."—Pections recorded 18th 


May, 1865. 

1426. Joun Firtn, Sheffield, “ Imp ts in the fact 
steel railway tires.”— Petition recorded 25th May, 1865. 

1474. CuarLes Henry Munray, Loman-street, Southwark, London, ‘ Im- 








of cast 








proved t 'y or apparatus for cutting off wooden piles below water.” 
— Petition recorded 29th May, 1865. 
1552. GrorGe Haseitine, Souchamp buildi Chancery-lane, London, 


“© Improvements in fuses and projectiles for rifled ordvance.”—A commu- 
nication from Benjamin Berkley Hotchkiss, New York, U.S.— Petition 
recorded 6th June, 1865. 

1802. Joun Hopkinson, Regent-street, London, and Joun Wuuire.ock, 
Comm«rcial-street, Leeds, “ Improvements in organs, harmoniums, and 
other similar keyed wind musical instruments.”—Petition recorded 7th 
July, 1865, 

1881, Henny Ernest Gites, Old Broad-street, London, “ Improvements 
in processes and hinery fur producing fibres suitable for being spun 
from rags or remnants of woven or other textile fabrics made of silk, 
wool, cotton, or other fibrous materials."”—Petition recorded 19th July, 
1865. 

1923. Max Benjamin ScHuMANN, M . “An imp d portable 

hamber or receptacle to contain aerated liquids, and the apparatus con- 





om ; 








2465. Joun Henny Jounxson, Lincoln's-inn-fields, London.—A 
tion. — Dated 6'h September, 1862. 

2467. WiLtiaM AnTIL Ricnarps, Chester Cottage, Cornwall-place, Hollo- 
way, Middlesex.—Dated 6th September, 1862. 

2374. Revpen Sims, Bedford Foundry, Leigh, Lancashire.—Dated 27th 
August, 1862. 

2391. WitLiaM Huspanp, Hayle, Cornwall.—Dated 28th August, 1862. 


nected therewith, by which the flow of such liquid is regulated and 
measured.”— Petition recorded 25th July, 1865. 

1959. Ropert BriegutTMors Mitcueut, Bakewell, Derbyshire, “An im- 
proved brake for railway and other wheeled carriages." —Petition recorded 
28th July, 1865. 

1971. THomas Drew Stetson, Liverpool, ‘‘ Certain new and useful im- 

in the construction of hats.”"—A communication from Elias 





2410. Joun Henry Jounson, Lincolu’s-inu-fields, London,—A 
tion.—Dated 30th August, 1862. 

2411. Jonn Mryer, Kennington, Surrey.— Dated 30th August, 1862. 

2511. AMBROSE EpmMuND Heatu BuckLey Butier, Kirkstall Forge Com- 
pany, Leeds.—Dated 12th September, 1862. 

2370. ALEXANDER CRICHTON, Glasgow, Lanarkshire, N.B.—Dated 27th 
August, 1862. 

2379. RicuaRD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion. —Dated 27th August, 1862. 


Patent on which the Stamp Duty of £100 has been Paid. 
1950. JONATHAN IRELAND, Manchester.— Dated 23th August, 1853. 








Notices to Proceed. 

784. DanigL Gour.gy, Hornsey, Middlesex, “‘ Improvements in the manu- 
facture of boots and shoes.”—Petition recorded 2\st March, 1865. 

1044. GaspanD ALFRED Montgenat, Rue de la Fidé.ité, Paris, “‘ A new appa- 
ratus for ejecting and spreading liquids and powder.”— Petation recorded 
1zth April, 1865. 

1072. TooMas Nswsiecins and ALEXANDER HINDLE, Bacup, Lancashire, 
“Improvements in wet gas meters.’’—Petition recorded lith Apri, 


1865. 
1081. Joun Jones Jenkins, Swansea, Glamorganshire, ‘‘ Improvements in 
the manufacture of tin and terne plates,”— Petition recorded 18th April, 


De 
1088, RaLpu Aveustine Joxgs and Joseru Hepers, Aylesbury, Bucking- 
hamshire, “ Improvements in and apparatus for communicating intel.i- 
gence by means of electricity.” 
1093. Maukice VoeL, Sambrook-court, Basinghall-street, London, ‘‘ Im- 
provements in machinery for cutting and dressing stones and other hard 
t 5."— icati from Gustavus Cuppers, New York, 
U.S8.—Petitions recorded 19th April, 1865. 
1100. Tuomas HaMpron and JaMes ABBOTT, Sheffield, “ Improvements in 
casting and working so-called * Bessemer steel ingots.’ ” 
1105, WitLiaM BEAvEN, Dilton Farm, Westbury, Wiltshire, “ Improve- 
— in apparatus for screening, sifting, or riddling corn, grain, and 





1106. WituiaM Ropinson, Watling-street, London, “ Improvements in 
— used when rvasting and baking.”—Petitions recorded 20th April, 

1110. THoMas Greaves and Joun £KIRROW Wricut, Birmingham, ‘‘ 1m- 
provements in the manufacture of buttons.” 

1111. Davip Simson Bucnanan, Liverpool, “ Improvements in protecting 
letters, numerals, and ornamental designs on glass.” 

1120. Henry EpwarD Newrox, Chancery-lane, London, ** Improvements 
in invalid carriages,”—A communication from Auguste Quitzow, Rue St. 
Sebastien, Paris. 

1123. CoLLinson Hawt, Navestock, Essex, 
machinery, and implements employed in ploughing and tilling land.” 
—Petitions recorded 21st A pril, 1865. 

= ion CorrgEN Evans, Birmingham, “ Improvements in digging 

= Josuva Henry Witson, Cornholme Mill, near Todmorden, Lanca- 
t ire, “ Improvements in spools or bobbins to be used in certain frames 

n or preparing fibrous materials for spinning.” 
=. CHARLES James KERNAN aud JOHN ALEXANDER KEENAN, Puteaux, 
bows ae, ** Improvements in the manufacture of articles of lace or 

1130. ALFRED Gratnorr, Hall-pl 

i -place, Kennington, end CHARLES MiTCUELL 

Gizpurr, Saville-row, Walworth-road, Surrey, “Improvements in the 

stones, and in other public or expoced aituations, for various purposes * 

8, ublic or ex; si! io. jor vari " 
Petitions recorded Pyind 4 1865. oe array 


**Improvements in engines, 





1143. Jouw Josura Parkes, London-street, Paddington, Middlesex, “Im- 


Rosenswig, Philade!phia, Pennsylvania, U.S.—Petition recorded 31st July, 
865 


2061. Tuomas RAMSDEN SuAw, Pendleton, Lancashire, ‘‘ Certain improve- 
ments in looms for weaving.” —Petition recorded 9th August, 1865 

2130. James STEVENSON, Salisbury-street, Strand, London, “* Improve- 
ments in steam engines.”—A icati from Gi i Batista 

Venzano, Genoa, Italy. — Petition recorded 18th August, 1865. 





And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
26th A t, 1865. 

2413, 4d.; 2414, Is. 4d.; 2415, 1s.; 2416, 4d. ; 2417, 10d. ; 2418, 10d. ; 
2419, 4d. ; 2420, 1s. 4d. ; 2421, Sd. ; 2422, Is., 2493, Sd. ; 2424, Is. ; 2425, 
; 2427, 4d. ; 2428, 4d. ; 2429, Sd. ; 2430, 4d.; 2431, 8d.; 
4d. ; 2434, 4d.; 2435, 4d. ; 2436, 4d. ; 2487, 8d. ; 2438, 
; 2440, 10d. ; 2441, 10d. ; 2442, 1s. 6d.; 2443, 4d. ; 2444, 
3 2445, Sd.; 2446, 4d. ; 2447, 4d.; 2448, 4d. ; 2449, 10d. ; 2450, 4d. ; 
2451, 4d. ; 2452, 2s8.; 2453, 10d. ; 2454, 4d. ; 2455, 4d. ; 2456, Sd. ; 2457, 
4d. ; 2458, 10d. ; 2459, 4d. ; 2460, 4d. ; 2461, Is. ; 2462, In. 2d. 5 246 
2464, 4d. ; 2465, 4d. ; 2466, 4d. ; 2467, Is. 5 2468, 4d. ; 2469, 4d, ; 247 
2471, 4d. ; 2472, 4d. ; 2973, Is, 5 2474, 4d. 5 2475, 4d. ; 2476, 4d. 
2478, 4d. ; 2479, 4d. 














*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘THE ENGINBER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

345. J. Lake, Devonport, ‘* Steam generator.”—. 7th February, 1865. 
This invention relates to a peculiar construction and arrangement of 
internal flue steam generators or boilers for stationary engines, whereby a 
larger heating surface is obtained with a given size of boiler than can be 
obtained in boilers of this class of the ordinary construction, According 
to this invention it is proposed to employ two, three, or more internal 
flues, according to the size of the boiler required, the said flues extending 
to the back end thereof. ‘These internal flues are fitted at their front ends 
into a flue plate, which forms the back of the furnace, such furnace or fire- 
place being made to communicate direct with, and to be common to, the 
whole of the flues, in lieu of having separate fireplaces in the flues them- 
selves ; the furnace or fireplace is surrounded at the sides and back by a 
water space, which communicates freely with the main body of the boiler. 
In order to facilitate the cieaning of the flues a hinged or other door or 
covering is fitted to the front of the furnace, o ite to the entrauce to 
such flues, and beneath this door is hinged, or ise attached, the fire- | 
door of the furnace, The internal flues are each provided at their rear or | 
back ends with a regulating throttle or other valve or damper, which may 
be worked either together or separately, as —— from the front of the 








vements in apparatus for making communications from one of a 
Building to another.”—Petition recorded 24th April, 1865. - 





boiler, the object of such valves or dampers ig to confine, more or less, 
the hist air acd gases ivside the internal flues, in;the place of permitting 


r 
desired. The tube also contains a friction fuse, which may be drawn out 
of the tube when it is required to use the signal. The tube is secured in 
position by descending guide rods or wires, to which is fixed a rest plate 
for the bottom of the tube, and a small screw is inserted under the plate 
into the tube for fixing the same. In some cases a tray or receiver for the 
dross falling from the tube should be fixed on and around the tube. The 
oscillating bar is made heavier on one side of the tube than on the other, 
in order to cause the tube always to assume an obliquo or slanting position, 
and it will thus be evident that, when the fuse is withdrawn, and the signal 
lighted, the apparatus may be thrown from a train and will roll to a state 
of rest, no matter in what position, since the oscillating ring will act like 
that in which a ship's a is secured, and the oscillating bar will allow 
of the proper position or balance of the tube always being maintained in 
order that the dross or ash of the fire powder may fall out of or away from 
the tube. — Not proceded with. 

863. J. C. C. HatKkert, Cramond Ironworks, Mid-Lothian, N.B., ‘‘ Protecting 
wooden surfaces from the fouling and wjury to which they are ordinarily 
liable in sea water.” — Dated 9th February, 1865, 

This invention consists in applying to the wooden surfaces to be protected 
a covering or sheathing of sheet iron or steel, such sheet iron or steel 
being itself coated on both sides, The coating on the inner side of the 
sheathing may be of a kind calculated to preserve it from corrosion merely, 
such, for example, as white oxide of lead made into a paint with boiled oil 
and litharge, or an oleaginous, fatty, or bituminous anti-corrosive mixture, 
The outer side of the sheathing must be coated with a mixture which, 
while it is anti-corrosive, is also anti-fouling, and for this purpose it is 
preferred to use the mixture described in the specification of letters patent 
granted to F. Cruickshank, dated 4th August, 1864 (No, 1941), Care must 
be taken to apply the outer anti-fouling coating to the edges of the sheets 
forming the metallic sheathing, and to the nails or other fastenings by 
which they are fixed on the woouen surfaces to be protected, If preferred, 
the anti-fouling and anti-corrosive coating may also be applied to the inner 
side of the sheathing instead of the simple anti-corrosive coating. 

365, M. Bier, Great Tower-street, London, “ Apparatus for propelling boats, 
ships, vessels, dc." —Dated 9th February, 1805. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

368. J. P. Linpsay, New Haven, Connecticut, U.S., “ Locks for fire-arms,.”— 
Dated 9th February, 1865. 

The object of this invention is to combine two hammers so as to be 
operated by one trigger, and so that but one hammer can be discharged by 
a single pull upon the trigger. The invention consists in the use of a detent 
which is operated by one of the hammers, so as to arrest the trigger after 
it has discharged the first hammer, and prevent its action on the sere of 
the second hammer to discharge it (the second hammer) until the trigger 
has been released after discharging the first hammer, which discharge and 
release releases the trigger from the action of the detent, when by again 
pulling the trigger the second sere will be operated upon so as to discharge 
the second hammer. 

336. J. and J. Porter, Boston, “ Permanent way of railways.”—Dated 
10th February, 1865. 

This invention relates to a peculiar construction of railway chair, by the 
employment of which the ordinary fish plates may be entirely dispensed 
with, and the thumping of the carriages now experienced obviated, in 
addition to which greater facility is afforded to workmen in Jaying the rails, 
as no previous preparation of the same is required, and they can ve readily 
repaired or replaced. For this purpose the patentees connect three chairs 
together by means of longitudinal pieces cast in one therewith, and acting 
as beds for the rail to lie upon ; they form one jaw or stay of each chair of 
a separate piece, which fits at bottom against a shoulder, or into a recess 
formed in the chair, and is held down by means of a screw bolt passing 
through the chair and screwed into the sleeper; or the bolt may pass 
through the sleeper and be secured by a nut. The loose jaws are so formed 
that, when screwed down, they are made both to press firmly against the 
side of the rail (a wood packing piece being by preference made to 
intervene), and to force it down upon its bed. Thus, when the arrange- 
ment of three combined chairs above described is employed for holding 
the abutting ends of two lengths of rail, these being placed so that the 
extreme ends are held by the middie jaws of the combined chair and the 
lock jaws firmly screwed down, the joint is held in a firmer and more 
perfect manner than when the fish plates are employed. 


387. C. ATHERTON and A. Hxntox, Whitehall, London, “ Buoys, beacons, 
floats, or pontoons.”—Dated 10th February, 1865. 

This invention consists in the construction of buoys, beacons, floats, or 
pontoons, and floating bodies generally, in such manuer that they shall be 
rencered permanently buoyant or unsinkable, however damaged by any 
casualty, And this the patentees effect by using in their construction a 
quantity of suitable composite material or substance, the mean specific 
gravity of which shall be less than that of water. The composite material 
which they prefer to use is a mixture of cork, or other light bark, light 
woods, or other natural or artificial substances of small specific gravity 
suitably prepared for intimate incorporation with bituminous, resinous, 
oleaginous, or such other adhesive matter, which, when combined there- 
with, will form a mass impe:meable to water, and of a mean specific gravity 
less than water, and such thet, when placed in the interior of the floating 
body, shall cause it (howsoever perforated or damaged by collision or 
otherwise) to preserve its buoyancy under the casualties to which floating 
ies are subject at sea. 

404. W. ADAMS, Carlisle-terrace, Bow, *' Bogie trucks.” —Dated 13th February, 

186, 


5. 
The patentee, in carrying out this invention, provides means whereby the 
fixed or driving axles of the engine and the axies of the bogie truck shall 
assume directions radial or nearly su to the curve round which the enyine 





may be passing, and thus relieve the engive and bogie frame from lateral 
strain. 

405. J. G. Toxeus, Southampton-buildings, Chancery-lanz, London, ** Con- 
struction, arrangement, and mode of applying paddle-wheels for pro- 
pelling boats or other vessels." —A communwation.—Lated lth February, 
1 A 


This invention is more particularly applicable to boats or packets for 
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Sept. 1, 1865. 








navigating canals or rivers at high speeds without injury to their banks, 
Paddle wheels constructed according to this invention have a number of 
c»mpartments formed around their peripheries, the divisions in some cases 
forming fixed paidies, and in others movable paddles are employed, which 
are pr ject d outwards and withdrawn by suitable cam surfaces arranged 
80 as to ect upon the paddies to project and witnd them as required '0 
propel the vess+l. One or more of these paddle-wheels may be arranged 
and mounted so as to revolve on axes in suitable wells or compartments 
formed iu the interior of the boat or other vessel to be propelled. The 
under sides of the wheel or wheels project below the bottom in such 
manner that the paddles only are in operation on the water below and 
entering the compartment in which the wheel revolves. By this arrange- 
mevt the paddles only act where the water has the greatest depth. 
420. J. Trotman, Cornhill, London, “‘ Mooring anchors.” — Dated 14th 
February, 1865. 
For the purposes of this invention a mooring anchor is formed in two 
parts, to whic! usually a stock is applied, which is passed through the end 
of the shank The palm or holding part of the anchor the patentee pref ra 
to be of cast iron or cast steel, with a bole ‘hrough it to receive the end ot 
the shank. ‘heshape of the holding part is somewhat similar to a plough- 
share on each side of the shank. The shank is composed of wrought iron, 
or of steel forged straight, or nearly so, fur the greater part of it~ length, 
the transverse sections, however, varying in area accord ng to the strain 
each part is intended to bear. At the back end the shank is bent duwn- 
wards and passes into and through the holding part of the anchor. 








Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
poring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
S47. A. A. Larmotu, Salford, ** Inprovements in h alds jor looms, and in 
wachinery or apparatus (or ma ufacturing and winding the same upon 
thajts”’ Dated 7th February, 1865. 
This invention cannot be de cribed without reference to the drawings, 
360. R. A. Brooman, Fleet-street, London, ** Machinery for the manufacture 
of wire and other netting."—A communicaton —Dated 8th February, 
1865. 
This nvention cannot be described without reference to the drawings, 
£61. W. Staats, Cannon street West, London, “‘ Manufacture of skirt border- 
ings and linings to be applied to wearing apparel.” —A communication.— 
Dated 8th February. 1865. 
This inveution consists in forming an1 weaving a binding tape or strong 
narrow fabric in combination ith a fabric to be used for lining a dri ss, so 
that the par of the lining which comes near the lower or bottom edge of a 
female dresa will have woven with it a strong narrow fabric suitable to 
firm the binder to the bottom edge of the dress in which such lining 
fabric is used. 
876. E Lonp, Todmorden, Yorkshire, ‘* Machinery for preparing cotton and 
other fibrous substances.’'—Dated 10th February. 1865. 
This invention cannot be described without reference to the drawings. 
577. R. G. Hazarp, & p buildings. Chancery-lane, London, “ Loom 
for weaving.” Dated 10th February, 1865. 
The nature of this invention cvnsi-ts, First, in giving the required move- 
ments to the shuttle by the furce of air sét in motion by the action of the 
working parts of the loom. Secondly, in determining the precise time at 
which the movements of the shuttle shall commence. Thirdly, in the 
pecaliar construction and arrangement of mechanical parts for effecting 
these objects,—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, Gc. 

348, W. E, Newton, Chancery-lane, London, ‘‘ Apparatus for separating 
yrain.”—A conmmunication.— Dated 7th February, 1865. 

This invention consists in separating the kernels of one kind of grain 
from a masa composed of twelve or more kinds, end in removing and 
delivering them in a suitable place by themselves, while the remainder of 
the mars is delivercd separately in another suitable place or receptacle. 
The ma n feature of the invention consists in providing the exterior surface 
of a moving body, whether the same be cylindrical or plane, with cells or 
cups of such a size that, when brought in contact with the mass of the 
mixed grain, such cells shall receive the grains or kernels of one kind of 
grain (wheat for insta: ce) and remove them from the mass, while the 
kernels of the other kind of grain (oats for instance) being too long to lie 
down in and be taken up by the ceils, the separation of the two different 
kinds of train is effected. 

366, R. Winner, Abingdon-street, Westminster, ‘* Ploughing and performing 
other like operations upon the land by steam power,.”—Dated 9:h February, 
1865, 

These improvements in steam ploughing consist, First, in the application 
of a square-lmked chain similar to tho-ve used in dredging machines, 
traction engines, &c., or of an ordinary linked chain or rope being used 
and placed along the spave between the two anchors on the headlands, 
The engine and boiler are fixed upon the frame of the machine that moves 
back wards and forwards between the anchors. Upon this frame isa puliey, 
which is made to revolve by steam engine above mentioned. When the 
square linked chain is used, this pulley is made with projections which fit 
into and between the links of this chaiv ; when the ordivary chain or rope 
is used the face of the pulley is made plain ins of having projections, 
so that the ordinary chain or rope is made to take one or two turns around 
the pulley. This shows the means by which the frame of the machine, as 
well as the cultivator, plough, or other implement attached, is made to 
move backwards or forwards iu the space between the two anchors upon 
the headlands. The invention cannot be fully described without reference 
to the drawings.—Not proceeded with. 
ust. D. H. Banner, A/deregate-street, London, “ Reaping machines.”—Dated 

10th February, 1865. 

The patentee claims, First, the application and use of the serrated 
slotted standard in combination with the teeth or the hollow axle of the 
supporting wheel for the purpose of ——- the platform of a reaping 
machine at any desired height, as described. Secondly, the application 
and use to and in reaping machines of an axle so constructed that a bolt 
passing through the same secures the wheel on the axle and the axle itself 
to the supporting standard at any desired height, substantially as described 
Thirdy, the peculiar arrangement for carrying the rear end of the platform 
of a reaping machine, and for raising or lowering the same and securing it 
in any desired elevation, substantially as described. Fourthly, the peculiar 
arrangement for carrying the reel of the reaping or mowing machine, and 
the means for adjusting the height of its bearings, and for securing the 
same at any desired elevation, as described. Fifthly, the mounting the 
revLof a reaping or mowing machine upon the end of a vertical standard 
capable of moving or turning on a pivot or centre at its lower end, and 
thereby enabling the reel to be moved forwards or buckwards as desired. 
Sixthly, the means for tightening the reel driving bands of reaping or 
mowing machines, substantially as described and illustrated in the draw- 
ings. Seventhly, the peculiar mode of splicing the pole of a reaping or 
mowing machine, as described. EKighthly, the application of a guard or 
shield plate to the inner driving wheel of a reaping or mowing machine for 
the | urpose described 


th 











CLass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, §c 
1. Mexk, Crane court, Fleet-strert, and W. Howss. Curtain road, 
oreditch, London, “ Fustenings sor decors, windows, dr veers, &c."— 

Latedt 9th February, 1865, 

According to one part of this invention it is proposed to maxe the socket 
fir receiving the end of a bolt, when applied to the bottom of a voor, and 
made to shoot downwards into such socket, which is to be let ir to the floor, 
so that no accumulation of dirt may t:ke place in the socket. For this 
purpose a siding metal play is fitted inside the socket, which shou'd be of 
a tubater form, such plug being forced upwards by a helical spring inside 
the socket and waintained flush with the top of such socket, so as to close 
the hele when the bolt is witherawn, and thereby prevent the entrance of 
cir therein, Any ordinary bolt may be used with this sucket, or a spring 
boli may be em, loyed of a peculiar construction, This spring bolt is eon- 
tained within « tubuler socket, and is forced outwards by meas of a helical 
spring within the tabular socket, The bolt is drawn back by means of a 
smal bandie, the shenk of which passes through a slot in the side of the 
tubuler secket. In order to hold the belt back when withdrawn, a bayonet 
slot is emp'oyed ; and «slight return stot or notch is made in such bayonet 
slot to retain the shank of the knob or handle when brought thereio by a 
sight turn of the bolt, This improved socket and spring bolt may be 
applied, if desired, to the side of a door or to a sash frame.—Not proceeded 
with. 
ase. W. E. Newton, Chancery-lane, London, ** Formation of embankments, 

sea walls, breakwatrs, &e.”"—A communication, Dated i0th February, 
1865. 

T: e patentee claims the formation of embankments and other similar 
works, such as those above stated. by means of shallow open frameworks 
»laced and seeured one upon the other from time to time as the sand accu- 
mulates therein, so that the sand and other earthy matcers may be caught 
and retained within the frameworks as they are built up, and thus in time 
form a solid embankment up to high-water wark, as set forth. 


300. A. McLarsn, Upper Thames-street, London, “ Apparatus for heating 





water for warming churches, conservatories, and other buildings. This 
part of the invention refersto what are known as “ saddle boilers,” and con- 
sists in forming an additional w»ter space across the middle and between 
the two sides of the boiler; this water space extends from back to front of 
the boiler or nearly so, and encloses between its upper surface and the 
upper water space a longitudinal passage or flue. The flames and products 
of combustion frst pass beneath the additional water space to the back of 
the boiler, thyn return throngh the passage or flue above such water 
space, and finally back again over the top of the boiler to thechimney. The 
method of connecting hot water and other metal pipes is chiefly intended 
for the pipes used in warming churches and other buildings, and consists in 
forming a socket, about half an inch in depth more or less, in the end of one 
pipe, to receive the end of the next adjoining pipe, and in fitting an india- 
rubber washer or other packing between the ends of the pipes to make the 
closing hermetic. The inventor forms a flange near the end of each pipe, 
for the passage of bolts for fixing the pipes to each other ; the flanges also 
act as stops to the packing. Not proceeded with. 
407. E. B. Wivs0N, Glasgow, ** Fire-places.” Dated 13th February, 1865. 
This inventi n has reference to a former patent, dated 16th January, 
1864 ‘No. 128) The essential fea‘ures of the present invention consist, 
under one modification, of forming the fire-place proper in direct commn- 
uivation with the chamber at the back of the fire grate, instead of partially 
dividing them by a diaphragm, as described in the specification of the 
patent hereinbefore referred to, the heated products of combustion passing 
directly into the chamber formed by the grate and the recess at the lower 
part of the chimney, the upper part of the chamber thus formed being 
partially closed in, the opening left beinz fitted with a suitable valve to 
regulate the draught According to a second modification, a chamber 
similar to the one before referred to is formed at the back and sides of the 
fire place, and a set or sets of pipes are placed in the chamber in connection 
with openings or perforations at the top and bottom parts of the front 
plate; thus, as the col air rushes in at the hottom openings through the 
pipes it is expelled at the top perforations, having been warmed and ex 
panded by its contact with the heated sides of the »ipes or aucts. A third 
modifization of this invention consists in converting 'be upper part of 
ordinary or other fire-grates into a coal hopper or holder, so tha’, as the 
lower part of the fuel becomes burnt away, the fresh coal falls ownward 
by gravitation, the supply thus being continuous,— Not proceeded with. 





Cass 6.—FIRE-ARMS., 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §e. 
346. R. Branpon, Regent-street, London, ‘* Cannon shot and shells.” —Dated 
7th Febru«ry, 1865. 

This invention consists in the particular construction of and application 
to an oblong cannon shot or sbell (having an axis one or more times longer 
than its breadth or thickue-s) of ce: tain ingredients and parts whereby such 
shot and shells may be projected from the chamber of smovth bore cannon 
with greater range, force, and accuracy than heretofore. For this purpose 
the inventor forms a small chamber or socket in the base or back end of 
the missile, with three or mor- grooves cut or cast in curved or straight 
lines from the centre of this pl or chamber, which grooves ext: nd to 
the edge or periphery of the shortest axis of the missile. A plain cap or 
cover of metal tits over this chamber or socket and grooves, which cap or 
cover is secured to the missile by means of bolts, screws, or otherwise. To 
prepare these mi-siles for use the inventor takes off the cover or cap from 
the base of the missile, and inserts a prepared charge of ‘‘ mealed” powder 
or other infl bl position into the chamber or socket of the missile, 
and then firmly secures the cover or cap on to the missile. Theignition of 
this charge is effected either by the flame from the chamber of the cannon, 
or by the ignition of a sensitive fuze, which may be inserted through the 
centre of the cover or cap, When the missile is fired from the gun, the 
longer axis of the shot will retain it parallel with its line of flight, in con- 

q of the tant issuing of the flame operating as a feather at the 
back end of the missile, and which may be made to rotate while in motion 
by curving the afurementioned grooves on the back face of the missile.— Not 
proceeded with. 

358. E. Linpyer, Vienna, “ Breech-loading fire-arias.”—Dated 8th February, 
1865. 

This invention applies more particularly to breech-loadingarms in which 
the breech is closed by a bolt. It consists in fitting a pin or needle at right 
angles to the axis of the bore of the gun, or at any other angle thereto, for 
the purpose of exploding the charge, the detonating or fulminating com- 
position being placed in such a position in the cartridge case as that the 
pin or needle shall come in contact with it when the charge is to be fired. 
The pin or needle w.rks in a chamber fixed to the gun and through a 
greased and incombustible stuffing of asbestos or other suitab) b 
the needle may be driven by a rod or lever acted upon ny the luck or by 
the h jing to its position ; the needle is withdrawn into a posi- 
tion ready for being again driven to fire the charge, either by cocking the 
hammer, or by opeving the breech, or otherwise. 

367. M. Peck, Hew Haven, Connecticut, U.S., ‘* Manufacture of patched balis 
Sor tire-arms.”—Dated Vth February, 1865. 

This invention consists in first forming one end of the ball so as to leave 
arim or flange of the metal, while the metal which is to form the balance 
or other end of the ball is of a smaller diameter than the end first formed, 
and stands in the centre and axially of the ball like a spindle ; the patentee 
then places the first formed end upon a round patch of the requisite 
diameter, then gathers the outer edge up and over the said rim or flange, 
and then by proper dies or other contrivances compresses the balance of the 
metal down upon the edge of the patch, so as to securely hold the patch 
and form the other end of the ball. 

372. A. Krupp, Besen, Prussia, *‘ Breech-loading ordnance.”—Dated 10th 

February, 1865. 

This invention has relation to improvements in the method of opening 
and closing the breech of breech-loading ordnance, and has particular refe- 
rence to improvements upon the method already patented by the present 
parentee on October 20th, 1802 (No. 2910), and is as follows :—The purport 
of the present improvement is, First, to more ¢ffectually operate upon the 
sliding valve or wedge used for closing the breech and to preveut all possi- 
bility of the wedge or valve being driven out by the force of the explosion 
when firing the gun. For this purpose the patentee u-es a spindle having 
for a portion of its length at one end a screw cut upon it which takes either 
into the thread of a female screw tapped in the outer end of the wedge or 
valve, or through a lug projecting from the back of the wedge at its larger 
end. The oppos'te end of the spindie has keyed to it a handle for the pur- 
pose of turning the spindle. When the spindle is tapped directly into the 
end of the wed,e, there is formed upon it one collar, but when the screw 
is working through a lug, as before described, then he uses two collars on 
the spindle with a space between them. In that side of the gun into which 
the valve is inserted, and which for convenience is the right hand side, is 
cut a V or other shaped groove running at right angles to the spindling, 
and into this groove is fitted a sliding piece forked at the end opposite the 
spindle, the opposite end being turned up so as to forma handle, or a handle 
may be fitted into it. The method of operating witn this improved arrange- 
ment isas follows :—Presuming the wedge to be withdrawn for the purpose 
of loading, the sliding forked piece is necessarily drawn back to liverate the 
spindle. When the yun is charged, the slid ng valve or wedge is pushed 
into its place, which brings the space between the collars (when two are 
u-ed) in the spindle opposite the forked end of the sliding piece, which is 
then by means of its handie pushed forward until the forked end embraces 
the spindle between the collars. The screw is then turned over, which 
brings the lower collar tight up against the under side of the forked sliding 
piece, and thus completely prevents the valve frow being driven out by the 
force of the explosion when :he gun isfired. To prevent the sliding forked 
piece from cing driven out, the inner collar on the spindle is turned with 
a conical recess in its face, which, when it is brought into contact with 
the under side of the forked sliding piece, by turning the handle, takes 
into a semicircular prejection on the sliding ferked piece, and thus 
effectually prevents it from moving when the gun is fired. To open the 
breech the sliding pi:ce is drawn back having previou-ly turned the sc.ew 
in the opposite direction, +0 as to liberate the collar from the fork. This 
turuing of tue screw also brings the opposite collar on the spindle (when 
two collars are used) against the outer side of the fork, and s'ightly 
tiraws the valve so #s to start it should it have become iu the sligutest 
degree fast. This arrangement of the two collars on the spindle is used 
when the screwed end of the spindle ts tapped directly into the end of the 
wed_e, but when the screw i, tapped through a lug on the back of the 
wedge, then the end of the screw abuts aud works azaiust a hardened steel 
piece let into the bottom of the recess iv the breech, into which the lug on 
the valve passes. When the forked piece is moved back the vaive is at 
liberty to be partially withdrawn so as to open the breech. A spring stop is 
passed through the top of the gun and fitting into slots cut in the upper side 
uf the valve to regulate the ex.ct position of the valve and to prevent it 
b ing drawn out too far. The forked peve is alo prevented from being 
pusted out more than necessary by a pin which takes into a slot cut in the 
bed of the groove. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, lows Manufactured Articles of Dress, §e. 

255. J. Stxeur, Watling-stre-t, London, ‘ Garments for ladies’, gentlemen's, 
and children’s wear.”—Ucted 8th February, 1565. 

According to these improvements in trousers, the buttons and braces may 

be entirely dispensed with, and instead of being faster.ed with « fly in front, 

they are opened at the sides, and fastened behind and in front by either 




















water.” —Dated 10th Feb: wary, 1865. 
This apparatus for heating water is particularly applicable to heating 





long tabs or straps and buckles, or with belts or elastic bands, or other suit- 


those from the front part fasten behind ; one or more extra fastenings or 
tabs can be added when desired, so as to titute a belt ( y fora 
corpulent man), either the front lapping over the back or the back over 
the front. Buttons and button holes can be used if desired instead of 
buckles. The inventor forms an imitation fly in front. He makes the 
pockets double, that is to say, with a lining somewhat shorter than the 
pocket, and with an opening at the bottom contracted by elastic webbing, 
Anything inserted in the pocket is pushed through the contracted opening, 
—— — be got out by expanding the opening by the hand.—Not pro- 
ce with. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials. Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


339, A. A. Huwot, Paris, ‘‘ A new typographic ink.”—Dated 6th February, 
1865. 

This improved typographic ink is composed of pure honey and neutral 
glycerine, mixed with vegetable or mineral colouring matter in certain 
proportions. 

344. W. SIM, Glasgow, “‘ Apparatus for extracting gases from svineral oils, 
and employing the same for iiluminating purposes.”—Dated 7th Febru- 
ary. 1865. 

This invention relates to the employment of the gases produced by the 
vaporisation of mineral oils for illuminating purposes as substitutes for 
coal gas, and it is intended, chiefly, to empioy these in lieu «f the latter in 
places where it is difficult and expensive to carry the coal from which the 
gas is extracted. One kind of apparatus for producing ‘he gas consists of 
a vessel to hold the cil, from the bot‘om or sides of which a ture or tubes 
project, through which the oi! is led by its gravitating power, or otherwise, 
and in falling drops, or is projected upon a heated plate, retort, or vaporiser, 
made of metal, earthenware, or other suitable material, u,,on coming into 
contact with which it is vaporised, and the gas thus formed carried through 
a hydraulic main, washers, and purifiers, into a gasholder, from which it 
is conveyed by pipes or ducts to places where it may require to be burnt as 
coal gas ordinari y is, 
$54. J. DESMoNTILS, Paris, ‘‘ Munufacture of grease for lubricating pur- 

poses.” — Dated 8th February, 1865. 

Tre following are the ingreoients of this improved grease, together with 
the proportion: for 1,000 parts, which may, however, be varied if desired. 
Waste mutton tallow, 225 parts ; hydrated basic oleate of potash, 400 parts ; 
refuse burter, without sult, 325 parts; wlycerine, 20 paris; solution of 
carbonate of soda, 30 parts. —Not proceeded with. 

871. J. Daur, Manchester, ‘** Production of substances to be used in place of 
the pigment usual y termed satin white.” Dated 9th Februa:y, 1865. 

This invention consists, First, in decomposing the material calied satin 
white containing sulphate of lime and alumina by chloride of barium or 
strontium, so as to replace, or partially so, the sulphate of lime by the 
sul;-hate of barium or strontium. Secondly, in the production of a material 
to be used in place of satin white by using caustic baryia or strontia, 
instead of lime, aa in the ordinary method «f making satin white. 

391. W. Crookks, Wine-office-court, Fleet-street, London, ** Bxtracting and 
separating gold and silver from their ores or matrices,’— Dated 10th 
February, 1865. 

This invention c nsists mainly in the employment of an amalgam of 
sodium, or such other alkali metal, in treating ores or substances contain- 
ing gold or silver for the extraction and separation therefrom of the 
precious metals. 

413. G. Harton, Kentish Town, “ Waterproofing skins, hides, and leather.” 
— Duted 14th February, 1865. 

This invention consists in placing skins, hides, and leather that have 
been previously tanned or preserved in a veasel or chamber made perfectly 
close, and in exhausting the air therefrom, and forcing into the vessel a 
solution of india-rubber ora solution of gutta-percha, with the addition 
to either solution of a smal! quantity of copal gum cowrie, or other known 
and suitable resinous gum insoluble in water, or of a small quantity of wax 
or spermaceti. 

419. E. H. Newsy, Cheapside, London, ‘‘ Manufacture of cas and wrought 
iron.” — Dated 14th February, 1865. 

This invention consists in adding to pig or cast iron the alloy and flux 
hereafter described for the purpose of increasi: g its strength and rendering 
it less liable to corrosion. The alloy is composed of copper, tin, zinc, and 
aluminium. The flux is composed of carbonate of baryta and fluor spar or 
cryolite. 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


362. W. A. MarsHaut, Leadenhali-street, Loudon, ‘‘ Insuluting material for 
telegraphic and other purposes "—A communication. — Dated 9th February, 
1865. 

This invention consists in the employment of asbestos or amiantus 
(amiante) for insulating purposes, The invention also consists in protecting 
telegraphic wire, especially for submarine and subterranean purposes, in 
the foliowing manner. The inventor protects and completes the insulation 
of the wire previously covered with the asbestos or amiantus as before- 
described by surr jing or enclosing it in a metal tube, by preference of 
tin.—Not proceeded with. 





Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


324. W. H. and F. C. W. Latuam, Bolton, Lancashire, “ Machine f 
trimming or cutting the edges of books, magazines, &c.”—Dated 4th 
February, 1865. 

This inveution consists of a circular knife fastened in a suitable manner 
upon a spindle which revolves in two bearings, with a pulley upon the 
spindle, by which the circular knife may be actuated, either by a pulley 
driven by a handle, treadle, or in any other manner. At that end of the 
spindle to which the knife is attached is a movable table sliding at right 
angles with the axes of the knife. The material to be trimmed or cut is 
placed on this table with the parts of the edges requiring to be cut over. 
hanging the same. The table slides across the face of the knife, the knife 
at the same time rotating rapidly ; the edges of the paper requiring cutting 
are cut away ina much more expeditious and regular manner than by the 
method at present employed. 
$25. R. A. BROoMAN, Fleet-street, London, ‘‘ Hair pins.”—A communication. 

—Dated 6th February, 1865. 

This invention consists in forming one or both of the legs of hair pins 
with a spiral twist, whereby the pin more effectually retains its position in 
the hair of the wearer, the spi-al, where each leg of the pin is twisted, 
being, so to speak, around 8 common central line. 
$26. R. Suaw, Altercliffe, near Sheffield, “ Window safes for the protection of 

property.” —Dated 6th February, 1865. 

This invention consists in fixing to the inside of the window frame a 
framework of iron or stee!, or iron and steel, with grooves in the sides, and 
one or two recesses at the top or bottom, and having one or two sliding 
doors, which can be below the floor or above the ceiling, or at the side or 
sides, when the window is not req uired to be secured, bat brought into the 
grouves aud recess or recesses when the window has to be made fast and 
secure. 

327. G. Doncan, Liverpool, “ Apparatus for forming certain parts o 

meta'lic casks and drums.” — Vated 6t» February, 1965. 

To stiffen and strengthen the ends of metallic casks and drums, concentric 
rings and other devices are embossed or formed thereon, The present in- 
ventor attaches on or to the outer end of a hydraulic ram, fixed in frame- 
work of the usual kind, a stamp or die, aud connects a pipe from & 
hydraulic pump to the ram, so that by water pressure the ram and stamp 
or die may be made to travel forwards and backwards. Ovwposite the said 
stamp or die thece is a corresponding one kept stationary by strong frame- 
work. By placiug a sheet or several she-ts of metal between the dies, and 
moving the bydraulic ram and the die thereto attached, the sheets arc 
formed in accordance with the designs on the dies in the matrix between 
them —Not proceeded with. 

328. A. STEVES, Glsgow, ** Hydraulic lifting or hoisting apparatus.” —Dated 

6th February 1865. 

This inveniivu cannot be described without reference to the drawings. 

339. A. T. L. Gorpon, Prince’s-gate, Hyde Park, London, “ Candlesticks and 

candle hoiders.”—Dated 7th February, 1865. . 

This inven ion consists, principally, in the employment of two circular 

plates, discs, ur blocks, one of which is capable of turning while the other 

is stalionary. One of the plates, discs, or blocks, has three (or any other 
convenient number) slots cut or formed through it in a radial direction, 
while the other plate, dise, or block, has a similar number of slots formed 
through it in a spiral direction. These plates, discs, or blocks, are placed 
one over the other, so that one can turn on a central pin attached to the 
other, and three vertical pins being passed respectively through the slots in 
both plates, it will be evident that upon turning one of the plates, dises 

or blocks round, the action of the sp'ral slots wii) canse the three pins t 

approach the centre or recede from it simultaneously, the pins moving in- 

wards or outwards in the radia! slots, accordiag to the eae 








able fastenings, the tabs from the under part being fastened in front, while 





the circular motion is given to the plate, disc, or block which is 
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341. C. Kiusurn, Richmond, “ Construction of life belts, 
jack:ts, and buoys.” — Dated 7th February. 18 5. 

In carrying out tins invention the inv: ntor takes old corks, by preference 
old wine corks, and ecevrding to the width he requires to make the bel’, 
jacket, or buoy, so he torms a frame in which he lays and compresses the 
said corks, whether they be whole or in pats. The corks are then united 
by twine or other material, so that, when removed from the frame, they 
retain the form or shape of the same. The corks thus united are then laid 
or inserted into compartments formed in a belt, jacket, or buoy made of 
canvass or other suitable material, and when so inserted the ends are 
stitched up — Not proceeded with. 

343. J. B. Watters, Maidstone, “ Apparatus for brushing the hair."— 
D. ted 7th February, 1865. 
This invention cannot be described without reference to the drawings. 


349. G. Twice, B rmingham, “ Fostenings for stay busks, leguings, guiters, 
&c"—Dated 7th February 1865. 

This inventivz cannoi be described without reference to the drawings, 

350. S. E. Rosser, Dorset-street, Salisbury-square, London, ‘* Ventilation of 
pressing trons h vated by vas."—Dated 7th February, 1865. 

This invention consists, First, in an arranvewent for drawing off the pro- 
ducts of combustion (from the place or chamber in which the gas is burnt) 
by or through a pipe or passage, or s ries of pipes or passages, into which 
pipes or passages the products of combustion are discharzed, and from 
which the air is partially exhausted by an air pump, pveumatic screw, 
bel: ws, rotary fan, or by other convenient or suitable means, Secondly, 
in the method of preventing the condensation of the aqueous vapour con- 
tained in the productsof combu-tion passing off by the befure-mentioned pipes 
or passages by admitting thereto a suitable proportion of a:mospheric air, 
whereby such aqueous vapour is retained in suspension and cau-ed to pass 
away with the other products. Thircly, in an arrangement whereby the 
air sdmitted as described may be heared (and its capacity for movsture 
thereby increased), which arrangement consists in causin, the air to pass 
through aseries of passages surrounting the pi e¢ or passage leading from 
the combustion chamber, the quantity of air admitied being capable of re- 
gulation by means of a cylinder surrounding the passages, and adjustable 
so as to cluse a wreater or less number of holes, where:y the air is admitted 
as required. —Not proceeded with. 

351. C. Fieup, Old Novrth-street, Red Lion-square, London, “ Lacing and 
fastening ladies’ stays, &c.” — Dated eth February, 1865. 

This invention cannot be described without reference to the drawings. 

952. W. E. Witgy, Birmmgham, “ Improvements in pencil holders and pen 
holders and in holvers Jor crayons, dc." Dated 8th Febru«ry, 1865. 

The body of the holder in which the sliding propeiler carrying the pen, 
lead, or marking material works, has a longitudinal slot in it, as ix usual, 
in which slot a slide works, which slide is fixed to the propeller. By moving 
the slide up and down the slot, the pen, lead, or marking material, is pro- 
pelled from or withdrawn into the holder. The slide is carried by a spring 
on the upper side of the propeller. On one side of the longitudinal slot, 
and parallel thereto, the inventor makes a row or series of holes or perfora- 
tions, the said holes or perforati being sep d from one another and 
from the side or edge of the slut. He does not limit himself to the number 
or shape of the said holes or perforations. On the to» of the spring which 
carries the before-mentioned slide is a pin or proj ction, which is made by 
the elasticity of the spring to enter one or other of the holes or perforations 
on the side of the longitudinal slot, and thus fix the slide and proj eller in 
the } osition to which they have been advanced, and prevent the pin, lead, 
or marking material, being pressed back into the holder in writing. By 
pressing the slide towards the axis of the holder the spring is com- 
pressed, and the pin or projection withdrawn from the hole or perforation 
in which it was P ded with. 

353. kh. C. Tuorp and P. Youne, Barnsley, York, * Miners’ safety lamp.”— 
Dated 8th February, 185, 

This invention consists, First, in the application of an extinguisher to the 
miners’ lamp, so constructed and arranged that the top or gauze cover 
cannot be removed without extinguishing the flame. A plate in form ofa 
ratchet wheel is mounted on a pin fixed on one side of and near to the wick 
tube, so as to cover the top of the said tube. A hole is formed in this 
plate coinciding with the tube, so that the wick can pass through. One or 
more spring catches is or are attached to the interior of the gauze cover, 
which take into the ratchet teeth, which are formed in suitable direction, 
s0 that when screwing on the covers the catches slip over without acting 
thereon, but when unscrewing the cover they turn the plate, and thereby 
remove the hole from over the tube, and thus extinguish the flame before 
the cover can be removed. Secondly, in the application of a glass shield or 
cover to the bottum part of the gauze, so as to prevent curreuts of air from 
blowing or acting on the flame through the gauze ; also in having the gauze 
above the glass cover double, or having a gauze cap or cover to extend down 
to the top of the glass cover as additional security or prevention of the 
flame within the jamp igniting any surrounding explosive gases.—Not pro- 
ceeded with, 

356. W. ANDBRSON, Dublin, **‘ Making metal pipes."—Dated 8th February, 
1865 





d.—., 





Ses 


In order to simplify the operation of applying flanges to wrought iron 
pipes, the inventor , roposes to prepare a saud or other mould in which to 
cast a flange, and to set the wrought iron pipe on its end in the mould; he 
then pours molten metal into the mould, which metal as it cools will shrink 
upov the pipe and hold tirmiy thereto. In order the better to ensure this 
union be proposes to tin or otherwise to coat the end of the pipe at the 
part which is to come in contact with the multen metal so as to avoid pre- 
— an oxidised metal surface to the molten metal.—Not proceeded 
wuh 
359. G. Ettiot, Betley Hall, S‘offord, and H. Coxoy, Sunderland. “‘ Apparo- 

tus for discharging coals and other cargo from ships holds, §c."—Dated 
8th February, 1865. 

This invention cons'sts in the construction and employment of a derrick 
and applia: ces as hereafter descr:bed. ‘hederrick is compused of a spar or 
beam fitted with two pulleys or chain wheels near the ends thereof, round 
which pulleys an endless chain, rope, or band, is made to travel. The 
lower pulley is driven by steam or other power, and the spar is placed in a 
more or less inc.ined position. Chas or ropes are counected to the endless 
chain, rope, or band referred to at intervals, and these chains or ropes 
carry at bottom a hook or other fastening according to the weight to be 
acted on. By way of explaining the work «f this apparatus, the inventors 
Suppose it applied to the raising of coal from the bold of a ship and dis- 
charging it into a shoot. The derrick is fixed at suck height and inclina- 
tion that when the chains as aforesaid. depending from the endless chain, 
reach the lowest point of their travel, they shall enter the hold of the ship. 
For every chain there is a bucket with «xira buckets to spare. Upon the 
driving pulley being made to rotate the endless chain will be also set in 
motion round the pulleys, taking with it the chains attached to it. A 
bucket being filled and attached to the lowest chain is raised from the hold, 
and by the travel of the endless chain is carried into a different vertical 
plane, and over the shoot into which its contents are tilted ; the bucket re- 
turns by means of the endiess chain to the point from whence it started, 
and is refilled or replaced by another bucket aiready filled. The other 
buckets connected by the chains to the endless chain~ follow in the same 
course as the firstand so on. The height and inclination of the derrick 
should be altered to suit the level of the coals iv the hold, and in order to 
Pr vent contact between the ascending and descending buckets they apply 
® partit‘ou or screen.—Not proceeded with. 
da. J. Cups, St. Paul’s-churchyard, London, ** Iron safes and strong 

rooms.” —Dated 9th February, 1365. 
For the purposes of this invention, in order to render the door of an iron 


THE ENGINEER. 





in the specification of a patent granted to the present patentee the 13th 

Avril, 1863 ( -0. 924). 

879. H. W. Hart, Strand, London, ‘‘ Apparatus for ajixing postage and 
other gqumm d stamps and iabels.”— Dated loth February 1865. 

Thi. apparatus consis s of a box or case, the interior of which is made of 
a size and shape to receive the pariicular stamps or labels to be ued. ‘The 
patentee applies a thin lip or edge, just inside the open bottom of the case, 
on one or more of its sides, and he fits inside the case a plunger, sur- 
mounted by a spring capable of being depressed by a knvb or handie 
passing through and working in the upper part of the case. The case is 
charged with stamps throngh a slot in the side, or otherwise gummed side 
downwards, and the spring keeps the plunger down upon them. Tne lip 
prevents the stamps falling throuzh the bottom of the case; wut on the 
lowest stamp being moistened by being pressed upon a mo stened sponge, or 
otherwise, pressure upon the knob or handle presses the mo.stened stamp 
out of the case and affixes it where required. 

351. G CoLEs. Gres'am-street West, London, J. A. Jaques and J. A. Fan- 
SHAWE T7'ttenham, “‘ Manufacture of boots, shors, &c."—Dated 10th 
February, 1865. 

This invention relates to an improved mode of making the soles and 
heels of these articles, and consis's in forming them of a combination of 
hard and soft rubber compound, combined with any suitable textile fabric, 
in place of lea’ hor as is now u-ually employed, 

382. H. PManvun, St. Paul's churchyard, London, “‘ Improvements in boxing, 
fencing and cricket glives, and in cricket pads or guards."—Dated luth 

february, 1865. 

Accordi: g to this invention the patentee constructs a glove of vulcanised 
or non-vuicanised caoutchvuc, or of other lise substance, capable of bemg 
inflated and coutracted, and he farnishes i. with one or more aper ures, 
mouth-pieces, or tubes, through which it may be inflated with air or filled 
with other fluid and which are fitted with pluys, valves, or similar appli- 
ances for retaining and discharging the air or fluid. The gl ve may 
be covered with leather, or other soft substances, or not. Such a glove 
may be readily inflated, and will present a light and resilient cushion. 
When the air or fluid has becn discharged the glove may be folded and 
packed. 

383. J. Scunzur, Ald-rman's-walk, London, “‘ Apparatus for counting coins 
or mmey, tickets, and other si.ilar avticles, and indicating the number 
thereof” — Dated 1: th February, 1865. 

This invention con-i.ts in the combination of an outer box or case, and 
inner boxes or drawers, to rece‘ve and contain the coins or other similar 
articles,with the apparatus hereinafter described for countiny aud indicating 
the number of the same admitted into the box or boxes. In one form of 
the invention the outer box is a case composed of wood or mets, and 
contains a suitabie number of drawers or inner boxes, into which the coins 
or other similar articles are to be dropped through apertures formed in 
the outer case over an opening in the top of each drawer or inner vox. 
Underneath each of tnese apertures is fixed a tube leading t» the opening 
at the top of each drawer or inner box, such tune being turnished with a 
hinged valve at the bottom, which valve is caused to open by the weight 
of a coin, or other similar article, falling on the end of a lever, and is clo-ed 
by means of a rod with a counterbalavcing weight at one end, Within the 
said tube is a stem with a forked opening at the top, such stem being part 
of or copnected to one end of a lever suspended from a pin or centre of 
motion fixed into the top of the b x. The other end of this lever is 
j. inted to a vertical rod, which is connected with the ordinary wheels and 
dials for the purpose of indicating the number of coins, or other similar 
articles dropped into the box.—Not proceeded with. 

385. G. C. and J. B. Hasuer, Birmingham, ** Manufacture of brooches.” — 
Dated 10th February, 1805. 

This invention consixts of two parts—First, in making the bodies for 
brooches without seam from one piece of metal (instead of from two or more 

ieces Of metal, as is now customary) by raising the same from flat metal 

lanks and curling over the edges until the part which was the outside of 
the blank is turned in so as to form the inner frame or recess for the 
reception of an oruinary box ad glass, The Firs« part of the invention 
the patentees consider to be parti.ularly applicable to the facture of 
the bodies of lockets. Secondly, the invention consists in the application 
of arod or shaft, on which the body or centre part of a brooch may turn 
or revolve in manner fullowing:—The patentces take a body or centre 
part, made as is described in the first part of this invention, and make two 
hvies opposite each other, one on each side of the said body or centre part ; 
through these two holes they insert a rod or shaft, and 'o exch out-r end 
of the rod or shatt they attach a metal ornament at right angles to the 
said rod or shaft. Ou ove side: f such metal ornaments they tix an ordi- 
nary brooch joint and tungue, and on the metal ornament at the other end 
of the rod or shaft they fix an ordinary catch ring. By such an arrange- 

— as this either side of the body or centre part can be turned to the 

nt. 

383. J. Hau, Nottingham, ‘‘ Production of oil for the use of machinery, &c.” 
—Dated 10th Fed. uary, 1865. 

This invention consists in the or p of oil from the 
fat of oxen, bull, or cow, in the following manner :—-The patentee places 
any requi ed quantity of the fat of oxen, bull, or cow, in a cauldron or 
vessel, which ne places over a heated stuve, or other hi surface, until 
the fat which the vessel contains has become thorough y dissvlved. The 
fat chus dissolved he then runs through a series of sieves to extract the 
refuse from it, and he then pours into the vessel which has received the 
fat thus dissolved, and while the fat is still in a liquid state, a quantity of 
colza oil. He then places the vessel ining these two ing on a 
heated surface, and mixes them well together by stirring or otherwise ; 
and he then clarifies the liquid by placing dry coffee, or equivalent sub- 
stance, within a bag of muslin or other equivalent material which he 
inserts in the liquid, and he then stirs or otherwise mixes the liquid. He 
then proceeds to filter the liquid through flaunel, next through thick 
paper, and subsequently through fine paper; when this has been done the 
oil is fit for use. 

392. C. West, Queen's-place, Kennington Park, Surrey, “Apparatus for 
giving ularms.”"—Dated 10h February, 1864. 

For the prevention of robbery and burglary this apparatus is composed 
of vulcanised india-rubber, in which the inventor places two steel or other 
metal springs, one of them slightiy arched, with a separate wire from each 
one leading to an alarm, and the uther to a galvanic battery. He fixes this 
apparatus in the door posts, window sills, drawers, desks, or otherwise ; 
upon closing the doors, windows, drawers, or articles, the pressure upon the 
india-rubber and the arched spring breaks the connection between the two 
wires; but upon opening again, contact is immediately made, and 
the alarm thus given. H also applies this apparatus to the locks of iron 
safes or chests where money or vther valuable articles are kept,—Not pro- 
ceeded with. 

394. E. J. Hint, Ferryside, Kidwelly, South Wales, “Pen and pencil holders.” 

—Dated 11th February, i565. 

In constructing pen-holders in place of the stick ordinarily employed 

the patentee applies a loop of wire or other suitable material, and this 

lvop, When using the pen, ts placed over the forefinger or other finger as 
may be preferred. In piace of a loop a hook, ring, or crutch passing over 

the finger may be empluyed. He also prefers to make the holder of a 

triangular form, in place of cylindrical, as is usual, but the loop, hovk, ring, 

or crutch: may be applied to an ordinary penholder, Pencil holders also 
he forms in a similar manner. 

396. A. V. Newton, Chancery-lane, London, “ Construction of single-thread 

sewing machines "—A comnunication.— Dated 10th February, 1265. 

This invention, under one head, relates, First, to an arrangement of 

mechanism which will greatly simplify the construction of sewing 
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safe less liatle to be forced open by the introduction of thin hard steel 
Wedges between the frame of the door and the bevelled edge of the door, so 
as lO take advantage of the incline on the interior edge of the door, the | 
frame, in place of being made flush as h:retofore, is made to project 
beyond the door, 80 that the door will be recessed; and further to protect 
the door and the keyhole or holes through the door of a strong room or 
iron safe, a hardened steel bar is applied external of the door, aud from side 
to side thereof, and such bar is fitted within a yroove across the door It 
is preferred tnat this bar should be of a curved convex form externally, 
and flatou the side where it comes next the dvor. At each side of the 
pamnting of the door is ixed or forwed a projec ing socker, into which the 
= is slid after the door has been shat aud fastened or locked. It is pre- 
etved that the sides of the groove across the door in which the baris fitted 
should be undercut, in order better to insure that no thin steel wedges 
shail be introduced between the door and the bar. The bar is fixed in 
Position by the buit or catch of a lock. 
870. A. V. Newton, Chancery-lane, Lmdon, 
working pars of sewing machines."—A conmunication.—Duted 9th 
_F bruare, 1865. 
; This iv nuou cannot be described without reference to the drawings. 
373. C. ,bingaxp, Sh field, “ Manufacture of sci-sors, shears, and edge 
Pe ere Partly @ communication.—Uaced 10*h February. 1885. 
ee e object of tuis invention is to make cast iron available in the mapu- 
re — vt such articles, and to weld or attach thereto cast steel to form the 
“tung parts.— Not proceeded with. 
374. E. Leien, Manchester, “‘ Furnaces for smelting iron ores.” —Dated 10th 
| February, 1865. 
4 ‘Is Inveution cannot be described without reference to the drawings. 
375. J. Ramsporrom, Crewe, Cheshire, “ Machinery for rolling and hammering 
tro, dc.”— Dated luth February, 1865. 
~~ Dature of this invention of impr ts in y for rolling 
in pt enna Meta's consists in su stitutiag a friction or shearing apparatus 
ear ae he breaking spindle usually loyed fur ¢ ing the driving 
i hemenevtne E ae be the watare of the i ts in hinery 
ron and o' metals 
blocks of duplex a 


* Mechanism for operating the 














consists in “supporting the hammer 
instead of wheels, as described 


steam hammers on sectors 





| Improved machiue the chain or tambour stitch sewing is produced by the 


| employed sepurate ues from each may pass Lo one chimney.—Not proceeded 


machines intended to form the ordinary chain or tambour stitch. In this 


aid of a looper, which rovates in a horizontal plane, and takes up the loop 
formed by the vertical needie and holds it open until it is entered and 
secure! by the next descent of the needle. 


$97. H. H. Grienson and J. M. Riesy, Maxchester, ** Cupolas and blast 
Surnaces " ~ Dated ltr F. bruary, .865. 

This invention con-ists iu a mevhod uf working cupolas and blast fur- 
naces without the aid of a fan or other such apparatus, For this purpose 
the inventois close the upper end of the cup ‘la or blast furuace either by a 
movable or permanent cover, and apply a flue thereto, leading to a steum 
engine or otver chimuey, When several cupolas or biast turnaces are 


wun. 

398. P. A. Lecomra pe FontTainemorsav, South street, Finsvury, London, 
** Manufacture of caoutchouc.”—A com nunwatwn.—Vated lth Febru- 
ory, 1805. 

This mveution consists in manufacturing an artificial caoutchouc capable 
of resisting acids and a high tewperature, and of r. placing oil cloth and 
varnishec or piain leather, and Other similar products In carrying out 
the invention tne mventor takes 56 lb. of caoutchouc cut in sma/l pieces, 
12 Ib. of gutta-percha cut in smail pieces, or about 67 ib. of Caoutchouc if 
gutta-percha is not used, 67 Ib, of powdered cork or sawdust, 11 1b, of 
flower of sulphur, to which he adds about 67 Ib. of any dis-olving agent, 
such as sulphur of carbon or :urpentine. He ieaves the whole to macerate 
from ten to twenty-four hours ; when in a state of paste he causes it to pass 
thr. ugh heated roiers, by which means, he obtains sheets of avy leugth.— 
Not proceeded wit 
$99. D. Barr, W. H. Paes, and J. C. Newey, Birmingham, ‘* Machinery 

and tools jor iny collars, cuffs, wristbands, and other articles uf dress, 
also adapled for culting metal banks ' — Dated 13th February, 1365. 
This invention cannot be descrived without reference Lo the drawings. 


400. H. M Kewnarp, Cruniin, near New, “ Machinery for rivetting 
and for making rw ts.""—Dated 13th February, 1866. 
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rivets are formed during the process of rivetting, which improved arrange 
ment is also rendered applicable to the making of ordinary rivets when the 
ma ‘hive is not employed for rivetting. For this purpose a strong framing 
is provided with two uprights situated such a di-tance apart that the obj -ct 
to be rivetted can pass betwen them. Iu these uprights there are 
arranged two sliding rams or pistons, the one situate! opposite the other, 
and each carrying @ die or cup for forming the rivet heads, so that, when 
the object to be rivetted is passed between the two uprights (being held 

and guided in its motion by guide rollers), and a length of heated rivet iron * 

has been inserted into the hole formed in the object to receive it, both 

pis'ons or rams with the dies are caused to advanc:, and by acting simul- 

tanecous'y upon each end of the rivet iron are made to form both ° 

the rivets at once. — Not proceeded with, 

403. J. A, PASTORBLLY, Marsvilies, “ Extracting turpentine and tar from 
r sinous wood.”"— Dated 13th February, 185, 

This inventiou consi-ts in « new proc ss for the direct extraction from 
resinous woods of the essence or spint of turpentine, the acetic acid, the 
gas, «nd afterwards the tar, in one or two operations, at will, by introducing 
steam into the cylinder iu order to preserve the esvence of turpentine from 
burning, or by putting a certain quantity of water into the cylinder to 
replace the steam aid obtaiu charc al for residuam, 

406. F. C Vawnnet, Paris, “ Manufacture of penholders."--Dated 10th 
February. 1805. 

Ths invention cannot be described without reference to the drawings. 
408. E J. C. Weicu, Herrow, Mid tiesex, “ Apparatus for supplying with 

a co stant and regula~ pressure, air to buraers jor consunim : or burning 
hydrocarbons for Wuminating purposes” — Dated 13th February, 1865. 

This invention caunct be described without reference to Ube drawings, 

409. W. E Newton. Chanerrv lane, London, ** Manufacture of sheet iron,” — 
A commu ication —Dated 13th F bruary 1865. 

The patentee ciaims subj cting eve sheet of iron after it has been cleansed 
of its scale to a bath or coating of oil, which is roiled in at a temperature 
that wiil dissipate the oil. He also claims subjecting the sheet after it has 
been removed from the bath of »lkaline solution to the action of revolving 
b: ushes, upon exch of which a jet or stream of watcr is thrown, He further 
claims the combination of au organic and mineral acid iu the acidalous bath 
tor the purpose set forth. 

411. H. J. Waupack and E. Barton, Manchester, “ Furnaces for smelting 
or reducing ores and for melting metals.” Lated lath February, 1865, 

This invention consists in provicing for the free adwi-sion of air at the 
top of the furnace along with the materials t» be swelted or melted and the 
fuel, and for working the furnace with a downcast draught, tuus dispensiug 
with the necessity for tuyeres,—Not proceeded with. 

414. W. C. Hine, Swineshead, Lincolnshire, “ Stoppering bottles or other 
similar vessels and measuring quantities taerefrom,” — Dated 14th 
February, 1865. 

This invention consists in part in forming the upper part of the stopper, 
i.¢., the part usually taken hold of, in the shape of a cap to cover the lip or 
rim of the bottle neck, such cap, when removed from the bottle or other 
similar vessel and turned upswe down, also formiug a cup or receptacle for 
a portion of the contents of the bottle. Such cup or receptacle is flaitened 
sufficiently at the bottom to enable it to stand firmly by itself, tue part 
forming the stopper standing upfrom the bottom of thecup or receptaclein the 
centre thereof. This stopper may be made to fit into the neck or upper 
part of the bottle or other vessel by grinding or otherwise ; or the neck of 
the bottle or other vesse! may have a ring composed of cork or other con- 
venient substance inserted in it to fit the stopper, the cup or receptacle of 
which is marked on the outside or inside by engraving, cutting, casting, or 
otherwise, with any suitable indication or device, besides being marked to 
indicate quantities, parts, or doses of the contents of such bottle or other 
vessel.— Not proceeded with. 

416. R. J. Jones, Blue Pits, near Rochdale, *‘ Manufacturing clog soles 
pattern boards, and similar articles by machinery.”— Dated lath February, 
1865. 

This invention cannot be described without reference to the drawings. 
417. G. Wurrrox, Kingston-upon Hull, “‘ Hydraulic presses."—Dated 14th 

Fe ruary, 186. 

This invention consists in fitting to aguas seats a safety valve and 
an auxiliary or small ram, which is weigh by weights tnat can be 
changed according to the pressure to be exerted and to the test or strain to 
be applied to any article acted on by the press, The weight carrics a pro- 
jection which comes under the free end of the weighted lever of the safety 
valve, and whe: the pressure of the weight is overcome by the pressure on 
the main ram, the auxiliary ram raises the weight whicn also raised the 
safety valve lever. The patentee also applics an alarm bell, which is made 
to ring upon the escape of any fluid from the waste pipe, to call the atten- 
tion of the pressman when the calculated pressure on any of the press 
pumps or valves is exceeded. The fluid, on escaping, enters a machine 
similar to a Barker’s mill or turbine, and gives motion vo a shaft connected 
thereto; this shaft carries a tappet which comes in contact with a hammer 
shaft and causes it to strike on or ring a bell, He applies a check valve to 
every press, so that when two or more are connected they may be indepen- 
dent of one another. 








COMPLETE SPECIFICATIONS. 


54. H. Aves, Connecticut, U.S., “ Constructing ordnance or cannon of 
wrought iron.” — Dated 6h January, 1865. 

This invention cannot be described without reference to the drawings. 
200. W. E. Newron, Choncery-lane, London, ‘* Machinery for mowing and 

reaping.” —A communication. ~Dated 23rd January, 1365. 

This invention has for its object to simplify the construction of mowing 
and reaping y, and to disp with toothed wheels as driving 
gear for actuating the working parts, and thereby to reduce the friction so 
that the labour required to drive the hine will iderably dimin- 
ished. The invention also consists in the adaptation to mowing and 
reaping machines of a system of automatic rakes of simple construction for 
the purpose of delivering the cut corn from the platform of the machine as 
it moves forward. 

208. A. C. F. Derocguieny aad D. Gance, Paris, “ Sewing machines.” 
Dated 24th January, 1865. 

This invention consists in certain improvements in sewing machines, by 
which the patentees work button holes, and that kind of embroidery known 
as scalloping and the loop tambour, zig-zag, whip, and any other kind of 
stitches. ‘The specification of the invention is too elaborate to be quoted 
here in detail. 

389. T. A. and M. A. Verkruzenx, Hatton-garden, London, “ Improved 
winder and arrangment for winding and putting up velvet and other 
ribbons.” — Dated 11th February, 1805. 

This invention refers to a new form of winder and block, consisting of a 
new rotating cylinder and disc. The new winder itvelf forms the block, 
and when ured in the first instance by the manufacturer in putting up the 
ribbons, renders the second winding vr re-biocking by the vendor wholly 
unnecessary. 

412. W. &. Newnery, Boston, Suffolk, Massachus tts, U.S, “* Manufacture 

of silva.” - A co nmunication. —Dated lath February, 1865. 

This invention consists of a file-cutting machine so orzanised that, by 

angular adjustment of the cutters relative to the axis of the file when iu 

posiuion to bs cut, and by rotation of the file, or by the rotation of the 
cutters around the file, a continuous thread or threads forming the teeth 
of the file shall be formed un the fle blank, passing around it in a spiral 

direction, or in the manner of a screw thread. In the organisation of a 

machine to embrace this invention the patentee prefers to rotate the file 

biank as being much simpler than rotation of the cutters areund the blank. 

And the invention turther consists in the employment in counection with 

a cutter of a gauge +0 arran.ed reiatively tv the said cutter as to bear on 

the uncut surface of the te blank, and thus regulate the depth of the cut, 

end so that wrile performing the said function, sufficient space is given 
botween the cutter and the gauge for the action of tue burr or tooth 
raised by the reception of the cutter, Ani the iavention faurcher cousista 
in m king the sad gauze aljustable relative to the eige of the cucter, 

Also iu making the angle of tve catver a justable with respec. vo the axis 

of the file blank, and furthermore in certam other details of construction. 

537. J. Askew, Charle-street, Hampastead-roal, London, “ Portwabe vehicle 

for teac.ang chilrren to walk, and geving assistance to invalids.”—Dated 

25th February, 1805, 

This invention consists in the construction of portable carriages manu- 
factured in various kinds of metals, such as iron, brass, steel, or others, 
The portab e carriage is forwed with # suitable shaped rim, by preference 
circular; tu the underside of this rim three or more tubes are attached by 
pin joints, and within these tubes other smaller tubes or rod» slide, the 
jower ends of which are connected tv a large rim by pw jvints ; the iower 
rim is also preferred to be of a circular fourm, The inver tuves or rods 
have springs coiled around them by which they are retarced (secording to 
the degree of the strength of the springs) frou: sliding within the upper 
tubes, by which is obtained an elastic action between the upper and lower 
ris. These tubes have at their lower ends collars capable of being affixed 
in any desired position by set screws, and thus to regulate the heignt of 
the upper rim which receives she child or invalid, which upper rim is pro- 
vided with a door or opening as heretofore, and which dour or opening is 
secured by a lock and key or thuwb-screw to prevent the child or invalid 
falling out of the carriage. The carriage is made movable and noiselss by 
the use of casiors of brass or other metal, lined with india-rubber or any 
other substance that way be considered preferabie, and the least or slightest 
movement of the childs foot or feet gives the facility ot going im avy 
direction, 

540, BE. H. Evonever, Boron, US, “A magrzine repeating and breech- 

loading risle.’—A communication. —Dated i5th February, 1805. 











This invention consists in an improved @ ement of that description 
of machinery for rivetting together metal plates in which both heads of the 





This invention cannot be described without reference to drawings. 
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556. S. 8. Gray, Boston, U.8., “ Paper collars for ladies and gentlemen.”— 
Dated 28th February, 1865. 

This invention cannot be described without ref to the drawing 

588. W. S. THompson, Paris, ‘‘ Covered steel for crinoline skirts.”"—A com- 
munication.—Dated 2nd March, 1865. 

This invention consists in — crinoline by covering and uniting 
two strips or bands of steel in a braiding machine, so that the two strips 
or bands of steel when covered and finished may be flat, that is, side by 
side, or edge to edge, being united by the covering, such strip or band of 
steel being in a separate and distinct cell, case, or covering. 


623, T. S. Sperry, New York, “ Covered springs for clothing.”—Dated 6th 
March, 1865. 

This invention consists, Firat, in the employment of slender wire, instead 
of fibrous material, for the covering of springs for clothing, more especially 
the tempered flat steel wire known as skirt wire. Secondly, in a method of 
feeding forward the central or main wire, and in covering the same by the 
simple act of winding the covering wire around it. Thirdly, in a certain 
arrang t of an ab extending around very close to the inner wire 
in machines for so feeding, so that the coils of covering wire as they are 
successively applied wedge themselves directly between the abutment and 
the coils previously laid. Fourthly, in means for restraining a too rapid feed 
or longitudinal motion of the main wire by a backward draught of the 
covering wire as it is wound on, so as to avoid risk of open spaces in the 
covering. Fifthly, in the means of holding the inner wire firmly against 
the twisting strain at a point very close to where the covering is applied, 
so that a powerful tension may be given to the covering wire or wires if 
necessary. 

648. J. Dean, Handsworth, near Birmingham, “ Marine steam engines.” — 
Dated 8th March, 1865. 

In order to remedy “ racing,” and to provide for a steady and uniform 
working of the engines proportioned to the resistance to be overcome, the 
patentee proposes to fix a tube or cylinder on each side of the vessel for 
each engine and paddle-wheel, or at the stern, as may be necessary for the 
ecrew of steam vessels, In this tube or cylinder an air ball or float of 
meta! or other material is to be placed ; through this tube or cylinder is 

a vertical shaft or rod with guides; this shaft will act upon the 
throttle valve or equilibrium valve, as the case may be, by means of rod 
and levers and gab handle to attach to the ordinary throttle valve handles. 
The principle of the invention consists in this, viz :—When the paddle- 
wheels or screws are raised out of the water, the air ball or float before 
described will fall, and the levers and rod attached to it, and acting upon 
the valve, will shut the steam off in proportion to the depth of the paddles, 
and on the other hand, when the paddles are fully immersed, the air ball 
and levers are raised into such a position as to allow the full quantity of 
steam to enter the cylinders. 

769. 8. 8. Gray, Boston, U.S., “‘ Paper and cloth-lined paper collars for 
ladies and gentlemen.” — Dated 20th March, 1865. 
This invention cannot be described without reference to the drawings. 


786. J. H. Jounson, Lincoln's-inn-fields, London, “ Manufacture of looking- 
glasses or mirrors.” —A communication.— Dated 21st March, 1865. 

This invention relates to imp in the fact of looking- 
glasses or mirrors, whereby such articles are rendered more durable, and 
are produced more economically than those manufactured by the ordinary 
existing methods, and consists of certain peculiar processes or modes of 
treating platinum which is substituted for the ordinary amalgams or silver- 
ing, whereby it is caused to adhere in a perfectly secure and permanent 
manner to the surface of the glass employed. 

819. R. W. Morrewt, Bradford, “ Machinery for sewing and stitching."— 
Dated 23rd March, 1865. 

This invention relates more especially to the construction and arrange- 
ment of a machine for sewing and stitching having a series of needles on 
one needle slide in combination with a series of ‘ duck bill” crochet hooks 
working on one reciprocating shaft, each needle having its own hook, and 
each hook its respective needle (in the series) for the purpose of sewing 
lures of single thread stitches at the same time, Or the same arrangement 
of needles may be cach supplied with a shuttle race and shuttle for the 
purpose of sewing stitches with two threads. The series of shuttles in their 
respective races is to be acted on by one shuttle bar, on to which the patentee 
affixes a shuttle driver for each shuttle, so as to have their motions at one 
and the same time, The machine is so arranged that the fabric to be sewn 
can be fed up to the needles on a table with a feed movement, so as to 
sew straight parallel lines, but when straight lines are to be departed from 
the table has a transverse movement carrying the whole feed motion with 
it, so that by the combination of the movement of the table carrying the 
cloth transversely in one direction, and the direct longitudinal movement 
of the feed at the same time in another direction, a series of “ geometrical 
wave lines” or zig-zag lines parallel to each other, is produced by this com- 
pound movement of the feed and table, the same being useful in quilting 
or sewing of fabrics together. 

012. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “* Manufac- 
ture of iron reds and bars of different forms.”—A communication.— 
Dated 31st March, 1865. 

The objects of this invention are to simplify and considerably reduce the 
different operations by which bars or rods of iron are obtained at the pre- 
sent time. The apparatus employed consists of a series of cylinders or 
rollers, in and around each of which are cut grooves or flutes, having one 
or other, or half of one or other, of the forms generally given to iron rods, 
viz., round, half round, square, octagonal, and hexagonal, and this appara- 
tus allows of usiug iron slit by any of the known systems. The iron for 
any of the above forms should undergo two operations. The lump on 
leaving the re-heating furnace should be worked in such a way as to be able 
to pass the slitter. As soon as this operation has taken place, the first part 
of the work is done. Any kind of slitting or cleaving apparatus may be 
used in connection with these improvements. 

1040. C, Bascuan, J. Binptngr, and W. Carrou, Vienna, ** Lamps for burn- 
ing petroleum, naphtha, or other mineral oils."—Dated 12h April, 1845, 

The peculiar features or the main principles of this invention consist in, 
First, causing the bidon, can, or oil cruet intended for selling. carrying, or 
containing the petroleum or other mineral oil to be made use of in this 
lamp, and to be constructed in such manner that the said bidon, can, or 
cruet may serve asan oil vessel for the lamp, be readily affixed thereto, 
and when empty removed therefrom and replaced by another suitable can 
already filled with oil. Secondly, in preventing any possibility of a rever- 
sion or impinging down of the flame towards the oil vessel, and thereby 
setting fire to the oil contained in this latter, by intercepting according to 
Davy’'s principle any direct communication between the flame and the said 
vessel, by causing the wick to fill up as tightly and completely as possible 
the suction or aspirating tube in which the same 1s contained, besides which 
the upper part of the wick is formed of tightly compressed asbestos aud 
connected by metal hooks, 

1067. C. R. Fisuger, Chelsea, Massachusetts, U.S., “Improved mode of con- 
necting a yaff lo the mast of a navigable vessel."—Dated ith April, 
1565, 

This invention relates to a peculiar mode of applying a gaff to the mast 
of a vessel, and consists in encompassing the mast with an annular or band, 
and so connecting the guff to such band that it (the gaff) may not only be 
freely turned in either a horizontal or vertical plane, but during the act 
of either raising or lowering the sail, the said band shall be caused to main- 
tain, or nearly maintain, its concentricity with the mast, whereby not only 
a@ great amount of friction, time, and physical power is saved in working 
the gail, but a great saving in the wear and damage both to the mast and 
gaif is effected. 

1128, J. FMARY, Regest-street. London, ** Improvements applicable to capes, 
paletots, overcoats, dc.”—Datet 22nd Apri, 1865, 

This invention relates to certain improvements applicable to capes, pale- 
tts, overcoats, and other such like garments, and consists in attaching 
inside the garment, and below the collar or neck, a supplementary band or 
strap of similar fabric to the garment, or of leather silk or other convenient 
fabric. ‘Lhis band or strap is provided at the extremities with a button 
hole or other fastening for the purpose of securing the garment to the body 
of the wearer when the ordinary fastenings are undone or left loose with a 
view of allowing the garment to fall back behind the shoulders, so as merely 
to cover or be suspended from the back of the wearer, By this means the 
necessity of entirely removing the garment and carrying the same on the 
arm when the temperature requires only a partial covering, is avoided ; or 
if, during exercise, the wearer finds a close garment unnecessarily warm, 
he has simply to loosen the ordinary fastenings in the same manner. About 
midway between the attachment and the extremities of the band or strap 
a button hole is formed on such band, and corresponding buttons are sewn 
to the interior of the collar piece of the garment, in order to limit the extent 
to which the garment may fall open or back. 

1137. F. A. Bonnrvitun, Porchester-terrace, Bayswater, London, “* Dissected 
maps ond charts.” —d communication.— Dated 24th April, 1865, 

This invention consists in a new or improved system of cutting out, fitting, 
and illustrating maps and charts for the study of geography, orography, 
geology, hydrography, and other analogous sciences, This method of 
cutting out and fitting allows of rendering movable whole maps in one 
single piece, comprising only elements of the same nature, and of placing 
these maps or pieces of maps one in the other to any number desired or re- 
quired by the subject. The invention consists in having on each map a part 
in relief representing any particular element, which part is cut out from 
the others, and reciprocally, so that superposition of a series of maps 
or parts of maps thus prepared and fitted one into the other forms a com- 

lete map, showing the distinct elements of the superposed charts ; thus, 
lor geological study, for example, each map comprises and shows only one 
or part of one of the strata composing the surface of the globe, so that all 
the maps of the series form together a complete geological chart. The 
method of illustrating consists in placing out at the back of each detached 
piece representing a state, territory, county, town, or other division, and 
in the space circumscribed by 9 projecting flange or band applied at the 














J 
back of such piece and around its outlines for fixing it into the piece placed 
below it, a note or manual, or printed or written book, concerning this 
state, territory, province, county, or other natural or political division. 
1202. P. A. LecomTz De FonTaingMOREAU, Paris, ‘‘ Apparatus for spin- 
ning silk, éc.”—A communication.—Dated 29th April, 1865. 

This invention consists in the construction of an apparatus or spindle for 
spinning all kinds of thread, but is chiefly intended for doubling 
thread. The spindle revolves in a direction contrary to the bobbins which 
it carries, in order to produce the first spinning, and the threads are united 
at the upper extremity of the spindle for the doubling. The chief advan- 
tage of this invention is, that in one operation it spins and doubles the 
threads coming from the dupion and other cocxons. These threads drawn 
from the copper in several ends at the same time are wound on bobbins 
which are at once plac:d on the small spindle of the said thrower. The 
spindle or thrower constructed in larger di i can be employed for 
the manufacture of ropes and cables in silk or of any other fibrous sub- 
stance, 

1210. C. FE. Herpst, Paris, “ Jmprovements in pumps.”—A communication, 
—Dated 1st May, 1865. 

This invention cannot be described without reference to the drawings. 

1233. G. T. BousrreLp, Loughborough Park, Brixton, “ Machines for drying 
and stretching woollen and other textile fabrics.”—A communication.— 
Dated 3rd May, 1865. 

The patentee claims a machine for tentering textile fabrics, constructed 
substantially as described, combined with and travelling in a hollow verti- 
cal shaft through which a continuous current of heated air is passing. The 
invention cannot be fully described without reference to the drawings. 
1245. W. F. STANLEY, Great Turnstile, Holborn, London, “Straight line 

dividing engines and tools for regulating distances.”—Dated 4th May, 
1865. 








This invention consists of three improvements, which are all applicable to 
the straight line dividing engine ; they are applied to different portions of 
the engiae, and may be used either bined or separately. The dividing 
engine is used for producing the divisions upon scales, rules, or other pur- 
poses which require consecutive lines at equal or proportional spaces. The 
First improvement relates to a new system of regulating these distances or 
spaces of division. The system will be shown more clearly by first briefly 
describing the manner by which it is accomplished by the ordinary straight 
line dividing engine, which consists of a screw of known pitch, placed longi- 
tudinally and parallel within a bed similar to a lathe bed; this screw carries 
a slide along the bed, which slide carries the dividing knife along the scale, 
which is clamped to a portion of the bed ; the screw is moved the required 
revolutions or portion of a revolution by a divided dise or equivalent 
apparatus placed at the end of it. The First improvement consists in 
placing the screw upon an axis so that it may work obliquely between the 
bed, instead of working parallel with the bed, or what would be the same 
mechanical equivalent, centreing the bed to move to any degree of obiiquity 
or angle to the screw. The Second improvement relates to the means em- 
ployed to render the action of dividing engines ti or self-acting. 
This the patentee accomplishes by the employment of a ratchet wheel for 
giving motion to the screw, the teeth of which being equally divided and 
cut take the place of a divided disc or its equivalent, in the ordinary engine. 
The Third improvement consists in self-acting means of regulating the 
—— of the liues or readings as they are called of the divisions upon 
scales. 

1256. E. RicHaRDson, Ravensthorpe, Mirfield, Yorkshire, ‘‘ Apparatus for 
producing or effecting fog signals.”— Dated 5th May, 1865. 

This apparatus consists in the application of compressed air to the sound- 
in’ of an alarm whistle or fog signal in such places, and under such circum- 
stances, as where high pressure cannot be obtained, and in means and 
apparatus for producing or effecting the same. The invention for the 
sounding by air of a whi-tle, or other suitable sound-producing instrument, 
at certain determined intervals as an alarm or fog signal, is more particu- 
larly to be used by vessels at sea where tue pressure of steam at command 
is not sufficient to blow such whistle direct. In this apparatus steam of an 
inferior p tuates a suitable engine working an air pump or pumps 
which compress air to a superior pressure. This air is accumulated in a 
suitable vessel or vessels, either separate from or forming part of the entire 
apparatus ; such closed vessel or vessels being in communication with the 
whistle or whistles, or other sound-producing instrument, by a pipe or air 
passage opened and closed by the engine, «r otherwise by any automaton 
clock wound up by hand, and actuated by a spring or weight at fixed 
intervals, and fora suitable period of time. The heat of the waste steam 
from the engine may be applied to warm the compressed air, and thereby 
increase the volume after it has been compressed by the air pump or 
pumps before it is allowed to escape through the alarm or fog signal. 
1271. W. Cuakk, Chancery-lane, London, ** Machinery for setting and dis- 

tributing printing types." —A communication.—Dated 8th May, 1865. 

This invention relates to a machine for setting and distributing types 
which is partly automatical in its operation and partly operated by the 
action of an attendant. The purely automatical part lies in the type dis- 
tributing operation, while the setting of the types is governed by an 
aitendant. Both setting and distributing may be going on at the same 
time or separately, The machine consists, principally, of a type-carrying 
wheel, supporteu in a horizontal position above a suitable bed plate or 
table, a plan view of which is semi-circular or rather of a horseshoe form. 
Around the circular part of the table are arranged the type cases; these 
consist of a series of narrow channels of the width of a type and pointing 
towards the centre of the type-carrying wheel, the inner ends of the 
channels terminating near the circumference of said wheel. These type 
cases embrace about two-thirds of the bed plate. The square part of the 
bed plate forms a table upon which stands the mechanism for distributing 
an Pp gc in tion with the type-carrying wheel, the right-hand 
half of said table being occupied by the former and the left by the latter. 
Upon the extreme left, on an extension of the bed plate, rests the gallery 
wherein the type, as fast as set up into lines, is formed into columns, 
immediately adjoining which isa series of cups containing irregular type 
or odd characters wich occur only occasionally and for the settiug of 
which no provision is made in the machine. Next to these cups, and 
extending to the centre of the table, is aseries of keys consisting of buttons, 
the shanks of which pass vertically through the table and actuate a series 
of levers leading to the inside of the carrying wheel, where they effect the 
set of the indicator by which the proper type is taken from its case and 
brought round to the setting table where it is deposited in a channel and 
fed along towards the gallery to be formed into columns, The specification 
of the invention is too elaborate to be quoted here in detail. 

1348. H. A. BonN&VILLE, Porchester-terrace, Bayswater, Middlesex, ** Flour 
mills."—A communication.—Dated 15th May, 1865. 

The patentee claims the aeration and cooling of flour mill stones by 
closing the eye of the runner with a metallic or other plate, and placing in 
the said eye a cylinder through which the grain falls on the bed together 
with openings, to which are adapted funnel-shaped aerating tubes for 
bringing the outer air between the cylinder and the eyes, and from thence 
with the grain between the grinding surfaces of the stones. 

1368. T. Favcusux, Caversham-road, Kentish Town, London, “ Rotary 
gneto-electri hines.”"—A ¢ ion.— Dated 18th May, 1865. 

The object of this i ion is to te the collection of the electrical 
currents generated in the movable parts of the machine, so as to direct 
them immediately through a fixed conductor, and thence to transit them to 
agiven point. For this purpose the patentee leads the currents from each 
coil or group of coils by means of a conducting wire to a piece of metal, the 
general receiver of the electricity on the revoiving axis carrying the discs, 
but which is insulated from the shaft, as well as from its bearings and from 
all other objects, except at the point where a fixed insulated conductor is in 
contact with the revolving piece of metal in such a way as to unite all the 
separate currents into one. 

1410. P. A. LecomTs bE FonTAINEMOREAU, South-street, Finsbury, London, 
** Lamps for burning minerat oils."—A communication.—Dated 22nd May, 
1865 

















fail 





865, 

This invention relates to certain modifications or improvements in lamps 
having their level invariable, such as the Carcel moderator and other 
similar lamps, by which improvements they are rendered capable of burning 
petruleum aud other mineral oils. These improvements consist, First, in 
the mode of rendering the piston and stuffing-box impervious, Secondly, 
in the mode of diverting the overflow of the cil back into the recipient. 
Thirdly, in the employment of a metallic wire gauge to prevent explosion 
when oils of low density are burnt, and to prevent also the introduction of 
foreign bodies into the reservoir. Fourthly, in fitting the moderator of the 
lap into a low socket to suppress friction. Fifthly, in the application of a 
striking or alarum apparatus for giving notice that the oil requires to be 
pumped up. Sixthly, in the employment of a float set at the mouth of the 
oil reservoir to show when it is full. 

1414. A. Hatt, City of Lond,“ Treatment of clays and other materials with 
which they are mized when used in the manufacture of china, porcelain, 
de.’ —Da'ed 23rd May, 1865. 

Before moulding or otherwise forming clays and the other materials with 
which they are mixed into useful or ornamental ware, whether china, 
r lain, earth , or other like wares, it is desirable to remove the 
iron they contain, and this portion of the invention is carried out as 
follows :—The ntee subjects them when in that state called by Potter’s 
slip, to the action of an electro-magnet composed of a disc or plate of soft 
iron having a convoluted groove or recess cut out of or otherwise formed 
in one of its surf: for the reception of a bundle of small cov copper 
wires forming a coil ; those spaces in the groove or recess not occupied by 
the coil the patentee fills with any suitable material, so that the face of the 
disc or plate of soft iron in which he makes the groove or recess presents 
an even and smooth surface. The disc or plate of soft iron is let into and 
forms part of the bottom of a trough or shoot along which the slip to be 
purified or freed from iron is permitted to flow in a shallow stream. When 
he wishes to put this apparatus into operation, he connects the ends of the 
coil of copper wire with the poles of a suitable galvanic battery, or of an 











electro- etic machine, when the disc or plate of soft iron wi 
immediately become a powerful electro-magnet, and will attract and aa 
the or of iron which may be suspended in the slip which flows 
over 
1463. G. G. Bussey, Dunn's-passage “Factory, “* New Oxford-street, Loi 

“* Loading and turning over the shells of cartridges.”—Dated 27th May, 


1865. 

This invention has for its object the more easily and rapidly loading an 
making ready for use the cartridges used for breech-loading guns. Where 
by e ds an hi now in use much time is lost by having to 
place in the machine one shell ata time, and operate only on that one, 
these improvements consist in making a machine in two separate and 
distinct parts in the manner followimg:—The part hereafter to be called 
the cartridge holder consists of a series of tubes (of a diameter suitable for 
the cartridge) fixed together, or of holes drilled out of a solid piece, so that 
any number of cartridges (by preference six to twelve) when inserted into 
these tubes or holes are made to stand side by side about one-eighth of an 
inch apart. They are prevented from falling out by a plate or lid made to 
hinge on the solid part of the holder (either end or side). The other part 
of the machine consists of a frame which can be fixed to a table by screws, 
cramps, or any other means. This frame is provided with a space that will 
exactly admit of the cartridge passing through, and has at one end a screw 
or spindle with crank handle, the end of the said screw or spindle being 
cupped out, as is usual for the purpose of coiling down cartridges. 

1494. H. Monter, Paris, “ Burner for gas an other lighting apparatus.”— 
Dated 31st May, 1865. vite a 

This invention is carried out as follows :—First, the patentee makes the 
burner in such manner that openings or draught holes may be formed by 
means of two or several pieces of glass, or other suitable transparent 
material, fitted together face to face, having formed throughout their 
length or width openings or concavities varying according to require. 
ments; thus, when the two plates or pieces of glass are brought together 
face to face, the openings or concavities iu one plate will come opposite 
those in the other plate, thereby forming a series of draught holes ; or one 
plate only may have concavities, the other being plain, as may be desirable. 
He claims this imp ent as applicable not only to his new gas burner, 
but also to other gas burners for dividing the air into a number of small 
streams, and also to all kinds of burners for oil lamps. Secondly, another 
part of this invention consists in the use of a metallic alloy, which, 
although fusible, can be employed in these gas burners, because the heat 
produced is never high enough to melt the said alloy, in consequence of 
the new arrangements, and of the treble draught system introduced 
therein, and which is not used in other gas burners or oil lamp burners, 
Thirdly, the new burners are composed, first, for the metallic parts, of an 
alloy of tin, lead, regulus, and copper, combined in certaia proportions; 
secondly, for the tubes and burners, of plastic porcelain, earthenware, and 
any refractory clay; thirdly, for the draughting system of glass, or any 
other vitrifiable and transparent materials, so arranged as to serve as a sub- 
stitute for all the accessories of ordinary burners, that is to say, basket, 
gallery, cone, and other metallic parts used in other systems. 


1552 G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Fuses 
pes projectiles for rifled ordnance.”—A communication.— Dated 6th June, 








This invention cannot be described without reference to the drawings. 

1568. G. HaskLTINE, Southampton-buildings, Chancery-lane, London,“ Appa- 
ratus for sifting flour and other substances."—A communicalion.—Dated 
8th June, 1365. 

This apparatus is constructed by mounting in a suitable box or easing a 
semi-cylindrical stationar) sieve, open at the top and extending horizontally 
across the box from one end or side thereof to the opposite one, having a 
hopper or suitable incline passing from the mouth or opening of the box 
down to the upper and opposite edges of the sieve for conducting the flour 
to be sifted into the sieve or trough, and a space below for thg reception of 
the flour as it is through the meshes of the sieve. Just above, and 
parallel with this trough or sieve, is a horizontal shaft journalied in the 
opposite ends of the box, the shaft being quadrangular or prismatic in 
form, and having fastened upon or let into its faces elastic rubbers, one 
edge of each of which projects beyond the adjacent angle of the shaft, in 
such manner that when tne shaft is rotated these projecting edges shall 
bear or press the flour against the meshes of the sieve and rub it through 
the same. One end of the shaft extends through the side of the box and 
has a suitable crank or shaft for giving rotation to the shaft and its rubbers. 
It will be obvious that the action of the rubbers will be very effective, their 
operation being quite similar to the action of the hand in rubbing flour 
through the meshes of a common hand sieve, the rubbers working and 
pressing the flour through the sieve and reducing to an impalpable 
powder any of the flour which exists in lumps or in a “ caked ” state. 

1572. G. HAseLting, Southampton-buildings, Chancery-lane, London, 
“* Sewing machines.” —Dated 9th June, 1865. 

The First part of this invention consists in a device which may be readily 
attached to any ordinary sewing machine for lifting the presser foot during 
the time the needle is in the cloth or material being sewed, which greatly 
facilitates the manipulations of the material in sewing curved seams, 
figures, and pattern work, and also prevents puckering the material being 
sewed, The Second part of the invention consists in combining with a feed 
wheel a mechanism for giving a positive intermittent rotary movement to 
the wheel for the teed, and an adjusting mechanism for readily alteriug the 
feed. The Third part of the invention consists in a device for holding and 
properly presenting braid or cord to the action of the sewing mechanism 
and the material. The Fourth part of the invention consists in combining 
with a lifting presser foot a braider, whereby the sewing of braid, cord, &c., 
in small curves or figures is greatly facilitated. The Fifth part of the 
invention consists in making the pulley to drive the machine serrated, so 
that the driving belt cannotslip. The invention cannot be fully described 
without reference to the drawings. 

1609. A. E. Braz, Leeds, ‘‘ Conducting electric currents through railway 
2g and actuating signals or alarums therein.””—Dated 14th June, 
1865 





This invention refers to a previous patent dated 14th August, 1863. The 
patentee claims the elastic plug described, the equi-sided pendant, the sub- 
stitution of spring power for weight to separate the armature from the 
magnet, and efficiently work the signal, the counterpoising of the armature 
for the avoidance of momentum, the manner of transmitting the motion of 
the armature to a steam whistle, and the general arrangement and dispusi- 
tion of apparatus as set forth. 

1610. W. Epson, Boston, U.S.,“ Apparatus for indicating the hygrometri 
condition of the atmosphere.” —Dated 14th June, 1865. 

This apparatus consists in a combination of pointers attached to 
movable centre, and employed in ion with a diagram and a mason’s 
hygrometer, or, as it is usually called, the wet and dry bulb hygrometer. 
The object of this invention is to enable any one by simple manipulation of 
the pointers to read upon the diagram of the apparatus the relative 
humidity and the dew point of the air, also the absolute amount of moisture 
in the air without the use of tables or calculations. 

1626. H. A. BoNNRVILLE, Porchester-terrace, Bayswater, London, “ Apparatus 
Sor facilitating the traction of public and other vehicles." —A communica~ 
tion.—Dated 15th June, 1865. x 

This invention cannot be described without reference to the drawings. 
1637. W. and W. Howsgs, Birmingham, ‘‘ Improvements in lamps for rail- 

way and other carriages, and in connecting lamps to carriages.” —Dated 
17th June, 1865. : 

This invention relates to what the patentees term an improved lamp iron, 
or iron arm and lamp fixing, to be applied to railway and other carriages— 
first to , and, secondly, to hold the lamps, and, thirdly, to facilitate the 
attaching and fixing the lamp to the carriages, and unfixing and detaching 
the same therefrom. The improvements are effected partly in the lamp 
and age | in the lamp iron, and the fixing and unfixing parts are also 
capable of being applied for attaching and fixing handles to railway and 
other carrieges, so that the same, when thus fitted, can be easily and readily 
detached and refixed when it is required to clean them, or for preservation 
from tarnishing, or other deterioration when the carriages are not in use. 
In applying the invention to lamps the patentees dispense with the common 
socket iron, and substitute therefor a semi-cylindrical hollow socket, with 
a hollow thread cut out a certain distance along the periphery, and fixed 
to the lamp, and by preference formed of brass or other suitable metal ; a 
short arm is fixed to the carriage, which is usually made of iron, the outer 
end of which is formed with a tongue turned upwards at the end, round 
which tongue, and solid therewith, a half collar and half screw are formed, 
terminating with a short length of entire screw. The tongue on the arm 
(or lamp iron) fixed to the carriage fits into the socket fixed to the side of 
the lamp, the two half screws then form an entire screw, over which a 
screw collar or nozzle is then screwed, whereby the lamp becawes firmly 
fixed and screwed to the carriage. When detaching the lamp, the screw 
collar is simply turned a few turns back till it clears the two hall-corewed 
portions of the socket and tongue, but still remaining on the entire screw 

rtion before mentioned ; by slightly lifting the lamp, and at the same time 

pulling it forward, it is instantly freed from the carriage, and vice —_ 
In applying this improved fastening to carriage door and other handles t - 
patentees make the studs or other fixing media, which are usually — 
entire, and fixed to the carriage, in two parts, detachatle one from the 
other, one part being formed on the handle and the other on the carriage 
stud, both being screwed externally and fixed securely together by means 
of a collar, as hereinbefore described. ” 

1649. P. Mixeaup, Hunter-street, Brunswick-square. London, “ Obtaining 
jellies, syrups, drinks, and other products Jrom the Arbutus Unedo."— 
Dated 20th June, 1865. F oad ten taled 

According to this invention an excollent syrup is obtained by ~ «| 
15 parts of hydro-alcoholic extract of the fruit to 4 umes the quantity Ae 
alcoholature of the flowers of the arbutus. The patentee dissolves r] 
alcoholic extract in 125 parts of the arbutus flower water, then filters an 
adds 5,900 parts of boiling syrup of sugar; when it is cool he adds 60 parts 


























Sept. 1, 1865. 


THE ENGINEER. 


143 














of the alcoholature of the flowers, and 30 parts of spirits of arbutus, This is 
an excellent syrup for ices. 
1678. G. Haseitins, Southampton-buildings, Choncery-lane, London, 
** Sewing machines."—A communication.— Dated 22nd June, 1865. 
This invention cannot be described without reference to the crawings. 
1693. P. A. LecomTe D& FoNTAINEMOREAU, South-street, Finsbury, London, 
Machi. e+y for th: manif-c'uie of h.ise sice and other nails."—A 
communication.—Dated 24th June, 1865. j 
This invention consists in employing for the manufacture of nails re- 
volving cylinders, between which are piaced suitable iron bars, from which 
the nwils are to be produced. On the periphery of each cylinder recesses 
are cut forming the dies which serve to give the shape and dimensions to 
the nails to be manufactured. A convenieut arrangement (as desc ised in 
the specification) compels each nail, as soon as it is formed, to separate and 
fall out of the cylinders. The cylincers are put in movement like other 
roiling machines, and revolve in opposite directions. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Tre Iron TRavE: Revival of the Eastern Demand: Falling off for 
the States and British America; The Trade with Southern Europe: 
Great Demand for Hoops and Best Boiler Plates—Pia 1non : Orders 
Still Received: Masters and Workmen—Repuction OF Foreign 
Tarirrs—CoaL Trave: Steady—GENERAL MANUFACTURING TRADES: 
Active—Tue British Association: Rivalry between Birmingham 
and Wolverhampton — BinwincHam = INDUSTRIAL EXulsiTIon : 
Inauguration—Patext Fire Company—UsFencep Pirs in Srar- 
FORDSHIRE: Bower Expiosion: Remarks upon it. 

Ox account of India and China, and the East generally, a better 
trade is being done this week than has been the case since the finan- 
cial disasters occurred at Bombay. As we have before stated, before 
that collapse there was a very marked revival in the iron trade with 
India, which a few years ago used to stand next to the United States 
in the order of foreign markets supplied with that metal by South 
Staffordshire. From the o:ders that are now under execution for 
the East Indies hopes are entertained that, as the difliculties noticed 
are overcome, an excellent trade will again be done with that part 
of the world. For the States and for British America fewer orders 
have been received this week than last. As compared with this time 
last year there is much less being done on account of the Continent. 
The difference is most perceptible in respect of France, and the 
markets which French masters can supply ; but now that the French 
ironmasters are getting busy, in consequence of the activity of the 
Parisian machinists on account of railway and other work for Spain, 
Italy, and Switzerland, and have therefore raised the price of their 
iron 10f. aton, an improvement in the trade with Southern Europe is 
looked for. (n account of Northern Europe valuable orders, chiefly 
for railway purposes, are being rapidly worked out. The same re- 
mark applies to railway iron for home lires ; but in September and 
October the directors begin again toorder. Whilst, therefore, not many 
new orders are now coming in, the trade feels much confidence in the 
future; and the orders in hand are sufficient to keep most of the 
finished ironworks in full operation. The continued requirements of 
the market for hoops is quite astonishing. Although all the makers 
of that class of iron here have been busy now ever since the termi- 
nation of the American war, yet the demand is unabated, and it is 
found absolutely impossible to place orders for hoops to be delivered 
within anything like a reasonable period. We know instances in 
which orders have this week been offered to makers of hoops who 
have replied that they should be glad to accept them, but they ar2 so 
full at present that they could not commence upon the specitication 
within two months. With reference to the makers of boiler plates of 
the first-class, there is here and there a firm in South Staffordshire at 
which the requirements of consumers cannot be complied with, and 
the latter have, therefore, been necessitated to find out new sources 
of supply. We are speaking now of plates which are ued for first- 
class work, and which are supposed by their makers to be very little, 
if at all, inferior to those turned out at Lowmoor. Makers of plates 
of an inferio. Gescription are by no means in this condition, notwith- 
standing that their best qualities are quite £3 a ton lower than the 
iron that is now esperiencing so great a demand. 

On’ Change in Birmingham yesterday (Thursday), and in Wolver- 
hampton the previous day, there was a more numerous attendance 
than was the case last week, but many members of the trade are 
still absent from the district. Until the families have returned home 
there will be no very great amount of business done between the 
makers of finished iron and the vendors and producers of pig iron, 
and between the latter and the colliery proprietors. At present, how- 
ever, a fair amount of business is being transacted in pigs of most 
descriptions. 

The French ironmasters are experiencing the benefit of the late 
treaty of commerce concluded between the Governments of France 
and Spain, hence some of the railway work which they have now 
in hand, and mentioned above. On the Ist of July ult. the duty on 
wrought iron and stcel imported into Belgium for either the Zollverein 
or Great Britain wes reduced to five francs per 100 kilogrammes. 
On the first of July next year the duty will be reduced to four francs 
100 kilogrammes. After the last-named date coal, which is now 

aif a franc per 1,000 kilogrammes, will be free in the Belgian ports. 

Lately the Belgian ironmasters have been pushing those of Great 
Britain rather hard at our own doors, but their total “ outport” is 
small. While, therefore, we cannot look for any great advantage 
for the reduced duties given above, it should not from the fact that 
the Belgian makers have been competing with us at home be sup 
posed that we shall derive no benefit from it, for it is a fact that we 
have at the same time been sending some little iron to Be'gium, and 
the new terms will, of course, assist us to increase upon that little. 


A moderate amount of animation pervades the hardware trades of 
this district. In Birmingham the respective branches are in a 
healthy condition, the hollow-ware and the edge-tool makers especially 
so. In Wolverhampton the japanners and the tin-plate workers are 
busy, and the best lock makers are tolerably well employed. The 
safe makers are not doing so much, but the miscellaneous branches 
are in a satisfactory position. At Willenhall the lock trade is about 
the same as last reported. We learn that in this town five different 
descriptions of locks are manufactured, viz., rim, drawback, dead, 
pad, and mortice; and it is estimated that in prosperous times 
10,000 dozens of locks of various kinds are sent away weekly. 
About 278 separate establishments are now engaged in the lock 
trade. The cheap pad branch is yet very inanimate. At Bilston 
there is great activity at the ironfoundries, and the blank tray, tin- 
ware, and japan branches are better off for orders than usual. The 
exhibition held in New Zealand, which we have before alluded to, 
has just come to a successful close. Certificates of merit have been 
awarded to several local firms, amongst whom are Mr. Nathaniel 
Mills, Birmingham, for mining tools; Messrs. Gilpin, Cannock, for 
edge tools; Messrs. Peyton and Peyton, Birmingham, for metallic 
bedsteads; and Messrs. Carpenter and Tildesley, Willenhall, for 
locks. With regard to the late nailers’ strike we last week noticed 
that it was probable that the masters would soon give the original 
Wages, and, strange to say, they did so on Saturday last, announcing 
at the same time that they should continue to pay the legitimate 
* 20s, in the pound ;” the reasons for this have not transpired. In 
other parts of the West Midland no important change has taken 
place since our last. 

The committee who have the direction of the business of the 
current meeting of the British Association have explained with 
reference to certain queries that have found public expression relative 
to the apparent absence of any arrangements to bring Wolver- 
hampton under the notice of the savans, that in sketching out what 
excursions might be made, so as to show the main features of the 
district, they fixed upon Wolverhampton as one of the chief points 
to be considered, as it contains so many large manufuctories, and 
Tepresents in a small area a great variety of industries. ‘ But, when” 
(writes the secretary) “the committee at length met to consider the 
= nat they found that no invitations had been received from 

verhampton, and it was accordingly resolved that further com- 








munications should be made, as it was thought probable that some 
misapprehension had arisen, and that if Wolverhampton and its 
importaot industri-s were not visited there would eventually be con- 
siderable dissatisfaction expressed. Accordingly, fresh communica- 
tions were opened up, chiefly through the kind instrumentality of 
Mr. Hartley; and the mayor consulted with certain manufacturers 
on the subject, and I also had an interview with his worship. The 
result was given in a letter which I received from the mayor, but 
which I do not feel at liberty to print without permission. It was 
stated in the communication that it was in contemplation to invite 
the British Association to hold its meeting in Wolverhampton at 
some future time; that the manufacturers felt that Wolverhampton 
had been considered as too much a suburb of Birmingham in making 
arrangements for the Association visit, and had not been communi- 
cated with directly by the Ass ciation, but through Dudley; and 
that no invitation would on this occasion be given to the Association 
to visit Wolverhampton.” This is an old jealousy in Wolverhamp- 
ton. The leading men of that town are backward in doing much 
that they might do because they will not play second fiddle to their 
more spirited neighbour, Birmingham. Than Wolverhampton there 
are few towns slower to act in ali such matters. 

From the fact that the inauguration of the Industrial Exhibition 
took place on Monday last, that day was an important one in 
Birmingham. The exhibition took place at Bingley Hall, which 
has been completely metamorphosed for the purpose. The place is 
splendidly decorated, and the general accommodation for exhibitors 
is excellent. The articles shown are of course too numerous to 
mention, but the majority are models. These have been made with 
every conceivable material—alabaster, wood, iron, steel, pearl, paste- 





suflicient water in the boiler at the time. If there was not the men 
having charge of it are at fault, inasmuch as Mr. Gibbs has had a 
small reserv. ir puddled at an elevation above the boilers from which 
they are all supplied by merely turning a tap. The reservoir is 
supplied jointly by pumping and by the rainfall which is drained 
into it. ‘The assurance will nearly cover the whole of Messrs. Gibbs’ 


oss. 

The annual meeting of the Staveley Coal and Iron Company 
(Limited) was held at Manchester on the 28th inst. The report 
and statoment of were adopted, and a dividend of £6 per 
share on the old shares, and £1 per share on the new shares, was 
declared, making, with the interim dividend of £5 share, £13} 
per cent. upon the paid-up and borrowed capital of the company, 
which, to the 30th June, 1865, amounted to £514,940. The retiriv 
directors, Benjamin Whitworth, Esq, M.P., Charles Patric 
Stewart, Esq., and Charles Markham, E-q., were re-elected. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LiverPoo.: The Agincourt ; Liverpool and Garston Steel and Ironworks 
ne inp : Liverpool United Gas Company: The American (s.): Mersey 
Docks and Harbour Bourd—Burstine or A Canat Empankment— 
Liverpoot Again: Pro, Industrial Exhibition: Mersey Steel and 
Ironworks Company—Hvmper [RONWORKS AND SHIPBUILDING ComPaNY 
—Srate or Trape; Sheffield: Leeds : South Yorkshire : Cleveland— 
N OKTH Eastern pee Pom ys | Works : Marypcrtand Carlisle 





board, marble, leather, &c. &c. Some very ingeni 

contrivances are shown. One exhibitor has a working model of a 
tack machine, which manufactures tacks so small that it takes 
5,860 to weigh an ounce. Another has a working model of a wire 
machine ; and James Webster, a mechanic, has sent a furnace for 
smelting zine and iron at the same time; an apparatus to regulate 
the consumption of gas ; and a machine to give a twist to nails. The 
arrangements previous to the opening were made in a very complete 
manner. On Monday the inauguration took place, and passed off 
with considerable eclat. A procession to the place of exhibition was 
the first part of the programme, after which the hall was formally 
declared opened, and the chairman, the Rev. Dr. Miller, delivered 
an address. He told those present to bear in mind that the exhibi- 
tion was not a display of manufacturers’ skill, but of the work of 
their men. A prize ode, composed for the occasion, was then sung. 
It was written by Mr. Coombes Davies. Lord Lyttleton delivered 
the inaugural address. At one point he remarked that it was difficult 
to say what was the staple trade of Birmingham, but believed that 
there were upwards of 300 different manufactures, and he knew 
that they were all of them rapidly extending. The mayor, in moving 
a vote of thanks to Lord Lyttleton, said that during that very month 
of August, sixteen years ago, was inaugurated in that town the first 
exhibition of manufactures in that country, and which was visited 
by the late Prince Consort. He looked upon the present exhibition 
as a proof that the working men of Birmingham, like other industrial 
communities, were determined to support the well-earned reputation 
of England to keep the foremost of that competition with which they 
were more and more brought into contact with the different manu- 
facturing countries of the world. There are two features in which 
this exhibition interests the trades of this district. We have before 
noticed some remarks of Professor Dresser on the subject of art as 
applied to local manufacture. No doubt, as compared with ten or 
twelve years back, we have made great progress in the artistic style 
of manufacture, but yet further advancement in this way is needed. 
One of our great customers, the Continent, prefers decoration even 
before practical usefulness and durability; and the remark of the 
gentleman to whom we have just referred, “that a plain jar, worth 
4d., when a flower is on it is worth 8d., although the flower had cost 
scarce a farthing more,” is a literal truth. The great secret why 
this district has not been benefitted as largely as other centres of 
i idustry by the French Treaty of Commerce is therefore imputed to 
the fact that it has neglected the subject of art in combination with 
manufacture. In the second place, France itself is largely taking up 
art, and applying it to many of their manufactures; and these facts 
ought to convince firms here of the great and growing importance 
of art as applied to their respective industries. 

The second general meeting of the Patent File Company (Limited) 
was held on Wetensten. The directors, in their report, refer to the 
delays which have impeded their efforts to get the works into active 
operation, and afterwards go on to say that at the present stage of 
their operations they are enabled to turn out tiles, superior to those 
produced by hand labour, at one-sixth of the cost of hand work. 
Siemens’ regenerative furnace is to be used in the works; and the 
steel required will be that manufactured by the Titanic Steel and 
Iron Company, the shareholders of which have undertaken to sub- 
scribe for £10,000 worth of the shares of the Patent File Company, 
thus affording a guarantee for mutual interest. 

The stipendiary magistrate for South Staffordshire is determined 
to look after the safety of the public. Samuel Lloyd, ground bailiff 
to Mr. Fryer, banker and colliery proprietor, was charged with hay- 
ing allowed the shafts of two of the pits under his care at Wednes- 
field Heath to remain unfenced. Mr. Baker, her Majesty’s inspector 
of nines for this district, deposed that on the 5th of June he visited 
Mr. Fryer’s coalfield and found two of the pits unfenced, contrary to 
the 5:h general rule. On the 10th of May he had been to the pro- 
perty, and finding it then unfenced had sent a notice to the defen- 
dant. For the defence it was said that the field in which the colliery 
was situated was fenced, that the pits were surrounded by banks, 
and were fitted with frames, and that the public had been warned 
against trespassing. Mr. Spooner said that would not do; the pits 
must be properly fenced. He should fine Lloyd £10 and costs in 
each case, with the alternative of three months’ imprisonment. 

At length the Midland Steam Boi'er Inspection and Assurance 
Company have to meet the cost of a boiler explosion on the pre- 
mises of one of their assurers. Happily, however, the accident is 
not one of any great magnitude, in reference either tu the extent of 
the property destroyed or the number of the workmen injured. On 
Monday evening last an old breeches boiler went up at the little 
finished iron works, at Deepfields, belonging to Messrs. Gibbs 
Brothers, of Wolverhampton. The mill had been at work, and the 
night-turn men had their heats in. In about half an hour the forge 
would have been on, and the boiler described, which was connected 
with the other boilers in the works, would have assisted to supply 
the steam. As it was the engine was standing ; and in the inter- 
val the hammer was being While this work was going on 
the explosion happened. ‘The boiler burst into three parts. ‘The 
middle went up to a great height, and fell on a bank near the 
works; one of the ends also went up, but fell in the works; the 
second end was only twisted round in its seat. Notwithstanding 
that all the night-turn men were upon the works, yet six only were 
injured, and all of them very slightly. ‘The worst injured will, it is 
expected, be able to return to work at the close of the week. He 
was struck with a brick upon the head. If Mr. Gibbs and his office 
clerk had been in the office at the time there is reason to fear that they 
would have sustained serious injuries, for bricks were driven through 
the office window, and passing over the spots where these would have 
been sitting, smashed in one of the cupboards. The only damage 
done to the works is that to two forge roofs, which can be repaired 
for perhaps £2. The engine-house escaped altogether. The chief 
loss will, therefore, be that represented by the value of the boiler, 
which cannot be great, for it has proved so old that if it had not 
exploded it would have had to be replaced by a better within a 
twelvemonth. At ten on the morning of the accident the boiler 
makers were inside it “packing” it; and the engineers say that 
there was plenty of water in it at six, and that the extra pressure 
caused by the sudden stoppage of the engine was more than could 
be carried off by the usual escapes. Some time ago all the boilers at 
the works were examined on behalf of the assurance company, and 
leakages were reported, but the leakage in this one was supposed by 
Mr. Gibbs to be so small that in the order of repair it was attended 
to last. Mr. Gibbs is of opinion that there could not have been 





Lancasier and Carlisle Railway : Blyth Harbour and Dock 
Company—Scortisn Topics: Shipbuilding: 4A Monster Boiler : 

Blockade Runners: * Wing Signals ;” Budd Lighth :A 

Gas Engine. 
To commence with Liverpool, we may note that the Agincourt 
ironclad, built by Messrs, Laird Brothers, made a very fast run 
from Holyhead to Plymouth, and proved herself an excellent sea- 
boat. ‘The Liverpool and Garston Steel and Iron Works Company 
has made great progress with its works at Garston. The works 
will occupy an area he pe of eight acres. The position of the 
works alrcady completed, and in which the process of preparing and 
manufacturing iron — has just commenced, is not more than 
one-third in extent of the entire area of the works which it is the 
company’s intention to erect. The part, however, so far erected, 
= a building upwards of 400ft. in length, and 140ft. in 

readth, and containing in the interior sixteen furnaces, two 
engines 180 and 80-horse power respectively, besides several power- 
ful steam rolle:s, immense steam hammers, steam cutting-machines 
for squaring the iron plates, of enormous dimensions and power, in 
addition to the varied machinery requisite for carrying on such a 
gigantic establishment. Since the opening of the works they have 
been kept in constant operation, both night and day. The number 
of hands employed at the present time is upwards of 400, one half 
of whom are occupied during the day, and the otber moiety at night ; 
and it is calculated that when the works are entirely completed they 
will give employment to upwards of 1,000 artisaus. It is scarcely 
eighteen months since the company purchased the Jand upon which 
a portion of the works have thus been erected and rendered pro- 
ductive in an incredibly short space of time. One great advantage 
eg by the company in the construction of their works is the 
ortunate circumstance that the land which they have purchased 
abounds with clay, which enables them to make their own bricks in 
sufficient quantities to complete the whole of the buildings in 
connection with the establishment which is now in course of 
erection, The works are in immediate connection with railways— 
a line of rails forming a girdle around the whole of the premises, 
thus securing the greatest facilities for loading and discharging 
iron, coal, and other materials required, under the roof of the pre- 
mises. Itis by no means improbable that still further dock and 
shipbuilding works will at no distant day be carried out at Garston. 
The old salt works adjoining the Garston dock, occupying an area 
of upwards of twenty acres, with a considerable river frontage, 
which have been carried on for a period of upwards of sixty years, 
are now advertised for sale, as indicated by a prominent 
announcement at the entrance of the works, aud there is every 
reason to believe that this valuable site will attract the attention 
of enterprising capitalists and others interested in the general 
trade of the Mersey. The Liverpool United Gas Company 
seems in a flourishing state. At the balf-yearly meeting 
the directors reported that, “ notwithstinding the frequent reduc- 
tions in tke price of gas which have taken place during the last 
three years, the accounts and estimate of profits for the past year 
not only justify the declaration of a dividend of £5 on every £100 
stock for the half-year ending 30th of June last, but also enable the 
directors to r dastill further reduction of 2d. per 1,000 cubic 
feet in the price of all gas supplied by the company from the Ist of 
July last, thus making the to consumers within the borough 








8:, and in the out township 33. 4d., per thousand feet. By a new 
Act the company is authorised to raise fu:ther capital to the 
extent of £300,000, by the creation of additional stock bearing a 


maximum dividend ot 7 per cent. per annum, to be apportioned 
among the proprietors ; and also ty borrow more money on bond to 
the extent of £60,(00. Oa Friday the new steamer American, of 
1,850 tons register, built on the Clyde, for the West India and 
Pacific Steamship Company, arrived in the Mersey. In the passage 
from the Clyde she ran twelve knots. Captain Kidd is her com- 
mander. At the last sitting of the Mersey Docks and Harbour 
Board, Mr. Boult called attention to a passage in the enginoer’s re- 
port on the state of the Birkenhead graving docks, in which he said, 
** Considerable anxiety and trouble has been experienced in dealing 
with the water which arises from the sprivgs within the entrance 
of the 85ft. dock, and they still continue to throw up a considerable 
quautity of sand.” That, he said, was very pretty engineering 
phraseology, but he must confess that his inference from it was that, 
being translated into plain English, it meant that the floor of that 
dock might be blown upany day. They all knew that the Birken- 
head docks were built upon a quicksand, and it certainly was not 
calculated to give very great confidence to tho public to see such a 
statement put forth by the engineer. He, therefore, begged to mcy» 
that it be referred to the engineer and harbour master to report fully 
to the board the present state of the Birkenhead graving docks, par- 
ticularly as to their security and suitability for the general business 
of the board, and whether any alt were desirable therein and 
the probable cost thereof. Mr. Smith seconded the motion, The 
chairman said he thought no one could doubt, after the able report 
of the engineer, that he considered the docks perfectly efficient. 
There could be no objection, however, to the engineer furnishing 
the report which Mr. Boult asked for. The motion was to. 
Some short dist from Smeeton is a large sheet of water, of 
some sixty acres, known as the Saddington reservoir for the Leices- 
tershire and Northamptonshire Union Canal. A feeder joins the 
canal near to the aqueduct at S , and here, owing to the great 
pressure from the heavy rains, the water began to overflow the tow- 
ing path. A shepherd who was passing the spot at about :even 
o'clock on Friday morning, observed a crack in the bank, which at 
first he describes as “‘ not much larger than a gallon bottle.” He 
at once gave information, but the fissure speedily got larger and 
larger, until at last it became of immense size, aud the water came 
through with a roar, tearing away the embankment, and carrying 
the bed of the canal some hundreds of yards, The scene at this 
moment was most alarming. From lock to lock, where the accident 
occurred, was a space of ten miles, and @ great deal of this water 
poured through the opening into the valley below, carrying corn, 
trees, and rubbish with it. The laboure:s of tue di t °c. were soon 
collected and set to work, under the direction of Mr. Foxton, the 
company’s engineer. Close to the point where the bank - way 
is an aqueduct, and here some piles were driven in, and with planks 
and puddle clay the water was nearly stopped, and a similar proceed- 
ing was equally effectual at a bridge some few hundred yards on 
the Harborough side. The feeder of the canal from the reservoir 
was also stopped, and a cut being made in its bank, the water flowed 
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in a miniature cataract down a steep embankment, and flooded al which saifed ‘from the ‘Tyne last 


meadow, where it found its way to aculvert, and thence to a brock, 
communicating about six miles off with the river Welland. Some 
corn in the district has been submerged by floods caused by the rain, 
but the damage by the inundation has been confined mainly to the 
grazing land. The fissure has a very formidable appearance, teing 
about (ft. wide at the top, while the embankment is about 30/t. 
thick at the base, and 60ft. high, and the bottom of the canal has 
been torn out for 20ft. 

We thought we had done with Liverpool, bat it appears that we 
have not. A movement is on foot for holding, in Liverpool, in 
January, an industrial exhibition, the contributors to and exhibitors 
in which will be working people. The objects of the promoters, 
some of whom are amongti the most prominent men of the town, 
are the promotion of mechanical and artistic tastes, industry, 
ingenuity, and economy of time amongst the working classes, and 
the establishment of a means of disposing of the articles privately 
constructed or invented by the exhibitors. There is already a 
guirantee fund of £125, to which Mr. S. R. Graves, M.P., Mr. 
Charles Turner, M.P., and other gentlemen have subscribed; and 
between twenty and thirty intending exhibitors have applied for 
space for mechanical inventions, engines, manufacturing and nautical 
machinery—in the latter class an ingenious hydraulic propeller for 
ships, &c. At the first ordinary meeting of the Mersey Steel and 
Ironworks Company, the report stated that the gross profits of the 

ear, including a portion of interest on purchase-money which the 
ate proprietors had waived, amounted to £24,362 0s. 2d., and the 
directors, after payment of curreut expenses, were enabled to declare 
a dividend of 6 per cent. per annum, free of income-tax, on the 
prid-up capital of the company, amounting to £7,792 11s. 9d., for 
the year ending the 30th June last, and they proposed to carry the 
balance, £2,945 3s. 7d., aiter writing off all the preliminary 
expenses, to a reserve fund. The stock on hand had been valued at 
a considerable reduction in consequence of the fall in the value of 
iron during the year. It was stated that the Bessemer works were 
hi letion, and would be in operation before the close 





ia 5 
of the year. ; ; 

It appears that Mr. Harrison has \olantarily retired from the 
management at Hull of the Humber Ironworks and Shipbuilding 
Company. The directors have appointed Mr. T. Scott to act as 
local manager. Ill-health and an intended absence of some months 
from Fng'and have compelled Mr. Watkin, M.P., to vacate the 
chair of the company. On the 9th ult. a circular was issued to the 
shareholders, setting forth an offer which had been made for the 
fusion of this company with that of another sh em | and ship- 
owning business in the north of England. In issuing this circular 
the board expressed no opinion as to the advisability of accepting 
the offer or otherwise, but finding that the majority of the share- 
holders who chose to reply to the circular appeared to be adverse to 
its acoeptance, they had declined it, Since the circular of the 9th 
ult, the proposal has been modified, as follows :—To give one share 
of £20, with £8 credited, bearing a guaranteed dividend of 10 per 
cent. for three years on the amount for the time being paid thereon, 
and a debenture for £6 to bear interest at 5 per cent., so soon as a 
dividend bas been earned, to be agreed on, which would reduce 
the further contingent liability of each present share of £50 from 
£80 to £12. This offer has aleo been declined. 

At Sheffield the home trade, though on the whole rather languid, 
is not more so than usual at this season. The Canadian houses are 
very busy completing orders in time to send off goods before the ice 
stops direct navigation. Merchants from Canada who have lately 
visited Sheffield have bought very freely, and the vessels sailing for 
Canada now are so loaded that difficulty is experienced in getting 
goods shipped. The other distant markets are as for some weeks 
past. The war branches are very flat, The steel trade is better, 
and the railway orders are very large. At Leeds the iron and ma- 
chine trades are still busy, including the forges, the machine and 
locomotive, and the tool businesses. Other departments of Leeds 
trade are also in a satisfactory state. 
Yorkshire district have not worked during the past week more than 
four days, as Barnsley and other feasts have been held. The 
demand for the metropolis and the local traffic is exceedingly large, 
and with an increasing demand for the Great Eastern Railway, aud 
an improvement in the cotton manufacturing districts, trade is better 
now forthe summer months than it bas ever been before, and the 
Great Northern and Manchester, Sheffield, and Lincolnshire Com- 
panies are woiking the traffic most satisfactorily. The orders for 
the ironworks in and about Sheffield are large. The inquiry for 
steam coal for shipment at Hull and Grimsby is brisk, aud the 
cokemakers are fully employed for the Staffordshire and Lincoln- 
shire districts. In the Cleveland iron district a good steady business 
has been done. Two of four furnaces of Messrs. Hopkins, Lloyd, 
and Oo., Middlesborough, are now in blast, and one more has been 
added to those under blast at Ferryhill ; thus that company has now 
six ip blast, another ready, aud the foundations of two others laid. 
The rapid increase to those that are already in the market shows 


well in favour of the quality of the iron produced, and the makers | 


up to the present are able to quote nearly all their make at last week's 
prices. ‘l'bat tuere will be some competition in the pig iron market 


there is every prospect, from the fact that in some p!aces orders are | 


rather on the decline, though on all hands stocks at present are low. 


A good business has been done during the week in the shipping of | 


all qualities of pig and merchant iron; a very few tons have gone 
into warrants, but there has been a large quantity sent out by sea. 


The demand for railway bars is good, and great quantities have | 


been sent by all the makers in the district, chiefly foreign ; though 


from Consett and some of the other works there have been great | 


local demands, all of which have been fully met. At the plate 
mills throughout the whole district, with one or two exceptions, 
business has not bien of an animated character, though it has con- 
titued steady enough to warrant a general firmness and stability. 
Considering the immense consumption of stone, coke, and coal re- 
quired to meet the demands throughout the district, it is gratifying 
to know that little or no inconvenience has been experienced. Coke 
is in great request, with a decidedly upward tendency in price. 
Thero were at the last dates 82 furnazes in blast and 18 out of 
blast, while there were 16 building. 

To turn more in detail to the north-eastern district, we may state 
that Messrs. Palmer Brothers Iron Shipbuilding Company (Limited) 
are actively employed in all departments of their business at 
Jarrow—in the blast furnaces making “ pig,” in the rollinz mill, the 
engine shops, ani the shipbuilding yards, A large Government 


transport is in frame. She will be of great strength and capacity ; | 


and, when completed, may be employed for the purpose of defence 
as well as of carrying transport stores, 
ing a floating derrick, for unloading the screw colliers in the 
Thames by hydraulic cranes, and loading the barges from her iu 
the same way. In all departments of this important establisli:ment 
there is fully twelve months’ work ia hand. The extensive iro: 
shipbuilding establishment of Messrs. Richardson, Duck, and Co., 
South Stockton, and of Messrs. Denton, Gray, and C»., Hartlepool, 
is, we learn, about (o be assoc ated with the old-established engine 
manufactory carried on under the style of T. Richardson and Sons, 
at Hartlepool, under the care of a new limited liability company. 
The half-yearly meeting of the Maryport and Carlisle Rsilway 
Company has approved a dividend at the rate of 9 per cent. per 
annum. Resolutions were passed for raising the capital of £60,000, 
in shares of the nominal value of £12 10s. each, for the construc- 
tion of the Derwent Branch Railway, the bi!l for which received 
the unanimous approval of both Houses of Parliament last session. 
In the course of his speech at a dinner which took place at the 
conclusion of the meeting, the secretary of the company, Mr. John 
Addison, referred to the increasing railway trafiic at Carlisle, and 
stated that the manager of the Midland Railway had informed him 
that that company was determined to have an independent line to 
Carlisle, and that the line was already marked out. This was in 
consequence of some disagreement between the Midland and the 
London and North-Western Companies. Mr. Addison thought the 
Maryport and Carlisle Company had everything to gain by such a 
scheme, and nothing to lose. The steamer Grand Duke Michael, 
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week for Odessa, is paddle- 
| Wheeled, double-funnelled, of 700, tons register, with engines of 
| 180-horse power, capable of working up to 800, and is sumptuously 
fitted up for passengers. She is built for the Russian Steam Navi- 
gation and Trading Compauy, and will ply between Odessa and all 
the ports of the Crimea and Circassian coast. About 12} knots 
will be got out of her. The Shields Steam Shipping Company will 
hold its annual meeting this week, and the directors have issued 
their annual report. The nett balance available for dividend on the 
| accounts made up to the 30th Juue is £1,833 93. 0}d. The paid-up 
| capital is £22,500, and the directors recommend the usual dividend 
of 10 per cent. The depreciation fund is £2,256 133. 11d.; the 
redemption fund, £437 53. 5d. The-sharehelders of the Blyth and 
Tyne Railway received a dividend at the rate of 9} per cent. on the 
ordinary stock and sbares. The dividend of the Lancaster and 
Carlisle Railway is at the rate of 10} per cent. per annum. 
Annexed are a few extracts from the half-yearly report of the Blyth 
Harbour and Dock Company :—“ The shipments of coal this last 
half-year amounts to 111,520 tons, against 106,874 tons in the 
corresponding half-year of 1864, showing an increase of 4,646 tons. 
The eastern and western breakwaters, as mentioned in the last half- 
year’s report, were, in the beginning of Fctiuary last, slightly 
damaged by vessels driven against them; tlese damages have 
been repaired, which, together with keeping clear the shipping 
berths and finishing the removal of the prominence at Mr. Robinson’s 
dock—the result of which coutinues to have the desired beneficial 
effsct—comprehend the repairs and improvements executed during 
the half-year. It will be observed that the balance on the revenue 
| account amounts to £3,615 63. 8d., showing an increase upon the 
| balance of the previous half-year of £474 17s. 7d.; but as a sum of 
| about £1,200 is required to pay a dividend at the rate of 4 per cent., 
it is not considered advisable to distribute this additional balance 
amongst the shareholders, but to reserve it towards any work that 
may be found requisite for further improvement to the harbour; 
and it is hoped that the shipments, when the Camboise Colliery is 
brought into full work, will be sufficiently increased to secure a 
more regular payment of dividend. 

We have, as usual,a budget of Scottish matters to unfold. The 
Buffalo, the latest addition to Messrs. Burns’ fleet, commenced the 
conveyance of Irish mails on Monday. The Buffalo is asister ship 
to the Wolf, and to the Llama, fitting out for the same service, 
which is now conducted by steam vessels unsurpassed in the worid. 
Messrs. Caird, of Greenock, are the builders of both the Buffalo and 
Llama. On Friday, Messrs. Wm. Denny and Brothers launched a 
composite screw steamer of about 1,000 tons builders’ measurement, 
which is to be supplied with engines of 300-horse power nominal. 
The vessel was uamed the Wis:onsin, by Mrs. Peter Denny, of 
Helenslee. A monster boiler has arrived at Lochwinnoch. The 
boiler—which was drawn by eighteen or twenty of Wordie and Co.’s 
powerful horses—measured 30{t. in length, 8{t. in diameter, with 
two large internal furnaces, having Galloway’s patent water tubes 
in ditto, aud a large steam dome on top. The boiler is for the new 
flax mill of the Messrs. Crawford Brothers, and is from Mr. 
Wilson’s well-known boiler works, Lilybank, Glasgow. 

The blockade runners Fanny and Alice have been sold to a com- 
pany, who are about to put them on the station between Stranraer 
and Ireland. The steamers were the most successful among the 
blockade runners, and after making several runs came home, and 
were overhauled in hull and machinery at Dumbarton, They then 
again proceeded to Nassau, but by the time they arrived out running 
the blockade was very difficult. At Nassau they were loaded with 
a cargo for the Southern States, and after lying there some time to 
see if the blockade would become more lax, they were obliged to 
discharge and return home in ballast. The Mongolia, screw st:amer, 
built by Messrs. Scott and Company, and engined by the Greenock 
Foundry Company, for the Peniasular and Oriental Mail Company, 
left the Tail of the Bank for Southampton last week. The dimen- 
sions of this fine steamship are:—Length, 330ft. overall; breadth, 
40ft. 4in.; depth of hold, 34ft. Her engines are oscillating, and of 
| 500-horse power. Sheis fitted with every improvement for a cargo 
ship, including steam winches at each hatch on the spar deck; her 
pumps are Downton’s patent, and her capstans are Brown and Hart- 
field's. Among the novelties on board is a ventilating fan, worked 
by machinery, for sending a current of air along the main or troop 
| deck, in which the cabius for about 130 first-class passengers are 
| situated. The main saloon is 86ft. in length, 16ft. broad, and 
| upwards of 8ft. in height, and is fitted up in the most superb 
| style. The chief feature, however, worthy of notice in the 
| vessel, is the system of ventilation which has been adopted 
| from the stoke-hole to the troop deck, and which conduces most 
| materially to the comfort of the passengers, both first and second- 
| class (the latter numbering 50), and the crew of 80 officers and men. 
| Ou Friday the new screw-steamer Count Van den Bosch wastried on a 
| run of 150 miles, and the result was satisfactory, as during that 

distance the vessel accomplished the stipulated speed, with 350 tons 
| dead weight cargo, on the very moderate cousumption of 2}1b. of 
Scotch coals per indicated horse-power per hour. As this steamer 
is intended to carry mails on a distant station in India, where coals 
are only to be obiained at a high price, the above result is exceed- 
ingly important. The Count Van den Bosch is 850 tons, and is 
| fitted with surface condenser, steam windlass, three steam winches, 
full India outfit, and every recent improvement. She is the pro- 
| perty of the Nether'ands India Steam Navigation Co., and was 
built and engined by Messrs, W. Simons and Co, London Works, 
Renfrew. A pupil of Professor Rankine’s, of Glasgow Univer- 
sity — Mr. Josiah M‘Gregor, civil engineer — has just obtained 
the office of manager for the Calcutta and Bombay Steam 
Navigation Company. It is but the other day that another 
of the professor’s pupils, Mr. J. M. Concicio, was made 
engineer in chief of the harbour and docks of Pernambuco, Mr. 
Siuclair, of London, has exhibited his “ wing signal” oa the North 
British Railway. The apparatus is fitted up at the end of each 
carriage, and consists of two sheet iron wings, paiuted white with a 
black border, which are fixed on iron rods, and move on hinges. 
Attached to the wing rods is an iron chain with a small ring at the 
jend, In the centre of the end of the carriage is fixed a perpen- 
i rod, in which moves a large iron detent ring; to this is 
attached the chain, which is carried through the whole length of 
the carriage on both sides. Below this fixture is placed a loose 
| pio, and when the signal is set for use the chains attached to the 
| wings aud the large ring of the “ pull” from the interior of the car- 
| riages, are slipped on the pin. In this position the wings are kept 
out of sight behind the carriage; but inmediately on the chain in 
the carriage being pulled, the large detent ring is drawn over the 
pin, and by their own weight the wings fall to the side, and are ex- 
| posed to the observation of the guard. The wings are each 2ft. 
long and Ift. broad; and being placed at the top of the 
side of the carriage, are easily noticed by the guard from 
his sentry-box in the parcel-van. Mr. J. Hl writes 
upon this subject:—“As it appears to me that Mr. Sinclair's 
proposed plan directly infringes on my patent, I think it is necessary 
at present to bring the matter under notice through the columns of 
your paper. Should Mr. Sinclair or any railway company infringe 
upou my patent right without making an arrangement with me, of 
course I shall take such legal steps by interdict and otherwise as | 
may a(terwards be advised.” New lighthouses have just been com- 
menced at Buddonness. The lighthouses—the “angen of which were 
repared by Messrs. Stevenson, Edinburgh, the engineers to the 
Northern Lights Commissioners, as well as to the Dundee Seamen 
Fraternity—are to be considerably higher than the present ones, by 
which the lights will be seen at a greater distance at sea. The 
height of the largest of the two is to be 101{t. above high-water, 
and will be seen at a distance of 15 miles; while the present is 71ft. 
in height, and is seen at 13 miles. The lower light willbe 6lit. 
above high water, and will be seen 12} miles; while the present 
is 48ft., and is seen at 11} miles. At present the two lights 
blend into one at 3 miles distance; but the new lights will blend at 
6} miles from Buddouness. Ihe increased distance at which the 
new lights, which are being erected in close proximity to the 
! present ones, will be seen, is considered to be of very great service 

















in pointing cut and guiding vessels through the narrow and intricate 
entrance of the Tay. The Scotsman speaks as follows of a gas 
engine introduced by Mr. Middlemas, bread and biscuit baker, 
Edinburgh :—“ The new engine is propelled by means of gas, 
which is introduced by an ordinary Housepipe into a cylinder con- 
taining two chambers, each of which is filled with the fluid. The 
gas, being mixed with common air, which is sucked in by an inge- 
nious appliance at the rate of eleven parts of air to one of gas, is 
exploded by means of an electric spark in each chamber alternately, 
aud the force of the explosions produces the motive power, corre. 
sponding to steam in an ordinary engine, which propels the 
machinery. The quantity of gas contained in the chambers is very 
small, and the contents of each chamber are exploded eighty times 
per minute—the exhausted air left by the explosions being carried 
off as soon as produced by a waste pipe. The engine is employed 
in Mr. Middlemas’s manufactory in driving machines used in the 
making of bread.” 

Oa Monday forenoon there was quite a sensation created in 
Lochwinnoch by the approach of one of the largest boilers which 
has ever been brought into the village. The boiler—which wag 
drawn by eighteen or twenty of Wardie and Co.’s powerful horses 
—meagsured 30ft. in length, 8{t. in diameter, with two large internal 
furnaces, having Galloway’s patent water-tubes in ditto, and a large 
steam dome on top. The boiler is for the new flax mill of the 
Messrs. Crawford Brothers, and is from Mr. Wilson's well-known 
boiler works, Lilybank, Glasgow. 
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Tas Inox Trave or Lake Surznion.—The subject of mining, as. 
an industrial pursuit, a matter of commerce, and a source of wealth, 
has recently received more than heretofore the earnest attention 
of capitalists and of the Government. We have already discussed 
the sales of mineral I.:nds, their condition and importance ag 
advocated in Congress by the Hon. George W. Julian, of Indiana, 
and presented and argued, in the columns of this paper, at the re- 
quest of that gentleman. Our attention is now called to individual 
enterprises for the development and the transportation of the pro- 
ducts of the Lake Superior mines to the best markets. The con- 
struction of the Peninsular Railroad through more than sixty miles 
of wilderness to the iron mines was a stupendous undertaking, 
And the building of the monster iron dock at Escanaba, extending 
eighty rods out into the harbour, and 52ft. high, the whole dock 
having a capacity to hold 20,000 tons at once, and load twelve 
vessels simultaneously—all this is a marvel. But the wants of 
commerce demand even more. The iron mines of the Peninsula 
are as yet scarcely developed, and yet the Marquette and Ontonagon 
Railroad, a line extending from Marquette to the mines, fifteen 
miles, is already crowded to its utmost capacity. The mining 
region is 800ft. above the Marquette terminus of that road, render- 
ing the grades dangerous and difficult, and the wear and tear of 
rolling stock a serious matter. The Peninsula Railroad is about 
fifty miles longer, and is a nearly continuous down grade of about 
20ft. to the mile, from the mines to the dock at Escanaba. Tho 
difference in the wear and tear becomes so manifest that ore may 
be freighted nearly as cheap on one road as the other. These are 
but minor cousiderations, however, when contrasted with others— 
the great danger and risk attending navigation on the southern coast 
of Lake Superior, especially in the autumnal months, and the im- 
possibility of making port at Marquette during the prevalence of a 
nor’-easter. All these things call for the earnest attention of 
capitalists, and an early remedy. There is no mineral railroad in 
the country that does not pay from 25 to 50 per cent. better than 
other roads, New arteries to the immense wealth of these Lake 
Superior iron regions are needed. Chicago, Detroit, and the other 
commercial depo's demand shorter routes avd nearer markets for 
these enormous products. A glimpse at the iron mines of this 
region will furnish food for reflection. We shall speak of the copper 
mines in a future article. To term the iron deposits of this region 
“ mines,” is a misnomer, in fact, for, while the greater portions of 
them are really mountains of ore, the decpest excavations are but 
mere quarries, extending a few fect below the surface. The principal 
mines—for such they are called—are the Cleveland, the Lake 
Superior, the Pittsburg, and Lake Angeline, the Washington, the 
Ozden, the Tilden, the Foster, the Jacksou, and the New York. The 
extent and resources of these mines are unbounded, and are as yet 
comparatively undeveloped. No finer quality of charcoal iron is 
found in the whole world, and there will be no immediate lack of 
wood from which to produce the necessary charcoal for feeding the 
furnace. But soon the need of fuel will be felt. It must come from 
the coal regious of Illinois, or other rich coal fields that as yet 


| have not been strongly enough developed for the wants of manu- 


facturing and the necessities of commerce. A single furnace in 
these iron regions, with a capacity of 20,000 tons per day, will 
consume 5(0 acres of heavily timbered land every year, or 37,000 
cords of wood. With this ratio of consumption, and hundreds of 
furnaces to feed, it must be apparent that a coal traffic to that region 
must spring up, and lines of supply will be necessary. This will 
give rise to mineral railroads from the nearest and best coal mines. 
There is a great lack of furnaces in the Lake Superior region, as is 
evidenced by the enormous quantities of ore that are being shipped 
to ports down the lake, where the cost of smelting is greatly en- 
hanced. These is a broad field for capitalists, and as inviting as it 
is broad, in those iron regions where golden returns may be gathered 
from an investment of greenbacks. This branch of industry must 
be revived. Furnaces at the mines is the cheapest and best economy ; 
and that the furnaces pay, let us instance the Morgan furnace, four 
miles from Negaunee, on the Marquette and Ontonagon Railway, 
which went into blast in November, 1863. In eight months from 
that time it had paid back its investment of 50,000 dols., aad netted 
50,000 dols. besides for its proprietors. That we may get at the 
present, and estimate the future, importance of this iron region, let 
us glance for a moment at facts. Down to the year 1855 no iron 
had been shipped from this region, but, upon the opening of the 
St. Mary’s Canal that year the trade commenced and has steadily 


| increased, except in 1861, when a general stagnation resulted from 


the breaking out of the war. The shipments have been as fol~- 
low :— 
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This makes a total of 834,534 tons of ore, in ten years, equivalent 
to nearly 600,000 tous of cast iron. The total quantity of pig iron 
that had been exported up to the close of last year was but 53,845 
tons, a very small quantity in comparison with the shipments of ore. 
Reducing the ore to iron, and adding thereto the quantity of pig 
iron exported from this region last year, gives @ total of nearly 
155,000 tons of iron, about one-eighth of the total quantity of pig 
iron produced that year in the United States.— Oil News. 
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VISITS TO THE PROVINCES. 
THE MERSEY STEEL AND IRONWORKS (LIMITED), 
LIVERPOOL. 

To use a term which, though sufficiently expressive, 
is becoming hackneyed, the “speciality” of the Mersey 
Ironworks consists in the manufacture of very heavy 
forgings, for which they have acquired a great reputation. 
‘They are, in fact, able to turn out 600 tons of wrought 
iron and puddled steel a week. Their great achievement, 
carried out on Sey years ago, was the famous “ Horsfall 
gun.” A somewhat similar specimen of solid wrought iron 
ordnance was contributed by the firm to the International 
Exhibition of 1862. Amongst the some 150 to 200 tons 
of work they sent to South Kensington were also, as will 
be remembered, two of the heaviest uses ever forged. 
These were the crank shafts of the steam ram Achilles, 
and of the Minotaur. The last of these, sent in the 
rough by the Mersey Works, was 30ft. in length by 20in. 
in diameter, with two crank blanks, each measuring 5ft. 
on the shaft, the distance from centre to centre of the 
cranks being 10ft. They also exhibited some of the largest 
battery plates ever forged. The production of heavy 
forgings is mainly a matter of handicraft skill, and, to our 
mind, the explanation of this success is chiefly to be found 
in the liberality and kindness exercised by the firm towards 
their workmen. Their best leading hammerman earns 
annually, with piece-work and over time, more than £700 
ayear. But all the employés as a class are kindly aided, 
and the company has long carefully fostered a sick and 
burial club connected with the works. 

It is perhaps a curious coincidence that the Mersey 
works were founded in 1810 by the late Mr. Ralph Clay, 
the father of Mr. William Clay who, first joining the 
enterprise as manager about ten years since, has been the 
managing partner for some time. This gentleman is the 
author of an excellent practical paper “ On Wrought Iron 
in Large Masses,” published in a well-known work “On 
the Useful Metals and their Alloys.”* About twelve 
months ago the firm, following the course of late of many 
large works of this description, was transformed into a 
limited liability company. ‘The present works are near the 
Harrington and Toxteth Docks, having been removed in 
1862 in order to allow the Manchester, Sheffield, and 
Lincolnshire Railway to pass from Garston to the south 
end of the Liverpool Docks. It is intended that the works 
shall directly communicate with this line. The ground 
covered by the workshop sheds measures 700ft. by 500ft. 
It is, however, separated at different parts by two streets, 
uninterrupted communication being effected beneath them by 
means of tunnels. ‘The plate-rolling mills, the puddling and 
forge furnaces, and the steam hammers, are on the northern 
portion of the western side, as well as the extensive suite 
of offices, adjoining which, being under the same roof, are 
the turning and fitting shops, ‘lhe southern part of the 
ground is principally covered by the large rolling mills, 
worked by an engine of 250-horse power nominal. The 
store-houses and stock-yard are at the castern side of the 
premises. As much as seven or eight thousand tons of 
scrap iron are sometimes piled up here. Adjoining this, 
the company are now putting up, under Mr. Bessemer’s 
patents, two of his 5-ton converters. All the machinery is 
being erected by Messrs. Galloway, of Manchester, who, 
with Messrs. Hick, of Bolton, are the two engineering firms 
allowed by Messrs. Bessemer and Longsden to undertake 
these contracts. The furnace being built tor melting the pigs 
for the Bessemer converters is built according to Siemens’ 
regenerating plan. When the whole establishment of the 
Mersey forge is fully employed, it has some 1,500 men 
and 50 horses at work, and an aggregate steam power of 
2,000-horses nominal. 


As we entered the engineering shops, the thing that 
naturally first struck the eye was the sight of the famous 
“ Monster Horsfall Gun” itself, about which so much has 
been written. As will be remembered, the finished weight 
of this, even at the present date, extraordinary forging, is 
24 tons 3cwt., 2qr. 211b., while yet in the rough it 
weighed nearly 25 tons. Its length from breech to muzzle 
is 16ft., and its 13in. bore is 13ft. long. The mass took 
seven weeks to forge, costing about £3,000 when entirely 
completed. It was made as long ago as 1856, in order to 
show that wrought iron ordnance could be soundly forged in 
spite of the well-known failure a short time previous of Mr. 
Nasmyth in an undertaking of this sort. Even in 1845, 
however, the Mersey Steel and Iron Company under- 
took work of this kind, as in that year they forged for the 
American frigate, the Princeton, a large gun 13ft. in length 
from breech to muzzle, weighing, previously to being 
turned and bored, 11 tons 3 cwt. 2 qrs.11b. The Horsfall 
gun was gratuitously presented to Government in 1856, and 
was subjected to very severe tests—it may, in fact, be said 
that everything was done to burst it. A slight flaw showed 
itself in the inside and at the end of the breech when it 
was bored out. The Government having objected to the gun, 
and the Mersey Company have thus taken it back in order 
to remedy this original defect. To carry this out a screw 
about 18in. long, and of the same diameter as the bore, has 
been tapped into the centre and back of the breech, This 
screw is hollowed out, and, in fact, forming the powder 
chamber, will receive a good portion of the impulse of the 
charge. When we saw it the gun was fixed in a lathe 
with a height of spindle of 6ft. 3in., and able to take in a 
shaft 65ft. in length. Another immense gun was lying in 
this shop, being that which was exhibited in 1862 at 
South Kensington under the name of the “ Prince Alfred 
Gun.” This solid wrought iron piece, of 10in. bore, by 
i 6in. long, weighs in its finished state 10 tons 15 ewt. 

qr. 141b., weighing, when forged, 13 tons 10 cwt. This 
gun has also been severely tested, and, some time ago, it 
was purchased by Captain Blakely, who intends to shrink 
Some of his steel hoops on the breech. A completely 
mounted rifled 12-pounder (3in. bore), was also to be seen 
! this shop. It is similarly a solid wrought iron gun, 

€ breech-loading eee being upon the plan first 
Practically introduced y Colonel Clay. The invention is, 
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however, claimed as original by Captain Forbes, formerly 
in the Piedmontese service, and now the writer ef the gun- 
nery articles for the Daily ny a We fully described 
this form of breech-loader at the time Colonel Clay’s ex- 
hibit was at South Kensington in 1862. The Mersey Forge 
Company have in fact taken.a very prominent part in that 
novel branch of engineering—the making of heavy guns. 
All Mr. Mackay’s experimental ordnance has passed 
through their hands, and thaf*inventor has doubtless to be 
grateful for much of his success to the excellent workman- 
ship and materials of this establishment. Mr. Mackay isa 
wealthy timber merchant of Liverpool, whose system of 
ordnance is no chance notion, as he has devoted some six- 
teen years to experiments in rifling small arms and heavy 
artillery. It seems to us that one of the most important 
features of Mr. Mackay’s system consists in the fact that 
the strain on his gun is much diminished, while it is un- 
doubted that he obtains an initial velocity 400ft. or 500ft. 
per second higher than with other systems. A monu- 
ment to the powers of his gun is the target representing a 
section of the Agincourt, which is to be seen at these works. 
Its 5iin. iron plate, excellent as it evidently is in material, 
is punched with a number of clean holes, while one corner 
of the massive plate is completely smashed up. It is pro- 
bable that no eight-inch bolt ever did so much execution on 
an armour plate. 

The area of this engineering shop proper is 200ft. by 
54ft., the work being taken to and fro by means of a 30-ton 
travelling crane. It is worked by a band made of hide, 
and moving ata velocity of about 1,500ft. perminute. This 
system of self-action for travelling cranes, which is getting 
to be universal in all large works, was first fully and exten- 
sively carried out by Mr. Ramsbottom, of Crewe. Cranes like 
this are now in use at. the Elswick works, Newcastle, and 
at the Gorton foundry, near Manchester. In the centre of 
the floor is a planing machine, about 12ft. between the 
uprights, and with a table 40ft. long, by Collier and Co. 
On this are planed the massive stern pieces, such as that of 
the Agincourt, with its complicated curves and grooves for 
the reception of the armour plates and framework of the ship, 
and weighing, with its sole and shaft boss, some 40 tons. 
Near this tool is another planing machine for armour plates 
20ft. in length by 4ft. wide, and of any practicable thick- 
ness, 

Passing into the forge, which extends over aroofed-in area 
of 42,140ft., we observe in course of manufacture a part of 
the massive wrought iron stern of the Penelope, one of the 
new Government rams. Very noteworthy are three great 
50-ton cranes for the hammers, with tubular jibs, made of 
puddled steel. We observe a very convenient form of 
hammer, now getting generally into use, and which is said 
to have been first worked out here. The Nasmyth cylinder 
is simply placed in a pair of horizontal girders, supported 
on uprights. The work beneath can thus be easily 
manipulated. The largest hammer here is 25ft. between 
these columns; the weight of the piston and hammer, in 
one piece, is 15 tons, being 15ft. 2in. in length. ‘Ihe fall is 
9ft. The anvil block is 103ft. square on the base, 64ft. in 
height, and weighs 62 tons. The total weight of all the 
castings is 130 tons. A rather smaller hammer, of the 
same kind, is 15ft. Gin. between the columns ; the weight of 
the piston and block being 8 tons, with a fall of 7ft. 
The anvil block, also bedded in the solid rock, is 9ft. square 
on the base, and it weighs 32 tons 15 cwt. Most of the 
other hammers are on the plan of Rigby, of Glasgow; 
two are of 6 tons each; one of 5 tons, one 3 tons 10 ewt., 
besides three or four smaller ones. We see that hematite 
iron ore is used for lining the sides of the puddling 
furnaces, without any admixture of cinder, in order to 
save the iron sides. The iron of the ore as it gets melted 
down and extracted is used up in the furnace. 

A certain form of patent water tube boiler has been 
considerably advertised, and consequently much spoken 
of, lately. It simply consists ofa vertical water tube, 
necessarily closed at one end, and fitted with a loose 
tube of smaller diameter. This inside tube does not 
reach to the bottom of the large one, but is open at 
the two ends. The consequence is that when the pairs 
are placed in communication with a water space, the 
flame having access to the exterior of the large pipe, an 
active down current flows through the small tube, with a 
contrary flow up the larger pipe. From what we have lately 
learnt in this part of the country it appears that Messrs. C. 
Jones and Son, of this place, have been setting up boilers 
of this kind for several years. Amongst these is a vertical 
boiler in the forge here, fitted with a number of water 
tubes of the kind. They have certainly kept free from 
incrustation, in consequence of the cleansing action of the 
rapid current produced by the excellent circulation of the 
water. We hear, however, that the tubes are rather liable 
to burst at the bottom, several having given way in this 
manner owing to defective welding. 

Much was heard a few years ago, and before the Bes- 
semer process burst into light, of the puddled steel from 
these works. The unfortunate defeat in a court of law 
of Herr Riepe’s patent for puddled steel seems to have 
hindered the development of this manufacture. The up- 
setting of the patent occurred on a technical plea on the 
wording of the specification. It was therein somewhat 
indefinitely stated that at a certain stage in the process 
the furnace should be lowered down to a “cherry-red” 
heat. It was shown that such a low temperature was 
not compatible with success in the process, that the speci- 
fication was thus defective, the patent being consequently 
“invalid.” In this way, and by such a trifling verbal 
error, a most valuable patent fell to the ground. ‘The 
natural consequence was that every ironmaster professed 
to be able to make puddled steel, though the process could 
only be successfully carried out by a set of carefully-trained 
workmen. Another consequence has been that puddled 
steel has not been manufactured of that standard excellence 
which might otherwise have been attained under the fos- 
tering influence of a patent right. 

The plate rolling mills are driven by an engine of 
250-horse power, and are placed immediately to the north 
of the puddling furnaces. Somewhat to our surprise, and 
testifying to the advantageous location of the works, they 
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find it profitable to roll merchant bar iron. We observed 
a circular saw used for cutting the iron, driven by Schiele’s 
steam turbine. The arrangement is found very convenient 
when a saw is required at a distance from power, but the 
apparatus is said to use up a great deal of steam. The 
south-western portion of the works, 200ft. in length from 
north to south, and 295ft. in width, is taken up by the 
rolling and armour plate mills. The armour plate mill can 
turn out plates from 20ft. to 40ft. long, 7ft. Gin. wide, and 
from lin. to 12in. thick. It can roll four per day. The 
apparatus is simply an unusually massive rolling mill with 
a reversing motion ; its framework is bedded in the solid 
rock, and bolted to a framing of oak beams, 24in. by 22in. 
of Quebec oak, about 40ft. long, in two lengths. ‘The fly- 
wheel is 25ft. in diameter, 1din. on the face, weighing 
nearly 60 tons; the driving wheel is 3ft. Gin, in diameter. 
It works into two cog wheels, each 8ft. diameter, and 18in. 
broad. ‘The rolls themselves are 8ft. in the barrel, and 
2ft. Gin. in diameter, each pair weighing 22 tons. The 
housings are 11ft. high, 7ft. Gin. broad, and weigh 11 tons 
each. ‘The entire machine weighs 300 tons. ‘Lhe heating 
furnace for the armour plates has two flues, between S0ft. 
and 60ft. long; the front is 20ft. broad, its interior area 
measuring 14ft. by 9ft. on the floor. A railway is laid 
down from the furnace door, to a slight incline, for guiding 
the carriage intended to take the slabs down to the rolls. 
A similar carriage is on the other side of the rolls, in order 
to send the incandescent mass back when the motion of the 
rolls has been reversed. 

The firm has always been noted for rolling the tapered 
bars of iron so much in demand in building wooden ships. 
This operation has long been done by a plan of rolls first 
invented by Mr. William Clay— an invention, indeed, 
which may have mainly helped to first bring that gentleman 
before the engineering public. The principle upon which 
the rolling mill is constructed is to give the top roll a 
vertical traversing motion during the passage of the bar. 
To do this gradually and with such equality that, by the 
time the bar has passed through the series of grooves, it 
gets the taper shape required, the top roller is kept down 
by means of the rod of a piston in a cylinder containing 
water. The more or less rapid rise of the top roller is 
effected by regulating the escape of the water (which is, of 
course, above the piston) by means of an adjustable valve. 
The apparatus has all the simplicity required for sach 
rough work, and has been found to act well for several 
years. We remember that the rolled taper bars of the 
Mersey Works excited some surprise in the unsophisticated 
bosoms of certain foreign visitors to the International 
exhibition. Lying about, we see a great number of 2in. 
thick bars, 12in. wide, and 18ft. long; and we heer that 
they were manufactured for the late Confederate States, in 
Taken to Bermuda, they failed 
to run the blockade, and have been bought for scrap by the 
works at which they were originally made. Sic transit 
glorta mundi ! 

We may observe en passant that most of the boilers 
ased in these works are, on account of the number of fur- 
naces, of the vertical kind, and it is remarkable that 
Giffard’s injector, once largely applied here, has had to be 
given up. ‘lhese instruments are stated to have been con- 
tinually failing, and endangering the boilers—a fall of 
level being more particularly injurious, and, at the same 
time, easy of occurrence, with vertical boilers. Whether 
this was due to bad water encrusting the nozzles, or—be 
it said hesitatingly—to the extra hydrostatic pressure, we 
do not know. 





EARTH CURRENTS AT GREENWICH 
OBSERVATORY. 


Very soon after the electric telegraph first came into practical 
use it was discovered that streams of electricity were continually 
flowing with more or less force from one part of the earth to 
another, nobody knowing whence they came or whither they went, 
These currents enter and leave the telegraph wires at the terminal 
earth-plates, and are generally too feeble to give any indication on 
the common galvanometer dial of telegraphic instruments. At times, 
however, these streams of electricity flow through the wires with a 
power equal to fifty, sixty, and sometimes even eighty cells of a 
Daniell’s battery, deflecting the ueedle till it remains obstinately in 
a horizontal instead of a vertical position, and stops all telegraphic 
business. At times, also, instead of flowing through the coils asa 
steady current of uniform power, alternate positive and negative 
currents pass along the wire, causing the needle to execute a frantic 
dance from side to side, governed by no law yst known to man, 
but which is not likely to remain hidden much longer, sinco Pro- 
fessor G. B. Airy, the Astronomer-Royal, with all his apparatus, is 
keeping a sharp watch on the tell-tale needle. 

These violent disturbances of the telegraphic needle are known as 
magnetic storms, They are not of very rare occurrence, and it will 
be remembered that one of them, of considerable magnitude, took 
place during the operation of laying the Atlantic cable. Although 
these storms were often very busy, no statistical records respecting 
them were made till a very recent date, because when they inter- 
rupted commercial b the employés of the companies had 
enough work on their hands to try go stop their mischievous effects, 
and to banish the troublesome visitors as quickly as possible. The 
telegraph companies, also, will not bang wires for the special ex- 
amination of these currents by scientific men, and scientific men, as 
everybody knows, never have any money, so cannot hang long 
wires for themselves. Government will not give them any, and 
when they by chance receive some their wives stop their foolish 
way of spending it in nasty chemicals, and apparatus which nobody 
understands—which is very right, and very proper, too; so for 
years the earth currents gambolled at their willy without anyone 
being the wiser. 

It’s an ill wind that blows nobody any good. When the first 
Atlautic cable broke, aud gave “dead earth” at 250 miles from 
Valentia, as commercial men could send no messages through it, the 
end was given to Professor Thomson, to experiment with the earth 
currents. In his report to the Government telegraph committee he 
said that the electro-motive force of the earth currents passing 
through the 250 miles of cable seldom equalled the power of two 
cells of Daniell’s battery—generally was less than that of one; 
sometimes positive and sometimes negative. When a copper earth 
plate was used there seemed to be nearly as much positive as nega~ 
tive; when an iron earth plate was used, the positive earth currents 
preponderated considerably, but still there would be occasionally 
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negative currents, On the night of the 24th of August, whilst the 
cable was workable to Newfoundland, Professor Thomson saw the 
mirror of his galvanometer make a violent beat, first to the right and 
then to the left, and no signals were received for half an hour. 
Newfoundland afterwards said there had been a violent thunder- 
storm there, so the end of the cable, for safety, had been very 
properly connected with the earth for half an wy od B ae in spite of 
the precaution it will be seen that a part of the electrical wave was 
forced into the cable when the lightning struck the earth. While 
Professor Thomson was watching the earth currents he sometimes 
found them to equal five or six cells, but very rarely. The small 
size of the distant earth connection, and the limited period the 
currents were watched, for account no deflections of unusual magni- 
tude being seen. 

Then Professor Airy rose at the meeting of the British Association 
at Manchester, in 1859, and said it was time that these terrestrial 
currents should undergo a little examination; that he had applied to 
Government for money to hang some insulated wires, and that our 
rulers, knowing that he knew the way to spend it to advantage, 
granted his request. Before this time, however, Dr. Lamont, of 
Munich, had been watching the earth currents, and found that 
electric waves varying in direction and intensity are constantly 
passing on the surface of the earth ; also that the waves correspond 
“ perfectly ” with the variations of terrestrial magnetism. It has 
since been confirmed at Greenwich that the variations of the 
declination magnet are in some way connected with the direction 
and power of the earth currents, still the two photographic records 
at the Observatory do not correspond perfectly. A wave from 
north to south produces an increase of westerly declination, and a 
weve from east to west gives an increase of horizontal force. 
Mr. Varley had also taken casual notice of the earth currents in 
England, as they made themselves visible at the great centre of 
telegraphic lines at Lothbury. To show how capriciously they 
varied in direction he reported to the Astronomer-Royal that on the 
29th of August, 1859, positive earth currents were received at 
Lothbury from Brighton, Ipswich, Yarmouth, King’s Lynn, and 
York, whilst at the same time negative currents were received from 
Southampton, Derby, Manchester, and Portsmouth. 

The apparatus recently erected by Professor Airy and Mr. Glaisher 
at Greenwich Observatory consists of two wires, each about ten miles 
in length, one running from the Observatory to Croydon, nearly in 
magnetic meridian, and the other erected at right angles to the 
magnetic meridian ; the latter wire terminates at Dartford. Croydon 
and Dartford were chosen, because it was easy to get the wires 
through to those places. The earth attachments at those places 
have been made by means of copper plates sunk in the beds of rivers, 
but at Greenwich they are made to the water pipes of the Observa- 
tory. The two wiree, on entering the building, first pass through 
two lightning protectors, consisting of brass tubes connected with 
the earth, but not touching the wires, although a multitude of fine 
metal points inside the tube are separated by an infinitesimal 
distance only from the wire. Hence, when os or electricity 
of high tension enters by the wires, the points draw it off harmlessly 
to the earth, The wires next enter a testing box, where they are 
held by terminal screws, in metallic connection with the registering 
apparatus. Each wire is then connected with its own astatic galva- 
nometer, which has about 100 convolutions of fine copper wire. 
‘These were at first surrounded by more than twenty times that 
quantity of wire, by Mr. Walker, of the South-Eastern Railway 
Company, who fixed the whole apparatus, but the currents then 
acted so violently on the needle as to give deflections beyond the 
range of the registering cylinder. Each galvanometer is made to 
carry a reflectivg mirror aun onejinch injlength, so it is in fact one 
of Professor Thomson’s reflecting galvanometers on a large scale, 
The magnet and mirror are suspended by a human hair, which is 
very troublesome to renew when by any chance it is broken. 

Here then are two wires, each attached to a reflecting galvanometer 
protected from lightning, and connected at both ends with the 
earth, Whenever, therefore, an earth current passes through one 
of the lines, its mirror is deflected to the right or left according to 
the direction of the current. It remains then to record these erratic 
motions photographically. All actinic daylight is excluded from 
the room by sheets of yellow glass in the windows, and a ray of 
bright light from a lamp passes through a common lens into the 
mirror of the galvanometer, whence it is reflected, as a vertical line 
of light into a semi-cylindrical lens, which throws it into the re- 
cording photographic paper in the form of a bright spot of light 
moving horizontally backwards and forwards with each variation in 
the earth current, The Dartford wire records its currents at one 
end of the cylinder, and the Croydon current is registered at the 
other, but both on the same sheet of paper. In order to obtain a 
true base line a third spot of light, which is immovable, is always 
shining on the centre of the paper. The cylinder revolves at a 
uniform rate by means of clockwork, so that when it has finished 
its day’s work it presents Mr. Nash, who tends it, with two rows of 
zig-zag earth current lines with a straight line between the two. 
Sometimes it is desirable to know the zero or neutral centre of the 
zig-zag record. This is obtained by disconnecting the wire alto- 
gether from the apparatus; no current can then the mirror is 
motionless, giving a straight neutral line as the cylinder revolves. 

This cylinder is made of turned and polished ebonite. Mr, 
Glaisher says it is a strange fact that a true glass one could not be 
obtained; they were found larger at one end than the other, or 
bulged in the middle, or had some defect sufficient to give an inac- 
curate record. The ebonite seems to resist the chemical action of 
strong nitrate of silver well, since it is always in contact with damp 
paper, saturated with that salt, yet the polish of the cylinder is un- 
injured. After the photographic paper is placed in position on the 
cylinder, it is kept there by means of an outer oylnder of glass. 
‘The glass acts a double part, since it also keeps the Paper damp and 
sensitive, by retarding evaporation. The paper used for this pur- 
pose at the Observatory is oe by a modification of the old 
‘Lalbotype process, Sixteen grains of idodide of potassium are dis- 
solved in one ounce of water, and twenty-four grains of bromide in 
another ounce of water, the two solutions being afterwards mixed, 
the paper soaked therein and allowed to dry. hen it is necessary 
to make the paper sensitive, it is brushed over with nitrate of 
silver, strength fifty grains to the ounce of water, the surplus 
liquid taken off by clean blotting paper, and a prepared sheet at once 
placed on the cylinder in a damp state. After being subjected to 
the action of the reflected rays for twenty-four hours, no marks are 
visible, or at least but faintly so, on the paper. The marks are de- 
veloped by mm ae sheet in a saturated solution of gallic 
acid, and the image fixed by a in hyposulphite of soda and 
washing. ‘he records made and filed at Ag Observatory during 
the short period this apparatus has been in operation, show that the 
meridianal wire is far more subject to earth current disturbances 
than the other. M, Glaisher is of opinion that these earth currents 
will often seriously affect the working of any long cable laid in the 
line of the magnetic meridian, 

Such is the new apparatus from which information of the most 
important character is expected respecting an unknown region of 
electrical science. But this arrangement is faulty in many respects, 
and must soon be superseded by other mechanism, more complete in 
character, and less liable to error. For instance, when great mag- 
netio storms occur, the rays of light are flung completely off the 
range of the cylinder, so the maximum waves are unrecorded. 
Again, the earth connections themselves cannot be neutral with a 
copper plate at one end and leaden pipes at the other. The astatic 
needle, also, is not the best form that could have been chosen. Mr. 
©. F. Varley, the celebrated electrician, was consulted on the sub- 
ject, and gave the following opinion, together with some valuable 
em experiments of his own, which are here published for the 
irst time:— 

“| have seen your apparatus, which, as at present constructed, is 
not favourable for obtaining accurate determination of the strength 
of these currents. The directive horizontal force of the earth’s 
magnetism does not vary considerably; the amount of variation, 
however, is shown by your magnetic ; and were a tangent 
galvanometer used the photographic records of the earth currents 
would be directly comparable, 





“ At present mg have a galvanometer coil with one needle 
inside, one outside, both pointing in the same direction. If, by any 
accident or change of temperature the strength of the inner magnet 
should fail partially or altogether, the earth currents would cease to 
act partially or nearly wholly upon the magnetic system, conse- 
quently erroneous indications would be given. 

“ As you have plenty of power I would recommend using a coil of 
wire, say Gin. in diameter inside, 8in. or 9in. outside, and from 2in. 
to 3in. broad, with a needle about jin., or say lin., in length, carry- 
ing the mirror, the whole suspended by a single thread. This 
would be a tangent galvanometer, and the photographic records 
being tangents, the force of the current would be exactly propor- 
aga to the length the image wandered from the zero or neutral 

ine. 

“ Galvanometers made with two coils anda needle between are by 
no means regular. You will probably find that if an electrical 
current of unit force would deflect your present needle one degree, a 
current of three units’ force would deflect the needle four degrees, or 
even more, because with the smaller deflection the needle is further 
away from the coils of wire than when deflected. The objection to 
a second magnet outside the coil is that no two magnets are alike. 

“Tf the whole of the magnetism be inside the coil, and augment or 

decrease in power, it produces no sensible variation in the angle of 
deflection, because the directive force of the earth upon the needle 
decreases in an equal ratio. It would therefore be better, if the 
present magnets and coils are retained, to remove the outer magnet 
altogether. If you decide upon using tangent galvanometers, it 
will simplify the operation of determining the strength of the 
current considerably, because, provided that the resistance of the 
circuit do not change, having once determined the value of a given 
deflection, all subsequent results can be referred to it. In any case, 
the standard of comparison that I would recommend is an clement 
of Daniell’s battery, and further on I have pointed out the best 
method I know of getting a uniform electro-motive force from that 
battery. 
m With the present apparatus the following method will give a 
direct measure of the strength of the current. By means of a 
differential galvanometer determine the resistance of the circuit 
from the earth plate at Greenwich through the galvanometer and 
line wire to the earth plate at the distant station. Let this resist- 
ance be r. 

“ Determine the resistance of the galvanometer at Greenwich by 
itself. Let this be g. 

“ Let the electro-motive force of the earth-current, i.e., the 
difference of potential between the two earth plates, be y. 

“ Let the electro-motive force of one cell of Daniell’s battery be 
E (in the present case equal to unity). 

“ Let the strength of the current produced by the single cell of 
Daniell’s battery “44 n units, including that of the galvano- 
meter g, say 1,000, be 1; this current to be recorded on the daily 
photographic register, by passing the current from the one cell of the 
battery through the galvanometer and x — g units of resistance. 


“By Ohm’s law I= =f and by the same law, if i represent the 


strength of the earth current, i = a 


a andasin the present case 


“Then 2:—::i:,andy= 


it is proposed to make E =i, the value of y will be = ; 
n 


“Tn the present instance, as the scale must of necessity be un- 
equal, from the proximity of the coils to the magnet, it will be 
necessary to ascertain by experiment the value of different deflections 
of the image upon the photographic paper, by varying the amount 
of resistance (n) in circuit. 

“That done, it will be found necessary to make daily records of 
the amount of deflection produced by the single cell through the 
galvanometer and x — g units of resistance, making the total re- 
sistance equal ton. But if the tangent galvanometers be used it 
will only be necessary to determine once the constant of the instru- 
ment—that is to say, what is the value of an inch of motion multi- 
plied by the earth’s horizontal magnetic force; and the strength of 
the current can always be obtained directly, provided the resistance 
of the whole circuit (r) do not i y 

“ This, however, must be tested from time to time in any case, 
and by some of my testing apparatus it can be determined in a few 
minutes. The resistance of the earth is so small, if the earth plates 
are sufficiently large, that it need not be taken into consideration, 
nor need that of the single element of Daniell’s battery, provided 
that n be taken very large compared to the resistance of the cell. 

“Tt is, however, probable that if a current be made to flow through 
the circuit and the earth plates into the earth for any considerable 
time, it will, by oxidising the plate at one end and reducing the 
surface of the plate at the other, cause the plates to become polarised, 
and to give rise of themselves to a current, as in Grove’s gas battery. 

“In some experiments I tried some years ago I cast two zinc 
rods from one pot of metal and bored two holes, each to the depth 
of 15ft., within a yard of each other, iuto the same virginclay. Both 
rods were buried in these holes, with an equal weight of sulphate 
of zinc, and yet, with all these precautions, one rod was always 
slightly positive to the other. In order to get uniformity, I found 
it necessary to use several rods cast from the same metal, at each 
station, each rod being amalgamated and inserted in a porous vessel 
containing sulphate of zinc, the connecting wire being well insulated 
with gutta-percha. Zinc is much the best metal for earth plates, 
so far as regards getting uniformity.” 

Mr. Varley afterwards gave the following suggestions for obtaining 
a uniform standard of electrical comparison :— 

“ The best and most uniform standard with which I am at present 
acquainted is a carefully constructed Daniell’s battery, to be charged 
whenever required, and only kept charged so long as is necessary 
for experiments, to prevent the solutions mixing by diffusion through 
the porous cells. 

“The zinc plate should be a cylinder of zinc, say 4in. in diameter 
and 4in. deep, cast of pretty pure metal, and well amalgamated with 
pure mercury. The porous cell should be, say 3in. diameter, 6in. deep, 
made of bas ’s red ware, which is the best I know. The 
pd should be a cylinder 2in. in diameter, 4in.deep. The copper 
cylinder must be kept concentric within the porous cell, and the 
porous cell concentric within the zinc, by means of gutta-percha 
rings or glass wedges. The pores of the porous cell should be 
saturated with the zinc solution as under:—The exterior of the 
porous cell to be filled with the zinc solution, viz., a semi-saturated 
solution of pure sulphate of zinc. The porous cell to be filled with 
a nearly concentrated solution of pure sulphate of copper. The 
zinc plate and the copper plate to be covered at least an inch by their 
respective solutions, and the connecting wires or electrodes to be 
carefully covered with pitch and gutta-percha, so as to preserve 
them from contact with the fluid. 

“ With these precautions the electro-motivo power of the battery 
will be found sensibly constant. 

“ When the battery has been used the copper solution should be 
returned to a well stoppered bottle, containing some oxide of 
copper to take up any free acid. The zinc solution should be pre- 
served in a v containing a little oxide of zinc for the same pur- 
“ and to decompose any sulphate of copper that may by accident 

in it, The porous cell, when not in use, should be kept im- 
mersed in a vessel containing some of the zinc solution, together 
with a little oxide of zinc, and should be washed each time before 
being put into the battery, to remove the zinc solution adhering to 
its surface. It is important that the pores of the porous cell be 
filled with the zinc solution, and not with pure water, since in the 
latter case the resistance of the element will be great, and irregular 
in amount from day to day. 

“ A glass or gutta-percha plate should be placed on the bottom of 
the porous cell to prevent the porous cylinder from touching it, for 
should it do so it would in that part be in contact with the zinc 
solution, and a slight and varying reduction in the tension or 





electro-motive force would be the result. With these precautions» 
especially if something like uniformity of temperature be main- 
tained, great accuracy will be obtained.” 

Such is the standard recommended by Mr. Varley, whereby to be 
guided in the new electrical researches. Although the extreme 
nicety he suggests is sure to be adopted as much as possible when 
the apparatus at Greenwich is renovated, it must be remembered that 
these suggestions do not much invalidate the value of the present 
records. The slight electrical difference, for instance, between two 
earth plates of zinc, instead of amalgamated zinc, would not give a 
sufficient current to cause any visible difference in the photographic 
records, especially with ten miles of iron telegraph wire between the 
earth plates. 

One other fact remains to be noticed. The light used to act upon 
the photographic cylinder is not the lime light or the magnesium 
light, as might have been expected from their actinic power. 
Common gas is simply passed through naphtha, from which it 
emerges richer in carbonaceous particles, and is found to burn with 
a bright steady light, amply sufficient for the purpose. 


TECHNICAL TRAINING OF ARTISANS. 


Tue following account of the Belgian Government Institution for 
the Technical Instruction of Artisans has been prepared by Mr. 
Oliver Le Neve Foster for the “ Journal of the Society of Arts:”— 

The industrial schools of Belgium are ten in number, namely, the 
Industrial School of Bruges, the Industrial School of Gand, the 
School of Arts and Trades at Tournay, the Training School of 
Soignies, the Industrial School of Litge, the School for Workmen 
at Verviers, the School for Industrial Drawing aud Weaving at 
Verviers, and the Industrial Schools of Huy and Seraing. Amongst 
these industrial schools may be included the Higher Institution of 
Commerce of Antwerp, although it differs from them essentially, 

With the exception of the schools of Gand and Liége, these insti- 
tutions are of recent date. The State in general has had someshare 
in the expenses of their establishment. Although Government 
gave some aid every year to the expenses of these schools, yet it did 
not interfere at all in a direct manner in their management till 1859, 
and till then left to the communes the nearly exclusive guardianship 
of the high interests belonging to these establishments. But from 
that time they were reorganised completely by Government. 

The instruction is free, except at Antwerp. Those only are 
admitted to the schools who are under a fixed age, and who have 
passed a preliminary examination, showing them to possess a certain 
general knowledge, such as is obtainable in the higher classes of 
elementary schools; but there are also evening classes for adults, 
which serve, if needed, as preparatory schools. 

Each establishment is under the direction of a managing com- 
mittee. Its staff consists of a director, professors, and one or more 
inspectors named by the common council and approved by the 
Minister of the Interior. The committee fixes the hours of the 
classes, exercises a general supervision over the studies and 
discipline, and sends an annual report on the state of the school to 
the Minister of the Interior. The director is usually chosen from 
amongst the professors ; he is entrusted with the superintendence of 
the studies and the carrying out of the regulations with regard to 
the teaching and discipline. 

Tue Inpusretat Scxoon or Bruces (Ecole Industrielle de Bruges) 
was founded in 1853; it is annexed to the Academy of the Fine 
Arts, and is placed under the direction of the parochial board. Its 
object is to initiate young artisans into that knowledge which in 
general is most indispensable for arts and trades. ‘I'he instruction 
comprises elementary mathematics, mechanics, physics, and che- 
nistry in its applications to manufactures and drawing. It is of an 
elementary and at the same time practical nature, and lasts about 
three years for the whole course. 

The classes are so arranged that the pupils of both schools may 
follow them in common. ‘The pupils of the academy receive at the 
industrial school the theoretical lessons necessary for forming good 
workmen ; at the academy they receive the instruction in drawing 
which relates to industrial art. 

The government of the school is in the hands of a committee 
composed of six members, two named by the parochial board, two 
by the existing deputies of the province, and two by the Minister of 
the Interior. 

Tue Inpustetat Scuoon or Gann (Ecole Industrielle de Gand). 
—Under this name are united in one institution the industrial school 
and the school for industrial designing and weaving of this town. 
The first of these establishments was founded previously to 1830, 
and was governed by a code of regulations, bearing the date of 
27th November, 1833. The latter was instituted in 1852. 

The new regulations decided on by the parochial board and 
approved of by the Minister of the Interior, bearing the datest 
26th October, 1860, established the manner in which these two insti- 
tutions were to be governed. 

The classes of the two institutions were united and made to 
include elementary algebra and geometry, descriptive geometry, 
plan and ornamental! drawing, the elements of physics and iadustrial 
mechanics, weaviog, the technology of textile fabrics, chemistry, 
and industrial economy. 

The classes are conducted both in French and Flemish, and are 
extended upon a period of four years. The classes are public and 
free, with the exception of those for drawing and weaving. The 
number is, on an average, 900, who follow one or more courses of 
lectures in different branches, but principally in industrial mechanics. 
It is worthy to be noticed that the majority of the professors at this 
school are former pupils of the classes. This circumstance is, per- 
haps, not without its influence on the practical results which this 
institution has produced. ‘These results are manifold. Thus, as to 
the pupils themselves, almost all of whom received their education 
at the free parochial school, they are now to be seen at the head of 
almost every industrial workshop, some as the owners, the majority 
as directors and foremen, and it is only by an exception, which is 
becoming rarer from day to day, that one meets anywhere a foreign 
foreman. As to the local industry, the results are not less striking. 

Tue Scuoon or Arts AND TrapEs or Tournay ((Ecole d'Arts et 
Métiers de Tournay) was opened in 1841, for the purpose of perfect- 
ing the manufactures of the town of Tournay, and for forming good 
foremen and workmen. Under the old organisation the pupils paid 
annually the sum of £10 (250f.), for which they were boar ded, 
lodged, clothed, received a certain elementary instruction, and were 
taught a trade. 

By the decree of the 1st October, 1860, this establishment has been 
quite reorganised, and everything has been taken away from the 
new institution which was contrary to what it was really designed 
for, namely, to its being an establishment for the technical teaching 
of the working classes. Thus, the boarding-school has been sup- 
pressed, and, in order to render the school perfectly industrial in 
character, public evening classes have been formed, which all work- 
men and apprentices are allowed to attend gratuitously. 

The pupils receive technical instruction in the workshops. ; 

Before the reorganisation took place there were four workshops in 
the school—the building workshop, the workshops for cap-making, 
coppersmith’s work, and weaving. ‘The two latter have been dis- 
continued, as they afforded no good results. By way of compensa- 
tion for this, the workshop for cap-making has been notably 7 
veloped and raised to perfection. At the same time the stock o 
tools for the workshops for building machines has been completed. 

The theoretical instruction given at the school consists of arith- 
metic, elementary geometry, physics, chemistry and —— 
and mechanical drawing, ‘Tho budget of the school is as fol- 
lows :— 

A.—Receipts. 

1. The subsidy of the commune. 

2. The subsidy of the province and the state. 

3. Its produce. 

B.—Expenses. 
- The salaries. i oa s . 
. The money necessary for the keeping in repair and the im 
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rovement of the apparatus for teaching, and the expenses of the 
Fistribution of the prizes. a 

3. The expenses of warming and lighting. 

4, Additional expenses. 

Tue InvusTniat Scoot or Lrece (Ecole Industrielle de Liége) 
was first erected by some — individuals during the latter years 
of the union with Holland. It preserved the ch of a private 
establishment till 1852, when the commune of Liége, having 
recognised its utility, admitted it among the communal establish- 
ments, and determined to reorganise it, which was accordingly done 
in 1860. 

The instruction comprises elementary mathematics and descriptive 
geometry in their applications to manufactures, physics, elementary 
and applied mechanics, chemistry, drawing ana a that 
applied to manufactures), and hygiene. It is given by six pro- 
fessors, one of whom is the director. The classes are 
evening from seven to nine, and are gratuitous. There is likewise 
a preparatory section, the classes of which are also held in the 
evening, and a special class for stokers. ‘The duration of the studies 
is three years. No pupil can be admitted who is less than fourteen 
years old, and who has not undergone satisfactorily a preliminary 
examination in reading, writing, grammar, arithmetic, and the 
elements of drawing. The number of pupils varies from two to 
three hundred. The new organisation which it has just received 
will probably add much to the advantages which the manufacturers 
of Liéze derive from this establishment. 

The budget of this school is of a similar nature to that of the 
last. 

The remaining industrial schools of Belgium, which I have not 
noticed, are of a similar character to the above-mentioned ones; the 
subjects taught there are almost exactly the same—except that at 
the school of Soignies the theory of stone-cutting and modelling is 
tanght, and that at the school of Seraing the pupils learn, among 
other subjects, the working of coal mines. 

Amongst the educational establishmenis for the improvement of 
the working classes, perhaps the most important are the apprentice 
workshops (/es ateliers d’apprentissage), a good account of which is 
given by M. de Grave in his “ Notice sur les Ateliers d’Apprentis- 
sage dans les Flandres.”* He states that the principal employment 
of the working classes in Flanders was weaving by hand, but when 
machine weaving was introduced into England a great part of the 
business of the Flemish weavers was taken away from them. 

By a fatal coincidence, too, just at the moment when a trade 
which had seemed inherent in the soil of Flanders was being taken 
out of the hands of a quarter of a million of workmen, a potatoe 
famine and an epidemic of typhus fever added their horrors to the 
general distress. In order to furnish a mode of gaining a livelihood 
to the women spinners, who had been thus deprived of all means of 
subsistence, there were instituted in nearly all the communes of 
Flanders, by means of pecuniary aid from Government, manufac- 
turing schools, in which women and girls, under the superintendence 
of skilled mistresses, were taught embroidery, glove making, sew- 
ing, knitting, and woesially lace making of all kinds. But it was 
not only spinning by hand that thus became lost to Flanders as a 
branch of industry, but hand-weaving as then carried on. The 
weavers had never produced but one kind of work, as they had 
always been certain of being able to dispose of it advantageously. 
Their tools had remained the same for ages, and hence they were 
unable to struggle with success against the more perfect machinery 
then introduced into Ireland. 

This being the state of the case, it became necessary for Govern- 
ment to take measures for the protection of weaving. 

In order to carry out the designs of Government the apprentice- 
workshops were introduced. The organisation and the carrying on 
of establishments of this class were necessarily economical. The 
branches of industry exercised there were placed completely under 
the management of those masters (industrie/s) who were willing to 
undertake it, Government reserved to itself solely the right of watch- 
ing over these establishments. 

The superintendence was exercised by the provincial inspector of 
workshops, and by a special committee appointed for each work- 
shop, and composed as much as possible of persons of the neigh- 
bourhood acquainted with industry. in the contracts relating to 
these workshops it was always expressly stipulated that the con- 
tractors should give the persons who desired to devote themselves 
to such work every necessary help, should initiate them into the 
modes of working, and authorise them to imitate the machines and 
their products. 

The necessary aid for this was furnished by the Government, the 
province, the communes, and the bureaux de bienfaisance. 

The aid was not granted to place the contractor in a position to 
manafacture stuffs at a cheaper rate, but solely to indemnify him in 
case of those losses which every new enterprise entails. 

The public intervention in the expenses of these workshops was, 
from the beginning, regarded as of a temporary nature. By degrees 
it was withdrawn, and at present there is not one workshop which 
receives aid from Government. 

Besides these workshops of which we have just spoken, there 
were erected a considerable number of free apprentice workshops 
(ateliers @apprentissage libres), that is to say, workshops in which 
the masters, without being bound by any engagement, furnish the 
thread, and pay a price agreed upon for the weaving; so that the 
preference is always given to the master whose conditions are most 
favourable to the apprentices. The greater part of these institutions 
are still in existence. They were erected in places where it was 
judged expedient not to introduce new manufactures, but solely to 
make more general the use of a more perfect system of machines, to 
develope the aptitude of the working classes, and to facilitate the 
4pprenticing of young workmen. 

_ 4n 1860, an inquiry into the state of these workshops was made, 
in order to prove the propriety of their being continued or discon- 
tinued. After the question had been entered into at length in the 
Chamber of Deputies, the Minister of the Interior, M. Rogier, made 
the following statement:—‘ You have heard the evidence, and I 
think at present that no one can for a moment dream of the suppres- 
sion of theapprentice workshops. Everywhere, in about eighty 
communes, and with but three or four exceptions, they are defended 
with inconceivable energy. All the communeg entreat Government 
not to take away its benefitting hand, and save the great results 
which have been obtained by these institutions, for the complete 
Suppression of mendicity and vagabondage, for the progress of 
morality, and the welfare of the people; all, almost without excep- 
tion, express this opinion in the most energetic terms, and myself, I 
avow it, I did not expect such a demonstration; I did not expect 
such a unanimous adherence; I scarcely believed that the institu- 
= st cgyention workshops could have produced such considerable 

C) ” 

‘The apprentice workshops are established in buildings either con- 
structed for this purpose by the communes or hired. 

A machine for hand-weaving, of as perfect a nature as possible, is 
placed there, 

The direction is entrusted to an administrative committee, 
appointed, on the advice of the communal administration, by the 
80vernor of the province. Instructors are appointed by the governor 
of the province, for the purpose of teaching professionally the 
‘pprentices. It is necessary for every instructor to be able to read, 
write, calculate, and teach the apprentices all the practical and 
theoretical details of the branches of industry exercised in the 
Workshop. The apprentices are instructed in everything that forms 
part of the art of the weaver. 

A salary is granted tothe apprentices, varying according to their 
ability and the stipulated conditions with the masters who furnish 
the workshop with work. 

A deduction of between five and ten per cent. on the salary is 
made, and the amount of the deductions goes to furnish the appren- 
EL With tools n for his trade when he leaves the workshop. 

emeutary instruction for two hours a day is given to the 
apprentices. 
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British Steam Vessers.—A report just issued from the General 
Register and Record Office of Shipping and Seamen gives a vast 
body of statistics respecting our steam vessels afloat. Their number 
on January Ist, 1865, was 2,401; registered tonnage, 676,247 ; gross 
tonnage, 992,550. The mere catalogue of their names is not 
altogether devoid of interest. Of course the names of persons and 
— predominate, and royalty need have no fears so long as such a 

ost of Victorias, Alberts, Alexanders, and Queens, cover the waters 
of the world. Then there isa lot of pet names in which the loving 
memory of Annie, Emma, or Mary Jane, is preserved. Advance 
and Alacrity are very proper titles, but who chose Aburiri for the 

urpose of puzzling the sailors? There are a Bat, a Beagle, two 

eavers, only one Beauty, four Bees, and but one Bishop to look 
after the lot. Black boys, diamonds, and ducks, bluebells, bonnets 
and jackets, are pretty well represented, and there is a Bold 
Buccleugh, and a Bonny Dundee, besides Highland Laddies, to do 
any fighting that Scottish boats may require to be done. The 
water has but one Bride, a clear proof that Oceanus is not a Mormon 
or a Mahometan, or anybody else that believes in polygamy. Jack 
is notably fond of “fair” women, and so we find several Blanches 
and Biondes, but only one Brunette. Somebody has preserved 
the name of Cardiual Wolsey by attaching to it a forty-four ton iron 
boat at Middlesborough. Poetical men have chosen Childe Harolde, 
and classical tastes have dictated Cato, Ceres, Venus, and many 
other of the heroes, gods and goddesses, which M. Lempriere has 
collected together. There are sixteen Citizens at sea, a goodly 
number, but not enough to run the risk of quarrelling if they keep 
tolerably well apart. Somebody assumes to himself the bellicose 
title of Cock-o’-the-North, while there seems to be any quantity of 
Conquerors, and only one advocate of Concordia. Who on earth 
Colocotronis is we are not informed, and why so many Eagles 
should readily take to the water is not easily explained. Enterprise 
is a good name ; but Buclid was not a sailor, and a Firebrand would 
be extinguished in the ocean. Garibaldi’s name has, of course, been 
given to everything, from lucifer matches upwards, and, therefore, 
itis very natural it should be given to ships. An egotist has simply 
affixed “I” to the bows of his boat, and he ought certainly to keep 
company with the one solitary Irishman there is afloat. Mavro- 
cordatos is a queer name for a London vessel, and so is Preussis- 
cher Adler, for an Irish one. But there is no accounting for the 
> teaser time, place, and fancy, which dictated these quaint 
utles. 

Tue “Crip” ror tHe Cuicaco Lake Tunnet.—The walls of the 
crib are constructed of blooks or logs, hewn square, and Ift. in 
thickness. The distance between the walls is 11ft., leaving with 
the inmost wall @ pentagonal enclosure, comprising an inscribed 
crib of 25ft. in diameter, The crib is barred so thoroughly that it 
might be tumbled over without injury. It contains 750,000ft. of 
lumber, band measure, and about 150,000 !b. of iron bolts, making 
in all about 1,800 tons weight. ‘I'he outside wall was thoroughly 
caulked, equal to a first-class vessel, and over it was placed a layer 
of lagging, to keep the caulking in place and protect the crib from 
the action of the waves. It will stand about 7ft. above the water- 
line, and 5ift. will be built above. The centre of the crib is a large 
hollow space, into which a huge cylinder of cast iron, 9{t. in 
diameter, will be lowered in sections about 10ft. in length. The 
lower section will have a chisel edge to gut through the soil. The 
joists are water-tight, with broad flanges turned true and grooved 
so as to take in a ridge of cement. ‘The cylinder will pierce the 
clay to the total depth of 64ft. from the surface of the water. After 
reaching the bed of the lake, the top will be covered with a plate of 
iron, and the tube exhausted by means of an air pump; the pres- 
sure of the atmosphere outside will force the piece into the ground, 
théair will then be admitted, another piece lowered to it, and the same 
process repeated ; this will be continued till the entire cylinder is 
fixed. When this is done, all will be ready for the workmen to 
descend into the tube of the cylinder and proceed to excavating. It 
is expected that this will be about the middle of September. The 
water will be pumped out and the workmen wiil then begin to ex- 
cayate, striking out to meet those at the other extremity. It is 
considered to be certain that the engineers have made their calcula- 
tions so accurately, that the party of workmen excavating from the 
way of the crib will, in about a year, meet those at work on the 
present tube, and the walls of the tunnel fit exactly together. It is 
intended, when the tunnel shall have been completed, to let in the 
water through the sluices in the walls of the crib. At this point 
the water is very pure and clear. It has never been found to con- 
tain more than eight grains of solid matter to the gallon; and the 
distance from shore, two miles, isso far that storms will not affect 
its quality. The north-western current in the lake will carry away 
the tilth emptied into the lake round the head and to the Michigan 
shore. The tunnel ascends or slopes, as it goes out from the shore, 
about two feet per mile. Many apprehend that the pressure of the 
water on its first entrance will sweepaway the brickwork and collapse 
the walls; but as the bricks are set into the clay, whichis almost as 
firm as solid rock, and the internal pressure of water will be equi- 
valent to that from the outside, this is hardly to be feared. If 
nothing occurs to interrupt the completion of the tunnel, or to 
destroy it when finished, Chicago will have secured an inexhaustible 
supply of as pure and wholesome water as is to be found on the 
western continent. 

Tue Coat Bens or Brazi.—Some time since it was stated in 
our columns that Mr. N. Plant had discovered large deposits of coal 
in the province of Rio Grande do Sul, Brazil. It appears, froma 
late number of the Anglo-Brazilian Times, that Mr. Plant had sub- 
mitted some fossils and geological illustrations of the province to 
Professor Agassiz, who was ona scientific expedition to Rio de 
Janeiro ; and from that distinguished savant Mr. Plant has received 
the following interesting letter:—“ Rio, June 18th, 1865. Dear 
sir,—I have not yet returned my thanks for the fine specimens you 
have presented to me, though ever since I saw them | have looked 
for a moment's leisure to do so. However, this gives me an 
opportunity of expressing a more mature opinion concerning their 
geological age, which I am glad to have an opportunity of recording, 
especially since the examination 1 have made of them has satisfied 
me of the correctness of some views concerning the fossils of the 
oldest geological formation, in which I had little confidence. That 
these organic remains all belong to the carboniferous period is un- 
questionable, and it is the close affinity with the characteristic fossils 
of Europe which particularly interests, and in a measure surprises 
me. Had the whole collection been made in Pennsylvania, I would 
not more decidedly have recognised its carboniferous characteristics, 
down to the rocks underlying and overlying the fossiliferous beds ; 
and the photographs you have shown me of the localities leave no 
doubt of the great extent and value of the coal beds proper of the 
river Candiota, while the coal itself may fairly be compared to the 
best in the market, judging from the specimens you have shown me, 
and those I owe to your kindness. As to the coal of the Falkland 
Islands, I can only com it to the anthracite of Mansfield, in 
Massachusetts, and the adjoining deposits in Rhode Island; though 
it does not appear quite so pure as the best anthracite of the United 
States; but this is an impression derived from surface specimens, 
gathered at random. With my best wishes for the further success 
of your geological explorations, in which I hope you may hereafter 
also include the drift and erratics, now that you are satisfied of their 
existence in Brazil, I remain, yours very truly, L. Agassiz.— 
N. Plant, Esq.” Ina note to the foregoing, the editor of the Anglo- 
Brazilian Times says :—“ We point to the latter portion of this very 
important letter of Professor Agassiz as a provisional answer to the 
assertion made by the medical officer of her Majesty’s ship 
Stromboli, to the effect that coal does not exist on the Falkland 
Islands. The question is a scientific one, and the great pbi- 
losopher from Cambridge, United States, has, by geological 
deduction, as we have seen, declared in favour of the position 
assumed by Mr. Ramsay Cooke, of her Majesty’s ship Egmont, who 
was the first discoverer of these coal beds, and who assures us that 
the coal from these deposits was burned by her Majesty's ship 
Satellite, on her passage from the Falkland Islands to Kio.” Since 
writing the foregoing letter, Professor Agassiz and his staff have 
left Rio, to explore the district watered by the Amazon. 








Ferenc Coast Terecraruic System.—Within the last few years 
the oceanic coasts of France have been brought into communica- 
tion, by means of the electric telegraph, with the head-quarters of 
the four maritime commands established in that portion of the 
empire ; the stations on the coast are also supplied with semaphores, 
which enable vessels to communicate by means of signals, so that the 
Minister of Marine is in fact in direct communication, not only 
with the coast, but with every vessel within signal range. These 
semaphores are also open to the public, so that the captain of any 
vessel, inward or outward bound, may send or receive news direct 
to or from any part of the coun’ In order to complete the 
system, however, it will require eighteen submarine cables to be 
laid down between the mainland and the islands dotted about the 
coast, and the laying of these is about to be commenced by the 
vessel especially devoted to that purpose by the Imperial Govern- 
ment, the Dix Decembre, which has returned from laying the 
Algerian cable. Amongst the coast cables to be laid immediately is 
that which is to unite the Isle of Ushant with the main land. 

Tue Late Mr. Aprroup.—We regret to announce the death of 
Mr. Appold, which occurred last week at Clifton. Mr. Appold was 
well-known among engineers and men of science for his great 
ingenuity as an t hanician. His centrifugal fpumps 
formed striking features of our Great Exhibitions both in 1851 and 
1862. The paying-out apparatus used in laying submarine tele- 
graphs was mainly his contrivance, and he, at least, shared with 
Mr, Hawkshaw the credit of first suggesting the use of syphons for 
draining off the flood waters in the fen country, when the embauk- 
ment there gave way some time ago. The most remarkable proofs 
of his cleverness as an inventor, however, were collected in his own 
house and the works adjoining it. ‘There, everything that could be 
made so, wasautomatic. The doors opened as you approached them, 
and closed after you had entered ; water came unbidden into the 
basins ; when the gas was lighted the shutters closed; a self-acting 
thermometer prevented the temperature rising or falling above or 
below certain fixed points ; and the air supplied for ventilation was 
both washed to cool and screened to cleanse it from blacks, Even 
the gates of his stableyard opened of themselves as he drove through, 
aud closed again without slamming. Mr. Appold was a dresser of 
furs by a secret process, which he practised successfully for many 
years, and which secured him a practical monopoly of the trade, and 
he always maintained that his was a far more effectual way of 
working an invention than any patent. 

Cast Sreet ror Bomsers.—A most inotelligent and energetic 
mechanic, Mr. 8. H. Roper, of Boston, Massachusetts, has been for 
some time engaged in making steam carriages for experimental 
purposes with a view to obtain the greatest efficiency for the least 
weight, and to render the steam carriage an independent, convenient, 
and useful motive power. In these efforts he has been highly 
successful, and, although he regards the carriage more as a plaything 
than for its general utility, he has pursued the subject thoroughly, 
and decided some questions which are interesting to the mechanical 
community. ‘These relate chiefly to a reduction of weight for steam 
engines and boilers of a given power. This steam carriage weighs 
but 4501b. in complete running order, with water for eight miles, 
The cylinders are double, direct-acting, 3jin. bore and 10in. stroke. 
The boiler is the most remarkable detail and is a novelty worth 
seeing. The shell is 30in. long and 15in. diameter. It is a vertical 
tubular boiler with an internal fire-box, and the tubes are 10in. lon 
by in. diameter. The shell, as well as the tubes, is made of steel, 
and it is in the employment of this material that Mr. Roper has 
been able to reduce the weight, and not only maintain but increase 
the evaporative efficiency of his boiler. The shell is yhin. thick, 
while the tubes are only jin. With this boiler steam has been 
raised in eight or ten minutes, and it is capable of bearing a pressure 
of 901b. per square inch with entire safety. It supplies all the 
steam necessary for the two cylinders, and propels the carriage eight 
or nine miles an hour without any difficulty.— Scientific American, 

TransatLantic Steam Communication,—Great activity is mani- 
fested in Europe over the establishment of new steamship lines to 
compete for tne carrying trade between the two continents. 
The Hampshire (England) Jndependent, of a somewhat recent date, 
says that a company, long projected, is about to go into active 
operation with new ships between New York and Liverpool. The 
alliance is called the imperial Transatlantic Steam Company, and 
the steamers are to be 4,000 tons burden. In addition to thig 
line others, already in working order, are extending their opera- 
tions, adding to their fleets, and remodelling them, so that every- 
thing necessary to success will be insured so far as human foresight 
can go. The French line recently established, running the Wash- 
ington and Lafayette to this port, is, or was, worked by an English 
company, and called at a French port only incidentally on the 
outward and return trips. These ~ are to be taken off and their 

laces filled by others (worked by a French company) better fitted 
for the service. It is now intended to put on not less than five 
first-class screw ships—the Europe, Napoleon Iil., St. Lauren 
Pereire, and Ville de Paris. They are to run fortnightly, and wil 
receive a liberal subsidy from the Frenvh Government. Thus it 
will be seen that, although the communication between the New 
World and the Old is already well provided for in the view of 
disinterested persons, other ships and other lines are — ey ups 
with large capital, determined to succeed in their enterprises. hi 
this activity is taking place abroad very little is being done here. 
There are no new steamers on the stocks—no engines for them in 
the machine shops. If any are projected they have been kept very 
secret, for we have not heard of them. ‘I'he steamer Circassian— 
a Lritish-built vessel, captured while runniog the blockade—has 
recently been dispatched by Messrs. Leary, of this city, to Bremen 
and Southampton, as a pioneer ship, in a new effort to give our 
steam vessels and shipping interests their proper place on the seas, 
With this, and a rumour that the Fulton and Arago, of the old line 
to Havre, are to be re-established, there are no signs of vitality 
among our shipping merchants on what is a most important subject. 
So far as ships are concerned we have them, or can have them, on 
proper notice, either of iron or wood, as is deemed most suitable, 
either screw or paddle propeller, as is thonght best. The engines can 
soon be fitted up, for Government contracts are ended and the machine 
shops are almost idle. All that is wanted is the word from the 
owners, and the keels would be laid and the bed-plates cast. The 
always-to-be-quoted “ Collins Line” was the only national one we 
ever had worthy of the name, and its ships were efficient ones. 
We can build better and faster ones at this period; but their engines 
ought not to be ponderous and complicated side-levers that are for 
ever getting out of line, for ever having hot brasses, and in chronio 
difficulties with broken shafts, The Ke d'Italia, built by William 
H. Webb, Esq., for a war vessel, can make ten or twelve miles 
easily, as a regular duty, in. decent weather. She went from this 
port to Naples, Italy, a distance of 4,920 miles, in 400 hours, or an 
average speed of 12 miles an hour all the way over. She isa full 
model heavily rigged vessel, with great carrying capacity, and is, 
moreover, an ironclad screw ship. With such improvements in her 
model as her talented designer well knows how to make, a vessel of 
this class would be a magnificent ocean trader that would challenge 
the best efforts of foreign shipbuilders. What is wanted, we pre- 
sume, is a reasonable assurance that a new line “ will pay.” Men, 
however patriotic, will not subscribe for stock on national principles, 
unless they are certain of getting tho full value of their investment. 
This can only be met by the suggestion that if Englishmen can 
build ships in England and run them at a profit, Americans ought 
to build ships in America and make a good thing out of it. Giving 
Britannia to understand that she does not always rule the waves is 
very nice and easily done at a yacht race, but to keep up a line 
of steamships at a loss, solely to show the world what smart 
mechanics we are, and what enterprising capitalists we have, is 
something that won’t be done in a hurry. We sincerely hope the 
day is not far distant when, as of old, our steamers shall be upon 
the ocean again. With the experience gained in past years our 
shipbuilders cau design models which shall leave foreign builders 
far behind, and it only requires some energy among capitalists and 
shipowners to begin at once.—Scientific American, 
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BROAD-STREET STATION OF THE LONDON AND 
NORTH-WESTERN RAILWAY. 


Tux increase of mileage in railways and the extension of station 
accommodation have been greater, we believe, in London and its 
suburbs of,late years than in any part of the United Kingdom; and 
this notwithstanding the density of the population and the value of 
property in the metropolis. A few years ago the great systems 
having metropolitan termini were contented to deliver their goods 
and passengers at stations which formed a somewhat irregular circle 
round the city of London, On the north were the Euston station 
of the London and North-Western; westward, at Paddington, that 
of the Great Western; southward, the more recent station, the 
Victoria, of the London, Chatham, and Dover ; eastward, the South- 
Western; further east again, the London Bridge station of the 
South-Eastern and the Brighton. Re-crossing the river to the 
north, is the Blackwall terminus in Fenchurch-street; due north 
agaiv, is the Eastern Counties terminus in Bishopsgate-street; to 
the north-west, the Great Northern station at King’s-cross com- 
pletes the circle. Each of the great companies whose termini have 
been referred to has recently sought to achieve two important 
objects in the way of extension, viz., access to the City and to the 
West-end. The South-Eastern has already its Charing-cross 
station, and will soon have its City station in Cannon-street; the 
London, Chatham, and Dover has its Victoria (West-end) station, 
and its Ludgate (City) station; the Great Western has access to 
the Victoria and to the Farringdon-street stations; the Great 
Northern also has access to I'arringdon-street, and to the Victoria 
station. Other companies have their arrangements for attaining 
the same objects, namely, access to the City and to the West-end. 
The London and North-Western has its scheme of extension to 
Charing -cross, and has also all but completed its new City station 
in Liverpool-street, or Broad-street, as we believe it is to be desig- 
nated, ° 

The Broad-street station, a most imposing structure, occupies a 
curious locality, on the very edge of one of the busiest parts of the 
City, and within hearing of the roar of its traffic. Hitherto the 
locality in which the station is erected has known little of the hum 
and bustle of business, but this will speedily be changed, inas- 
much as it is certain that a large passenger and goods traffic 
will be thrown into it. The Broad-street station is erected 
conjoiutly by the North London and the London and North- 
Western companies, but virtually it is the work of the latter 
oat company. Most of the metropolitan railway termini have an 

otel attached, as for instance the International at London Bridge, 
the Grosvenor at Victoria, the Great Western Hotel, and the Great 
Northern Hotel; the South-Eastern having also its handsome 
hotels at Charing-cross, and that in process of erection at Cannon- 
street-—which furnish the architectural fagades by which the stations 
are entered. The Broad-street station will have no hotel attached, 
but will have very complete cuisine, dining-room, and refreshment 
rooms at the western, or Finsbury end of thestation. The principal 
facade of the booking-offices is about 200ft. long, and will have a 
verandah all the length of about 40ft. wide; in the centre is a 
recess, which contains a luggage-room, into which passengers’ 
baggage is conveyed by the trucks from the booking-offices on each 
side. These king-offices are the principal feature of the 
building ; that to the right is for the North London Company, and 
to the left for the London and North-Western. These offices are 
exactly alike, and have an area of about 65ft. by 42ft. They are 
open to the roof, which is coned, and they have a rise of about 50ft. 
to the cone, and about 70ft. to the top of the domed roof. The 
style, or order, may be described, we believe, as Italian-gothic. 
The domed and glazed roofs of the booking-offices are very impos- 
ing features; the lanterns are at the base about 71ft. by 26ft., and 
with a break are surmounted by another lantern of about 5ft. wide. 
In the centre of the building there will be a tower about 36ft. 
by 28{t. on its sides, rising to a height of about 90ft., with 
an illuminated clock. The two booking-offices have both a 
spacious entrance at each end, with three windows interven- 
ing. ‘The ticket clerks will occupy an enclosed semicircular 
space at the front of the building. ‘I'he access to the station from 
the booking-office is by spacious flights of steps rising from the 
booking-oflice about 17ft. to the platform. Immediately behind the 
booking-oflices, and crossing the end of the station, there is a general 
platform of 50ft. wide. This platform extends, of course, to each 
side of the station laterally. On the North London side there are 
three lines of rails and landing platforms; on the western side the 
London and North-Western have five lines—three between two of 
the platforms, and two in the other. The platforms, laid with 
Yorkshire stone, average 26{t. wide by 460ft. long, and are raised to 
a level with the floor of the carriages. The station presents a most 
imposing area, being 500ft. long by 200ft. wide; it has a double 
roof, supported by iron girders, the centre bearing being on a girder 
carried along a range of fourteen cast iron columns, 36ft. high, and 
each about 2ft. diameter at the base, with an appropriate taper, and 
a very handsome ornamented capital. These columns weigh about 
4} tons each, and the principal iron rafters weigh each about 8 tons. 
These rest upon piers of 3ft. thick ; the intermediates are, of course, 
placed upon the bays, which are 18in. thick ; each pier carries about 
80 tons weight in iron, slate, and glass. 

Ere now we should have attempted some description of the side 
walls of this great station. They are 40{t. in height, and are sur- 
mounted by a very massive stone cornice, of 4ft. Gin. in depth from 
the top to the neck, and which is relieved with terra cotta trusses 
and red and white bricks, The bays are again relieved by arches, 
and the arches by red brick bands. We may here mention that the 
entire structure, where visible, is built of the best white Suffolk 
bricks, finely relieved by red, blue, and white Staffordshire bricks, 
and terra cotta ornamented trusses, &c. The roof of the station is 
very fine ; each of the two divisions is surmounted by a louvre, with 
hand ly or ted girders; the lower reaches of the roofs are 
slated and glazed alternately. We might have stated that, as re- 
gards the general platform, at the western or Finsbury end, there 
are refreshment rooms, one being 50ft. by 30ft., and another, a dining 
room, being 40ft. by 36{t. Near to those are spacious wiiting-rooms 
with every desirable convenience. Passing along the general 
— is a telegraph office, a station-master’s office, and on the 

oith London side a cloak-room, &c. There are three exit stair- 
cases from the statiou, each 9ft. wide. One of these at the Broad- 
street-buildings end is a very handsome Moresque-looking struc- 
ture, being an arcade, with polished granite columns, which curiously 
discharges in the quiet cul-de-sac now known as Broad-street- 
buildings. 

At the Allhallows and some other stations there have been great 
** finds” in the excavations of Roman pottery, Saxon metal work, 
Norman horse gear,&c. In theexcavations forthe Broad-street station, 
we have not heard of any such antique remains, but there has been 
a“ find” which the Birmingham manufacturers of antiquities are 
not able to imitate. They can manage to manufacture antique 
goblets, horse gear, &c., but there is only One Maker of the remains 
that have been dug up in Lavenpest-civest. An immense quantity 
of human bones were disinterred in the excavations for the founda- 
tions, In bulk, hand-picked as they are, and freed from earthy 
matter, they amount to scores of cubic yards. The metallic antiqui- 
ties in the neighbourhood of London Bridge may be spurious, but 
about these remains in Liv. l-street there can be no mistake. 
Here we have the tibia of a full-grown man, there the humerus of 
a child with metacarpal bones, vertebres, ribs, &o., all intermixed. 
Skulls innumerable garnish the ghastly heav; we took one of them 
up, and from the pulverised jaw detached certain incisors, canine 
teeth, and molars t at may safely be warranted to have been “ fixed 
without springs or ligatures”—the perfect enamel re-suggested the 
speculation as to why our forefathers were so much better off with 
regard to teeth and in other respects than we are. We are sur- 
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prised that the London antiquaries have not examined into this 
matter and delivered judgment as to the origin of these human 
remains. Our humble supposition is that these bones are the re- 
mains of the victims of the plague with which London was visited 
some two hundred years ago. The fragments of coffins and coffin 
furniture bear a quite infinitesimal proportion to the quantity of 
bones—the bodies have evidently been buried wholesale and any- 
how. The bones have been poe hare with the greatest care and 
are guarded with the most jealous vigilance ; dozens of boxes have 
been made for their re-interment. Some of the workmen suspected 
of tampering with them have been summarily dismissed. 

On the western side of the station there will be goods warehouses 
covering a number of acres of ground. Long-alley and many of 
the small houses in that neighbourhood will be swept away. The 
rails conveying the goods traffic will diverge from the passenger 
line to the north of the station, and run to the west or Finsbury 
side, There the goods trucks will be lowered by hydraulic power 
and their contents disposed of in the ample space furnished by the 
arches under the station. In like manner the traffic outward from 
London will be conducted, the loaded trucks being raised by 
hydraulic lifts from the basement to the line of rails, and thence dis- 
patched to their various destinations. 

Reverting to the grand facade we find it difficult to convey in 
words an adequate idea of the appearance it is likely to present. The 
windows on the ground floor are headed by a segment of a circle. 
The second range are semi-circular, keyed with terra cotta heads 
finely designed. A profusion of columns and pilasters of polished 
Peterhead granite ornaments the front of the building. The prin- 
cipal elevation is finely relieved by four appropriately placed piers, 
15ft. wide and 44ft. high, which are surmounted os enriched 
cornices and panels. The work is executed from the designs of Mr. 
William Baker, with the assistance of Mr. J.B. Stausby. Messrs. 
Cubitt and Co. are the contractors, Mr. Oxford being clerk of the 
works, the estimated cost of the booking offices, warehouses, and 
station being about £200,000. 





NEWTON’S IMPROVEMENTS IN PUMPS. 

Tus invention, patented by Mr. Newton, as a communication 
from Mr. L. P. Dodge, U.S., consists, first, in a novel construction 
and arrangement of the chamber containing the inlet valves, and of 
the seats of the valves in a double-acting pump. The cover of the 
valve chamber is formed by the flange around the cylinder, with the 
same joint, composed of two plane surfaces, as is used to unite the 
cylinder and sole plate. The valves may therefore be reached on the 
removal of a small bonnet. 

The invention consists, secondly, in a novel arrangement of the 
delivery valves, and their containing chamber and seats, in relation 
to the air vessel and the cylinder, whereby the connection of the 
passages of the cylinder with the air vessel, and that of the cylinder 
cover with the cylinder, are made by joints having their surfaces in 
the same plane, so that the labour of facing the surfaces of the joints 
is seduced, 

The invention consists, thirdly, in constructing the upper part of 
the air vessel with a movable cover, whereby the delivery valves 
can be reached without removing or disconnecting the air vessel or 
the delivery pipes leading therefrom. 

And it consists, finally, in a compound valve of india-rubber and 
leather of novel construction, whereby the advantages of both of those 
materials are obtained without the disadvantages of either. 

Figs. 1 and 2 in the accompanying engravings are central vertical 
sections, taken at right angles to each other, of a pump in which 
the several improvements are illustrated ; Fig. 5 is a horizontal sec- 
tion of the cylinder, and a plan of the inlet valve box with the 
bonnet removed; Fig. 4 is a plan of the improved compound valve: 
and Fig. 5 is a section of the same. 

A is the cylinder or barrel of the pump, cast with longitudinal 
passages D and F on opposite sides, with an offset F'' at the upper 
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| part, for the attachment of the air vessel H, and with a broad flat 
| flange A' around the bottom, by which it is bolted to the flat upper 

surface of the sole plate S. The flange A! also serves, by the use of 

a single joint composed of two plane surfaces, as a cover to the 

lower valve chamber S! which is cast in the sole plate. The lower 
valve chamber is divided by a partition p, Fig. 3, into two compart- 
ments, each of which contains one of the inlet valves c, d, and 
seats /, 9, the openings of the seats communicating with a passage h, 
Fig. 2, with which the suction pipe s is connected. The compart- 
ment of the valve box which contains the valve ¢ communicates by 
a passage C with the lower part of the cylinder, and the compart- 
ment which contains the valve d communicates by the passage D 
with the upper part of the cylinder. ‘The cylinder is fitted with a 
piston B, operated by a rod 6 passing through a stuffing box ain the 
cylinder head in the ordinary manner. The flange A! is provided 
with an opening over the valve chamber S!, and this opening is 
fitted with a bonnet 8", Fig. 2, by the removal of which both of 
the valves cand d may be reached. This passage F, which leads 
from the lower part of the cylinder, and a passage G leading from 
the upper part of the cylinder, communicates with the seats /1, g', of 
the delivery valves c' d'!, which are placed in separate compartments 
of the upper valve chamber T, Fig. 1, these compartments being 
separated by a partition ¢. This valve chamber is formed in the 
lower part of the air vessel H, and a guard bar I is formed in the 
same casting with the air vessel, to prevent the valves from getting 
out of place. The valve seats f! and g' are formed in the 
offset F' of the cylinder, which is faced flush or in the same plane 
with the top of the cylinder. The air vessel H and the cylinder 
cover N are faced to fit this plane surface, which may be finished at 
one operation in a lathe with very little labour. The delivery 
pipe P is attached to one side of the air vessel. The air vessel 1s 
constructed or fitted with a movable cover H!, which is screwed on 
or otherwise secured in place. By the removal of this cover the 
valves c! and d! may be reached by inserting the hand through the 
opening in the top of the air vessel. The suction pipe s is connected 
with the passage A by means of an union joint w, and at this connec- 
tion there is fitted a valve U, which opens while the pump is in 
operation, but closes to prevent the pump losing its water when at 
rest for any time. This valve is first formed of a single piece of 
sheet india-rubber v, which also serves as a packing ring to the 
joint, and there is cemented to it a ring of leather w. The valve is 
loaded with a weight zx, by which it is closed, the weight being 
secured by a rivet y and metal washer z to the india-rubber. The 
leather ring w slips easily against one surface of the joint in screw- 
ing it up, and thus prevents the joint from being loosened by the 
action of the india-rubber after it has becn screwed up, thereby pro- 
ducing all the advantage of an india-rubber and a leather valve, 
without the disadvantages of either. A compound leather and 
india-rubber valve of this kind may be advantageously used in all 
cases in which a screwed or union joint is applied to hold a valve in 
place. 








Curnese Svcar.—Much extra ground has been set apart at 
| Swatow this year for the cultivation of sugar, in consequence of the 
demand in the north of China for this product. ‘The Chinese 
method of pressing sugar is most rude. The cane is passed bet ween 
two perpendicular granite cylinders—one, being turned by oxen, 
gives a motion to the others by means of cogs cut in the granite, and 
shod with hard wood; the juice is thus expelled, and runs through 
a channel cut for that purpose into a large wooden tub, from which 
it is removed to the boiling hut closely adjoining. These cylinders 
are not at all firmly fixed, depending altogether upon their weight 
A company of Europeans working 
a modern sugar mill might make a large profit, if the Chinese 


ll their crops when ready for cutting. An 
would consent to se eir crops a is ag AE 


A fact not to be wor 
dered at when we find people taking a pride in defying all change. 
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Tunis invention, patented by Mr. W. Clark, as a communication 
from M. Constant J. Dumery, Paris, relates to certain improvements 


in wheel carriages. The methods of upporting and suspending 
vehicles both on rail and ordinary roads offer objections of various 
kinds. Some of these objections are common to both, while others 
wore especially apply to railroads. Among the first may be men- 
tioned, first, the «employment of a single axle for two wheels; 
secondly, the lateral displacement of the body of the vehicle by the 
jolting of the wheels; thirdly, the necessity for employing small 
wheels for low speeds; fourthly, the necessity a3 a consequence of 
mounting the vehicles very high in order to use large wheels. 
The peculiar objections to railway carriages consequent on the 
method of fixing the wheels on their axles are, first, the necessity 
for inclining the tread of the tires of the wheels; secondly, the 
consequent absence of normal direction either when running in the 
straight or on curves, in the first case because nothing can force the 
wheels to maintain their contact on two similar diameters, and in 
the latter case because the same inclination of tire cannot adapt 
itself equally well to the different radii of a curve; thirdly, the 
Jateral play of the tires is very prejudicial to the motion in a recti- 
linear direction, and also to the wear of the rolling stock ; fourthly, 
the shocks consequent on the play between the tires of the wheels 
and the rails which represents so much lateral distance traversed, 
and transforms the weight of the carriage into destructive force. 

The object of this invention as regards railway carriages is, first, 
to dispense with the connection between the wheels without losing 
the advantage of journals and fixed bearings; secondly, to diminish 
the amount of friction on each of the journals or pivots by doubling 
their number, while for ordinary vehicles journals are substituted 
turning in fixed bearings for boxes rotating on fixed journals; and, 
lastly, for both kinds of vehicles, first, doing away with or lessening 
the lateral play caused by the angular motion of the axle; secondly, 
applying large wheels to low vehicles ; and, thirdly, pivotting each | 
fore wheel on an independent vertical axis, so as to admit of the 
vehicle being turned without displacing the centres of support of 
the fore wheels. In order to obtain this result a kind of elastic 
parallelogram is formed, composed of two, three, or four springs, 
and connected near its centre to a rigid fork forming the bearing, 
and transmitting a uniform and simultaneous deflection from’ the 
several parts of the elastic parallelogram. The plates of the springs 
composing said parallelogram are fixed or rather jointed at their 
ends to the fixed parts of the body, and as their elasticity can only 
be utilised in one direction, while laterally and longitudinally they 
are completely inflexible, the wheels and body of the vehicle can 
only move vertically. 

In the accompanying engravings, Fig. 1 is a longitudinal eleva- 
tion, Fig. 2 a plav, and Fig. 3 a transverse section of a railway 
carriage wheel and pait of the framing. The letters are the same 
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A, three springs forming en elastic parallelogram; B, fork for 
connecting the several parts of said parallelogram; ©, joints of the 
springs; D, bearings; and E, journals of wheel F. The parts 
being thus arranged, it will be readily understood that each wheel is 
entirely independent of the others, and that any shock it may 
receive will not produce a lateral displacement of the carriage, as in 
Figs. 4 and 5, causing vibrations which are very disagreeable and 
destructive to the rolling stock. The advantage claimed to be 
obtained by the adoption of this arrangement over that of fixed 
axles and rotating axle-boxes may also be utilised, as the weight on 
each of the journals is reduced to one-half of that carried by the 
journals of ordinary axles, the number being in this case doubled. 
The weight on each end of the springs is also reduced one-third 
what it is in ordinary, enabling the joints to be made with a view 
to continuous lubrication. ‘The wheels may also be made large 
without raising the vehicle, as in Fig. 6. The vehicles will in all 
cases be perfectly balanced on the ground, as the wheels turn inde- 
pendently without being displaced, as in Fig. 7. Common road 
vehicles may also be reduced in length, and constructed of the form 
represented in Figs. 8 and 9. If it is desired simply to apply the 
principle of independent axles without the advantage of journals, 
this may be effected by firmly fixing a couple of springs to an 
upright arm carrying the journals asin ordinary wheels, see Fig. 10. 
It is also evident that supposing all four journals and springs, or the 
entire system as applied !oa pair of wheels, are desired to be brought 
to bear in opposition to lateral shocks, this may be readily effected 
by the aid of a rod fixed to the journals of two contiguous wheels, 
as seen in Fig. 3, in such manner that all lateral resistance will be 
doubled by the application of this improved system. 

Fig. 4 is an illustration of the result of the vertical jolting on the 
horizontal stability of a railway carriage. The vertical rise may be 
more or less slight, either from the weight of the vehicle or the 
rapidity of the motion, while its horizontal displacement is 
uninfluenced by such action, everything being rigid in a lateral 
direction. 

Fig. 6 shows a section of an improved omnibus, the roof being 
fitted with a cover. 

Fig. 7 shows the method of mounting the fore carriage. G, 
shaft; H, coupling rod; I, segment running in grooves made for its 
reception; J, point of connection of rod H with segment I; K, 
wheels mouuted in a fork pivotted at the upper part to the under 
part of the third spring plate. 

Figs. 8 and 9 represent another arrangement of fore carriage with 
a single wheel. ‘The letters apply to both figures. lL, ordinary 
hind wheel arrangement of a cab; M, fore carriage with single 
wheel; N, fixed ring, on which slides a ring O carrying the 
spring P; Q, fork pivotted to the under part of the upper spring R, 
the latter being carried by two brackets 8. 
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Turse improvemeuts, patented by Frederick Tolhausen, C.E., as 
® communication from P. Ambjorn, Stockholm, relate to the trans- 
— of signals by means of a column of air acting on a disc or 
ais the said column of air may be contained or held in 

erent manners, but it is preferred to make use of a round pipe 
te ing in bore according to the distances, and a bore of one-eighth 
ighths of an inch is sufficient for transmitting signals to a 


Fig. 10 method of connecting two springs with a single bar. 





TOLHAUSEN’S IMPROVEMENTS IN TRANSMITTING SIGNALS. 





FIG, 1. 
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distance of 1,200 yards. For the compression of this column of air 
and for forcing the same against an air-tight diaphragm, use is 
made of a ball, a cylinder, or a capacity in caoutchouc or other 
elastic substance, adapted to the extremity of the transmitting o- 
ratus, and a disc or elastic diaphragm is placed on the receiving 
apparatus, which is acted upon by the air compressed in the trans- 
mitting apparatus, consequently at each compression the said 





elastic diaphragm is raised, and it re-assumes its former shape on 
the cessation of the said pressure, and it is this alternate elevation 
and depression of the diaphragm which is made use of for the 
transmission of signals. 

The transmitting apparatus is represented in a front elevation 
with the lid removed in Fig. 1, and in a lateral sectional elevation 
through the line A, A, Fig. 1, at the Fig. 2, and the receiving appa- 
ratus is seen in front elevation with the front plate removed in 
Fig. 3, and an end view of same is shown in Fig. 4. 

The principal organ in each of these apparatus consists in a 
metallic air-tight box a, a', closed at the top by means of a lid or 
diaphragm in caoutchouc, and in each of which is attached one end 
of the connecting tube } ; in this state it will be clearly understood 
that the compression of one of these lids will cause the elevation of 
the other, and vice versa. 

The transmitting apparatus, Figs. 1 and 2, is composed of a case in 
metal or other appropriate substance c, c, in which is placed the box a, 
covered with its diaphragm, in which box the compression of the air is 
effected by means of the disc d, acted on from without by pressure on 
the stop e ; these different pieces are guided in their alternating move- 
ment by the stand f# supporting the bolt 9, which serves to connect 
the disc to the stop; the air thus expelled from the transmitting 
box is driven into that of the receiver a', the elastic diaphragm of 
which in rising causes the bell £ to ring in the following manner :— 
On the disc d' is fixed a toothed rack ¢, gearing in the pinion j, 
which is connected with the escapement gear &, by means of a 
ratchet wheel /, which is made fast with the pinion and the catch m 
the rising of the rack thus causes this wheel & to rotate and strike 
the bell by means of the escapement ; through the action of the 
ratchet wheel when the diaphragm descends, the rack, aided if 
necessary by the spring o, also descends to its first position without 
causing the bell to ring; the cquilibrium is then established between 
the two atmospheric boxes, which are thus in a proper state to 
transmit and receive afresh. 

An apparatus thus constructed will be sufficient to transmit a 
simple signal from one place to another, but for the greater security 
in the working, some additions aro made by the aid of which the 
receiving office may send signals to the transmitting one, either to 
confirm the reception or for any other purpose; to effect this to the 
transmitting apparatus is added a visible sign, which disappears 
frem view at the moment of transmission, and by the act of trans- 
mitting, and which can only be made to reappear by the working 
of the receiver, and the patentee adds to the receiver in the first place 
a sign which contrary to the transmitter only becomes apparent by 
the transmission of the signal ; and, secondly, a stop acting by com- 
— on the diaphragm, by the action of which the receiver first 

isplaces his owa sign and causes at the same time that of the 
transmitter to appear. p is the transmitting sign which is marked on 
a plate p', and visible through the opening p* made in the box ; 
when transmission is effected this sign is caused to disappear by 
the rotation of the cylinder p*, to which it is affixed, and this is 
effected by means of the lever g, articulated at g', one extremity of 
which is fitted in the bolt g, the movements of which it is forced to 
follow, while its upper end terminates in a fine point working in a 
curvilinear slot cut in the cylinder p* (seo dotted lines, Fig. 2), a 
spring r attached by one of its extremities to the lever, while its 
other extremity is held under a fixed point r', serves to bring back 
this lever and its accessory parts at the required moment; as soon 
as this lever is depressed it is maintained in this position by a little 
hook s attached to the spring s', which falls back on the descent of 
the lever g, and then returning to its original position presents a 
momentary obstacle to the rise of the said lever. ‘he receiver is 
provided with a sign (say, the No. 24), marked on a plate ¢, hinged 
at ¢' to its case, and which when at rest assumes the position 
indicated by the dotted lines in Fig. 3. In order to displace this 
sign when the message is received, to the rack ¢ is fitted a square u, 
provided at its top with a little pin u', which serves as a stop to the 
plate ¢; when the rack, and consequently the equare wu, rises, the 
plate is suddenly disengaged and falls impelled by the spring w* 
into the position indicated in the Fig. 3, where the No. 24 is seen 
through a window made in the case ; when this has taken place and 
the bell has been rung, the person thus apprised confirms the 
reception of the signal by pressing on the stop v, which action causes 
the sign p of the transmitting apparatus to become visib'e, while it 
displaces its own (24); to accompiish this the stem of the stop v is 
provided with two inclined planes v', mounted on either face of it 
which coming in contact with the inclined planes v* mounted on 
the disc d', depresses this latter, and by the compression of the air 
in the box raises the disc d of the transmitting apparatus, and when 
this effect is produced a little inclined plane s? tixed to the disc on 
rising disengages the spring s' from the lever g, and thus liberates 
the hook s which holds the lever g, thus allowing the latter to 
return immediately to its place, and bringing back the sign p under 
the opening p*; the stem of the stop v is also provided at its back 
with an inclined plane v', represented by dotted lines, which acting 
on a little flap formed in the plate ¢ (equally represented in dotted 
lines) raises the latter till it becomes again fixed in its position of 
rest, as shown in the dotted lines at Fig. 3. When instead of a 
series of strokes a single stroke on the bell is sufficient, the 
mechanism above described is considerably diminished by the sup- 
pression of the rack i, the toothed wheels, the catch, and the escape- 
ment, which is replaced by a projection mounted on the disc which 
acts on the hammer of the bell hung in the ordinary manner, and 
articulated so that it shall cause the bell to be struck in rising while 
at its own down stroke, this projection turning on its axis will 
effect no action on the bell. 

It will be easily understood from this explanation that the new 
apparatus, consisting in conduits terminating by the diaphragms as 
above described, can readily be used for other purposes, and specially 
to replace with advantage the action of electricity, such as, for 
instance, to transmit the indication of time from one —s 
clock or timepiece to as many others as might be desired, in whic 
case it is only necessary to supply these clocks with the usual 
minute and hour gearing, and with a ratchet wheel of sixty teeth if 
the transmission is to take place every minute, and 120 teeth if 
transmitted every half minute, and so on in proportion, and to 
cause the regulating clock to depress a transmitting disc put in 
communication with as many receiving discs as there are clocks, 
and the elevation of which latter would cause the advance of a 
single tooth. Instead of an elAstic cover adapted to the atmospheric 
boxes it is er to make use of a flexible air-tight material such 
as leather, and, if necessary to assist its rising after depression by 
means of a small plate or disc placed within the box and impelled 
slightly towards the cover by springs, which latter arrangement 
may also under certain circumstances be advantageously applied to 
boxes covered with elastic diaphragms. 

Water Power 1x Wanenovuses.—We have on several occasions 
alluded to the application of turbines to hoisting purposes in Man- 
chester and other Lancashire towns, which have the advantage of a 
high pressure water service; and Mr. Pierce, of Bradford, has now 
adopted another very ingenious arrangement in the shape of a water 
engine, which was put down by Messrs. Ramsbottom and Co., of 
Blackburn. The engine is supplied with water from the corporation 
mains ona pressure of 60 or 70 ib. to the square inch. The waterenters 
a pair of water engines, each of which possesses a pair of oscillating 
cylinders causing @ continuous rotary motion which puts the hoist in 
action. The engine has been applied with success to printing ma- 
chines, to a mortar grinding machine, and other apparatus requiring 
a motive power on asmall scale. The experiments made on this 
occasion were quite satisfactory. The hoisting of three sheets of 
wool or topa, each weighing about 5 ewt., did not occupy more than 
seven minutes, and the quantity of water d in the p 
was about 120 gallons. A series of experiments followed, and in- 
cluding the sheets raised in the first experiment, no fewer than 
fifteen sheets of wool, weighing in the aggregate 3 tons 15cwt., 
were raised from the ground floor to the highest storey of the ware- 
house in the short space of forty-five minutes. The entire quantity 
of water consumed was only 570 gallons, the cost of which was 
about 64d.—Builder, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE ATLANTIC CABLE. 


Sin,—The long silence of the joint boards of the companies 
interested in the Atlantic Cable has at length been broken, and 
a suggestion thrown out that not only should a new cable be manu- 
factured, but that all effort at recovery of the existing one should be 
abandoned for this year. 1 feel sure such an idea will be received 
with regret by a very large portion of the public, as well as the 
shareholders, who will look with great hesitation at the projected 
issue of fresh preference capital raised at anything like 12 per cent. 
That it can be raised, even at such a price, is doubtful, and at any 
rate it will sink to a very low ebb the value of the present stock— 
already burdened with a large amount of preference shares, and the 
cost of cable number one. £250,000 at 12 per cent. is equivalent to 
another £600,000 at 5 per cent. When success seems so near 
achievement, better by far risk a trifle in an immediate effort than 
wait. The expense cannot be much, even if the attempt fail, and 
there would be the satisfaction of having tried, as a set-off against 
the certain enormous cost of the ship lying idle at her moorings all 
the winter. 

The mouths of September and October are often fine; the great 
ship herself seems from all accounts to be tolerably indifferent to 
any ordinary Atlantic weather. ‘That tho cable can be successfully 
grappled has been satisfactorily shown—the only real difficulty being 
to find it. We do know where it now is—who can tell where 
it may be next summer—how deep it may be buried in the mud, or 
have drifted from its present sile? At any rate, whether moved or 
not, the buoys marking its position can hardly be expected to remain 
in sifu over the storms of an Atlantic winter. 

If even none of these things happen, it cannot be disputed that 
the oxidation of the iron wires must seriously deteriorate its 
strength, and cement it into the mud, for it will not be forgotten 
that this process of cementation was one of the benefits to be 
derived fram the external coating of iron wires in the original 
cable. To drag the clean rope itself through miles of water involves 
a most serious strain upon both it and the grappling line. How 
much, then, raust this friction bo increased by a thick, firmly- 
adhering coating of mud and shells P 

The repairs to the boilers and necessary refit of the ship are said 
to be not more than a fortnight’s industry would eftect. The 
paying-out machinery proved everything that could be desired ; not 
so the hauling-in gear, which broke down before even the wretched 
engine that attempted to drive it. 

Were, however, this remedied, the process of shifting the cable 
from stern to stem must always be a tedious and risky operation. 

To remedy this a suggestion has been made that at first sight 
may appear impracticable, but to insert a tube from deck through the 
ships’ bottom amidships, is,on mature reflection, neither impracticable 
nor visionary. It could be screwed to the bottom inside by bolts 
not penetrating through the plates, a man could descend inside and 
either cut a hole with a chisel, or bore it in other ways, the water 
being kept out by a sufficient pressure of air forced into the tube 
which, pro tem., could be closed at the top. A gun metal dead eye 
inserted, the cable would run through it most beautifully ; placed 
amidships the strain from rolling would be reduced to a minimum, 
all danger of fouling the screw obviated, and the hauling in or 
paying out effected alike from the same spot. A rope passed down 
through the orifice would soon float astern, could be lifted up, and 
the end of the cable being made fast, hauled back on deck. At the 
top of this tube on deck is placed the V-wheel over which thecableruns, 
either paying out or hauling in, and a few yards from this the break 
gear regulating the delivery when paying out. As to winding in, 
I have a suggestion or two to offer: in the first place it is of vital 
importance to have a correct dynamometer indication of the exact 
strain on the rope, and those of your readers who have been present 
at the trials of the steam ploughs at a Royal Agricultural Show, 
may have observed the simple one there applied by Mr. Amos their 
consulting engineer, to gauge the power transmitted through the 
rope drawing the ploughs. <A simple sheave fixed at each end of a 
beam just touches the rope; midway between them another sheave 
presses the opposite side, and the power taken to bend the centre of 
the rope or draw it from its straight line aftords an accurate index 
of the exact strain, which, by a delicate pieco of mechanism, is 
recorded on a roll of paper turned round by clockwork. 

Again, as to the winding-in engine, a rope wound up by a drum 
must either remain coiled on it—and where miles of rope are in 
question this is impracticable—or where a few turns on the drum 
are only taken it must be hitched over by most dangerous jerks to 
avoid overlapping. This was the great difficulty in the earlier 
steam ploughs, obviated by Fowler's most ingenious device of a 
clip wheel, half a turn on which grips the rope with a force 
increasing with the pull and delivers it as easily on the other side. 
A dozen such engines are standing finished in Fowler's works, and 
one, or even two, in case of unforsevn accidents, could be aboard the 
ship in a few days. Placed alongside the cable between the break 
gear and the dynamometer, with a couple of horizontal sheaves to 
pass the cable round on any fault occurring, a stopper is put on the 
cable near the delivery wheel—a few feet of slack drawn aside 
passed half round the clip wheel of the engine, and the hauling-in 
going on in less time than it has taken to describe it. 

As to the grappling ropes themselves I could never understand, 
nor have | seen it alluded to, why part of the cable remaining on 
board was not used for the purpose. There is plenty to spare, it is 
of equal strength to that they attempted to lifi, not much more 
likely to break, and what more can be desired? All these prepara- 
tions need not, at the outside, take more than a fortnight or three 
weeks to accomplish, and the ship be ready once more by the Ist of 
October at latest—grapple the cable, raise it to the limit of safety, 
say a thousand fathoms, and then buoy it—repeat tlie process at two 
or three places, aud slack will thus be got to reach the surface, or 
if not break the end over a sharp edged grapnel. 

This suspension in midwater materially reduces the strain 
necessary to haul it to the surface ; and, more than all, it dispenses 
with the necessity of any cousort #hips, the risk of parting with 
which at sea is always great. 

1n a multitude of counsel there is said to be wisdom: though if 
this letter do nothing more than excite discussion or thought, it 
may be the progenitor of ideas from more sapient heads than mine 
that will amply repay the spare hour it has occupied me in the writing. 

City, September Ist, 1865. Joun Dixon. 





Sir,—If not already tired of the subject, will you kindly allow me 
to make a few remarks upon the unfortunate Atlantic telegraph. 
When I first heard of the cable being coiled away in circular tanks 
1 wondered what arrangement was made to prevent its kinking, as 
I knew from experience that an ordinary rope running out from 
circular coils inevitably kinks if the end is not left free to untwist, 
which, in the case of the Atlantic cable, would be impossible. At 
the same time I thought those on board and in authority would know 
more about it than I did, and make all provision accordingly, but 
events have proved them to be but ordinary mortals and not infal- 
lible; therefore, I may venture to ask if it would not be quite prac- 
ticable to coil the cable on a large vertical reel within the tank, the 
same to be fitted with suitable gear for unwinding worked in con- 
nection with the ship’s engines, so that the rate of unwinding 
would be in proportion to the ship’s progress and prevent strain on 
the cable. This arrangement would obviate all danger from 
kinking. J.J. T. 

September 6th, 18€5. 





THE RIGG PROPELLING GEAR. 
Sir,—If the increased speed in Mr. Rennie’s vessel during the 
experiments recently made with the above apparatus be due 
(as you have supposed in your article on the subject, Sept. 1st), to 





the “ in-draught ” impinging on the fixed blades, ought not the 
action of the rudder to be reversed? Or if the ordinary current be 
still supposed sufficient for steering, should not the steering powers 
of the ship be diminished rather than increased, as stated ? 

It appears to me that this point of how the rudder acts would 
throw much light on the matter. 

The account of this interesting experiment is very meagre, and I 
trust we shall hear more of it in your next impression ; meanwhile, 
it is very exasperating to find that the apparatus was tested against 
“the ordinary Admiralty screw,” instead of using the same screw in 
each case first with, and afterwards without, the fixed screw blades. 

Manchester, September 4th, 1865. D. 





Sin,—Having seen a brief account of the experiments on the 
Mersey with the improved screw propeller, I was much interested to 
find the subject treated more at length in Tur Encrnzenr of Friday last. 

The interesting character of those experiments, together with 
their novelty and importance, will induce much inquiry and specu- 
lation into the principles by which the screw propeller is governed ; 
and as, at the present time, such inquiry will certainly tend more or 
less to ventilate the subject, and, perhaps, as a matter for discussion, 
afford some little interest to your numerous readers, I venture to 
make a few remarks thereon. 

In the first place, I hope the gentleman, or gentlemen, to whom 
is due the conception involved in the improvements referred to, 
have the invention in such a state of security that its public utility 
will prove a source of certain recompense to him or them. That it 
will prove of public utility I am very confident, as Iam that it will 
so widen the disparity betwixt the screw and the paddle, that no 
great effort of prophecy need be exercised to number the days of the 
Jatter instrument. Your remarks of last week implied that, if the 
results of those experiments were due to the propeller as improved, 
some other reasons than those ordinarily assigned must be sought in 
explanation of the modus operandi. 

That the screw-and-socket theory is not satisfactory, I have no 
doubt; first, because the water is not solid, in the sense of being 
unyielding; and, secondly, because, as you observe, screws can be 
so formed that the travel of the vessel may be sometimes less and 
sometimes greater than what is due to the angle of obliquity or 
pitch of the blades. That is—if we suppose a vessel of given 
tonnage and suitable engine power—it is possible to construct a 
screw with blades so slightly deflected, and with a diameter so 
small that, with a certain number of revolutions per minute, no 
progressive motion of the vessel would be apparent. If we now 
suppose the diameter of this screw to be increased, then, with the 
same pitch of blade and number of revolutions, progressive motion 
will be observable. And this diameter can not only be so increased 
that progressive motion may be obtained equal to that of a worm 
in its socket, but we may suppose it to be so enlarged that, with the 
same number of revolutions per minute, its propelling power will 
be increased, say twofold. 

Of course these views argue that increased pitch or breadth of 
blade with reduced diameter is in some senses equivalent to propor- 
tionately reduced pitch and increased diameter, or travel. Now, 
Sir, as the blades move through the water there is a tendency to dis- 
place this water, and a tendency in the water to resist displace- 
ment, or intercept the rotary motion of the blades, and we have to 
inquire what is the power of the screw to displace, and what is the 
resistance offered to this displacement. 

The power to displace with a given speed seems to depend on the 
form and pitch of the screw, and the mean resistance to displacement 
would depend on the distance from the centre of the screw shaft to 
the surface of the water, if the action of the propeller were to lift 
the fluid in a vertical direction only. But as the thrust of a screw 
of slight pitch is mainly in a horizontal direction, a greater number 
of particles receive this thrust, and as they receive it at a greater 
depth of immersion also, an increased resistance to motion of the 
fluid is an obvious consequence, with greater propelling power. 

If the blades of a screw are very oblique their tendency will be 
to lift the water rather in a vertical and less ina horizontal direction, 
so that with the same diameter, while an advantage may be gained 
by increased pitch, it is accompanied by a loss in horizontal resis- 
tance. 

There is obviously, therefore, a certain proper pitch and a certain 
diameter necessary to good results, as well as a due apportionment 
of speed; but a consideration equally important is how to increase 
the unyielding nature of the water so that, instead of its yielding 
under the thrust of the screw, the screw and vessel shall yield more 
readily under it. 1 submit that this is just what is accomplished by 
the introduction, immediateiy behind the screw, of the mechanism 
referred to in the Mersey experiments ; for the stationary deflectors 
compel the screw to force the water, in order to displace it at all, to 
move in a course almost directly opposite to that it would otherwise 
most readily escape by. 

It may be argued that the deflector surface will obstruct the 
vessel’s motion, but as the pressure is taken from the front by the 
screw this argument becomes untenable, for as the screw cannot 
receive any of the water it displaces from behind, the thrust is there- 
fore imparted to the back of the deflector surface. 

I shall be very happy to see the subject fully disenssed. It has 
certainly many points of interest. Joun Lamsporrom. 

Chapel-place, Blackburn, Sept. 6th, 1865. 





THE FRICTION BRAKE A TRUE TEST OF ENGINE POWER. 

Sir,—I have not had until lately an opportunity of seeing, 
Mr. Porter's last letter to you on the subject of the friction brake, or 
I should have replied to it soouer; permit me tosay afew words 
and close the correspondence. 

Mr. Porter seems to think the difference between us only a ques- 
tion of the correctness of the experiments conducted on either side, 
and that he is quite as likely to be rightasIam. This I aver is not 
so, for what are the facts of the case? He opens the correspondence 
by the announcement of an important discovery he has just made— 
that the brake as a means of measuring the power of the engine is 
utterly worthless (these are his own words). He then goes on to 
state that the indicator shows less power than the friction brake, 
and, consequently, a weight is holding another weight heavier than 
itself in suspension ; that he has struggled hard to resist the above 
conviction, as it is opposed to the general opinion of engineers (I 
should think so); and, lastly, that as for any explanation, he does 
not feel in a pusition to give it. Now, to most men this state of 
things would have been considered very ee apenam especially as 
it was made the ground for upsetting a very general lich It does 
not, however, deter Mr. Porter, who at once falls foul of the un- 
fortunate brake, I took the liberty of humbly suggesting to him 
the bare possibility of the operator himself being at fault, and in 
support of that view I called his attention to an experiment where 
the indicator and friction brake gave almost identical results. Had 
I asked your readers to give up all faith in the indicator because | 
could not make it agree with the brake, our positions would then 
have been the same, and Mr. Porter might with great fairness have 
requested me to descend from the judicial seat, as be calls it; 
before ascending it, however, he should have been in a position to 
give us that little explanation which at present he does not feel 
bound to furnish. 

On my side, therefore, I have the general experience of engineers ; 
on his side he has experiments inconsistent in themselves, and 
which he cannot explain. In turning over some papers a few 
days since I happened to find a diagram, taken three months ago, 
from a 6-horse power nominal condensing engine. The indicator 
used was the Richards’; the diagram gave 11-horses power, and the 
useful effect, as shown by the brake, was 83-horses power ; the differ- 
ence between the two being the friction of the engine, which was 
quite new and only temporarily fixed. This diagram, together with 
the calculations, I shall be happy to place at Mr. Porter's service, if 
by so doing I can convince him of his error. 

Mr. Porter takes exception to the accuracy of the experiment 
mentioned in my last letter because of the small amount of friction 





given. Ishould, perhaps, have said that during the experiment no 
governor or throttle valve was used, consequently when the fric- 
tion diagram was taken the full pressure of steam was on the 
valves, the speed being regulated by the variable cut-off valve, the 
extra friction when the engine was loaded being due to the pressure 


on the main peta caused by the weight on the brake. I hope 
this explanation w it satisfy even Mr. Porter that no inaccuracy 
could possibly take place. 

I cannot take leave of this subject without expressing the 
utmost confidence in the friction brake asa test of power equal, if 
not superior, to the indicator ; both are admirable in their way, and 
long may they continue to be held in esteem by all engineers. 

I thank you for the space you have beeu good enough to allow me, 

Reading Ironworks, Sept. 5th, 1865. JOHN PINCHBECK, 





STEAM JETS, 


Sin,—Referring to the letter of Mr. Dixon’s, which appeared in 
Tne Enorveee of last week, on the application of the steam jet as a 
blowing apparatus for cupolas, smiths’ fires, &c., I may add that 
=. 6 attention has also, for some time past, been directed to the same 
subject, through noticing the power that could be derived from the 
momentum alone of steam issuing from a jet under high pressure. 

I say by the momentum alone, as I believe that the momentum of 
the steam jet is by no means the only effective source of power to 
be utilised in the jet. 

The force developed while steam is on the point of condensation 
is very considerable. This force, however, is lost to us in many 
cases by the manner in which we apply the jet, while in others it i, 
but imperfectly used. 

In the case of the jet for working the blast of a locomotive—tha 
force last named—which is developed when steam is in a semi- 
condensed state, and which is produced by the particles of steain 
changing their molecular relations the one with the other, is but 
partially utilised. 

To develope fully the power of the steam jet in working tic 
blast for locomotives, the steam should be projected in smaller jets 
from the blast pipe than is at present the practice, and this jet or 
jets should be projected into funnel-shaped pipes to allow the con- 
densing steam the opportunity of absorbing more effectively tho 
heated air and gases issuing from the smoke-box. In December uf 
last year I proposed to apply the jet, to be worked on a very similar 
arrangemeut to the above, to working the blast of the cupola instes:! 
of by the ordinary mode of working it by the fan. The jet was :v 
have been placed in the upper part of the furnace. Finding, how- 
ever, there were practical difficulties to this arrangement, I afte:- 
wards proposed to apply the jet of steam in the same position iu 
cupola as where the present blast is introduced, thus being able to 
have the advantage of the chemical action of the heated air 
and steam of the blast as well as the mechanical, to be brougl.t 
to act directly on the liquid metal; but not having hai 
yet the opportunity of carrying out the plan, so as to give 
it a fair trial, I cannot say how far.it may be practicable. 
I understand the first-named method of applying the jet at the top 
of cupola was tried at Manchester last Apri] and was successfu). 
The successful application of the jet for blowing purposes, I appre- 
hend, depends entirely upon the effective utilisation of all the power 
in the jet; and when this can be accomplished the steam will bv 
sufficiently saturated with atmospheric air, so as to render any 
vapour present on the steam harmless in its action upon the heate: 
metal, and the jet will certainly, for primd facie reasons, effect a 
considerable saving in power. Fras. W. Fox. 

6, Richmond-terrace, Clifton, 6th Sept., 1865. 





SUGAR MACHINERY. 


Sim,—I shall confine myself to the practical portion in answer to 
“ Zanzibar’s ” letter, in your impression of the Ist inst. The accu- 
satorial remarks in allusion to the weight of the fly-wheel are 
certainly not founded on any portion of my articles, for in them | 
have not given any data to warrant a statement as to what my 
proportions are. As to what “ Zanzibar’ states about the intervals 
of repair in proportion to the design of the engine, and his monthly 
visits for adjustment, I am rather surprised to hear evidence of suc 
imperfection in the present day. Doubtless the engines your corre- 
spondent alludes to were raised with the cane, and constructed by 
negroes. ‘I'he remarks relative to the speed of the rolls—not rollers— 
are correct, but have not imparted any new information tome. I must 
again correct “ Zanzibar” about the weight of material and number of 
details of the beam engine not being in excess of the horizontal type. 
Most of your readers know the arrangement of both engines ; con- 
sequently I will not bore them (your readers) with further remarks 
as to the disposition of details, &c. 1t is now acknowledged by 
those who understand natural laws, which is the better. 

All imperfect engines become bad in design in the estimation of 
those who do not understand the scientific portion of mechanics. 
Badly-constructed machinery has often been the means of setting 
aside good ideas, which only required correct development to bo 
appreciated. The proportions alluded to by your correspondent are 
doubiless his own. 

It will be remembered that, in no portion of my articles, have 1 
alluded to data or dimensions. I am at a loss to see how the 
figures given by “Zanzibar” relate to my drawings. I beg to 
inform him that he is wrong in every sense of the word, which any 
person can see by glancing at my illustrations. . 

The faults relative to extra metal, and difficulty thereby in 
“freight and transport,” are due only to the proportions and 
dimensions given by your correspondent; consequently, need ne 
contradiction, or even comment, from me. The assurance given as 
to the several objections to my “cane juice or ching pump, and 
mode of working the same,” will not deter me from using it, for 
it has been proved to be worthy of adoption. 1 must beg of “ Zan- 
zibar,” for the future, to be more careful in his remarks. 1 really 
have not time to correct erroneous assumptions. In conclusion, | 
am always grateful for correction and practical information, aud 
will always with pleasure answer any of your correspondents 
queries if properly put and meant. N. P. Buren, 





Siz,—1 am glad to find that Mr. Burgh hes taken my remarks on 
his sugur mill as well meant, as, indeed, they were; but J mu-: 
decline granting the tness of the assertion of my having found 
a “mare's nest.” I aid not overlook the elongation of the cap bolt, 
and the fixture of it below the bed-plate, but I doubted the possi- 
bility in oe that the cottering and screwing up of the bolt could 
be so tely and correctly adjusted that cotter and nut shoul:! 
each receive their exact share, and no more, of the strain, The 
headstock, doubtless, would receive the whole strain if the nut were 
the least slack—which sooner or later is exceedingly likely to occur 
Nevertheless, J am glad to see that Mr. Burgh has made a step 1 
the right direction in this particular since the issue of his work on 
sugar machinery (in my possession), for in plate No. 2 he gives us 
a sectional elevation of a headstock, showing the cap bolts simply 
cottered into the headstock, with not even the ver, doubtful um 
provement on which he now lays so much stress. ask him why 
he does not extend his bolt, without the attenuation, to below the 
bedplate and foundation timber, and cotter it there? I can assure 
him such an arrangement is really possible. While referring to 
his work I must candidly confess { much admire Mr. Burgh’s 
vacuum pan, and think that if Mr. Burgh confined himself to the 
exemplification of such arrangements, in which he is thoroughly at 
home, he would be a valusble authority; but as to foreign eager 
machinery, until he has attained some practical acquaintance with 
the actual working cf the machinery sbroad (which in a former 
letter of his he confesses he lacks), he should not issue his patterns 
of sugar mills as being perfection. . 

The reason my remarks as to the cottering, &c., were “ vagy 
was that I did not consider it necessary, when writing for practica 
men, to describe why increased strength should be required, but 
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supposed that the remark in my former letter, viz., “ but as now a 
greater per-centage of juice is expected than was dreamt of then, 
such a fixture has been abandoned as insecure,” would explain 
itself, and argue that the machine must be strengthened, and weak 
plans avoided. Mr. Burgh would find it no mare’s nest to be left in 
the middle of crop time with broken headstocks, which I have seen 
occur with similar patterns of mills. 

The obstruction to properly cleaning the bed-plate still remains, 
whether the “nigger” be taught by the overseer or not. I allow 
that stability must not be sacrificed to the “sable race,” but at the 
same time assert that a much simpler and even stronger bed-plate 
may be made, wiih no excess of material over that shown. 

The assertion as to the inutility of the perforations in the cane 
returner I still hold to, being supported by facts, and at the same 
time add that, with the cane returner in the faulty position shown 
in the engraving, the mill could with great difficulty be worked two, 
tosay nothing of ‘‘ twelve hours.” 

For instead of the returner just touching the cane roller, there 
is a space left between them—a capital chance for the cane to fall 
through into the bed-plate cistern, and worse, to lap over the edge 
of the returner and form an obstruction at times very difficult to 
remove. ‘here being not the slightest chance for lateral adjustment, 
the fault as it now stands is practically irremediable when abroad. 
The vertical adjustment I still think will be but rarely if ever 
used. 

My remark as to the strength of the pinions is the result of com- 
parison with such as have not stood the test. As Mr. Burgh has 
not denied the correctness of my assumption that the scale of the 
drawing is jin. = 1ft., I still retain it as such, and beg to remind 
him that his drawing, as in your impression, is the standard on 
which I base my remarks, and if that be incorrect, or to no approxi- 
mate scale, any observations entailing absolute dimensions of course 
must fall short. Agreeably with the above, I yield to Mr. Burgh as 
regards the breadth of the teeth, which may be increased at pleasure, 
aud is subject to fault in inaccurate measurement on my part; but 
as there appears to be twenty-two teeth in the pinion, that number 
and the diameter to pitch line being constants, I am at a loss for a 
plan to increase the pitch, the existing pitch being certainly insufli- 
cient for a 28in. diameter roller mill. 

As to the accusation thai “* my want of confidence as regards the 
coupling arrangement, being formed before seeing it,” and “ displays 
a state of mind not to be envied,” I beg to refer Mr. Burgh to my 
letter, where he will see I qualfy the remark by saying “ as far as 
shown in present sketch” which sketch is quite sufficient to account 
for the wnenviable state of mind I theu laboured under. 

British Guiana. 








SUGAR CULTIVATION, 

Sir,—It is perfectly consistent for Mr. Burgh to uphold the “ per- 
fect arrangement of bis last improvements” for extracting cane 
juice, for men considered wise oiten pun and joke, and many find 
in it an abundance of intellectual enjoyment. He, however, contrary 
to the love that people have, in general, for comprehending things, 
seems to find your correspondent’s remarks “very vague” when 
touching upon his beau ideal of perfection. Still I think he may find 
plenty of room to go back and re-calculate the “strains and distri- 
bution of metal” to lessen the “repairing liabilities,” for the absence 
of “ weigh-shafts and levers” in the engine will not compensate for 
deficiency in key surface in the rollers; and he has not yet proven 
his improved cane knife and coupling box to be better than the 
simple cane knife and strong square box coupling that have been 
in general use for some time. 

‘The proper “ arrangements of mechanical movements,” which he 
has duly considered and combined in his “latest production,” im- 
pose a greater strain on the moving and stationary parts of his 
gear than is generally met with in a good double-geared steam mill. 
llis arrangement of first-motion'spur wheel shaft is much longer than 
necessary, as well as the distance between centre of bearings; also 
his side screws are very liable to be stripped, from the bottom rollers 
being too wide apart. The horizontal distance between cane and 


a ‘ 
begasse rollers— * A A —tand c is too great; a presses against 5 


and c; and if 6 and c be of greater distance than ¢ to aor db to a, 
the horizontal pressure is so great as to strip the side screws. It 
is not always practicable to have the centres of the three rollers to 
form an equilateral triangle, and I have found them to require 
placing closer than shown in Mr. Burgh’s mill. 

Unnecessarily large diameters in wheels are often the occasion of 
shaking out the teeth in the second-motion spur wheel when the 
mill chokes, which will always occur with a perforated cane knife— 
choking up of the holes (which I have found to occur in less thantwo 
hours’ working of the mill) not being the only evil; they prevent 
the cane, after passing through the cane roller, from being returned 
straight to the begasse one, owing to the little pieces of begasse and 
straw projecting above the surface of the holes, which turns over 
the canes one over the other, crushing the begasse into dust and 
choking the mill instantly, breaking the cane knife when of cast 
iron—or, if of wrought iron, bending it down into the bottom of the 
mill table, suspending the work for the day to clear away the 
begasse between the rollers of the mill and to repair the cane 
knife. But the form which Mr. Burgh has given his cane knife 
will necessitate its being perforated ; but if of the “ latest improved” 
form, no perforations are required; and there is no obstruction to 
the juice falling into the tabie,—to make no remarks upon the shape 
of his table, which will be found to come short of some in very 
general use. ZANZIBAR, 

London, 6th September, 1865. 


Sir,—On my return from the Continent I have seen the two 
further letters of “ Zanzibar.” My official duties in connection 
with the Dublin and Portuguese Exhibitions engross too much of 
my time to allow me to enter upon any lengthened controversy on 
sugar cultivation—a subject, I fancy, of less importance to the mass 
of your readers than the construction of the machinery with which 
the manufacture is carried on. Every writer has of course perfect 
liberty to use what phrases he pleases; but, with all due deference 
to the varied acquirements of “ Zanzibar,” I cannot but think that 
the English synonyms for such words as “ malartic,” “ depailling,” 
“repousse,” &c., would be preferable and more generally understood 
in a British newspaper. It is quite impossible to argue upon what 
return will pay the outlay and expenditure on an estate unless all 
circumstances are taken into consideration, aud proprietors are not 
very ready to supply private details. Some emphasis is laid upon 

thin crops,” which happens to be a misprint in my first letter for 
“three crops,” as the context will show. “ Zanzibar” taunts me 
with confining myself to West Indian ground, without giving any 
particulars as to the dates and circumstances when the yields were 
averaged. ‘To have done this would have occupied more space 
than I think ought fairly to be given to such a subject in your 
columns. The reason, however, I have restricted my remarks to 
West Indian ground, is that I am more familiar with the details 
there than with the Mauritius, Natal, and other sugar-producing 
colonies, and, as he ought to know, it is one of the largest fields of 
production. My friend M. Reynoss, a most intelligent chemist and 
planter of the Havana, just now in Paris, who has published this 
year an excellent treatise on the culture of the sugar cane, could no 
doubt furnish accurate details of the receipts and expenditure on 
different estates in Cuba. As was well observed a few months ago 
by 4 planter in Antigua (the Speaker of the House of Assembly), 

it was beginning to be as hopeless to get profits from an estate, as 
to get blood from a stone.” Hither prices for sugar have lately 
given a little more hope to the planter. I cannot follow very 
closely “ Zanzibar’s” calculations, because he falls into the same 
Omission with which he taunts me, of not giving particulars of date 
or place. To what colony can his figures refer? Where can he 
import coolies at £9 or £10 a head ? and where are labourers paid 
Wages with presents, and housed and fed at the same time? If 
= Is of expenditure are of any use to him, I may append the 
owing as the bona fide recent outlay of an estate for producing 





800 hogsheads of sugar, with the proportionate quantity of rum, in 

Demerara. 

Expenditure of an Estate in British Guiana, in good working order, 
having in cultivation 100 acres plants and 400 acres Ratoon canes. 





CULTIVATIONPLANT CANES. 
Dols. Dols. 
Relieving trash and changing bark, per acre ., 4 
EMMAING, POF ACTO .. cc 00 02 cc 00 08 oe 6 
Shovel ploughing, per acre... .. «2 «+ os oe 6 
Ee ee 2 
Proportion of drilling or rounding beds .. .. .. 3 
Four weedings, 3 dols. each... .. +. «2 «+ es 12 
WOacres at .. .. se oo v6 ce ov 33 8,300 
CULTIVATION—RATOON C. 
Retioving GH. +0. cc 0s 0m se 0s cs coe 3 
Supplying and shovel eg ee | eo ee 6 
Proportion of drilling or rounding beds .. 3 
Small drains .. 2. .. oc oc ce oo 2 
Weeding® .. serted'. e+ oe oo co i6e ee 12 
400 acres, at 26 dols. per acre .. 10,400 
13,700 
Cutting canes and manufacturing 800 hogsheads 9.6007 
Muscovado sugar, at 12 dols. .. .. ss oaths 
$00 tums rum,at 4dols,.. .. «+ os «8 os 1,200 
_—_— 10,800 
Proportion of keeping up dams, draining and 2.800 
punt trenches, public road, &c., estimated ., ° 
Watchmen, cattle minders, &c... .2 os oe 600 
‘Tradesmen oo 66 cc 00 ce ob ee 06) Be 960 
Shipping produce, unloading stores, porterage, &c. 1,000 hie 
Contingencies .. .. oc ce of so és os as 1,140 
Amount of labour 31,000 
SALARIES. 
Attorney, 1.200 dols. ; manager, 1,600 dols. .. 2,800 
Three overseers oe 0s 00 “Sh SN ..< 1,000 
Boarding overseers and domestics ,, .. .. ee 1,260 
Medical attendant .. pa S8"SS « ° 300 
eee... |. A ee 768 
_—— 6,128 
DRAINAGE. 
250 tons of coals, at 9 dols. .. 26" ee 2,250 
Working draining engine 250 
— 2,500 
TORES AND FUEL. 
400 hogsheads coals, at 9 dols. .. «. «2 «ee ve 8,600 
400 sugar hogsheads, at 4h dols... .. «. ++ eo» 1,800 
300 rum puncheons, at 7 dols, .. «. «+ «+ es 2,100 
Oil, mill grease, rope, plant, lumber, pitch, tar, 2.800 
nails, &e. os 88 ee oe eo 8 oe . 
eo 10,300 
Railway carriage of produce and stores .. +. 8,000 
Wear and tear of. machinery, punts, cattle, &c., 2,000 
estimated .. 2s os oe os se ee ° 
Proportion of immigrants .. .. .. 750 
Wive imewpames .. 2c cc so ce co 1,150 6,900 
Total 1c 0c 0 os 0 £12,000 56,828 


From the above detailed statement it appears that, after deducting 
the value of the rum made (300 puncheons, 35 o.p., at £8 = £2,400), 
it costs for a hogshead of Muscovado sugar, weighing 16 cwt. net, 
£12 sterling, the average value of which in the home market may 
be taken at £15, thus leaving a sum of £2,400 as the profit to the 
proprietor of the estate. The variable price of sugar, less freight 
and charges, will, of course, modify this amount more or less. 

September 5th, 1865. P. L, Smaonns. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS, 


On Saturday, the 2nd inst., the ordinary monthly meeting of the 
above named society took place at its rooms, in Doctors’ Commons, 
City, Mr. Joseph Newton, of H.M. Mint, in the chair. The first 
business which occupied the attention of the members, after the 
acceptance of the minutes of the preceding meeting, related to the 
superannuation fund, and this was concluded by the passing of a 
resolution (unanimously carried) to govern the future disposition 
of moneys subscribed to that fund in accordance with the existing 
rules of the association, and with the conditions of the circular 
which hag invited engineering employers to contribute their dona- 
tions. It was also determined that Messrs. Henry Grissell and 
Henry Maudslay should be permitted to withdraw their contribu- 
tions if those gentlemen so desired. 

The President next called upon Mr. William Dalziel to read his 
promised paper on “ Gas Lighting in Railway and other Carriages.” 
Mr. Dalziel, after some preliminary remarks, proceeded to say that 
one of the greatest difficulties which had had to be encountered in 
lighting railway carriages with gas was that of want of sufficient 
space for carrying an adequate quantity for long journeys. One 
of the most successful operators in the work hitherto was Mr. 
Newall, of Lancashire, and his plans were in use on several rail- 
ways, but he (Mr. Dalziel) believed for short pee only. Mr. 
Newall’s apparatus consisted of an india-rubber bag resembling 
somewhat the bellows of an accordion. This, when inflated, was 
distended to its full extent, and as the gas was consumed a corre- 
sponding collapse, caused by its own weight, occurred until the 
bag became empty. The} gas reservoir, if he might so term it, in 
this case would be placed in any part of a train, and either above 
or below a carriage. Usually, however, it was deposited in a com- 
partment of a brake van, and when this arrangement was adopted 
service pipes were carried along the roofs of the carriages, the 
connections between the latter being effected by india-rubber tubing, 
fitted with union joints for the purpose of ready attachment and 
detachment. The service pipes are furnished with brackets, the 
burners of which pass through the roofs of the carriages for the 
purpose of illumination. 

The mode of charging the bags with gas was as follows:—In 
some convenient spot at the station a large receiver was placed. 
This was supplied with water from a height of about 30ft., through 
a pipe and stop-valve. Another pipe and stop-valve introduced the 
gas into the receiver. There were two outlet pipes, also furnished 
with stop-valves, one for water and the other for gas. The gas 
outlet pipe was carried to the place for charging the bags, a hose pipe 
serving to connect them with the receiver. Before filling the bags 
with gas it was necessary to get rid of the air within the receiver, 
so as to prevent the possibility of an explosion. This was done by 
men simultaneously the water inlet and the gas outlet valves. 

/hen the receiver was charged with water the two valves named 
were closed, and the water inlet and gas outlet valves were opened. 
The vacuum left by the receding water was thus filled by gas, in 
accordance with a natural law. When the water was completely 
removed, both valves were closed, and the connection made between 
the gas bags and the receiver. Next, the water supply and the gas 
discharge valves were opened. The pressure of water thus forced 
the gas into the bags. Once the latter were filled with gas, it was 
essential to cut off all communication with the head of water, or 
the bursting of the bags from over-pressure would assuredly follow. 
These arrangements completed, the carriages were ready tor light- 
ing. By this plan every cubic foot of gas required a cubic foot of 
space, the column of water employed not being for the purpose of 
compression, but for facilitating the charging of the as de- 
scribed. The bulk of such gas-holders, it would be ly seen, 
formed a practical objection to their use. 

Supposing, for example, a train of carriages were fing from 
London to Glasgow, it would require sixty lights, and each light 
would consume 3ft. of gas per hour. In order to supply this quan- 
tity, on the india-rubber bag principle, the agency of two and a half 
vans, each measuring 20ft. by 7ft., and 6ft. in height, giving a space 
equal to 2,340 cubic feet; or one-eighth of the entire train, would 
be necessary. 


auniform and perfectly 





The bags were also liable to be damaged at their corners from 
their constantly recurring expansion and contraction. The illu- 


minating power of the gas, too, was diminished when water was 
used for charging the bags, by the action of the law of 
absorption. Another objection consisted in the fact that if the 
bags were allowed to remain charged for a number of days, 
the prteciglo of gas diffpsion would come into operation. Air 
would take the place of gas to a considerable extent by 
passing through the mingteypores or cells of the india-rubber, 
and a highly explosiv@, and dangerous compound would be 
the result Several other mes beside that of Mr. Newall had 
been attempted and were patented. None of them had been attended 
with much success, and it not—the reader of the present paper 
said—needful further to referto them. He would, therefore, men- 
tion that a high-pressure portable gas company but once existed in 
London, but that it failed from inability to insure a uniform light, 
and then a on to his owm (Mr. Dalziel’s) plan for carriage light- 
ing. Self-acting appliances were the great desiderata for the suc- 
cessful development of the railway system, and in what he had 
dove towards lighting railway carriages with gas he had kept that 
fact constantly in view. South-Eastern Railway Company 
were at present testing his invention on their line. The problem 
he had sought to solve wag that of obtaining a uniformly steady 
light from a one -holder and that with a minimum 
amount of trouble and attention on the part of those who would 
have the direct control of the apparatus. The gas-holder in use on 
the railway in question had a cubical area of 8Ht.; this, when 
charged up to a pressure of 185 Ib. on the square inch, supplied two 
No. 3 burners for a period of sixteen hours, and the latter gave out 

unvarying amount of luminosity. In order 
to effect this he had placed two wrought iron tubes of 7}in. bore, 
14ft. Gin. in length, and the ends of which were welded upon 
the bottom of one of the es. The tubes were connected 
together by means of a small pipe. To these high-pressure 
gas-holders were orgmeecaley and outlet pipes. Connected to the 
outlet pipe was a regu This consisted of a common gas-holder, 
working in water, forming a hydraulic joint. The regulating 
holder is fitted with an inlet and an outlet pipe, the last named 
being carried to the burners ou the carriage. The outlet pipe of 
the high-pressure holder is connected with the inlet pipe of the 
regulator, Fixed between the inlet of the regulator and the outlet 
of the high- ure holder is a slide valve worked by alever. The 
port of the slide valve is of a V-shape, the lever being attached to 
the re; ing holder by means of connecting rods. When, there- 
fore, the regulating rises it depresses the valve and closes 
the port; on the contrary, when it descends it opens the port. 
When the high-pressure holder was charged with gas the latter 
passed through it and into the regulating holder, causing the 
gradual closing of the port. When the port was closed the charg- 
ing might be continued until the pressure required was attained ; 
afterwards all would be ready for lighting. 

Allowing that this has been accomplished, and that the consump- 
tion of gas is going on, the action of the apparatus would be as 
follows:—The regulating holder geeteelty descends, opens the 

rt, avd admits a further supply from the high-pressure holder. 

hus it continues to act and react, its movements being governed 
entirely by the passage of the gas and demanding no attention until 
the time arrives for g the high-pressure holder, which is 
a simple mechanical o} on performed indeed by a force pump 


worked by a steam 
By this arrangement, Mr. Dalziel stated, great economy would 
t. Each would have its own independent reservoir of 


compressed su t, if needed, to supply two burners for 
sixty pom eae ‘the whole cocupying comparatively very little 
space. ‘I'he apparatus would be invisible to the passengers, and so 
simple that it could scarcely be deranged unless by some severe 
accident. Iron vessels were proof against the operation of the laws 
regulating the diffusion of gases, which Professor Graham and Mr. 
Ansell, of the Mint, had so clearly illustrated, and therefore might 
remain ed for months, if necessary, without danger. Mr. 
Dalziel that it did not become him to say more upon the 
merits of his own invention, but that he was prepared to answer 
any questions in reference to it which his brother members might 
think proper to put. He then resumed his seat. : 

A discussion followed, in which Messrs. Sanson, Ives, Briggs, 
Edmonds, Usher, Lax, and the president shared; und Mr, Dalziel 
having replied satisfactorily to several queries, and moved a vote 
of thanks, the proceedings, which throughout were of an interesting 
character, came to an end, 





Tux Betterornon.—The mechanics and workmen employed in 
the erection of the shot-proof reconnoitring tower on the upper 
fighting deck of the iron-plated frigate Bellerophon, as well as those 





gaged on other of that frigate, jt d work- 
on until 10 o’clock at night, in order to expedite the work on 
which they are engaged, and to complete the vessel by the date 





fixed by the Admiralty—the 18th inst. The tower, upon which a 
number of mechanics are now engaged, is so far advanced that a 
fair idea may be formed of the appearance it will present when 
entirely completed. Already several of the 8in. iron plates rolled 
at the Cammell Company's works have been fitted to the place 
they will occupy on the port and starboard sides, the fore and aft 
lates being two inches Jess in thickness, and the entire structure 
fs expected to be completed during the present week. Already the 
sition of the tower, as well as the structure itself, has been sub- 
ected to an unusual amount of criticism from the numerous scien- 
tific, nautical, and other visitors to the Bellerophon, while the 
criticisms themselves of those whose opinions are entitled to respect 
have been of an adverse character. Of the structure itself the 
opinion is unanimous that no modern gun yet invented, fired at a 
distance of not less than 1,000 yards, will make avy serious impres- 
sion on such @ ponderous erection in the way of penetration; wiile, 
on the other hand, should the fire of a single powerful un be con- 
centrated upon it the tower itself would in all probability be torn up 
from the deck. But the most serious objection raised is that relating 
to the position of the tower, which is placed a short distance abait 
of the mainmast, and immediately adjoining the main hatchway of 
the engine room and machinery. Such a position is obviously one 
of the worst—if not the very worst—which could have been selected, 
it being very clear that every shot aimed at the tower will, ou 
striking the armour covering, rebound at an angle, and fall among 
the machinery below—the hatchway appearing to be conveniently 
placed to facilitate such an occurrence. This singularly unfortunate 
positiun of the tower has been on more than one occasion pointed 
out in the Times, and the attention of the Admiralty directed to it 
from other quarters, but no steps have been taken to remove it toa 
spot on the deck where its presence would be free from the objec- 
ons urged against its present situation. The engines for the screw 
steam launch, which is now being constructed at Chatham for the 
Bellerophon, arrived from Messrs. Johu Peun and Sovs’ establish- 
ment, Greenwich, where they have been manufactured, a few 
days since and were landed at the dockyard. They are on the 
double screw principle, and are similar in design and construction 
to those supplied to the screw launch for the Bombay, and lost with 
that vessel. In the new engines, however, several improvements 
have been effected, the machinery itself occupying # much smaller 
space, The engines complete weigh about three tons, and they 
can be easily lifted in and out of the launch when required. Th 
most important feature eonnected with them is the employment of 
the double screw, each screw being driven by its own 1adependent 
shafting, which thus enables either to be worked in contrary direc- 
tions. The enginesare on the high-pressure principle, which allows of 
their being worked up to about ten times their nominal horse power. 
The screws are each four-bladed, with a diameter of 2{t., each being 
set at a pitch of 3ft. 4in. ‘I'he number of revolutions at which they 
can be Soom is rather more than 200 per minute, ‘The Beilerophou 
is fitted with a four-bladed screw, on the Mangin principle, the same 
as supplied to the Achilles, and the work of fixing it has been com- 
pleted. The entire weight of the propeller is 22 tous, the “ boss ” 
weighing rather more than 5 tons 10 cwt., and each of the four 
bl averaging in weight 3 tons 16 cwt. 3 qrs. The sorew is set 
at a pitch of 22it. 
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HUCH AND WINDHAUSEN’S IMPROVEMENTS IN OBTAINING MOTIVE POWER. 
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Ts invention, patented by Messrs. Edward Heinson Huch and 
Francis Windbausen, Brunswick, has for its object improvements in 
machinery for obtaining motive power, and consists in an improved 
construction of engine to be worked by heated gases or vapours. 
‘The engine is composed, as is usual, of a cylinder having a piston 
working to and fro within it, and the engine is so arranged that 
when the piston rises heated gases are drawn into the cylinder, 
and when the piston descends the gases in the cylinder pass to a 
condenser, and are thereby condensed, and the condensed gases are 
from thence drawn out by an air pump. In order that the cylinder 
may be protected from the heated gases the sides of the cylinder are 
surrounded by a jacket filled with water ; the bottom of the cylinder 
is for the same purpose covered by a casing filled with water, the 
pipe through which the heated gases are led to the cylinder rises 
through this casing, and this pipe is also thereby protected; the 
times at which the heated gases are admitted into the cylinder are 
governed by a tap or valve on this pipe, and the plug of the tap is 
made hollow in order that water may pass through it ; the pipe that 
leads up to this tap is lined with fire-clay. In order to protect the 
under side of the piston from the action of the gases, the piston has 
connected to its under side a protecting shield of iron plate; this 
shield is formed of a plate nearly covering the under side of the 
piston, and from around the edges of this plate a cylinder of sheet 
metal descends into an annular space formed between the sides of 
the cylinder and the hollow water casing which nearly covers the 
bottom of the cylinder; this casing rises up into the cylinder to a 
height equal to a length of the stroke of the piston. Steam or air is 
at cach movement of the piston introduced, as hereinafter described, 
into this space, and into a s between the top of the shield and 
the bottom of the piston, and the shield of the piston is thereby pro- 
tected. "leated gases are alternately introduced into and allowed 
to escape i: om the cylinder through the cock or tap above mentioned, 
by causing the plug of the tap to oscillate to and fro, so as 
alternately to open a communication between the source from which 
the heated gases are obtained and the cylinder, and then to close this 
communication and open a communication between the cylinder 
and the passage to the condenser. The gases as they leave the 
cylinder are, by preference, caused to pass through the tubes of a 
steam boiler before entering the condenser; condensers of any 
suitable construction may be employed, but we prefer to employ a 
cylindrical condenser that is surrounded by the steam boiler above 
mentioned, the steam boiler being of an annular form in cross 
section, Within the condenser are placed a number of shelves or 
trays, on to which the condensing water is caused to fall in succes- 
sion, the water being introduced into the condenser at its upper 
end, the alternate shelves of the condenser being for this purpose 
made to occupy the space in the centre of the condenser, and the 
otber shelves being formed around the sides of the condenser. The 
condensing water and the condensed gases are drawn away from 
the bottom of the condenser by an air pump. On the upper side of 
the piston that works in the cylinder is a trunk working through 
suitable packing in the top of the cylinder, and into the annular 
space between the trunk and the sides of the cylinder steam, pro- 
duced in the steam boiler and in the water spaces above mentioned, 
is allowed to enter, when the piston descends, and so aids in forcing 
down the piston; on the ascent of the piston a communication is 
opeved through the piston to allow the steam to pass through it 
into the space between the sides of the cylinder and the shield, 
carried by the bottom of the piston, and so, as above stated, keeps 
the piston and shield from being injured by the heated gases. A 
connecting rod up from the top of the piston through the 
trunk to acrank on the main shaft, and so gives motion to this 
shaft, and from the main shaft the air pump and valves before-men- 
tioned derive their respective motions. In cases where the heated 
gases as they come from the cylinder would not be sufficiently 
heated to be used advantageously for produciug steam before 
passivg to the condenser, the steam boiler before mentioned is not 
employed, neither are the water casings necessary; the cylinder 
may then be left open at the top in order to keep the cylinder and 






















piston cool; air is allowed to pass through the opening, before men- 
tioned, in the piston into the space around the shield of the piston, in 
place of allowing steam so to pass through the opening, as before 
explained. In place of the top of the cylinder being left open, as 
above mentioned, the top of the cylinder may be made to act as the 
air pump; the piston and its shield may then be kept cool by jets of 
water being, at the ascent of the piston, forced against the screen 
carried on its under side, and the sides of the cylinder kept cool by 
water resting on the top of tke piston. 

Without altering the principles of construction employed in this 
invention a great number of modifications and combinations of the 
outer parts may be applied. We content ourselves with describing 
only one of those arrangements of the machine, 

Machine with Inside Working Piston.—Fig. 1 is a vertical section 
through the axis of apparatus; Fig. 2,a side view and a vertical 
section through the hot-air cylinder A. In Fig. 1A shows the 
section through the axis of the working cylinder; B, the section 
through the vertical axis of the condenser; and C, that of the air 
pump; D signifies the fly-wheel shaft, crank, and pulley. The 
whole is joined by the frames E and the foundation plate F, and 
screws, bolts, and rivets. The inner capacities of the working 
cylinder A of the condenser B and of the air pump C, are in com- 
munication by the channels and pipes T, P, Q (Figs. 1 and 2). 
This communication is alternately formed and interrupted by the 
distributing apparatus H and the valve R. But still the air pump 
C may be put in communication with the outer atmosphere by the 
channel Q; and the valve Ri. The capacities underneath the piston 
of the hot-air cylinder may be put periodically in communication 
with that heating apparatus from which the machine receives its 
heated gases by the channels T and O. 

The heating apparatus from which the gases may be produced 
could be a stove constructed exclusively for that purpose, from 
which the hot gases come into the working cylinder either directly 
or pass before they arrive in the cylinder through a rain of water 
or over a cooling surface of water to clean the gases of impurities. 

Other heating apparatus may provide those gases if only the 
quantity of gases produced and their temperature is sufficient for 
the efficient working of the machine. 

Steam engines, cooking stoves, evaporating pans, kilns, and so 
on, the hot gases of which, escaping useless into the atmosphere, 
may be made useful in this engine. 

he hot gases enter during the time the piston is moving onward 
into the working cylinder A. During this time the distributing 
apparatus H has opened the way from the heating apparatus to the 
inner capacity of the cylinder. When the piston goes back or 
down the distributing apparatus H shuts the way of the hot 
gases coming from the heating apparatus, and opens the entrance of 
the condenser so that no more hot gases can come into the working 
cylinder, and the gases being in the cylinder may have free access 
into the condenser. This condenser is a cylindrical capacity B, 
which is surrounded bya tubular boiler B;. The gases go next 
into the annular capacity P,, which is protected by fire-bricks. From 
there they pass through the tubular boiler B,, and move on according 
to the darts 1, 2, 3, 4, through a rain of water falling down over 
the annular basins and plates V and V;. During the entrance of 
the gases of the working cylinder into the condenser, the working 
piston is going down, and because the piston of the air pump is 
going up the cooled gases and the water resulting of condensation 
of steam are aspirated consequently, and the action of the piston is 
then renewed. The water necessary for the cooling is aspirated 
through the pipe U, and its quantity is regulated by the eock U. 
The water may also be brought into the condenser by a feeding 
pump kept in motion by the engine. The steam formed in the 
tub boiler B,, and in the capacity surrounding the cylinder, 
having a pressure of one o— re or more, is led through the 
pipe N to the distributing valve N;. When the piston goes down, 
this steam passes through the opening No, and fills the capacity A- 
left by the hollow piston rod or the trunk in the upper part of the 
cylinder. When the piston G@ moves onward the opening N; is 





covered by the slide valve Ni. Thesteam contained in the capacity 
A, goes through the channel M2, which is in this moment left open 
by the piston M, into the lower part of the cylinder underneath the 
piston, according to the darts 1,2. Here thissteam is mixed with 
the gases of combustion. This steam can give a little moisture for 
the inner sides of the cylinder, and serves as a kind of grease. To 
protect those parts which are exposed to a great temperature they 
are surrounded by water and steam formetl of that water; so the 
cylinder is made of double barrel, or has a jacket, and the bottom of 
the cylinder is hollow, so that the channels 0), T, P2, may be sur- 
rounded by water. All those capacities are in communication toge- 
ther and with the tubular boiler B,, by means of the pipes Au, T3, 
and H,, so as to allow all steam formed in the different parts to 
unite in the tubular boiler B), from whence it is admitted into the 
cylinder periodically, as descrived before. To keep hot the gases in 
the cylinder, and to protect the piston and the cylinder from too 
great a degree of heat, there is fixed underneath the piston a sort of 
shield or screen, which we call in our description the shield G,, and 
the inner side of the bottom of the cylinder is covered with fire- 
bricks. 

The distributing slide tap H is hollow, and to keep it cool it is 
filled with water, and this water is put into communication with 
the water in the other capacities by the pipe H, as is to be seen in 
Fig. 2. The regular motion of the distributing slide tap H, the dis- 
tributing piston Mj, and the distributing slide valve Ni is effected 
by the centre crank Hs, the angular lever H2, and the rod H,, and 
by the eccentric fixed on the main crank pin, as is to be seen in the 
engraving The air pump is single acting, and its piston is packed 
in any known manner—for instance, with leather. 

In certain cases where the heat of gases is not considerable enough 
the following modifications seem to be recommendable :— 

The working cylinder is open on its upper part. The hollow 
piston rod Gz is then no more necessary, and the cylinder cover K, 
the distributing apparatus N., with the pipe N, are left away. On 
the contrary, the piston distribution M; may be kept to admit atmo- 
spherical air during the fore stroke of the piston through the open- 
ing Ma, to cool the cylinder and the piston if necessary. : 

Instead of the tubular boiler filled with water atmospherical air 
may be heated in the condenser. For this purpose the tubular 
boiler has openings on the top and on the bottom. In the upper 
openings air enters, and is heated on the tubes, and then goes through 
pipes to the firing or heating from which the hot gases are coming, 
and are used in the engine. J 

The steam which is produced in the capacities filled up with water 
is conducted into the flue O to be mixed with the hot gas es. 

The machine which has been described is sup to have two 
different cylinders, but one single cylinder could be employed, which 
is to be working cylinder and air pump at once. For this purpose 
the working cylinder A keeps in its main parts the same forms as 
we have described. The capacity under the piston G receives the 
hot gases, and the capacity left by the hollow piston rod G? serves 
asanair pump. The channel M? on the contrary opens into that 
ae of condenser where the gases have the lowest temperature, aud 

eads them over the slide valve M'!, from whence they are down 
into the annular capacity A? as soon as the piston goes back or 
descends. The slide valve N! keeps shut the channel N? during the 
time the piston is going onward. The cooled gases drawn into the 
capacity A? are compressed up to one atmosphere by the mounting 
piston, and are pushed into the atmosphere through valves which 
are to be arranged for that purpose on the cylinder cover. The 
channel M? is left away, but another channel opens the way under- 
neath the piston M!, and has its corresponding mouth in the hollow 
piston rod G?. Through this channel may enter atmospherical = 
upon the shield or screen of the piston, and that piston itself, to coo 
both if necessary. Because the gases of the condenser are always 
mixed with a certain quantity of water resulting from condensi 
steam, this water keeps over the piston G, and so cools the sides 
the cylinder, so that the jacket of that cylinder may be 
away. 
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*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Sprgcian Eprrion of Tue Encrneer is published for 
Foreign CrecunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

orice 2s. 6d. each. 

W. H. W.—Received and shall be attended to. 

CiviL ENGINEER.—Any person who thinks proper may call himself a@ civil 
engineer. With your qualifications you may assume the title with perfect 
ads ; , . . gies ities _ 

T. K.—* Still slop” is, we believe, the fluid remaining in the still after the spirit 
has been removed. Lime has been used for many years, as you suppose, 
with tolerable success. 

AN Op Susscriper.— We have no doubt that you can procure copies of the 
jury reports of the 1851 and 1862 Exhibitions through any London bookseller 
—Messrs. Spon, of Bucklersbury, Sor instance. 

Sa1LE.—Jf you desire to obtain our opinion as to the merits of the invention 
ve rr'd toin your note, you must supply us, by Letter, with a properly 
exe uted drawing, and the shortest possible description. 

G. C.—The idea embodied in your proposition ts very old. The scheme has 
been tried over and over again without success. Rified projectiles range 
Jurther than spherical shot, because they offer a smaller area to the resis- 
tance of the atmosphere. 

Mauta.—Voubling the size of your condenser will not cause any loss of 
vacuum, provided all the joints are tight ; on the contrary, the increase in 
size will operate beneficially. It would be well to divide the injection by 
placing @ small jet in the waste pipe, in addition to the ordinary rose in 
the condenser. 

Inquirer B,—(Stoke-upon-Trent).—Find the area of each plate by multi- 
plying its height by its breadth, and then add the areas together ; deduct 
the aveas of the ends of the tubes and the sire-door srom the sum, and the 
vemainder is the heating surface. Thus, the crown plate of your fire-boxr 
being 3°5 X 3°75, its area equals 13°125 square feet. The sides, each 
375 X 491, have a united area = 36°82 st., while that of the end plates, 
each 491 KX 350 = 34:36. The entire surface, therefore, is 84°30 square 
Jet within a minute fraction. 

InquiRBR.— We have no means of arriving at the amount of power absorbed 
by friction in the machinery of the Thetis, and we are therefore unable to 
sey what the consumption, per horse-power actually transmitted to the 
paddle floats was. No general rule can be laid down for deciding such 
questions. The friction not only varies in different engines, but even in the 
same engine from hour to hour. Certain experiments worked out in 
America with screw engines showed that not more than 60 per cent. of the 
indicated horse-power was usefully employed. Very few experiments on 
the friction of paddle engines have been undertaken. Many engineers hold 
that the loss equals, in well constructed machinery, about 25 per cent., less 
or more; an estimate which is possibly not very far from the truth in very 
many cases, 
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MECHANICAL PROGRESS, 


THE art of mechanical construction has made such ad- 
vances during the last few years that it has become some- 
what difficult to recognise substantial improvements on 
existing devices. Machinery as turned out by the 
best makers possesses such an approximate perfection 
that while on the one hand it is not easy to perceive in 
what quarter improvement is desirable, on the other no- 
thing but careful research and profound knowledge can 
determine whether alterations put forward as improve- 
ments really deserve the name. The work of invention 
never ceases, and the mechanical engineer is never left 
dependent on his own brains for novelties; but novelties 
are not always worth having, and although many indi- 
viduals consider it absolutely necessary to the continuance 
of their commercial prosperity, that they should produce 
something which is either absolutely original, or that will 
pass muster as such, each year, it by no means follows that 
the great majority of the profession think likewise. The 
designer of mechanism should be invariably prepared to 
give a valid reason for the presence of even the smallest 
bolt and nut in his finished work. If he cannot, then may 
we rest assured that it has been introduced unnecessarily, 
either from ignorance of the real object to be subserved or 

use he has suffered his imagination to get the better 
of his wisdom. Tried by this test it will be found that.a 
great deal of machinery admits of improvement, that fewer 
parts would perform the required work, and that less 
power would meet every demand. In this kind of improve- 
ment there is doubtless a great deal to be done from year 
to year, but men of standing in the profession know how 
difficult it is to meet with those who possess brains and 
hands competent to do it. It is in this path, however, 
that not alone fame but fortune is to be found. A 
startling novelty may now and then by a freak of the 
blind goddess, prove a lucky hit; but a very little ex- 
perience shows that the prosperity of the firms for which 
England is famous, owe little to such fortuitous causes. 
Careful design, improvements gradually elaborated under 
the guidance of experience, and a certain amount of patient 
Waiting for the wished-for end, have wrought out an enviable 
Position for men who started for the most part on pre- 
cisely the same level as those who have never risen above the 
rank of insignificant mediocrity. In the infancy of mecha- 
nical engineering there were a hundred wants to be supplied 
which no longer remain unsatisfied, and a few great prizes 
wo apparently drawn by those who satisfied the demand. 

€ seek in vain, however, even in the records of half a 
century since, for anything like an instance of great per- 
Pr wag commercial success following on the introduction 

one of @ mechanical novelty. There is searcely an in- 

















stance to be found in which an invention has been laid | supply, and there is certainly no law of political economy 


before the world in a condition so nearly perfect that it| which renders it penal for an engineer to supply inferior 
immediately secured a ready sale. We perceive that as a / articles to customers who prefer them. 


rule novelties have had a hard upward struggle into public 
favour, and that very frequently the end has only been 
reached as a result of the introduction of certain improve- 
ments which partook of nothing like inspiration—improve- 
ments in fact in mere matters of ~ gree A trivial detail 
which totally escaped the original inventor, and the 
necessity for which could indeed only be ascertained by 
studying the opinions of those whose wants the invention 
was intended to supply. At this moment it is more diffi- 
cult than ever to attain commercial prosperity by a chance 
hit. Engineers who have acquired a position know that 
their fame is founded on the character for finish, strength, 
and excellence of design possessed by their machinery, far 
more than on the introduction of strictly exceptional de- 
vices. Mr. Whitworth’s tools afford an admirable illus- 
tration of our proposition; they are to be found all over 
the civilised world; they are prized by the working 
engineers of all nations, and yet they present nothing very 
remarkable. They perform their work by very much the 
same agencies as those habitually employed to the same 
end by other makers, but they possess a rare finish, simpli- 
city, and capacity for executing first-class work on which 
their fame is based. It is simply impossible that these 
qualities could have been possessed by the first tools Mr. 
Whitworth made, and in their presence we perceive an 
evidence of skilful design which is valuable in itself, and 
yet more valuable because it is comparatively exceptional. 

It is often said that the mechanical engineers of the 
present day were surpassed by their fathers in energy and 
talent—that they are satisfied to take things easy, and 
even to suffer the engineers of other nations to jostle 
them out of foreign markets. ‘The statement will hardly 
bear the light. If success could only be attained by 
the introduction of a perpetual series of novelties, 
then is it quite possible that English engineers might be 
beaten by the men of America and France. As matters 
stand, however, we care very little for the ephemeral fame 
and fortune to be derived from the public appreciation of 
mechanical inspiration. Fashion has very little to do 
with the shape of a locomotive or the characteristics of a 
marine engine, and solongas machinery is purchased for what 
it is—not for what it professes to be—so long will English 
engineers maintain a supremacy which has been honestly 
won by care and perseverance. It would be erroneous to 
assume, however, that we are content to rest satisfied with 
what we have done, and expect the continuance of future 
favours on the ground of past good deeds. ‘The march of im- 
provement in every department of mechanical construction 
is slow, possibly, but it is nevertheless sure, and it is 
certainly making itself felt both here and in foreign 
markets. English machinery possibly enjoys a higher 
reputation at this moment than it ever did before ; and if 
we do cling a little too persistently to old-fashioned notions, 
we are certain so to embody these notions that they bring 
us no discredit. It is to ‘be remembered, too, that others 
have a voice in this matter of progress as well as the 
engineer. ‘Two parties exist in the world—one of which 
holds that whatever is is right, and that improvements are 
unnecessary and uncalled for; while the other maintains 
that improvements in every variety of machinery are 
urgently demanded, and that the manufacturer who 
refuses to introduce sweeping innovations is unworthy the 
name of engineer. Neither party is quite right. That 
advances in the application of mechanical science to mana- 
facturing processes are expedient cannot be disputed; if 
the advance is slow, however, the engineer is not wholly to 
blame; indeed before any sentence of condemnation can be 
recorded it is absolutely necessary to prove that the exist- 
ence of wants which he refused to satisfy was generally 
recognised. As it is, the mechanician usually takes the 
initiative, and not only sets about improving upon existing 
devices, but undertakes to convince his customers that such 
an improvement is desirable. This is frequently an 
incredibly difficult task, and one, withal, so thankless, that 
many shrink from it. Until purchasers of machinery can 
be induced to believe that the engineer knows best what is 
for their good, progress in mechanical construction must 
remain tardy. So long as a manufacturer insists, for 
example, on having beam engines, and nothing else, it must 
be folly to waste time in designing others of a better type. 
The value, too, of all mechanical improvements can be 
reduced to a question of mere pounds, shillings, and pence ; 
and so long as a fair, if not an excellent, profit is to be 
made out of the sale of beam engines, the engineer can 
hardly be expected to expend much time in the endeavour 
to force horizontal engines upon his customers. Steam 
machinery affords, perhaps, as good an illustration as any 
other form of marketavle mechanism of the difference 
between theoretical and practical propositions. As a 
general rule, few will be prepared to deny that economy of 
fuel is a good thing, yet in certain districts economical 
engines are not only not in demand but practically 
unsaleable, and for this reason: engines using steam 
economically are more expensive than those of a ruder 
type—more complex, likely to get out of order, and re- 
quiring more skill on the part of the attendant in 
charge ; and where coal , but a nominal value, 
it is not only natural but proper that the ruder 
machine should be preferred. It may in point of 
fact be a matter of almost perfect indifference whether 
one ton or two tons of coals are burned per day, and 
under such conditions—and they are by no means rare— 
it is evident that economy of fuel could not possibly com- 
pensate even for the outlay of capital on an expensive 
machine in the first instance. We have ourselves met with 
engines in the Black Country burning 50 1b. of coal per 
horse-power per hour, and we believe that if the expenditure 
of £50 on any one of them would have entailed a reduction 
of 75 per cent in the consumption of fuel, it would not have 
been laid out. Undersuch conditions the engineer can but 
supply the demand, pocket his profits, and please his 
customers, A fortune may just as well be made from the 
manufacture of “ puffing Billies,” as from that of first- 
class locomotives ; it is purely a question of demand and 
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Mechanical progress can only be the result of a cause, 
and this cause must be sought for in a demand on the part 
of the great body of purchasers. If these last as a rule per- 
fectly comprehended what was possible in mechanical science, 
and invariably insisted on having machinery which should 
approach as nearly as possible to theoretical perfection, 
the progress of mechanical engineering wel advance 
with strides hitherto undreamt of. As it is a great 
number of influences are brought to bear on the mechanician, 
many of which are absolutely inimical to progress, while 
others tend to induce a quiet contentment with the results 
of past exertions which is hardly less fatal to enterprise. 
While these exist it is worse than folly to accuse engineers 
of neglecting not only their own interests, but that of their 
country. There are two parties to every proposal for an 
advance, the engineer and his client. Without the one the 
other can do but little, and we have no hesitation in saying 
that in the spread of scientific knowledge among the 
purchasers of machinery will be found the most efficient aid 
to the advance of practical mechanical science which itis 
possible to devise. Machinery is itself a great teacher of 
scientific truths, and the influence of skilful design and 
careful workmanship is more readily felt than is commorly 
believed. Theengineer must ultimately follow public opinion 
in all that affects his pecuniary interest, but itis well to bear 
in mind that it is by no means impossible for him to lead 
that opinion in the first instance. Men of high standing 
can take many liberties with popular fancies and tastes, 
and it is in the power of every mechanical engineer to 
acquire for himself such a reputation for excellence of work- 
manship and design, that he may be enabled to guide his 
clients instead of submitting to their guidance. 


THE ROARD OF TRADE TEST FOR MARINE BOILERS. 
THERE can be no doubt that one of the most difficult 
problems lying for solution before modern society is the 
adjustment of the claims of trade with those of the public 
satety. Every day our lives get more and more involved 
in numerous mechanical operations going on round about 
us—operations in which great forces are called into play 
which ignorance or carelessness may suddenly turn into 
agents of wholesale destruction. On the other hand, while 
society naturally dreads an interference which may cramp 
the energies of commerce, it cannot be said that the golden 
mean has anywhere been attained. Without going back 
to first principles, and only looking at practical results, we 
see that the complete absence of legislative interference in 
industrial operations leads to an enormous destruction of 
human life. It was but a short time ago that actually 
more than one thousand people were destroyed on the 
Mississippi river by the explosion of the boilers of a trans- 
port ship; and later news recounts the loss of two hundred 
lives by a railway accident somewhere in the United States. 
The occurrence of even disasters like these seems to call 
forth no surprise in that country, and in Europe they only 
fortify old impressions as to the unrestrained liberty of 
blowing up or otherwise disposing of trewellers. Yet 
there can be little doubt that the meddling and inquisi- 
torial regulations of Continental legislation seriously 
cramp the development of industrial operations. The 
probability that such a result takes place almost rises to 
certainty, however’ difficult of distinct proof. Above 
all, this interference may be said to have more or less 
failed. In France, for instance, with a costly system of 
Government supervision of railways, in which a nume- 
rous staff is employed, railway accidents are not of very 
uncommon occurrence, They are at least not so uncommon 
as would appear from the silence of the French press—a 
silence, we have reason to know, which finds its main 
cause in the financial dependence of a large portion of that 
press on the governing bodies of the five powerful French 
railway lines. Again, taking boiler explosions, we find 
that they are less in number in the Lancashire districts, 
thanks to the Manchester system of skilled periodical in- 
spection, than in the French manufacturing departments, 
with all the cramping regulations of the old, but lately 
repealed, décret about boilers. At the same time, statistics 
show that fewer boiler explosions take place in the French 
manufacturing districts than in some of our mining coun- 
ties, while the same advantageous comparison can be made 
between French and British railways. 

As in so many other things, this country takes a position 
in these matters about midway between the European con- 
tinent and America. But we have the usual illogical 
hodge-podge of different systems intended to meet what is 
substantially the same difficulty. The few inspectors of 
mines of the Home Office are in most districts unable to 
inspect, even only once a year, the collieries and mines 
supposed to be under their supervision, while the railway 
inspectors of the Board of Trade can only legally examine 
a railway before it has been opened. It is supposed that 
the law by which damages can be recovered by death or 
injury eliminates all questions of the kind; but, in the 
first place, loss of life can never be compensated for to those 
who have suffered in person; in the next, it is notorious 
that damages can scarcely ever be recovered for loss of life 
in our collieries and mines. Though an average of one 
thousand men’s lives are annually lost in this way, one 
never hears of any other verdict than that of “ accidental 
death” being returned at the useless inquests on these 
cases. The retrospective action of the law on most 
disasters at sea can never be very forcible. When 
a ship goes down with all her hands, through a 
defective cable, or an exploded boiler, there is simply 
no human evidence upon which the law could act. 
Who is to be mulcted in damages in the case of 
a defective cable, for example? The maker may have 
originally delivered very good work; but no work, how- 
ever good, can fail to be sooner or later deteriorated by 
wear and tear. Who is to judge between the maker and 
user, even if the corpus delicti can be produced in evidence ? 
There is yet another injurious influence of the law which 
is often disregarded, In compensation actions — 
railway companies, for instance, the juries almost always 
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give high damages. Yet the very loss of the money 
renders the unhappy company less able to provide against 
other accidents. Nine railway disasters out of ten take 
place through the mistaken economy of using inferior men 
and materials—of having underpaid and overworked 
officials, and inferior and cheap materials. But every 
bleeding undergone in this way thus increases the chance 
of an accident . diminishin the ability to provide against 
future occurrences of the kind. ‘The fact simply is that at 
every turning we are met with the difficulties surrounding 
the question. It is not sufficient to pass an Act of Parlia- 
ment; that comparatively easy achievement does not ensure 
that it will be practically applied at all, and still less can we 
ensure the way in which the law will be carried out. 

While lately on a visit to one of our principal seaports a 

iece of almost incredible official fatuity came under our 

nowledge. Had we not made personal inquiries which 
leave no room for doubt, we should have refused to believe 
the matter at second hand. ‘lo begin our story we may 
premise that it is well known that, under the Merchant 
Shipping Act of 1854, every vessel carrying passengers is 
subjected to a periodical Government inspection. This 
Act consists of a great number of different clauses, framed 
with the view of establishing some official guarantee for 
the safety and comfort of ships’ passengers. ‘The Board of 
‘Frade is the Government department invested with the 
powers for carrying out these enactments, and accordingly 
one or more Board of Trade surveyors are stationed at each 
British port of some importance. These gentlemen are 
either professional engineers capable of forming sound 
opinions of the workmanship and materials of the hulls of 
iron vessels, and of the engines and boilers, or they are skilled 
shipwrights, equally capable of dealing with the hulls of 
wooden vessels. As we lately pointed out, the Board of 
Trade have found it necessary of late years to mect the 
rapid supercession of wood by iron in the construction of 
ships, in addition to the increasing use of steam power, to 
proportionately increase their staff of engineer surveyors. 
It may be at once observed that these appointments have 
been mostly filled by engineers of good standing. The 
supercilious statement lateiy made by Mr. Fowler before a 
Parliamentary committee, that Government inspectors 
generally “are inferior persons,” is very far from being 
practically true—at any rate, with this particular depart- 
ment. the position of engineer surveyor to the Board of 
Trade is, in fact, clearly one of much responsibility and 
even anxiety. After surveying the hullof every iron ship, 
and the engines of every steamer carrying passengers, 
before clearing out of port, he makes a six months’ certi« 
ficate that all the Board of Trade requirements have been 
fulfilled. He may then be said to be in person answerable 
as to the trustworthiness of the document. In case any 
disaster should occur within the six months’ period, trace- 
able to any engineering defect, the surveyor who signed 
the certificate may be arraigned for manslaughter. 

Now in all dealings with steam it need scarcely be said 
that those with the boiler are attended with most hazard— 
an obvious fact made practically evident every year in 
England by the sudden deaths of at least eighty persons, 
and the mutilation of twice as many. Ask any careful 
manager of works on this head, and he will say that the 
—< of his boilers, perhaps working in the midst of a 
number of hands, cause him most anxiety ; ask any engi- 
neer-surveyor, and he will give the same answer. ‘The 
only express clauses in the Merchant Shipping Act with 
respect to boilers are the 289th, according to which one 
safety valve on every boiler of a vessel carrying passengers 
must be placed beyond the control of the engineering 
attendant ; and the 298th, making any overloading of this 
valve punishable by a fine of not more than £100, “ in 
addition to any other liabilities” which may have been in- 
curred by the Act. But the mere fact that the safety of 
the vessel depends so much on her boilers has naturally led 
to the greatest attention being given to this part of the 
ship’s gear. The surveyor can require the boiler to be 
tested to twice the working pressure, and, as the result of 
his examination, he can put the option before the ship- 
owner of either lowering the working pressure or of 
renewing the boiler. 

The practical results have been very satisfactory up to 
the present. About 600 passenger steamers are inspected 
under the Steam Shipping Acts, bat only three explosions 
seem to have occurred since 1846-7 on the British coasts, 
One took place at Lowestoft in the Tonning steamer, 
another at Southampton in the Parana, and a third in the 
port of Dublin. 

Taking into consideration the fact that it is very difficult 
to make a really thorough internal examination of the 
ordinary marine boiler, these results may be termed 
successful. Some nine explosions have already taken place 
this year amongst the 6,500 locomotives in Great Britain— 
the only other form of boiler about which trustworthy 
statistics may be said to exist—while the number of at least 
four per annum may be set down as the ordinary number 
of these explosions. The safety of the marine boiler, not- 
withstanding its inherent weakness of shape, may thus 
favourably contrast with that of the locomotive boiler, 
until lately fondly believed to be the strongest kind. It is 
only fair to ascribea good portion of the merit of these fair 
results to the skill of the engineer surveyors of the board. 
We cannot, however, hope that the comparative immunit 
of the boilers of passenger vessels from explosion will 
certainly last much longer under the conditions which are 
suffered to exist. It is evident to us that the good 
fortune which has been encountered up to the present is 
rather a soidier’s victory than a success obtained by the 
generalship of the marine department of the Board of 
Trade. We fear we shall scarcely be believed when we 
state that the engineer surveyors have, for some length of 
time, been instructed by an officer, apparently completely 
ignorant of engineering, to rely entirely on the hydraulic 
test for determining the safety of the boilers, “ Any boiler 
which undergoes, without absolute bursting, a given 
hydraulic pressure may be worked to half that pressure of 
steam.” We understand that little or no attention is to be 
ae to pe ything beyond the mere resistance to the hydraulic 

. ny temporary, or even permanent, bulging is not 
to be taken into account! ee 





The meaning of this is that the general instructions 


given to the engineer surveyors of our —— vessels 
simply run counter to the most elementary and the most 
generally received principles of engineering. The term 
engineering is perhaps too high to have any relation to 
such absurd instructions, which, indeed, rather run counter 
to ordinary common sense. In the first place, to allow 
a boiler to work up to half the hydraulic pressure it 
has to stand without bursting, is to allow that boiler to work 
with a factor of safety of only two, instead of eight—the 
strength recognised by the best practice for new boilers at 
least. Its calculated bursting strength should be at the 
lowest three, and better four, times the proof strength 
shown by the hydraulic test. The railway department of 
the Board of Trade only allow a load of five tons to the 
square inch for the top and bottom members of wrought 
iron bridges; and yet we have here the marine department 
of the same board working boilers (of all things!) with a 
load equal to half their ultimate resistance, or at least 
12 tons to the square inch. ‘This is in the face of the best 
established practice, which never loads boiler-work with 
more than 24 tons to the square inch. Apart from the 
necessary margin of safety required to resist the destructive 
force of unconfined steam, a boiler has to withstand 
numerous chemical and physical forces which never act in 
combination on, say, a railway bridge. It is certain that 
steam pressure exerts a much more severe stress than 
mere hydraulic pressure, while a complex train of chemical 
and physico-chemical forces come into destructive play in 
the boiler each time that the steam has to be raised. It is 
thus certain that however desirable it would be to carry 
out a series of experiments with a view to settling some 
points connected with the strength of marine boilers, 
nothing is needed but a reference to the most elementary 
principles to determine the dangerous absurdity of working 
a boiler up to half its bursting pressure. 

Scarcely less ridiculous is the instruction that any tem- 
porary—or even permanent—distortion of the sides or 
stays is to be disregarded as long as no absolute rupture 
ensues. ‘This is pretty much the same thing as if the 
railway inspectors were to disregard the temporary or per- 
manent deflection of the bridges when tested by a proof 
load; or as if gun barrels could be stamped with the proof 
mark after bulging under the test. The inspectors of the 
different boiler insurance companies always most carefully 
gauge and measure, before and after the test, the internal 
and external sizes of all the boilers submitted to their 
examination. Any departure from the original dimensions 
(either through extension or collapse) has to be at once 
remedied, being regarded as an unfailing proof of great 
weakness. In fact, there can be little doubt that a boiler 
which is tried by hydraulic pressure up to half its sup- 
posed, or calculated, bursting strength is often injured in 
the process. It is certain that stays are often strained, 
or angle iron weakened in this way—effects which are 
more especially produced with old boilers to which the 
hydraulic test is incautiously applied. But engineers need 
scarcely be told that no terms are sufficiently strong to 
characterise the absurd and mischievous character of these 
official instructions. 

It is fortunate indeed that the rank and file of the 
official staff for carrying out the Merchant Shipping Act 
have more engineering knowledge than the source whence 
their instructions are derived. It is probable that compa- 
ratively few either new or old boilers have been passed to 
work under half the steam pressure of the hydraulic test 
they have withstood without rupture. But even without 
the occurrence of explosions, the existence of such a state 
of things is a lossto many owners. With such ridiculous 
leading instructions, the requirements resulting from the 
inspections of the different surveyors at the different ports 
naturally clash with each other ; and this is more especially 
the case as there are many points with respect to the 
strength of boilers which require clearing up. In at least 
one of our principal ports there can be met at this very 
moment shipowners who are very naturally complaining of 
having to strengthen the very same boilers which have 
perhaps but a few weeks ago been officially passed else- 
where. We can only say that in the case of any explosion 
occurring, and with fatal results, a jury of engineers 
would find a true bill for manslaughter against any engi- 
neer who allowed a boiler to work under steam at half its 
proof hydraulic test, or who disregarded any slighter 
effects on its sides than those of absolute rupture. 


EXPERIMENTAL ENGINES IN THE NAVY. 


HALF the value of a great experiment consists in the 
prompt publication of its results, and for this reason, if for 
no other, the scientific investigations of private individuals 
prove, notwithstanding the comparative disadvantages 
under which they are prepared, more generally useful 
than those carried out by Government. Competitions, in- 
deed, between the two commonly have but one termina- 
tion. All the information to be gained by Government 
researches is usually forestalled, and operations which 
might possibly prove exceedingly serviceable under proper 
management lose their principal value. The results ob- 
tained would in fact frequently prove worthless, were it not 
that the peculiar facilities placed at the disposal of those in 
authority enable them to operate on a scale which pri- 
vate enterprise cannot attempt. Facts and figures ob- 
tained under such circumstances do little more perhaps 
than confirm and complete results previously laid before 
the world; but this confirmation should be worth a good 
deal, and if it is not, we may set down the fact to the mis- 
chievous reticence or culpable negligence of those intrusted 
with the publication of the details of the experiment. It is 
to be borne in mind also that Government experiments are 
conducted by the expenditure of natienal funds, and that 
the country hes a right to expect full value for the expen- 
diture. There is not a fact in engineering, chemistry, or in 
short in any one of the applied sciences, that has been 
obtained at the expense of the nation, which should not be 
promptly made public in its fullest details—unless, indeed, 
it can be shown that it embodies a secret which from 
motives of warlike policy it would be imprudent to divulge. 
Government reports onscientific schemes are laid before Par- 





liament now and then, it is true, and this in itself constitutes 
a species of publication possibly as good and as efficient as 
we have a right to expect, and with this we might rest satis- 
fied but for the intolerable tardiness which marks every step 
taken by officialism. Government has, ere now, under- 
taken investigations of sufficient importance to attract the 
eyes of all Europe for the time being; but years have 
rolled by, and the questions to be set at rest have lost their 
interest and passed into comparative oblivion ere the things 
longed for—the results—have been presented to the world 
in the shape of a Bluebook or an official report. 

A notable instance of this reprehensible policy is afforded 
by the manner in which the experiments intended to de- 
termine the relative economy of the machinery of the 
Octavia, Arethusa, and Constance have been conducted. 
Five years ago the Admiralty admitted that it was just 
possible that the marine engines commonly supplied to her 
Majesty’s ships might be improved by the introduction of 
certain devices—such as superheating, surface condensers, 
&c.—used with advantage in the commercial marine. If 
economy in the use of fuel is advisable everywhere, it 
becomes paramountly so in the case of a ship of war for 
reasons on which it is quite unnecessary to dwell. It was 
not easy to convince the gentlemen of Whitehall, however, 
that this was a fact which hardly deserved serious argu- 
ment. So long as they were supplied with a strong engine 
which would not give much trouble, and was competent to 
the performance of a fair amount of hard work, they pro- 
fessed themselves satisfied even with a consumption of fuel 
15 to 25 per cent. greater than that usual in merchant 
ships. Thanks to an influence of which we know nothing, 
but certainly powerful enough to remove mountains, this 
indifference was at last so far overcome that invitations 
were issued requesting tenders for the construction of 
engines of the most approved type, to be supplied by dif- 
ferent makers on the express understanding that they were 
to be tested for economy and general excellence against 
each other. The engines were supplied, as our readers are 
aware, by the Messrs. Maudslay and Field, John Penn, 
and Rowan and Co., and for four long years we have waited 
with what patience we could command for the publication 
of the results of the most important trial of steam machinery 
which has ever taken place, A series of excessively vexatious 
delays has continually retarded the completion or the 
commissioning of the ships, and, as a matter of course, 
the competition has been indefinitely postponed from 
time to time. In fact, it bid fair to be put 
off to a period when the original boilers would 
be completely worn out and the machinery reduced 
to anything rather than a suitable condition for experi- 
mental‘purposes. We find, however, that at length not only 
has the competition been commenced, but that the results 
have been made public. But after what fashion? ‘The 
experiments extended over a period of but thirty hours, 
and it is quite uncertain when they will be repeated. Imper- 
fect as the trial was, only two of the competitive ships took 
part in it, as the Arethusa, engined by Penn, recently caught 
fire, and was found on subsequent examination to require 
extensive repair, The Constance and Octavia have therefore 
been tested against the Liverpool, a ship of nearly the same 
power, but fitted with engines laying no claim to peculiar 
economy, and the published results of the test must be 
sought for in an insignificant paragraph in the Zimes— 
something certainly not worth waiting four or five years 
for. Nor is it to be supposed that the makers of the ma- 
chinery are better off than engineers in general. It is 
quite possible that their knowledge of the capabilities of 
their machinery is wholly confined to such information as 
could be derived from the trial trips, and it is certain that 
they have been suffered to remain in absolute ignorance—the 
Times paragraph always excepted—of what was or was 
not. accomplished during the thirty hours’ experiment. 
Under these circumstances, our readers will, we think, 
agree with us that it is far from being easy to draw 
valuable deductions from the results of this investigation. 
Meagre, however, as the particulars are, they possess some 
interest, although they are deficient in nearly everything 
which is required to render them really serviceable. 

The engines of the Octavia when working up to but 500 
indicated horse-power—about their nominal power, in fact 
—consumed during ten hours but 4°43 tons of coal, or, as 
nearly as possible, 1-91b. per horse-power per hour. 
Unfortunately we are left in the dark as to the number of 
furnaces at work and the grade of expansion. We believe, 
however, that Messrs. Maudslay’s three cylinder engines of 
this type, have a minimum cut-off at one-fourth, and a 
maximum cut-off at about one-sixth of the stroke, the 
cut-off being effected by the slide valve alone. ‘The boiler 
pressure cannot have exceeded 20 1b. per square inch—the 
load on the safety valve; and we are justified in assuming 
that the expansion was the greatest admissible. The 
quantity of coal burned per foot of grate was but 4-09, so 
that any advantage to be gained from slow combustion 
must have been fully realised. We are disposed, however, 
to doubt that any real benefit was reaped from this source. 
It is true that boilers, as a rule, give maximum results with 
a definite rate of combustion, any departure from which is 
attended with loss; but this rate is frequently very high, 
and it is seldom very low. In the next experiment the 
engines were worked up to 1,247 indicated horse-power, 
when the consumption rose to 2°16 lb. per horse-power per 
hour; while; the rate of consumption, although neatly 
trebled, still remained so very moderate that loss could 
hardly follow on the increase. That the engines no longer 
worked so economically was therefore possibly due to 
the circumstance that the cut-off took place somewhat later 
in the stroke, and that the advantages of expansion were 
less fully realised—a conclusion borne out by the fact that 
during the third and last experiment the consumption 
reached 2°58lb. per horse-power per hour, still mee | 
17°341b. being burned per foot of grate, the indicate 
power amounting to 1,633 horses. Fuller particulars are, 
of course, required to enable us to pronounce a definite 
opinion. The facts as they stand may be taken to prove that 
higher measures of expansion might have been adopted 
with advantage. There is a limit, of course, beyon 
which it is not advisable to go; but this limit is arbitrarily 
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determined by conditions which vary in different engines, 
and it is possible that during the first experiment it was 
very nearly, if not quite reached ; while in those which suc- 
ceeded it was more and more widely departed from with 
worse and worse results. 

In the Constance, on the contrary, the evidence goes to 

show that the expansion was carried beyond the limit 
proper to the engines during the first experiment. The 
Constance is fitted with six cylinders, arranged in. groups 
of three, driving two cranks at right angles. ‘The inner 
cylinder of each group receives steam from the boiler, 
which is subsequently expanded in the outer cylinders, and 
the cut-off takes place much earlier than in Messrs. 
Maudslay’s engines. During the first experiment the in- 
dicated power was but 398°7, the consumption of coal being 
2:31 lb, per horse-power, and 6°39 lb. per foot of grate, per 
hour. When the power was increased in the subsequent 
experiment to 1,046 the consumption per horse fell 
off to 1°95, while that per foot of grate rose to 11°31. It 
is clear, therefore, that either the slower rate of combustion 
was not that most suitable to the boiler, or that the ex- 
pansion was too great for the conditions under which it 
took place. ‘Ihe latter conclusion is probably not very far 
from the truth, as we find that in the third and last experi- 
ment, the power being 1483-23 horses indicated, the 
consumption per horse was 2:11 1b., and per foot of 
grate 10°9 per hour—the greatest economy being thus 
realised with the most rapid combustion. 
+ In the Liverpool we have a striking example of the fact 
that without the aid of special expedients for keeping the 
steam warm and dry, even moderately high measures 
of expansion are productive of loss instead of gain. ‘Thus, 
when developing 526-horse power she consumed 5°15 Ib. of 
coal per horse, and 9°39 lb. per foot of grate. When 
giving out 1450°33 indicated horse-power the consumption 
fell off to 3°65 |b., the rate of combustion rising to 
13°54 lb. per foot of grate. This was the best result 
obtained, as an increase in the power to 1,824 horses was 
accompanied by a corresponding increase in the consump- 
tion to 4°01 1b. per horse, and to 17°74 lb. foot of grate, 

It is very much to be regretted that the point of cut-off 
and the initial and terminal pressures have not been made 
public; as the record stands it could hardly be more imper- 
fect and incomplete. We believe, however, that the de- 
ductions which we have drawn will be found to be sub- 
stantiated whenever something worthy the name of a 
report is placed at the disposal of engineers, az they are per- 
fectly consistent with, not only the results obtained, but 
with theory. ‘Thus they afford an excellent proof that in 
every engine a definite point of cut-off exists which will 
give the best results. ‘They also show, especially in the 
case of the Liverpool, that as the speed increases the ratio 
of economy rises ; principally, as we pointed out last March, 
because of the alteration in the proportion borne by the 
weight of metal forming the cylinder to that of the steam 
coming in contact with its surface. It will be readily 
perceived that the succeeding experiment in which 
although the speed was increased, the economy was dimi- 
nished, proves nothing to the contrary, as the cut-off then 
took place later in the stroke, and the expansion was 
therefore less than that proper to the machine: One pro- 
minent fact at least can be gathered from the complete 
experiment—namely, that an indicated horse-power can be 
obtained at sea with a consumption of less than 2 1b. of 
good coal per hour, and this with steam of very moderate 
pressure, raised in boilers which certainly have nothing to 
boast of in the way of perfect cleanliness. Although 
worked with water from surface condensers, they are not 
in the exceptional condition of boilers fresh from the 
makers’ hands, with the plates and tubes perfectly clean. 
The amount of expansion, too, has been in no case exces- 
sive, nor can we find that the initial shock on the pistons, 
once so much dreaded, was productive of any inconvenience, 
We hope to see the Arethusa tested ere long against her 
rivals, and we trust that the authorities will not only con- 
tinue the experiments already commenced, but take the 
trouble to publish the results at the earliest possible 
moment in a shape worthy of our character as a nation of 
engineers, 


BRITISH ASSOCIATION. 

Tue proceedings in connection with this meeting of the Associa- 
tion commenced on Wednesday. 

A meeting of the general committees was held at one o'clock at 
the Midland Institute, Sir Charles Lyell in the chair. Among those 
present were Sir Roderick Murchison, Sir H. Rawlinson, Lord 
Stanley, Sir. J. Bowring, Mr. Crawfurd, Professor Phillips, Dr. Lee, 
Mr. J. P. Gassiot, Sir E. Belcher, Dr. Hunt, and many other men of 
science. 

A great deal of routine business, such as the reading of financial 
and other reports, and the appointment of vice-presidents and 
secretaries of sections, was transacted. The receipts of the Associa- 
tion for the past year were £3,831, and the expenditure leaves an 
available balance of £759 in the hands of the treasurer. 

After the formal pr jing: ded, a lengthened discussion 
took place on a motion made by Dr. riunt, and seconded by Sir. E. 
Belcher, to the effect that a separate section be formed, entitled H, 
to be devoted solely to the subject of Anthropology. 

Sir Roderick Murchison strongly opposed the proposition, on the 
ground that a further multiplication of the sections would render the 
Association unworkable. Similar claims might be put in on behalf 
of the votaries of other special branches of science, and at present 
there were few towns that could provide accommodation even for 
their present nui:ber of simultaneous meetings. He recommended 
the anthropologists to follow the precedent of the Royal Agricul- 
tural Society, and fou:d a separate association for the cultivation of 
their tavourite science. 

Dr. Hunt's motion was ultimately negatived, as were also two 
others having a similar object. 





Tur Prestpent’s ADpREss. 

_ The members of the Association assembled on Wednesday evening 
in the Town riall, to hear the inaugural address delivered by Pro- 
fessor Phillips, who has been chosen to fill the presidential chair 
during the comingj year. The hall was well filled by a brilliant 
assembly, a large proportion of whom were Lady Associates. The 
chair was taken by Sir Charles Lyell, Bart., President, who was 
accompanied by Professor Phillips, the President-elect, Lord Lyttel- 
ton, Lord Stanley, Sir Roderick Murchison, Mr. H. Wiggin (Mayor), 
and the members of the general committee. 

Sir Cuartes Lyeut, who on taking the chair was warmly 
applauded, said :—Ladies and gentlemen of the British Association, 
—it is now my duty to resign into the hands of my successor the 


oflice which I have had the honour of holding for the last year, and 


before quitting the chair I shall take the opportunity of assuring you 
that I shall always look back with pride and pleasure at having been 
thought worthy by you of being one of the presidents of the British 
Association. 1t is with great satisfaction that, in compliance with 
your decision at your last meeting at Bath, 1 have to hand over this 
charge to one of my old friends and a fellow-labourer in the same 
fields of inquiry as myself—that branch of science which Professor 
Phillips so well represents in the university of Oxford, that depart- 
ment in which he has so long been distinguished as a writer and 
original observer, known not only in this country but everywhere 
where the physical sciences and natural history have been cultivated. 
Yet it is not to his eminence in this department that the members of 
the British Assoviation may attribute the enthusiastic greeting with 
which his name was received when he was proposed at Bath as your 
next president. It is because the members of this Association 
recognise in him one who for more than thirty years has watched 
over its interests; who at an early period, when it may be said to 
have been struggling into existence, when its future success and 
development were still matters of doubt and anxiety, always as your 
secretary looked after the interests of the Association, and edited our 
annual volume—that volume which contains the reports of the pro- 
gress of so many distinct departments of science, and of the multi- 
farious proceedings of our sections. lt would have been impossible 
for any one who was merely a geologist, for one who had not a wide 
acquaintance with many branches of science, to have periormed this 
task of editor with so much ease to himself and so much credit to 
the society as Professor Phillips has done. But it is not even for 
these intellectual endowments that we are bound to be grateful to 
him. lf it had not been for his admirable temper, conciliatory 
disposition, prudence, sound judgment, and fine tact, it would have 
been impossible—especially in the early days of the Association— 
that it should have attained that growth and steady success which 
has raised it to so high a rank and such high standing amongst the 
scientific institutions of the country. 1 know, ladies and gentlemen, 
that you will be impatient to hear the address which Professor 
Phillips has prepared, and therefore I shall beg him at once to take 
the chair. 

Professor Phillips then took the chair, and was received with loud 
applause. He said :-— 

“* Assembled for the third time in this busy centre of industrial 
England, amid the roar of engines and the clang of hammers, where 
the strongest powers of nature are trained to work in the fairy chains 
of art, how softly falls upon the ear the accent of science, the friend 
of that art and the guide of that industry! Here, where Priestly 
analysed the air, and Watt obtained the mastery over steam, it well 
becomes the students of nature to gather round the standard which 
they carried so far into the fields of knowledge. And when, on 
other occasions, we meet in quiet colleges and academic halls, how 
gladly welcome is the union of fresh discoveries and new inventions 
with the solid and venerable truths which are there treasured and 
taught. Long may such union last—the fair alliance of cultivated 
thought and practical skill, for by it labour is dignified and science 
fertilised, and the condition of human society exalted. 

“Through this happy union of science and art the young life of 
the British Association—oune-third of a century—las been illustrated 
by discoveries and enriched by useful inventions in a degree never 
surpassed. How else could we have gained that knowledge of the 
laws of nature which has added to the working strength of a 
thousand millions of men the mightier ; ower of steam', extracted 
from the buried ruins of primeval forests their treasured elements of 
heat and light and colour, and brought under the control of the 
human finger, and converted into a messenger of man’s gentlest 
thoughts, the dangerous mystery of the lightning ?? 

“How many questions have we asked—not always in vain— 
regarding the constitution of the earth, its history as a planet, its 
place in creation; now probing with sharpened eyes the peopled 
space around—peopled with a thocsand times ten thousand stars; 
now floating above the clouds in colder and clearer air; now tra- 
versing the polar ice, the desert sand, the virgin forest, the uncon- 
quered mountain; now sounding the depths ot the ocean, or diving 
into the dark places of the earth, Everywhere curiosity, everywhere 
discovery, everywhere enjoyment, everywhere some useful and 
therefore some worthy result. Life in every form, of every grade, 
in every stage; man in every clime and under all conditions; the 
life that now surrounds, and that which has passed away ; these 
subjects of high contemplation have been examined often—if not 
always—in the spirit of that philosophy which is slowly raising, 
on a broad security of observed facts, sure inductions, and re- 
peated experiments, the steady columns of the temple of physical 
trath. 

“Few of the great branches of the study of nature on which 
modern philosophy is intent were left unconsidered in the schools of 
Athens ; hardly one of them was, or indeed could be, made the sub- 

ject of accurate experiment. The precious instruments of exact 
research—the measures of time, and space, and force, and motion— 
are of very modern date. If, instead of the few lenses and mirrors 
of which traces appear in Greek and Roman _ writers’, there 
had been even the first Galilean or the smallest Newtonian 
telescope in the hands of Hipparchus, Eratosthenes, or Pto- 
lemy, would it have been leit to their remote successors 
to be still struggling with the elements of physical astronomy, 
and waiting with impatience till another quarter of a century shall 
have rolled away, and given us one more good chance of measuring 
the distance of the sun by the transit of Venus? Had such instru- 
ments as Wheatstone’s chronoscope been invented, would it have 
been left to Foucault to condense into his own apartment an experi- 
mental proof of the velocity of light, and within a tract of thirty 
feet to determine the rate of its movement through ali the vast 
planetary space of millions and thousands of millions of miles, 
more exactly than had been inferred by astronomers from observa- 
tions of the satellites of Jupiter? By this experiment the velocity 
of light appears to be less—sensibly less—than was previously 
admitted ; and this conclusion is of the highest interest. For, as by 
assuming too long a radius for the orbit of Jupiter the calculated 
rate of jight-movement was too great, so now by employing the 
more exact rate and the same measures of time, we can correct the 
estimated distance of Jupiter and all the other planets from the sun. 
We have, in fact, a really independent measure of planetary space ; 
and it concurs with observations of the parallax of Mars, in requiring 
a considerable reduction of the assumed diameters of the planetary 
paths. The distance of the earth from the sun must be reduced 
from above ninety-five to less than ninety-three millions of miles, 
and by this scale the other space-measures of the solar system, 
excepting the diameter of the earth and the distance and diameter 
of the moon, may be corrected.® 





1 The quantity of coal dug in Great Britain in the year 1864, appears by 
the returns of Mr. R. Hunt to have been 92,787,073 tons. This wouid yield, 
if employed in steam engines of good construction, an amount of available 
furce about equal to that of the whole human race. But in the combustion 
of coal not less than ten times this amount of force is actually set free— 
nine-tenths being at present unavailable, according to the statement of Sir 
William Armstrong, in his address to the meeting at Newcastle, in 1863, 

2 The definite magnetic effect of an electrical current was the discovery of 
Oersted in 1819 ; Cooke and Wheatstone’s patent for an electric telegraph is 
dated in 1837; the first message across the Atlantic was delivered in 1858. 
Tantz molis erat. 

8 Lhe effect of lenses or globes of glass or crystal (va/os/ in collecting the 
solar rays to a point, are familiarly referred to by Aristophanes i. the 
Nubes, 766; and the ornamental use of convex and concave reflectors is 
known by the curious discussions in the Fourth Book of Lucretius 

4 Fizeau performed experiments on the velocity of light between Suresnes 
aod the Butte Montmartre, by means of the oxyhydrogen light, reflected 
back in its own path. The space was 28,324ft. Engl. Twice this distance 


was traversed in ia o00 of a second = 167,528 geographical miles in a 
, 


second. From ovservations of Jupiter’s satellites, Delambre inferred 
167,976 miles, Struve 166,0¥6. The experiment of M. Foucault gives 
28,000,000 metres = 16),920 geographical miles, 

5 Estimates of the earth’s distance from the sun have varied much. 
Cassini and Flamsteed, using observations of the parallax of Mars, ascribe 
to it ten or eleven thousand diameters of the earth = 79 or 89 millions of 


Mi 








miles. Huyghens estimated it twelve th d= 95 of miles. In 
1745, Buffon reported it as the common opinion of astronomers at 30 





“The light and heat which are emitted from the sun reach the 
earth without great diminution by the absorptive action of the at- 
mosphere; but the waste of heat from the surface of our planet 
through radiation into space is prevented, or rather lessened, by this 
same atmosphere. Many transparent bodies admit freely heat-rays 
derived from a source of high temperature, but stop the rays which 
emanate from bodies only slightly warmed. The atmosphere 
possesses this quality in a remarkable degree, and owes it to the 
presence of diffused water and vapour; a fact which Dr. Tyndall has 
placed in the clear light of complete and varied experiment.' The 
application of this truth to the history of the earth and of other 
planets is obvious. The vaporous atmosphere acts like warm 
clothing to the earth. By augmented quantity of vapour dissolved, 
and water suspended in the air, the waste of surface heat of the earth 
would be more impeded; the soil, the water, and the lower parts of 
the atmosphere would grow warmer; the climates would be more 
equalised; the general conditions more like what has beei, suiposed 
to be the state of land, sea, and air during the geologicai period of 
the coal-measures. 

‘Such an augmentation of the watery constituents in the atmo- 
age would be a natural consequence of that greater flow of heat from 
the interior, which by many geologists, mathematicians, and cheinists, 
is supposed to have happened in the earlier periods of the history of 
the earth. 

“ By the same considerations we may understand how the planet 
Mars, which receives not half so much heat from the sun? as the 
earth does, may yet enjoy, as in fact it seems to enjoy, nearly a 
similar climate, with snows alternately gathering on one or the 
other of its poles, and spreading over large spaces around, but not, 
apparently, beyond the latitude of 50 deg. or 40 deg.; the equatorial 
band of 30 deg. or 40 deg. North or South being always free from 
snow masses bright enough and large enough to catch the eye of the 
observer. Mars, may, therefore, be inhabited, and we may see in 
the present state of this inquiry reason to pause before refusing the 
probability of any life to Jupiter and even more distant planets. 

“* The history of suns and planets is in truth the history of the 
effects of light and heat manifested in them, or emanating from them. 
Nothing in the universe escapes their influence; no part of space is 
too distant to be penetrated by their energy; no kind of matter is 
able to resist their transforming agency. Many, if not all the special 
forces which act in the particles of matter are found to be reducible 
into the general form of heat; as this is convertible and practically 
is converted into proportionate measures of special energy. Under 
this comprehensive idea of convertibility of force, familiar to us now 
by the researches of Joule,’ the reasonings of Grovet and Helmholtz, 
and the theorems of Rankine,® it has been attempted by Meyer, 
Waterston, and ‘Thomson® to assign a cause for the maintenance of 
the heat giving power of the sun in the appulse of showers of 
aérolites and small masses of matter, and the extinction of their 
motion on the surface of the luminary. By calculations of the same 
order, depending on the rate of radiation of heat into space, the past 
antiquity of the earth and the future duration of sunshine have been 
expressed in thousands or millions of centuries.’ In like manner the 
physical changes on the sun’s disc, by which portions of his darkly 
heated body become visibie through the luminous photosphere, have 
been connected, if not distinctly as a cause, certainly as a coincident 
phenomenon, with particular magnetic disturbances on the surface 
of the earth; the solar spots and the magnetic deflections concurring 
in periods of maxima and minima of ten or eleven years’ duration. 
Thus even these aberrant phenomena become part of that amazing 
system of periodical variation which Sabine and his fellow- labourers, 
British, French, German, Russian, and American have established 
by contemporaneous observation over a large part of the globe.* 

“ With every change in the aspect and position of the sun, with 
every alteration in the place and attitude of the moon, with every 
passing hour, the magnetism of the earth submits to regular and 
calculable deviation. Through the substance of the ground, and 
across the world of waters, Nature, ever the beneficient guide to 
science, has conveyed her messages and executed her purposes, by 
the electric current before the discovery of Oersted and the magical 
inventions of Wheatstone revealed the secret of her work. 

“Even radiant light in the language of the new philosophy is 
conceived of by Maxwell,® as a form of electro-magnetic motion. 
And thus the imponderable, po nates powers, by which mole- 
cular energy is excited and exchanged, are gathered into the one 
idea of restless activity among the particles of matter :— 

—seterno percita motu : 
ever moving and being moved, elements of a system of perpetual 
change in every part, and constant preservation of the whole, 

“ What message comes to us with the light which springs from the 
distant stars, and shoots through the depths of space to fall upon the 
earth after tens, or hundreds, or thousands of years? It is a message: 
from the very birthplace of light, and tells us what are the elemen- 
tary substances which have influenced the refraction of the ray. 
Spectral analysis, that new and powerful instrument of chemical 
research for which we are indebted to Kirchhoff, has been taught by 
our countrymen to scrutinise not only planets and stars, but even to 
reveal the constitution of the nebula, those mysterious masses out of 
which it has been thought new suns and planets might be evolved 
—nursing mothers of the stars. For a time, indeed, the resolution of 
some nebule by the giant mirror of Lord Rosse afforded ground for 
opposing the speculation of Herschel and the reasoning of Laplace, 
which required for their very starting-point the admission of the 
existence of thin gaseous expansions, with or without points or 
centres of incipient condensation, with or without marks of internal 
movement. ‘ihe latest results, however, of spectral analysis of stars 
and nebula by Mr. Huggins, and Professor W. A. Miller, have fairly 
restored the balance. The nebulw are indeed found to have in some 
instances stellar points, but they are not stars; the whole resembles 
an enormous mass of luminous gas, with an interrupted spectrum of 
three lines, probably agreeing with nitrogen, hydrogen, and a sub- 
stance at present unknown.'® Stars tested by the same accurate 
hands are found to have a constitution like that of our own sun, and, 
like it, to show the presence of several terrestrial elements, as 
sodium, magnesium, iron, and very often hydrogen. While in the 
moon and Venus no lines whatever are found due to an atmosphere, 
in Jupiter and Saturn, besides the lines which are identical with 
some produced in our own atmosphere, there is one in the red, which 
may be caused by the presence of some unknown gas or vapour. 
Mars is still more peculiar, and enough is ascertained to discoun- 





millions of leagues (Fr.) = 90 millions miles (Engl.), but after the transit 
of Venus in 1769, he allowed 33 millions. Sach was the effect of that now 
supposed erroneous experiment on the opi of ast 3. (Epoques 
de la Nature.) 

? Proc. of Roy, Soc, 1861. The Rumford Medal was adjudged to Dr. 
Tyndall, 1864. 


2 The proportion is about iO according to the received measure of the 





mean distance. 

5 Phil, Mag. 1848; Reports of the British Association, 1845; Trans. of 
Royal Society, 1850. 

* Grove on the Correlation of Physical Forces, 1846. 

® Rankine, Trans. of the Royal Society of Edinburgh, 1850-1; Phil. 
Trans, 1854. , 

® Communication to the Royal Society of Edinburgh, 1864, 

7 Professor Thomson assigns to the sun's heat, supposing it to be main- 
tained by the appulse of masses of matter, a limit of 300,000 years ; and, to 
the period of cooling of the earth from universal fusion to its actual state, 
98,000,000 years. ‘These are the lowest estimates sanctioned by any mathe- 
matician. 

5 Among the interesting researches which have been undertaken on the 
subject of the spots, may mentioned those of Wolfe (Comptes rendus, 
185%), who finds the number and periodicity of the spots to be dependeut 
on the position of Venus, the Earth, Jupiter, and Saturn. Stewart has 
made a special study of the relation of the spots to the path of Venus 
(Proc. of the Royal Soc. 1864) ; and Chacornac 1s now engaged in unfolding 
his conception of the spots as the visible effect of volcanic excitement. The 
peculiar features of the solar surface are under examination by these and 
other good observers, such as Dawes, Nasmyth, Secchi, Stone, Fletcher, 
and Locxyer. 

® Proc. of Roy, Soc. 1864, The elder Herschel ap to have regarded 
the light of the sun and of the fixed stars as perhaps the effect of an electro- 
magnetic process—a perpetual aurora. 

W Proc, Roy. Soc, and Phil. Trans, 1864. 
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tenance the notion of his redness being due to a peculiarity ot the 
soil.! 

“To aid researches into the condition of celestial bodies, the 
new powers of light, discovered by Niepce, Daguerre, and Talbot, 
have been employed by Bond, Draper, De la Rue, and otber 
astronomers. ‘lo our countryman in particular, belongs the honour 
of successful experiments on the rose-coloured flames which ex'end 
from certain points of the sun’s border during an eclipse ; as well as 
of valuable contributions through the same agency to that enlarged 
survey of the physieal aspect of the moon, which, since 1852, the 
Association has striven to promote. By another application of the 
same beautiful art, in connection with clock-work, the momentary 
changes of magnetic force and direction, the variations of tempera- 
ture, the fluctuations of atmospheric pressure, the force of the wind, 
the fall of rain, the proportion of ozone in the air, are registered in 
our observatories; and thus the inventions of Ronalds and his suc- 
cessors have engaged the solar rays in measuring and comparing 
contemporaneous phenomena of the same order over large parts of 
the globe—phanomena some of which are occasioned by those very 
rays. 

“* As we ascend above the earth, heat, moisture, and magnetic 
force decrease, the velocity of wind augments, and the proportion of 
oxygen and nitrogen remains the same. The decrease of heat as we 
rise into the air is no new subject of inquiry, nor have the views 
respecting it been very limited or very accordant. Leslie considered 
it mathematically in relation to pressure; Humboldt gave the result 
of a large inquiry at points on the earth’s surface, unequally elevated 
above the sea: and finally, Mr. Glaisher and Mr. Coxwell, during 
many balloon ascents to the zones of life-destroying cold, far above 
our mountain tops, have obtained innumerable data, in all seasons 
of the year, through a vast range of vertical height. The result is 
to show much more rapid decrease near the earth, much slower 
decrease at great elevationa ; thus agreeing in general with the view 
of Leslie, and yet throwing no discredit on the determinations of 
Humboldt, which do not refer to the free atmospheric ocean, but to 
the mere borders of it where it touches the earth, and is influenced 
thereby.” 

“The proportion of carbonic acid gas in the atmosphere at great 
heights is not yet ascertained: it is not likely to be the same as that 
generally found near the earth; but its proportion may be more 
constant, since in those regions it is exempt from the influence of the 
actions and reactions which are always in progress on the land and in 
the water, and do not necessarily compensate one another at every 
place and at every moment. 

“ Other information bearing on the constitution of the atmosphere 
comes to us from the auroral beams and other meteoric lights known 
as shooting stars; for some of these objects not only appear at 
heights of 10, 50, and 100 or more miles above the earth, but at the 
height of 50 miles it is on record that shooting stars or fire-balls 
have left waving trains of light, whose changes of form were in 
8 eming accordance to varying pressure in the elevated and attenuated 
a'mosphere.* 

** Researches of every kind have so enriched meteorology since 
ourearly friend, Professor J. Forbes, printed his suggestive reports on 
that subject; and so great have been the benefits conferred on it by 
the electric telegraph that at this moment in M. Leverrier’s observa- 
tory at Paris, and the office so lately presided over by Admiral 
Fitzroy in London, the messages are arriving from all parts of 
Europe to declure the present weather, and furnish grounds for 
reasonable expectation of the next probable change. Hardiy now 
within the seas of Europe can a cyclone begin its career of devasta- 
tion before the warning signal is raised in our seaports to restrain 
the too confident sailor. The gentle spirit which employed this 
knowledge in the cause of humanity has passed away, leaving an 
example of unselfish devotion in a work which must not fail through 

, any lack of energy on the part of this Association, the Royal Society, 
or the Government. We must extend these researches and enlarge 
these benefits by the aid of the telegraph bringing the ends of the 
world together. Soon may that thread of communication unite the 
two great sections of the Anglo-Saxon race, and bring and return 
through the broad Atlantic the happy and mutual congratulations 
for peace restored and friendships renewed. 

“The possible combinations of force by which, in the view we 
have been considering, the characteristic forms and special phwno- 
mena of solid, liquid, and gaseous matter are determined, may be 
innumerable. Practically, however, they appear to be limited, as 
natural products, to less than one thousand distinguishable com- 
pounds, and less than one hundred* elementary substances. Of 
these elements the most prevalent are few on the earth ; as of gases, 
oxygen, hydrogen, nitrogen ; of solids, silicon, calcium, magnesium, 
sodium, iron; and it is interesting to learn by analysis of the light 
of stars and planets, that these substances, or some of them, are 
found in most of the celestial objects yet examined, and that, except 
in one or two instances, no other substances have been traced therein. 
Even the wandering meteoric stones, which fall from their courses, 
and are examined on the earth, betray only well-known mineral 
elements, though in the manner in which these are combined some 
differences appear, which, by chemical research and the aid of trans- 
parent sections, Professor Maskelyne and Mr. Sorby are engaged in 
studying and interpreting.® 

“ By the labours of Lavoisier and his contemporaries, chemistry 
acquired a fixed logic and an accurate nomenclature. Dalton and 
the great physicists of the early part of this century gave that law 
of definite combination by proportionate weights of the elements 
which is for chemistry what the law of gravitation is for celestial 
mechanics, A great expansion of the meaning of the atomic theory 
took place, when Mitscherlich announced his views of isomorphous, 
isomeric, and diamorphous bodies. For thus it came gradually to 
appear that particular forces resided in crystals in virtue of their 
structure, lay in certain directions, and exhibited definite physical 
eflects, if the chemical elements, without being the same, were com- 
bined in similar proportions and aggregated into similar crystals. 
Some years later, czune was discovered by Schiénbein, and it con- 
curred with a few other allotropic substances in reviving, among 
philosophic chemists, the inquiry as to the relative situation of the 
particles in a compound body, and the effects of such arrangements ; 
an idea which had been expressed by Dalton in diagrams of atoms, 
and afterwards exercised the ingenuity of Exley, MacVicar, and 
others.® 

* Everything connected with this view of the modification of 
physical properties by the arrangement of the particles—whether 
elementary or compound-—is of the highest importance to mineralogy, 
a branch of study by no means so much in favour even with che- 
mists as its own merits and its collateral bearings might justly 
deserve. Yet it is in a great measure by help of this branch of 
study that the opinions uow current regarding metamorphism of 
rocks in situ, and the formation of mineral veins, must acquire that 
solid support and general consent which at present they do not 
possess. Crystals, indeed, whether regarded as to their origin in 
nature, their fabrication by art, or their action on the rays of light, 





) Phil, Trans. 1864. 

2 Keports of the British Association for 1862, 1863, 1864. 

* Thisis the result of a careful discussion wade oy myself of observations 
on a meteor seen from Rouen to Yorkshire, and from Cornwall wo Kent, 
Jan, 7, 1856. 

* A the present moment the number of “elementary substances” is 
sixty-one, 

® Professor Maskelyne has made a convenient classification of the large 
collection of meteorites in the British Museum, under the titles of 
“Aérolite or Meteoric Stone;" “ Atrosiderite or Meteoric /ron;” and 
“ Avrosiderolites,” which induces the intervening varieties. Mr. Sorby, 
whose latest results are unpublished, but will be communicated to the 
Royal Society, is of opinion that the substance of meteorities has under- 
gone changes due to physical conditions in some ancient period not now 
to be paraileled on our planet, or on the moon, but rather to be looked for 
only in the i jiat ghbourhood of the sun, Professor Haidenger 
has also made a special study of meteorities. 

® Dalton, Chemistry, vol. i. 1808. A clear view of the simpler applica- 
tions of Daiton’s ideas is given by the illustrious author in Daubeny's 





Treatise on the Atomic Theory, 185v. 
Exley, Nat. and Exp. Philosophy, 1829, 
MacVicar, Reports of the British Association for 1855, 





the waves of heat and sound, and the distribution of electricity, 
have not been neglected by the Association or its members. In one 
of the earliest reports Dr. Whewell calls attention to the state of 
erpshdlingmagiied haces, and to the artificial production of crystals ; 
and in another report Professor Johnston notices epigene and pseudo- 
morphous crystallisation; and for many years, at almost every 
meeting, new and brilliant discoveries in the action of crystals on 
light were made known by Brewster,' and compared with the un- 
dulatory theory by Herschel, MacCullagh, Airy, Hamilton, Wheweil, 
Powell, Challis, Lloyd, and Stokes. 

“The unequal expansion of crystals by heat in different directions, 
first observed by Mitscherlich, has been carefully examined in the 
cases of sulphate and carbonate of lime by Professor W. H. Miller’, 
who has also considered their elasticity, originally measured in dif- 
ferent relations to the axis by Savart. ‘These and many other inter- 
esting relations of crystals have been atteuded to ; but the Associa- 
tion has not succeeded in obtaining a complete digest of the facts and 
theories connected with the appearance of crystals in nature—in the 
fissures of rocks, in the smaller cavities of rocks, in the solid substance 
or liquid contents of other crystals. Such an inquiry, however, 
it did earnestly demand, and some steps have been taken by our 
own chemists, mineralogists, and geologists ; but more abundant in- 
formation on this class of subjects is still needed, even after the 
admirable contributions and recent discoveries of Bischoff, Delesse, 
and Daubrée.* 

“ Within our Association period both the nomenclature of chem- 
istry and the conception of the atomic theory have received not, 
indeed, a change, but such an addition to its ordinary expression as 
the more general language and larger meaning of algebra have con- 
ferred on common arithmetical values. ‘The theory of compound 
radicals, as these views of Liebig, Damas, and Hofmann may be 
justly termed, embraces the consideration of groups of elements 
united in pairs by the ordinary law, these groups being for the pur- 
pose in hand treated as single el ts of ination. The nomen- 
clature which attempts in ordinary words to express these relations 
grows very unmanageable, even in languages more easily capable of 
pollysyllabic eombinations than ours ; but symbols of composition— 
the true language of chemistry—are no more embarrassed in the 
expression of these new ideas than are the mathematical symbols 
which deal with operations of much greater complexity on quan- 
tities more various and more variable.4 ‘The study of these com- 
pound radicals comes in aid of experimental research into these 
numerous and complex substances which appear as the resul: of 
chemical transformations in organic bodies. ‘Thus in some instances 
the very substances bave been recomposed by art which the vital 
processes are every moment producing in nature ; in others the steps 
of the process are clearly traced; in all, the changes become better 
understood through which so great a variety of substances and 
structures are yielded by one circulating fluid; and the result is 
almost a new branch of animal and vegetable physivlogy, not less 
important for the health of mankind than essential to the progress of 
scientitic agriculture. 

“The greater our progress in the study of the economy of nature 
the more she unveils herself as one vast whole—one comprehensive 
plan—one universal rule—in a yet unexhausted series of individual 
peculiarities. Such is the aspect of this moving, working, livirg 
system of force and law: such it has ever been, if we rightly 
interpret the history of our own portion of tbhis rich inheritance of 
mind, the history of that earth from which we spring, with 
which so many of our thoughts are co-ordinated, and to which all 
but our thoughts and hopes will again return. 

“ How should we prize this history, and exult in the thought that 
in cur own days—within our own memories—the very foundations 
of the series of strata, deposited in the beginning of time, have been 
explored by our living friends, our Murchison and Sedgwick, while 
the higher and more complicated parts of the structure have been 
minutely examined by our Lyell, Forbes, and Prestwich!® How 
instructive the history of that long series of inhabitants which 
received in primeval times the gift of life, and filled the land, sea, and 
air with rejoicing myriads, through innumerable revolutions of the 
planet, before, in the fulness of time, it pleased the Giver of all good 
to place man upon the earth and bid him look up to heaven. 

* Wave succeeded wave, the forms of ancient life sweep across the 
ever changing surface of the earth, revealing to us the height of the 
land, the depth of the sea, the quality of the air, the course of the 
rivers, the extent of the forest, the system of life and death—yes, 
the growth, decay, and death of individuals, the beginning and ending 
of races, of many successive races of plants and animals, in seas now 
dried, on sand-vbanks now raised into mountains, on continents now 
sunk beneath the waters. 

‘* Had that series a beginning? Was the earth ever uninbabited, 
after it became a globe turning on its axis and revolving round the 
sun ? Was there ever a period since land and sea were separated— 
a period which we can trace--when the land was not shaded by 
plants, the ocean not alive with animals? The answer, as it comes 
to us from the latest observation, declares that in the lowest deposits 
of the most ancient seas in the stratified crust of the globe, the monu- 
ments of life remain. They extend to the earliest sediments of water, 
now in part so changed us to appear like the products of fire. What 
lite? Only the simpler and less specially organised fabrics have as 
yet rewarded research among these old Laurentian rocks—only the 
aggregated structures of Foraminifera have been found in what, for 
the present, at least, must be accepted as the first deposits of the 
oldest sea. The most ancient of all known fossils, the Eozoon 
Canadense, of Sir W. Logan, is of this low, we may even say lowest, 
type of animal organisation. 

“Then step by step we are guided through the old Cambrian and 
Silurian systems, rich in Trilobites and Brachiopoda, the delights of 
Salter and Davidson; with Agassiz and Miller, and Egerton, we read 
the history of the strange old fishes of the Devonian rocks ; 
Brongniart, and Géppert, and Dawson, and Binney, and Hooker un- 
veil the mystery of the mighty forests now converted to coal ; 
Mantell and Owen and Huxley restore for us the giant reptiles of 
the Lias, Oolite, and the Wealden ; Edwards and Wright almost re- 
vive the beauteous corals and echinodermata; which wich all the 
preceding tribes have come and gone before the dawn of the later 
periods, when fragments of mammoths and hippopotami were buried 
in caves and river sediments to reward the researches of Cuvier and 
Buckland, Prestwich and Christy, Lartet and Falconer. 

“And what is the latest term in this long series of successive 
existence? Surely the monuments of ever-advancing art—the 
temples whose origin is in caverns of the rocks; the cities which 
have taken the place of holes in the ground, or heaps of stones and 
timber in a lake; the ships which have outgrown the canoe, as that 
was modelled from the floating trunk of a tree, are sufficient proof 
of the late arrival of man upon the earth, after it had undergone 
many changes, and had become adapted to his physical, intellectual, 
and moral nature, 

“Compared with the periods which fant in the accomplishment 
of these changes, how short is the date of those yet standing mono- 
liths, cromlechs, and circles of unhewn stone which are the oldest of 
human structures raised in Western Europe, or of those more regular 
fabrics which attest theearly importance of the monarchs and people of 
Egypt, Assyria, and some parts of America! Yet tried by monu- 
ments of natural events which happened within the age of man, the 
human family is old enough in Western Europe to have been 
sheltered by caverns in the rocks, while herds of reindeer roamed in 
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Southern France,' and bears and hj zenas were denizens of the South 
of England.? More than this, remains of the rudest human art ever 
seen are certainly found buried with and are thought to belong to 
races who lived contemporaneously with the mammoth and 
thinoceros, and experienced the cold of a Gallic or British winter, 
from which the woolly covering of the wild animals was a fitting 
protection. 

“ Our own annals begin with the Kelts, if, indeed, we are entitled 
to call by that historic name the really separate nations, Belgian, 
Iberian, and Teutonic, whom the Roman writers recognise as settlers 
in Britain ;° settlers among a really earlier family, our rudest and 
oldest forefathers, who may have been, as they thought themselves 
to be, the primitive people of the land.‘ But beyond the Keltai who 
occupied the sources of the Danube and the slopes of the Pyrenees, 
and were known to Kome in later days, there was present to the 
mind of the father of Grecian history a still more western race, the 
Cynetx, who may perhaps be supposed the very earliest people of 
the extreme west of the continent of Europe. Were those the 
people, the first poor pilgrims from the East, whose footsteps we are 
slowly tracing in the valleys of Picardy and the south of England, 
if not on the borders of the lakes of Switzerland? Are their 
kindred still to be found among the Rhetic Alps and the Asturian 
cliffs, if not amid the wilds of Connemara, pressed into those 
mountainous recesses by the legions of Rome, the spear of Visigoth, 
and the sword of the Saxon? Or must we regard them as races of 
an earlier type, who had ceased to chip flints before the arrival of 
Saxon, or Goth, or Kelt, or Cynetian ? These questions of romantic 
interest in the study of the distribution and languages of the 
families of man are part of a large circle of inquiry which finds 
sympathy in several of our sections, especially those devoted to 
zoology, physiology, and ethnology. Let us not expect or desire for 
them a very quick, or, at present, a very definite settlement. Deep 
shadows have gathered over all the earlier ages of mankind, which 
awe still longer periods of time may not avail to remove. Yet 
et us not undervalue the progress of ethnological inquiry, nor fail 
to mark how, within the period to which our recollections cling, the 
revelations of early Egypt have been followed by a chronology of 
the ancient kingdoms on the Tigris and Euphrates, through the 
same rigorous study of language. Thus has our Rawlinson added 
another page to the brilliant discoveries of Young and Champollion, 
Lepsius and Rosellini. 

* Nor, though obtained in a different way, must we forget the new 
knowledge of a people nearer kome, which the philosophic Keller 
has opened to us among his native mountains. There, on the 
borders of the Alpine lakes, before the great Koman general crossed 
the Rhone, lived a people older than the Helvetians, whose rude 
lives, passed in hunting and fishing, were nevertheless marked by 
some of the many inventions which everywhere, even in tbe most 
unfavourable situations, accompany the least civilised of mankind. 
Implements of stone and pottery of the rudest sort belong to the 
earliest of these people, while ornamented iron weapons of war, and 
innumerable other fabrics in that metal, appcar about the later habi- 
tations, and correspond probably to the period of the true Helvetii, 
who quitted their home and contended with Casar for richer settle- 
ments in Gaul. The people of whom these are the traces on almost 
every lake in Switzerland are recognised as well in the ancient lake- 
basins of Lombardy and among the Tyrolean Alps, and farther on 
the north side of the mountains; and probably fresh discoveries may 
connect them with the country of the Sarmatians and the Scythians. 

“ Thus at length is fairly opened, for archeology and palxontology 
to read, a new chapter of the world’s history, which begins in the 
pleistocene periods of geology, and reaches to the prehistoric ages of 
man. Did our ancesturs really contend, as the poets fancied, with 
stones and clubs against the lion and the rhinoceros, and thus expel 
them from their native haunts, or have they been removed by change 
of climate or local physical conditions? Was the existence of the 
hywna and the elephant only possible in Western Europe while a 
climate prevailed there such as now belongs to Africa or India?— 
and was this period of high temperature reduced in a later time for 
the elk, reindeer, and musk ox, which undoubtedly roamed over the 
hills of England and France? If we think so, what a vista of long 
duration stretches before us, for no such changes of climate can be 
supposed to have occurred except as the effect of great physical 
changes, requiring a lapse of many thousands of years; and though 
we may think such changes of climate not proved, and probably 
careful weighing of evidence may justify our disbelief, still, if the 
valleys in Picardy have been excavated since the deposit of the 
gravel of St. Acheul,® and the whole face of the country has been 
altered about the caverns of ‘Torquay since they received remains of 
animals and traces of man’—how can we admit these facts and yet 
refuse the time required for their accomplishment? First, let us be 
sure of the facts, and especially of that main fact upon which all the 
argument involving immensity of time really turns, viz., the con- 
temporaneous existence of man with the mammoth of the plains and 
the bear of the caverns. The remains of men are certainly buried 
with those of extinct quadrupeds; but did they live in the same 
days, or do we see relics of different periods gathered into one 
locality by natural processes of a later date or confused by the 
operations of men? 

“ Before replying finally to these questions, further researches of 
an exact kind are desirable, and the Association has given its aid 
towards them, both in respect to the old cavern of Kent’s Hole and 
the newly-opened fissure of Gibraltar, from which we expect great 
results, though the best of our labourers has ceased from his honour- 
able toil. When these and many other researches are completed, 
some future Lyell, if not our own great geologist, may add some 
fresh chapters to the ‘ Antiquity of Man.’ : 

“In judging of this antiquity, in counting the centuries which 
may have elapsed since smoothed flints fitted with handles of wood 
were used as chisels and axes by the earliest people of Scandinavia 
or Helvetia, and flakes of flint were employed to cleanse the skins of 
the reindeer in the caves of the Dordogne, or stronger tools broke up 
the ice in the valley of the Somme, we must be careful not to take 
what isthe mark of low civilisation for the indication of very remote 
time. In every country, among every race of men, such rude weapons 
and tools are used now, or were used tormerly. On the banks of the 
Ohio, no less than on English hills, mounds of earth, rude pottery, 
and stone weapons occur in abundance, and indicate similar wants, 
contrivances, customs, ideas, in different races of men living in 
different periods. Even when in the same country, as in Switzerland, 
or England, or Denmark, successive deposits of instruments of stone, 
bronze, or iron; successive burials of pines, beeches, and oaks; suc- 
cessively extinguished races of elephants, elks, and reindeer, give us 
a real scale of elapsed time, it is one of which the divisions are not 
yet valued in years or centuries of years. 

“Toward a right judgment of the length of this scale of human 
occupation, two other lines of evidence may be thought worthy of 
notice; one founded on the anatomical study of the remains of early 
men, the other on the laws of language. Ii the varieties of physical 
structure in man, and the deviations of language from an original 
type, be natural effects of time and circumstance, the length of time 
may be in some degree estimated by the amount of the diversities 
which are observed to have happened, compared with the variation 
which isnow kuown to be happening. ‘This process becomesimaginary, 
unless we assume all mankind to have had one local centre, and one 
original language. Its results must be erroneous, unless we take 
fully into account the superior fixity of languages which are repre- 
sented in writing, and the greater tendency to diversity of every kind 





1 See the Memoirs of M. Lartet on the Caves of the Dordogne, 1863-4. 
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which must have prevailed in early times, when geographical impedi- 
ments were aggravated by dissocial habits of life. It appears, how- 
ever, certain that some differences of languge, organisation, and habits 
have separated men of apparently unlike races during periods longer 
than those which rest on historical facts.* 

« Ever since the days of Aristotle, the analogy existing among all 

of the animal kingdom, and in a general sense we may say 
among all the forms of life, has become more and more the subject 
of special study. Related as all living beings are to the elements in 
which they move and breathe, to the mechanical energies of nature 
which they employ or resist, and to the molecular forces which pene- 
trate and transform them, some general conformity of structure, some 
frequently-recurring resemblance of function, must be present, and 
cannot be overlooked. In the several classes this analogy grows 
stronger, and in the subdivisions of these classes real family affinity 
is recognised. In the smaliest divisions which have this family 
relation in the highest degree, there seems to be a line which circum- 
scribes each group, within which variatious occur from food, 
exercise, climate and transmitted peculiarities. Often one specific 
group approaches another, or several others, and a question arises 
whether, though now distinct, or rather distinguishable, they 
always have been so from their beginning, or will be always so until 
their disappearance. 

“Whether what we call species are so many original creations or 
derivations from a few types or one type, is discussed at length in 
the elegant treatise of Darwin?, himself a naturalist of eminent 
rank, It has been often discussed before. Nor will any one think 
lightly of such inquiries, who remembers the essay of Linnzus ‘ De 
Telluris orbis incremento,’ or the investigations of Brown, Prichard, 
Forbes, Agassiz, and Hooker, regarding the local origin of different 
species, genera, and families of plants and animals, both on the land 
and in the sea. Still less will he be disposed to undervalue its 
importance, when he reflects on the many successive races of living 
forms more or less resembling our existing quadrupeds, reptiles, 
fishes, and mollusca, which appear to have occupied definite and 
different parts of the depths of ancient time; as now the tiger and 
the jaguar, the cayman and the gavial, live on different parts of the 
terresirial surface. Is the living elepbant of Ceylon the lineal descen- 
dant of that mammoth which roamed over Siberia and Europe, and 
North America, or one of those sub-Himalayan tribes which Dr. 
Falconer has made known, or was it a species dwelling only in 
circumpolar regions? Can our domestic cattle, horses and dogs, our 
beasts of chase and our beasts of prey, be traced back to their 
source in older types, contemporaries of the urus, megaceros and 
hyzna on the plains of Europe? If so, what range of variation in 
structure does it indicate? If not so, by what characters are the 
living races separated from those of earlier date ? 

“Specific questions of this kind must be answered, before the 
general proposition, that the forms of life are indefinitely variable 
with time and circumstance, can be even examined by the light 
of adequate evidence. ‘That such evidence will be gathered and 
rightly interpreted, I for one neither doubt nor fear; nor will any 
be too hasty in adopting extreme opinions or too fearful of the 
final result, who remember how often that which is true has been 
found very difierent from that which was plausible, and how often 
out of the nettles of danger we have plucked the flowers of safety. | 
At the present moment the three propositions which were ever pre- | 
sent to the mind of Edward Forbes may be successfully maintained, | 
a8 agreeing with many observed phenomena; and around them as a | 
basis of classification may be gathered most of the facts and most of 
the speculations which relate to the history of life.* First, it may 
be admitted that plantsand animals form many natural groups, the | 
members of which have several common characters, and are parted 
from other groups by a real boundary line, or rather unoccupied | 
space. Next, that each of these groups has a limited distribution in | 
space, often restrained by high mountains or deep seas, or parallels | 
of temperature, within which it has been brought into being. | 
Thirdly, that each group has been submitted to, or is now under- 
going, the pressure of a general law, by which its duration is limited 
in geological time ; the same group never reappearing after being re- 
moved from the series. 

“ How important, in the view of this and many other questions, is 
that never-tiring spirit of geographical and maritime discovery, to 
which through four hundred years Europe has sent her noblest sons 
and her most famous expeditions; sent them, alas! too often to an 
early grave. Alas! for Franklin, who carried the meteor flag into 
the Icy Sea from which he had already brought trophies to science ! 
Alas ! for Speke, who came home with honour from the head waters 
of the Nile! Forgotten they can never be, whenever, on occasions 
like this, we mourn the absence of our bravest and our best ; praise, 
never-ending praise be theirs, while men retain the generous impulse 
which prompts them to enterprises worthy of their country and bene- | 
ficial to mankind! 

“If it may be asked, what share in the discoveries and inventions 
of the last thirty-three years is claimed for the British Association, 
let us answer fearlessly ‘We had a part in all.’ In some of them we 
took the foremost place by the frequency of our discussions, the 
urgency of our recommendations, the employment of our influence, 
and the grant of our funds. For others, we gave all our strength to 
support the Royal Society and other institutions in their efforts to 
accomplish purposes which we approve. In all instances our elastic 
system responds quickly to pressure, and returns the friendly impulse. 
It we look back on the work of previous years, it is easy to mark the 
special action of the Association in fields which hardly could be 
entered by any other adventurers. 

_ “Many of the most valuable labours of which we are now reap- 
ing the fruits were undertaken in consequence of the reports on 
special branches of science which appear in the early volumes of our 
Transactions—reports in which particular data were requested for 
confirming or correcting known generalisations, or for establishin 
new ones. Thus, a passage in Prof Airy’s report on Physica 
Astronomy* first turned the attention of Adams to the mathematical 
vision of Neptune; Lubbeck’s Report on Tides’ came before the 
*xperimental researches and reductions, which since 1834 have so 
often engaged the attention of Whewell and Airy and Haughton, 
with results so valuable and so suggestive of further undertakings. 
Among the results may be placed additional knowledge of the pro- 
bable depth of the channels of the sea. For before the desire of 
telegraphic communication with America had caused the bed of the 
North Atlantic to be explored by soundings to a depth seldom 
exceeding three miles, there was reason to conclude from the inves- 
tigations of Whewell on Cotidal Lines® that a depth of nine miles 
was attained in the South Atlantic, and from the separate computa- 
tions of Airy and Haughton that a somewhat greater depth occurred 
ma part of the course of the tide-wave which washes the coast of 
Ireland? The greater portion of the sea bed is within the reach of 
soundings directed by the superior skill and greater perseverance of 
modern scientific navigators; a depth of six miles is said to have 
been reached in one small tract of the North Atlantic; depths of 
nine or ten miles in the deepest channels of the sea are probable 
from considering the general proportion which is likely to obtain 
tween sea depths and mountain tops. Thus the data are gradually 
being collected for a complete survey of the bed of the sea, 
includin among other things information, at least, concerning the 
distribution of animal and vegetable life beneath the waters. 

“Waves, their origin, the mechanism of their motion, their 

velocity, their elevation, the resistance they offer to vessels of given 
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form: these subjects have been firmly kept in view by the Associa- 
tion, since first Professor Challis! reported on the mathematical 
problems they suggest, and Sir J. Robinson and Mr. Scott Russell 
undertook to study them experimentally. 2 Out of this inquiry has 
come a better knowledge of the forms which ought to be given to the 
‘lines’ of ships, followed by swifter passages across the sea, both by 
sailing vessels and steamers of larger size and greater lengths than 
ever tried before.’ 

« One of the earliest subjects to acquire importance in our thoughts 
was the unexplored region of meteorology laid open in Professor J. 
Forbes’ Reports.‘ Several of the points to which he called attention 
have been successfully attained. The admirable instruments of 
Whewell, Osler, and Robinson have replaced the older and ruder 
anemometers, and are everywhere in full operation to record the 
momentary variations of pressure, or sum the varying velocities of 
the wind. No small thanks were due to Mr. Marshall and Mr. 
Miller * for their enterprise and perseverance in placing rain gauges 
and thermometers amidst the peaks of Cumberland and Westmore- 
land. These experimeats are now renewed in both counties and in 
North Wales; and I hope to hear of similar efforts among the moun- 
tains of the west of Ireland and the west of Scotland. Our meteoro- 
logical instruments of every kind have been improved; our system 
of photographic registration has spread from Kew into other observa- 
tories; and our corresponding ber, Prof Dove, has collected 
into systematic maps and tables the lines and figures, which re- 
present annual and monthly climate over every land and sea. — 

“In the same manner, by no sudden i or accidental circum- 
stance, rose to its high importance that great system of magnetic 
observations on which, for more than a quarter of a century, the 
British Association and the Royal Society, acting in concert, have 
been intent, First, we had reports on the mathematical theory and 
experimental researches of magnetism by Christie, 1833, Whewell, 
1835, and Sabine, 1835; afterwards a magnetic survey of the 
British islands;* then the establishment of a complete observatory 
at Dublin, with newly arranged instruments, by Dr. Lloyd, in 1838. 
On all this gathered experience we founded a memorial to her 











| foundation, ‘ the Adv 


7 Government, made a grant of £400 from our funds for | 


preliminary expenses, and presented to the meeting of this Associa— | 


tion in Birmingham, in 1839, a report of progress, signed by Herschel 
and Lloyd. From that time how great the labour, how inestimable 
the fruits! oss sails to the magnetic pole of the south; America 
and Russia co-operate with our observers at Kew, Toronto, and St. 
Helena; and General Sabine, by combining all this united labour, 
has the happiness of seeing results established of which no man 
dreamed—laws of harmonious variation affecting the magnetic 
elements of the globe in definite relation to the earth's movement, 


the position of the sun and moon, the distribution of temperature, 


and the situation in latitude and longitude.’ 
“Our efforts have not been fruitless, whether with Mr. Mallet we 
make experiments on artificial earth-shocks at Dalkey, or survey 


facts well ascertained, conclusions rightly drawn, will ever be wel- 
come, from whatever quarter of the horizon of science they make 
their appearance. Whatever societies cultivate these age they 
are our allies, and we will help them, if we may. With pleasure 
we receive proofs of the work done in limited districts by the 
many admirable Field Clubs formed by our countrymen; whether, 
like those of Tyneside and the Cotswolds, and in this immediate 
vicinity those of Warwickshire, Worcestershire, and Dudley, they 
explore the minutest recesses of our hills and glens; or, like the 
rangers of the Alps, bring us new facts regarding glaciers, ancient 
climate, and altered levels of land and sea. 

“ By these agreeable gatherings natural history is most favourably 
commended ; and in the activity and enlarged views of the officers 
who conduct them, the British Association recognises the qualities by 
which the vitality of scientific research is maintained, and its benefits 
diffused among the provincial institutions of the empire. 

** Such, gentlemen, are some of the thoughts which fill the minds 
of those who, like Brewster, and Harcourt, and Forbes, and 
Murchison, and Daubeny, stood, anxious but hopeful, by the cradle 
of this British Association, and who now meet to judge of its strength 
and measure its progress. When, more than thirty years ago, this 
parliament of science came into being, its first child language was 
employed to ask questions of nature; now, in riper years, it founds 
on the answers received further and more definite inquiries directed to 
the same prolific source of useful knowledge. Of researches in science 
completed, in progress, or in beginning, each of our annual volumes 
contains some three hundred or more passing notices, or full and per- 
manent records. This digest and monument of our labours is, in- 
deed, in some respects, incomplete, since it does not always contain 
the narrative or the result of undertakings which we started, or 
fostered, or sustained; and I own to having experienced on this 
account once or twice a feeling of regret. But the regret was soon 
lost in the gratification of knowing that other and equally beneficial 
channels of publication had been found, and that by these examples it 
was proved how truly the Association kept to the real purpose of its 
t of Sci ,’ and how heartily it re- 
joiced in this advancement, without looking too closely to its own 
share in the triumph. Here, indeed, is the stronghold of the British 
Association. Wherever and by whatever means sound learning and 
useful knowledge are advsnced, there to us are friends. Whoever is 
privileged to step beyond his fellows on the road of scientific dis- 
covery will receive our pg and, if need be, our help. Wel- 
coming and joining in the labour of all, we shall keep our place 
among those who clear the roads and remove the obstacles from the 
paths of science; and, whatever be our own success in the rich fields 





| which lie before us, however little we may now know, we shall prove 


the devastations round Vesuvius, or tabulate the records of earth-| | y d \ re irming! 
| singularly fortunate in having a visit from the Association in a year 


quakes since the beginning of history ;* or establish the Kew 


Observatory as a scientific workshop where new instruments of | 


research are made and proved and set to work ;® or dredge the sea 
with Forbes, and Brady, and Jeffreys ;!° or catalogue the stars with 
Baily ;" or investigate electricity with Harris, Ronals, Thomson, 
and Jenkins ;!* or try the action of long-continued heat with Har- 
court: im these and a hundred other directions our attempts to 
gain knowledge have brought back new facts and new laws of 
phenomena, or better instruments for attaining or better methods 
for interpreting them. Even when we enter the domain of practical 
art, and apply scientific methods to test a great process of manufac- 
ture, we do not fail of success, because we are able to join in united 
exertion the laborious cultivators of science and the scientific em- 
ployers of labour. 

“Am I asked to give an example? Let it be Iron, the one sub- 
stance by the possession of which, by the true knowledge and right 
use of which, more than by any otber thing, our national great- 
ness is supported. What are the ores of iron—what the peculiarities 
and improvements of the smelting processes—what the quality of 
the iron—its chemical compositions—its strength in columns and 
girders as cast iron; in rails and boiler plate, in tubes and chains, as 
wrought iron—what are the best forms in which to employ it, the 
best methods of preserving it from decay ;—these and many other 
questions are answered by many special reports in our volumes, 
bearing the names of Barlow, Mallett, Porter, Fairbairn, Bunsen, 
Playfair, Percy, Budd, Hodgkinson, Thomson ; and very numerous 
other communications from Lucas, Fairbairn, Cooper, Nicholson, 
Price, Crane, Hartley, Davy, Mushet, Hawkes, Penny, Scoresby, 
Dawes, Calvert, Clark, Cox, Hodgkinson, May, Schafhaeutl, John- 
ston, Clay and Boutigny. Beyond question, a reader of such of 
these valuable documents as relate to the strength of iron, in its 
various forma, would be far better informed of the right 
course to be followed in experiments on armour-plated ships 
and forts to resist assault, and in the construction of ordnance 
to attack them, than he is likely to be from merely witnessing a 
thousand trials of the cannon against the target. Any one who re- 
members what the furnace was forty years ago, and knows its pre- 
sent power of work ; or who contrasts the rolling mills and hammers 
of other days, with the beautiful machines which now, with the 
gentlest motion but irresistible force, compel the strong metal to take 
up the most delicately moulded form ; will acknowledge, that within 
the period since the British Association began to set itself to the task 
of reconciling the separted powers of theory and experience, there 
has been a total change in the aspect of each, to the great advantage 
of both. 

“ Our undertakings have not been fruitless. We attempted what 
we had well considered, and had the power to accomplish ; and we 
had the more than willing help of competent persons of our own 
body, the friendly aid of other institutions, and the sanction of the 
Government, convinced of the sincerity of our purpose and the wis- 
dom of our recommendations, 

“The same work is ever before us—the same prudence is always 
necessary—the same aid is always ready. Great, indeed, should be 
our happiness in reflecting on the many occasions when the Royal 
Society in particular, on other institutions older than our own, 
have readily placed themselves by our side, to share our responsi- 
bility and diminish our difficulties. But for this our wishes might 
not always have prevailed; and the horizon of science would not 
have been so clear as now it is. Of late years, indeed, societies 
formed on our model have taken up special parts of our work, and 
thus to some extent have relieved us of the pressure of communica- 
tions relating to the practice of popular professions and the progress of 
some public questions. Not that scientific agriculture, social sta- 
tistics, or physiology are neglected in our meetings, but that these 
and other practical subjects are found to have more than one 
aspect, and to require more than one mode of treatment. With us, 





1 Reports of the British Association, 1833, 1836. 

2? Ibid., 1837 and following years. 

3 Ibid., 1840—1843. 

4 Reports of the British Association, 1832—1840. 

* Mr. Marshall’s observations were made in Patterdale, Mr. Miller's 
about Wastdale Head.—(British Association Reports for 1846, and Royal 
Socity’s Transactions, 1850). 

6 The survey was begun in Ireland in 1835, by Lloyd, Sabine, and Ross ; 
and completed in England, Wales, and Scotland, in 1837, by the same 
magnetici assisted by Fox and Phillips. It was repeated in 1857 and 
following years by Sabine, Lloyd, Welsh, Haughton, Galbraith, and Stoney. 

7 Trans. of the Ro y for many years; Reports of the British 
Association, 1840 and following years ; Rede ure, 1862. 

® British Association Reports; Experiments at Dalkey, i853; Report on 
Earthquakes, 1840-1858. See also the excellent communications of M. 
Perrey to the Memoirs of the Academy of Dijon. 

: ‘an Kew Observatory e a part of the system of the Association 
in 3 

19 See Reports of the Dredging Committees from 1842 to 1864; Nat. Hist. 
Trans. of Northumberland and Durham : Jeffrey’s British Couchology. 

" British Association Catalogue of Stars, 1845. 

12 The latest result of these is an instrumental standard of 
electrical resistance.—(Reports of the British Association, 1863-1864.) 

® Reports of the British Association, 1846-1860. 





that in this our day we knew at least the value of knowledge, and 
joined hearts and hands in the endeavour to promote it.” 

Sir Roderick Murchison proposed a vote of thanks to the president 
for his address, in highly eulogistic terms. 

The Mayor seconded the vote, remarking that Birmingham was 


in which the presidential chair was filled by so distinguished a man 
as Professor Phillips. 

The motion was carried with acclamation, and briefly acknow- 
ledged, after which the proceedings terminated. 
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Sourn Kenstneron Museum.—During the week ending Se ber 
2pd, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 12,859, 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m, till 6 p.m., 1,675. ‘Total, 14,534, 
From the opening of the museum, 5,521,067. 


Bomer-Testine Arraratus.—Messrs. J. Bailey and Co., Albion 
Works, Salford, have recently produced a very neat and compact 
portable apparatus for testing boilers. It consists of a suitable 
pump fitted in a tank, and connected with a good gauge for 
indicating the pressure. Such an arrangement has beon long 
wanted, and we have no doubt that Messrs, Bailey's invention will 
be found exceedingly serviceable—the rather that it is sold ata 
moderate price. 


Decay or Wooven Roors.—The King’s Cross Station roof seems 
to us to convey a good practical lesson on the decay of timber in 
constructions. This roof is carried on trusses of bent timber that 
support whole timber principal rafters and spaudrel fillings, upon 
exactly the same principles that had been previously applied by 
Colonel Emy in France, by Messrs, Green, of Newcastle, and by 
the late Joseph Locke, in the bridges he built over the Seine at 
Bezons, Maisons, and Rouen. The bent ribs were formed of thin 
planks laid concentrically so as to form an arch of the depth and 
thickness required. In the case of the bridges built under Mr. 
Locke's orders, the planks were cut out of balk timber, 3in. thick, 
and were immersed in a solution of the sulphate of copper before 
being employed ; the surfaces of the planks were then covered with 
hot tar, and sheets of thick brown paper soaked in hot tar were laid 
between each of them. The various layers of planks were fastened 
together by means of oak trenails and fox wedges, all of which had 
been previously soaked in tar; and they were kept in their places 
by iron stirrups and bolts. Thus every known precaution was 
taken to render the built beams so composed of thin planks, as 
homogeneous in their mechanical structure as ible, and to guard 
against the effect of moisture upon the wood that entered into their 
composition. Yet within the space of ten years the majority of the 
bridges so constructed began to decay with such rapidity that it 
was found necessary to replace the wooden framework with iron 
ones, It seems, indeed, to have been demonstrated that built timber 
beams of the description above given were not adapted for their 
purpose in the bridges in question; but their duration has been 
much greater in the case of the roofs of the King’s Cross Station, 
and in those erected by Colonel Emy. This result may be accounted 
for, we believe, from the fact that the built beams employed in the 
bridges mentioued were sufticiently solid to resist the rolling weight 
passing over them, but they were easily susceptible of the internal 
displacement of their component parts, in consequence of the 
different degrees of elasticity. Every time the girders of these 
bridges deflected under moving weights, the concentric layers of planks 
detached themselves slightly from the layers that were respectively 
above and below them, so that a passage was thus formed for the 
introduction of aqueous vapour to the interior of the beam, where 
a process of fermentation, or “wet rot,” as the workmen call it, 
rapidly developed itself. The mere immersion of the timber in the 
solution of sulphate of copper, particularly as practised by railway 
contractors, proved to be perfectly ineffectual to check the progress 
of decomposition, But even if the planks of the bent beam had 
been creosoted under pressure, so as to cause the liquid to permeate 
the wood thoroughly, it is questionable whether the decay could 
have been prevented, or even delayed for an appreciable time, 
However well the timber might have been prepared, the formation 
of the various tenon holes, and the borings for the trenails and 
bolts, must have occasionally exposed the natural surface of the 
wood, and thus rendered it liable to the action of the moisture of 
the atmosphere, that would be more than usually charged with that 
ingredient, in consequence of the position in which the bridges 
were built, which was immediately above a river. The roofs 
erected by Uolonel Emy, and that of the Great Northern Railway 
Compavy, are not, however, exposed to the same causes of one. | as 
the beams of the bridges; as their arched ribs are not exposed to 
the action of variable loads, or to efforts calculated to cause the 
joints of the layers to open. The ribs, moreover, are protected 
irom the action of the atmosphere by the roofing over them, and 
the vapour of the air beneath cannot be so charged with moisture 
as in the case of bridges over rivers. The ribs are, in fact, less 
exposed to danger, a there is less fear of rapid decay in roof 
timbers than in timber bridges. The moral to be drawn from these 
facts is, that bent planks may be very advantageously used in the 
framing of roofs, Put that they should be carefully avoided for the 


definitive structure of a railway.— Building News. 
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Grants of Provisional Protection for Six Months. 


1180. Antuony Francis, St. John’s-wood, Middlesex, ‘‘ An improved appa- 
ratus for condensing steam, and feeding boilers with the products there- 
from.”—Petition recorded 27th April, 1865. 

1497. Freperic Newton Gispourne, West Strand, London, ‘‘ Improve- 
ments in apparatus for indicating the pressure of steam or liquids in 
gauges, and for signalling.”— Petition recorded 31st May, 1865. 

1624. Puineas LAwReNcE and GeorGe Jerrrrys, New York, U.S., “ Im- 
provements in copying presses.”— Petition recorded 15th June, 1865. 

1740. Henry Witti1amM Rosser, Leadenhall-street, London, ‘* Improvements 
in the hanical arrang t of water-closets for ships."—/etition 
recorded 30th June, 1865. 

1935, Tuomas Spencer, Kuston-square, London, ‘‘ Improvements in the 
preparation of soils to promote general vegetation.”— Petition recorded 
26th July, 1865. 

1956. WiLiiaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in conical plug steam valves.”"—A communication from Jobn Wesley 
Carhart, Troy, New York, U.S.—Petition recorded 28th July, 1865. 

1964. Epnram Saret, Moorgate-street,*London, “Improvements in the 
manufacture of iron.”—A communication from Martin Dieudonné Hen- 
vaux, St. Servais, near Namur, Belgium.” 

1970. WILLIAM WortuIneTon Bicos, Rue d’Hauteville, Paris, ‘* Improve- 
ments in the manufacture of iron.”—Petitions recorded 29th July, 1865. 
1972. BexJaMIN Roptnson, Stainland, near Halifax, and Joszru VARLEY, 
Mold Green, near Huddersfield, Yorkshire, “‘ Improvements in means or 
apparatus for promoting the combustion of fuel in furnaces of steam 
boilers, dyers’ or brewers’ pans, and other furnaces, whereby smoke is 

prevented and fuel economised.”—Petitions recorded 31st July, 1865. 

1983. THOMAS WiLLIAM ToBin, Watson’s-road, Wood-green, Middiesex, and 
CoLoNEL SToDARE, Egyptian Hall, Piccadilly, London, ‘‘A new or im- 
proved apparatus for illusory exhibitions.” 

or «ead Nosir, Newcastle-upon-Tyne, “Improvements in fuses for 
shells.” 

1991. FREDERICK RANSOMB, Queen-street-place, Cheapside, London, ‘* Im- 
provements in roofing tiles and slabs.”— Petitions recorded 1st August, 
1865. 

1996. JAMes McEWAN and WILLIAM NEILSON, Glasgow, Lanarkshire, N.B., 
“Improvements in the raising, lifting, or drawing and forcing of water 
and other liquids, and in the apparatus and means employed therefor.”— 
Petition recorded 2nd August, 1865. 

2059. Jaco’ Henny Rapciirve, King-street, Oldham, Lancashire, “ Im- 
provements in the lubricating of spindles, the necks or bolsters in which 
= reas spindles revolve having a traversing motion in the said neck or 

olster.” 

2065. ARNOLD BuDENBERG, George-street, Manchester, ‘‘ An improved 





provement in mallets used in the game of croquet and other similar 


games. 
1182. RicuaRD ARCHIBALD Broomay, Fleet-street, London, ‘‘ An improved 
apparatus for charging and closing cartridge cases,”—A communication 
from Thomas James Thackeray, Paris.—Petitions recorded 27th April, 


1865. 

1188. EDWARD Moore, Tewkesbury, Gloucestershire, ‘‘ Improvements in 
the manufacture of dress shirts and dresses made by means of the stock- 
ing frame.”— Petition recorded 28th April, 1865. 

1193. Ropert FERRI, Joun Murray, and ADAM WILSON, Paisley, Ren- 
frewshire, N.B., “‘ Improvements in dyeing yarns.” 

1195. ANDREW WYLIE and Jounw McFARLANE Gray, Liverpool, “‘ Improve- 
ments in steam engines relating to valve motions, governor, and drain 
pipes. 

1198. Tuomas Wutrs, Camden Town, Middlesex, “‘ Improvements in appa- 
ratus employed in the re-burning of animal charcoal.” 

1202. Perek ARMAND LecomTE D& FONTAINEMOREAU, South-street, Fins- 
bury, London, ‘Certain improvements in apparatus for spinning silk 
and other fibrous substances.”—A icati Monsieur Justin 
Louis Auguste Aubenas, Rue de l’Echiquier, Paris.—Petitions recorded 
29th April, 1865. 

1206. Davip YooLow Srewart, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in making moulds for casting pipes and other articles of various 
sizes.” 

1208. Henry Bessemer, Queen-street-place, London, ‘* Improvements in 
the manufacture of pig iron or foundry metal, and in making and treating 
castings of such metal.” 

1212. DaNIKL Rankin, Greenock, Renfrewshire, N.B., “ Improvements in 
marine steam engines.” 

1216. WiLLIAM Epwarp Witey, Graham-street, Birmingham, ‘* Improve- 
ments in ever-pointed pencils.” 

1223, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in self-acting alarms for indicating excess of heat or cold, parts of which 
improvements are applicable to the tr ission of ges,”—A com- 
munication from Charles Dion, Montreal, Canada.—Petitions recorded 1st 
May, 1865. 

1225. Tuomas Hay CampsetL, Madras, East Indies, “Improving and 
strengthening shields for steel, iron, or other materials for ships, for- 
tifications, and other constructions.”—Petition recorded 2nd May, 1865. 

1237. PkTER ARMAND LECOMTE DE FONTAINKMORBAU, South-street, Fins- 
bury, ** A new illuminating apparatus for burning petroleum.”—A com- 

icati m Messieurs Jules B and Louis Pebeyre, Rue des 
Recollets, Paris. —Petition recorded 3rd May, 1865. 

1244. Epwarp GRANGER SMITH, Great Sutton-street, Clerkenwell, London, 
“ An improved apparatus for shelling peas and beans, stoning fruits, and 
other similar purposes.” 

1251. Joun Littxy, Holt House, Bancroft-road, Mile End, Middlesex, 

is Impr in shipand other compasses.” —Petitions recorded 4th May, 

805. 

1262. James McGuasuay, Dundee, Forfarshire, N.B., “ Improvements in 
= preparation of jute, hemp, flax, and other fibrous materials, and in 
the 

















apparatus for adjusting levels and other instruments.”—A ¢ tion 
from Carl Johann Reinhart Jahus, Berlin, Prussia.—Petitions recorded 
Oth August, 1865, 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 


2203. Henrt Aprien BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in the construction of apparatus for distilling and 
rectifying alcohols."—A communication from Francois Desiré Savalle, 
Boulevard Magenta, Paris.— Deposited and recorded 28th August, 1865. 

2204. Henri ADRIBN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “ Impr ts in the facture of velvet, and in the apparatus 
employed therein.” — tion from Messi Fraisse-Brossard 
fils jeunes, St. Etienne, Département de la Loire, France.—Deposited and 
recorded 28th August, 1865. 

2205. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, *‘ Improvements in the construction of presses for the compression 
of elastic sub Pram A, ication from Joseph Wahl, Strasbourg, 
France.— Deposited and recorded 28th August, 1865. 

2221. WASHINGTON PakkER GReaG, Boston, Suffolk, Massachusetts, U.Se 
jal - improved roller skate.”"—Deposited and recorded 29th August, 

65. 


Patents on which the stamp Duty of £50 has been Paid. 


2306. Francois Henry Lerranc, Paris.—Dated 29th August, 1862. 

2401, WittiAM Owgn, Rotherham, Yorkshire.—Dated 29th August, 1862. 

2402. Puilir WALLACE MACKENZIE, Jersey, Hudson, New Jersey, and 
Srerugn WILLIAM Situ, Brooklyn, Kings, New York, U.S.—Dated 29th 
August, 1862. 

2492, GRorGs ToMLINSON BousrikLD, Loughborough Park, Brixton, Surrey. 
—A communication,—Dated 10th September, 1862. 

— WALKER, Glasgow, Lanarkshire, N.B.—Dated 1st September, 
1862. 

2418, Epwarp GeRrarD Fitton, Ardwick, Lancashire.—Dated 1st Septem- 
ber, 1862. 

2441. ” RICHARD ARCHIBALD Brooman, Fleet-street, London.—A commu- 
nication.— Dated 3rd September, 1862. 

ay Grorge Lawkenceé Lex, Holborn-hill, London.—Dated 16th Septem- 
ber, 1862. 

2H0. ne Dyson, Little Hulton, near Bolton, Lancashire.—Dated 3rd Sep- 
tember, 1862. 

2910. AL¥RED Krurr, Essen, Prussia,—Dated 29th October, 1862. 

2428. RICHARD GLANVILLE, Bermondsey, Surrey.—Dated 2nd September, 
1862. 

2445. Horace Leeman Emery, Foulis-terrace, Brompton, Middlesex.— 
Dated 4th September, 1862. 

2450. Joun Puarr and WiLtIAM Ricuarpson, Oldham, Lancashire.—Dated 
4th September, 1862. 

2519, HENRY Hicarns, Salford, Lancashire.—Dated 12th September, 1862. 




















Patents on which the Stamp Duty of £100 has been Paid. 


1965. Josian Latimer CLark, Adelaide-road, Middlesex, and FRrepRRicK 
Dnarruwaire, Bridge-street, Westminster, and Grorek Epwakp Prexce, 
Bernard-street, Middlesex.— Dated 30th August, 1853. 

1971. Marc ANTOINE FRANCOIS Mennons, Rue de |’Echiquier, Paris.—A 
communication.—Dated 31st August, 1858. 

1957. WitLiaM WaARnNz, Tottenham, Middlesex.—Dated 1st September, 
1858. 

2001. Grorn@x ToMLINSON BousFiELD, Loughborough Park, Brixton, Surrey. 
~-A communication.—Dated 3rd September, 1858. 

1980, AL¥aED Vincent Newton, Chancery-lane, London.—A commaunica- 
tion.— Dated 3ist August, 1853. 

1988. AL¥RKD Vincent Newron, Chancery-lane, London. -A communica- 
tion, —Dated Ist September, 1858. 

—. Joskru Storer, New Oxford-street, London.—Dated 1st September, 
185s, 





Notices to Proceed. 


1115, ApranaAM Conn Herrmann, Berlin, Prussia, “An improved balance 
with index for weighing railway passengers’ luggage.” 

1121. Gorge Betsemany, George WILtiaM BetJeMANN, and Jonun Betys- 
MANN, Pentonville, London, * Improvements in cases or receptacles for 
—* stamps, cards, and other articles,”—Pet:tions recorded 21st April, 

865. 

1137. HENRI ADRIEN Bonnevitie, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in dissected maps and charts.’—A communication 
from Francois Auguste Laurecisque, Passy, France. 

1141, Wituiam Epwarp Goer, Strand, London, * An improved essary.” 
— communication from Louis Auguste Rigaux, Faubourg St. Martin, 

‘aris. 

1145, AaRon Atkins, Turnham Green, Middlesex, “ A new or improved 
shoe or sandal! for facilitating the art of swimming.”—Petsions recorded 
24th April, 1865. 

1158. JoHN NURTHALL Brows, Handsworth, Staffordshire, and Tuomas 
DeYKIN CLARR, Birmingham, ** Improvements in the manufacture of iron, 
and in preparing fuel to be used in the manufacture and melting of 
iron.” 

1160, WitLiam OxuEy, Manchester, ‘‘ Improvements applicable to rollers of 
machinery for preparing and spinning fibrous sabstances, which improve- 
ments are also applicable to other roliers which are pressed towards each 
other."—Petitions recorded 25th April, 1865. 

1168. Francois Dominique PIRRRE Jacques CaBAssON, Rue Sainte Appo- 
line, Paris, ‘Improvements in apparatus for disintegrating animal and 
vegetable substances.” 

-_ JAMES Doves, Manchester, “Improvements in file-cutting ma- 
chines,” 

1174. WittiaAM Henry Smitu, St. Ann’s-gardens, Haverstock-hill, Middlesex, 
“ Improvements in photographing upon wood, and in the preparation of 
wood, canvas, silk, glass, and other substances, for the purpose of 
— and retaining impressions.”— Petitions recorded 26th April, 
865. 

1177. James Caxr, Birmingham, “ Improvements in breech-loading fire- 
arms and ordnance, and in projectiles.” 

1178. Hanry Waukee Woop, Cardiff, Glamorganshire, “Improvements in 

hinery for reducing friable subst to powder.” 

1179. SamugsL Haxvry, Clerkenwell, London > Renetpeemente tp machinery 
for cutting or shaping masts, spars, other beams and articles of 


1181, Josuru FRepeaick Feuraam, Aldersgate-street, London, “An im- 








hinery or apparatus employed therein.”—Petition recorded 5th 
May, 1865. 

1272. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for measuring spirits.”— A communication from John Hut- 
chings Cox and John Murphy and William Murphy, Montreal, Canada.— 
Petition recorded 8th May, 1865. 

1286, JouN Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of paraffin candles."—A communication from Au- 
gustin Etienne Person, Paris.—Petition recorded 9th May, 1865. 

1305. Joun Henry Jounson, Lincoln's-inn-fields, London, “ A combined 
safety-valve regulator, pressure gauge, water indicator, alarm and blow- 
off for — generators.”—A communication from Peter Riordan, Wash- 
ington, U.S. A 

1312, Demas ELLs and Matturw Hits, Dudley-hill, Bradford, Yorkshire, 
** Improvements in apparatus employed in weaving brocaded and orna- 
mental fabrics.”— Petitions recorded 11th May, 1865. 

1357. RicHarp Leppicoat, Gateshead, Durham, ‘‘Improvements in ma- 
chinery for making rivets, bolts, spikes, and other similar articles.” 
—Petition recorded 16th May, 1865. 

1378. WittiaM Eassiz, Gloucester, ‘“‘ Improvements in machinery for 
driving piles,”—Petition recorded 18th May, 1865. 

1386. WitL1AM Davey, Imperial Tar Works, White Post-lane, Hackney 
Wick, ‘* Improvements in apparatus] for washing or purifying coal gas, 
yo for producing ammoniacal water therefrom.”— Petition recorded 19th 

May, 1865. 

1425. Joun Ramsnorrom, Crewe, Cheshire, ‘‘ Improvements in machinery 
employed in the manufacture of hoops and tires.”—Petition recorded 25th 
May, 1865. 

1473. Freperick ArTHUR Paget, Adam-street, Adelphi, London, ‘* Im- 
provements in locking screws and the nuts of bolts, as also in preventing 
an unequal straining of their threads.”—Petition recorded 29th May, 


1865. 

1541. Witit1amM Epwarp Newron, Chancery-lane, London, “ An im- 
proved photo-electrotyping process.”—A communication from William 
Augustus Leggo and George Edward Desbarats, Quebec, Lower Canada. 
—Petition recorded 5th June, 1865. 

1626. Henri ADRiEN BoNNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “Improvements in apparatus for facilitating the traction of public 
and other vebicles.”—A communication from Joseph Francois D’Artenn, 
Batignolles, near Paris.—Petition recorded 15th June, 1865. 

1650, George CLARK, Napier-street, Dover-road, Borough, Surrey, ‘‘ Im- 
provements in envelopes or wrappers for covering, packing, and protecting 
bottles, jars, or other fragile articles, and in apparatus for manufacturing 
the same.”—FPetition recorded 20th June, 1865. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue Enginuer, at the qffice of her Majesty's Commissioners of Patents, 








Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Gc. 
443. E. B. WILson, Glasgow, “ Furnaces.”"— Dated 16th February, 1865. 

This invention relates to certain improved practical arrangements for the 
effecting of more perfect combustion in furnaces. The patentee states that 
he finds from a series of experiments that the efficiency of furnaces is con- 
siderably increased by exposing a long inclined bank or layer of fuel in an 
ignited state from which the heated products of combustion are carried 
into those parts of furnaces where the greatest intensity of the temperature 
is required. In altering an existing puddling, heating, or other similar 
furnace, he removes the fire-bars, and substitutes in lieu of these a brick 
arch or other bottom forming the hearth below the bridge, on .or over 
which the heated products of combustion pass into the puddling or other 
chamber. In addition to these alterations he closes up the ordinary 
feeding door and erects a hopper or fuel receiver in preference, sloping into 
the furnace to facilitate the automatic ingress of the fuel. At the top of 
the hopper or receiver he places a door fitted with mechanism for keeping it 
open or shut, At the bottom of the furnace he arranges an air-tight door 
or doors, which, when required, may be opened for taking out the ashes 
and other refuse portions of the burnt fuel. In the side or sides of the 
furnace he also arranges an air-tight door or doors ; there is also arranged 
an opening through which the bridge may be viewed. In altering the 
boiler of a locomotive he takes away the fire-bars, and prefers to arrange a 
water space upon which the fuel rests, having an air-tight cieaning-out 
door at the lower side; and he also converts the ordinary fire-door hole 
into a hopper for supplying the fuel, with a door for regulating the admis- 
sion of air at the top, and he further prefers that this fuel hopper should be 
situated at the highest possible point of the fire-box. 

468. J. G. Jones, Newport, Monmouthshire, “ Beam engines.”"—Dated 18th 
February, 1865. 

In constructing a beam steam engine according to this invention, in 
place of applying the piston rod to, and connecting it with, one end of the 
beam in the usual manner, the steam cylinder, whether of a single or 
double-acting engine, is mounted on and moves with the beam, and the 
piston rod—when it is a single-acting engine—is connected with a weight 
which is caused, by the working of the engine, to be moved in a direction 
to and from the axis of the beam; but when a double-acting engine is 
used then the piston rod is caused to pass through and work in a stuffing- 
box at each end of the cylinder, and to give motion to two weights, one on 
each side of the axis of the beam. It is preferred that the steam engine 
should be mounted parallel with the beam, and above its axis, and that the 
beam beyond the axis should be formed with a track suitable for receiving 
a weight ; and it is desirable that the weight or weights used should be of a 
cylindrical form, and caused to roll or revolve when moved to and fro on 
the track, By thus combining a steam engine with the beam the pump 
or other rods applied at one or at both ends of the beam will be actuated 
by the weight or weights, in place of through the piston rod, by the direct 
action of the steam, by which means the first cost of such machinery will 
be reduced, and great convenience of application will in many cases result, 
Although steam only has been mentioned the invention is equally appli- 
cable when working with compressed air, water, or other fluid. 





Cuiass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, Ge. 

433. C. Lunaury, Deptford, “ Improvements in ventilating blinds ov screens, 

and in neans of ventilating ships and vessels.”—Dated 15th February 
This invention consists in constructing blinds or screens with alternate 
fixed and movable laths or battens, or with part of the battens fixed and 
part movable. The patentee constructs the battens of such shapes that 
when entirely open the air shall not have direct access through the screen, 
while the air admitted may be regulated by causing the movable battens 
to move or slide, and more or less close the apertures between the battens, 

For ventilating ships he fits ventilators at the bottoms of cabins in the 

form of a trunk or pipe, with openings therein, and fed by air, made in 

some cases to pass in tubes through refrigerators or tanks, made to com- 
municate by pipes with the sea or external water so as to allow of circula- 
tion therein of water from the sea, or in cases of paddle-wheel boats 
through a refrigerator placed in the paddle-box or a place near thereto. 

In some cases he employs a pump or fan to drive the air through the 

frigerating tubes. 


refri 





1735. Witt1AM Epwarp Newton, Chancery-lane, London, ** Impr 
in locks.”—A communication from Frank Grant Johnson, Edwin 
Devoe, and Jay Jarvis Joues, New York, U.S.—Petition recorded 29th 
June, 1865. 

1752. Joun CALvert, Strand, London, *‘Improvements in apparatus for 
propelling ships and other vessels.”—Petition recorded 1st July, 1865. 

1782. Grorek Carter, Willenhall, Staffordshire, “ Improvements in locks 
and latches, and in staples and spindles for the same.”—Petition recorded 
6th July, 1865, 

1793. JaMes Marius MacruM, Hill-street, Knightsbridge, Middlesex, ‘‘ Im- 
yrovements in the manufacture of iron.”—A communication from John 
Villiams and Josiah Copley, Alleghany, Pennsylvania, U.S.—Petition 
recorded 7th July, 1865. 

1846. Henrt ApRIEN BonNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “‘Improvements in copying letters, plans, and other manuscripts, 
and in the apparatus and substances employed therein.”—A communica- 
tion from Edward Casper, Rue de la Monnace, Paris.—Petition recorded 
Mth July, 1865. 

1890. CoxntLanD Hervert Simpson, Bexhill, Sussex, ‘‘ Improvements in 
apparatus for propelling vessels.”—etition recorded 20th July, 1865. 

1944. WittiamM Barton, Boston, Lincolnshire, “Improvements in the 
construction of cooking stoves and ranges.”—/etition recorded 26th July, 
1865. 

2023. JEAN ApoLPpuk Leon, GgorGs TEssimMonD, and Joun Kissack, Liver- 
pool, “Improvements in apparatus for filtering sugar and other liquid 





soiutions.”—/etition recorded 4th August, 1865. 
2049. ALFRED Vincent Newton, Chancery-lane, London, “An improved 
mode of, «nd apparatus for, facilitating the transportation and delivery 


of letters, newspapers, and other freight.”—A communication from 
Alfred Ely Beach, Stratford, Connecticut, U.S.—Petition recorded 7th 
Avgust, 1865. 

2095. Himxry Woopwarp, Cannon-street, London, “Improvements in car- 
burecting coal gas, and manufacturing artificial gas, and in the ma- 
chinery or apparatus employed therein,”—Petition recorded 12th August, 
1865 

2203. Henrt ADRIEN BONNRVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “‘ Improvements in the construction of apparatus for distilling and 
rectifying alcohols.”—A communication from Francois Désiré Savalle, 
Boulevard Magenta, Paris. 

2204. LIENRI ADKIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘ Improvements in the manufacture of velvet, and in the apparatus 
employed therein.”"—A communication from Messieurs Fraisse- Brossard, 
fils jeunes, St. Etienne, Departement de la Loire, France. 

2205. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘* Improvements in the construction of presses for the compression 
of elastic substances.”—A communication from Joseph Wohl, Strasbourg, 
France.—Jetitions recorded 28th August, 1865. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 


| Commissioners, within twenty-one days after the date of the Gazette (and 


of the Jourval) in which this notice is issued. 
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434. D. C. Prerce, New York, U.S.,.“ Railway rails."—Dated bth 
February, 1865. 

In order to deaden the jars produced by the blows of the wheels of 
railway carriages and trucks on the rails, the patentee forms a groove 
along the table of the rail from end to end, and into this groove he fits a 
strip of wood, by preference of oak, and over it a bar or ribbon of steel. 
The groove and the steel bar or ribbon inserted into it are both dovetailed, 
so that the said bar or ribbon cannot escape from the groove ; it is driven 
into the groove longitudinally before the rail is laid. In this arrangement 
the blows of the wheels from the passing trains are received by the bar or 
ribbon of steel, and this does not oppose a rigid resistance to them, but 
yields to the extent which the compression of the wood beneath will admit ; 
thus the wear both of the rails and rolling stock is much reduced, while 
at the same time travelling on the line is rendered more pleasant. 

444, H. J. Picarp, Keyworth, Nottinghamshire, “‘ Machine for clearing, 
sweeping, and removing the refuse from highways, streets, &c.”—Dated 
16th February, 1865. 

This machine consists of a cart, vehicle, or receptacle, hereafter called 
cart only, which is provided with two shafts, sothat it may be drawn by 
horse or animal power ; the shafts may, however, be removed, and a handle 
substituted therefor, so that the machine may be drawn by hand. When 
the machine is of such size as to require horse or animal power, the end of 
the cart between the shafts is hollowed out or recessed to receive the hinder 
parts of a horse or other animal. The cart is provided with two wheels 
working on an axle, on which is also placed one or more toothed wheels ; 
or the toothed wheels may be secured to the spokes or other parts of the 
wheels of the cart. On the upper side of the toothed wheels or wheel isa 
smaller toothed wheel provided with a pulley, each wheel and pu ley being 
fast on an axle working in bearings attached to the framing of the cart. 
At the back of the cart are bearings for an axle, from which radiate lifters 
or shovels, and further back on the cart are bearings for the axle of a 
brush, which may extend the width of the cart. The axles of the brush 
and lifters or shovels are capable of adjustment vertically, and of sliding 
in their bearings vertically. The brush and lifters or shovels have rotary 
motion communicated to them by the employment of a crossed strap 
passing round pulleys on the end of their axles, and round the pulley or 
pulleys on the axle of the small toothed wheel before stated. The cart is 
covered in at top, and has an adjustable covering for the brush and lifters 
or shovels, and at each side of the cart near the front end thereof is @ 
sliding shuttle, and when this is raised the refuse or rubbish which has 
been gathered into the cart will run out of the holes closed by the shuttles ; 
or the rubbish or refuse may be drawn out thereat. The bottom of the 
cart is inclined from the centre to the sides thereof, in order to facilitate 
the emptying of the same.—WNot proceeded with, . 
432, M. Lang, Paddington, “ Apparatus for working ond controlling rail- 

way switches, points, and signals.” —Dated 15th February, 1855. ed 

This invention consists in the employment of a shaft carrying a tooth 
wheel or ratchet and a screw thread, which thread works through @ fixed 
nut for the purpose of communicating to-and-fro motion to the said shaft ; 
also in connecting to the switch or other lever a rod with teeth, to ee 
into the teeth of the ratchet or toothed wheel upon the shaft. The sht 
carries locking bars, which are carried to or fro according to the direction 
in which the shaft is made to travel, by driving the toothed rod on 
direction or the other upon motion given to the switch lever, and these 
locking bars either hold secure or allow motion to switch or signal ween, 
according to the direction in which the shaft is made to travel. Ins ol 
a toothed rod or rack being connected to the switch lever to work the — 
the patentee places a worm wheel on the shaft, and a worm upon the 
474. G. H. H. Ware, Tunbridge Wells, “‘ Apparatus for shifting points on 

railways from an engine or train wm motion.”—Dated 20th February, 
186 


This invention consists in the employment of a bent lever free to play 
horizontally on a fixed stud, and connected to a point or switch = = 
lever carries at each end an arm rising vertically. The point or swi a 
carries outside the rails a weighted lever, or a lever connected by @ ~ oy 
a spring, to cause the switch or point to remain in the position into w: = 
it had Seen forced until purposely shifted. The horizontal lever is bent 
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such a shape as to be capable of being acted on by an engine or train on 
the main line or on the crossing. The inventor fits to the engine or train 
wedge-shaped or other suitable blocks, which, according to the intended 
passage of the engine or train, are placed in such position as to come in 
eontact with one of the arms of the horizontal lever, and ensure the points 
being in a proper state whether for continuing on the main line or for 
passing on to the cros:'ng, or from the crossing to the main line.—Not pro- 
ceded with. 

472, L. W. G. Rows, BHenrietta-street, Brunswick-square, and A. Baan, 
Hampstead-road, London, ** Indicating apparatus for the protection of 
voilway passengers, buildings, &c.”—Dated 18th February, 1865. 

The patentee claims, First, the construction and employment of indicating 

apparatus for the protection of railway passengers, buildings, rooms, safes, 
aud other objects, consisting of one or more communicators actuated by 
clockwork, whereby a series of electric currents are transmitted from a 
galvanic battery to one or more electro-magnets of an indicating apparatus, 
the motion of the armature to which electro-magnet is caused to record, 
by the agency of clockwork and of a pointer on a dial, the number of 
currents passed at one time by any one of the communicators, substantially 
as described. Secondly, the peculiar arrangement of the communicating 
apparatus described, whereby, when several such situated at different 
localities are employed, the number of currents passed at one time by each 
communicating ap;aratus is made to differ from the number passed by 
the others, so as to show upon the indicating apparatus, by the number of 
currents paased, the exact locality from which the signal was sent. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, sc. 

429. W. C. Ripinas, sen., Middleton, Lancashire, “ Protector for the needies 
and cards used in Jacquard machines.”—Dated ith February, 1805. 

In performing this invention the patentee attaches springs to each end of 
the frame and needle-board of the Jacquard machine, and he places the 
needie-board so as to cover the points ot the needles, and thereby prevent 
them from touching the cylinder or cards until the cylinder clasps the 
needie-board and moves the springs, and presses the hooks from the griff. 
As the cylinder moves outwards the needle-board returns and covers the 
points of the needles, so that the cards are prevented from touching them 
while the cylinder is moving backwards and forwards ; and, as the points 
of the needies are inside the needle-board, they are prevented from being 
bent by the action of the cylinder, and the cards are at the same time pro- 
tected from being torn or perforated. 

440, W. E. Gener, Wellington-street, Strand, London, “ Manufacture of 
barege stuffs." —A communication.—Dated 16th February, 1865. 

The barege stuffs which form the subject of this invention are woven with 
a back or ground in a loom, the harness of which is composed of five reeds 
or slays and two treadles, and by means of two warps, each distributed on 
a warp beam, One of these warps stretches and the other lets go one-half, 
more or less, according to the greater or lesser thickness of the rib it is 
desired to obtain ; that is to say that the length of one of the warps must 
be left more or less according to the thickness of rib required.—Not pro- 
ceeded with. 

466, T. OapEN, Cliff Mound, Higher Broughton, near Manchester, ** Appa- 
ratus for lubricating the cylinders of slashing and tapeing machines.”— 
Dated 18th February, 1865. 

This invention relates to a novel and improved arrangement of mechanism 
whereby the size employed is, or any extraneous matters are, prevented 
from accumulating upon the peripheries or outer surfaces of the heated 
cylinders of slashing and tapeing machines employed in sizing yarns. The 
improvements consist in the novel application and use of a small extra 
eylinder to each heated cylinder, which is covered with flannel or other 
absorbent material, and which presses against and is caused to revolve by 
contact with the surface of the heated cylinder. This small cylinder is sup- 
ported in suitable bearings attached to the framing of the machine, and is 
perforated with one set of holes along its surface parallel with its axis; the 
interior of this cylinder is supplied through ordinary lubricating cups 
with oil, tallow, or other lubricant, and as the small cylinder revolves a 
sinall quantity of lubricant escapes through the perforation, which is thus 
supplied and saturates the absorbent material covering its surface. This 
absorbent material, being in contact with the large or heated cylinder of the 
machine, keeps the surfaces of such cylinders constantly greased or lubri- 
cated, whereby the adhesion of the yarn and accumulation of size upon 
their surfaces is prevented. When the machine is out of operation the 
lubricating eylinder is turned with the perforation upwards, or in such 
manner as will prevent the escape of oil therefrom. 








Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, gc. 
458. J. B. Brown, Cannon-street, London, “ Lawn mowing machines.” —Dated 
lith February, 1865. 

This invention has for its object improvements in machinery for cutting 
or mowing the edges of grass or turf. In constructing lawn mowing 
machines, the inventor makes the spiral cutters of the usual form, and 
consisting of from six to twelve blades, ranged spirally round an axis or 
shaft. The ends of this shaft are placed in square journals set in a vertical 
groove in such a manner that they are capable of sliding with the shaft 
upwards or downwards therein, motion being adjusted by two set screws 
to each journal, one being placed above and the other below the journal, 
and by this means the cutters may be set accurately to the cutting edge of 
the sole plate. These journals are placed inside the side plates of the 
machine, so as to be out of the way of dresses, flowers, and shrubs. The 
front rollers of the machine he makes of wood or iron, revolving upon a 
shaft, the ends of which are placed Joosely in cast or wrought iron bearings, 
so as to be also capable of motion, and these bearings are either cast or 
forged upon the lower ends of screws passing through corresponding 
vertical holes, in the side plates, upon which screws are placed two nuts, 
each one being above the hole, and the other below, and by means of these 
nuts the bearings of these rollers can be accurately adjusted. The two 
large rollers or drums of the machine he makes of cast iron, and places 
them loosely upon a wrought iron shaft, the rollers being separate and 
independent, and the ends of the shaft being placed in bearings fixed to the 
side plates of the machine. By means of a self-acting double clutch placed 
between the bosses of the drums he is enabled to make the shaft, and, 
consequenily, the cutters, revolve only when one or both of the drums are 
revolving forwards. The motion of the drums when revolving forwards is 
carried to the cutters by spur wheels and pinions, one spur wheel being 
placed upon the drum shaft, and gearing into a pinion placed upon one 
end of an mtermediate shaft running in bearings in the side plates, and 
upon the other end of the shaft is placed a second wheel, similar t» the one 
on the drum shaft, which second wheel gears into a second pinion upon the 
cutter shaft. In order to avoid the noise occasioned by the revolution of 
these wheels he makes the two largest wheels double, one being fixed and 
the others being capable of revolving through a distance equal to about 
one-half of the pitch of the teeth of the wheels, its teeth being sprung in 
advance of the teeth of the fixed wheel by means of straight, curved, 
spiral, or india-rubber springs, placed either upon the shaft or upon the 
boss or arus of the wheels in any convenient manner. By this means the 
teeth, when working between each other, will adjust themselves so as to 
avoid all the backlash or rattle of plain spur wheels as usually made. The 
pinion upon the cutter shaft he places in a guard of wrought or cast iron, 
Which also extends upwards, so as to partially cover the wheel which drives 
this pinic n, thereby preventing the teeth from getting choked with grass 

or dirt when the machine is in operation.— Not proceeded with. 





Cuiass 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 
435, F. J. Emery, Cobridge, Stofurd, “ Ornamenting china, &c.”—Dated 
lith February, 1865. 
In ornamenting china and earthenware according to this invention the 
Yentor applies the colour to the surface of the china or earthenware to bi 
*rhamented by means of crayons compounded of a colour suitable for being 
employed for ornamenting china and earthenware, and also a flux suitabie 
for vitrifying the colour when subjected to heat. These materials he, by 
Preference, makes up into the form of crayons by combining them 
together with wax, but they may be otherwise compounded together into 
creyons. The design to be produced is shown on the surface of the china 
4 Grthenware with the crayon ; the china or earthenware is then submitted 
bet ssc by which the colours are fixed. The surface of the china or 
a henware to be ornamented may be either glazed or unglazed. When 
| mene the surface of the glaze should be rendered rough by applying a 
an er glaze to the surface which is only partially vitrified. When the 
te 's applied by the crayon to an unglazed surface, the surface may be 
& ized after the colours have been applied to it.—Not proceeded with. 
441, Ww. KirraaEe, Gardver's-road, Victoria Park, “ Artificial stone.” —Dated 
16th Febr vary, 1865. 
—. patentee claims the manufacture of an artificial stone or hard 
a — by mixing and using the sulphate of iron, or other similar metallic 
reer So other similar mixtures of acids, wit h metallic bases in com- 
in — with cements and silica, and limes and silica, for the purpose and 
os € manner described. 
452. R. Hiut and R. TususauaM, Garston, Lancashire, “ Treatment of clay 
for the manufacture of bricks.”—Dated 17th February, 1865. 
bricks pa‘entees claim preparing or treating common clay to be made into 


tt " ae with black ash waste, or soap waste, or the liquor of 


in 





Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 

402. L. H. G. Enruarpt, Richmond-road, Bayswater, “ Improved gun- 

powder.” —Dated 13th February, 1865. = 

The patentee claims the use of tannin, or such substances as contain this 
material in large proportions, such as catchecu and gum-kino, artificial 
tannin, coal, or other description of mineral, carbon, wood charcoal, or 
other vegetable carbon. He claims the use of any one or more of the above 
ingredients in combination with either chlorate of potash, or other fusible 
chlorates, or nitrate of potash, singly or in combination, in and for the 
manuiacture of gunpowder. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
423. R. P. Barrer, Commercial-road Kast, London, “ Combined garment.” 
—Dated lth February, 1865. 

This invention relates to the manufacture of a new or improved garment 
which combines in one article as complete a covering for the body as is 
afforded by a jacket or coat and trowsers, and, ifdesired, including a cover- 
ing for the head. The patentee proposes to form a jacket or coat body with 
sleeves, and to connect thereto, by a seam at the waist, a pair of trowsers, 
the front of the jacket or coat and trowsers being open, and provided with 
buttons and button-holes, or other fastenings, so that the garment may be 
readily applied to the wearer and fastened. A neck-band and collar-piece 
is attached at the proper place, and is fastened in front; and to this may 
be attached a hood, extending upwards tothe back of the head and termi- 
nating in a cap. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

447. W. E. Nuwron, Chancery-lane. London, ** Apparatus for distilling 
petroleum and other volatile liquids, and for making gas.”—A communi- 
cation. —Dated loth February, 1865. 

This invention cannot be described without reference to the drawings. 
449. F. A. Laurent, J. CaTueuaz, and N. Basset, Paris, “ Manufacture 

of oxalic acid.” —Dated 16th February, 1865. 

This invention consists, First, in manufacturing this acid from waste 
animal matter. The waste animal matters employed are, by preference, 
the cuttings of leather or hides, woollen rags, wool or hair, the parings or 
refuse of horn, residuum of glue, the waste pieces from tanneries and other 
waste animal matter of this description. In manufacturing oxalic acid 
from these materials the inventors prefer, in the first place, to obtain the 
dissolution or disintegration of the matters by sulphuric acid diluted to 
about 20 per cent., and afterwards to treat the product with nitric acid of 
a density of, say, 36 deg. Beaumé, diluted with three or four times its 
weight of water at a temperature of 176 deg. Fah. The quantity of nitric 
acid employed is thus generally not greater than the weight of the material 
that is to be treated.—Not proceeded with. 

456. J. O. Cristian and J. H. Cuaruton, Strangeways, Lancashire, 
“ Manufacture of magnesium and its compounds.”—Dated 17th February, 
1865. 


This invention consists, First, in the application and use of carbonate of 
magnesia or dolomite, or a carbonate of magnesia or magnesite combined 
with any other carbonate, instead of carbonate of lime or other carbonates 
in the generation of carbonic acid gas, such as, for instance, in the aerating 
of waters or bread, in the manufacture of carbonates, or for similar 
purposes, whereby the patentees are enabled to manufacture sulphate of 
magnesia, a useful product arising from the aforesaid chemical action, or 
to obtain other salts of magnesia, and also to employ the gas arising in 
the conversion of the carbonates into the sulphate or other salts, such 
residue being of use for the manufacture of magnesia and all its compounds. 
The Second part consists in the application and use of magnesia or 
magnesian compounds instead of lime in the process of distilling tar water, 
and in the facture of ia or its salts from any of the salts of 
ammonia, leaving valuable magnesian compounds as residue. Thirdly, in 
manufacturing sulphate of magnesia, or other valuable magnesian residue, 
by passing sulphuretted hydrogen through dolomite, or calcined dolomite, 
or other magnesian compounds, either in a wet or dry state, which will 
leave a residue valuable for the manufacture of sulphate or other com- 
pounds of magnesia, for example, in the purification of coal gas dolomite 
or other magnesian compounds may be employed instead of lime, and a 
more valuable residue will remain, 


— 


Crass 9,—ELECTRICITY.—None, 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
423. G. Homrray, Halesowen, Worcester, ** Forming the links of iron or steel 


chains, chain cables, shackles, &c.”—Dated 14th February, 1865. 

In performing this invention the patentee receives the coil from the 
coiling machine upon a bar terminating in a mandril fitting the inside of 
the coil; the mandril fits upon the steeling or cutting part of a pair of 
shears. This steeling is made in such a form as to insure the links being 
cut off with uniformity in size and scarf,and when cut to fall off or be 
removed, and the coil to be pushed forward for the next cut. Or he 
receives the coil upon a trough or rest fitting the outside of the coil in 
which the coil is pushed forward to the steeling of the shears, He pushes 
the coil forward either by hand or by self-acting machinery. He cuts the 
scarf either ai the side or end of the link, and he passes the links when cut 
through an oven or furnace, where they are kept at a sufficient heat for 
closing ; or he links them together and closes up the joint at the shears ; 
or he allows them to cool and reheats them as the size of the chain may 
require. He then takes the link, either hot or cold, links it to ‘the last 
link, and places it in a press containing metal dies of the necessary shape 
for closing, welding, and finishing each link, and shedding the link when 
required. The machinery consists of a pair of shears having a steeling 
fitted into their bed of the shape required to cut the scarf or joint at the 
proper angle, and allow it, when cut, to fall off or be removed, and the 
coil pushed forward for the next cut. The shears are connected with a 
mandril. The welding and tinishing machinery consists of a press worked 
either by hand, steam, or hydraulic power. In the press he places metal 
dies of the required shape for closing, welding, finishing, and putting in the 
stud of each link of a chain or chain cable, 

437. R. H. Emerson, Dublin, “Invalid or syphon drinking cup.”—Dated 
15th February, 1865. 

In accordance with this invention the patentee adapts to or forms as part 
of cups or other drinking vessels a bent tube, forming a syphon in commu- 
nication with the interior of the cup or other vessel; a small opening or 
air course penetrates the syphon tube, this opening being easily stopped or 
closed by the finger of the attendant in administering the drink or medicine. 
The end of the syphon tube is placed in the mouth of the patient, and the 
air opening being closed a very slight inspiration creates the necessary 
vacuum therein, and the contents of the vessel will flow through the 
syphon until the vessel is empty, or until the finger of the attendant is re- 
moved from the air hole or opening. 








Dears or Sir W. R. Hamiutton.—Sir W. R. Hamilton, Professor of 
Astronomy in the University of Dublin and Astronomer Royal of 
Ireland, died on Saturday at the Dansink Observatory, county of 
Dublin. He was sonof Mr. Archibald Hamilton, of Dublin, and 
born in that city in 1805. He was educated at Trinity College, 
where he graduated in high mathematical honours. Devoting him- 
self early to scientific pursuits, he was appointed in 1827 Astronomer 
Royal of Ireland and Professor of Astronomy, which post he has 
filled down to the time of his decease. Sir William Hamilton, who 
was one of the first mathematicians of the day, was the author of 
several able essays on mathematical and physical subjects, which 
have appeared in the Transactions of the Philosophical Society. He 
was a man of profound education, and in private life was universally 
esteemed and beloved. 

Tue French soap trade, which is chiefly carried on at Marseilles, 
suffered considerably in 1864 from the import of pigs’ fat, one of 
the ingredients it employs, having been much less from America 
than in preceding years, owing to the war, and to the import duty 
on olive oils from ltaly being too high to permit the introduction of 
the article in the large quantities required, also to the duties on the 
oils from Genoa, Tunis, and the Levant being so arranged as 
to check importation. The production of soap consequently has 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

On "CHANGE IN Binwincuam AND Wotvernameron: Sales of Pig and 
Finished Iron: Improved Tone in Reference to Future Prices ; 
Arguments against Advances—PROPOsED MEETING OF MASTERS AND 
Men—Coa: Steady Trade—Tne Staike in Norte STarrowpsHire: 
Unaltered—Hanvware Trapes: Healthy—-Fire at a BinMincHAM 
Manvuracrory—Bnritisa Association: Preliminary Remarks—Rau- 
way Missaps: Narrow Escape of another Locomotive Explosion 
—Boarp or Trape Returns: Metals and Hardwares Specified. 

On ’Change in Birmingham yesterday (Thursday), and in Wolver- 

hampton on the previous day, there was a numerous attendance of 

iron and coalmasters and agents, and a fair amount of business was 
transacted at tolerably remunerative rates. For all the descriptions 
of finished iron, excepting inferior hoops and common bars, there is 
still a good home, and, indeed, a fair foreign demand; but there 
are some small makers who are complaining of the shortness of 
orders, and who assert that, by the time the Michaelmas meetings 
are held and the foreign orders are out of hand, the finished iron 
trade of this district will not be in so good a position as it is at the 
present time. Some few months ago there was an impression that 
as the year advanced, and when the next preliminary meeting 
arrived, prices, if they should not be reduced for finished iron, would 
certainly tend downwards. Such, however, has been the steady 
though quiet improvement in the trade in the past month or two 
that this opinion does not now prevail ; on the contrary, the belief is 
becoming almost general that prices will be very firm at the next 
preliminary meeting. ‘This may be the case, and yet no alteration 
take place in the list rates, for there is a growing disinclination on 
the part alike of finished ironmakers, and also producers of pigs, to 
make changes in the prices of their respective commodities unless 
the reason for doing so should prove very conspicuous. The iron 
trade of South Staffordshire has suffered very considerably from the 
too great readiness on the part of the makers here to avail them- 
selves of every upward tendency in the market, the result being that 
other districts have been driven to increased activity in the produc- 
tion of an article which they could sell at a lower price than the 

South Staffordshire makers were prepared to accept. Makers in this 

part of the kingdom now see very clearly that they cannot demand 

their own terms with so much impunity as during the period when 

South Staffordshire and Yorkshire stood almost alone in the produc- 

tion of good finished iron. 

The masters in the Wolverhampton district have arranged with 
the men who met them on the termination of the lock-out to again 
meet them. On Monday next, therefore, at the offices of the Shrub- 
bery Works, in Wolverhampton, masters and men will assemble 
and resume the discussion on the best method of settling future 
disagreements. The disquisition, however, is not expected to result 
in the adoption of any arrangement calculated to make the adjust- 
ment of future labour disputes less difficult than heretofore. 

The coal trade keeps tolerably active, and manufacturers find no 
difficulty in obtaining supplies on advantageous terms. 

No alteration has taken place in the relative positions of masters 
and men at the Pinnox colliery in North Staffordshi 

An average amount of briskness still continues to rule in the 
hardware trades of this district. With respect to specific branches 
no material change has taken place since our last, the men, generally, 
being “1! employed. The cheap padlock manufacturers of Willen- 
hall and Wednestield report a slight improvement in the demand for 
that article, but the inquiry is as yet very far from being anything 
near its original proportions, Nevertheless, it is thought that ere 
long the*makers will be actively employed. 

Damage to the extent of nearly £5,000 was occasioned at a works 
in Birmingham by fire on Saturday last. Early on the morning of 
that day flames were seen issuing from the machine department of 
Messrs, Knight, Merry, and Davies’ japan, tin-plate, and brass- 
founding manufactory, and although the fire engines were soon on 
the spot, the fire was not mastered until the greater part of the 
machine shop and the tin-plate workshop were gutted. The store- 
room was fortunately fire-proof, as also was a place in which fog 
signals are manufactured. The loss is covered by a policy of the 
Royal Insurance Office, 

The meeting of the British Association, which is opening so 
successfully as we write, need, I presume, be scarcely noticed any 
further in this correspondence. The local funds for defraying the 
usual expenses of the meeting amounts to upwards of £3,000. Most 
of the works in Birmingham and many in South Staffordshire will be 
open to visitors within specified hours on certain days, and the savans 
will be hospitably entertained when they visit Dudley, Tipton, and 
elsewhere, sometimes at the cost of the proprietors of the works 
visited, and at other times out of a common fund subscribed in the 
immediate locality. The tickets have gone off rapidly for the various 
classes of membership ; a larger number of foreigners than usual ar 
to be present, and so many will be the strangers, that fears are being 
entertained by the local committee that when they have all arrived 
Gifliculty will be found in providing them with suitable lodgings. 
The most interest here attaches to the paper which Professor Jukes is 
pledged to read on the all-important question to South Staffordshire 
relative to the probably undeveloped coal deposits in the West 
Midlands. 

We have had three railway mishaps in this district since our last. 
Two of them were collisions, the one in Wolverhampton, on the 
London and North-Western, and the other at Droitwich, on the Great 
Western; but as both these have been made tolerably public they 
need not be further noticed here. The third, however, is worth a 
little mention in this place, for it was nearly accompanied with the 
bursting of another locomotive. A broad-gauge local train from 
Birmingham to Wolverhampton was stopped at the Priestiields junc- 
tion of the Great Western line at about a quarter to ten on Saturday 
night, when she was then half an hour late. She had been brought 
tea stand-still by the bursting of four of her tubes, consequent upon 
a deficiency of water. The driver, named Gillroy, attempted to get 
through the tunnel which lay between him and the station, and his 
train stuck fast in the tunnel, where the escaping steam and the 
smoke from the burning timber lagging, which became fired by the 
heated boiler, occasioned no little alarm and inconvenience to the 
passengers. Happily a train (the London express) was not far 
behind, ard she pushed out the disabled local from the tannel and up 
io the ticket platform. The engine was one of the tank construction, 
made to run short distances, carrying the water over the boiler 
instead of in a tender. Had the machine been constructed of other 
than the best iron it must have followed the fate of the engines 
belonging to the same company which went up so short time ago at 
Hereford and Chester respectively, and with probably equally painful 
consequences. As it is. the only personal injury was sustained by 
Gillroy, who got his hand badly scalded. He should have seen that 
he had plenty of water when he left Birmingham, and has therefore 
been suspended. 

The value of the exports of British manufactures and produce, 
which, with the exception of a decline in the month of April, has 
risen progressively from nearly 10} millions in January, to 13} 
millions in June, rose again in July to over 14 millions, In the 
corresponding month of last year the amount was £14.894,364, and 
in that of 1863, £13,648,840. As compared with last year, therefore, 
there was a decrease, though not of large amount, and limited, 
among the principal articles, to cotton manufactures, leathern govds, 
machinery, copper manufactures, &c. The principal manufactures 
of the West Midlands, except machinery and certain descriptions of 
iron and copper, show an increased exportation; but some of the 
minor branches have not been so prosperous. Fire-arms, though the 
account for the seven months ended July 3lst show an increase, 
jeclined in value from £41,448 to £21,092, as compared with the 





declined, and, although the population is tantly g, the 
consumption has been reduced also. In 1864, according to official 
returns, the amount exported was 480,025 kilogrammes less than in 
1863. In the present year the falling off in exports has been greater, 
while the importation has increased. 





exports of the corresponding month of last year. Heavy hardwares 
increased from £42,482 to £47,902; and light goods of the same 
class from £269,725 to £298,803, with a corresponding increase in 
both cases upon the exports of the seven months. The 
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increase in the former class of goods took place in the exports 
to France, the Hanse Towns, India, Australia, Brazil, and 
the United States; in the latter, extended to all countries 
except France, Spain, Holland, Australia, South Africa, Canada, 
and the Argentine Confederation. Machinery, which, for a long 
time past, has been exported in unprecedentedly large amounts, 
declined in the exports of July, the value of the steam engines 
exported during the month being £139,920 against £148,459 in the 
corresponding month of last year; and that of other descriptions of 
machinery £220,820 against £275,795 in the corresponding month of 
last year. ‘There was an increased exportation of steam engines to 
France, Spain, Russia, India, and Australia, and of other kinds of 
machinery to Belgium, Spain, and Australia, but the shipments to 
other countries show a decline. The following is the table :— 
Month of July. 
1863. 1864. 1865. 
Pig and puddled iron.. ee .. £116,681 ..£133,000 .. £132,525 


Bar, angle, bolt, androd.. .. 209.459 208,442 oe 172.445 
Iron, railway 4. «+ oe o¢ 430,094 .. 286,881 .. 342,751 
go WHO co co co ce oe 31,602 31,291. 33,056 
oo Castings § .. «. «. «- 62,086 .. 54,631 .. 74,252 
” —— and boiler} 159,577 .. 142,382. 196.827 
— eae 186031 .. 194,122 o 238,577 
ia Na! 1S 9k ee > ae 6 5. 000 311 
Stecl, umwrought .. .. .. 85,465 .. 75,603 .. 57,438 
Total... .. 1,234,961 1,134,355 1,187,982 


Copper, unwrought .. .. .. 112424 .. 71,226 .. 96,965 
ye ~—s 258,866 .. 258123 .. 156,506 
BIB cc ce os ce cs ce «©680,08K co 146,008 co 17,144 
389,174 343,741 270,615 

BOE 6k 6 00 ee 77,235 51,932 47,497 
Bend GFR cc co ce ce ce 16,126 .. 15,252 « 15,681 
Tin, unwrought.. .. .. «. 59,804 .. 36,103 .. 40.791 
op Plates .. cc of co oo ,146,530 .. 94,192 .. 119.994 





Zinc oo © 96 Se. 28: on 10,883 .. 7,733 oe 6 312 

In pig and puddled iron the decrease applied to France, the United 
States, and “ other countries,” by which term is meant those placed 
whese demand is very small. That in bar, angle, bolt, and rod iron 
was to Sardinia, Turkey, the United States, British North America, 
and India. ‘The increase in railway iron was to Russia, Prussia, 
Brazil, Chili, British North America, India, and ‘ other countries.” 
The figures of the exports of iron wire are exclusive of telegraphic 
wire and apparatus, the value of the exports of which was £5,265, 
against £26,338 in the corresponding month of last year. The 
increase in castings applied to Russia, France, Brazil, British India, 
Australia, and *‘ other countries,” but those to the United States 
were the only exports of this class of iron which shows a decrease. 
The decrease under the next heading was to Holland, Spain, the 
United States, British North America, and Australia. The increase 
in wrought iron was to Prussia, France, British India, and Australia. 
The falling-off in wrought steel was very marked, and was general. 
It was most observable in the exports to France and the United 
States. The increase, as compared with last year, in the exports of 
unwrought copper was to the Hanse Towns, Sardinia, and the United 
States. The decrease in lead was to Russia and the United States ; 
and the increase in unwrought tin was to Russia, France, and other 
countries, the decrease being to Turkey only. The increase in tin 
plates applied to France, the United States, and Italy. Theexports 
of coals, cinders, and culm are: 1863, £347,473; 1864, £355,733; 
1865, £414,228. 

The imports show a great decline. In June, 1863, they were to 
the value of £16,452,938; June, 1864, £21,498,185; and June, 1865, 
£15,453,909. The table of the imports of the metals is as follows :— 


Month of July. 


1863. 1864. 1865. 

‘Tons, ‘Yons. Tons, 
Copper cc cc oe ce co ce S806 oo SUS «os 1608 
CPT 2. cc ce oe co ce os G08 oe = 5,164 ee 5,765 
DO os ce te ee ce 8s te 245 —~=«<« 515 921 
buumtl 4c cc 0s ce ce co oo 8188 


DE oc. 0s. 06 «0 os 06 «ce BB -s 
Tim «co cc cf co co 08 os 134—Ci(w 


NE he is: wr bas 13,233 .. 12,806 

The exports for the seven months are—1863, £75,663,037 ; 1864, 

£92,441,950; 1865, £88,242,048; so that there is still a falling-off 

this year as compared with last year, but an increase upon the year 
previous, 


2,444 .. 38,191 


- 2,049 .. 3,753 
. SL one 368 











24,229 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverpoon: Mersey Docks and Harbour Board: British and South 
American Steam Navigation Company; Hoylake Railway—Inxvvus- 
TRIAL Exuimition at WAKEFIELD — MANCHESTER AND LIVERPOOL 
AcricutturaAL Sociery—Tue Navication or tHe Risste—Tux 
Nive (8.)— Trent, Ancuoims, ano Grimspy Ramway — State 
or Trane: Sheffield: Leeds: South Yorkshire: Cleveland—Tne 
Norru Eastern Distaicr: State of Trade : Consett Water Company : 
Progress of Limited Liability Enterprise—Scortann: The Pig Iron 
Trade; Steam Shipbuilding: Coal Mining in the West of Scotland. 

A FEW ag topics invite notice as usual. At the last sitting of 

the Mersey Docks and Harbour Board the marine committee 

reported that a communication had been received from Mr. Basil 

Holmes, in behalf of the Universal ‘Telegraph Company, expressing 

their willingness to provide telegraphic communication with the 

departments of the dock estate on the Liverpcol side of the river. 

The committee sought from the board authority to confer with 

other committees on the subject, with the view of ascertaining their 

requirements in regard to the telegraphic communication in con- 
nection with the various departments. Mr. Kendall said that 
demands had been made by the public for the establishment of 
private wires over the dock estate, connecting its various depart- 
mental offices with the business houses in the town. Both the com- 
mittee and the telegraph company having been greatly pressed upon 
the subject, the committee were desirous of ascertaining whether any 
practicable arrangements could be made with the company for the 
establist t of a complete system of telegraphic communication 
with the warehouses, harbour-masters’ offices, the traftic, engineers’, 
and other departments for the purposes of the board, and with this 
view they sought from the board authority to confer with the other 
committees. Mr. Fernie, in seconding the proposition, said the want 
of a communication such as that suggested was very much felt. 

Liverpool was behind other ports in this respect. Mr. Forwood was 

glad that a decision had been arrived at. The proceedings were 

confirmed. ‘The British and South American Steam Navigation 

Company held its first ordinary meeting yesterday week, Mr. C. 

Weguelin presiding. ‘The secretary read the report, from which the 

following are extracts :—* It had n the intention of the directors 

to commence in October the proposed line by a bi-monthly service, 
and with this view they sent out Captain Caldbeck to the West 

Coast, for the purpose of making all necessary preliminary inquiries 

and arrangements. Most encouraging letters had been received from 

him, and from the tenor of these letters the directors are more than 
ever sanguine of the success of the line, if properly commenced. As, 
however, several shareholders have neglected to pay the calls upon 
their shares, and some have instituted proceedings in Chancery 
against the company, the directors deem it expedient to suffer the 
active commencement of regular operations on the proposed line to 
remain in abeyance, especially as Captain Caldbeck’s return is very 
shortly expected; however, meanwhile the requisite preparations 
are being initiated to carry out the service. The steamers which 
the com any have afloat are the Peruvian, Bolivian, and Brazilian, 
all of which are in good efficient order and condition. One of the 
new steamers contracted for will be finished in about a month’s time, 
and the second is now fully plated.” The chairman said the directors 
had hoped that the opposition to the'r proceedings, which had 








occasioned the meeting in March last, would have been withdrawn, 
and that the full explanation then given would have sufficed to set 
at rest the objections which they proved to have no foundation. 
That hope had been disappointed. A few of the shareholders had 
instituted proceedings in Chancery, and refused to pay their calls ; 
and that example had been followed by several other shareholders, 
so that, at present, the unpaid calls amounted to £16,000. The 
directors earnestly deprecated this opposition, which, as far as they 
could see, could serve no end but that of hampering the operations 
of the company, for they were advised by counsel that there could 
be no doubt that all their proceedings had been strictly regular. 
Under these circumstances, and considering that the arrangements 
upon the West Coast, for which Captain Caldbeck had been sent out, 
were not sufficiently advanced, they had postponed actual operations. 
They had seen, however, no reason at all to make them think that 
the prospects of the company were less favourable than they had at 
first imagined. On the contrary, the report they had received from 
Captain Caldbeck as to the prospects of the line from Brazil to 
Chili had been most encouraging, and if any proof or assurance were 
wanting of the opening for such a line, it was to be found in the 
increasing efforts made in Chili by the Pacific Company to wrest 
from the Government subsidy, and establish a line of its own. The 
statement of accounts not having been placed before the shareholders 
as early as was desirable, on account of the absence of Mr. Banner, 
the directors purposed to adjourn the meeting to the 13th September, 
that the statement might in the meantime be fully considered. The 
adjournment was agreed to. Atahalf-yearly meeting of the Hoylake 
Railway Company the report stated that good progress was now being 
made, and the contractor expected to complete the line by the Ist of 
November next. The financial statement showed that there had 
been carried to the credit of the capital account during the past year 
£31,094. Out of thissum, alter paying expenses, there was a balance 
in the North and South Wales Bank of £296. On the motion of 
the chairman the report and statement of accounts were passed. 

An industrial exhibition of some interest has been opened at Wake- 
field. The building, which has been erected by Messrs. Leatham and 
Sons, of Wakefield, from the designs by Mr. Watson, of the same 
town, is of unpretending architecture, but is singularly well adapted 
for the purpose which it is to serve. It is only a temporary building, 
and is, therefore, formed of wood, which is, however, arranged in such 
a manner as to guarantee security andcomfort. The frontage, which 
is to Wood-street, is about 130ft. long. A neat entrance nearly in 
the centre leads into a spacious vestibule, lighted from circular and 
other windows in the dome-like covering of the door. From the 
hall the visitor passes into the principal or central apartment, a large 
and well-lighted hall, 100ft. long, 6Uft. wide, and 20ft. high. In a 
room set apart for machinery, &c., there are all sorts of manufac- 
turing, railway, electrical, sewing, and domestic appliances. Side by 
side with the productions of some of the largest ironfounders and 
engine-makers are a set of chimney-tops and flue doors, together 
with a collection of ancient coins, medals, &c., contributed by 
William Howgate, chimney-sweeper, Leeds. Some brass- work of 
the highest possible finish is also shown. The specimens consist of 
steam and water gauges, gun metal, steam cocks and valves, 
whistles, single and compound, lubricators, and oil cups, patent table 
cutters, stock and dies, beer machines, &c. 

The Manchester and Liverpool Agricultural Society had a success- 
ful meeting last week at Oldham. Messrs. John Fowler and Co., 
Leeds, received £3 and a medal for steam cultivating and other 
machinery. Silver medals were awarded, among others, to Kich- 
mond and Chandler, Salford, for chaff-cutters and mowing and 
reaping machines; Thomas Bradford and Co., Manchester, for wash- 
ing machine; James Eastwood, Blackburn, compound action churns ; 
J. L. Larkworthy and Co., Worcester, drags, ploughs, &. ; H. Brown, 
Liverpool, collection of agricultural seeds and implements; Samuel- 
son and Co., Banbury, reaping and mowing machines; Parkes and 
Co., Birmingham, draining tools, &c.; A. Davis, London and Man- 
chester, for Admiral Fitzroy’s barometer, storm indicator, and 
weather guide; E. H. Bentall, Maldon, chaff-cutters, Ge ; J. Cornes, 
Nantwich, cheese-making apparatus and cheese press; I’. Chadwick, 
Bary, ventilators; RK. 1. Lee and Co., Manchester, wrought-iron 
pathway gate; Spencer and Co., Hollinwood, weighing machines, 
&ec. Messrs. Picksley, Sims, and Co., Leigh, were awarded £5 for 
general collection of agricultural implements; and silver medals 
were given for sewing machines exhibited by Singer and Co., Grover 
and Baker, Bradbury, and Co., and Bb. F. Fuller and Co. 

The town council of Preston bas decided to appoint an eminent 
engineer to report upon the state of the navigation of the river 
Ribble, and as to the best mode of improving the same; also as to 
the necessary dock and quay accommodation. It is in contempla- 
tion to construct new docks at Preston, and in order to do this the 
present course of the river, opposite the quays at Preston, will have 
to be diverted to the west for about three quarters of a mile. ‘I'he 
cost of the new dock will, it is estimated, be not less than £10,000. 

The Nile, an iron screw steamship of 890 tous, has been launched 
by Messrs. ‘I. R. Oswald and Co., of the Wear. Her engines are from 
the works of Messrs. Thomas Clark and Co., Newcastie, and she is 
sold to Messrs. Dunkerley and Co., of Hull. Her dimensions are :— 
Length, between the perpendiculars, 209°5ft.; breadth of beam, 
29-dtt.; and depth of hold, 16-5ft. 

At the eighth half-yearly meeting of the Trent and Ancholme 
Railway Company the report showed that £249,360 had been re- 
ceived, and £232,815 expended to the 30th of June last. Mr. Sacre, 
of Manchester, the company’s engineer, reported that at last the 
construction of the line was finished with the exception of the canal 
bridge, which was progressing as rapidly as possible, and he thought 
that in a week or ten days the line would be again in a position to 
be inspected. 

At Sheffield there are some fair Government orders in hand for 
steel guns, and a good home demand for steel for manuiacturing 
purposes. The stove, grate, and boiler-makers are also busy ; 
except in these branches the home markets continue languid. A fair 
business is doing with Germany, Denmark, and the other northern 
States, except Russia. Considering the lateness of the season good 
Canadian orders have come by the last mails, and a better winter 
trade than usual is anticipated. On the whole, the American demand 
for cutlery, saws, files, and tools, though perhaps a little slacker, is 
good. The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engineer tool trades of that town und district, observes : 
—* The makers of iron are generally very busy. ‘he machine makers 
continue in full work. The engineer tool trade is very brisk. The 
makers of locomotive and railway plant generally are well supplied 
with orders. ‘The cut-nail trade is very brisk.” Great activity for 
the time of the year characterises the coal trade of South Yorkshire, 
and the same reports come to hand from Derbyshire. Steam coal is 
inquired after for Hull and Grimsby, and the demand to meet the 
export trade is also good. The metropolis just now is taking a 
large tonnage, both by the Great Northern and Great Eastern. Coke 
is in fair inquiry, both for Statfurdshire and Lincolushire. With 
regard to the Cleveland iron trade we may note that 82 furnaces of 
the district are in blast and 18 out of blast, while 16 are building. 
A good deal of busitess has been done in all kinds of iron, and the 
mills and furnaces continue actively employed. Some of the new 
furnaces belonging to the Stockton Malleable lron Company are now 
at work, and those in the course of finishing will be at work shortly. 
The shipments out of warrant have been rather heavy, but the stock 
taken is not so great. 

With regard to matters in the north-eastern district, we may 
observe that trade on ‘'yneside is brisk in all branches. ‘There isa 
good demand for both cval and pig iron, At the annual meeting of 
the Consett Water Company, the report presented by the directors 
stated that the works incluved in the parliamentary scheme had been 
completed, and brought into full operation throughout the district. 
The company had entered into arrangements with the owners of 
South Medomsley Colliery to supply them with water ; and with the 
Stockton and Darlington Railway Company, for obtaining water 
from the Hunterley Pike springs. The company was reported to be 
ina sound financial position. The report concluded by recommend- 
ing a dividend at the rate of 7 per cent. per annum, carrying a 

ance to next half year's account. The iron and engineering works 





of Mr. William Barningham, at Darlington and Pendleton, have been 
purchased by a joint-stock company, formed by Messrs. Broome, 
Child, Murray, aud Co., of Manchester. to be called Barningham and 
Company (Limited). The capital is £750,000, in £20 shares. 

We turn to Scotland. Messrs. Connal and Co., observe in their 
circular :—* The pig iron market was quiet during the first half of 
the month, the price on the 14th touching 54s. 14d. cash, being the 
lowest quotation. Since that date we have had a steady business 
with improving prices, reaching on the 30th, 55s. 9d. cash, being the 
highest quotation. The prospects of a fair harvest with a steady 
legitimate demand, which for the present is in excess of the pro- 
duction, have tended to give increased confidence. The stock of iron 
in Connal and Co.’s yard is 324,300 tons, being a reduction of 1,450 
tons during the month; and there are warrants in circulation for 
317,000 tons.” The Arno paddle steamer crossed to Gareloch on 
Saturday, for the purpose of adjusting her compasses, and on Sunday 
morning left the Tail of the Bank for Southampton. She accom- 
plished the passage from Cloch to abreast of the Needles in forty-six 
and a half hours, which is considered an excellent run. The Arno 
was built and engined by Messrs. Caird and Co., and is the property 
of the West India Royal Mail Company. Messrs. Caird and Co, 
have closed a contract with the Norddeutscher Lloyd, 
Bremen, for two sister steamships to the Hermann, now 
lying in the East India Harbour, Greenock, the first to 
be completed at the end of next year, and the second in 
the spring of 1867. They will be about 2,100 tons each. 
The Clyde Shipping Company’s tug steamer, Flying Dutchman, 
towed the new ship, Sir Launcelot, from the Clyde to the Mersey in 
the brief space of twenty-four hours. The Sir Launcelot is owned 
in Greenock by Mr. MacCunn. Messrs. Aitken and Mansel have 
launched a twin screw steam vessel of 330 tons B.M., named the 
Cisne, by Mrs. Williams, of Liverpool. This vessel has been built 
to the order of Captain A. Santos, for trading on the River Plate, 
and will be fitted with engines of 60-horse power, by Messrs. James 
Aitken and Co., Cranstonhill. Messrs. Hedderwick and Co., Govan, 
have 1 hed a posite barque for Messrs. R. Singlehurst and 
Co., Liverpool, for the Brazil trade. As she glided from the stocks 
she was named the Empreza, by Miss M‘Gaw, Ardenclutha, 
daughter of one of the builders. This firm have also on hand two 
iron sailing ships for the South American trade, and owned in 
Liverpool; also, an iron screw-steamer of 600 tons for the 
East India trade, and two paddle saloon steamers for the Saloon 
Steam Packet Company, London, to be engined by Messrs, 
James Howden and Company, Scotland-street. The Limena, paddle 
steamer, built by Messrs. Randolph, Elder and Co., of Glasgow, 
with engines on the double cylinder principle, for the Pacitic Steam 
Navigation, has made the run between St. Vincent and Monte Video, 
a distance of 3,686 nautical miles, in the short space of eleven days 
twenty hours, thus attaining an average speed of 12} knots, on a 
consuwiption of 24 cwt. of coal per hour. The Limena left St. Vincent 
on the 9th July, and arrived at Monte Video on the 21st; she sailed 
thence for Valparaiso on the 24th July. It appears from the report 
of Mr. Alexander, inspector of mines for the west of Scotland, that 
during the past year there were 220 collieries in operation in that 
district, and the estimated quantity of coal produced from them was 
6,300,000 tons. ‘The fatal accidents in and connected with these 
works have been 31, causing the loss of 35 lives. Of these 25 were 
married men, and 10 unmarried. The fatal accidents which tuok 
place in the ironstone mines of the coal measures, and worked iu 
connection with coal, were 14; of these, 9 were married men, 3 single, 
and 2 were boys. During 1864, there were 266 non-fatal accidents, 
showing an increase over those reported in 1863. But in practice, 
the inspector was not aware of an actual increase, the difference 
being accounted for by that part of the Act becoming better under- 
stood, which provides that all cases of serious personal injury should 
be duly reported. ‘The report carefu!ly states the cause of all the 
fatal accidents, and relates the history of each. There were very tew 
cases in the western district of boys under twelve years of age being 
employed underground. 
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Woop-workina Macuinery ror New Zeavanv.—(From a Corre- 
spondent.)—Last week a numerous party of gentlemen interested in 
the progress of the mechanical arts paid a yisit to the extensive 
works of Messrs. Thomas Robinson and Son, Rochdale, Lancashire. 
The immediate occasion of the gathering was the completion of a 
large order which the Messrs. Robinson have just executed for an 
enterprising English company, who propose to establish large timber 
works at Wairos Kaipare, some sixty or seventy miles from Auckland, 
the capital of the colony. The order embraces machines of gigantic 
size, one or two of them, indeed, being larger than any hitherto 
manufactured for the purpose of cutting timber, either in this country 
or in any other. In addition to the whole of the shafting, gearing, 
and millwright work necessary for making the proposed workshop at 
the antipodes in every respect perfect and complete, it included 
three timber frames for sawing logs into boards, capable of receiving 
logs of 8[t. square, 5ft. square, and 4ft. square respectively ; two rack 
or saw benches, with a travelling top 50ft. feet long, and working 
with a saw cutting 26in. deep; one planing and squaring machine, 
capable of planing timber 1din. wide and 20ft. long; one self-acting 
saw bench, ft. long and 3ft. wide, carrying a saw 36in. in diameter, 
and cutting 15in. deep ; one moulding and planing machine to work 
timber 3in. thick and Yin. wide; two morticing machines of large 
size; one tennoning machine, for joiners’ and cabinet work, by which 
the tenon is cut at one operation. The order further comprised two 
travelling cranes capable of lifting 15 tons each, and two powerful 
crabs for taking the logs of timber from the river ; as also grinding 
machines, &c. The total weight of metal used in the construction of 
the machines thus catalogued exceeds 300 tons, and the value of the 
machinery when completed will exceed £7,000. From what can be 
learned of the natural history of the district of Auckland there 1s 
evidently ample scope for the operations of such an establishment 
there. The magnificent Kauri pine, the timber from which pone 4 
assured equals in durability the much-prized and now high-pres 
Baltic pine wood, attains there an enormous size. They are © ten 
found growing to a height of 9Uft. without a branch, and they — 
frequently a girth of 40ft; some are met with, indeed, with branc “4 
3ft. in diameter. Hitherto much of the timber of the largest growt 
has been left standing in the forest lands in the neighbourhood o 
Auckland simply because the mechanical appliances at the sav, : 
the colonists have been inadequate to deal with it economically, ~ 
the energy of the new company gives an assurance that this oy 
will last no longer. The height of the largest timber frame * we 
it weighs altogether about fifty tons, and armed as it will be -“ - 
saws, each 14it. in length and 12in. in breadth. it will cut a , 
Kauri timber 50ft. long into beams in less than fifteen wines 7 
powerful sawing machine will be driven direct by a horizonta' \ ig of 
pressure engine fixed on the same level as the foundation p ates 
the frame. ‘The two smaller timber frames, enumerated in the - 
we have given, are very similar in principle and structure. The = 
intended for logs 5ft. square will carry forty saws, while that 


‘ logs 4tt. square will carry forty-eight saws. 
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VISITS TO THE PROVINCES. | of ey er or the interior of the 


THE WORKS OF THE PATENT NUT AND BOLT COMPANY 
(LIMITED); NEAR BIRMINGHAM. 


As a sample of the manufacture of the smaller iron goods 
which the B'ack Country is famed for producing, and yet | 
with a specially engineering interest, the mechanical 
section of the British Association could not choose a more 
appropriate place for a visit than the works of the Patent 
Nut and Bolt Company. The fruitful principle of the 
division of labour is now driving the making of bolts and | 
nuts out of the engineering workshop, and an inspection of | 
these works affords a strong contrast to the time when the | 
forging of a few bolts and nuts was a good day’s work for | 
a skilled smith. The company’s operations are not confined 
to one establishment, for belonging to the same company 
and situated on the same line of railway, the London 
Works at Smethwick and the Stour Valley Works at West 
Bromwich, are practically one. At each of these establish- 
ments upwards of 1,000 hands are employed—for the most 
pert attending machinery, driven by about 100-horse 

wer combed at the London, and by upwards of 150- 

orse power nominal at the Stour Valley:W, orks. From such 
a combination of manual and mechanical power the visitor 
will look for results of proportionate importance. Thus, in 








the warehouse of the London Works alone we observed a 
stock of 300 tons of finished hexagon and square nuts, 
varying in size from jin. to 3in. in diameter, ready to be 
sent out at a moment’s notice; and at the Stour Valley 
not less than 1,250 tons of finished work, principally 
consisting of railway fastenings, have been turned out in 
one month. The combined factories cover an area of 
nearly twelve acres of ground; the London Works 
occupying the site of the workshops of the late 
well-kno wn firm of Fox, Henderson, and Co. But, in 
addition to these large works in the Black Country, 
the company possesses another establishment of equal 
magnitude at Cwm Bran, near Newport, Monmouth- 
shire. What may be termed the commercial division of 
labour can thus be carried out on a large scale and to the 
fullest extent. Large orders for exportation are sent down 
to these works, which have easy access to the excellent 
ports of Newport and Cardiff, being also situated in the 
midst ofthe plentiful coal and iron beds of South Wales. 
The combination of these three large establishments forms 
an arrangement for making the small but numerous details 
required for engineering purposes unequalled in magnitude 
in the commercial world. The many benefits enjoyed by 
establishments on such a large scale have been acquired to 
this company by the operation of the Limited Liability 
Act. At the beginning of last year the firm of Watkins 
and Keen was transformed into a limited liability com- 
pany, which, in January last, amalgamated with Messrs. 
Weston and Grice, the owners of the Stour Valley and 
Cwm Bran Works. As is usually and most beneficially 


the case, the members of the original firms retain a large 
interest in the joint concern, while also continuing the 
active commercial and mechanical management. 











Though, as we shall see further on, the Patent Nut and 
Bolt Company produce their iron from the pig; the nut and 
bolt-making proper of course begins with the rolled bar 
when it is taken at a nearly welding heat from the 
reverberatory furnace. A remarkable feature is embodied 
in the nut-making machine principally used at both 
works. The hole is not punched clean out, but is in a 
gteat measure formed by forcing the iron from the centre 
towards the outside. ‘This process greatly improves the 
consistency of the metal, thoroughly working it up, and 
Preparing the material for a sound thread. ft is also so 
arranged as to be easily adjustable to different sizes of nuts. 

Figure 1 shows a horizontal section of that part of the 
machine where the nut is made, termed the nut-box. The 
two shafts, one on each side, are driven by toothed wheels 
gearing on a main shaft in the centre, but which is not 
shown. On each of the horizontal shafts are three cams, 
aud the combined action of the six produce the moulding 


; nut. It will be difficult to make the matter really clear 
| without a complete series of drawings, and the machine 
well deserves to be watched in action. The cam nearest 
the framing on the right works the inner punch or 
plunger; while the two cams outside act in the hollow 
punch on the same side. The contrary arrangement is 


FIC... 





made on the opposite side of the machine, where the inside 
cam works the punch holder. The hot bar being fed 
against an adjustable gauge, the slides to the right work up 
simultaneously and bso 4 out the nut, arriving at the 
position shown in the engraving. The exterior of the nut 
may now be considered as almost formed ; in the meantime 
the plungers press forward until they nearly meet inside 
the nut, forcing the metal towards the outside. The out- 





side hollow punch still advances, peiegt the metal into 
all the corners of the mould. ‘Tne hollow punches forming 
the outside of the nut are each kept against the cam by a 
spring, so that they can easily give way in case any 
obstruction occurs, such as the man feeding two nuts at 
once into the nut-box. The plunger continues to advance, 
driving the small piece of metal out of the nut, which wad 
is then completely expelled by a slight forward motion of 
the inside left slide. The opposite plunger then itself 
moves backwards until its hollow punch advances in order 
to completely expel the now finished nut out of the mould. 
This written explanation is scarcely sufficient, but we can 
testify to the completeness and rapidity of the operation. 
The angles of the nuts moulded in this way are also 
singularly sharp and clean, the entire nut being thoroughly 
symmetrical as to its external shape, and the position of the 
hole. The smoothness and truth of the hole must neces- 





| sarily diminish the expense of tapping. It is certainly 
difficult and, at any rate, it would be very expensive, to 
arrive at these advantages by means of hand labour; while 
the complete uniformity of the many thousands of nuts of 
a large order can only be practically obtained by the 
employment of machinery—the last advantage being of 
enormous importance for facilities of repairs in, for in- 
stance, permanent way. We consider it not improbable 
that the action of the four dies, compressing the metal 
from all sides, raises the specific gravity of the wrought 
iron, and, with the density, the quality also. Nothing is 
clearer from the many hundreds of experiments made by 
Mr. Kirkaldy and others than the intimate relation between 
the specific gravity and the quality of wrought iron. We 
commend this scientific question to the attention of the 








Patent Nut and Bolt Company. Pressure instead of im- 
pact seems to be continually more and more making its 
way in the manufacture of iron goods, and we have seen 
heavy shafts forged upon the same general principle. 
One of these machines can turn out three tons of 14in. 
hexagon nuts in twelve hours. The slight burr which is 
generally left on the bottom face is cleaned off by holding 
the nut in a fixed mandril against a revolving tool. 

A peculiar form of nut, known as the “fang nut,” has 
always been used with the bridge-rail, 
and it is even getting largely employed, 
instead of the ordinary inefficient spike, 
with the double-headed rail and chair 
on the London{Chatham and Dover, and 
many other lines. The accompanying 
figure may recall to some its usual shape, 
in order that the peculiarly ingenious 
mode adopted here for its manufacture 
may be at once seen. ‘These fang nuts are prin- 
cipally made at the Stour Valley Works, where, we 
may premise, there are eleven puddling furnaces at 











work, converting the iron direct from the pig. The 
exact quality required can thus be obtained under a direct 
supervision, and there are besides other collateral advantages. 
The puddled bar, after being worked under the hammer, is 
placed, as usual, in a reverberatory furnace that it may take 
the required heat for rolling. It is worth notice that a 
current of water is led through the anvil of the hammer, 
and is found to preserve it for a longer period. After 
passing through the rolls the iron assumes the shape of a flat 
bar, the passage of which through the last set of rolls 
results in a number of tapered square nuts. The rows of 
fang nuts thus obtained require firstly, to be separated 
from each other, and a pair of parallel lips, for catching 
into the wood of the sleeper, have also to be formed. 
This is at once done in the same heat, and as soon as the 
ribbon, so to speak, comes from the rolls. The hot band is 
cut into manageable lengths by a circular saw, and these 
lengths are fed into a sort of horizontal punching and 
shearing machine, which, by means of two slides working 
simultaneously against each other, cuts ap the nuts and, 
at the same stroke, forms the lips. Armstrong’s “ washer 
fang” is a patented improvement on the fang nut. It is 
made separate, being designed to save what may be termed 
the washer portion of the fang nut. An ordinary nut is 
used, screwing against a large washer of a certain shape. 
Amongst other lines, Armstrong’s “ washer fang” is used 
on the London and South-Western Railway. It does not, 
however, require to be stamped, being merely rolled and 
then sheared into the required lengths. Common circular 
washers are cut out cold in an ordinary punching machine, 
and at one stroke; square washers are first sheared out on 
the exterior, the central hole being afterwards punched 
out. 

Having thus examined the modes of moulding out the 
nuts, before being tapped, we now come to the process 
— 17 for forging the bolts, without which any nut is 
useless, The first operation undergone by the rolled rods 
intended to form the complete bolt, rivet, or spike, consists 
in cutting them into the requisite lengths—technicall 
called “ blanks.” This is simply done by feeding the r 
under a common shearing machine, the required lengths 
being determined by setting them against a fixed gauge. 
Two rods are generally thus cut at one time. 

The blanks bein ened in this way, the end to be 
stamped into the ens of the head has to be heated to 
almost welding heat. This operation is done very speedily, 
and (so as to keep pace with the self-acting machine) in an 
ingeniously constructed furnace, shown by Fig. 3. The 
sido of the flue from the grate, made of fire-bricks, and 
covered with a cast iron plate, is formed into a number of 
holes, into which the ends of the blanks to be heated are 
inserted. in this very long and narrow air furnace, with 
its chimnerv, the heat is very easily got up without the use 
of the blast. Some smaller furnaces simply consist of a 
vertical flue, in whichi are made the holes for the blanks. 
A boy attends to feeding them into the holes of the furnace, 
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and, as they get to the requisite temperature, into the 
machine for stamping out the heads. 

The distinguishing feature of the machine used at the 
Stour Valley Works, for forming the heads of bolts, as well 
as shaping spikes and rivets, is its rotary table, for suc- 
cessively and rapidly bringing a number of articles under 
the action of the heading tool. A lot of blanks can thus 
be rapidly dropped with their cold ends into the fixed dies 
in the rotating table, and as quickly removed after the 
heads have been formed. The revolving action of the 
table is of course intermittent, and, turning from left to 
right, about one-half of its circumference feeds the work 
up to the tool, while the other half takes the finished work 
back, to be knocked out by the rod passing through the 
bottom of the fixed dies. The actual heading or stamping 
is done by means of a pair of dies which, when coinciding, 
have the shape of the head which has to be stamped on 
the hot end of the blank. An outer slide guides one of 
the dies down on to the heated iron, and an internal 
plunger next descends and finishes the operation. The 
heated bolt is thereupon carried on in its fixed die in order 
to be removed, the next hot blank comes under the 
stamping operation, and so on. One of these machines 
can turn out from fifteen to sixteen thousand bolts per 
day. The ease and rapidity with which they work is 
remarkable, and the man and his boy insert the blanks 
and remove the bolts with a facility that makes them look 
like what they indeed are—mere human links to the 
machines. But the very efficiency and special powers of 
any tool necessarily detract from its general adaptability. 
While able to turn out the above enormous quantity of 
work, the revolving table, with its half-a-dozen fixed dies, 
does not so easily allow itself to be adjusted to smaller 
orders and varying kinds of work. 

At the London Works a somewhat different tool is ex- 
tensively employed for heading bolts. Fig. 4 shows it in 
elevation. Only one fixed die is used for holding the bolt 
up to the stamping die; the upper die, carried by a slide 
driven by an eccentric on the main shaft, is taken by a 
socket in a block which can slide horizontally in guides. 
By moving the hand lever the block — the fixed 
bottom die can be brought to the front. The ectons end 
of the bolt being pte rests on a plunger passing through 
the bottom of the sliding block, and by the arrangement 
which is shown in the engraving the finished bolt or spike 
is raised out of the fixed die when the block is slid forward. 
This machine can also be adapted to forming nuts, but it 
is seldom used for this particular purpose. With bolts 
stamped out in this way there is necessarily a sort of burr 
on the bottom of the head. This is removed, and a finish- 
ing touch is given to the head, whether snap, square, or 
hexagonal, by holding it in the fraising machine. The 
largest size of this form of bolt and nut machine when 
double (or with two working slides) is stated to turn out 
16,000 bolts, of from 2in, to 1din. in diameter, and from 
lin. to 16in, long, in twelve hours, Several of Ryder’s 
forging machines are also used by the company, but mainly 
for shaping the points of railway spikes. Strange as it 
may at first appear, when the great effectiveness of these 
machines is considered, a large number of “ Oliver’s” are 
employed at these works; but here comes again into play 
the principle that self-acting machinery can only be used 
profitably for great quantities of duplicate work. Human 
intelligence is required to meet varying conditions, and 
automatic machinery which requires to be often stopped to 
set it to varying kinds of work is not economical, These 
small hammers, therefore, laboriously worked by a treadle, 
are nevertheless required in the works for the execution of 
small or exceptional orders. We hear that a horizontal 
stem of ash or oak wood, used to raise up these hammers 
before being brought down by the treadle, lasts much 
longer than steel springs. On their anvils, conveniently 
fitted with a variety of smiths’ tools, are shaped a number 
of differently formed bolts and spikes, which cannot be 
easily swaged out by the self-acting machinery. As was 
observed the other day by Sir W. G. Armstrong, “all 
experience has shown that, although iabour may be diverted 
in its channels by the introduction of machinery, the 
aggregate amount of employment suffers no diminution, 
but on the contrary, seems to increase.” But with the 
usual unfortunate views of political economy which mark 
the English operative, this class of men feel great irri- 
tation at the success of the nut and bolt machinery. They 
have more than once wilfully injured it, so that while at 
work they have to be located in separate workshops. 

In the accompanying figure of a twisted spike, such as 
those largely used in the East Indian railways, we see an 
engiueering detail, the use of which would probably have 
to be abandoned without the aid of machinery in its manu- 
facture. The head with its conical neck has been moulded 
at one stroke out of the solid iron in the machine we have 
been describing. No weld, which is always an element of 
weakness, is thus present. The shank, which at first had 
the original round shape of the blank, has been squared u 
in a pair of small rolls with a reversing action. being fed 
in hot, and then drawn back before the rolls have acted on 
the conical neck. In order to form the twist it has been 
re-heated, and inserted into a simple machine which with 
one turn gives the fastening the required spiral form. The 
bolt-heading machines can of course be used for headin 
rivets, but it is found more convenient to employ a oni 
machine for this purpose. The heading plunger is hori- 
zontal, and the intended rivets are fed into a tube working 
vertically, but similar in general principle to the rotating 
table used for heading bolts at the Stour Valley. It is 
stated to make 16,000 rivets in twelve hours. 

We now come to the machines used for screwing and 
tapping the bolts and nuts, Remarkably ingenious and 
complete self-acting machinery is cabal! by the company 
for these purposes also. They are principally attended to 
by boys and girls, as but slight manual exertion is required. 
A number of skilled machinists are, however, employed to 
look after the tools, and to at once effect slight repairs. 


The machines are continuously fed with streamsof lubricating 
work, and with a pro- 
way in which water 
machines, in order to 


fluid, which are circulated by pum 
fuseness and constancy equalling 
is continuously fed in the forging 


keep the working surfaces from losing their hardness. 
At the Stour Valley Works the company use a singularly 
ingenious form of machine, which may be said to be a counter- 

in screwing and tapping to that which they have for 
shaping the heads of the bolts. It is, in fact, a multiple 
screwing machine, in which six machines are by preference 
employed. That for tapping nuts is on the same general 
plan, but it is necessarily simpler, the taps being merely 
dropped through, no reversing motion being, of course, 
required. We thus only illustrate in Fig. 5 the screwing 
machine. The six dies are arranged on a horizontal table, 
being driven by spur gearing from the main shaft in the 
centre. The bolts being screwed, guided by vertical slides 
descend perpendicularly into the dies. The table upon 
which are fixed the six machines is hollow, the main shaft 
passing through it, receiving the motion which it communi- 
cates to the dies}from a pair of bevel wheels. As the bolts 
descend into the dies’ the motion of each machine at last 
gets reversed by the time the rotation of the table brings 
the finished bolt in front of the operative. The rotation of 
the table is simply produced by the mere friction of the 
bolts in the dies. There is thus, so to speak, a self-acting 
penalty on any laziness in feeding the machine, as, failing 
the action of the full dies, the table has to be turned by 
muscular exertion alone. Other forms of machines are 
used at the London Works, and, as with the forging ma- 
chines at the same place, they have greater adaptability to 
varying work and smaller orders. Amongst these is a 
machine consisting of a pair of dies or taps, as the case 
may be, placed horizontally, and in which the reversing 
motion for screws is obtained by the same reversing move- 
ment which is now almost universally used in planing ma- 
chines. A really clever and simple tool for forming wood, 
and especially coach screws, consists of a horizontal lathe 
spindle, driven by a belt and pulley, but having a horizontal 
traversing motion, At one end is fixed the screw to be 
cut, and at the other a master screw. The spindle is kept 
back by a spring. In front of the work are fixed the 
cutting dies, and on the master screw are also two dies, 
which can be similarly opened and closed on the screw. 
The pair communicate and are worked simultaneously by a 
handle on the fixed rest, so that when the operative closes 
up the cutting dies, the master screw causes the rotating 
spindle to traversejat the given speed for {producing the! re- 
quired pitch, We have been really surprised at the 
excellent work very rapidly done by this simple tool. 
At first sight we might be struck with the fact that 
Sellars’ plan of opening the dies after forming the 
screw, by which they have not to return back, is not 
adopted at these large works for the multiple screwing 
machines. But further consideration shows that little 
or nothing would be gained in this way. Whatever 
advantage may be obtained by Seilars’ plan (which, 
by the way, is also adapted to ordinary lathes by 
some other tool makers) with a single, or even a double 
machine, nothing would be saved in the multiple screwing 
machine. The single attendant’s time is} as it is fully 
occupied, and besides the return motion gives an additional 
finish to the thread which is useful with this sort of work. 
It is worth a remark that years before Sharp, Stewart, 
and Co. introduced Sellars’ machine to the British mecha- 
nical world the plan was tried and abandoned at these 
works. It is i worth notice that all the special 
machines required by the company are made by themselves 
at their own works; in fact, they also manufacture their 
special machinery to order. Most of the machines for the 
Cwm Bran works were made at the company’s London 
Works. From what we saw and heard here we came to 
the conclusion that, in the present state of the patent laws, 
the company are obliged, so to speak, to make their special 
machinery toorder. Almost all their machinery for stamp- 
ing or rolling nuts, forging bolts and rivets, for tapping 
and screwing, is protected by patent, and has been 
practically carried out with the usual enormous expense 
always attending the practical carrying out of mechanical 
ideas. Now to refuse to make and sell would simply be to 
sorely tempt other bolt and nut makers to get hold of their 
specifications and, while evading the royalties, to copy the 
patented inventions. We, in fact, saw here some machines 
made in this way, which had been given up by certain 
other manufacturers in order to avoid a threatened patent 
suit. But this sort of forced manufacture cannot be 
carried out, from the necessarily more or less incomplete 
specifications, without much of the expensive trial and 
error process (without counting ‘the outlay for patterns) 
while the Duamocles’ sword of expensive litigation—or, at 
least, of exposure—is hanging over the infringers, close 
they ever so wisely their factory gates. Under these 
circumstances to pay the royalties is to at least save the 
experiments. 

The proprietors of the London Works, with their rather 
lighter description of goods, giving employment to a great 
number of girls, find it highly beneficial to encourage the 
innocent recreation of the handsinutheiremploy. The large 
room in which the women take their meals separately from 
the men was, at the time we visited the establishment, being 
prettily fitted up with a stage for an evening concert. An 
engineering peculiarity here are the boilers, put down 
upon a principle employed in America, and imported 
thence by one of the managing directors of the firm. 
They are fired underneath, and, contrary to the ordinary 
Cornish, or the double-fiued Lancashire boiler, the products 
of combustion are taken back towards the grate end, 
where is placed the chimney. A sort of smoke-box or flue 
of plate in front of the boilers is employed to communi- 
cate between the internal flues and the chimney. 

At the Stour Valley they find it economical to galvanise the 
great number of screws for wire fencing which they make for 
the East Indian railways — an operation performed by 
simply dipping the articles in a tank containing melted 
silesian spelter. 

Such is what we feel to be an inadequate account of 
works unequalled as to size and completeness of the 
automatic machinery for the manufacture of the most in- 
dispensable engineering details. We fancy that we could 
not have chosen a more appropriate subject for illustrating 





Birmingham’s contributions to engineering enterprise. 





E!|ARTH CURREN'TS3AND TELEGRAPH 
APPARATUS. 


In the last number of Taz Encrneer a description was published 
of the new apparatus at Greenwich Observatory for the registration 
of earth currents, and it may not be amiss to consider the various 
surmises respecting the passage of these electrical waves, and their 
bearings on practical telegraphy. At Greenwich two wires have 
been erected, which make visible any earth currents that may chance 
to be passing between that place and Dartford or Croydon; yet after 
a year has elapsed the Astronomer-Royal will have learnt as much 
about these currents traversing the globe as he would learn about 
the winds of the earth from weathercocks fixed at these three places 
only. The appearance of magnetic storms is as uncertain in every 
respect as the appearance of an ordinary tempest, and the registra- 
tion of the power and direction of earth currents by the ownerg 
of all the telegraphs that have yet been erected can alone help to 
give data upon which scientific men may work. 

The commercial effects of magnetic storms are serious, and once 
caused considerable excitement on the Stock Exchange by stopping 
a number of messages. It matters not whether the wires are 
worked by magneto-electricity, as on many of the circuits of the 
Magnetic Telegraph Company, or by the galvanic batteries of the 
other companies; all telegraphic instruments are affected, but not 
to the same extent. Thus the common dial instrument, being most 
sensitive to weak currents, is affected and rendered nearly useless 
before others; but this apparatus is not in such common use ag 
formerly, except by railway companies. On all long lines, where 
tho ordinary Morse printing telegraph is used, the weakened current 
from the distant station is made to move a small needle or bar, and 
then it escapes to the earth. This needle or bar, as it beats against 
a metallic point, sends a current of electricity from a local battery 
through the Morse printing apparatus proper ; so that the messages 
are in all such cases printed by the home battery, and not by that 
of the sending station. Where magnetism has to be imparted toa 
small bar the current of electricity must be of a certain power before 
it will move the relay; hence, weak earth currents do not practically 
interfere with the telegraph. When they become stronger their evil 
effects can be withstood, up to a certain point, by the adjustment of 
the apparatus ; but occasionally storms take place that stop all work, 
much to the loss of the telegraph companies, and to the annoyanca 
of the public. 

The Electric and International Telegraph Company has, perhaps, 
the most perfect relay for certainty of action at present in use, It 
consists of a small round bar gf very soft iron, six or seven inches 
long, and about a quarter of an inch in diameter, balanced in a hori- 
zontal position on a central pivot, and surrounded to within an inch 
of each end by a hollow coil of fine insulated copper wire. The 
hole through the centre of the coil is sufficiently large to allow the 
bar plenty of room to play from side to side. Both endsof the bar 
move between the poles of permanent horse-shoe magnets, one 
magnet being placed at each end of the coil, and the poles of the 
same name are placed on the same side of the bar. Thus, when the 
apparatus is at rest two north poles attract the soft iron bar to one 
side, and two south poles attract it to the other side; consequently 
the two forces balance each other, and it has little temptation to 
move. When, however, a current of electricity from the distant 
station transforms the soft iron bar into a magnet during the time of 
its passage, its south pole is attracted im one direction by the north 
pole of one permanent magnet, and its north pole by the south 
pole of the other. The remaining two poles of the permanent 
magnets repel the bar, which then beats against the metallic stop, 
through which it sends the local current to work the printing ap- 
paratus. The place near the end of the bar which beats against 
the stop is the calculated “ point of impact,” so that the stop re- 
ceives the whole force of a blow given by a rather heavy bar, 
moved by the four forces mentioned, and the good metallic contact 
thus made secures the transmission of the signal. When the 
current is reversed, the polarity of the bar is reversed also; conse- 
quently all four forces drive it back with equal force, great clearness 
and certainty in the sigaals being the result. An earth current 
above a certain strength which impertinently takes its passage 
through the private thoroughfare of the telegraph wire, magnetises 
the bar, which strikes with force against the stop, and prints a 
letter on the paper which was not written in the original message. 
The bar has then to be adjusted with screws, so that the earth 
current cannot move it, while the battery current can. Hence one 
advantage of the printing over the needle telegraph. After the 
earth current acquires a certain power, all adjustment is useless, 
and communication is stopped, unless changes in line wires or 
batteries be made, as noticed hereafter. 

The United Kingdom Telegraph Company, to whom the public 
are indebted for the more reasonable rate at which telegrams can 
now be sent, have what is theoretically, and to a limited extent 
practically, a less efficient form of relay, since a small permanent 
magnet beats between a pair of stops, but not with the same force as 
that already described. A peculiarity about the Morse instruments 
in use in this company is that the reversals iv the current through 
long lines are not made by the sending commutator, but by a separate 
piece of apparatus for prolonging the zinc contacts, on the same 
principle as in intermediate “ translating” apparatus between very 
distant stations. The bar for making contact with the zinc pole of 
the battery is attached to a piston, which, on the passage of the 
current, is driven down a vertical vylinder filled with oil. When the 
original current ceases the piston is several seconds in rising 
through the thick fluid, consequently a zinc reversal of proportionate 
duration is sent along the line. The relays in use in the United 
Kingdom Telegraph Company can also be adjusted to a certain ex- 
tent to resist the action of earth currents, although during the late 
magnetic storm the work of this company, as well as others, was 
stopped. The Hughes’ telegraph, for printing in Roman type, is the 
exclusive property of this company, who made it a special feature of 
their undertaking. They now use it only on very busy lines, a 
principal reason being that the female instrument clerks object to it, 
the raising of the weight, by means of a treadle, involving much 
fatigue. Practically it works with much certainty, and its parts are 
Jess delicate and complicated than Dujardin’s, now under trial in 
England. In the Hughes’ instrument the signal is given in @ 
peculiar manner by the partial demagnetisation of a permanent 
magnet, whereby a spring is released and the required letter printed. 

‘The best telegraphic instrument to resist the action of earth 
currents is that used by more than one of the large telegraph 
companies to work through short circuits in the metropolis an 
elsewhere. In these cases a battery atthe terminal station sends & 
permanent current of electricity through the line wire, and, by @ 
reversal of the usual system, a mark is printed every time the current 
is broken. Thus a battery is in use at one station on the line only, 
yet any station, by breaking the line by means of a commutator 
or “key,” can send signals. Now if an earth current passes 
through this wire in the same direction as the battery current the 
signals are all the stronger for theaid ; if, on the other hand, it pass 
in the opposite direction, the battery can be reversed, or the 
current may be strong enough to work the line for the company 
gratis, and allow the battery to be disconnected altogether. Hence 
these lines suffer less from magnetic storms than others. There are 
some practical objections, principally as regards expense, to work- 
ing long lines on this system ; but ii an improvement in the appa 
ratus were made, whereby long overland wires could be worke 
temporarily by permanent currents during the progress of magnetic 
storms, a saving to telegraph companies aud the public would be the 
result. Underground or submarine wires suffer more than others 
by the permanent current system, because oxidation of the conductor 
goes on more rapidly thereby at points of imperfect insulation. On 
some occasions alternate earth currents of different uames pass 
through the wires, causing the needle of the galvanometer to move 
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first to one side and then to the other. Such currents cannot be 
evaded or utilised by any telegraphic apparatus. 

A very curious fact of practical value has been noticed in con- 
nection with earth currents by Mr. Glaisher. If the messages 
between two towns are stopped because of earth currents, should 
one of those towns connect the live wire with a wire to a third 
town, so that the return current may pass through the earth in a 
different direction, all three stations may be able to work well to 
each other. Thus London may not be able to work to Cardiff, but 
should Cardiff join the wire to another line, so that the currents 
shall enter the earth at Birmingham, messages in some cases might 
then be transmitted between «ll three with ease. Mr. C. V. 
Walker, of the South-Eastern Railway Company, reported to the 
Government committee that during a heavy magnetic storm he dis- 
pensed with one of the wires on that line altogether, and used it in 
place of the earth for return currents. As there was then no con- 
nection with the earth, the signalling proceeded without disturbance. 
Sometimes at a central station a positive current will enter by one 
line, and a negative by another. In this case, if the two be joined 
together, the earth currents will neutralise each other. 

As to the cause of these curious currents, about which we as yet 
know nothing, Mr. Preece stated that he could not trace their origin 
to running water, as once suggested by Wollaston. There were 
always delicate currents of electricity passing throuh all telegraph 
wires both by land and sea, but earth currents were only prevalent 
while the aurora borealis was visible. He said also:—‘I have 
examined earth currents atall hours of the day ; 1 cannot trace any 
particular law by which they are guided. There is a steady current 
in one direction in the morning, and generally in the other direc- 
tion in the evening; there is one time of the day, about twelve or 
one, 1 think, when, generally speaking, the wires are perfectly ueu- 
tral: but the strongest time of the earth currents is generally early 
in the morning and about six in theafternoon.” Another witness 
examined before the telegraph committee was Mr. Varley, who 
stated that the earth currents seem to reach a maximum at about 
2.40 p.m. They are evidently connected with the rotation of the 
earth on its axis, and there is a curious analogy between them and 
the tides. The tides reach their maximum about three days after 
pew moon or full moon; these earth currents reach their maximum 
two hours and forty minutes after noon and after midnight. He 
also said :—“ TI can offer at present no very distinct clue as to their 
cause; but I expect it has to do with the temperature, and is con- 
nected, I imagine, with the expansion of the atmosphere, removing, 
as it were by expansion, the oxygen from the surface of the earth, 
so disturbing the magnetism in the earth. I imagine that that may 
be the cause, but this is little more than a conjecture; the sun pro- 
bably radiates more forces than are at present knowntous. . . . 
The neutral line, or line of equal electric tensiov, is a curved one. 
I have traced out some of these currents, and they seem to be 
influenced by the configuration of the island. It would seem that 
the soil is a less good conductor than the ocean, and that the currents 
that are flowing through the ocean, on coming to the land, meet 
with a check.” 

Such is nearly all that is known about these mysterious currents 
that have been traversing the earth since its creation, yet till recently 
were unknown. Some magnetic storms are of great extent, and 
sweep over the greater portion, if not all, of both hemispheres, as on 
the 28th of August, 1861. The lightning we can see, and the tempest 
we can hear, but the activity of this subterranean force was little 
suspected till the electric telegraph revealed its existence. These 
currents doubtless exert an influence over the physical constituents 
of the earth, since they must cause a certain amount of chemical 
action worthy the attention of geologists, The facts yet known on 
the subject are so few that all theories on the origin and use of earth 
currents must for the present be little beyond mere speculation. 


HER MAJESTY’S SHIP MINOTAUR. 


Tue building of this frigate was contracted for by the Admiralty 
with the Thames Ironworks Company. After very considerable 
delays in the progress of the work the vessel was launched on the 
12th of December, 1864, in the presence of the Lords of the Admi- 
ralty and some thousands of spectators. Subsequently to her 
launch the ship was fitted with the greater portion of her armour- 
plating, her five iron masts, with their complicated rig, and received 

er machinery from the firm of John Penn and Sons. All this 
completed she left the Thames for Portsmouth, where she has 
since had certain alterations made on her main deck for mounting, 
experimentally, 12-ton guns, making good her general equipment, 
and preparing her for the official trial of speed at light draught of 
water over the measured mile, which took place, with full boiler 
power, in Stokes Bay, near Portsmouth. 

The Minotaur has a length between perpendiculars of 400ft., an 
extreme breadth of 59ft. 4in., a depth in hold of 41ft. Gin., and a 
Navy List tonnage of 6,621. The ship is built up from a keelson, 
formed of a vast bar of iron 40in. in depth. ‘To this the iron ribs 
are bolted in short lengths, to meet the longitudinal girders, at 
intervals of 23in. and 28in. These ribs, meeting with and joining 
the longitudinal girders, divide the bottom of the ship into a 
number of square cells, braced and tied together in the strongest 

ible manner, Above this lower section of ribs there are five 
ongitudinal girders, which stretch along the whole length of the 
ship, intersect the ribs, and give unyielding strength to her frame. 
Thick deep girders athwartships hold and further strengthen the 
~- sides, and on these the respective decks are laid. The upper 
a girders or beams are covered with iron plating, rivetted 
together in the strongest boiler-make form, and on this is laid the 
usual oak and teak plank forming the upper surface of the deck. 
The height from the ship’s floor to the lower deck is 21ft., the main 
deck being 9ft. 2in, and the upper deck 7ft. 2in. in the clear from 
deck planking to lower part of overbead beams. Running 
along each side of the ship are the wing passages, 42in. wide, 
corresponding with the height between decks, and divided into 
& multitude of watertight compartments. In the lower por- 
tion are watertight bulkheads, for the admission of water ballast 
to increase the immersion of the ship, if such a step, from lightness 
of immersion by consumption of fuel and stores, should ever be 
rendered expedient. Externally the hull of the ship has a powerful 
beauty of its own, which we think fully equivalent in gracefulness, 
and more than equivaleut in force, to the beautiful yacht-like out- 
line of the Warrior. 

The stern of the Minotaur is elliptic, and without any quarter 

ges or useless ornamentation ; while the bows of the ship pre- 
serve the same cutter-like form, free of all overhanging weight, 
the stemhead falling sli htly inboard from about 3ft. above the 
Water-line. The sides of the ship amidships have a slope inward 
of 2ft. from the water-line, and this, added to the gracefully-curved 
lines of the bows and stern, gives the ship a bold and handsome 
*ppearance, which it becomes difficult to imagine could possibly be 
— upon in any future drawings of a broadside gun ship. 
eed iron armour-plating covering the outer surface of the 
a otaur’s hull, where ex; to shot, extends from the usual 5ft 
istance below the load water-line to the upper deck planking and 
ple It is 5}in. in thickness on the Seosdelan, but gradually 
pers off to 44in. round the bows and the stern. This armour- 
plating rests on the iron framing, filled in with Yin. of teak backing, 
with an inner iron skin on the teak, to prevent splinters starting 
out on the impact of shot, and to hold up the backing of the armour 
to its work. The gun-ports are at present of the usual area 
and form given to all our ironclads, with the exception of four ports 
amidshi: a wo ~ h —_s pen Le —_ on have been 
experimen’ ton guns. 
It will be py therefore, from the foregoing account of the main 


characteristics of the Minotaur that she differs from the Warrior in 
tonnage and dimensions, in engine power, disposition of her 
heck of armour, and thickness of the armour teak 

g. In tonnage the Minotaur exceeds the Warrior by 512 tons, 


in length by 20ft, and in breadth by about 16in. In horse-power 
Of engines ‘she exceeds her by the oomowhat indefinitely expeeaned 








addition of 100-horse. In the disposition of armour plating the 
Minotaur carries her plating round the bows and the stern as well 
as on the broadside, while the Warrior has only about 220ft. of her 
main deck and water-line covered with plating, her extreme ends 
being of thin iron plating divided and subdivided into numerous 
cellular and water-tight compartments. The Minotaur carries 5}in. 
of armour on Qin. of teak backing amidships, and 4}in. of armour 
on the same description of backing round her bowand stern. ‘The 
Warrior’s armour, which she carries, as we have said, only on her 
broadside, is lin. less in thickness than the armour of the Minotaur, 
but it is supported by double the thickness of the teak backing 
possessed by her improved sister, #.e., 18in. 

The most important differences existing, therefore, between the 
Minotaur and Warrior tie in the disposition of the armour of each, 
and the thickness of the armour considered specially and closely in 
conjunction with the thickness of the teak backing. In the pro- 
tected ends of the ship the Minotaur is undoubtedly a superior 
vessel to the Warrior. In the increase of the armour 4}in. to 
5}in., and the decrease of the teak backing from 18in. to 9in., the 
reverse position has undoubtedly been arrived at. To ascertain the 
exact comparative value of the resisting force to shot and shell by 
the sides of the two ships we must turn for a moment to the practice- 
ground at Shoebury, ween we may also supplement our proposed 
comparison by pursuing it further with Mr. Reed's Bellerophon 
and Hercules, qt is well known to all readers of the 7imes that 
targets to represent a section of the broadside of each of our ironclads, 
from the Warrior downwards, have been built to Admiralty order, 
and tested under fire at Shoeburyness. The Warrior target gained 
wonderful fame by its power of resisting shot or shell plied against 
itfrom guns of various calibres, and literally came unscathed 
out of a fire which “crumpled up” the Minotaur target. This 
result seemed to prove that the increase of the iron plating and the 
decrease of the teak backing of the Minotaur gave a shot-resisting 
power on the broadside very inferior to that of the Warrior. These 
anomalies in the construction of our iron ships of war did not 
escape the notice of our presext chief naval constructor, who 
increased the weight of his side in the Bellerophon over that of the 
Warrior or the Minotaur, and made still further advance in the 
same direction in his designs for the Hercules. The weight of the 
Warrior target was about 335 lb. per square foot of ship's side, and 
the Minotaur’s 347 lb., an increase of weight with a decrease of shot- 
resisting power. Mr. Reed made the weight of his Bellerophon 
target to represent the ship’s side at 389 lb. per square foot. In the 
Hercules target, with its double skin, double framing, and double 
beams between, the weight per square foot wes increased by 
Mr. Reed to no less than 520 Ib. per square foot. The targets of the 
Warrior, Minotaur, and Bellerophon were all beaten by the guns at 
Shoebury, but the Hercules target was not beaten ; a %0-pounder 
gun firing a shot (steel) with 60 lb. of powder failing to produce 
any other effect on the inner skin of the target than aighty 
bulging it inwards. The difference in the defensive powers of the 
Minotaur and Hercules is simply this—the former spreads her 
allotted weight of armour over every part of her hull, from her 
upper deck planking to 5ft. below her load water-line, while the 
Hercules’ armour is concentrated in a central square battery and a 
water-line belt. 

The ship did not exhibit to advantage her noble proportions 
inboard, the decks being crowded with tanks, chain cables, and 
stores of all kinds waiting stowage below. The strength with 
which the ship has been constructed and the beautiful finish of the 
workmanship in every part was the subject of admiration with all 
on board. No guns are yet on either the upper or main deck, but 
workmen were busy about a massive wrought-iron carriage and 
slide, the under part of the latter being fitted with as many wheels 
and pinions as there are in a clock for working 12-ton guns through 
central ports. As the Minotaur’s engines are the largest that have 
yet been tested in her Majesty’s navy they deserve a brief descrip- 
tion here. They are built on Messrs. Penn’s horizontal trunk 
principle, and, with the exception of a slight excess in the diameter 
of the cylinders and an increased length of stroke, might be taken 
for those of the Warrior. They have two cylinders of 104}in. 
diameter (effective) and 4ft. 4in. length of stroke. They drive a 
fixed four-bladed screw having a diameter of 24ft. Gin., and a pitch 
—set for the trial—of 25it. 6in., the screw having a varying pitch 
from 22{t. Gin. to 28ft. Gin. Steam is supplied to the engines from 
10 boilers, having 40 furnaces, each furnace with a length of 7{t. 9in. 
and a breadth of 3ft. 2in. A band of picked stokers from the steam 
factory of Portsmouth yard held charge of these furnaces and fed 
their rapacious mouths with the choicest steam coal. The boilers 
contain 4,800 tubes, and hold collectively 186 tons of water. The 
coal bunkers of the ship carry 730 tons. The entire weight of 
engines, boilers (filled), screw, and sbafting, spare gear, hydraulic 
engine and ram, coal bunkers and coals, is, as nearly as possible, 
1,800 tons. 

‘The steering apparatus of the ship consists of the ordinary 
straight tiller (an immense iron forging 23ft. in length) and a 
beautiful hydraulic arrangement fitted by Mr. Humphries 
(Humphries and Tennant). ‘The electric wire fitted to the Silver- 
town signal dials communicates to and from all parts of the ship 
to the quartermaster in charge of the wheel, the officer in charge on 
the bridge or forecastle, the captain in his cabin or on the poop, and 
to the engineer in charge on the platform of the engine-room. 
Nothing, indeed, has been neglected that practical knowledge or 
professional science could suggest to render the ship the most 
perfect man-of-war in the world. 


The Minotaur left Portsmouth under the command of Commander 
Brett, of her Majesty’s ship Asia, for the trial course in Stokes Bay. 
Mr. John Dinnen, Inspector of Machinery Afloat to the Admiralty, 
was cn board to report officially for the information of their lordships ; 
Messrs. Thomas Penn aud Matthews represented the makers of the 
engines, and Messrs. Ward and Murdock conducted the trial as the 
Admiralty representatives of Portsmouth dockyard. Rear-Admiral 
G. Wellesley, O.B., superintendent of Portsmouth dockyard, was 
also on board, as were several other naval officers. The ship drew 
23ft. lin. of water forward, and 24ft. lin, aft and had her safety- 
valve loaded at 25lb. The wind was light from 8.W., and sea 
perfectly smooth. Several runs were made over the measured mile, 
but owing toa deficiency in the vacuum, a priming of the boilers, 
and other contretemps growing out of these facts, the trial of the 
ship’s speed was postponed until the next morning, when, if cir- 
cumstances proved favourable, a second attempt was to be made. 
Nothing, therefore, remained to be done except ey the ship a run 
out 8.E. clear of the east end of the Isle of Wight, and test her 
when there, in making circles with her ordinary wheel apparatus, 
and also with her hydraulic steering gear. When outside the Nab 
a slight ground swell was experienced, nothing to speak of in an 
ordinary sense, but still just one of those “ liftings” from the 
bottom of “old ocean” that frequently makes a vessel of common 
size feel “ lively.” The Minotaur is a vessel of uncommon size, yet 
she, outside the Nab, uot only felt lively, but also “rolled” with 
exceeding grace, and smartly as could be wished. It is a rare 
quality in an iron-clad to do this in the manner the Minotaur did, 
and favourable auguries were drawn of her future behaviour at sea 
in stiff gales and tumbling seas in consequence. The results of the 
trials as far as they went were as follow :— 

Circles—Ordinary steering wheel, but with men at relieving 
tackles; full boiler power; helm to starboard—Time in getting 
helm up, 1 min. 45 sec.; turns of wheel, 3; men at wheel and the 
relieving tackles, 47 ; half circle made in 3 min. 35 sec. ; full circle 
made in 7 min. 28 sec.; revolutions of engines, 49 ; angle of rudder, 
26 deg. : 

The Same with Helm to Port.—Time in getting helm up, 1 min. 
4 sec.; turns of wheel, 3; men at wheel and tackles, 47; half 
circle made in 3 min. 47 sec.; full circle made in7 min, 18 see, 5 
angle of rudder, 19 deg., revolutions of engines, 39. 

Ordinary Steering Wheel, with Half Boiler Power (helm to star- 
board).—T ime in getting helm up, 51 sec. ; 3} turns of wheel, with 
53 men; half circle made in 4 min.; full circle made in 7 min. 
56 sec.; angle of rudder, 33 deg.; revolutions of engines, 40. 

The Same with Helm to Port.—Time in getting up helm, 53 sec., 
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with 56 men; turns of wheel, 3}; half circle made in 3 min. 51 sec. ; 
full circle in 7 min. 43 sec. ; revolutions of engines, 40. 

Circles.—Hydraulic apparatus—F ull boiler power—Helm aport— 
Time in getting up helm, 27 sec., with 2 turns of wheel; 1 min. 
and 5 sec. with 2} turns. Half circle made in 8 min. 35 sec.; full 
circle in 7 min. 58 sec. ; angle of rudder, 26 deg. 

Helm Astarboard.—Time in getting up helm, 10 sec., with 1} turn 
of wheel; 24 sec. with 1} turn; 1 min, 35 sec. with 2 turns. Half 
circle made in 4 min, 11 sec.; full circle in 8 min. 4 sec.; angle of 
rudder, 19 deg. 

Hydraulic Apparatus,—Half boiler power—Helm to port.—Time 
in getting up helm, 13 sec., 2 turns of wheel; 1 min. 20 sec., with 
24 turns of wheel; half circle made in 4 min. 13 sec.; full ditto in 
8 min. 16 sec. ; angle of rudder, 30 deg. ; revolutions of en:-ines,.40. 

Helm to Starboard.—Time in getting up helm, 18 sec., 2} turns 
of wheel; 39 sec., with 24 turns of wheel; half circle made in 
4 min. 4 sec. ; full circle, in 7 min. 56 sec. ; angle of rudder, 34 deg. ; 
revolutions of engines, 39. 

The experiments in turning the ship round in circles by the 
hydraulic apparatus alone were made in the absence of Mr. 

umphries, the head of the firm that fitted the apparatus on board, 
and there may, therefore, be some good reason against judging the 
principle in its application on board the Minotaur by the results 
obtained. So far as those results went they not only gave 
@ great inferiority to what was obtained from the ordinary steering 
wheel, but they were infinitely inferior in every respect, the most 
forcible illustration of which was the utter absence of controlling 
power in te checking the force from the ram piston to the 
rudder head. draulic steering of ships will be a grand innova- 
tion upon the old-fashioned wheel, rope, and tiller system, if in 
ee ie system it can be as evenly applied and checked as in the 

r. 

The Minotaur r d and luded her official trials under 
steam at light draught of water on Saturday. ‘he ship's anchor 
was weighed from Spithead shortly before noon, her draught of 
water being the same as on the previous day—23ft. lin. forward, 
and 24ft. lin. aft, and her safety valve loaded at 25 Jb., the immer- 
sion of the ad blade of the screw being Gin. Rear-Admiral 
George G. Wellesley, C.B., superintended the trial, with Commander 
Brett, of her Majesty’s ship Asia, in command of the ship. Mr. 
Mathews, Mr. Penn's joint partner in the firm of Penn and Son, 
represented the makers of the engines, and was responsible for the 
machinery. The furnaces were in charge of the usual steam factory 
party of stokers from Portsmouth dockyard, and the steam factory 
and reserve officers of the yard conducted the trials. Six runs were 
taken over the measured nautical mile course in Stokes Bay with 
full-boiler power, and four runs afterwards with half-boiler power. 
The following were the results :— 





Fu.t-sorer Power. 


Run. Time. _ Speedofship.}] Run. Time. Speed of ship. 
M. 8 Knots. M. 8. Knots. 

1. 3 57 .. 15°190 4 420 .. 13°346 
2 « 4 8 2 14516 5 3 47 «. 16°B59 
3 .« 38 5S .. W319 6 427 .- 18483 

Mean speed of the ship .. .. .. «ss «+ «+» 14°778 knots, 

Mean revolutions of the engines... .. - 578 

Maximum ditto oo 00 59 

Minumum ditto oo 00 co oe G6 

Pressure of steam in boilers co co co oo 5p ib. 

VeOuum ce co ce ce os ce ce ce ce SSM, 

Hatr-BorEeR Power. 
Run. Time. Speedofship.; Run. Time. Speod of ship. 
M. 8 Knots, | M. 8 Knots. 

1 . 4 20 2, 18°846 | 3 . 4 1 . 18°793 
2 4. 5 38 .. 10976 4 « 5& 2 .. 11099 

Men speed of the ship .. .. .«. 12°406 knots. 

Maximum revolutions of engines .. eo os 40 

Minmum ditto oo ce oe oe 

Presure of steam in boilers .. .. « «. «+ 20 Ib. 

Vacum .. ° ° 27in. 


The engiaes worked throughout from the start to the finish with 
astonishing ease and smoothness, and without a hitch of avy kind 
occurring. A comparison with the performances of other vessels 
over the masured mile will be here the truest test of the value of 
the rate of seed attained by the Minotaur. 

The Warror, 6,109 tons, 1,250-horse power, has been set up as 
the standard vessel of her class for comparison of speed, and if we 
take her, in tle first instance, we find that she was tried at the 
measured mile wm the 17th of October, 1861, drawing 25{t. Gin. of 
water forward aad 26ft. 5in. aft, having then her guns, crew, and 
six months’ store on board—proceeding, in fact, to sea on a cruise 
on the day followng the trial. Her mean speed of six runs with 
full boiler power vas 14°356 knots, 

The Black Prinw, sister ship to the Warrior, was tried on the 
22nd of May, 1863 with all her weights also on board, drawing 
26ft. of water forward and 27ft. aft, and realised a mean speed of 
13°502 knots with till boiler power. 

The Achilles, 6,21 tons, 1,250-horse power, was tried on the 
15th of March, 186, drawing 25{t. llin. of water forward and 
26{t. Llin. aft. and redised 14-322 knots with full boiler power. 

The Warrior was never tried at light draught. ‘The Achilles was 
tried at 22ft. Yin. forwwrd and 23it. 7in. aft, but from some unex- 
plained cause only made 14-358 knots. The Black Prince, ata light 
draught of 21ft. llin. md 24ft. 3in., made 14213 knots. The 
Minotaur has, therefore, beaten both the Black Prince and the 
Achilles at light draught; wt as the Warrior was never tried under 
the same circumstances, shi gives no opporwnity for comparison 
with the Minotaur’s performnce of Saturday. \f we compare the 
deep-draught trial of the Wazior with the light-draught trial of the 
Minotaur, it will be found tha; the former, with a mean immersion 
of 2ft. 4}in. in excess of that d the Minotaur, has ofly been beaten 
in speed by the latter by -422, w less than half a knot. 

The only inference that can pyssibly be drawn from these facts is, 
that although the Minotaur has seached the highest rate of speed of 
any ship of war at the measured mile, yet her gain at light draught 
is so slightly in excess of the Wa:rior’s speed at deep draught, that 
the latter ship is undoubtedly the faiter of the two, and will still retain 
the position she has held uninterzuptedly since her first period of 
commission by Captain the Hen. A. A. Cochrane, C.B., as the 
swiftest ship under steam in her Majesty’s navy. True, it may be 
said that the Minotaur exceeds the Warrior slightly in tonnage and 
displacement. This, however, is more than compensated by the in- 
crease in boiler space and length of piston stroke given to the 
Minotaur to increase the nominal power from 1,250 to 1,350-horse. 
When the Minotaur takes on board all her armament, stores, and 
crew—complete, in fact, in every pert for sea service, and then 
goes over the measured mile, it will be no hazardous prophecy to 
say that her speed will be found to be half a knot under that of the 

arrior’s. 

There is much to be considered in relation to these trials of our 
ships of war over the measured mile course. At first sight the 
— appears fallacious and altogether wrong in principle, the 
ship never attaining the same rate of speed at sea in her after career 
that she attained at the measured mile, and which is placed against 
her on the Admiralty records as her steaming rate. The fact is, 
however, that on the measured mile the ships are pushed to their 
utmost, and all under as nearly similar conditions as possible, the 
results giving the Admiralty not the sea-going speed of each vessel, 
but the difference in speed between each vessel, and the trials over 
the mile are, therefore, in reality only “ comparative,” yet they 
certainly affurd, by deducting a certain percentage from the rate, 
means of ascertaining pretty correctly the steaming powers of 
ship at sea. With the data obtained at the measured mile the 
Admiralty possess a reliable time-table of the capabilities under 
steam of the several classes of vessels which now form the some- 
what heterogeneous fleet of her Majesty’s navy. It would certaiuly 
be very easy for the Lords of the Admiralty to increase the value 
of our present trials of moment of ships at the mile by establish- 
ing a rule that each ship day alter her trial over the mile 
should run over a certain distance, measurement being taken of the 
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fuel burnt. From Spithead to Cherbourg and back would be a very 
good distance for the It is a very remarkable fact that, 
with one exception, no ship in her yom navy ever gave a 
higher rate of indicated horse-power—and very seldom has the rate 
been equalled—during her pe of mean on active service 
than that which she exhibited on her trial over the mile. The one 
exception alluded to is the Warrior. In the early part of her com- 
mn, under the command of Captain Cochrane, being on the 
skirts of the Bay of Biscay in company with the Black Prince, the 
two magnificent frigates made a fair race of it across the Bay for 
Gibraltar, and on that occasion the indicator diagrams of the Warrior 
ve her engines an indicated horse-power of 500 in excess of what 
they gave on the measured mile !— Times. 





Forrign anp Corontat Jortincs.—Two more telegraphic lines 
will shortly connect Russia with the north of Europe. The Czar 
has just given the necessary concession for laying down a submarine 
cable between Grislehamn, in Finland, and Nystad, in Sweden ; via 
the Aland Isles; and another from Cronstadt to Copenhagen, via 
Bornholm.—Mr. Krohnke, a well-known Copenhagen engineer, has 
been authorised by the Danish Government to form a company for 
the construction of a line of railway across the islands of Zealand, 
Faro, Bago, Falster, and Laalan The straits between these 
islands are to be bridged over, and a new harbour is to be opened 
on Laaland to secure a speedy communication with the continent. 
The line will be the shortest route from Sweden, Norway, and 
Zealand, to Germany, and me Ay promised a fair future. Mr. 
Krohnke, who is por dh for English capitalists, is obliged to make a 
deposit of £20,000 within six weeks, and also to get the necessary 
funds subscribed six monthsafter the concession has been confirmed 
by Parliament, 

Tue Porreries or StarrorpsHIRE.—The following statistical facts 
respecting the staple trade of the Staffordshire potteries have just 
been made public :—At the present time the pottery trade is carried 
on by 170 firms, the estimated value of whose productions is 
£2,210,000 per annum, of which sum fully one-half is disbursed in 
wages. The quantity of prepared clay annually consumed is about 
160,000 tons, and the annual consumption of coals may be stated at 
450,000 tons. To stain the clay and print the ware about 67,000 lb. 
of oxide of cobalt is used, about 1,100 tons of borax and boracic 
acid are — for glazing purposes, and 12,000 oz. of gold are 
used in gilding and embellishing the ware. The calcined bones 
used in the manufacture of china amount to about 4,500;tons per 
annum, and these are obtained principally from South America. 
The total exports for 1864 amounted to £1,422,130, which leaves 
£1,487,870 for home consumption. In 1850 the exports were 
£999,448, showing an increase of 50 per cent. in fourteen years. 
Under the French treaty the exports to France were, in 1863, 
£51,701, and, in 1864, they only reached £53,982. In 1738 the 
entire population of the Potteries was 4,000; in 1838 it was 63,000; 
and in 1864 it had reached 123,700. 

Trave in France.— Trade in general is improving throughcut 
France. The last official returns pyc of the imports and ¢x- 
ports for the first seven months of the present year show that the 
imports amount to 1,532,972,000f., being an increase of 149,000,(00f. 
as compared with the corresponding period of last year. The 
articles on which the principal increase is to be found are—wool, 
38,000,000f.; cotton, 29,000,000f.; raw silk, 19,000,000f. ; seeds for 
sowing, 12,500,000f.; seeds for crushing, 5,000,000f.; olize oil, 
4,000,000f.: oil of other quality, 4,000,000f.; sugar, 5,00¢,000F. ; 
coffee, 2,000,000f.; cowhorns, 4,000,000f. ; coal, 6,000,900.; cast 
metal, 5,000,000f.; indigo, 5,000,000f.; linen thread, 5,060.000f. ; 
woollen thread, 3,000,000f.; cotton thread, 2,000,000f.; woollen 
stuffs, 3,000,000f.; jute, 1,000,000f. The exports during the same 
period amounted to 1,664,445,000f., being a decrease of 2f,362,0vuf. 
as compared with last year. The wrought silks exportedamount to 
211,514,000f., being a diminution of near 54,000,000f. a compared 
with last vear. This falling off is attributed partly to the civil war 
in America and partly to the disease amongst silkworms. The 
woollen stuffs exported this year amount to 182,682,0Wf., being a 
decline ef 15,000,000f. as compared with last year, but a -onsiderable 
increase as compared with the years 1861 and 1863, The French 
ships which entered French ports this year numberec 6,423, mea- 
suring 1,131,641 tons, against 6,552 measuring 1,081700 tons last 

. The French ships which sailed this year nimbered 5,564, 
png | 948,047 tons, against 5,138 measuring 84,933 tons last 
year. Although the general trade of France is imytoving, there is a 

reat deal of distress among the humbler tradesnvn in Paris. The 

ae states with regret that bankruptcies are increasing consi- 
derably in the Department of the Seine. The Trbunal of Commerce 
in Paris declared 152 bankrupts in the course o last month, being 
33 more than during the moath of July. The stone-cutters esta- 
blished in Paris announce that they have forme! an association for 
affording mutual assistance and for establishing & savings’ bank at 
No. 43, Rue Mouffetard. The operative coati lace makers have 
likewise formed an association for mutual gsistance; and, lastly, 
@ great number of lithographic printers, who struck work some time 
since, and would not accept the terms offerd by the masters, have 
organised a co-operative association at No 50, Rue du Faubourg 
Poissonniére. 

A Sreamsure Race.—On Saturday last @ steamship race of great 
interest in the present state of naval arclitecture took place on the 
passage across the channel between Newhaven and Dieppe, under 
circumstances very similar to those decribed in the 7imes a year 
ago in the case of a steaming contest between the Marseilles and the 
Alexandra. The new vessel, named the Bordeaux, tried for the 
first time on Saturday, belongs, as in the former case, jointly to the 
London and Brighton Railway Comyany and to the French compan 
whose lines run from Dieppe to Pars in connection with the Englis 
company, and has been built and sngined by Mr. Charles Lungley, 
at Deptford-green, whose method of constructing fast steamers was 
so signally successful in the case of the Marseilles. The great 
interest of the trial lies mainly in the fact that the new sectional 
form of bow, which has been introduced in her Majesty’s paddle 
despatch steamer Helicon with marked advantage, and likewise in 
the armour-clad frigates Bellerophon, Pallas, Lord Clyde, &c., has 
been adopted independently and simultaneously by Mr. Lungley 
with remarkably good seoulte, The Bordeaux has been built, not 
for speed or even for passenger traffic exclusively, but to combine 
with these a great cargo-carrying power, which is becoming con- 
tinually more and more necessary on the Newhaven and Dieppe 
line of steamers, owirg to the great development of trade between 
England and France that has marked the p ress of the last two or 
three years. She is 210ft. long, of 23} . ton 1lft. in depth, 
tonnage 576 (builders’ measurement), and fitted with engines of 
180-horse power (nominal), on the oscillating principle, with brass 
tubular boilers and patent feathering floats, the engines as well as 
the ship having been constructed at ‘Mr. Lungley’s establishment. 
The vessel selected to compete with the Bordeaux was the Lyons, a 
very fast steamer, built, with almost exclusive regard to speed, by 
the late firm of Messrs. Scott Russell and Co., and now furnished 
with new and powerful boilers to pre; her for this trial. The two 
vessels left Newhaven at about 11 am., the Lyons having the 
advantage by about two minutes, and when the more burdensome 
and commodious Bordeaux followed it involved a reversal of all old- 
established ideas of shipbuilding to suppose that she could ever over- 
take, even with so slight a difference at starting, the and 
fieeter-looking vessel. A very short time, however, sufficed to 
enable the Bordeaux to overhaul the Lyons; but she had scarcely 
done so before some cause for a temporary sto; of the former 
ship arose, and she was soon left far behind. This incident, how- 
ever, only showed the new vessel to greater advantage, for after 
again starting on her stern chase she gradually drew up to her com- 
petitor, passed her, and entered Dieppe harbour at least seventeen 
—— = wy of her, amid . ~ 4 spectators who cheered 
er arrival, which was succeed an international dinner an 
display of fireworks. v " 








CLARK’S IMPROVEMENTS IN LUBRICATING. 
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Tue improvements forming the object of the present invention, 

tented by Mr. W. Clark, as a communication from P. E. Proust, 
Ps , consis, first, in obtaining considerable economy in the amount 
of grease employed for the lubrication of frictional surfaces, while 
the water which is used in the manner herein described prevents 
the hardening of the grease or formation of a crust, and preserves 
it in » fluid state ; in this manner the grease will last for a con- 
siderable length of time, its consumption being almost imper- 
ceptible. 

Becondly, in considerably diminishing the loss of power caused 
by friction. The lubrication being effected under the most favour-- 
able conditions, the frictional oo become no longer heated, while 
after a few days’ application of this improved mode of lubrication a 
perfect polish will be produced on the frictional surfaces unobtain- 
able by the ordinary methods. 

Thirdly, in preventing the wear of these surfaces as a consequence 
of the means employed. 

These improvements are applicable to all frictional surfaces, but 
particularly to rotary engines. The principle is the same in all 
cases, which consists in the simultaneous application of grease and 
water to the shaft journal or axle ; the fatty matter employed may 
consist of lard, suet, or other lubricating substance. It is claimed 
that the effect of the rotation is to cause the grease and water to 
intermix and form an unctuous compound, which is ground between 
the frictional surfaces and adheres thereto, the fatty matter especially 
never or seldom becoming detached, the water alone having a ten- 
dency to run out at the bottom. Thus the grease box will require 
feeding but rarely, while the water, on the contrary, should besupplied 
almost continuously, although but in small quantity ; a slight but 
continuous leakage will also prove very advantageous. The water 
reservoir is supplied from time in the usual manner of feeding oil 
reservoirs. The water which falls to the bottom may be allowed to 
escape, if desired; there is, however, greater advantage iv confining 
itat the lower partof the axle box, as thesmall quantity of fatty matter 
there collected will float on the top of the water. The presence of 
the water below the rotating axis also tends to prevent its heating, 
as also the bearing, and when the lower reservoir is full the fat 
which floats is again between the shaft and the bearing. This 
mode is particularly applicable for the lubrication of locomotive and 
other wheel axles, 

A, Fig. 1, is the water reservoir, of any suitable form or material ; 
B, pipe for introducing the water; C, wick, one end of which is 
immersed in the water, and received in pipe B ; by this means a con- 
tinuous “red of water is obtained, or any other equivalent may be 
employed; K, ordinary grease box; E, brass of bearing; F, G, 
journal. The above is the simplest arrangement, and accords with 
the first method herein described. 

Fig. 2 represents a grease box as ordinarily employed for carriage 
axles. D, D, are two openings, down which the grease passes 
while the vehicle is in motion; E, bearing; G, journal; H, bottom 
of axle box ; I, opening for the introduction of oil; the improve- 
ments according to this invention may be applied without making 
any alteration in the above arrangement, except that a chamber A 
is disposed in reservoir K, which may be of zinc or other material, 
forming a water reservoir; this chamber occupies about two-thirds 
of the space in K, the remaining portion being reserved for receiv- 
ing the grease. The chamber A contains water, as also a pipe B, 
either vertical or inelined, furnished with a wick C; the water is 
conducted to the journal through one of the openings D, while the 
grease passes down the other similar opening. The water covered 
with a thin layer of grease occupies the lower part of box H. J, 
collar or washer of leather or material for preventing the escape 
of liquid at the rear end of the journal; the opening 1 serves as a 
means of access to the lower part of the axle box. 

Thus it will be seen that these improvements may be readily 
applied to existing axle boxes by the simple addition of chamber A, 
furnished with pipe B and wiek C, as also collar J, while if specially 
constructed according to these improvements the compartment K 
would be divided into two parts, one for the oil and the other for 
water. 

Fig. 3 shows the water reservoir or chamber as applied to the side of 
the bearing. a, reservoir of tin, copper, or other material, containing 
about one quart of water, but for small shafts revolving at low 
speeds half vest. pred will suffice for one week’s allowance; this 
reservoir is pl at the side of the bearing, as seen ; 4, aperture for 
the introduction of grease; c, space at the lower part of box 
containing water with a supernatant layer of grease, which has 
dropped from the shaft, and in which the brass of the bearing is 
immersed up toa level with the lower surface of said shaft, the 
water always keeping at the same level d is taken up by the shaft, 
being (supplied from chamber a; as the air enters the water 
descends, and so maintains a constant level. From the poy mm J 
it will be seen that no alteration is required, except at the lower 
part of the bearing, which is otherwise the same as in ordinary. 





PoriricaTion oF iron with Leap. — Reference has been made 
upon several previous occasions to the discovery of valuable and 
ingenious processes connected with the manufacture of iron and 
steel by Dr. Adolphe Gurlt, Bonn, Prussia, and an additional patent 
has recently been obtained on his behalf for an improved mode of 
purifying those metals, and especially of freeing them from phos- 
phorus. In the first place he introduces into the iron or steel a 
quantity of metallic lead, or oxides or carbonates of lead, or either 
of them, for the purpose of purifying the said iron or steel, and 
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thereby improving their quality. This part of the invention may 
be applied to pig or cast iron, which is to be puddled either before 
or during the puddling process, in order to produce wrought or 
malleable iron or puddled steel, or to iron which is to be refined, or 
in process of being refined, in common refinery fires or in rever- 
beratory furnaces, or to pig or cast iron for casting, or to iron to be 
treated by the pneumaiic process for the production of homogeneous 
irou or steel, or to the materials used in making cast steel by the 
pot or other process of melting. In applying the invention during 
the puddling process he introduces the lead, or salts of lead by pre- 
ference, when the iron is in a melted state, and at that stage of the 
process just when the so-called boiling of the iron begins. The 
quantity of lead introduced is about 1 lb., more or less, to the usual 
charge of iron (say, about 5 cwt.), or an equivalent of it in the 
shape of oxides or carbonates of lead. To secure the good effect 
of the lead it is essential that they should be most intimately mixed 
with the molten iron, and at a moderate temperature, which may be 
regulated by more or less closing the damper of the puddling furnace 
in the aaeal Wap. The puddling process is then proceeded with in 
the usual or other convenient way. When the iron is to be used 
for castings, or when cast iron is to be improved, it is preferred to 
introduce the lead into the iron when it is in a melted state, and to 
bring it byyany suitable means as much as possible into contact 
with the whole of the melted iron, in order to effect as greata 
degree of purification as possible. With the pneumatic process, it 
is preferred to add the lead to the iron when in a molten state, 
either in or when run from the reverberatory furnace or other 
melting furnace or cupola, or it may be added in the converting 
vessel or furnace before or at any stage of the process as may be 
most desirable. It is preferred, however, to add the said materials 
to the melted iron when or immediately before the iron begins to 
boil by the introduction of the blast of air into the converting 
vessel or pot, or other apparatus that may be used for the purpose. 
The quantity of metallic lead used is about 6 lb. per ton of iron, or 
an equivalent in the shape of oxides or carbonates of lead, accord- 
ing to the quantity of impurities contained in the saidiron. The 
product is then treated in the usual or other convenient way. Ths 
quantity of lead will, of course, vary slightly, according to the 
impurities to be removed. The mode in which Dr. Gurlt deals 
with phosphoriferous ores is to produce a highly siliceous slag, 
which shall convert the phosphorus from the crystalline state in 
which it exists in the ore into the amorphous state necessary for 
its removal. His invention, then, consists in improving the quality 
of iron by neutralising the injurious effects of the phosphorus con- 
tained in the iron, by converting or transforming the said phos- 
phorus from a cxpialiinn to an amorphous state, by the additior 
into the blast furnace of such an extra amount of silex or silica as 
will produce a very acid or siliceous slag. It is well known that 
silica is an essential part of every blast furnace cinder, but when 
silica is in marked quantity or excess in iron ores such iron ores 
have up to the present time been considered objectionable, and, 
consequently, iron ores containing a large amount of silica have 
been carefully avoided. He has discovered that by the use or in- 
troduction of silica in excess, either in its natural state or in com- 
bination or mixture with other innocuous materials in the blast 
furnace, in order to produce a very acid or siliceous slag or cinder, 
the said silica is found to transform or convert the phosphorus 
originally contained in the iron ore from a crystalline to an amor- 
phous state, in which latter condition the phosphorus is readily 
eliminated from the pig or cast iron, when being converted into 
malleable iron or steel, either in the process of puddling or refining 
or other mode of melting, as well as in the pneumatic process In 
which iron so treated may be used. There will be considerable 
variations both in the proportion of silica in excess and also in the 
mode of treatment, according to the character of the ore and other 
circumstances.— Mining Journal. 

Manvuracture oF MaGyesium 1N Amentca.—The Boston Com- 
mercial Bulletinsays:—" The American Magnesium Company, of this 
city, have just commenced the manufacture of magnesium from 
dolomite, or magnesium limestone, by the Sonstadt method, and are 
producing the metal, both crude and refined, in considerable 
quantities. We do not doubt but that,tjas in other matters, 
perseverance will conquer all obstacles and ensure its success.’ t 

A ramway is already in operation from Halifax, the capital o' 
Nova Scotia, northerly to Truro, in length sixty-one miles ; and the 
Canadian system extends to river Du Loup. The portion of the con- 
templated intercolonial railroad remaining to be constructed lies, 
therefore, between Truro and river Du Loup. The distance between 
Truro and river Du Loup by an air line is about 360 miles, and the 
width of country within which various routes for the railroad have 
been proposed averages not less than 100 miles. ‘ 

Exxcraic Licutine or Ligutsouses.—The French Govrnaee 
have just issued the following ‘Notification to Navigators, whic od 
confirms a statement previously made :—“ Navigators are inform 
that, in conformity with a resolution of the Lighthouse Conn 
sion, his Excellency the Minister of Agriculture, Co an od 
Public Works has ordered that the electric light alread ame 
in lighting the Southern Lighthouse of Cape de la Heve, at oe 
entrance to the roadstead of Havre, shall also be applied to the 
lighting of the Northern Lighthouse of the same cape. It is boned 
that the definitive electric apparatus destined to the lighting of t 
two lighthouses will be installed before the end of the year. ery 
the execution of the works necessary for the transformation ws a 
Northern Lighthouse, the position of that lighthouse will be - 
cated by a provisional electric light, the intensity and bearing 0° 
which will be nearly the same as of the Southern Lighthouse. 
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LATTICE GIRDER BRIDGE OVER THE TORRENT FORTORE. 











In the province of Capitanata (Southern Italy), or to direct our 
readers near to the spot we would say twenty miles north of the 
city of Foggia. the road, which tends northwards, crosses the torrent 
Fortore, a name which may be rendered in English as ‘the very 
powerful.” The water sheet of this torrent occupies numerous 
valleys on the eastern slope of the Appenines, and, as a consequence, 
when storms burst in those regions, the volume of water that pours 
down is terrific. From a trifling fordable stream, in a few hours 
this torrent becomes swollen to a river 60ft. deep, where confined 
between high banks 240{t. wide. 

The Romans built there a most massive brick bridge by which to 
reach the large ancient city of Civitate, of which the ruins now 
exist only in fragments of bricks and pottery, turned up by the plough 
on the extensive plains it once occupied. 

That bridge was overthrown by a terrible and irresistible deluge, 
and its ruins, in blocks, attesting the excellence of the materials the 
sana used in their structures, now encumber the bed of the 

rrent. 

In medisval and in modern times other bridges have been built on 
the same site, but all have succumbed to the inexorable torrent. 

At length the engineer of the province having experienced the 
advantage of iron bridges, of which he had confided the erection of 
several to the engineers, Messrs. Guppy and Co., of Naples, pro- 
posed to them the arduous task of erecting one to stride this torrent. 

We preseut to our readers an engraving of this bridge, copied 
from a photograph taken on the spot; and by favour of the con- 
structors we are able to add the following particulars. 

The length of roadway is 260ft., and the width 20ft. ;it is supported 
by four piers composed of cast iron columns. The base of each 
pier is composed of five columns of 14in. in diameter, at the lower 
end of which are cast screws of 82in. in diameter. 

By an appropriate framework, to which eight oxen were yoked, 
these screws were driven 22ft. to 26ft. into the bed of the river, in 
fact, until they could be sent no further. On these were erected 
the series of columns our engraving represents, aud upon the heads 
of which the trellised wrought iron girders were placed, and the 
superstructure completed ; since the erection of this bridge there 
have been several very high floods, but it presents so small a 
sectional resistance that it has not in the least degree felt their 
power. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ON THE ACTION OF THE SLIDE VALVES OF THE MARINE 
ENGINE, 

Siz,—The motion imparted to the slide valve is generally derived 
from two principles of action—vibratory and rotary. Now, when thé 
former is the prime mover, the speed of the valve is the same 
throughout the stroke, or rather, if the motion is imparted by the 
piston, the motion of it and the valve would be equal. Rotary 
motion is more often adopted than any other for the transmission 
of power and action, and to the present day the small cranks and 
circular eccentrics are the prevailing means employed to impart the 
motion required for the slide valve. The speed of the crank and 

eccentric are proportionately the same in theory and practice. 
The length of the connecting rod in all examples of rotary motion 
tes the inequality of the speed of the sliding body ; it must be 
remembered, however, that a reciprocity of motion can be attained 
by correct distribution. 

‘ore proceeding further with the definition of the better 
arrangement it will not be out cf place to analyse the relation of the 
oe of the crank to the sliding motion imparted to the valve, also 
thet enrolment of the steam. It is doubtless universally known 

t, virtually, the crank path is divided into four distinct parts, and 
80 in that of the eccentric. The proportions of these divisions are 

'y regulated by the grade of expansion agreed on to be 
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maintained. Fig. 1 represents a crank i 
7 . path, the chords indicating 
the divisional points, the relative proportion is, therefore, readily 








understood. No. 1 is the chord of supply, No. 2 that for expansion, 
No. 3 relates to exhaustion, and No. 4 represents neutrality, or that 
portion of the stroke of the piston when the port on the exhaust 
side is covered, often termed compression, consequently the piston 
for a period is free from fresh steam or vacuum. ‘The length of the 
chord 1 is due to two causes, the grade of expansion and the length 
of the connecting rod. It will be noticed that the chord at the 

lane line intersects with the circle slightly below the same; this 
ast intersection is the angle the crank assumes when the slide 
commences to open the port, and the vertical distance from the 
intersection to the plane line is due to the lead required. 
The upper — of intersection, as before explained, is 
subject to @ curve assumed by the connecting rod 
from a point or distance on the plane line to the circle of the 
crank path. The length of chord No. 2 is regulated by the inside 
and outside laps of the slide valve. The expansion of the steam is 
now in full operation, and is released by the opening of the port on 
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the exhaust side, hence the intersection of the chord at No. 3. The 
length of this last mentioned chord is more than any other due to 
the traverse of the valve, or the time occupied in opening and 
closing the port for exhaustion. Now in the case of an increase 
of supply steam the time for expansion and exhaustion would be 
lessened in proportion, it being remembered that the circle described 
by the crank pin cannot be i dor d d for a given length 
of stroke of piston. The circle, as before stated, is divided into four 
divisions, and the alteration in the grade of expausion or length of con- 
necting rod affects the whole proportionately. The concluding chord, 
No. 4, represents neutrality, or, as before stated, that portion of the 
stroke of the piston where the vacuum and steam is cut off for a 
given period, commonly known as compression. It will be remem- 
bered that the chord of expansion is due to the outside and inside 
laps, i.¢., when the valve is at the edge of the supply side of the 
port the valve has to travel forth until the inside edge permits 
exhaustion or stops expapsion. The valve is now at half stroke, 
plus inside lap; exhaustion, therefore, must ensue until the valve 
is in the same position but travelling in a reverse direction. The 
position of the valve when terminating exhaustion will be half 
stroke, minus inside lap. It can thus be clearly understood that 
the length of chords for expansion and that for compression are 
equal in the example given; it may also be added that any varia- 
tion in these two chords will depend on various causes, sucht as 
unequal laps and leads, &c. &c., but with certain arrangements both 
are equal. The fact of the compression being the same as the 
expansion is of no vital importance; it is doubtful whether there 
would not be a gainin maintaining expansion longer and exhausting 
till the supply commenced, and thus dispensing with compression ; 
but the present motion of the slide valve would have to be dis- 
carded as an extreme unequal action would have to be attained. 
The proportions of the path of the crank pin can thus be clearly 
understood. As at present arranged compression, supply, and 
exhaustion form one portion of the circle, and the remainder is 
occupied by exhaustion, the latter predominating. The 
given relates to one revolution of the crank ouly, it being well 
known that each in principle is alike. There is, however, a slight 
variation in practice, due to the versed sines of the rods and 
inequality of the length of arcs passed through in proportion to the 
propelling or sliding motion attained. The arrangement of slide 
valves in relation to that of the connecting rod should be considered 
as to the attainment of equal action. The versed sines of the 
chords of the arc passed through by the crank pin at each angle of 
the stroke for a given supply of steam are unequal; also that for 
the eccentric when the slide is at the same side of the crank as the 
connecting rod. ‘This can be counteracted to a certain extent by 
short eccentric rods and levers reverse in action, and located to 
compensate for the inequality of the speed of the circular and 
sliding motions, the attainment of which being of great import- 


ance. 

Fig. 2 represents the circle‘described by the crank pin for a 
given stroke of piston. The a line is presumed to be the centre 
of the engine, and the larger dotted arcs represent an even of 
——— on each side of the piston or at each stroke. Now it 

be seen that on the crank (represented by the thick lines) 
moving from the plane to the intersection at A, a given length of 
stroke of piston is produced, due, of course, to the radius of the 
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larger dotted arc. On the crank reaching to the intersection at B, 
the grade of expansion is reversed in action, but the same distance 
from the end of the stroke retained. Now, the difference in the 
lengths of the arcs passed through is due to the length of the dotted 
ares, the radii of which are the connecting rod. The smaller circle a 
denotes the travel of the valve or the path of tho centre of forma- 
tion of the eccentric, The dotted arc indicates the distance the 
valve must be from the edge of tho port when the piston is at full 
stroke, hence the angle or advance of the eccentric to that of the 
crank — a ae line. het oa ee —_ is 5. A = 
eccentric has rough an arc equal in lengt onately. 
The two dots on the circle eqpeume the dotted } ay indicate the 
angles of the eccentric when the crank is at the plane line and at 
B. Now it will be readily seen that the s between the dots are 
less than that of the intersections opposite ; the versed sine 
reduced. Itis obvious that an unequal grade of expansion must 
ensue on the side of the circle at B, ie. if the laps of the valve are 
equal. It must also be remem- 
bered that to increase the lap and 
retain the previous stroke of the 


the slight variation in the time for 
supply— steam at each stroke of 
the piston may be said to be en- 
o—_ rather than introduce a worse 
evil. 
It is not here intimated that 
rfection of mechanism should not 
attained, but rather to delineate 
b, . and describe that most universal. 
QU MM da The diagram now under question 
illustrates the principle of the ac- 
tion of a crank and eccentric with the valve located on the same 
side of the crank shaft as the connecting rod; direct action in each 
case being maintained. It will be seen that the arcs are all struck 
by the radii on the same side of the perpendicular line, hence the 
variation above alluded to. Now in order to counteract, or rather 
obviate, the imperfections now under notice, the versed sines of the 
chords indicating the partial stroke of the valve must be equal on 
each side of the perpendicular 
FIC 8. line. Fig. 3 represents a crank 
pin path, and that of the eccen- 
tric to cut off at the same grade 
of expansion as for Fig. 2. In 
the present case the arcs 
through are reversed to that of 
the former, the piston presumed 
to be moving in the same direc- 
tion, but the locality of the con- 
necting rod opposite to that of 
the slide valve. It will be 
noticed that the diameter of the 
eccentric paths are unequal ; this 
inequality is due to the variation 
in the ares of the crank pin's pas- 
sage during the forward and 
backward grades of expansion. When the crank has moved from the 
plane line to C, the eccentric has through an equal and 
the same relative motion occurs from the horizontal line to D. Now 
the length of the intersection at } can be seen, in proportion to that 
between the dots on the circle opposite. Suffice it to say the nearer 
these two intersections agree in A or space between the same the 
less variation will ensue in the of expansion at each double 
stroke of the engine, It will be remembered that the position of the 
pistons in Figs. 1, 2, and 8, are presumed to be alike ; also the direo- 
tion of movement. It may as well be added that on revers- 
ing the action of the pistons the travel of the valves would 
be effected. In some instances the greater travel of the valve 
is a due to the causes alluded. To attain a correct 
action for the slide valve would be to introduce cam motion, but the 
complication and wear and tear ~~ to high velocities often tend 
to discard the idea, Mitre gearing has been adopted with a cam on 
the motion shaft. This arrangement deserves more attention than 
the cam on the crank shaft, ihongh complication may be said to 
predominate. With steel cams and rods and perfect lubrication 
there is no reason to doubt the durability of the same. The vital 
difficulty to overcome is a perfect means of starting, stoPPing and 
reversing. With the present universal link motion is easily 
attained ; also by the spur gearing armagenent of Mr. C. Sells, of 
the firm of Messrs. Maudslay, Sons, and M 
use a short eccentric rod to com for the irregularity in the 
time of cutting off the steam, due of course to the length of the 
connecting rod, which should always be considered. The many 
arrangements of valve link motion in marine engines present 
subjects for future remarks to which, with your permission, I may 
return at a future day. 


Yuin valve is to destroy,the lead; hence 
y) 
y) 


» 








The illustration ts an equilibrium slide valve, cylinder 
ports, and slide » for surface a and as 
engines of 850-borse power nominal, gonstru by the of 
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Messrs. J. and G. Rennie, who have kindly presented the writer 
with the section alluded to. N. P. Burau. 





THE ATLANTIC CABLE. 

Sir,—Permit me to make the en | remarks on raising the 
Atlantic cable. It appears to me, from Dr. Russell’s report, that after 
the engineers had succeeded in hooking the cable about ten or twelve 
miles trom the place where it broke, they commenced to haul in 
from the bow of the ship, lying as she did like a log upon the water. 
Now, Sir, supposing the hauling tackle had been sirong enough to 
have raised the cable to the surface, it would not only have had the 
weight of the two miles and a half of cable on each side of the 
grappling hook, but would have had to have drawn the eight or ten 
miles of back cable along the bed of the ocean with an equal weight 
on the other side of the hook—the weight of the cable being fourteen 
hundred weight to the mile; consequently, there would have been 
a strain upon the grappling hook by the time it |reached the 
surface equal to about twenty miles of cable, or fourteen tons 
weight, four tons more than the breaking strain of the wire rope. 
The following plan app to me feasible, and far more likely to 
succeed than the one adopted: First, for the hauling-in gear I would 
use the clip drum, similar to the one used on Fowler’s steam plough- 
ing apparatus, as it would, in my opinion, be less liable to injure the 
rope, and not to slip or jerk; second, in the large hooks of the 
grappling iron T would insert some small steel pointed hooks, each 
way, with springs underneath, so that when the cable was once on 
the hooks it would be impossible for it to slip off. I would then 





’ grapple for the cable as near the broken end as possible, say one or 


two miles; after having hooked the cable and hauled five or six 
hundred yards of the wire rope on board, I would steam slowly 
ahead in the direction the cable was laid from, having the hauling-in 
gear fixed at the stern of the ship; by this plan there would not be 
more than four or five miles of cable on the tackle by the time it 
reached the surface, instead of twenty asin the former plan. Sup- 
pose now, for instance, we lay a chain twenty yards in length in a 
straight line along the ground, weighing ten pounds to the yard, 
to take hold of that chain in the middle and raise it four yards from 
the ground will take a pull equal to about 150 1lb., or three-fourths 
the weight of the chain. But:to take hold of it at one end and saise it 
four yards will take a pull only of 401b.; the same rule, in my 
opinion, applies to raising the Atlantic cable. G. Reapine, 
Birmingham, September 12th, 1865. 





DRAINAGE BY SYPHON AND STEAM BLAST FOR FURNACES. 


Sin,—The memoir or obituary notice of the late Mr. Appold, which 
appeared in Tue Enaierr of last week, states that to him, con- 
jointly with Mr, Hawkshaw, is due “ the credit of first suggesting 
the use of syphons for draining off the flood waters in the fen 
country.” 

If your readers will refer to No. 111 of the “Leisure Hour” for 
1854, they will find, under the head of “ Varieties,” the following :— 
“ Draining by Syphon.—One of the recent novelties in agriculture is 
the draining of a lake and marsh of about thirty acres by means of 
a syphon, recently aceomplished by the Earl of Stair, in Jreland.” 

Ewbank, in his “ Hydraulics,” states that Hero, of Alexandria, 
mentions their use for this purpose, and engraves two from the 
German translation of Vegetius, published in 1511. 

In ‘Yue Enarneer of the week before Mr. John Dixon, C.E., 
suggests the use of a blast or jet of steam at the top of the furnace 
for smelting metals, and in last week’s impression Mr. F. W. Fox 
writes further on the subject. Now it may be interesting to both 
these gentlemen to know that these applications of the steam jet can 
be traced back to the time of the ancient Romans. Ewbank, in his 
delightiul work on “ Hydraulics,” gives some interesting particulars 
on this subject, and shows that blowing fires by a jet of steam, either 
into the fire or up the chimney (like the modern (?) steam jet), is of 
very ancient application. CHRONOLOGY. 

London, September 12th, 1865. 


THE BRITISH ASSOCIATION FOR THE ADVANCE- 

MENT OF SCIENCE. 
Birmingham, 1865. 
Section G.-MecHANICAL Scrence. 
THE PRESIDENTS ADDRESS, 
‘Tuts section met in the Friends’ School-room, Bull-street, on 
‘Thursday, the 7th inst. Shortly after eleven o'clock the president 
(Sir W. G. Armstrong) took the chair. There was a very large 
attendance, 

The minutes of the previous meeting having been confirmed, the 
resident delivered the following address :— Gentlemen,—The 
lechanical Section of the British Association is fortunate this year 

in having the annual meeting held in Birmingham. In no other 
town in the kingdom are mechanical and manufacturing processes 
carried on in greater variety, and the members of the section 
cannot fail to derive both pleasure and profit from the opportunity 
thus afforded of witnessing these manifold branches of industry, 
aud of discussing amongst themselves the various objects brought 
before them. Let it also be recollected that we are here on ground 
rendered classic by the labours of Watt. It was here that he 
reduced to practice those splendid mechanical conceptions which 
have contributed more than anything else to the marvellous pro- 
gress of the last half century. Every relic of the great mechanician 
which may here be presented to us will excite reverential feelings 
in our minds; and we shall be especially interested in the collection 
of his original models which, I understand, are to be submitted to 
our inspection at the conversazione this evening in the town hall. 
The papers to be read to the section embraces, as might be ex- 
pected, matters of great interest and importance, and will, I think, 
give rise to much instructive discussion. Nothing can be more 
surprising than the recent rapid and still accelerating progress of 
mechanical science; and, be assured, this progress is in no small 
measure attributable to the facilities afforded by such occasions as the 
present for a more easy and general interchange of experience and 
ideas. Amongst the papers to be read I notice one by Mr. Robinson, 
of Manchester, on the subject of that interesting and most curious 
apparatus, Giffard’s Injector; and I anticipate that Mr. Robinson’s 
experience will enable him to throw additional light upon this 
paradoxical machine. Should any obscurity remain it will, I hope, 
be cleared up by the observations which this r will call forth. 
The subject of hewing coal by machinery will brought before 
the.section by Mr. Levick. I refer to this subject with much satis- 
faction, not only on account of its importance, but also as being a 
successful step in mechanical science accomplished during the year 
which has elapsed since the last meeting of the British Association, 
It may be a matter of regret with some persons that the application 
of machinery to this and other similar purposes will operate to 
deprive labourers of their employment; but it must be admitted 
that, whatever tends to economise human labour in the dark and 
dangerous recesses of a coal mine, must be a benefit to the commu- 
nity. Moreover, all —— has shown that, although labour 
may be diverted in its channels by the introduction of machinery, 
the aggregate amount of employment suffers no diminution, but, 
on the contrary, seems to increase. I regret that we are not also 
to have a paper on the which has been made in pud- 
dling by machinery, and I trust that when another year has passed 
away, the president of this section will have occasion to notice the 
att t of plete success in that desirable object. The paper 
from Mr. Bessemer upon steel cannot fail to be highly valued by 
the section. The growing importance of this material, and its 
rapidly extending sphere of usefulness, have attracted attention in a 
special degree to the question of economy in its roduction, and 
certainly no one has contributed so largely as Mr. mer to our 
advance in this direction. The various papers which are to be read 
on deep-sea telegraphic cables will prove peculiarly acceptable at 
the present moment, when our interest is so much engaged in the 
grand attempt to establish telegraphic communication between 
England and America. Never was there an undertaking which 
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presented such formidable risks and difficulties at the outset—never 
were more discouraging failures experienced, and never failures 
encountered with more indomitable courage and perseverance, 
Such enterprise as this reflects credit, not only upon the individual 
promoters of the undertaking, but also upon the nation iteelf. The 
paper promised by Mr. Cox upon Mr. Siemens’ regenerative furnace 
will bring forward a subject the importance of which can, in my 
opinion, scarcely be over-estimated. Few people are aware of the 
prodigious waste of heat which takes place in all furnaces where it 
is requisit icate a high temperature to any material. If, 
for example, a mass of material is to be heated to a temperature of 
2,000 deg. by flame of a temperature of 3,000 deg., it is plain that 
the heating gases must in the ordinary furnaces escape at a tem- 
perature equal to that of the material, and thus carry off with them 
a heat which will, when the maximum temperature is attained, 
amount to two-thirds of the whole heat of combustion. The 
regenerative furnace arrests a large proportion of this fugitive heat, 
and adds it to the gaseous fuel which supports the combustion of 
the furnace. Wastefulness must always be deprecated in mechani- 
cal processes; but considering how much the greatness of this 
country is dependent upon her resources of mineral fuel, and with 
what prodigality we are now drawing upon these resources, any 
wholesale wastefulness in the matter of fuel demands especial 
reprobation and renders the introduction of more economical 
methods of consumption a matter of national importance. The 
regenerative gas furnace not only prevents waste of fuel, but it also 
revents smoke. Smoke may be altogether prevented, and is in 
‘act inexcusable in the case of ordinary steam boiler furnaces ; but I 
know of no means yet introduced by which its prevention can be 
effected in manufacturing processes heated directly by coal. If gas 
were substituted for coat and the regenerative principle applied the 
nuisance and disfigurement occasioned by smoke would be entirely 
avoided in nearly all manufacturing processes. But the introduc- 
tion of gas furnaces upon so large a scale must necessarily be a 
work of considerable time, and the system itself would probably 
require improvement and development to render it so widely avail- 
able. I might extend my observations to the subjects of the other 
papers to be read before you, all of which possess considerable 
interest; but I feel that little would be gained by such an extension 
of my comments, and that it is better for us at once to proceed to 
the proper business of the section. This address was followed by 
the reading of several papers, many of which we lay before our 
readers at full length. For the most part they will be found useful 
contributions to science and worth a careful perusal. 











THE METROPOLITAN RAILWAY AND ITS 
STATIONS. 

Tue new extensions and stations of the Metropolitan now in 
process of erection and construction, and rapidly approaching com- 
pletion, are notable as instances of the increased accommodation 
being provided for the travelling public. Although but slightly 
increasing the mileage of the system, the extensions and the stations 
are of great public importance. The new stations are that in 
Charles-street, near the present terminus, with the extensions in 
Aldersgate-street and at Finsbury. 

Among our railway systems the Metropolitan is sui generis, It is 
unique in its mode of construction, in the district it serves, and in 
its working. At the top of the list in mileage traflic receipts, and 
we may almost add in the value of its shares. It is peculiar, inas- 
much as the whole of the line is constructed in or under the 
metropolis, many portions of it passing under densely-populated 
districts and busy thoroughfares. The number of passengers it 
conveys is perfectly enormous. In the last half-year the persons 
carried on the Metropolitan were 7,462,823, that is, two and a-half 
times the population of London. The mere increase in the number 
of passengers conveyed in the last, as compared with the preceding, 
half year, was equal to the united population of a score of the next 
largest cities and towns in England, including Manchester, Liver- 
pool, Birmingham, Newcastle, &c. 

The third-class passengers, in the number stated, were 5,110,823, 
or nearly 69 per cent. of the whole. The total capital of the com- 

any in ordinary and preference shares and debentures, amounts to 
£2,800,000, but will amount, it is expected, to £5,400,000 when the 
whole system is completed. As to the soundness of the scheme and 
its profitable character, it may be mentioned that in the first year of 
its existence the shares were at 50 per cent. discount, whereas they 
have recently been sold at upwards of 40 per cent. premium. The 
dividend for the last half-year was at the rate of 7 per cent. per 
annum. The revenue has risen from £15,000 for the half-year end- 
ing December, 1863, to £41,000 for the half-year ending June, 1865. 
The traflic per mile presents an extraordinary contrast with that of 
most other railway companies. The Metropolitan receipts per mile 
per week are as high as £703. The nearest approach to this is by 
some of the lines which have Metropolitan and suburban traflic, but 
all of these fall far short of it. ‘The Blackwall line reaches about 
£394 per mile per week, and the North-London £373, whereas the 
great companies having London termini, and other large companies 
in other parts of the country, have tratfics which only yield receipts 
ranging from £60 to £160 per mile per week. In Whit week last 
the Metropolitan carried 370,843 passengers, and in one day alone, 
the Monday of that week, it carried 83,440 and, as a result of the 
erfect system of signalling adopted on that line, without loss of 
ife or casualty to a single passenger. The trains are now 
very frequent, but it is expected that when the system 
is completed, they will be run each way at intervals of two minutes, 
which may be done with perfect satety, inasmuch as no train is 
allowed to pass from one station to another until the signal 
has been received that the line is clear between the stations. ‘The 
Metropolitan forms an important part of what is popularly known 
as “ the inner circle,” which gives access by railway to all directions 
in general, and leads to no place in particular. This “ circle,’ belt, 
or link, is far from being a true circle. On the map it has somewhat 
of the appearance of the trunk and head of a “porker,” or a hippo- 
potamus with an unduly elongated snout. King’s Cross gives the 
ear, the Foundling Hospital represents the eye, the face extends by 
Smithfield to Finsbury Circus, Aldgate and the Tower, which are at 
the end of the snout. The line then extends westward by Cannon- 
street and the Thames Embankment, to Westminster, Pimlico, and 
Brompton. Northwards, by Kensington and Notting-hill, and 
again, eastwards, by Paddington to the King’s Cross station. This 
continuous communication round London, and which will ultimately 
be connected with railways from almost all parts of the kingdom, is 
provided by the Metropolitan and the Metropolitan District Rail- 
way Companies, the latter undertaking the southern portion of the 
communication between the Tower and South Kensington. The 
Metropolitan extension is being pushed forward with vigour, and 
the three new stations eastward trom Farringdon-street inclusive are 
rapidly game mon. completion. The projectors of the Metropolitan, 
with wise forethought, erected the present Farringdon-road station, 
substantial though it be, as a temporary structure. It is now to be 
superseded by the ——— station being erected in its neighbour- 
hood, which faces Charles-street, and which will receive the traffic of the 
London, Chatham, and Dover from the south, and of the Metropolitan, 
the Great Northern, and the Great Western from the north. This 
station is about 300ft. long by 110ft. wide, it has four lines of rails, 
two on the one side, being of mixed gauge, are to serve the Great 
Northern, the Great Western, and the London, Chatham, and Dover; 
two on the opposite side of the station are for the exclusive use of 
the Metropolitan. The central platform is from 23ft. to 25{t., and 
the outside platforms are about 1/ft. wide. Thelines here are on the 
curve, and much wider apart on the Charles-street side than at the 
northern end. The booking-offices, waiting-rooms, refreshment 
rooms, &c., are erected at the opening of the fork in a line with 
Charles-street, the booking-oflice being ona level with the street, 
and entered undera verandah. The station roof forms a double 
ellipse, of two spans of about 48ft. each, with an extra span of about 
14ft. 3in, at the wider end. The station is lit by louvres of about 





15ft. across the base, and is entered under a faced glazed girde™ 
which shows three louvres. The sides are of white-faced brick ex- 
tending to twelve bays, with two arches in each of Lift. wide, with 
piers between. The roof, excepting the louvres, is covered with 
corrugated zinc. The buildings over the two double lines are borne 
upon strong trussed girders. In the centre is a range of eight iron 
columns which — the roof, and at the wider end there are 
pairs of columns. Exit staircases are provided at each side of the 
station. 

It is almost a misnomer to designate the Metropolitan an “ under- 
ground ” railway, inasmuch as a considerable portion of it is open to 
the light of day. Passing on from the Charles-street station east. 
wards a considerable portion of the line is in an open cutting; a 
short lofty tunnel is then reached, which is crossed in the middle by 
the road to Smithfield-bars; then there is a spacious opening crossed 
by the road to Smithfield Market. Further on the road to Charter- 
house-square crosses the line, and beyond that is the great station at 
Aldersgate-street. The station is 300ft. long by 80ft. wide, the roof 
being a very handsome ellipse, with a rise from the base of about 
25ft., and a louvre rising about 3ft.6in. The four lines are continued 
to this station, two mixed and two narrow gauge, accommodating 
the Great Northern, the Great Western, and the London, Chatham, 
and Dover, as well as the Metropolitan. For the present the mixed 
gauge rails will only extend to Aldersgate-street. The roof of this 
station is a fine piece of ironwork. The principal girders are 16in. 
deep, and weigh each about 54 tons. The last principal will be put 
in its place this week. The principals rest on handsome metal 
trusses. The side walls, which are 28ft. high from the level of the 
rails to the spring of the roof, are fine examples of brickwork, having 
concave recessed arches on a batter, the piers being on the perpen- 
dicular. The station will have an imposing appearance when 
cleared of its scaffolding, with no per t col left to break 
its area. Here, as at the other stations, there are exit staircases at 
the sides. In addition to the louvre on the roof there are two broad 
glazed belts, the other portions being covered with corrugated zinc. 
The buildings to the front of the station will have three floors above 
the street level with a Mezzanine floor. The building will furnish 
ample accommodation for the business of the different companies and 
every convenience for passengers, and will leave a number of suites 
of rooms to be let as offices. Long-lane, with Barbican in con- 
tinuation, passes one side of the station. ‘The principal facade of the 
offices fronts Aldersgate-street. 

Passing under the front buildings, the Metropolitan extension pro- 
ceeds to the Moorfield station, which, practically, reaches the great 
thoroughfare by Moorgate-street and Finsbury ; the station opening 
upon a wide and appropriately-named “ Short ”-street, which leads 
into the great artery. Like the present Farringdon-road station, 
that at Moorfields is what those concerned are pleased to call “tem- 
porary,” but, from what we saw of it, we are disposed to think it 
more than sufficient in material, proportions, and construction, to 
outlive, by a long time, the youngest of the present generation. The 
station and booking-oilices are to be for the greater part of timber. 
The station has a total length of about 35uft., with about 
300ft. of platform. ‘Ihe roof is in two bays, the one forming 
the principal station with a subordinate span which coversa side line 
running along the northern side of the main station. The principal 
rafters of the roof are supported upon ranges of Memel pillars of 
about a foot square, placed at about 11ft. between centres, and some 
24ft. high. The roof has a louvre of irregular width ranging from 
14ft. to 4ft. at the base. The slopes will be slated. The platforms at 
this station, which will be used by the Metropolitan exclusively, are 
very wide. ' . 

These extensions will be opened to the public, it is expected, in 
October next. 

‘The Metropolitan District Railway Company has arranged, we 
believe, to carry out the whole of their works from Tower-hill to 
Kensington, and the Metropolitan has resolved to take the necessary 
steps to join them without delay at the Tower, and thus the ‘inner 
circle” will be completed. 

The works of the Metropolitan are laid out by their distinguished 
engineer-in-chief, Mr. J. Fowler, and executed under the able direc- 
tion of Mr. F. Marr Johnson, resident engineer. Mr. Kelk is the 
contractor, and we feel assured that the most keen-eyed and suspi- 
cious inspector will find it very hard, if not impossible, to discover, 
either in the “temporary” station or the permanent works, the 
faintest symptoms of “ scamping,” either in the material employed 
or the work done. 





ON THE OUTER COVERING OF DEEP-SEA 
CABLES.* 
By C. W. Sremens, C.E., F.R.S. 

“ Tue want of success which has hitherto attended deep sea cables 
renders it, perhaps, desirable that the attention of this section should 
be called to the subject. We are able, at present, to point to shallow 
sea lines, such as the Dover and Calais, Port Patrick, Dunaghadee, 
and the Dover and Ostend lines, which have lasted above fourteen 
years, and in which the electric conductors, together with their 
insulating coating, remains to this day unimpaired, although the 
thick iron wires which constitute their outer covering are greatly 
diminished in strength through oxidation, have given rise to 
occasional repairs. 

“It has, moreover, been proved beyond doubt, that the great 
hydrostatic pressure upon deep-sea cables does not deteriorate the 
insulated conductor, but, on the contrary, greatly improves the 
insulation; and as regards the durability of the outer covering, deep- 
sea cables have the natural advantage over shallow sea lines that 
they lie upon tranquil ground far beyond the reach of currents, of 
accidental disturbances through ships’ anchors, or the coral fisher’s 
hooks, and, to some extent at least, beyond the reach of animal life. 

“ The drawbacks to these advantages are that the risk of accident 
is greater in laying down deep-sea lines, and that when laid they 
are less accessible for repairs ; but these circumstances do not suffice 
to account for the very rapid failure of those deep-sea cables which 
had been successfully submerged, as, for instance the first Atlantic, 
the Toulon and Algiers, and other lines in the Mediterranean. 

“But why, it may be asked, are deep-sea cables uot precisely the 
same as shallow sea or shore end lines, seeing that the latter have 
given proof of greater strength and durability? The answer ls ro 
the laying of a heavy iron-clad cable into deep seas would ~ 
attended with great risk, because the retarding force which has 
be applied to a cable in going overboard increases with the depth 
(or length of suspended cable), and would amount to several tons i 
tug steamers would have to be applied to assist the cable ship, -s 
any stoppage in the operation through the breakage or entan _ 
ment of a wire or other cause, might seriously compromise the ~ y 
of the cable and of the ships themselves. Moreover, deep-sea cables 
are generally long cables, and ships could hardly be found to we 
a heavy cable of the requisite length in one piece, nor could A 
joined with safety on the open seas. The risk of breakage of & 
heavy deep-sea cable would also be great, because the thick — 
wires composing the same could hardly reach down to the = 
of the North Atlantic without breaking by their own dead weig _ 

“Considering these circumstances it b evident that = 
strength and permanency of a deep-sea cable cannot be attained by 
thick iron wires, but that other materials and modes of construction 
must be had recourse to. : t the 

“In reviewing past experience we find that in the case 0 
Varna and Balaklava cable (300 miles), which was laid in —— _ 
sheathing of any kind was applied to the insulated conductor. | 
operation of paying out was accomplished with great ease ae 
success by Messrs, Newall, and theelectrical communication was ep 
open for nearly nine months, when it suddenly ceased in consequence 
either of chafing against rocks or shells, or the tooth of the —, 

“ Several cables were laid in the Mediterranean in 1855 and 1856, 
consisting of an insulated conductor covered with strings of. tarred 
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hemp, which was laid on in the manner of an iron sheathing. A 
difficulty was experienced in laying this description of cable, owing 
to its excessive specific lightness and roughness of surface, which 
continued to make it sink so very slowly to the bottom, that it was 

id out, as it were, in astraight line upon the surface of the water, 
aud although no brake power whatever was applied, not sufficient 
cable would leave the ship to cover the irregularities of the bottom. 

« This tightening of the cable, when laid, was further increased by 
the shrinkage of the hemp strings in the water, and moreuver, by 
the action of local currents in the water to which the cable 
remained exposed for a long time during its descent. The conse- 
quence was, that the cable strained and broke during the operation 
of laying, or rather immediately after. In raising this cable a few 
sean later it was found, moreover, that the ae had engendered 
millions of small marine insects of a peculiar kind (the Xelophega 
according to —_7 who had not only completely destroyed the, 
rope but had eaten deep holes into the gutta-percha without reaching, 
however, the copper conductor. This action had been accomplished 
ata depth of from 300 to 600 fathoms. 

« Several heavy iron-covered cables have been laid into moderately 
deep water in the Mediterranean, some of which were laid success- 
fully, though at great risk, and with great loss of cable, and have 
worked for several years before giving way. The most remarkable 
is the Spezzia and Corsica cable, which consisted of six insulated 
couductors, served with tarred hemp, and sheathed with twelve gal- 
vanised iron wires of ,tin. diameter, producing a weight of 8} tons 
per mile of cable. This cable was laid in 1854, in a depth of 
600 fathoms, and remained in good working order till 1863, when it 
failed. 

“The Red Sea and Indian cable was laid successfully in 1859—60, 
but failed after nine months’ exposure to the sea water, when it was 
found that the iron sheathing, consisting of sixteen wires, and 
weighing 2 tons per mile, had been completely corroded through in 


laces. ; 

ee The first Atlantic cable, which was laid in 1857, had a sheathing 
of a peculiar form, consisting of 126 thin charcoal iron wires of 
No. 22} B.W.G., giving it great relative strength during the process 
of laying. Considering, however, the large exposure of iron surface 
to corrosive action of the sea, this cable must have failed a few weeks 
after submersion if the insulated conductor had not been so defective 
in itself as to render the cable unfit for regular telegraphic commu- 
nication from the first. 

“ Another type of sheathing for a deep-sea cable is that which was 
adapted for the Toulon and Algiers line in 1860; it consisted of ten 
steel wires of No. 10 B.W.G., each of which had been previously 
covered with tarred hemp, for the purpose of giving it additional 
strength and protection against corrosion. It was proved by expe- 
riments that the strength of each steel wire was increased to the tull 
amount of the strength of the hemp serving, or about 20 per cent., 
while at the same time the specific gravity of the cable was greatly 
decreased, and its descent through the water further retarded in 
consequence of the rough surface the hemp serving presents. 

“The insulated conductor of this cable was well proportioned and 
carefully tested, and its sheathing was found to be such that a 
moderate brake power sufficed to prevent its running out too fast in 
the laying, while at the same time the cable descended with 
svfficient rapidity to provide the necessary slack (about 12 per 


cen 

‘ s'hus far the compound sheathing of steel and hemp had proved 
a complete success, when about six months after its submersion the 
continuity suddenly ceased, and in endeavouring to raise the cable 
it was found that the marine insect, “ Xelophega,” had again done 
the work of destruction having oe eaten the hemp in many 
places, and left the steel wires like a loose cage around the insulated 
conductor, fully exposed to corrosive action. 

“These repeated failures of the outer covering of deep-sea cables 
led the writer to devise one which bi the requisites of low 
specific gravity and relative strength with greater durability than 
could theretofore be attained. A cable of this description actually 
forms ap important link in the telegraphic chain which now unites 
France with its African dependency, and is, therefore, practically 
entitled to consideration. 

“It consists of the ordinary i copper cx » Which is 
covered in one process with two layers of best Italian hemp mode- 
rately twisted in opposite directious, and lastly, with an outer bind- 
ing sheathing of copper, which is put on under great pressure, and 
in such a manner that the copper strips composing the same over- 
lap, and are, as it were, morticed into one another, producing practi- 
cally the effect of a complete flexible tube. Each string of hemp is 
put on in the machine under an equal strain, which gives to the rope 
a strength fully equal to the sum of all its constituents. The metal 
of the outer sheathing is copper, mixed with about one-fourth per 
cent. of phosphorus, which imparts to it greater tenacity and an in- 
creased power to resist chemical action in the sea water. Instead of 
copper, Zinc has sometimes been used, which also resists sea water 
in a remarkable degree. 

“The hemp gives great relative strength to this cable. The 
Algeria cable, wich an outer diameter of only half an inch, bears a 
strain exceeding 14 tons; and a cable of the dimensions proposed by 
the writer for the Atlantic, having a diameter of three-quarters of an 
inch, bears between 3 tons and 4 tons of longitudinal strain before 
breaking, or fully as much as an iron-covered cable of the same 
ene while its weight in sea water is from five to six times 
638, 

“Themachine used in the manufacture of this cable presents several 
novel mechanical combinations, which the ,writer will, however, 
pass over, in order not to widen the subject of this paper. 

“The peculiar properties of this cable, as contrasted with the ordi- 
nary cable with helical or spiral sheathing, are as follow :— 

“Ist. The absolute strength of this cable cau be increased to any 
desired extent without adding to its weight in water, the hemp 
being very nearly of the same specific gravity as the water itself. 
Considering past experience, aspecific gravity of 1}, and a strength 
sufficient to support from ten to twelve miles of weight of the cable 
in sea water, appears desirable, 

“2ndly. The elongation of this cable under half its breaking strain 
does not exceed one-half per cent., and has no tendency to untwist 
when suspended from one end; whereas an iron sheathing cable 
(or a cable of the Toulon and Algiers type) will elongate from 3 per 
cent. to 4 per cent. under similar circumstances, and partially un- 
twist at the same time, because each wire tends to assume a straight 
line parallel to the axis. This elongation throws a great and 

gerous strain upon the insulated conductor, which will be per- 
manently elongated and disposed to fall into kinks at the bottom. 

“8rdly. In the manufacture of iron-clad cables the insulated con- 
ductor frequently gets injured through the breakage of a wire or 
the carelessness of workmen in making welds, and the cable, when 
manufactured and in the very act of being paid overboard, may be 
penetrated by the sharp end of a broken wire, as has most unfortu- 
nately happened on a recent occasion. The copper sheathed cable 
precludes almost the possibility of any such accidental injury ; the 
insulated conductor, after being caretully tested, passes through the 
sheathing machine, where it receives spontaneously its double hemp 
covering and complete metallic armour coating. It is worthy of 
remark that the insulation resistance of the core invariably increases 
In receiving the armour coat, owing, it appears, to the external 
Pressure produced, and that not a single fault of insulation has ever 
— in the cable during the processes of shipment and submer- 
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“4thly. The durability of the copper-sheathed cable has already 

i proved by experiment and in actual practice. A cable which had 

u laid in 1864 in the Mediterranean, from Oran to Carthagena, was 
Partly raised again nine months later in consequence of an accident 
® purely mechanical nature, from a depth of 1,500 fathoms, when it 
og found to be in a perfectly good condition, the insulation and 
_1€ Strength of the hemp being unimpaired and the copper sheath- 
being covered by a thin green scale of chloride of copper and 
magnésia, it is sup; which appears to have arrested further 
is ai action. ‘I'he cable so recovered, and of which a specimen 
exhibited, now forms part of the line connecting Sicily with 





Algeria, whereas the iron-sheathed shore end which was also re- 
covered, was found to be unfit for further use, being much corroded 
and covered with coral growth. 

“Sthly. The copper-sheathed cable is mechanically well suited to 
the operations of laying, it is extremely flexible, occupies relatively 
little space in the ships’ hold, and glides smoothly overboard with- 
out the least risk of catching by broken wires, or of forming into 
kinks, or untwisting under strain. It offers remarkably little resis- 
tance in the water, and can be recovered from the greatest depth at 
the rate of one knot per hour. 

“Tt has been objeetedjthat hemp rope contracts very considerably 
(about 3 per cent.) upon being immersed, and that the Seppe 
sheathed cable must be liable to the same injurious effect. hile 
—~ admitting the general proposition, the writer has no difficulty 
to show that it does not apply to the cable in question. 

“It will be seen from the experiment which will be shown to the 
meeting that although a twisted hemp rope contracts upon being 
moistened, a single hemp fibre taken from the same rope actually 
elongates under the same treatment, the reason being, as it appears 
to the writer, that each hemp fibre consists of a series of oa 
tubes between knots, which, upon filling with water, straighten 
from knot to knot and, therefore, slightly augment the total length ; 
whereas the same fibre, if wound spirally, will reduce the length of 
the spiral in consequence of its increase in diameter in filling with 
water, Proceeding from this consideration, hemp yarn of little 
twist is used in the manufacture of this cable, the copper sheathing 
binding the fibres sufficiently to continue their strength, and the 
result is that its length remains practically the same upon being 
immersed. 

‘In drawing this paper to a conclusion, the writer feels that he 
has laid himself open to the charge of partiality in favour of one 
particular covering, but his excuse is that he could not have done 
otherwise without doing violence to his convictions, which, how- 
ever, are open to criticism. So much will, he thinks, be readily 
conceded that the failure of deep-sea cables has hitherto been mainly 
due to the mechanical imperfections .and perish&ble nature of the 
outer coverings. ‘The unfortunate attempt to establish telegraphic 
communication with America goes to strengthen this proposition. 
Both the insulated conductor and the paying-out machinery had 
been prepared with extreme care; the great ship was well adapted to 
its important work, which in all human probability would have 
been crowned by success but for the unfortuvate injuries which the 
insulated core received through insufficient protection. The recur- 
rence of the same kind of accident may, perhaps, be avoided by special 
care, but there remains the dangers of kinks at the bottom through 
the untwisting of the rope while in suspension, and, most of all, the 
question of durability, to be disposed of. 

“it has been maintained by some that the outer covering of deep- 
sea cables is only of use for submerging the same, and that its decay 
at the tranquil bottom of the ocean could not harm the insulation ; 
but such a proposition is disposed of by experience, and it is, 
indeed, natural to suppose that the sheathing must give way in such 
places where it rests upon a stone or gentle elevation of the ground, 
and is most exposed to chemical action. Upon giving way the cable 
will sink to take new bearings and cause the unsuppo insulated 
conductor to separate. It may, on the contrary, be maintained 
that a permanent metallic sheathing is requisite to ensure the success 
of deep-sea as much as of shallow sea-cables.” 








Drainage OF PortsMourH.—An extensive system of drainage, the 
cost of which will be £90,000, is about to be commenced at Ports- 
mouth. The tender of Messrs. Furness, of London, for £46,000 for 
the first portion of the works, was a few days since accepted by the 
local board. 

Royat Cornwatt Potyrecunic Socrery.—The mechanical depart- 
ment next claims attention. The bulk of the articles composing it 
will be found on a table at the head of the hall, immediately in front 
of the platform. Messrs. Wavish Brothers, of Torpoint, are the 
largest exhibitors. They show a number of their lamps, exemplify- 
ing the manner in which their patent method of burning paraffin oil, 
which has answered so admirably for maritime use, may be applied 
to almost any of the purposes for which artificial light is required. 
Mr. Hosken, of Hayle, sends the spring stone-boring apparatus 
shown by him last year. It is a very ingenious contrivance, but 
its practical utility may be doubted until it is has stood the test of 
trial. That holes for blasting should be driven by machinery instead 
of by hand is very desirable, and every suggestion to that end 
deserves to be carefully examined upon its merits. Dolcoath, the 
most famous of the Cornish tin n:ines, possesses a set of dressing 
floors unequalled probably iu the world for economical arrangement, 
mechanical adaptation, and magnitude. A working model of the 
improved buddle, stirrer, and packer in use there has been con- 
tributed, and will be examined with interest. A second model of 
stirrers and packers comes from another quarter. It is not quite in 
working order, but the principle seems to be the placing of the 
packing hammers between two kieves, one of which is, therefore, 
struck with the forward and the other with the backward move- 
ment. Also of interest to miners is Mr. G. Copeland’s newly-designed 
tamping bar, constructed with the view to prevent the accidents so 
frequently arising from the premature explosion of holes while 
being tamped with the ordinary iron bar. It is many years since it 
was suggested that the use of tamping bars of copper or brass would 
prevent such sad occurrences, as neither of these metals give a spark 
from concussion with rock. Copper and brass are, however, 
expensive; and mining is a pursuit that requires to be followed 
with economy, especially in these latter days. The practical 
solution of the problem has, therefore, been felt to be the shoeing 
of the iron bars with copper or brass, as the case may be. The 
only difficulty in the way of the adoption of this plan is the pro- 
vision of a secure method of attachment for the two portions of the 
implement. Soldering is hardly strong enough; and hence Mr. 
Copeland has introduced a bar, the brass termination of which 
screws into a socket in the iron handle, and is further fastened 
therein by a screw from the outside. Mr. Coad, of Falmouth, shows 
an improved impl t for ling grain cargoes; Mr. Heath, 
optician, of Plymouth, a compound ach tic mi pe; Mr, 
J. C. Tippett, of the Locomotive Works, Newton, a beautifully- 
finished model of a horizontal steam engine. A portable engine of 
1-horse power is exhibited by Mr. Dinnis, machinist, of Falmouth. 
A couple of Hayward and Tyler’s Californian pumps are shown. 
They received very high praise from a gentleman who was recently 
present, and whose experience as a contractor for railways and other 
large works entitles his opinion to considerable weight. The smaller 
sizes are very portable, but, at the same time, of great power. The 
mechanical department contains also two very odd articles. One of 
these is a flint gun with bayonet, made by a very old decrepit man 
resident in Falmouth. If used tor shooting purposes it would cer- 
tainly be more dangerous to the sportsman than to the birds. It 
is, in fact, one of the queerest looking and most primitive affairs, 
and might almost, for ail that appears to the contrary, have been 
one of the first attempts at improvement on the old match-lock of 
our celestial friends. The other oddity is a contrivance by a Mr. 
Standish, an artisan, it was stated, resident in the metropolis. It is 
an apparatus for the self-closing of windows during a shower of 
rain, Let this be fixed and the occupants of a house may safely go 
out to take a walk while an April day is smiling, leaving the win- 
dows open to air the rooms, feeling assured that, should an April 
shower come on, no rain will ind admittance into the apartment, if 
only the apparatus acts. Whether it will act or not depends entirely 
upon the solubility ef a knob of sugar. The sashes being opened a 
couple of india-rubber springs attached are hitched on to hooks in 
the frame. The eflect of this would be to shut the window were not 
their action resisted by the pressure of a bent rod, attached to the 
lower sash on a piece of sugar. The sugar covers the aperture of 
a tube, into which the bent rod, were its action unimpeded, would 
sink and offer no hindrance to the action of the springs. Se long 
as the sugar remains solid the apparatus is idle, but directly a 
shower of rain comes on, the sugar being wetted, dissolves, and 











without further ado the window closes,— Western Morning News. 











NEWTON’S IMPROVEMENTS IN ROTARY 
ENGIN 


Tuis invention, patented by Mr. W. E. Newton, as a communica- 
tion from M. T.'T. Molard, Paris, relates to improvements upon rotary 
engines to be worked by steam, gas, air, or other elastic fluid, and 
known as direct-action rotary engines, but more particularly to the 
engines known as disc Gee. By means of this invention it is 

ed that great simplic' ity of construction and operation and 
economy of space are obtained. The body or cylinder of the 
engine is mounted and rotates in bearings at its extremities, which 
are made smaller than the middle, and form hollow trunnions, in 
which the eduction and induction pipes are situate. The driving 
piston consists of a hollow sphere provided with a disc and a wing, or 

tion, to be acted upon by the motive fluid, and has two openings 
‘or the admission and m of the motive fluid. It is mounted 
inside the main cylinder at an angle to it, the axle of the piston 
resting upon recesses made for that pu in the supply and 
exhaust pipes at each side. The middle of the cylinder is made in 
the form ae pulley, for the double purpose of receiving the piston 
and also of the motive power to any machinery to be 
driven. It is hollow, and its sides are inclined for the purpose of 
allowing the piston to be set at an angle to the body of the engine. 

In the accompanying engraving Fig. 1 represents in longitudinal 
section an engine constructed according to this invention; Fig. 2 is 
aside view of the ae a detached, : - : 

A is the main cylinder or body of the engine; B is} the piston 
mounted upon its shaft O, and provided with its wing or partition D. 
The body of the engine A, which presents the appearance at its 
exterior of a shaft ing a pulley in the middle, is mounted and 
turns in bearings E at its extremities, which are hollow, and respec- 
tively receive the induction and eduction pipes F and G. The body 
A, it will be seen, is hollow throughout its internal periphery, being 
in the form of a spherical zone, and its sides in the form of hollow 
truncated cones. The piston or disc B consists of a central hollow 
sphere, through which passes a shaft C; this shaft rests upon inclined 
senes terme for that purpose upon the fixed induction and educ- 
tion pipes F and G; the spherical portion of the piston is firmly 
held in the centre of the cylinder by means of spring packing 
R, r, R', r' (see Fig. 1). The axis of the shaft C is inclined to the 
body of the engine so that the faces of the piston may bear upon the 
inclined sides of the pulley. The spherical part of the piston is 
divided inside into two chambers H and H', the one being con- 
stantly in communication with the induction and the other with 
the eduction pipe; each chamber has, moreover, at each side of the 
piston B an opening I, which communicates with the interior of 
the pulley. In the piston B an inclined slot J is made (see Fig. 2), 
in which the partition D works freely; this partition being fixed in 
the sides of the pulley, and bears upon the sphere between the 
openings I of the chambers H and H' of the sphere. 

The operation of the engine is as follows:—Upon steam, air, gas, 
or other motive fluid being introduced into the chamber H of the 
piston, it will enter the pulley-formed chamber on one side of the 
partition D, alternately through one of the openings I on each side 
of the piston B, after having exerted its elastic force upon 
the partition D, and by that means communicated to the cylinder A 
rotary motion which may be transmitted to any machinery to be 
driven by means of bands on the cylindrical surfaces X or Y. Or 
the circumference X may be provided with teeth and take into a 
toothed wheel communicating with the machinery to be driven. Or 
it might be made to form the driving shaft of a locomotive engine 
working on rail or common roads, In order to reverse the engine 
it is only necessary to introduce the motive agent through the escape 
pipe, the supply pipe becoming by that means the exit pipe. By 
making the body A of the engine a fixture, and rendering the 
induction and eduction pipes F and G movable, these latter would 
have rotary motion imparted to them; in this case the steam, gas, 
or air may be introduced at the side or top of the pulley-shaped 
part of the body of the engine. : : ; 

Fig. 3 represents a longitudinal section of this engive set up 
ready for use; Fig. 4 shows the interior of one of the sides of the 
casing or body of tke engine with the driving piston. Fig. 5 is a 
section taken in the line 1, 2, of the preceding figure. In this engine 
the steam, instead of being introduced at the centre, is supplied 
direct into the casing or body A, which is bolted to a conical 
casing A', fixed upon a plate P, which serves as a foundation for all 
the mechanism, and which may be readily adjusted in any con- 
venient locality. The steam which is fed in through the pipe F 
escapes through the pipe G, or the reverse action tekes plave sup- 

sing the engine is required to work in the contrary direction, 

he shaft C of the piston B only projects on ove side of the body 
of the piston into the conical part of the casing A', where it is con- 
nected with the crank plate M of the driving shaft V, which 
transmits motion from the piston rod to the machinery to be driven. 
The bearing is adjusted so as to have a slight endway play given to 
itin order to facilitate the movement of the shaft C, ‘The lubri- 
cator g, which is mounted directly above the crank, serves to 
lubricate the bearing of the shaft C, and the oil which flows along 
the inclined side of the chamber A! lubricates the packing of the 
spherical part of the piston B. The piston is provided at its cir- 
cumference with packing 6, which projects very little beyond the 
rounded part, as seeu in Fig, 5. The spherical part is enclosed in 
brass packing pieces r, r', the outer one of which is held in place 
by an adjusting screw v, the second being constantly pressed 
inwards by packing rings R, R'. The pressing screw ¢ actin 
upon the wedge piece T serves to keep continually apart the rings R 
and R', which are split for that purpose, and as these latter have 
& projection upon their face, it follows that the rings being separated, 
the projections will form inclined planes which wiil torce the ring It 
to approach the bearing 7! and foree it from right to left. Oue of 
the principal features of this engine is, that it holds in its place the 
partition Db, which enters grooves inside the body or casing A, and 
passes freely into the thickness of the piston B. : es 

In order to produce a cut-off at any required point, two similar 
engines, but of different dimensions, may ve coupled together, one 
at each extremity of the shaft V; the steam escaping from the 
small engine enters the large one and acts expausively, irom whence 
it may escape to the condenser. Fig. 6 represents two engines 
coupled in this manner in vertical section, taken longitudinally 
through their common axis. 

Before describing the mechanical arrangements by means of 
which these two engines (which are similar, with the exception of 
their dimensions) are put into communication, it will be well to 
describe one of them, taking the smaller as an example. It is 
composed of a cast-iron casing A formed in two parts, fitting into 
each other and bolted together, and the internal form of which 
consists of a spherical circumferential zone, which communicates by 
means of two semicircular passages with two conical surfaces, the 
central part of which is pierced with a cylindrical opening. This 
box, which acts as @ steam cylinder, contains a movable plate or 
disc B, upon which the steam acts and causes it to describe an 
oscillating motion, which has the effect of bringing it successively 
into contact with the two inclined faces of the caso A. During this 
movement of the disc the shaft C, which it carries, naturally 
describes @ cone, of which a is the apex, and the base of which 1s 
geometrically the circle generated by the axle of a crank D mounted 
at the extremity of the shaft E, which then receives a continuous 
circular motion and becomes the main driving shalt by which all 
the power derived from the disc piston is transmitted. The most 
important part of the engine to be understood is the method of 
effecting the steam supply, which is not effected by means of & 
slide valve nor by po organ in substitution therefor, The 
vacuum part of the box is divided by a partition communicating at 
F and F', and which traverses the disc b, in which is made for that 
purpose a slot, having at its interior two parts cut away for the 
purpose of allowing the disc to effect its oscillatory movement 
without its connection with the partition ever being interrupted, as 
that partition constitutes inside the box A the exact and constant 
separation between the induction and eduction apertures. 

On referring to Figs. 6 and 7, it will be seen that two pipes and c 
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lead into the box A on each side of the partition F’, the one, b, being | detached horizontal view of this arrangement. It is therefore in 


in communication with the steam boiler, and the other, c, outside, 
with the escape pipe leading either into the atmosphere or into a 
condenser when the engine is single acting, or, as in the present 
case, into the second engine, under conditions which will be here- 
after described. But wherever the escape takes place the following 
is the operation in the interior of the cylinder :—The steam flowing 
continually and without intermission into this cylinder through the 
pipe 6 the disc will oscillate, will give it gradually more space, and 


| 


soon a volume of steam being introduced will find itself without | 


communication with any of the internal parts in communication 
with one or the other of the two oritices, and will proceed 
with the disc without any increase of volume, and, consequently, 
without operating; while the steam ceasing to flow will act upon 
the disc, but at its opposite face. This volume of inoperative steam 
will, however, soon come into communication by the natural change 
of the point of contact of the disc with the open part or orifice c, 
where it may escape. By following this peculiar mode of supply 
and operation of the steam it will pass through the following 
distinct phases: first, a volume of steam on being introduced will 
act during half a revolution of the disc; second, this same volume 
will proceed in an iuoperative condition during the succeeding half 
revolution ; third, this same volume will commence to escape after 
the completion of this second half revolution ; fourth, the escape as 
well as the supply is continuous. The disc is a cast-iron plate, 
having a central boss, in which is mounted the shaft C, and which, 
at its outer spherical surface, rolls in two brass shells d, which are 
constautly kept tight by two coiled springs e. The circumference 
of the disc is enlarged so that a groove may be formed therein for the 
reception of an elastic ring f, which acts as a packing against the 
inner side of the box A. Fig. 8 represents in section an arrangement 
of contact much more sure for the partition F, which works with 
slight friction through a brass socket g, adjusted also to work with 
slight friction in the disc B. The cast iron cone G is closed by a 
cover h, constructed in two parts to facilitate its adjustment, and 
upon which is mounted the bearing 7. The connection of the shaft 
C with the crank D requires some explanation. This crank is a 
kind of iron cam or eccentric with a fork, in which is fitted a brass 
half-bearing j, which also receives the extremity of the shaft C. 
The two engines, A and A!, have for their common foundation a cast 
iron plate H, which rests upon a bed of masonry. To this plate one 
of the castings of the engines, A and A!, are respectively bolted, 
the other casing being independent, and capable of being detached 
at pleasure. For this purpose the casing, which is adjusted to the 
plate, is cast with a ribbed base, which fits on to the foundation 
plate with exactness, so that the supply passages } and ¢, b' and c!, 
shall coincide with the passages J? and c*, and c3, made in the plate 
itself, and to which are adapted, as will be explained, the two outer 
tubes, I and J, communicating respectively with the steam generator 
and with acondenser. Of these various passages it is sufficient to 
call attention specially to that c*, which passing along the lower 
surface of the plate from one engine to the other, brings the escape 
opening ¢ of the first engine into direct communication with tae 
induction aperture , as shown more clearly in Fig. 7, which is a 





this way that the steam is enabled to operate successively in the two 
engines on the principle of Woolf's engine. Thesteam passing from 
the generator through the outer pipe I, Figs. 5 and 6, enters the first 
pipe 4? in the foundation plate, enters the opening 6 of the first 
engine, produces its effect there, escapes through the opening c and 
the longitudinal passage c*, through the opening 5' into the second 
eugine A!, and, lastly, eseapes therefrom through the opening c', 
which coincides with the passage c* of the plate to which the tube J 
is adapted, and may communicate, if required, with a condenser. 


| The two shafts C and C! act in a similar manner upon the central 


shaft E, which has its bearings in the outer ends of the two conical 
casings G and G', which for greater strength are both bolted to the 
two cylinders A and A!, and also to the foundation plate H. The 
shaft E carries the driving pulley L, the weight of which may be 
calculated to form a a when thought necessary, but in this 
kind of engine a fly-wheel may be dispensed with. 

Figs. 9 and 10 show two arrangements in which the two 
engines A and A! work under the same conditions as before, and 
are in immediate communication by means of their axis C and C', 
this latter extending beyond both ends of the disc B', and acting 
upon the main shaft E mounted in the eylinder G! in a bracket G*. 
The mode of support in the cylinder G' differs from the preceding 
arrangement, as the shaft E is guided by a brass socket U, having 
a binding ring U! packed tightly to prevent the escape of steam 
which may accidentally enter the cylinder G'. The steam is sup- 
plied to the cylinder of the engine through a series of es X, 
which occupy the horizontal section passing through the middle of 
the engine, and the extremities of which are on one side of the tube 
62, to which the steam pipe I is connected, and on the other hand 
the passage c*, which passes round the cylinder G' down to the 
plate, and communicates by means of a passage c*, belonging to the 
plate H, with the passage J leading to the condenser ; these various 
passages are therefore partly reserved for the two cylinders A and A!, 
and for the intermediate support or bracket G, with which they are 
connected. In Fig. 9 these passages are shown by dotted lines, and 
they are double at all the parts comprised between the induction and 
eduction orifices, but they cross each other at three points occupied by 
three cocks, O, O', and }:, the ways of which are so formed that by 
changing their position the passages will be inverted, the commu- 
nication being besides only established at one time by one of the 
two passages, the other oue being consequently closed. The reszlt 
is that for each cylinder A and A! the orifices which lead into their 
interior may operate alternately and at pleasure for the induction 
and eduction of the steam which facilitates the working of the 
engine in either direction. When it is required to reverse the 
direction of motion of the engine it is only necessary to turn 
simultaneously the three cocks, which are so set that they can only 
take those two positions. 

The condensing apparatus is formed of two cylindrical bodies P 
and Q, each cast with one of the casings, and which combined con- 
stitute the casing in which the disc R works, and performs the office 
of the piston of the air pump. This disc is provided with its shaft 
K, which, in this instance, derives its motion from the shaft of the 
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engine by means of two pulleys / and /'. This shaft occupies the 
space reserved for the water tank, which does not require any better 
packing than that necessary to avoid the escape of water through 
the bearing of the shaft which carries the pulley '. The other 
chamber P, which forms the condenser, is perfectly closed, and com- 
municates with the escape pipe J from the engine above ; it has also 
a pipe leading into it from the injection cock, which pipe has at its 
extremity the perforated water injector m. The operation of this 
rae g is the same as that of the steam engine above described. This 

ind of pump does not require any clack valve, although one is 
shown at nin the , and another n' in the water tank, by 
reason of the peculiar operation of this apparatus which requires @ 
regularity and certainty not always necessary in an ordinary pump. 











Ir is reported that the Wisconsin river is a perfect mass of sawed 
lumber. Millions of feet are lying there with no immediate prospect 
of getting out, and the lumbermen feel discouraged, and talk of 
avoiding the trouble hereafter by artificial help, such as making slack- 
water improvements. 

Frexca Rawways.—(From our Correspondent.)—It appoars that 
the line round Paris is the most productive piece of railway in all 
France. The receipts per mile are double the amount earned on either 
the Great Northern, or Paris, Lyons, and Mediterraneav main lines, 
favoured as those systems are with an important international 
through traffic, Further, the traffic on the line round Paris has been 
increasing this year at the rate of about 12 per cent. 

Sree, Works 1x Austrta.—We understand that arrangements, 
which have been for some time in progress, for the organisation in 
England of a great steel works in Styria to supply the Austrian. 
empire, are now in course of completion; and, from the success of 
M. Krupp’s establishment in Prussia, there can be but little doubt 
that in Austria, where the very best iron in the world for steel 
making can be obtained, a similar undertaking would be suc- 
cessful and very profitable. The establishment of F. Krupp, of 
Essen, is well known in England as the largest steel manufactory on 
the Continent, and it may be said in the world, notwithstanding the 
magnitude of some of our Sheffield establishments. The extent of 
the works is 301 acres, and the length of the railways for interior 
communication about 12} English miles, on which four locomotives 
and 150 wagons are in constant use. The buildings cover an area 
of 46 acres. There is a gas work and a bakery, and cooking esta- 
blishments for the unmarried men. In 1864 in the steel works, ex~ 
clusive of the collieries and blast furnaces, which are situated in 
Nassau and ayn, there were 6,600 workmen. In the same year 
there were in operation 350 smelting, heating, and puddling fur- 
naces, 136 steam engines from 4 to 1,000-horse power, 34 steam 
hammers from 1 to 150 tons, 110 smithies, and 508 turning and 
other machines. The production of 1864 was 27,000 tons of cast 
steel, in guns, axles, tires, springs, rails, boiler-plates, rollers, = 
The productions are sent to every quarter, but chiefly to England, 
Germany, France, Russia, United States, and India. In May, 1865, 
the establishment employed 8,000 workmen, and the production has 
increased so enormously that it will be over 50,000 tons for the year. 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Speciat Eprrion of Tot Enctnerr is published for 
Foreign Crrcunation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copics. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

NavTicaL.—You can procure every information about the conical water tubes 
to which you refer from Messrs. Galloway and Son, Knott Mill, Manchester. 

H. J.—Our own impression is that the patent to which you refer is invalid, 
and that you may use the steam jet as you please. You nwust, however, act 
upon your own judgment, as we could not pronounce a definite opinion 
without making a long and troublesome search. 

A. Y. G.—One bushel of coal will produce about three bushels of lime. The 
number of bushels which a ton of raw limestone will supply, varies with 
the character of the stone, the skill of the burner, and the nature of the 

kiln, and must, therefore, be deduced from actual experiment. 

H. D.—The degree of hardness which can be imparted to steel depends upon 
its quality, very slightly indeed on the fluid in which it is tempered. _Ice- 
cold water, slightly acidulated with sulphuric acid, will answer as well as 
anything else. If you wish to impart toughness as well, oil should be em- 
ployed instead of water. 

J. T. (Manchester).—You should obtain the information you require by 
reading. A master cannot teach his apprentice everything. Fawbaia's 
treatise on millwork you will find an exceedingly useful book, not more 
expensive than you should be able to afford Templeton's Workshop Com- 
panion, last edition, you may use with advantage, and Baker's treatise on 
machines in Weales’ series, as well. ; 

W. G.—Swmall castings of iron may be rendered malleable by enclosing them 
in a muffle or crucible with some oxide of iron—hematite ore is sometimes 
employed, and exposing the whole to a ved heat for several hours. More 
than one material containing oxygen has been used, and the details + A 
the process are modified by different manufacturers. There is no separa 
treatise on the subject in existence to our knowledge. 





CORK-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 
§ir,—You will greatly oblige me by informing me where I can procure 
cork-cutting machinery of the most improved kind. W.E. F, 
September 7th, 1865. 





BOOT AND CLOG IRON SELF-ACTING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—I shall feel much obliged if you, or any of your readers, can furnish 
me with the address of a maker of self-acting machines to make boot and 
clog irons. P. 

Manchester, S: ber 13th, 1865. 
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DISC-SHEARING MACHINES. 
(To the Editor of The Bngineer.) 
_ Sir,—I being from home for some time have only just now learned that 
in one of your late issues a *‘ Circular Disc-shearing Machine” (which was 
patented by me in January, 1863, as nearly as I can recollect), has just 
appeared as the invention of some other gentleman. 
lt was taken out under the title of “‘ Improvements in tools for preparing 
iron and other plates for shipbuilding and other purposes.” I mention 
this, thinking it an additional proof of the inadequacy of the present Patent 
w when a tleman is allowed by the authorities to spend time and 
money upon that for which they have already received their fees. What 
would oue think of the shopkeeper who would receive the price of an article 
twice? Henry Gairrita Craig. 
Royal Victoria Docks and Ironworks, Passage West, 
Cork, September 8th, 1865. 





PAPER PIPES. 
(To the Editor of The Enginee.) 
§1r,—Could you, or any of your many readers, through your columns or 
Otherwise, inform me where I could obtain the best paper pipes? 
Toddington, near Winchombe, Cheltenham, THOMAS COLSEY. 
September 11th, 1865. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each lineafterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country ivust be accompanied by stamps in 








payment. 

THE ENGINEER can be had, by order, from any newsagent}in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

ye ag (including double number) 15s. 9d. 
’ Yearly (including two double numbers) £1 11s. 6d. 

Tf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. ; 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. . 
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THE MEETING OF THE BRITISH ASSOCIATION 
BIRMINGHAM. 

‘THE meeting this year of the British Association at 
Birmingham came yesterday to a close. Favoured by a 
fortunate concurrence of circumsta gst which 
the fine weather was not the least fortunate—only four 
short of 2,000 members attended, the amount received 
being £2,227. There was thus some excuse for even that 
most amusing scene of mutual admiration and mutual 
cawing which came off last Wednesday at the concluding 
general meeting in‘the Birmingham Town Hall. But for 
the purposes of another year we would strongly recommend 
the formation of a special “section” solely devoted to the 
work of mutual admiration, and to the carrying out of the 
great principle of “caw me, caw thee.” Not less than 
260 papers have been read, and though the cynic may say 
that the great majority of these productions merely ex- 
pounded the ideas of learned pigs whom no British Asso- 
Clation can ever cure into Bacon, it must be remembered 
that the scientific bore often performs the useful function 
of nating out truffles afterwards digested by nobler 
animals. ‘The great majority of these papers, in fact, 
appeared to be of a higher character than usual, and but 
few were of that trade advertising description which in 
some previous years threatened to turn the British Asso- 
ciation for the Advancement of Science into a British 

lation for the Advancement of Puffery. Twenty- 

essays in all were brought before Section G., or the 
Mechanical Section—against which the accusation of using 
the Association as an advertising medium has been more 
particularly brought on former occasions, We can 
only say that, as can be seen elsewhere, the majorit 
were very valuable, and that a number of our lead- 
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ing engineers took part in the discussions. That 
most of the lecturers had a pecuniary, as well as a 
scientific, interest in their subjects seems natural, when 
we remember that our engineer is simply a man of 
science, who trades in scientific ideas and realities. Jor 
us science is no heavenly goddess, but a good strong cow 
giving plenty of milk when properly treated. In this con- 
nection, by the way, to use an Americanism, is to be found 
one source of an undoubtedly prevalent form of antagonism 
of the men of pure science to those who direct its powers to 
making money. It is certainly provoking to merely ac- 
quire the barren honour of discovering a natural pheno- 
menon, out of the practical yey of which another 
reaps both gain and honour. But that is no reason why 
patent right should be abolished. 

There can be no doubt that a great diminution of the 
lustre and influence of the British Association results from 
the very incomplete publication of its proceedings; only 
three or four of the papers are published in extenso, the 
discussions being entirely omitted. Amongst the results 
are that some of the best papers of former years have not 
been recorded at all, while the absence of complete and 
careful publication necessarily considerably lowers the tone 
of the discussions. It would thus greatly increase the 
influence and value of the Association if its proceedings 
were completely recorded; the papers to be read would 
be more strictly sifted, and the time of the Sections would 
be taken up with fewer eloquent trade circulars, often 
leading, as the time gets shorter toward the termination 
of the meeting, to the slurring over of more valuable 
matters. In the meantime, we have commenced publishing, 
in extenso, and illustrating by diagrams, the greater number 
of the papers read this year before the Mechanical and its 
allied Sections. 

The actual business of the Association began on Thurs- 
day, at eleven in the forenoon, the time appointed for the 
meeting of the different Sections. Sir W. G. Armstrong 
was the President of “ Section G.—Mechanical Science,” 
being aided by eight Vice-Presidents, amongst whom were 
Mr. C. Vignoles, Mr. Fairbairn, Professor Rankine, and Mr, 
J. R. Napier.- The five Secretaries were, Mr. P. Le Neve 
Foster (the Secretary of the Society of Arts), Professor 
Pole, Mr. W. P. Marshall (the Secretary of the Inst. M.E.) 
besides Messrs. Walter May and Henry Lea, of Birming- 
ham. Amongst the numerous committee were the names 
of H. Bessemer, Captain Blakely, E. A. Cowper, and 
C. W. Siemens. The president first read the address, 
which we print elsewhere wm extenso—a prospective 
review of the most noteworthy papers brought before 
Section G. during the four days that the proceedings 
lasted. The members met in the school-room of the Society 
of Friends, Bull-street, a street which leads to an open place 
called “the Bull Ring,” where, it is needless to say, no 
bulls are are now baited, though the existence of the name 
affords a contrast between the tastes of this and those 
of e couple of generations back. We observed that Sir 
William Armstrong took every opportunity to express 
views similar to those embodied in his address as President 
of the Newcastle meeting, on the speedy consumption of 
our stores of coal, and the resulting necessity for economy 
in fuel. To visitors of the British Museum who have not 
seen the inventor of the hydro-electric machine, of the 
water accumulator, and of Armstrong ordnance, we may 
bring to mind the antique bust of Julius Cwsar, in the first 
gallery to the left of the main entrance, as giving a very 
fair notion of the appearance of the late President of the 
Mechanical Section of the British Association for 1865. 
The Roman bust was evidently carved when the original 
had reached to the present period of life of our 
countryman (whose north-country progenitors, by the 
way, have been settled for ages in the neighbour- 
hood of the Roman wall), and the likeness is also greatly 
aided by the baldness, and thin, strongly-marked eager 
features of both countenances. The first paper, on “ Chain 
Proving,” was read by Sir W. G. Armstrong himself, Mr. 
Fairbairn then taking the chair. It merely consists, as 
can be seen, of a description of the establishment erected 
by the Elswick Company at Birkenhead, winding up with 
a strong expression of approval of the Board of Trade 
limit of length in testing chains of fifteen fathoms, 
Our columns have long borne witness to our beliefs 
on this point and others connected with this sub- 
ject. Nearly eighteen months ago we inserted a paper 
read at the time before the Society of Arts, with the 
same conclusions. Different remarks, more or less to the 
point, followed the reading of this paper, for which a vote 
of thanks, proposed by Mr. Fairbairn, was awarded by the 
meeting of distinguished engineers present. Mr. EK. A. 
Cowper next read a description of his very ingenious 
cotton gin, which he terms the “ lock-jaw” gin, though, 
perhaps, “the finger and thumb gin” would be more 
appropriate in characterising its mechanical actions. ‘The 
same invention was exhibited by its author at the last 
conversazione of the Institution of Civil Engineers. No 
discussion ensued. Mr. Levick's paper was on Levick and 
Jones’ machine for cutting coal, with compressed air as a 
= mover—a subject lately brought in the same way 

fore the Institution of Mechanical Engineers of Birming- 
ham. A neat working model was exhibited, As we may 
possibly print this paper also, which, in the words of the 
President, describes a “ mechanical desideratum ” than 
which “ he knew none of greater urgency,” we may merely 
remark that these machines have been put into shape, and 
are manufactured by the well-known firm of Hetherington 
and Co., of Manchester. Mr. D. K. Clark's paper on 
torbite was the subject of a tolerably lively discussion, in 
the course of which Mr. Charles Vignoles said that his 
“great experience” in the matter in hand led him to be 
averse to the project described, while Mr. Paul also made 
out a good case that the expenses of drying and cutting 
the turf would never allow it tocompete with coal. Ina 
situation, perhaps, where coal is very dear, the turf also 
being easily accessible, with cheap labour and a dry 
climate it might be possible to profitably utilise the 
material. Under present circumstances, however, when 
English coal can be profitably taken, for instance, all 
the way up the Elbe to Prague, this laborious manu- 





facture of an inferior fuel is not likely to make 
headway. The business of the Section closed at half- 
past two with a description of an ingenious rotary 
engine invented by Mr. Thompson, C.E., of Edin- 
burgh, and about which a omedeas favourable opinion 
was expressed by Professor Rankine, It was ex- 
hibited at work in a yard close by, and experience may 
prove it to be well applicable to such = for in- 
stance, as cranes. Amongst the pa with a special 
interest to engineers, read on Th y before the other 
Sections, may be mentioned the report of the Electrical 
Standards Committee ; that by Professor Rankine, “On the 
Second Law of Thermo-dynamics;” by R. Sabine “On a 
New Method, introduced by Messrs, Sjemens, of Measuring 
Electrical Resistance ;” and by W. Hooper “On India-rubber 
as an Insulator for Telegraphic Conductors.” These were 
brought forward before “Section A.—Mathematical and 
Physical Science ;” and in “Section B.—Chemical Science,” 
the papers by Mr. F. A. Abel, of Woolwich, “On Com- 
pounds of Copper and Phosphorus ;” by Dr. Voeleker, “On 
the Composition of a Marine Boiler Deposit ;” and by Dr. 
T. Phipson, “On Silicium in Iron,” were similarly note- 
worthy. In “Section F.—Economic Science and Sta- 
tistics,” accounts were given of the Birmingham processes 
of “die-sinking,” and of buttons. An interesting essay 
“On the Division of Labour,” by Mr. W. Bridges Adams, 
was read in the absence of the author, and, owing to the 
indistinct handwriting, with some difficulty—and a conse- 
quent ill-success in attracting the attention it deserved. 
The proceedings at the Mechanical Section were opened 
on Friday by the reading by Dr. Fairbairn of the report 
of the Gun Cotton Committee of the Association—which 
was to say that the committee had done nothing for the 
last two years, A large audience was formed to hear Mr. 
Bessemer’s paper on the progress of his cast steel manufac- 
ture. This, we need hardly say, was listened to with very 
great interest, still further raised by the presence of a 
number of beautiful specimens, such as a solid cast steel 
gun, most of which were ticketed with the statement that 
they were manufactured without any manganese whatso- 
ever. ‘This was, perhaps, the most valuable prodaction of 
all, and it was followed by an interesting discussion, in the 
course of which Mr. Bessemer said that the manufacture of 
iron by his process was not yet complete, the product being 
too much impregnated with phosphorus and_ silver. 
Mr. Abel stated that the Chemical Section intended to 
institate a series of experiments in order to ascertain the 
exact influence on the material of each element when pre- 
sent ir minute quantities. Three papers were next read 
on marine telegraphy ; that by Mr. Fairbairn, “On some 
of the Causes of the Failure of Submarine Cables, and their 
Construction ;” by Mr. C. W. Siemens, “ On the Sheathing 
of Deep-Sea Cables,” and that by Mr. W. Hooper, “ On 
India-rubber, considered in reference to its Applicability as 
an Insulator for Telegraphic Conductors.” A long dis- 
cussion followed, in the course of which was manifested the 
usual delightful diversity of opinion prevalent on most 
questions connected with deep-sea cable matters. But no 
expression of opinion can get over the fact that a great 
number of chances exist that the single flaw—of, say, one 
thirty-second of an inch—sufficient to destroy the whole 
cable— may show itself in the length of nearly five 
thousand miles. In the evening, a well-attended lecture 
on “The Coal Measures of the Midland Counties” was 
delivered in the ‘Town Hall, by Professor Jukes, Local 
Director of the Geological Survey of Ireland. On Saturday 
the Mechanical Section did not meet. On Friday, a paper 
was read by Mr. I’. G. Finch, before the Chemical Scction, 
“On the Utilisation of Furnace Slags,” and amongst the 
reports on local ‘industries brought before Section 1’. were 
accounts of the Birmingham manufactures of jewellery and 
gilt toys, and in fiint glass. Principal Forbes, of 
Kdinburgh, read a paper before the Section for Mathe- 
matical and Physical Science, “On the Laws of the 
Conduction of Heat in Bars.” Professor Forbes showed 
some years ago that a red-hot bar conducted little more 
than one-half of the amount of heat it did when at the 
temperature of boiling water—a conclusion evidently of 
great importance in explaining different points about 
steam boilers. Two papers were also read before the 
Geological Section, on the Staffordshire coal-fields ; one on 
its extent and duration, the other on the economic value 
of its various measures of coal and limestone. On Saturday 
took place a number of excursions; one party being taken 
to Warwick and Stratford; another to Worcester and 
Malvern, a third to Coventry and Kenilworth, and the 
fourth to the Severn Valley. ‘The last was the most 
interesting, one of the sections being conducted over the 
remains of the city of Uriconium, while another went up 
the Wrekin, and a third inspected the Tile Works of the 
Messrs. Maw, and the Coalbrookdale Company’s Works. 
_On Monday Mr. Bramwell began the proceedings by 
giving a very interesting account of the progressive de- 
velopment of the manufacture of weldless tyres and wrought 
iron railway wheels. ‘The paper was illustrated by a 
number of diagrams, done in a manner well worthy of 
universal imitation for the purposes of the lecture-room. 
Black calico was used, and the ‘Sapo themselves were 
painted on a coating of common chalk, We understand 
that the whole was accomplished at a very low cost—very 
much less than ordinary drawings, and, at the same time, 
in a much more effective way. ‘The paper—which we 
intend to publish im eatenso—was not really read by Mr. 
Bramwell, who simply used a few notes of the heads of 
his description. Mr. Cox, the agent at Sheffield for Mr. 
C. W. Siemens’ regenerative gas furnaces, described them 
at length, more especially holding forth on their applica- 
tion to melting steel. An interesting discussion fo lowed, 
in the course of which Professor Miller, of Queen’s College, 
lauded the principle of their construction, while Mr. Besse- 
mer as much praised their action in practice. Mr. Robinson, 
one of the partners of the firm of Sharp, Stewart, and Co. 
(Limited), next read an important essay on the Injector, 
supplemented with a number of excellent diagrams. It is, 
at least in our eyes, a most important testimony in favour 
of the injector that it is almost solely used in the first-class 
practice of Mr, Ramsbottom, of Crewe, At those large 





ane oe wee as 








——— oO OE 


eee TE Sa 


e—————E— 


170 


THE ENGINEER. 





Sept. 15, 1865. 








works of the London and North-Western we do not think 
that a single donkey-pump is on the ground, while a pair 
of injectors are the only feed-apparatus he puts on his 
engines. Mr. — Fawcus next read a paper on lower- 
ing ships’ boats. It was followed by another, by Mr. 
Cornelius Varley, on the ventilation of separate rooms and 
of large assemblies, In the Chemical Section two essays on 
gun-cotton were brought forward, and an account of the 
employment of Esparto grass in the manufacture of paper 
was given by Dr. Macadam. Mr. David Morris drew the 
attention of Section I’. to “the past and present produc- 
tive power of cotton machinery.” But the most exciting 
essay brought before the Section for Economie Science and 
Statistics was that “On Patents and Copyright,” read by Pro- 
fessor Rogers, the Professor of Political Economy at Oxford. 
In times gone by Mr. Rogers was very prominent in agi- 
tating for an extension of copyright. Nevertheless, about 
two years ago he published an essay, in which he attempted 
to prove the uselessness of patent right. It was observed 
to him that, to be strictly consistent, he ought to propose to 
abolish copyright, and he accordingly took his friends at 
their word. We thus expect to see the Zimes winking at 
some enterprising man printing off a cheap edition of their 
paper as soon as issued. In the meantime, should the en- 
gineering workshops of the Great Western get established 
at Oxford, a few inspections of them may chance to con- 
vert Mr. Rogers. Mr. Vignolles was the only engineer, in 
fact the only person, amongst a number joining in the dis- 
cussion, who appeared to agree with the views of the 
essayist. Sir W. G. Armstrong was remarkable by his 
absence on this occasion. We heard Mr. Flowers, the 
Mayor of Stratford-on-Avon, speak in favour of 
the law, notwithstanding the inaccurate report to 
the contrary effect which appeared in the Zimes of 
last Tuesday. Mr. Bessemer was present, being, we 
believe, only accidentally prevented from saying that, for 
many powerful reasons, his process would have had no 
existence without the Patent Laws. In the course of the 
discussion, Admiral Sir Edward Belcher facetiously 
claimed the invention of the Trotman anchor, on the 
score of having proposed a tumbling anchor some time in 
the beginning of the century—though the mere idea of an 
anchor of the kind was proposed yet earlier. 

Tuesday was the fourth and concluding day for the 
meetings of the Mechanical Section. The work was begun, 
as usual, at eleven a.m., by the reading, by Dr. Rankine, of 
the interim report of the committee appointed to make 
experiments for the purpose of ascertaining the difference 
between the resistance of water to floating and immersed 
bodies, Another important paper was the joint production 
of Mr. Fairbairn and of Mr. T. Tate, on the strength of 
materials in relation to the construction of iron ships. Mr. 
E. A. Cowper next described his mode of blowing blast 
furnaces with blast of very high temperature. It is an 
application of Mr. Siemens’ regenerative furnace principle 
to two stoves, heated alternately, and alternately used for 
heating the cold air. Sir John Burgoyne’s paper “ On 
Railways in War,” next on the list, was not read, being 
only placed before the meeting, through want of time, and 
the discussion on it was deferred till next session—a 
matter which will be, perhaps, facilitated by its now 
appearing inourcolumns. We understand that Sir John 
Burgoyne has lately directed the attention of Colonel 
McMurdo, of the Volunteer Engineer Staff Corps, to the 
important questions involved, in the hope that it 
may be taken up by some of the able men of the corps. 
A sewing machine for working button-holes was next de- 
scribed by Mr, Clements ; and Mr. N. J. Holmes, of London, 
read a paper “On District Private Telegraphs.” Accounts 
of two different atmospheric hammers, and of the patent 
steam pile driver were next brought forward by Mr. Burt, 
Mr. Grimshaw, and Mr. Sissons, respectively—all three 
yee sayouring slightly more than usual of the trade cir- 
cular rather than of the scientific essay. Lastly, Mr. Brooke 
Smith, of Birmingham, read a description of the way he 
had ventilated the Town Hall of Birmingham. The account 
was very well timed, though not perhaps in the exact way 
intended by the author, from the fact that most of those 
present had suffered, during the soirées of the Association, 
from the execrable ventilation of that building, Mr. Bram- 
well spoke on the question, his observations leading one 
to form a contrast between the ventilation of the Birming- 
ham and that of the Liverpool Town Hall, much to the 
advantage of the latter; and an ingenious method for the 
ventilation of large buildings found an able exponent in Mr. 
Isaac Smith. The business of the Section wasthen concluded, 
the then chairman, Mr. Charles Vignoles, adjourning the 
Section till the meeting next year of the Associaticn at 
Nottingham. Amongst the papers read at the other 
Sections may be noted that by Captain Lendy, on a new 
surveying instrument; by Sir John Bowring, on the 
preservation of the sheathing of ships, and extraction of 
silver from sea-water by means of electricity (Chemical 
Section). A long discussion took place in Section F. on 
Mr. Fellowes’ and Mr. Yates’ papers on the advantages of 
the metric system of weights and measures. Mr. Hawk- 
shaw, C.E., strongly opposed the views of Mr. de Meschin, 
who, in his essay on the proposed extension of Government 
administration to railways, contended that it would be 
generally advantageous if the railways were managed by 
the Government in the way as is now managed the postal 
system. A number of reports on local industries—such as 
papier maché, steel wire, pens, glass, brassfounding, light- 
house lamps and reflectors, &c., have been brought before 
this Section, with the view of afterwards pablishing them 
in a separate volume, under the title of “ The Industries of 
Birmingham and its Neighbourhood.” But few of the 
sections had occasion to meet on Wednesday, the only 
paper of special interest being that of Mr. Goodman, on the 
statistics of the small-arms manufacture of Birmingbam. 

At the seirée held on the 8th at the Town Hall were 
exhibited a number of the original models of Watt, con- 
tributed by the present firm of James Watt and Co. 
Here were seen the steam cylinder and condenser with 
which he made his first experiments on separate condensa- 
tion, models of pumping engines, the different means he 
tried in 1781—2 as substitutes for the crank, besides a 
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rtable desk and copying machine. There were in all 
‘ourteen models. Right opposite, as if to show a worthy 
rival to the great practical development of the last century, 
was the stall of the Bessemer Iron Company, very similar 
to that exhibited at the Great Exhibition of 1862. One 
of the most interesting specimens was a 110 lb. elongated 
steel shot which had passed through a din. armour-plate 
at Shoeburyness. Huge steel shot and shell made for the 
Blakely Ordnance Company by Messrs. John Brown and 
Co. of Sheffield, were also to be seen. A file-cutting and 
other machines were also exhibited in operation. Messrs. 
Allen, Everitt, and Co. sent some very thin rolled sheets of 
iron, one of which, for instance, 11 x 8, weighed only 90 
grains, besides a brass one ;},,th of an inch, and a sheet of 
copper ;z\;;5th of an inch. Such productions, at any rate, 
testify to the quality of the materials employed. With a 
number of other curiosities was also the original MS. of 
Gray’s famous Elegy. 

Amongst the grants of money proposed to the general com- 
mittee are the renewed grant of £50 to Dr. Matthiessen for 
chemical researches into cast iron; £50 to Sir John 
Bowring, from the metrical committee ; £30 as a renewed 
grant by the Mechanical Section to Mr. I. Webster, for 
Patent Law; and also £50 to Mr. Scott Russell, for the 
carrying out of investigations into the resistance of water 
to floating bodies. Yesterday (Thursday) about 1,100 of 
the British Association excursionists were taken to Dudley 
and South Staffordshire. Arriving at Dudley, the party 
proceeded through the Castle grounds to the famous 
caverns, which were brilliantly lighted up by order of the 
Earl of Dudley. On leaving, the party divided into 
seven different sections, the first of which visited the Tipton 
Works and Collieries, and the others the Cannock Chase 
Collieries, Wednesbury, Oldbury, Stourbridge, and Round 
Oak. At the works of Lloyd, Foster, and Co., Wednes- 
bury, the section witnessed the Bessemer process at work, 
enjoying the explanations of the inventor himself. This 
section, the third, was more especially that for engineers, 
as the works of the Patent Shaft and Axletree Company, 
and the Tube Works of Messrs. James Russell and Sons 
(where luncheon was provided for the company), were in- 
cluded in the list of places visited. With these excursions 
the meeting closed. 


MACHINE PUDDLING. 


Ir is much to be regretted that the relations existing be- 
tween the ironmasters and the men of South Staffordshire 
still remain in an unsatisfactory state. It is true that the 
district is limited in extent, and the evil is therefore in 
some measure mitigated; but it must be remembered that 
the temper manifested by such of its inhabitants as live by 
the iron trade may be taken as representing that of 
nearly the whole community of puddlers in England. 
Indeed the proceedings of both masters and men in the 
Black Country are jealously watched by those whose 
interest in the result arrived at loses nothing by the fact 
that they carry on their avocations in Yorkshire or Wales 
instead of Staffordshire. The recent strike and its atten- 
dant lock-out taught a salutary, albeit a bitter, lesson how- 
ever, still so fresh in men’s minds that anything like a 
renewal of hostilities is very improbable, and there is 
little room to fear that a state of things already objection- 
able will be rendered very much worse. As matters stand 
at present, the principal fact to be lamented is that a want 
of cordial good feeling exists between the masters and the 
men. Neither party is quite content with present arrange- 
ments, and a want of confidence and mutual good will is 
the result. At the close of the lock-out the puddlers in 
the Wolverhampton district refused to resume work untilsome 
definite system of settling disputes should be unanimously 
adopted by both parties. A vast amount of negotiation 
resulted in nothing, and work was at length resumed, as 
our readers doubtless remember, on the tacit understand- 
ing that the questions at issue should be discussed at a more 
convenient season. Masters and men met again this week. 
Certain propositions were made on both sides, and the 
masters have expressed their willingness to allow a higher 
rate of wages by a shilling a ton than has ever been paid 
before under any scale existing in South Staffordshire 
during the last twenty years. Hitherto the price paid for 
puddling has been about one shilling per ton for each 
pound sterling of the marketable value of the finished 
article. ‘Thus, with iron at £8 per ton, puddlers received eight 
shillings. Under the proposed system the same scale would 
be adopted, with the addition of a constant of one shilling. 
A proposal was also put forward that a minimum rate should 
be fixed, below which the wages of a puddler should not fall 
no matter what the condition of the market; the masters 
being protected, on the other hand, by a maximum rate 
beyond which wages should not rise, however prosperous 
the trade might be. Nothing definite was determined ; 
the men requiring time to enable them to submit the pro- 
positions of the masters to their Union, and the masters 
similarly laying the proposition of the men before the whole 


body of employers ; the questions at issue will therefore | 


remain unsettled until the next meeting which will take 
place on the last Thursday in this month, when there is 


every reason to expect that such arrangements will be made | 
as may suffice to secure a satisfactory adjustment of all | 


existing difficulties. 

Individual proclivities interfere now and then with the 
practical operation of the laws of political economy, and 
We see no reason to doubt that the unpleasant character of 
a puddler’s toil tends to induce a distaste for the pursuit, 
which renders him ever willing to grasp at a chance, how- 
ever remote, of bettering his condition. No man in his 
senses would think of adopting puddling as a recreation. 
Nothing in fact but very high wages can compensate for 
the execution of the most laborious task to be met with in 
the whole range of the arts. Puddling is no doubt a 


species of skilled labour, but it is in no way calculated to 
develop the mind, or to elevate the social condition of those 
who adopt it as a means of living. Under existing circum- 
stances we find men who rarely possess a greater amount 
of intelligence than an ordinary navvy, in receipt of in- 
comes considerably greater than those receiy 


by a 


large proportion of the members of the learned professions. 
| The possession of this money no doubt imparts a feeling 
of confident independence, which, although in one sense 
very desirable, renders puddlers a somewhat impracti- 
cable class to deal with. The whole nature of the work 
to be performed, too— work depending as it does 


for its execution almost entirely on brute strength—has 
anything rather than an elevating tendency, and the men 
who perform it do not represent the class most open to 
reason. Regard the trade, indeed, how we will, we find 
it presenting highly objectionable features. At all times 
the business must remain in the hands of a comparatively 
limitednumber. Fewmen possess at once the physical energy 
and the strength of constitution which can alone enable 
them to puddle iron day after day for years together. A 
ney trifling indisposition, too, suffices to incapaci- 
tate the puddler for his toil, and to materially reduce, if 
not wholly stop, his earnings. Puddling has over and 
over again been pronounced a disgrace to the iron manu- 
facture, and we see no reason to dispute the proposition. 
All the circumstances considered, is it wonderful that the 
men on whom we are in a certain sense absolutely depen- 
dent for the prosperity of one of our staple manufactures, 
should give even an exceptional amount of trouble in their 
dealings with capital? In other trades we find men fre- 
quently willing to meet masters much more than half 
way, and even to submit to a little unjust treatment now 
and then, thanks to a love for their art, and a keen per- 
ception of the good that is in it independent of mere 
pecuniary advantages. But puddling has nothing good 
about it, save high wages. It is neither more nor less than 
a monotonous drudgery, which we can no more fancy a 
man liking than we can imagine him selecting the tread- 
mill asa pastime. That it does require a certain amount of 
skill in its performance we do not dispute, just as it 
requires skill to dig, but the skill bears a ridiculously 
small proportion to the labour, possibly because this last is 
so excessive. The best method, in our opinion, which 
capital can adopt to ensure peace and plenty in the iron 
trade, is to elevate the character of the puddler’s toil—leaving 
him all possible opportunities for displaying and cultivating 
hisjskill, and reducing as far as possible the mere drudgery, 
which is more or less inseparable, after machinery has done 
its best, from every handicraft trade. 

We feel-very little doubt that, as we have already stated, 
a settlement of outstanding disputes in Staffordshire will 
be made ere long. It remains to be seen whether or not 
this settlement will be permanent ; we have no reason to 
assume that it will in this respect be very superior to any 
one of the numerous “settlements” which have taken place 
during the last ten or twenty years. Both masters and 
men will do well to bear in mind that without some 
solid footing on which to rest, it is useless to build up any 
complex structure of mutual agreements, which invariably 
depend for their value on the good faith of the contracting 
parties. We believe that the best if not the only method 
of securing this substructure consists in the improvement 
of the puddlers’ condition, not by the labours of well- 
meaning but impracticable philanthropists, the develop- 
ment of mechanics’ institutes, or the provision of a vast 
amount of heavy literature in the shape of penny libraries— 
but by elevating the character of his work. Libraries and 
institutes, et hoc genus omne, are very good things in their 
way,no doubt. But to enable a man to feel that it is not 
his labour, his mere animal strength, that he has for sale, 
bat his skill and intelligence, is a far better thing. We 
believe it to be quite possible to bring such a result about, 
and in this opinion very many of our most eminent 
engineers and ironmasters cordially agree. No man 
is more anxious for the change than the puddler, 
and we shall not be far from the truth if we state that the 
difficulties surrounding the subject are purely of a mecha- 
nical character. It is merely a question of puddling by 
machinery instead of by hand, and no better illustration of 
the repulsive nature of the present system of toil can be 
found than that supplied by the fact that the puddlers as 
a body, far from deprecating the introduction of machinery, 
receive the idea, if not with delight, at least with a very 
reassuring satisfaction. So long as men find anything 
desirable about the trade which they follow they usually 
oppose change—a proposition which might be proved by a 
thousand examples; and it is fair to assume that the 
cheerful acquiescence of the men in the wishes of the 
master, in cases where machine puddling has already been 
| adopted, is fair evidence that there is nothing good in the 
present system, or that the novelty promises superlative 
advantages. sf 

The earlier stages at least of the process of puddling a 
charge of iron involve operations so simple that it isa 
| matter for some surprise that they have not long since been 
carried out by machinery. The constant stirring of a little 
pond of molten iron is the thing to be done, and a common 
bar of iron with one end bent down at right angles is the 
thing to do it with. The necessary motions are in no way 
complex, and so far very simple machinery should suffice 
for the operation. The history of attempts at machine 
puddling runs back nearly a quarter of a century. But 
it is only within the last year or two that the practical 
adoption of puddling machinery has been attended with 
success. It is beyond question that the problem presented 
| to the mechanician was formerly invested with difficulties 
which modern experience proves to have been more or less 
imaginary. ‘Too much was attempted, and of course little 
or nothing done. The paramount idea was that the labour 
of the puddler shouid be wholly superseded, and the entire 
process, blooming and all, effected solely by the aid of steam 
power. In this lay a great error, There are many pro- 
cesses in the arts which cannot be effected without the 
| very effectual interference of the human arm guided by 
intelligence, and puddling is pre-eminently one of these. 
The only available course to adopt is to permit the machine 
to} perform the major part of the hard work, leaving the 
completion of the process to the man. Mechanism con- 
structed according to this principle has now been at work 
for some time with excellent results, and the universal 
adoption of machine puddling is not we think very distant. 
Mr. Menelaus, of the Dowlais Ironworks, has for some 
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months past been carrying out a series of experiments on a 
very extended scale, neither the details of which, nor the 
results, have as yet been given to the world in full. We 
understand, however, that so far, the latter have been very 
encouraging. The system adopted at Dowlais is we believe 
that known as Walker’s, in which the iron is exposed 
to the action of the flame by the rotation and oscilla- 
tion of the vessel containing the molten metal, which 
takes the place of the ordinary hearth. At the Wombridge 
Ironworks, Salop, Mr. Bennett, the manager, has intro- 
duced a system of his own invention which we recently 
illustrated.* Mr. Bennett read a somewhat elaborate 
paper on this machine, and the results obtained from its 
use, a few months since before the Institution of Me- 
chanical Engineers; from which we learn sufficient, even 
after making every allowance for the fact that the author 
is also an inventor, to lead us to believe that he has really 
achieved a very considerable success. The principle on 
which the machine is constructed is very simple. The 
ordinary rabble is worked backward and forwards by a 
vertical arm outside the furnace, to which it is connected 
by a notch or gab in the handle, dropped loosely on a pin 
in the lower extremity of the arm. The arm is cottared at 
the upper end into a horizontal square slide bar, moving 
longitudinally through suitable sockets, and is put in 
motion by a connecting-rod from a long T-iron bar, sup- 
ported on rollers, and extending over the entire row of fur- 
naces. A crank, driven by a worm-wheel, is so arranged that 
a transverse as well as a longitudinal motion is given to the 
rabble,which, working at the rate of about fifty strokes per 
minute, completely traverses nearly every portion of the 
hearth. Double furnaces, with a rabble at each side, have 
been employed with considerable success. In this case the 
traversing cranks, which make but one revolution for every 
seventy strokes of the tool, are set at right angles, so that 
the two rabbles are always working in different parts of 
the furnace. ‘The entire apparatus is kept clear above the 
furnace, is well protected from the heat, and out of the way 
of the men. Mr. Bennett thus describes the method of 
working the machine :— When the charge of pig iron is 
melted, and ready for the commencement of the process of 
puddling, the apparatus is put into action by dropping the 
notch in the handle of the rabble on to the pin in the 
working arm, which is kept continuously in motion by the 
horizontal reciprocating bar working overhead. The 
puddler changes his tool from time to time as it becomes 
heated by simply lifting the notch in the handle off the pin 
in the working arm, and replacing the tool with a 
fresh one without stopping the machine; and when the 
iron begins to thicken, he takes the opportunity of 
each change of tool to make a few strokes by hand, 
in order to collect the metal from the extreme sides 
of the furnace into the centre, which is found to 
ensure the uniform puddling of the whole charge. The 
usual time of working with the machine is about twenty- 
five minutes with ordinary forge pig, the tool being changed 
five or six times ; but with grey iron the time of working 
is much prolonged. Inthe latter case the machine is espe- 
cially serviceable, since the iron keeps in a fiuid state much 
longer, and requires consequently so much more working, 
which causes the labour to be so much more severe in the 
case of hand puddling that there is great difficulty in get- 
ting the men to work any iron thatis very grey. With 
the machine, however, this causes no increase of labour to 
the men, and only increases the duration of the process.” 
So much for the mode of working, now for results. These 
we may best express in Mr. Bennett’s own words :—“ With 
the single furnaces at the Wombridge Works, and charges 
of 5 cwt., the consumption of coal is 28 cwt. per ton of 
puddled bar made; but with the double furnace, and 
charges of 10 cwt., the consumption of coal is only 
17 ewt., being a reduction of 39 per cent. The num- 
ber of heats or charges worked in the single furnace 
is six, of S5cwt. each; and in the double furnace, 
five heats of 10 cwt. each per turn of nine or ten hours. In 
working the double furnace it is found best to have one 
puddler only and two under-hands, to avoid the division of 
responsibility that would arise in the case of two puddlers 
working the same charge of iron.” These facts speak for 
themselves, and although a vigorous discussion followed the 
paper we find that no arguments were adduced which 
materially affected the position assumed by Mr. Bennett. 
We have no desire to speak of his machine with undue 
preference—we have selected it as an example of what may 
be done, not because we believe it to possess any peculiar 
merits, but simply because it is the only apparatus of the 
kind, of the working of which any very definite information 
has been made public. ‘The principles involved in its 
construction appear to be founded on common sense, and 
with this statement our praise of the machine must begin 
andend. But there are other labourers in the field as well 
as Mr. Bennett, and we see good reason to believe that the 
day is not distant when the ironmasters of England will be 
placed in a position superior to any which they have held 
for years, while the men will feel that in their emancipation 
from a fearful toil they have advanced by a mighty stride 
from the condition of well-paid labourers to that of still 
better paid skilled artisans. 


PATENT LAWS AND COPYRIGHT, 


Proressor Rocers has put forth another paper at the 
British Association, having in view the entire abolition of 
patents ; and more than this—the abolition of copyright in 
books also. He goes, however, still further, and considers 
that private property of any kind is a matter for “ grave 
consideration.” We are not quite sure that he has not 
taken the mantle of Proudhon, and resolved upon universal 
socialism. But nevertheless we do not believe that he will 
persuade the literary men and women to cut off their tails, 
and give their books away for a scramble to the booksellers ; 
they would give the famed reply of Moses to Aaron when 
Invited to cut off his nose, declining the proposition. We 
recommend the professor to go to Thomas Carlyle, and 
Inquire his opinion, or to Dickens, or Bulwer Lytton, or the 
“successors of Lord Macaulay,” or Miss Braddon, on 
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“ fiction and romantic history.” We should like to be 
present at the interview between the’ modern Jeremiah 
and the professor. “ Go away thou — of incompati- 
bilities, thou follower of shams and delusions, thou mock 
philosopher, thou thing of words—I will none of thee or 
of thy tribe. There is no work in thee, and thou wouldst 
fain look out for maintenance in squatting up to thy knees 
in the pumpkins of idleness at thy maste:’s back !” 

Professor Rogers endeavours to be logical. His first posi- 
tion is an acknowledgment “ that the possessor of any pro- 
perty does, by the fact of his possession, exclude the rest 
of mankind from participating in that which he has appro- 
priated.” “ But if this man can do what he likes with his 
own, this statement very often implies that he intends to 
do what he likes with his neighbour’s.” Now this is just 
precisely what inventors fear in their contact with capital- 
ists—they can do what they like with their great factories, 
and the neighbours, who are inventors and not capitalists, 
can have no “own” without the recognition of their inven- 
tions as a property by law. 

Our professor goes on to say :—‘‘ Many men receive 
more from social order than they render to it—those whose 
social position is the highest most of all.” 

This is precisely the difficulty which the law of copy- 
right or patent right seeks to avoid. The, inventors and 
writers, who really render value to social order, wish the 
right of property to be held sacred. Our professor does 
not tell us by what process the title toownership in land 
is proved, but he demurs to a patent claim under a regis- 
tration as a first ownership. Why, what on earth is the 
title to land but first ownership transmitted, while the 
patent is first ownership, only capable of being held and 
transmitted during the term of thirteen years and a half? 
Why,‘the ownership of the land is held under tolerably safe 
laws, and the ownership of the patent is made an uncer- 
tainty ? Our professor does not seem to understand. We 
will endeavour to enlighten him. The laws have been 
chiefly made by the landholders, and they have iooked 
after their own interests. When it shall be open to inven- 
tors and their committees to make sound laws for the 
possession of patent property, we have no doubt that it 
will be done alike in their interest and that of the public. 
The writers of books obtained a good law, giving an 
author copyright for a not less term than forty-two years 
as a minimum, and a possibility of much more. If an 
author were to write a book at twenty-four years of age, 
and lived to eighty, he would get fifty-five years, and 
fifteen years after his death for his family, making a total 
of seventy years. But the writers of books can advocate 
their own cause with the public, and it will go hard but 
they will yet so amend the law that they will get a cheap 
and summary process in case of infringement, instead of by 
a costly Chancery suit. 

Our professor goes on to say—“ To confer on the inventor 
or improver the whole right to the invention or improve- 
ment, on the plea that he alone could have invented or 
improved, is a concession to vanity and selfishness, and an 
unwarrantable hindrance upon the powers of other men’s 
minds.” “There is not, in fact, any means by which we 
can distinguish between one man’s right and another man’s, 
except by priority of time, or rather priority of regis- 
tration.” 

We may paraphrase all this, and apply it to property in 
land. There is not a duke in the country whose ancestors 
came in with “ William Conqueror,” and so got land, or 
who came into possession in the Wars of the Roses or other 
wars, but claims simply by priority. No doubt there were 
scores of competitors who, if they had been more active, or 
had better influence at Court, or had been more skilful, or 
better diplomatists, or had been more unscrupulous, or 
more merciless, or more something else, would have got 
the land instead, and have left it to their own descendants, 
So in inventions; if there be such a likelihood as “ one 
hundred simultaneous inventors,” the active, intelligent, 
shrewd one gets the patent, and the ninety-nine go with- 
out. Sir William Armstrong has no better claim to the 
land on which his factory of Elswick stands than that he 
bought it, or rents it, or otherwise, from some one else who 
bought it or inherited it from the descendants of some wild 
borderer, who got it by the strong hand and priority. And 
if at any time the community should determine that it is 
not for the general interest that he should continue to hold 
it, they will resume it, with all other land, compensating 
or not, aceording to their perceptions of right and wrong. 
And precisely thus with patents. They are a bargain be- 
tween the public and the inventor, and the public will 
cease to grant them when it considers them mischievous. 

The reason why the dukes and Sir William Armstron 
hold land and factories as property, is the general ant 
sound conviction on the part of the community that private 
property is far more for their advantage than a general 
scramble, And it is just the same with copyright invention. 
Everyone cannot have the land, for if it were so it would 
be wild land; and so with inventions, they would be wild 
inventions, and not cultivated. It is in our colonies where 
squatters congregate just the same, the first who comes into 
the land chooses his lot, which may be better than his 
neighbour’s, who may grumble perchance, but the State 
takes no heed of that, it is “ first come first served” in the 
English proverb, and sentores priores in the Latin. 

Let us go on. “The profits of invention,” it is said, 
“go, in the vast majority of instinces, to the capitalist 
who is able to drive hard terms with the needy inventor.” 
“Of all people,” it is alleged,“ none are more to be pitied than 
the object of the benevolent provision of the patent laws. 
He has continually before him a splendid dream, destined 
never to be realised.” 

What miserable twaddle all this is. But worse than 
the twaddle is the hypocrisy—the affectation of pity. The 
inventor is, according to this professor's showing, robbed 
by the capitalist, who makes too good a bargain out of 
him. The remedy is like that in the old fable: “ My 
friend, there is a great thief coming, let me hold your 
money for you,” and the poor traveller found to his cost 
that there were two thieves. What do inventors suffer 
more than all poor men in the grip of those who hold 
money-bags? It is not because they are inventors, but 





because they happen to be poor; and the true way to help 
them is to make better laws, giving summary justice at 
little cost. The worsethe patent laws the more they are in 
in favour of the capitalist, who, in his ignorance, has 
a notion that with the abolition of patents he would be less 
exposed to competition. All possessors of a business or 
trade tell every one else, as a matter of course, how very 
unprofitable it is, and with the fact before them that Man- 
chester and Leeds are almost built upon patents, and that 
fortunes without number have been made by patented 
improvements wisely worked, they affect to warn inventors 
against the ruinous course. Asa rule the capitalist does 
not object to a new and profitable invention provided it be 
his own property, but he dislikes very much that his 
neighbour of small capital should rise above his level by 
the fulcrum of a patent which shuts himself out from com- 
petition. There are plenty of foolish, ignorant inventors, 
no doubt, who cannot see their opportunities ; but it is hard 
upon them that because they are foolish they should be 
altogether shut out. But it is not the foolish that the 
capitalist cares to shut out—he is good prey enough. It is 
the sharp and shrewd and clever inventor whom he dislikes, 
because he can come into competition with him; and it 
should be always borne in mind that the inventors are 
competitors in individual things to break down the mono- 
poly of the capitalist, to be competed with in turn by other 
inventors, while the capitalists are competitors, as a rule 
against improvements in the mass. ‘Ihe essence of pro- 
fitable manufacture lies in minutiw, division of labour, and 
red tape; the inventor alone with something new disturbs 
all this, and is hated by the man of routine. 

We are glad to quote anything in which we can agree with 
Professor Rogers. “It cannot be denied that there are 
many cases in which inventions as laborious as any which 
is devoted to patented processes, reasoning and method as 
cautions and as laborious as any which is exhibited in pro- 
tected adaptations, or accorded to the discovery and employ- 
ment of such natural forces, parts, and products as are of 
enormous significance to mankind, but which lie without 
the actual or possible protection of patent laws.” 

The gist of this is that men of abstract science are not 
rewarded by a royalty—more’s the pity. We do not see 
any difficulty in it. Any new discovery might be a copy- 
right as a publication, or a positive claim to a State reward, 
and no doubt we shall gradually come to this, but why it 
should be just to abolish patents because science is Tett 
unrewarded we cannot understand. 

The reason given for abolishing copyright would scarcely 
have occurred to any mind but that of a professor, who really 
must have something German and incomprehensible about 
him. ‘The public, it reasons, avenges itself on authors of 
high-priced books by reading them out of circulating 
libraries, and therefore it would be better to have a cheap 
edition which all would buy. The remedy is remarkable. 
The author is himself to print a very fine edition, which 
very fine people will buy, and all the trade may reprint 
gratis copies of a cheap kind which none of the fine people 
would buy. This is very like coming back to the last 
century, publishing by sentation, and of course having 
a preface with a dedication, 

The professor did not carry the audience wholly with 
him. He had a solitary approver— Mr. Vignoles, the 
engineer, who thought the fact of manufacturers being dis- 
inclined to use new inventions was a reason for the aboli- 
tion of the patent law. The manufacturers dislike compe- 
tition and alteration; therefore, says Mr. Vignoles, take 
away the inducement to invent. He asserted that he had 
invented orused the “ fish joint” in Germany ten years before 
it was patented jin England. Mr. Vignoles did not seem 
aware what a strong argument he had alleged in favour 
of patents. It is generally allowed that without the fish 
joints it would not be possible to travel at our present 
speeds. For ten years he knew of it; for ten years he had 
thought it essential in Germany, and still he did not intro- 
duce it in England. It was patented in England without 
any knowledge of what Mr. Vignoles had done in Ger- 
many ; & company of mercantile shrewd people got hold of 
it, and it became universal. Had there been no patent no 
one of energy would have had any interest in getting it 
into use. This is peculiarly a case showing the importance 
of patents to get useful things into public use. Mr. 
Wright, who represented the Birmingham inventors, 
thoroughly confirmed this, and said that inventors did 
not fee) inclined to give up their patents, whatever unsenti- 
mental theorists might say. For our part we do not believe 
that it was a matter of any sentiment on the part of those 
who backed the professor, but simply a matter of business, 
calculated akin to that of Shylock :— 

“ Were he out of Venice, I can make what merchandise I will.” 

Mr. Newmarch and Lord Houghton spoke to the purpose ; 
the poet, with his sympathetic nature, could recognise the 
kindred genius of the inventor and call for justice to him. 
The friend of Ebenezer Elliot was the friend of the 
inventor. He understood the qualities of man’s nature, 
the self-sacrificing spirit that prompted men to go on with 
the work of originality, even when hopeless of reward ; 
and he thanked God that such men existed, for they were 
the benefactors of mankind. 

In alluding to Switzerland as a country without a patent 
law, he said, so far as he knew, it was a country which, he 
believed, had invented nothing but the “alpenstock.” But 
it is not that Switzerland is destitute of inventive men 
—she has her Bodmers and others—but as there is no 
reward for them at home in the shape of ey for their 
own home labour, they goabroad to England and elsewhere 
where they can obtain it. We rejoice at the view taken 
by Lord Houghton, for it is an indication of the true 
legislative spirit that works for mankind, which will be 
found very widely spread when the time shall come for its 
public demonstration. 

It is not that inventors want pity, but that he sympathy 
of such men as Lord Houghton is grati ying to their 
nature, as well as to their sense of independerce. They do 
not seek for favours; they seek only for justice, and that 
they shall not be immolated on the alta. of mammon 
worship in deference to the mere iness of the over- 
weening capitalist and money-jobber, If it can be demon- 
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strated that the country can to advantage grow up to a 

higher manhood, to a greater prosperity, under a socialistic 

condition of society, they will not be lacking to play their 
part-in sacrifice ; but they will assuredly inquire into the 

—- of mental property when once it is determined 
at mental property shall be common stock. It may 

be a better condition of human affairs, but we doubt it till 

we shall have outgrown the coarser natures at present 
amongst us, and shall have come to be more generally 
cultivated. There are ages in the world when it is 

ossible for the rich and powerful to exploiter, as the 

rench call it, the poorer classes ; but we take it that the 
inventive races, although difficult in the expression of their 
thoughts and feelings, will rebel against the coercion of the 
coarse and overbearing. We cannot do better than give 
an extract from the work of John Stuart Mill—“ ‘The 

Principles of Political Economy ”—on this subject :— 

“Tt is gencrally admitted that the present patent laws 
need much improvement, but in this case, as well as the 
closely analogous one of copyright, it would be a gross 
immorality in the law to set every one free to use a per- 
son’s work without his consent, and without giving him an 
equivalent. I have seen with real alarm several recent 
attempts to impugn the principles of patents altogether in 
quarters carrying some authority— attempts which, if 
practically successful, would enthrone free stealing under 
the prostituted name of free trade, and make the men of 
brains still more than at present the needy retainers and 
dependents of the men of money bags.””* 

“No limit can be set to the importance, even in a purely 
productive and material point of view, of mere thought.” 

LITERATURE. 

Tables for Facilitating the Calculation of Earthwork in the 
Construction of Railways, Roads, Canals, Dams, dc. By 
Davin Connincuam, C.K. London: E, and F. N. Spon. 

JuDG1NG from the number and variety of tables for the 
calculation of earthwork already in the hands of professional 
men, we should have thought that any addition to the cata- 
logue, however meritorious in point of system and accuracy, 
would prove financially speaking, but a doubtful specula- 
tion. It would appear, however, that publishers are the 
best judges of such matters, and doubtless the name of the 
Messrs. Spon will go far, not only as an introduction, 
but as a satisfactory guarantee of typical accuracy and 
general “ getting-up”—two particulars of such essential 
importance in works intended for constant reference. The 
volume before us fully justifies us in pronouncing it in all 
respects worthy of the publishers’ reputation. 

In the opening pages the author describes generally, and 
in dctail, the principles on which the tabular figures have 
been calculated, in order to prove, as he does a little farther 
on, by four separate calculations, the accuracy of the results 
to be derived from the tables, 

Mr. Cunningham, like one of his most distinguished rivals 
in the same class of work, proceeds to demonstrate what we 
believe to be already sufliciently established—to wit, the 
saving of time that may be effected by the use of tables 
generally, To this end he points out, in his comparative 
results, the conciseness of the tabular mode of calculation 
as compared with the endless working entailed by the 
simple use of the prismoidal formula, and summarises the 
whole by stating the “advantages the tables present, 
“ not only in saving the notation and calculation of many 
‘ figures, but in the reduction of the chances of inaccuracy 
“to a minimum which, in decimal or duodecimal wor. 
“of such an elaborate description as the arithmetical 
“ calculation from formulz calls for is important.” 

We entirely concur with the author in his advocacy of 
the use of tables, and think that there is hardly any limit 
to their application in facilitating calculations of every 
kind. Many, it is true, object to tables on the very un- 
reasonable grounds that their use saves thinking, and in 
doing so leads to the principle of the caleulation being lost 
sight of. No inference ever was moreerroneous. In order 
to use tables of any kind whatever, with effect and accuracy, 
it is necessary to have a pretty clear idea of how the calcu- 
lations can be performed without them, and if so much is 
not known implicit reliance cannot be placed in the results. 
That tables should be of real practical advantage, it is 
absolutely necessary that their use be thoroughly practised 
and learned, otherwise the working is slow, ard the result 
doubtful. 

An extract from the author’s preface will best convey an 
idea of the extentof the work. ‘lhe author writes, “ These, 
‘ starting with a base of 6ft. in breadth, advance by suc- 
* cessive increments of lft. up to 36ft. of base. ‘Thence 
“we advance to 38, 40, 45, terminating with 50ft. In 
“each of the tables, the four slopes in most general use, 
“ viz., } to 1,1 to 1,14 tol, and 2 to 1, have respectively 
“ two columns, and I have arranged them in the manner 
“ which I believe will be found the most conven'ent in 
“every-day practice. With the exception of the first four 
“ tables, which are calculated to bases so narrow as to call 
“ for a depth of not more than 30ft., all are calculated to a 
“depth of 60ft., with intervals of 3in. for the thirteen 
“ bases which are in most general use, and of Gin. for the 
“ remaining bases.” 

In accuracy of results we believe that the tables will not 
be found second to any yet published, but that the operation 
of taking out quantities by them will be as quick and easy 
as it is by some tables in general use we are inclined to 
doubt. A single length of cutting or embankment worked 
out by the tables ordinarily used, and a comparison of the 
results with that to be obtained from the tables under 
review, would have been much more satisfactory than any 
statement showing the number of figures required for the 
calculation by formulw. 

There are severgl supplementary. tables, all undoubtedly 
useful; one, indeed, is especially so, as it contains the 
materials for the preparation of diagrams on horn or 
tracing-paper for quick calculation, when extreme accuracy 
is not requisite. It has been of eminent service in the 
author’s own practice, and no doubt will be found equally 
soin other hands, The results obtainable even with an 
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“unfavourable section for the comparison, are found to be 


within one-and-a-half per cent. of the truth—an error that 
may be considered trifling in all ordinary calculations, 


ON SOME OF THE CAUSES OF THE FAILURE 
OF DEEP-SEA CABLES, AND EXPERIMENTAL 
RESEARCHES ON THE PERMANENCY OF 
THEIR INSULATORS.* 

By Wit1am Farrzaren, Esq., C.E., F.R.S, 

Tue recent disaster and loss of the greater portion of the Atlantic 
cable is one of those casualties which may be considered national, 
and may be looked upon as a misfortune much to be regretted, as it 
delays the completion of one of the most arduous enterprises that has 
taken place in marine telegraphy. It is, however, suggestive of 
improvements and the removal of impediments which seem to have 
beset the last attempt to submerge what was considered the best and 
most effective construction for a durable and certain communication 
between this country and America. 

The Yost cable, or that part of it which now rests as a lifeless 
thread at the bottom of the Atlantic, was unanimously selected by 
the scientific committee, to whom was entrusted a long series of 
laborious experiments, to determine the strengths and other 
mechanical, chemical, and electrical properties of the material of 
which it was composed, and it may be interesting for the section to 
know how these experiments were conducted, and to what extent 
they were calculated to form a safe and a durable cable. 

For these particular details 1 must refer to my own report, pub- 
lished in the Transactions of last year, in which will be found the 
mechanical properties of this and other cables submitted to various 
experimental tests. In this report the results deduced from these 
experiments are given, and we have now to inquire how far they 
were conducive to carry out the objects of the company in esta- 
blishing a safe and effective communication between Valentia and 
Newfoundland. 

It will be noticed that the late failure of the insulation, sub- 
mergence, &c., is not an uncommon occurrence. On the contrary, it 
has been estimated that out of about 14,000 miles of cable that have 
been laid, nearly three-fourths of that length have been failures, and 
that at the present time not more than from 4,000 to 5,000 miles are 
in successful operation. ‘These repeated failures and loss of property 
are much to be deplored; but they have been, like the last great 
failure, fruitful as the means of accumulating a vast amount of 
experience, and have suggested remedies for the almost inevitable 
difficulties that have to be surmounted. 

Conditions of Cables.--Considerable difference of opinion exists 
as to what constitutes the best description of deep-sea cable, some 
contending that a single copper conducting wire surrounded with a 
spiral covering of fine steel, such as Mr. Allan’s indestructible deep- 
sea cable, and Mr. Si ’, who d ls for the strength of his 
cable on a strand of copper wire laid round the central wire, and a 
series of white hemp strands as a protection to the insulating 
covering. Others, again, such as Messrs. Glass, Elliott, and Co., 
maintain that the strength of the cable should depend on wires of 
homogeneous iron, covered with strands of Manilla yarn saturated 
with a preservative mixture, and spirally wound round the padded 
core. This constitutes the strength of the Atlantic cable. There 
are other varieties, but they depend for their strength more or less 
upon an external covering of wire round the insulator. There are, 
however, two things in marine telegraphy which require special 
attention, viz., the manufacture of the cable, and its submergence in 
deep water. In the first we may venture to assume that the con- 
ducting wires, insulation, and strengths of the cables are satisfac- 
tory, and that we have nothing more to do than to lay it quietly 
on the bed of the ocean. The recent defects of the Atlantic cable 
and the imperfect insulation of others are, however, important 
lessons, which proves the necessity of vigilant inspection of every 
yard of cable as it is manufactured in the first instance, and its 
careful preservation until it is safely deposited at the bottom of the 
ocean in the second. All these conditions were supposed to have 
been carefully attended to in the manufacture of the Atlantic cable, 
when it was run from the machines into the water tanks at the 
manufactory, from these again into the steamer conveying it to 
Sheerness, and ultimately into those of the Great Eastern ship, where 
it was carefully coiled tor final immersion. Every possible care 
was taken; but, notwithstanding the precautions exercised by the 
manufacturing company, small pieces of wire on three different 
occasions were found sticking in the cable in contact with the con- 
ducting wires and destructive of the insulation. Now, these very 
trifling circumstances were the whole and sole cause of the loss of 
the cable, and it may be necessary as we proceed to advert to the 
subsequent trials of underlaying, dredging, fishing, and hauling, 
which ensued, and which finally terminated in the loss of nearly 
two-thirds of the cable. 

In my paper of last year I gave a full account of the experi- 
ments and results which led to the manufacture of the present cable, 
and I closed with the remark that “1 had not entered upon the 
process of immersion either in tanks or the sea, and the question of 
coiling, shipping, submersion, &c., ,were left for future inquiry.’ I 
was in hopes that this inquiry would not have been 











upon the large coils in tenks, as adopted in the Great Eastern ship 
In fact, there is no other plan suitable for the paying out of the 
Atlantic cable of its present weight and dimensions but the coil. 

Splicing—As respects the manufacture and the splicing, it is 
evident that much greater care should be taken to see that no extra- 
neous matter comes in contact with the insulator or to injure the ex- 
ternal covering after the cable is once finished. If the short pieces 
of wire which penetrated the gutta-percha had not been there the 
cable would have been at the ——— moment in full activity and in 
regular communication with the American States, and it is much to 
be regretted that this cable, so strong and so powerful in its resis- 
tance to strain, so well executed and so full of promise, should have 
failed. 

The Great Eastern. — With regard to the Great Eastern ship 
never was a company more fortunate in having such a vessel for 
such a purpose. She proved herself everything that could be wished 
for. Her easy steady motion was just what was required for paying 
out the cable, and its relief from any undue strain by the pitching of 
the vessel renders the big ship exclusively calculated for the sub- 
mergence of submarine cables in deep water. She is the very thing 
that is wanted for such a purpose; and I firmly believe if she 
was properly fitted and prepared for such a service—with some 
additional stringers to strengthen the upper deck and sides—she 
would find full employment as a submerger of cables in every sea 
which divides the four quarters of the globe. She is admirably 
adapted for that purpose, and her double engines, with screw and 
paddles, assist the steering, and afford great facilities for paying out 
and hauling in the cable should accidents occur such as overtook the 
vessel in the middle of the Atlantic. 

Recovery of the Broken Cable.—Iin speaking of the Great Eastern 
and her adaptation for laying the cable, it may be desirable farther to 
inquire into her capabilities for dredging, underlaying, and over- 
hauling a cable if lost or broken in deep water. The recovery of a 
lost cable is at all times a precarious operation, and the difficulty 
which presents itself in the case of the Atlantic cable, is its large 
diameter and the friction of its external surface in passing through 
the water. If raised at all it must be at an exceedingly slow speed, 
and that with one end loose, otherwise I should despair of raising 
it from a depth of 2,100 fathoms, by hooking it in the bight or 
middle, where the resistance would be doubled in raising two sides 
instead of one. 


—_ My [ 
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Let us suppose that the grapnel has hooked the cable at a few 
miles distant from the fracture, and it will be seen—if it is to be 
raised from a depth of 2} miles—that we have in the present cable 
to lift at an angle of, say, 45 deg. on each side 3-18 miles of cable or 
625 X Il4ewt. (the weight of the cable in water), a weight 
of 4}; tons, equivalent to more than one-half the breaking strain. 
Now to this dead weight we have to add the friction of the two sides 
of the triangle, AB and AC, which will be as the squares of the 
velocities with which it is raised. What may be the additional 
amount of strain from the speed with which it may be drawn 
through the water it is not necessary here to calculate, as it is 
obvious that at a velocity of two miles per hour it would approxi- 
mate close upon the breaking weight of the cable. 

Let us, however, assume, for the sake of calculation, the strain, 
including weight and friction, to be 6 tons, and as it requires a strain 
of 7? tons to break the cable, we only have in reserve 1% tons to 
carry the bight of the rope to the surface of the water. Now this is 
assuming that the cable has been paid out with as much slack as 
will enable it to be raised in the manner just described ; but this is 
evidently not the case, and as any attempts at raising the cable in 
this form would break it, the slack of 1,100 yards on each side would 
require to be taken up, and a drag for five miles on each side would 
be the result, before it could reach the surface. This is evident from 
the fact that the excess of cable paid out over the distance run was 
1,210 : 1,060, or 12} per cent. of slack. This would be equivalent to 
dragging some miles of cable through the ooze or mud to make up 
the difference between the catenaries DE and AB, AC. 

According to this reason it would appear that any attempt to 
raise the cable in this way would prove fruitless unless some means 
were adopted to cut it at the point N on the American side, and haul 
in by a second grapnel which would hold fast until the cable was 
cut. These appear to be the remedies calculated to meet the diffi- 
culties by which the recovery of the cable at mid-Atlantic is 
surrounded, but I must confess that I have very great doubts of its 
success. ‘Ihe only feasible plan which suggests itself to my mind is 





excepting only to prove that the machines and every other appliance 
on board the Great Eastern had effectually performed their 
respective duties, and that we had only to record them as con- 
tributors to one of the most successful enterprises that had been 
achieved in modern times. In these, our most sanguine hopes, we 
have been disappointed, and we have now simply to inquire what 
extra precautions should be taken to prevent a similar occurrence in 
laying the next cable, which I hope to see done with perfect safety 
and without interruption at the bottom of the Atlantic. 
| _ Paying-out Machinery.— A voyage from the Nore to Valentia, in 
July Jast, enabled me carefully to examine the big ship with her 
| machinery and valuable cargo. I inspected the tanks and machinery 
| for paying out the cable in detail, and felt satisfied that every pre- 
| paration had been made, and every procaution taken, to ensure 
| success. The paying-out machinery was perfect ; it proved itself to 
be as regards its powers for regulating the quantity of slack to be 
paid out at different depths, and the uniform degree of tension that 
| was requisite to be observed, and which | believe was given to it at 
these depths. 

Coiling.—Paying out a cable of considerable weight and strength 
from the coil appears to be surrounded with many difliculties, the 
greatest of which is the danger of kinks arising from the twist 
which it receives in being uncoiled. This is the great objection 
to every description of cable payed out from the coil, as 
the tendency is to run into loops such as shown at A, and this, 

when submitted to 
an amount of tension 
of not more than 
one-half its ultimate 
powers of resistance, 
would injure the in- 
FOr TI7A sulation, and what is 
more than probable, 
would ultimately de- 
stroy the conductivity of the cable. These are difficulties which in this 
| weight of cable it is almost impossible to overcome. With a smaller 
cable depending entirely upon the conducting wires—carefully in- 
sulated—for its strength, it would be possible to wind it in lengths 

















to ¢ de novo, not to lay a new cable, but to place the Great 
Eastern under the cable at Valentia and pick it up at a rate 
proportionate to the depth of water from which it has to be abstracted. 

On the Construction of Submarine Cables.—I1 have to observe 
that their success depends on such a variety of circumstances—some 
of them exceedingly precarious—that the wonder is they have 
succeeded so well as they have done. Much, however, depends on 
the manufacture in the first instance, and the paying-out in the 
second, 

In the manufacture of a marine cable there is no difficulty with 
the conducting wire, if made of pure copper; but the greatest care 
and caution should be taken with the insulator to see that the 
different coats of gutta-percha are pure, solid, and free from injury 
by the abrasion of the external covering when composed of strands 
ot wire constituting the strength of the cable, ‘Io ascertain all 
these points a series of well-conducted experiments were made upon 
the material of insulation, and to ascertain the different degrees of 
permeability under great pressure. As some of the results may be 
interesting I have tabulated them in the order in which they were 
made as follow :— 

The following experiments were prosecuted at the request of the 
commissien, with a view to determine how far the different kinds 
of material proposed as insulating coverings for electric submarine 
cables were reliable when placed at the bottom of the ocean under 
the pressure of superincumbent pressure. It appears that all insulators 
which have been subjected to experiment absorb more or less water 
under pressure, even those that are closest in texture, such as vul- 
canised india-rubber and gutta-percha; and it appears that this 
absorption increases the longer the specimen is retained under water, 
the greater the pressure to which it is subjected, and the higher the 
temperature of the water in which it is immersed. The very limited 
time which has been available for these experiments has prevented 
my doing more than to indicate decisively these general facts with- 
out determining the numerical relations of the quantities absorbed 
under different conditions of time, pressure, or temperature. But 
already the experiments point out a very important inquiry, some of 
the methods by which that inquiry may be prosecuted, and some of 
the conditions which must be attended to in order to insure reliable 
and corresponding results. : : 
lly in regard to insulating power the various materials 





of eighty to one hundred miles upon reels, and these, neatly bal 
in the hold of the ship, might be payed into the sea entirely free from 
kinks; but in doing this it must be observed that considerable risk 
is incurred of breaking the cable from the amount of friction to 
which the wheels would be subject when loaded with eighty miles 
| of cable. Taking the whole conditions of these arrangements into 
account, it is not clear that the reels would be any improvement 


* Read before the British Association, 








G 
tried arrange themselves in the following order of permeability, the 
first absorbing least water, and the last absorbing most:—l. 
Chatterton’s compound; 2. Gutta-percha; 3. Masticated india~ 
rubber; 4. Vulcanised india-rubber; 5. Carbonised india-rubber ; 
6. Wray’s compound; 7. Unmasticated boule india-rubber. 

The experiments on the insulating power of various cores under 
pressure are less complete than those on absorption, and have been 
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rosecuted under greater difficulties and with less variety of con- 
"ie the experiments go, however, Wray’s core exhibited 
very high insulating powers, retaining the charge longer than any 
other tried. Next in order to this may be placed a core of pure 
india-rubber coiled in two coats over a wire, but this very rapidly 
lost its insulating power under pressure. Then a core of pure gutta- 
percha cured by the Mackintosh process, and the experiments on this 
are perhaps the most satisfactory of the series; the pressure was 
retained upon the cable for 406 ‘hours, in which period it exhibited 
considerable diminution of insulation. A core of twenty alternate 
coats of gutta-percha and Chatterton’s compound also exhibited good 
insulation, unimpaired after 170 hours’ immersion. _ The experiments 
on a core subjected to pressure in an insulating liquid before being 
laced in our hands give anomalous results. The insulation increased 
instead of diminishing as the liquid dissolved out. Aa 
The first experiments have for their object the determination of 
the increase of weight of various insulating materials when subjected 
to enormous pressure under water. A series of insulators were 


Comparing these experiments with the last, we find that these 
materials are far from following a law of simple proportion in the 
amount of water absorbed in different times. The present experi- 
ments were made under a pressure of 5,900 lb. per square inch, and 
lasted for a period of 450 hours. The last were made under a 


pressure of 20,000 Ib., and lasted less than 100 hours. In the present | 


experiments carbonised india-rubber absorbed seventeen times as 
much es in the former ; Wray’s compound, ten times; gutta-percha, 
seven times; and masticated india-rubber only four times. Hence 
it appears that, other things being equal, masticated india-rubber 
would be most advantageous, and carbonised india-rubber least so, 
as insulators ; because so far as these experiments afford data for 
generalising, masticated india-rubber follows a rate of absorption 
diminishing most with time, and carbonised india-rubber least so. 
This deduction, however, is complicated by the fact of a difference 
of pressure, and possibly of temperature, in the two experiments. — 

The order of merit in resisting absorption, as derived from this 
series of experiments, is :—1. Vulcanised india-rubber ; 2. Chatterton’s 
compound ; 3. Gutta-percha; 4. Masticated india-rubber; 5. Wray’s 





lected, such as gutta-percha, india-rubber, Wray’s p R 
Chatterton’s A. d, a Icanised india-rubber, india-rubber com- 
pounded with carbon, and marine glue. Of these, suitable sized 
pieces were prepared and placed in a strong steel cylinder, and sub- 
jected to pressure by means of a lever and plunger. Before 
their introduction into the cylinder, and while dry, they were 
carefully weighed in a delicate balance. Then, after being subjected 
to pressure for a shorter or longer period, as the case might be, they 
were again dried on the surface and immediately weighed. The 





increase of weight due to the pressure under water is the measure of 


FIG. | 


the quantity of water which had been absorbed, 
or rather forced into the pores of the insulator. 
Fig. 1 represents; the apparatus employed in 
these experiments. C is the large cylinder of 
wrought iron in which the specimens were 
laced; P, its plunger, two inches in diameter. 
ig. 2 shows the general arrangement of the 
apparatus. L, L, the large lever; F, its ful- 
crum; and P, the plunger of the cylinder C, in 
which the weighted specimens were placed. The 
lunger is guided vertically by the box B, B, 
son part of the general case or stand in 
which the lever is placed. By means of weights 
suspended on the extremity of the lever the 
requisite pressure could be applied to the water 
in the cylinder C. 
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First Series of Experiments on Absorption, under a pressure of 
20,000 16. per square inch, reduced to 100 hours’ exposure, and 10in. 
area.— Reduced results. 
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The temperature in all these experiments was low, sometimes 
several degrees below the freezing point. In the first experiment, 
with Wray’s compound, the cylinder when opened was found to be 
filled with loose ice. 

Here the last column shows the gutta-percha to be the least ab- 
sorbent, and the india-rubber most so. Wray’s compound absorbed 
more than carbonised india-rubber, but less than pure india-rubber. 
The pure india-rubber appears to combine superficially with water as 
the surface becomes white, either at parts, in the present experiment, 
or over the whole surface. The carbon appears to prevent the forma- 
tion of this hydrate, and at the same time reduces the elasticity of the 
native rubber, and enables it to be worked more kindly. 

In the next series the whole of the specimens were placed in the 
same cylinder, and remained under pressure during the same period 
and under the same conditions. 


. Taste II, 
Experiments on Absorption, under a pressure of 6,000 1b. and at the 
ordinary temperature.— Results reduced to 10in. area. 
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These tables show tbat of all the substances tried, native unmasti- 
cated india-rubber absorbs by far the most water. The whole surface 
of the specimen had Icst its black colour, and become whitened 
daring the experiment. Taking the mean of three experiments, 
very closely agreeing, we find that native india-rubber after manu- 
facture absorbs jess water than in its native state, in the proportion 
0682 to 3-07, or 1: 4}. Vulcanised india-rubber appears to be the 
least absorbent substance tried, but when combined with carbon it 
absorbs nearly one-third more water (according to the results in this 
table) than in its pure masticated state. Gutta-percha and 
Chatterton’s compound are nearly alike in their resistance to absorp- 
tion, the latter being superior. in these experiments they increased 
in weight only one-half as much as pure india-rubber (masticated), 
aud twice as much as vulcanised india-rubber. Wray’s compound 
absorbed rather more than masticated india-rubber. Marine glue 
lost instead of increasing its weight. 





compound ; 6. Carbonised india-rubber; 7. India-rubber, not masti- 
cated. 

The next series of experiments was made under greater pressure, 
but in the same manner and for the same period of immersion :— 
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Third Series of Experiments on Absorption at ordinary temperatures.— 
Reduction of resulis to 10in area. 
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The temperature during these experiments was generally lower 
than in the second series, being frequently at the freezing point. 
There was loose ice in the cylinder when opened. ; 

The higher pressures in these experiments seem to bring out 
more decisively the differences in the amount of absorption ; but it is 
remarkable that while the relative absorption does not widely differ, 
and the order of the insulators in their resistance to absorption is the 
same, the absolute quantity absorbed under greater pressure is less 
than in the previous series of experiments. The only discrepancy 
between the two series of experi- 
ments is the relatively low Fics 
absorption of masticated india- ’ 
rubber. \ 

The order of merit, or power 
of resisting absorption, is, in 
these experiments:—1. Chatter- 
ton’s compouna; 2. Gutta- 
percha; 3. Masticated india- 
rubber; 4. Carbonised india- 
rubber; 5. Wray’s compound; 
6. Raw afle-subes. 

The last in this series ab- 
sorbed twenty-seven times as 
much as the first; gutta-percha 
and Chatterton’s compound hold, 
as before, the highest place, but 
the superiority of the latter was 
more manifest—it had become 
whitened at the surface, but 
apparently the water had pene- 
trated the thinnest possible tlm. 

The next experiments were 
made with a view to determine 
the effect of temperature on the 
absorption of water by these 
insulators. Recourse was had to 
the small cylinder c, Fig. 3, which 
was surrounded by the water 
bath b, 6, maintained at a uniform 
temperature of 100 Fah. by the 
gas jet g; ¢, ¢, is the thermo- 
meter. The lever by which the 
pressure was applied to the 
plunger is shown at L, L, attached 
to the firm cast iron base A, A. WANN , 

The ee ones —_ si : 7 wT UA 
tried separately, as in the first HANAN INN | 
series, a ae wien were Hil WA Il IHN AAA 
repeated at intervals. During the 
night it was necessary to remove the gas jet, as the uniformity of 
temperature could not be depended upon ; send for half the period 
of immersion the specimens were at a temperature of 50 deg. 
only, and for the remainder at a temperature of 100 deg. ‘The loss 
of weight after removal from the cylinder, in consequence of the 
evaporation of the water absorbed, was in these experiments noted, 
and it was found the specimens decreased in weight below their 
original weight when dry. 

In the whole of these experiments the pressure was 20,000 lb. per 
square inch ; area of specimens 8 square inches, and thickness about 
din. 
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Fourth Series of Experiments on Absorption at increased tempera- 
tures.—Results reduced to 100 hours and 10in. area. 
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Comparing the numbers in this table with those in the first series, 
which were made under precisely similar conditions in all respects, 
except temperature, which then did not exceed an average of 40 deg. or 
45 deg. Fah., it becomes evident that temperature has a considerable 
effect on the amount of water absorbed. Thus, gutta-percha at 40 deg. 
absorbed 0044 grains, at 75 deg., 0°27 grains, or six times as much. 
In like manner, india-rubber absorbed 0-177 grains at a lower tem- 
perature, and 0°45 at the higher, cr 2} times as much. Wray’s 





compound 0-072 at the lower temperature, and 0°58 at the higher, or 
seven times as much. 

Reasoning upon the foregoing experiments, a question arises as 
to the ratio or quantity of water absorbed in different times, and the 
condition of the specimens after a much more lengthened immersion. 
The present experiments, although showing the relative permeability 
of different insulators, do not afford data to determine the ultimate 
condition of the material intended to surround and insulate the 
conducting wires of the electric cable. To ascertain these facts a 
much more enlarged series of experiments is required, extending 
over a much greater length of time. If, for example, gutta-percha 
absorbs “015 grains of water in 100 hours, under a pressure of 
20,000 Ib. on the square inch, we want to determine the corresponding 
quantity absorbed in 1,000 hours; and further, at what period will 
the continuous absorption cease? These are questions of vital 
importance as regards the porosity of the specimens; and when 
ascertained, we should still require to know to what extent the 
insulation of the electric current would be impaired in the cable 
saturated with moisture. 

Should our best insulators, such) as Chatterton’s compound or 
gutta-percha, as given in the experiments, arrive at a point at which 
they will absorb no more water under a given pressure, it then 
becomes necessary that we should ascertain whether the water 
imbibed is sufficient to carry off the whole or part of the voltaic 
current, and whether the passage of the current through the insulator 
would accelerate, in turn, the oxidation, and consequent destruction, 
of the conductor. To solve these questions, we require, in my 
opinion, a long series of carefully conducted experiments, which 
would tend to give a reliability to these important undertakings 
which at present they have not attained.” 





ON THE MANUFACTURE OF CAST STEEL, IT'S 
PROGRESS, AND EMPLOYMENT AS A SUB- 
STITUTE FOR WROUGHT IRKON.* 

By Henry Bessemer. 


On the 13th of August, 1856, the author had the honour of 
reading a paper before the Mechanical Section of the British Asso- 
ciation at Cheltenham. This paper, entitled “ The Manufacture of 
Malleable Iron and Steel without Fuel,” was the first account that 
appeared shadowing forth the important manufacture now generally 
known as the Bessemer process. 

It was only through the earnest solicitation of Mr. George 
Rennie, the then president of the Mechanical Section of this Asso- 
ciation, that the invention was, at that early stage of its develop- 
ment, thus prominently brought forward; and when the author 
reflects on the amount of labour and the expenditure of time and 
money that were found to be still necessary before any commercial 
results from the working of the process were obtained, he has no 
doubt whatever but that, if the paper at Cheltenham had not then 
been read, the important system of manufacture to which it gave 
rise would to this hour have been wholly unknown. 

The diagram A shows in section the original fixed converting vessel, 
as patented and erected in London for experimental purposes in 1856, 
It will be observed that the tuyeres were passed through the sides 
of the vessel in a horizontal direction, the result was that the blast 
of air entered | a short distance into the fluid mass, and much of 
it escaped upwards between the sides of the vessel and the metal. 
The effect of this was the rapid destruction of the brick lining, 
caused by the excessive temperature generated in the process and 
the solvent property of the resulting silicate of protoxide of iron, 
which sometimes destroyed a lining of half a brick’in thickness 
during the blowing of two charges of metal for about twenty 
minutes each, Another difficulty arose from the impossibility of 
stopping the process without running out the metal, for if the 
blowing ceased for one instant the fluid metal would run into the 
tuyeres and stop them up. 

A great inconvenience of the fixed vessel also arose from the 
danger and difficulty in tapping out the fluid malleable iron with 
bar, after the manner of tapping an ordinary cupola furnace, for the 
blast had to be continued during the whole time the charge was 
running out of the vessel in order to prevent the remaining portions 
from entering the tuyeres. A similar difficulty arose while running 
in the crude metal from the melting furnace, since it was necessary 
to turn on the blast before any metal was run into the vessel, the 
first portions so run in were, in consequence, partially decarbonised 
before the whole of the crude metal had left the melting furnace. 

These were among; the more prominent difficulties that had to 
be remedied. It is, however, satisfactory to know that even in this, 
its infant state, the process and apparatus were practically successful, 
in proof of which there is placed upon the table part of a malleable 
iron railway bar made from pig iron, at Baxter House, by blowing 
air through it in the apparatus just described, the fluid malleable 
iron having been run into a 10in. square ingot mould and the bloom 
so made rolled direct into the bar shown. The small malleable 
iron forged gun will serve as an example of the clearness and 
freedom from cracks or flaws in mallcable iron so made and forged 
under the steam hammer. It is one of the very early productions 
of the process, and, like the malleable iron rail, was made wholly 
without any re-carbonising of the metal or the employment of 
spiegeleisen or manganese in any form whatever. Malleable iron 
so made from hematite pig iron is red-sbort, like all other wrought 
iron made wholly from hematite; but that it is perfectly malleable 
and extremely tough when cold may be seen on examination of the 
iron rope exhibited, which consists of four rods of 1}in. round iron 
twisted cold into a close coil. These bars extended 13in. in length 
in 4ft., and were reduced nearly jin. in diameter in the operation of 
twisting, thus showing that malleable iron so made possesses an 
extraordinary degree of ductility, 

It may be remembered that an important part of the process, as 
described at Cheltenham, in 1856, consisted in tapping the fluid crude 
iron from the blast furnace, and allowing it to flow direct into the 
converting vessel, and be there blown to the extent only of decar- 
bonising it so far as to produce cast steel. This part of the original 
programme has been most successfully carried out in Sweden, where 
an extensive establishment for its manufacture has been erected by 
M. Giranson, of Geffle. The large steel circular saw plate exhibited 
is an example of the convorsion of crude cast iron run direct from 
the blast furnace into the converting vessel, and there blown for 
nine minutes, in which period it had been converted into cast steel of 
the desired quality, and was then poured into an ingot mould 
without being re-carbonised, and wholly without the employment of 
spiegeleisen or manganese in any form whatever. 

With these few illustrations of the capabilities of the process as 
originally described at Cheltenham, the author will proceed to show 
how the disadvantages of the old fixed converting vessel were 
remedied and other improvements introduced. Many forms of 
converting vessels were tried on the large scale before this desirable 
object was attained. In some of them the lining was too easily 
broken down by the violent motion of so heavy a fluid as iron; in 
some of the forms tried the angles allowed the metal to solidify in 
them, and so clog up the vessel; in others, the mouth of the vessel 
being too small, caused the metal to be thrown out by the force of 
the escaping blast. It was also found that if the mouth was too 
large the heat escaped, so as to cause part of the converted metal to 
solidify in the vessel; the relative height and diameter of the vessel 
was also found to produce important differences in the working of 
the process; finally, and after many long and expensive trials, the 
form of vessel shown at B and C was adopted. ‘This vessel is made 
in two parts, so as to admit easily of its being lined up with a 
pulverised silicious stone, known as ‘ ganister,’ which so resists the 
action of the heat and slags as to last for fully 100 consecutive 
charges of steel before it is worn out. Its form is that of the arch 
in every position which prevents the lining from falling down by its 
own weight. There are no angles in which the splashes of metal 
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can solidify and accumulate. Its mouth directs the flame and sparks 
away from the workman, and from the moulds and other apparatus ; 
while the throat of the vessel, and the position of the mouth, almost 
entirely prevents the throwing out of the metal. The vessel is 
mounted on trunnions supported on stout pedestals, so that a semi- 
rotary motion may be communicated to it at pleasure. The tuyeres 
are p) at the bottom of the vessel, so as to force the air vertically 
upward through the metal, as shown, without coming in contact 
with the sides of the vessel. When the crude metal is to be run into 
the vessel it is turned on its axis nearly into the position shown at 
©, the mouth being a little higher up; a gutter will then conduct the 
crude cast iron from the melting furnace intoit. It is not necessary 
to turn on the blast until the whole of the metal is run in, because 
the tuyeres occupy a position above the level of it. As soon as the air 
is admitted through the tuyere the vessel is turned into the position 
shown at B, when its decarbonisation immediately commences. As 
soon as this is effected as much molten pig iron made from spathose 
iron ore is added to it as will restore the quantity of carbon neces- 
sary to produce the desired quality of steel, which is then jrun ‘into 
the casting ladle in the manner shown, and from whence it is trans- 
ferred to a series of iron moulds ranged in a semi-circular pit, each 
mould being {placed within the sweep of the casting crane; the 
filling of these moulds is regulated by a cone valve made of fire-clay 
and fitted in the bottom of the casting ladle, so as to be opened or 
shut at pleasure by means of a handle on the outside of the ladle. 

“Tt will be readily understood that in the fixed vessel first 
described any giving way of a fire-clay tuyere would stop the pro- 
cess and cause much inconvenience ; but with the movable vessel it 
is not so, forat any moment of time during the process the vessel 
may be turned on its axis and the tuyeres raised above the level of 
the metal ; the blast may then be turned off, the tuyere box opened, 
and the faulty tuyere stopped M4 or removed, after which the pro- 
cess may be again resumed. The movement of the vessel on its 
axis, the rise and fall of the casting crane, and the other cranes em- 
ployed for removing ingots from the casting pit, are all effected by 
@ simple hydraulic apparatus, so that the whole process is under the 
perfect control of a single operator, placed far away from the heat 
and showers of splashes that accompany the process, 

“Up to this period the manufacture of cast steel by the old as 
well as the new process is still so far imperfect that steel of the 
highest quality cannot be made from inferior iron. In the old 
Sheffield process the original quality of the Swedish charcoal iron 
— governs the quality of the cast steel made ; consequently, 
£36 per ton is freely given for the high class Danamora iron, while 
other brands of Swedish charcoal iron may be bought for £15. In 
— case these are expensive raw materials for the cast steel 
maker, 

‘In 1839 the trade of Sheffield received an enormous impulse 
from the invention of Josiah Marshall Heath, who patented in this 
country the employment of metallic manganese, or, as he called it, 
‘carburet of manganese.’ The addition of a small quantity of this 
metal, say from one-half to one per cent., rendered the inferior coke- 
made irons of this country available for making cast steel; it 
removed from these inferior qualities of iron their red-shortness, 
and conferred on the cast steel so made the _~ of welding and 
working soundly under the hammer. his invention was of 
immense importance to the town of Sheffield, where its value was 
at once appreciated. Mr. Heath, supposing himself secure in his 
patent, told his licensees that if they put oxide of manganese and 
coal tar or other carbonaceous matter into their crucibles along with 
the blister steel, that it would do as well, and be much cheaper than 
the carburet of manganese he was selling them ; in effect it was 
the same thing, for before the steel was melted the carbon present 
reduced the oxide of manganese to the metallic state, so that his 
patent carburet of manganese was formed in the crucible in 
readiness to unite with the steel as soon as it became perfectly 
fused. Butthe law decided that this was not Heath’s patent, and so 
the good people of Sheffield after many years of litigation were 
allowed to use it without remuneration to the inventor. 

“ Manganese has now been used for many years in every cast 
steel works in Europe. It matters not how cast steel is made, since 
manganese added to it necessarily produces the samo beneficial 
changes; no one better appreciated this fact than the unfortunate 
Mr. Heath, as evidenced by his patent of 1839, in which he declares 
that his invention consists in ‘the use of carburet of wanganese in 
any process whereby iron is converted into cast steel.’ Had Heath 
seen in his own day the Bessemer process in operation, he could 
not have said more; he well knew the effect produced by mang 
on steel, and, therefore, claimed its employment in any process 
whereby iron is converted into cast steel. 

“ With this patent of Heath’s expired and become public property, 
coupled with the universal addition of manganese and carbon to 
cast steel, it would naturally be supposed that the author, in com- 
mon with the rest of mankind, would have been allowed to share 
the benefits which Heath’s invention had conferred on the whole 
community, but it was not so. 

“ The reading of the author’s paper at Cheltenham in 1856 was by 
the powerful agency of the press communicated in a few days to 
the whole country. Great expectations of the value of the new 
process were formed, both by scientific and practical men, in proof of 
which it may be stated that licenses to manufacture malleable iron 
under the patent were purchased by ironmasters to the extent of 
£25,000 in less than twenty-five days from the reading of the 
Cheltenham paper. Great excitement existed at that moment in 
the iron trade,and many persons seemed to covet a share in an 
invention that — so much; there was, consequently, a 
general rush to the patent office, each one intent on securing his 
supposed improvement. It was thought scarcely possible that the 
original inventor should at the very outset have secured in his 
patents all that was necessary to the success of so entirely novel a 
system, he must surely have overlooked or forgotten something ; 
perhaps even left out all mention of some ordinary appliance too 
well understood to really need mentioning ; so in the jostle and 
hurry to secure something, any point on which a future claim could 
be reared was at once patented. Some of these gentlemen even re- 
patented portions of the writer’s own patents, while others patented 
things in daily use, in the hope that they might be considered new 
when added to the products of the new process. 

“Within six weeks of the date of the Cheltenham paper, 
Mr. Robert Musbet had taken out three patents, which form 
part of that long series of patents by which he hoped te secure to 
himself the sole right to eT manganese in combinetion with 
iron or steel made from pig iron by forcing atmospheric air through 
it. In this long serics of patents almost every conceivable mode of 
introducing manganese into the metal is sought to be secured. It 
was claimed if used in combination with pitch, or other carbonaceous 
matter; it was claimed if simply used in the metallic form, or, as 
Mr. Heath calls it, a carburet of manganese; it was also claimed if 
combined with iron and carbon—as in ot ree Manganese, 
in any of these states of combination, was claimed if put in with the 
metal prior to the t of the p 3; it was claimed if 
put in during the continuation of the process, and claimed if added 
to the steel after the process had been completed ; it was also claimed 
if put into any furnace, crucible, or vessel, that the converted metal 
might be run or poured into ; in fact, manganese and its compounds 
were so claimed under all imaginable conditions that if this series of 
patents could have been sustained in law it would have been 
utterly impossible for the author to haveemployed manganese with 
steel made by his process, although it was considered by the trade 
to be impossible to make steel from coke-made iron without it. 

“In the Mining Journal of September 24th, 1853, just four years 
before the first of Mr. Mushet’s series of patents a letter was pub- 
lished on the subject of Heath’s invention. The writer of that 
letter says—‘ I am a steel maker, and deny that steel was ever made 
with the addition of carbon and mangavese or carburet of manganese 
previously to Heath’s invention, and I confidently assert that uo 
cast steel maker can now carry on his business to profit without 
the aid of carburet of manganese. ‘There are,’ be says, ‘a hundred 
methods of im = with manganese, but they all involve 
the same p carbon and manganese into the steel pot in 











any form you please and at any time you like, and if the steel be 
thoroughly melted the carburet of ogee melts also and is 
alloyed, and the improvement is unerringly effected, and by the use 
in every instance of carburet of manganese.” 

“ This letter clearly shows how well the subject was understood 
in the steel trade thirteen years ago. 

“Very soon after the reading of the Cheltenham papers, several 
rough trials of the Bessemer process were made privately by 
persons in the iron trade, and defects discovered which were sup- 
posed by practical men to be perfectly fatal to the invention. Once 
more the press teemed with accounis of the process, but this time it 
spoke only of its utter impracticability, and of regrets that the high 
expectations originally formed were so fallacious. The storm, how- 
ever, gradually subsided, and the process and its author were soon 
entirely forgotten. Imperfections in the process there certainly 
were, but the author had had the most irrefragable proofs of the 
correctness of the theory on which his invention was based, and also 
that the reasoning on which it was soutterly condemned by the trade 
was in itself wholly fallacious; he, therefore, decided not to argue 
the question against a hundred pens, but to energetically prosecute 
his experimeuts and to remain silent until he could bring the process 
to a commercial success. When, at the expiration of about three 
years of incessant labour on the part of himself and his partner, Mr. 
Longsdon, and an expenditure of more than £10,000, the process 
was again brought before the public, not the slightest interest was 
manifested by the trade; it had been for years agreed on all sides 
that it was a total failure, and was looked upon simply as a brilliant 
meteor that had suddenly flitted across the scientific horizon, leaving 
the subject in more palpable darkness than before. This entire want 
of confidence on the part of the trade was most discouraging ; one of 
two things became imperative, either the invention must be abandoned 
or the writer must become a steel manufacturer ; the latter alterna- 
tive was unhesitatingly accepted, and Messrs. Henry Bessemer and 
Co. determined to erect a steel works at Sheffield, in the very heart 
of that stronghold of steel making. At these works the process has 
ever since been successfully carried on ; it has becomeaschool where 
dozens of practical steel makers received their first lessons in the 
new art, and is the germ from which the process has spread into 
every state in Europe, as well as to India and America. 

“ By the time the new works at Sheffield had got into practical 
operation the invention had sunk so low in public estimation that 
it was not thought worth paying the £50 stamp due at the expira- 
tion of three years on Mr. Mushet’s large batch of manganese 
patents; they were, consequently, allowed to lapse and become 
public property. 

“The author has, therefore, used without scruple any of these 
numerous patents for mangavese without feeling an overwhelming 
sense of obligation to the patentee. 

“At the suggestion of the author a works for the production of 
manganese alloys was erected by Mr. Henderson, at Glasgow, who 
now makes a very pure alloy of iron and manganese, containing 
from twenty-five to thirty per cent of the latter metal, and possessing 
many advantages over spiegeleisen, which it will doubtless replace. 
Two bright rods cf 1fin. diameter will be found on the table, they 
were folded up cold under the hammer. This extremely tough 
metal is made by using Mr. Henderson’s alloy in lieu of spiegel- 
eisen, which is incapable of making steel of such a quality. 

“A Prussian gentleman, M. Preiger, has been also successful in 
manufacturing a new alloy, which he calls ferro-manganese, con- 
sisting of sixty to eighty per cent. of metallic manganese. It is 
extremely useful in making malleable iron by the Bessemer process, 
in which spiegeleisen cannot be employed on account of the large 
proportion of carbon it contains. 

“It is gratifying to turn from a review of the troubles and impedi- 
ments of the past and briefly notice some of the more important 
applications of steel as a substitute for wrought iron. 

“Tn no case is this change of material more important than in the 
construction of ships, for in no instance are strength and lightness 
more essential. 

“The Bessemer cast steel made for ships’ plates by the several 
eminent firms now engaged in that manufacture is of an extremely 
tough and ductile quality, while it possesses a degree of strength 
about double that of the inferior kind of iron plates usually employed 
in shipbuilding, hence it is found that a much less weight of ma- 
terial may be employed, and at the same time a greater degree of 
strength may be given to all parts subjected to heavy strains. 

Most prominent among the builders of steel ships is the firm of 
Jones, Quiggin, and Co., of Liverpool, who have now constructed 
no less than 31,510 tons of shipping, wholly or partially built of steel. 
Of these, thirty-eight vessels are propelled by steam with an aggre- 
gate of 5,910-horse power, besides this the principal masts and spars 
of eighteen sailing ships have been made by them wholly of steel. 

“ Vessels of a large size, constructed to class AA twelve years at 
Lloyd’s, weigh, when built of iron, about 12 cwt. per ton measure- 
ment; whereas similar vessels built of steel weigh only about 
7 cwt. per tom measurement; thus an iron ship, to take first-class 
at Lloyd’s for 1,000 tons measurement, would weigh 250 tons 
more than a steel one of the same class. Such a vessel could, 
therefore, take 250 tons, or 25 per cent., more freight at the same 
cost, or could avail herself of the difference of immersion to leave 
or enter port when the tide would not permit an iron vessel to do 
so. As asteamer she would carry 250 tons more of coal, and thus 
be enabled to lengthen her voyage or take her coal for the return 
trip. The two steel paddle-wheel steamers launched at Liverpool 
by Messrs. Jones and Co., on the 15th ult., for Dublin and Liverpool 
service, will draw from 3ft. to 4ft. less water than iron steamers built 
on the same lines, and being thus enabled to leave port at all states 
of the tide, will not require a tidal train in connection with them, 
If the employment of steel for the construction of merchant vessels 
is found to be so important, how much more so is it for ships of 
war. Some of the larger class of armour-plated vessels require 
6,000 tons of iron for their construction, and an addition of 1,800 
tons in the shape of 4}in. armour plates. Now, if the frames and 
inner skin of such a vessel were constructed of steel it would be 
much stronger even if reduced to 4.000 tons in weight; this would 
admit of 9in. armour plates being used in lieu of 4}in., and would 
still leave the vessel 200 tons lighter than the present ones, and 
hence, as the resistance of the armour to impact is as the square 
of the thickness of the plate, we should have a vessel capable of 
resisting four times the fess of those at present constructed, while 
it would be 200 tons less in weight. 

“These important facts have not escaped the attention of Mr. 
Reid, our present talented constructor of the navy, and we shall, 
doubtless, soon have substantial proof of what may be effected by 
the employment of steel in the construction of ships of war. 

“The application of steel for projectiles has now become a 
necessity since the introduction of armour plates. We have before 
us a 110 Ib. shot, that has passed with very slight injury through a 
5in, armour plate, and also some specimens of bent angle iron, made 
of Bessemer iron, and rolled at the Millwall Ironworks, in London, 
and from the same works a portion of one of Hughes’ patent hollow 
steel beams for supporting thearmour plating in course of construction 
for the forts at Cronstadt; both these are interesting examples of 
what the rolling mills of the present day can effect, and of the facility 
with which cast malleable iron and cast steel admit of being worked 
into the most difficult forms. 

“There is no department in engineering in which the peculiar 
toughness of steel and its strength and power of resisting wear and 
abrasion are of such vital importance as in its application to railway 
purposes. This fact had long since impressed itself strongly on the 
mind of Mr. Ramsbottom, of the London and North Western Rail 
way, who commenced experiments with this material in 1861, 
carefully, though trustingly, he tried it step by step, not even at 
first venturing to employ it for passenger trains, but as proofs of its 
safety and economy crowded upon him, he carefuliy applied it to 
the most important parts of passenger engines, and even to the 
manufacture of the formidable engine crauks (at that time entrusted 
only to the mosteminent iron waking firms iu the kingdom), these iron 
cranks are now being replaced by steel ones forged from a single 
mass. One of these steel cranks, manufactured at the new steel 





works at Crewe, has been obliginely lent by Mr. Ramsbottom as an 
illustration of the use of steel for this purpose ; that gentleman hag 
also taken out of use a plain steel axle that has run a distance of 
112,516 miles, and now exhibits very slight signs of wear, 

“The tires of wheels, on which so much of the public safety 
depends, were then tried, but the exact amount of difference between 
the endurance of wrought iron and Bessemer steel for this purpose 
is not yet ascertained, as none of these steel tires are yet worn out; 
but enough has been shown to prove the advantage of entirely 
replacing iron by steel for this purpose. 

“Tn order to show how a steel tire will resist the most violent 
attempts to produce fracture, an example is given of a steel tire 
manufactured by Messrs. Bessemer and Co., of Sheffield; it was 
placed on edge under a six ton steam hammer, and subjected to a 
series of powerful blows until it assumed its present form, that of a 
figure of eight, a degree of violevce immensely more than it could 
ever be subjected to in practice. These tires are made without 
weld or joint, by forging them from a square ingot partly under the 
improved plau invented by Mr. Ramsbottom, and partly by an 
improved mode of flanging and rolling, invented by Mr. Allen, of 
the Bessemer Steel Works, Sheffield. 

“So important were found to be the advantages of employing 
cast steel as a substitute for wrought iron at the works of the 
London and North-Western Railway Company, that the directors, 
acting under the advice of their able engineer, determined on 
——— a large steel works at Crewe, which is now in active and 
successful operation. In the design and arrangement of their plant 
for working up the steel several important improvements have been 
introduced by Mr. Ramsbottom, among others his duplex hammer, 
which strikes a bloom on both sides of the ingot at once, in a hori- 
zontal direction, and thus renders unnecessary the enormous foun- 
dations required for ordinary hammers. Here, also, he has put up 
his improved rolling mill for rolling blooms of large size, the enor- 
mous machine being reversed with the greatest rapidity and ease by 
the attendant, without any shock or concussion whatever. 

“While matters were thus steadily progressing in the engine 
department of the company, the engineer of the permanent way, 
Mr. Woodhouse, took in hand a thorough investigation of a no Jess 
important problem, viz., the substitution of cast steel for wrought 
iron railway bars. For this purpose some 500 tons of rails were 
made, and put down at various stations where the traffic was consi- 
derable, so as to arrive, at the earliest period, at a true comparison 
of the respective endurance of wrought iron and cast steel rails, It 
will be unnecessary here to enter into the numerous details of the 
extensive series of experiments systematically carried out by Mr. 
Woodhouse ; the trials made at Camden will suffice to show the 
extraordinary endurance of steel rails. It is supposed that there ig 
not one spot on any railway in Europe where the amount of traffic 
equals that at the Chalk-farm bridge at Camden Town. At this 
spot there is a narrow throat in the line, from which converges the 
whole system of rails employed at the London termini of this great 
railway. Here all passenger, goods, and coal traffic have to pass; 
here, also, the making-up of trains and shunting of carriages ig 
continually going on. At this particular spot two steel rails were 
fixed on May 2nd, 1862, on one side of the line, and two new iron 
rails were on the same day placed precisely opposite to them, so 
that no engine or carriage could pass over the iron rails without 
passing over the steel ones also. When the iron rails became too 
much worn to be any longer safe for the passage of trains, they 
were turned the other way upwards, and when the second side of 
the iron rails were worn as far as the safety of the traffic would 
allow, the worn out rail was replaced by a new iron one—the same 
process being repeated as often as was found necessary. Thus we 
find, at the date of the last report on March Ist, 1865, that seven 
rails had been entirely worn out on both faces. Since then another 
rail has been worn out up to July, making sixteen faces worn out, 
the seventeenth face being in use on August 22nd, when the steel 
rail that had been placed opposite to them was taken up iu the 
presence of the writer, and, by the kind permission of Mr. Wood- 
house, now lies on the table before the meeting. The first face of 
the rail only has been used, and this is now become much thinner 
than it was originally, but, in the opinion of the platelayers, is still 
capable of wearing out another half dozen faces. Taking its re- 
sisting powers at three more faces only, it will show an endurance 
of twenty to one in favour of steel. 

“Mr. Woodhouse has asceriained, by careful and continued 
testing for twenty-four hours at a time, that an average of 8.082 
engine tenders or carriages pass over the steel rails every twenty- 
four hours, equal to 16,164 wheels every day for 1,207 days, making 
a total of 9,754,974 wheels passed over the rail. Subject to this ex- 
cessive wear the rail appears to have been reduced 7} lb. per yard, 
hence, for every grain in weight of steel lost by abrasion, no less 
than 371 wheels had to pass over it. Another steel rail, put down 
also in May, 1862, at a place much less subject to wear, has had four 
faces of iron rails worn out opposite to it, and still appears as if 
very little used; this rail is also placed on the table. An iron rail 
Wears out by the giving way at various parts of the imperfectly welded 
mass, aud not by the gradual loss of particles of metal, as in the case 
of the steel rail, which no amount of wear and tear seems capable 
of disjointing. It must be borne in mind that this enormous endu- 
rance of cast steel is not owing to its hardness or brittleness, as some 
have supposed, for, in fact, Bessemer steel possesses an extreme 
degree of toughness. There is before the meeting an example of 
this fact: one of the same quality of steel rails having been attached 
at one end to the main driving shaft of a steam engine so as to 
twist it while cold into a long spiral, measuring 9/t. in length at 
top and bottom, and only 6ft. if measured along the centre of the 
web. A single glance at this spiral rail will, it is presumed, dispel 
any idea of brittleness that may have been entertained. 

“In conclusion, it may be remarked that cast steel is now being 
used as a substitute for iron to a great and rapidly increasing extent. 

“The jury reports of the International Exhibition of 1851 show 
that the entire production of steel of all kinds in Sheffield was, at 
that period, 35,000 tons annually, of which about 18,000 tons were 
cast steel, equal to 346 tons per w2ek; the few other small cast steel 
works in the country would probably bring up this quantity to 400 
tons per week as the entire production of cast steel in Great Britain. 
The jury report also states that an ingot of steel, called the ‘ mon- 
ster ingot,’ weighiug 24 cwt., was exhibited by Messrs. Turton, and 
was sup to be the largest mass of steel ever manufactured in 
England. Since that date a great change has been made, for the 
largest Bessemer apparatus at present erected in Sheffield, at the 
works of Messrs. John Brown and Co., is capable of producing with 
ease every four hours a mass of cast steel weighing 24 tons, being 
twenty times larger than the ‘monster ingot’ of 1851. 

“There are now seventeen extensive Bessemer steel works in 
Great Britain. At the works of the Barrow Steel Company 1,200 
tons per week of finished steel can easily be turned out, and when 
their new converting house, containing twelve more five-ton con- 
verters, is completed, these magnificent works will be capable of 
producing weekly from 2,000 to 2,400 tons of cast steel. There are 
at present erected and in course of erection in England no less than 
sixty converting vessels, each capable of producing from three to 
ten tons at asinglecharge. When in regular operation these vessels 
are capable of producing fully 6,000 tons of steel weekly, or equal 
to fifteen times the entire production of cast steel in Great Britain 
before the introvuction of the Bessemer process. The average 
selling price of this steel is at least £20 per ton below the average 
price at which cast steel was sold at the period mentioned. With 
the present means of production, therefore, a saving of no less than 
£6,240,000 per annum may be effected in Great Britain alone even 
in this infant state of the Bessemer steel manufacture.” 








A Gneat railway bridge across the Jumna has been finished after 
many years of toil. This completes the heavy works on the East 
Iudia Railway, as originally plauned. The bridge over the Hoogbly, 
and the terminal om at Calcutta and Ghszecabad, where a june- 
tion will be effected with the Punjaub line, alone remain to put 
Calcutta in direct and unbroken communication with Delhi. 
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Sept. 15, 1865. 
ON CHAIN TESTING MACHINES.* 
By Sir W. G. Anmstrone, C.E., F.R.S. 

Tue engineering firm of which I am a member having been 
entrusted with the construction of the apparatus for testing chain 
cables and anchors lately established at Birkenhead, by the Mersey 
Harbour Trustees, had occasion to enter into a very careful con- 
sideration of the conditions requisite for effecting the operation in 
the best possible manner. As public attention has been forcibly 
directed of late to the importance of more accurate methods of testing 
cbains and anchors, a few observations on the subject of the Birken- 
head machine will not at the present moment be mistimed. 

The, most important consideration in the construction of a chain 
testing machine is to obtain an accurate indication of the strain upon 
the chain. The hydraulic press has been for many years the 
appliance universally employed for exerting the strain, and nothing 
can be better fitted for the purpose; but the methods of determining 
the amount of the strain have been extremely imperfect. Most 
commonly the strain has been estimated by the indications of a 
mitred valve pressed down by a lever and weight. The im- 
possibility, however, of restricting the tightening surface of the 
valve to a definite annular line, so as to exclude any variation of 
area, rendered this mode of indication highly delusive—so much so, 
indeed, that the attendants generally paid more regard to the indica- 
tion afforded by the crackling of the scale on the surface of the iron 
than to the amount of load upon the valve. By substituting a 
loaded plunger for a loaded valve the uncertainty arising from 
variability of surface is obviated; but a plunger requires a packing 
to make it water-tight, and the effect of the friction of this packing 
has to be considered in relation to the friction of the press. A 
plunger without friction would give untrue indications of the strain 
unless the press were also without friction ; but friction cannot be 
avoided in the press, and therefore friction becomes a necessary 
element of accuracy in an indicating plunger. ‘lo make this more 
apparent it is only necessary to consider that in the press the friction 
of the packing lessens the tension exerted on the chain, while in the 
case of the indicator the friction of the packing lessens the weight 
necessary to indicate the pressure. If, therefore, these two frictions 
be in harmony, the load on the indicator will be diminished in the 
same proportion as the tension on the chain, and thus a correct 
indication of the strain upon the chain will be obtained. 

The proper and usual packing for the hydraulic press is a cupped 
leather, but as the lip of the leather is pressed against the surface of 
the ram by the action of the water the amount of its friction varies 
directly as the pressure, It is, therefore, necessary that the 
indicating plunger should also be packed with a cupped leather, in 
order that its friction may likewise vary directly as the pressure ; 
but as the ratio of circumference to area is very much greater 
in the small ram of the indicator than in the large ram of 
the press, it is obvious that, with similar leathers, the relative 
friction would be widely different in the two cases. The 
friction may, however, be brought to a proper adjustment by 
reducing the breadth of the lip in the leather of the indicator until 
its friction is in unison with that of the press leather. This adjust- 
ment should be made when the press ram and the indicator plunger 
are both perfectly clean, and free from any lubricating substance, 
and in no subsequent use of the machine should either vil or grease 
be applied to these parts. The effect of employing a lubricator 
is to diminish the friction in the first instance, but afterwards to 
increase it, because the unctuous character of the lubricant is soon 
exchanged -for a stickiness, which produces an opposite effect. In 
fact, when grease or oil are used the frictions become so irregular 
as to render impossible an accurate correspondence between the 
press and the indicator. 

There is another desideratum in the testing of chains which re- 
quires a further elaboration of the indicating apparatus. When achain 
breaks in the test it is desirable to show not only that it failed to 
bear the full test strain, but also what was the amount of strain 
exerted at the moment of fracture. In the case of the Birkenhead 
machine, various indicators, upon the principle of those commonly 
used for steam pressure, were tried for the purpose of effecting this 
latter object, but none of them gave satisfactory results. An appa- 
ratus was, therefore, designed for the object which bas since come 
into very general use under the name of the “ pendulum indicator.” 
In this apparatus the pressure upon the indicating plunger is ex- 
hibited by the travel of a pendulum through a graduated arc. The 
movement is communicated from the plunger to the pendulum 
through the medium of a pound lever. When a chain breaks 
the pendulum falls back until stopped by a ratchet, but leaves a 
marker at the exact point on the scale attained by the pendulum at 
the moment of rupture. 

I have hitherto spoken of friction only in reference to the packing 
of the apparatus. This friction, as I have already stated, varies 
with the pressure, but there is also the constant friction due to the 
weight of the moving parts to consider. If the machine be used 
exclusively for high strains, in relation to its weight, this constant 
friction will be unimportant, but if a heavy machine be used for 
testing light chains, a considerable element of error will be intro- 
duced, unless a proportionate friction of the same constant character 
be added to the indicator. Still, however, it is better that very 
heavy machines should not be used for testing light chains unless 
they be constructed with more than one press, to act separately for 
light chains and conjointly for heavy chains. With this view the 
Birkenhead machine has three presses, the centre one being used 
alone for light strains, and the three acting in concert when great 
strains are to be exerted. 

Although an hydraulic indicator, properly constructed and cor- 
rectly adjusted in regard to its friction, may be safely relied upon 
as indicating with sufficient precision the strain exerted by the 
machine, yet, for the purpose of ascertaining, in the first instance, 
when correct adjustment has been attained, and also of detecting 
any discrepancy which may subsequently arise from dirt upon the 
ram or plunger, or from any other cause producing irregular fric- 
tion. it is necessary that every machine should be provided with a 
lever indicator, to which the chain may be directly applied, and the 
strain ascertained by the lifting of a weight. Such an apparatus 
requires to be accurately fitted with knife-edge bearings, in order to 
afford delicate indications; but as these are liable to deterioration 
by too frequent use it is better to reserve the lever apparatus as a 
standard of reference for adjusting the hydraulic indicator, which is 
not liable to deterioration by use. It is not necessary that the lever 
indicator should range as high as the hydraulic indicator, for if the 
two indicators register alike through a sufficient series of the lower 
Strains, no discrepancy would be manifested if the comparison were 
carried to the highest powers of the machine. 

I may here mention that nothing so soon deteriorates the lever 
apparatus as inadequate length of the knife-edges in relation to the 
Strain upon them, ‘The conclusion arrived at in the Elswick 
works is, that not less than one inch length of edge should be 
allowed to every five tons of strain upon the bearing. 

In the arrangement of a public chain-testing establishment it is 
desirable that the apparatus for the various operations should be 
placed in such succession as will allow the chains to move from 
process to process without any retrogression. The Birkenhead 
chain-tecting establishment commences with a store-room for the 
reception of improved chains. From this store each chain is 
dragged by a steam power capstan, through an opening in the 
parti'ion wall, on to the testing bench of the machine. It is there 
made fust, at the one end to the press, and at the other to a cross- 
head supported on live rollers, which cross-bead may eitber abut 
against & stop or be connected with the lever indicator. After the 
chain has been proved it is dragged by a second capstan direc'ly 
forward in the same line into the examiving room, and there 
Stretched upon one of the bevches, where it undergoes a close in- 
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spection. If found perfect it is then hauled forward by a third 
capstan through the heating oven and blacking trough, and is 
thence passed complete into the delivery store at the opposite end of 
the establishment. The course of the chain being thus in one 
straight line, it is necessary to carry it over the machinery at each 
end of the testing bench, and to accomplish this a channel of 
wrought iron is fixed over the machinery to support the chain in its 
passage. Should the chain fail in the test, or be found defective on 
examination, it is drawn off by one of the capstans to smiths’ fires, 
placed on the floor of the examining room, and, after repair, is 
again hauled to the testing bench for a second proof. For the con- 
venience of handling heavy chain at the smiths’ fires, an hydraulic 
crane is connected with each fire. Between the testing and 
examining rooms there is an intermediate room, called the indi- 
cator room, in which the lever and hydraulic indicators are placed, 
and the valves of the apparatus manipulated by an attendant in view 
of the indicators. 

Anchors are received into the same store-room as the chains, and 
the usual appliances are provided for fixing them in the test. 
Overhead cranes are employed for lifting the anchors, as well as for 
lifting the chains, in the two stores. 

There are two testing machines in the establishment fixed at 
opposite sides of the room. These are similarly arranged in every 
respect, but one of them is adapted to test up to a strain of 200 tons, 
and the other to 300 tons. 

The hydraulic pressure is supplied from a neighbouring accumu- 
lator used for a system of hydraulic machinery at work in the 
adjacent dock. 

As the general practice is to make chain cable in lengths of fifteen 
fathoms, the Birkenhead machines are adapted for that length, 
The Board of Trade have recently fixed upon that length as the 
limit of length of chain to be tested at onetime. The propriety of 
their so doing has been called in question, but I may state that it is 
the opinion of those persons who have the management of the 
Birkenhead machines that no advantage of any kind would be 
gained by testing chain in greater lengths. If there is to be a limit, 
it is clear that such limit is best fixed at the length at which chains 
are usually made. There is, besides, a positive objection to ex- 
ceeding that limit, because a greater length than fifteen fathoms 
cannot be tested without the use of intermediate supports, which, 
whether they be slides or rollers, are objectionable, as being liable to 
produce variations of strain in different parts of the chain. 

Another objection to permitting indefinite lengths of chain to be 
tested at one time arises out of the stretch to which chains are sub- 
ject in testing. This stretch occasionally amounts to five feet in 
fifteen fathoms, and, if that length of chain were greatly exceeded, 
it would involve a press of very inconvenient length, or necessitate 
taking repeated holds of the chain, which would be highly objec. 
tionable. I think, therefore, that the Board of Trade have acted wisely 
in imposing a limit, and in fixing that limit at fifteen fathoms.” 


ON TORBITE (A NEW PREPARATION OF PEAT) 
AND ITS USES.* 
By D. K. Crank, 0.E. 

Tue writer had occasion a short time since to inspect profes- 
sionally the works established at Horwich, in Lancashire, to 
mavufacture fuel and charcoal from peat, and was so struck with all 
that came under his notice, and impressed with the importance of 
the results obtained, that he feels that he cannot bring a more 
interesting subject before the meeting. 

The question of the manufacture of peat into fuel is in reality a 

question of supplementing the natural supplies of coal with a fuel, 
which may be made superior to it in every respect, more abundant, 
and more readily accessible. The consumption of coal is so enor- 
mous and goes on annually increasing at such a rate that, for some 
time past, serious apprehensions have been entertained that our coal 
measures will be exhausted at no very distant period. Our stock of 
coal, excluding all that lies at a greater depth than 4,000ft., bas boen 
estimated at 83,544,000,000 tons. In 1863 the consumption reached 
86,300,000 tons, and the average rate of increase for the last ten 
years has been two millions of tons a year. Thus, supposing our 
stock to have been correctly estimated, in less than 100 years our 
coal will be exhausted. Fortunately, however, nature has not left 
us dependent on our coal measures alone, but has also given us our 
bogs. 
Peat, it is well known, possesses many most valuable properties 
as a raw material for fuel, but the attempts hitherto made to utilise 
peat on a large scale have proved failures, owing to the difficulty 
of dealing with a substance exceedingly bulky, very loose, and 
holding from 75 to 85 per cent. of water. 

To separate the water and to condense and mould the peat into 
convenient sizes at a cost sufficiently low to render it commercially 
available as fuel, is a problem which has baffled the efforts of many 
operators. In most instances, compression has been applied for the 
purpose of imparting the requisite degree of ss y means of 
powerful hydraulic presses or other machinery. In the process 
adopted by Messrs. Gwynne and Mr. C. Hodgson, the peat is first 
dried and powdered, and then pressed into blocks; but the action of 
compression is purely mechanical, and though it imparts great 
compactness by bringing the particles of the peat into close con- 
tiguity, it does not really solidify the substance, since, on being 
exposed to heat, it resumes its original form and crumbles to pieces. 
Fuel thus prepared is totally incapable of resisting the action of a 
blast or even of a moderate draft, and though Mr. Hodgson still 
carries on the manufacture of fuel by his process, the cousumption 
is very limited, 

According to Mr. Cobbold’s mode of treatment the peat is 
meas in water for the purpose of separating the fibre from the 
more decomposed matter, and the water is afterwards got rid of 
either by simple evaporation or by means of centrifugal power ; 
but though by this means a very dense fuel is obtained, the sepa- 
ration of the fibre deprives the fuel of coherency, besides which the 
process is laborious and costly. Attempts have also been made in 
Ireland to utilise peat by manufacturing it solely for the sake of its 
chemical products. Many valuable products have thus been 
obtained, from which even paraffin candles have been made, but the 
cost far exceeded the market value. 

But such attempts have not been altogether in vain, inasmuch as 
the experience thus gained in the treatment of peat bas proved of 
great value. To know what will not do is a great step towards 
knowing what will do; and the more recent patents show, almost 
in the order of their dates, the slow but steady progress that has 
been made until one arrives at the system of manufacture recently 
inspected by the writer at Horwich: according to this system 
mechanical compression in any manner is studiously avoided, being 
not only costly but also ineffectual. Advantage has, on the con- 
trary, been taken of the natural property of peat, suitably prepared, 
of contracting as it parts with its moisture, and becoming perfectly 
solid and cohesive. ‘The means of separating the water suspended 
in the peat have, too, been carefully perfected. The necessity of 
dealing with, and getting rid of, such a large proportion of water 
has been a standing difficulty from the first and the cause of exces- 
sive expenditure. At Horwich the problem has been carefully 
studied, and the difficulties appear to have been successfully over- 
come. Until a mode of artificially drying peat rapidly and 
economically bad been worked out air drying was necessarily 
resorted to; avd where limited quantities of fuel—say about 
100 tons a-year—only are required to be made air drying may 
suffice, but for large quantities it would be, in our fickle climate, 
too uncertain a process to be depende on, and for seven months in 
the year it would not be available at ull. 
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According to the system matured and established at Horwich the 
peat, as it comes from the bog, is thrown into a mill expressly con- 
structed, by which it is reduced to a homogeneous pulpy consis- 
tency. The pulp is conveyed, by meaus of an endless band, to ths 
moulding machine, in which, while it travels, it is formed into a 
slab and cut into blocks of any required size. The blocks are 
delivered by a self-acting process on a band, which conveys them 
into the drying chamber, through which they travel forwards and 
backwards on a series of endless bands at a fixed rate of speed, 
exposed all the time to the action of a current of heated air. The 
travelling bands are so arranged that the blocks of peat are 
delivered from one to the other consecutively, and are by the same 
movement turned over in order to expose fresh surfaces at regular 
intervals to the action of the drying currents, so that they emerge 
from the chamber dry, hard, and dense. To the peat substance 
thus treated the name of “ torbite” has been given, from the Latin 
torbo, by which name peat is constantly mentioned in ancient 
charters. 

The next stege in the process is the treatment of the torbite in 
close ovens, when it may either be converted into charcoal for smelt- 
ing purposes, or may be only jally charred for use as fuel for 
generating steam, or in the puddling furnace, 

The whole of the Horwich system has been planned with a view 
to the utmost economy of time and labour. The raw peat is nearly 
altogether automatically treated by steam power—introduced at one 
end it issues from the other in the form of charcoal, within twenty- 
four hours after it is excavated from the bog, and the manual 
labour expended is almost entirely limited to the first operation of 
digging, consequently the actual outlay in labour and fuel in the 
production of the charcoal does not exceed from 10s. to 12s, per 
ton; but, in addition to the economy thus effected by charring, in 
close ovens, a considerable quautity of valuable chemical products 
are yielded, as ammonia, acetic acid, pyroxylic spirit, paratlin oils, 
the sale of which alone will nearly cover the expenses of the whole 
process. 

The fatty matter separated by distillation forms an excellent 
lubricating grease, the yield of which averages about 5 per cent. of 
the weight of charcoal produced ; in its crude state it has been sold 
for £12 per ton at Horwich. 

The charcoal made from torbite is extremely dense and pure ; ite 
heating and resisting powers have been amply and severely tested, 
and with the most satisfactory results. At the Horwich works pig 
iron has been readily melted in a cupola. About 80 tons of superior 
iron have been made with it in a small blast furnace measuring only 
6ft. in the boshes, and about 26ft. high. The ore onde was 
partly red hematite and partly Staffordshire, and the quantity of 
charcoal copsumed was 1 ton 11 cwt. to the ton of iron made, but in 
a larger and better constructed furnace considerably !ess charcoal 
will be required. It has also been tried in puddling and air furnaces 
with equally good results, considerably improving the quality ef the 
iron melted. For this pur the fuel was only — cheovel, 
in order not to deprive it of its flame, which is considerably longer 
than that from Some of the pig iron made at Horwich was 
then converted into bars, which were afterwards bent completely 
double when cold without exhibiting a single flaw. Messrs. Brown 
and Lennox, in testing this iron for chain cables, have reported that 
its strength was proved to be considerably above the average strength 
of the best brands. 

In Germany peat mixed with wood charcoal is very extensively 
used in the production of iron, the peat as prepared there not being 
sufliciently solidfto do the work alone, but it is found that the greater 
the proportion o a that can be used the better is the quality of the 
iron produced. The gas delivered from the high furnaces has also 
beén satisfactorily employed in the refining of iron and the puddling 
of steel. The value of peat in the production of iron has long been 
established. Iron metallurgists are agreed in the opinion that iron 
so produced is of very superior quality. In every stage of iron 
manufacture, and in welding, peat charcoal is most valuable. At 
Messrs. Hick and Son's forge, in Bolton, a large mass of iron, about 
10in. square, was heated to a welding heat with peat charcoal made 
at Horwich. The time occupied was less than the operation would 
have taken with coal; the whole mass was equally heated through 
without the slightest trace of burning on the outside, and in b - 
ing out the mass as much was done with one heating as ordinarily 
required two heatings to effect. 

‘he importance of obtaining an abundant supply, at cheap rates, 
of peat charcoal cannot, therefore, be too highly estimated. 

For the generation of steam the fuel made at Horwich has also 
been well tested, and its superiority over coal practically demon- 
strated both in locomotives and stationary engines. On the 
Northern Counties Railway of ireland a train was driven with it 
from Belfast to Port-rush, a distance of seventy miles, The result 
at the end of the journey showed a saving, as regards weight con~- 
sumed, of 25 to §o per cent, over the average of three months 
working with coal on the same journey. There was an excess of 
steam (conghout the run, though the fire-door was constantly o 
and the damper down. At starting the pressure was 100 lb., but 
during the trip, and while ascending a steep incline, it rose to 
110 lb., and afterwards to 120 Ib. with the fire-door open. While 
running there was no smoke, and very little when standing still. 

At the Horwich works the fuel was tested against cor! ander the 
boiler there. This was done on two consecutive days, the fire 
having on each occasion been raked out the night previous. 

The following results were obtained :—Coal got up steam to 10 1b. 
pressure in 2 hours 25 minutes, and to 25 lb. pressure in 3 hours; 
peat fuel got up steam to 10 Ib. in 1 hour 10 minutes, and to 25 Ib. 
in 1 hour 82 minutes; 21 cwt. of coal maiutained steam at 30 lb. 
pressure for 93 hours; 11} cwt. of peat fuel maintained steam at the 
same pressure for 8 hours. 

But in addition to this a large economy is effected by the use of 
peat fuel for the generation of steam in the saving of boilers and 
tire-bars from the destruction caused by the sulphur in coal, from 
which peat is free. 1nu Bavaria peat fuel has been used on the rail- 
ways for several years past, and the economy effected by its use in 
the wear and tear of the engines is stated by the officivls in their 
reports to be very considerable. : 

The bogs of Great Britain and Ireland cover an area exceeding 
five millions of acres, the average depth of which may be taken at 
20ft. Nature has thus supplied us with the means of adding to our 
stock of fuel some twenty thousand millions of tons 

In Ireland about a million and u half of acres have been 
thoroughly surveyed. In the reports of these surveys it is stated 
that beneath the peat an excellent soil, well situated for drainage, 
was found fit for arable or pasture land. When it is considered 
what peat is capable of doing, and all the results involved in the 
question of utilising peat, it is impossible not to feel impressed with 
the conviction that in what has been accomplished at Horwich the 
foundation has been laid of an undertaking of great national im~- 
portance and interest. 








Tue United States Postmaster-General has accepted the tender 
made by the Pacific Mail Steamship Company, for the service 
between San Francisco and Hongkong, touching at Honolula, 
Sandwich Islands, and Kanagawa, in Japan, as authorised by act of 
Congress. The compensation for the twelve round trips out and 
back is 500,000 dols. The company is to build four first-class side- 
wheel steamships, of from 8,500 to 4,000 tons burthen each, and the 
first steamship of the line is to leave San Francisco for China on or 
before 1st January, 1867. The term for the contract is ten years 
from the date of the commencement of the service. The distance 
from San Francisco to Hongkong is 7,050 miles, and from San 
Francisco to Kanagawa, the nearesi coal depot, is 5.475 miles. The 
average rate of speed of the steamships is not to be less than 200 
miles a day. Two more telegraphic lines will shortly conuect 
Russia with the north of Europe. The Czar has just given the 
necessary concession for laying down a sub-marine cable between 
G-islehamn, in Finland, and Nystad in Sweden, via the Aland 
Isles; and another from Cronstadt to Copenhagen, via Born- 
holm. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


1533. CHARLES DE Berevg, Strand, London, ‘* Improvements in the manu- 
facture of iron piers or erections, applicable more especially for carrying 
bridges at high elevations, or available for sheer legs and lighthouses.” — 
Petition recorded 5th June, 1865. 





2121. SAMUEL PuHiLuirs and come, oom Birmingham, “Certain im- 

~ pr ts e facture of safes, 

2122. ABRAHAM AKEROYD and JONATHAN LisTER, Bradford, Yorkshire, 
“Improvements in shuttles for weaving purposes.” 

2123. Oscar LAuRENcE, Euston-road, London, ‘‘A new medicine for the 
cure of the di of the st h (d dialgy, indigestion) and 
the hemorrhoids.” 

2125. Evezne Rimmew, Strand, London, “‘ An improvement in the manu- 
facture cf metallic capsules.” 

2127. AL¥RED Vincent Newtoy, Chancery-lane, London, “ An improved 
mode of, ,and apparatus for, drying timber, grain, and other marketable 
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1947. Pierre ALBxis Francisse Bosaur, Rue Buffaut, Paris, “* Imp 
ments in the preparation and application of certain colouring matters.”— 
Petition recorded 27th July, 1865. 





+ 


—A communication from Henry Bulkley, Cleveland, Ohio, 
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2128. Nicuowas CHARLES SZERELMEY, Belgrave-road, Pimlico, Middlesex, 





1954. WiuL1am Kine, Woodside, Finchley, Middlesex, ‘* Imp’ in 
pparatus for ding the progress of railway carriages and trains.”— 
Petition recorded 28th July, 1865. 

1963. BaLpwin LatuaM, Croydon, Surrey, and Rosert CaAMPseiL, Buscot 
Park, Berkshire, ‘“‘ Improvements in drying grass, hay, and other sub- 
stances, and in the machinery for effecting the same.” 

1988. Ferpinanp Kup, Frankfort-on-the-Main, ‘Improvements in gas 
burners.”—Petitions recorded 29th July, 1865. 4 

1978. Joun JaMEs StoLL, Champion-terrace, Tulse-hill-road, Brixton- 
hill, Surrey, ‘‘ A new self-g t ti motive power.” 

1975. Joun Ramszorrom, Crewe, Cheshire, *‘ Imp ts in the c 
ture of hoops and tires, and in the machinery employed therein.” —Peti- 
tions recorded 31st July, 1865. . 

1087. ALEXANDER DouLL, Westminster, “ Imp ts in the construction 
of atmospheric railways and carriages, and in working the same.”— Petition 
recorded lst August, 1865. 

2012. Epuraim SABeL, Moorgate-street, London, “‘Improvements in ma- 
chinery to be used in the manufacture of plate or sheet iron.”—A 
communication from Martin Dieudonné Henvaux, St. Servais, near 
Namur, Belgium. 

2014. He~ry DuNcaAN Preston CunnincHAM, Bury House, Alverstoke, 
Hants, “ An improved method of working guns.” , 

2016, WittiAmM Henry Preece, Southampton, Hampshire, ‘ Impr t 
in railway electrical signal apparatus.”—Petitions recorded 3rd August, 
1865. 

2022. Joun GauKxroger, Hebden Bridge, Yorkshire, and Joun Dopexon, 
Burnley, | hire, “Impr a hinery or apparatus 

for sizeing, drying, and beaming yarns of cotton or other fibrous sub- 

neces.” 
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2024. Emi Witp and Witneum Wrssxt, Berlin, Prussia, “ Improvements 
in wick holders or burners for lamps.” 

2026, Tuomas STALEY Ranky, Boston-street, Dorset-equare, London, ‘ Im- 
provements in securing roof Jamp-glasses of railway and other carriages, 
which i ts are also applicable to lighting the decks of ships and 
other situations,” . 

2028. Henxt ApRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in the construction of axle boxes and bearings.” — 
A communication from Edouard Chollet, Bois de Colombes, France. 

2030. Tuomas WILLIAM WrBLEY, Birmingham, “‘ Improvements in breech- 
loading fire-arms, and in revolving fire-arms and in cartridges.” 

2032. ALYRED Vincent Newton, Chancery-lane, London, “‘ Improvements 
in machinery for manufacturing cigars.”—A communication from John 
Prentiss, New York, U.3.—Petition recorded 4th August, 1865. 

2034. Hupert CyriLe Baupet, Rue St. Appoline, Paris, ‘A new or im- 
proved keyed musical instrument.” 

2036. Henry Geering, Birmingham, ‘Improvements in the sackings of 
metallic and other bedsteads, sofas, couches, and other like articles, 
which said improvements may also be applied to the seats of chairs, rail- 
way carriages, and other articies.”—A communication from Thomas Tun- 
nington, Elyria, Lorian County, U.S. 

2038. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the ornamentation of glass, and in the applications of glass so orna- 
mented.”—A communication from The Society Randal Cresswell, Alfred 
Tavernier, and Edouard Dodé, Paris. 

2040. AvoLpH MinLocuau, New York, U.S., “ An improvement in stills for 
the distillation of petroleum and other oily substances.”—Petitions recorded 
15th August, 1865. 

2042. ABRAuAM FouLert OsLER, Birmingham, “ Improvements in lamps for 
burning paraffin oil and other volatile oils.” 

2043. ADRIENNE ANASTASIE FouBERT, St. Helier’s, Jersey, ‘‘ Improvements 
in ores us for regulating the passage or flow of steam, water, and other 

uids." 





2044. WILLIAM PoLLock and Joun Stoso, Leven Bank Works, Dumbarton, 
“ Improvements in apparatus for washing yarns.” 

2048. WinuiamM Cuark, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus and fittings to be used in ships for facilitating the loading, unload- 
ing, and stowage of their cargoes."—A communication from Gilbert 
Auguste Fournier des Corats, Boulevart St. Martin, Paris. 

2050. WiLtiam CasTLe Doper, Washington, Columbia, U.S.,** Improvements 
in fire-arms,”"—Petitions recorded 7th August, 1865. 

2052. Hoxatio Fiercuer and Grorex Gore, Gateshead, Durham, “Im- 
provements in apparatus for communicating and signalling between 
passengers, guards, and drivers of railway trains,” 

2054. WiLu1aM Rei Corson, Manchester, “ Improvements in the construc- 
tion of shop fronts and other similar parts of buildings.” 

ae Wititiam Rock, Walworth, Surrey, “ Improvements in printing ma- 
chines.” ‘ 

2058. SamMorL Mippueroy, Sh ker-row, Doctors’. »} London. 
“An improved arrang t of hinery for brushing hair.”—Petitions 
recorded 8th August, 1865. 

2050. GvorGt Harvey and ALSxXANDER Harvey, jun., Glasgow, Lanark- 
—, N.B., “Improvements in machinery for screwing bolts and 
nuts.” 

2062. Henry CaRtwaicut, Dean Broseley, Shropshire, ‘Improvements in 
the construction of steam engines.” 

2068. James WiLL1AM SumNeEk, Vauxhall Bridge-road, Surrey, and CLEMENT 
Avevstus Scort, Brompton, Middlesex, ** Imr ts in the f 
ture of bricks and blocks for building and other purposes.” 

2070. Lupwie Scuap, Warrington, Lancashire, “‘ Improvements in the 
production of violet colours from magenta for dyeing and printing.”— 
— Petitions recorded 9th August, 1865. 

2071. Mark Henry Bianciard, Blackfriars-road, Surrey, ‘‘ Improvements 
in the manufacture of terra-cotta or vitreous stone.” 

2072. Tuomas Freperick HENLEY, Pimlico, Middlesex, ‘‘ Improvements in 
— ing and evaporating.”—Partly acommunication from Hypolite Girard, 

aris. 

2077. Tuomas ALLCock, Birmingham, “‘ Improvements in machinery to be 
used in the manufacture of stair rods.” 

2078. Jossrpu Fanren, Belfast, Ireland, ‘‘ Improvements in the process of, 
and hinery for, cleaning China grass and flax, and removing there- 
from the resinous and woody matters that adhere to the useful fibres of 
the plant.”—Petilions recorded 10th August, 1865. 

2083. RICHARD ARCHIBALD Brooman, Fleet-street, London, ** Improvements 
in treating and printing threads employed in weaving.”—A communica- 
tion from Stanislas Vigoureux, St. Denis, Paris. 

2084. Ronerr WILLIAMS ArMsTRoNG, Belleek, Fermanagh, ‘‘ Improvements 
in machinery for moulding hollow articles in earth, clay, and other like 
materials,” 

2086. Tuomas Enauisn Sreruens, Liverpool, “ Improvements in, and appli- 
cable to, railway carriages to enable passengers tv pass from one com- 
partment to another, and to give signals on trains in motion,”—Petitions 
recorded 11th August, 1865. 

2090. JAMES KNowuks, Eagley Bank, near Bolton, Lancashire, “ Improve- 
ments in machinery for lubricating the axles of colliery and other similar 
wagons or trucks,” 

2092. WiLLIAM Epwarp Newton, Chancery-lane, Londen, *‘ An improved 
burglar-proof lock.”—A communication from Charles Cushing Dicker- 
man and Gilbert Smith, Springfield, Massachusetts, U.S. 

2094. Henry Woopwarpb, Cannon-street, London, “ Improvements in gas 
burners,”—Petitions recorded 12th August, 1865. 

2096. Robert ALEXANDER WILLIAM WrsTLeY, Camden-road, Camden Town, 
Middlesex, *‘ A combination of improved method, apparatus, and recep- 
tacles for storing, preserving, transferring, and discharging certain fluids 
for sanitary and protective purposes.”—A communication from Henry 
Pinkus, Boulogne, France. 

2100. JAMEs Tuomas Lockey, Sutton, near St. Helen’s, Lancashire, “ Im- 
provements in and connected with the manufacture of copper.”— Petitions 
recorded 14th August, 1865, 

2104. JouN WILLIAM McDermott, New York, U.S., “Improvements in 

















2108. James Broun, Ardgowan-square, G k, Renf hire, N.B., 
** Improvements in revolving fire-arme, in projectiles, and cartridges.” 
2109. WILLIAM OLDFIELD WiLson and Josep Witson, Liverpool, ‘* Im- 

rovements in self-acting apparatus for extinguishing fire and sounding 

re alarms.” 
2110. MicuaxL Henry, Fleet-street, London, ‘‘ Improvements in the pro- 
duction of surfaces by means of photography."—A communication from 
ny ag Boulevart St. Martin, Paris.—Petitions recorded 1ith Au- 





gust, b> 

2112, WinuiaM CLarg, Chancery-lane, London, “ Improvements in apparatus 
for taking measurements,”— A communication from George Beard, Saline- 
ville, Columbiana County, Ohio, U.S. 

2114. Joun Ixeuam and Joun Cuuran, Bradford, Yorkshire, ‘ Im- 
a in the treating China grass or other vegetable fibrous sub- 
stances,” 

2116. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for the manufacture of r bags."—A com- 


munication from Delavan Clark, Buffalo, New York, U.S. 
2118. WiLLIaM Wxst, Tredenham House, St. Blazey, Cornwall, ‘ Improve- 
oust, 1808 preparing lubricating compouuds.”—Peticions recorded 16th Aus 
» § 


Imp in the manufacture of paper boards and pipes.” —Petitions 
recorded 17th August, 1865. 

2129. Gzorgs Hepexcomse Smiru, North Perrott, Somersetshire, “ An 
improvement in dyeing and preparing hemp and other fibres for the ma- 
nufacture of yarns and fabrics.” 

2135. ARTHUR YouNG and Witu1am YounG, Gower-street, London, “Im- 
provements in type distributing and composing machines,” 

2136. Wiu1aM Epwarp Genes, Wellington-street, Strand, London, ‘‘ Im- 
proved machinery or apparatus for ing the thick of parts of 
calf skins or of other skins or hides,”—A communication from Adolphe 
Bel, Autun, France. 

2138. Gorge Howarp, Berners-street, Oxford-street, London, “ An im- 
roved method or process for ornamenting walls and other surfaces of 
uildings."—A communication from Carl Friedrich Guntter, Stuttgard, 

Wurtemberg. 

2139. Joserpu Lionrt Natsu, Brighton, Sussex, ‘‘An improved apparatus 
for illustrating astronomical phenomena.” 

2141. Joun Hors, Bridge-street Brewery, Reading, Berks, ‘* Improvements 
in packing cases or boxes for holding or packing bottles or bottled 
liquids.”—Petitions recorded 18th August, 1865. 

2143. Witt1AM Woop and James WILLIAM Woop, Monkhill, near Ponte- 
fract, Yorkshire, ‘I its in the f of Pomfret cakes, 
rolls, and pipes, and of lozenges, and in apparatus to be used in the 
manufacture of such articles.” 

2144. Joun SamugEL Watson, ALBERT Horwood, and CHARLES Brumrit, 
Pall Mall West, St. James’s, Westminster, ‘‘ Improvements in construct- 
ing cunstant galvanic batteries for giving a signal or alarm in case of fire, 
and any other telegraphic purposes.” 

2145. Groree WuitrorD, Acacia-road, Middlesex, “A toy or game called 
‘ Flying fish.’ ” 

2146. CHARLES EpKINS, JAMES NEWMAN, and THOMAS GREAVES, Birming- 
ham, “Imp ts in the facture of buttons.” 

2147. RicHaRD ARCHIBALD Brooman, Fieet-street, London, “An im- 
proved method of twisting threads."—A communication from Desire 
Sival and Leon Sival, Roubaix, France. 

2149. WituIAM EpwaRD Newron, Chancery-lane, London, ‘‘ Certain im- 

in bi for making bricks.”"—A communication from 
Egbert Cox Bradford and James Henry Renick, New York, U.». 

2150. JaMES BatTLe AvstTIN, Victoria Wharf, Earl-street, Blackfriars, 
London, *‘ Improvements in apparatus for stopping bottles.” 

2151. Wrun1am Soper, Friar-street, Reading, Berks, ‘‘ Improvements in 
breech-loading fire-arms.”—Petitions recorded 19th August, 1865. 

2155. Furemine Jenkin, Duke-street, Adelphi, London, “ Improvements in 
machinery to be used in the manufacture of, telegraph cables.”— Petition 
recorded 2\st August, 1865. 

2156. Danie. GrorGe Staicnr and SterHen Sraicut, Charles-street, 
Hatton-garden, London, ‘Improvements in the manufacture of keys 
for pianofortes, and other musical instruments requiring such keys.” 

2157. JamMes ALFRED TURNER, Nutsford Vale, West Gorton, near Man- 
chester, *‘ An improved covering for rollers or cylinders,” 

2158. Joun Lockwoop. Leeds, Yorkshire, “Improvements in steam boiler 
and other furnaces.” 

2160. ManueL Jose Lopgz-y-Munoz, Havana, Cuba, ‘‘ Improvements in 
machinery for making cigarettes.” 

2161. CHARLES MARSDEN, Kingsland-road, London, “Improvements in the 
construction of electric telegraph cables, and in the preparation of tele- 
graph wires.” 

2162. Derwas OwEN Jonzs, P » pshire, “ An imp d appa- 
ratus to facilitate the cleansing and examination of the bottoms of ships 
and other submerged structures.” ‘ 

2163. Joun Giteert Avery, Regent-street, London, “ A new composition 
suitable for use as paint and protective coating.”—A communication 
pg William Potter, Saratoga, U.S.—Petitions recorded 22nd August, 
1865. 
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2165. Henry WILuIs and Georer Rick, Worcester, ‘Improvements in 
sewing machines, and in winders for sewing machines.” 

2166. Jonny Howarp &Scotr, Nutsford Vale, West Gorton, near Man- 
—_ “An improved furnace for annealing iron and steel wire or 
rods.” 

2167. Joun Newton, Preston, Lancashire, ‘‘ An improved gully or stench 
trap for the prevention of the escape of noxious effluvia from drains or 
sewers, and for preventing the ingress of sand or other solid matters into 
the same.” 

2161. LippMANN JACOB LEvisonN, Powell-street West, Goswell-road, London, 
“An improvement in syphons.” 

2170. DonaLD McKe.uar, Glasgow, Lanarkshire, N.B., “ Improvements in 
lithographic and copper-plate printing, and in the machinery or apparatus 
connected therewith,” 

2171. Epwarp Henry Crappock Moncxtox, Dublin, “Improvements in 
the manufacture of the straw of rye, and other straws and grasses, 
oe fibre, and utilising the refuse.”"—Petitions recorded 237d August, 
1865. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2245. OtiveR Bennett, Tramingham, Middlesex, Massachusetts, U.S., “A 
new and useful steam blower or blast apparatus for furnaces."—A com- 
munication from John Allen Bassett, Salem, Essex, Massachusetts, U.S. 
— Deposited and recorded 31st August, 1865. 

2270. SterueN KettLe, Goswell-street, Clerkenwell, London, “ Improve- 
ments in wat reioset apparatus, urinals, and the like, and appliances 
thereto.” —Deposited and recorded 4th September, 1865. 


Patents on which the Stamp; Duty_of £50 has been Paid. 


2459. Joun Ropekt Jounson, Stanbrook-cottage, Hammersmith, Middlesex, 
and JouN AsSiworTH Hakrisoy, St. Andrew's-road, Southwark, Surrey. 
—Dated 5th September, 1862. 

-. Faas SNIDER, jun., Dorset-street, London.—Dated 6th September, 

862. 

2472. JAMES HARTSHORN, Mansfield-road, and WiLLIAM Repeats, Notting- 
ham.— Dated 8th September, 1862. 

2506. WestLey Ricuakps, Birmingham.—Dated 11th September, 1362. 

2476. ALEXANDER JARDINE ALDERMAN, Guildford-street, Bic bury, London. 
—Dated 8th September, 1862. 

2481. WiLLtaM Hirst, Halifax, Yorkshire.—Dated vth September, 1862.” 

2474. GeoRGE WASHINGTON BELDING, King-street, Cheapside, London, 
Dated 8th September, 1862. 

2520. GrorGe Benson, Manchester.—Dated 12th September, 1962. 











Patents on‘which the Stamp Duty of £100'has been Paid, 
2014. Joun Fisupen, Woodshade, near Todmorden, L hire.—Dated 6th 
September, 1858. 
2069. LEONARD KaBrRRY and THOMAS MitcugLL, Rochdale, Lancashire, — 
Dated 11th September, 1858. 
2081. Lucign Vipi8, South-street, Finsbury, London.—Dated 14th Septem- 


ber, 1858. 
2175. Joun Morrison, Birmingham.—Dated 30th September, 1858. 





Notices to Proceed. 

1200. GzoreE Pomeroy Doper, Upper Thames-street, London, “ Improve- 
ments in pickers for looms.” 

1203. Witu1aM LeatuaM, Brookfield Works, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus for working or cutting coal or minerals, 
and for compressing or exhausting air to be employed therein, or for 
other purposes, some parts of which apparatus are also applicable to 
upright shafts and other parts for regulating the flow or discharge of 
steam or other elastic fluids.”— Petitions recorded 29th April, 1865. 

1213. JOHN CHARLES Davis, Leadenhall-street, London, ** Improvements in 


knife 





1222. JosspH FELIX ALLENDER, Park Gate, near Sheffield, and Tuomas 
FReperick Casuuy, Sheffield, Yorkshire, *‘ Imp in fast lor 
driving bands, straps, belts, harness, or other such like purposes.”—Peti- 
tions recorded 1st May, 1865. 

1224. Rest Fenner, Red Lion-court, Fieet-street, London, “ Improvements 
in embossing presses to facilitate the operation of relief colouring ou 
envelopes, note paper, and other similar articles of stationery.” 

1229. THomMas ALLCockK, Birmingham, “ Imp’ ts in finishing and 
polishing metal tubes and rods, and in apparatus or machinery to be em- 
ployed therein.” 

1230. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Im- 
provements in the means and apparatus for regulating the power and 
velocity of machinery or apparatus in motion.” 

1231. JuLKs CaTILLoN, Hatton-garden, London,“ An improved self-supplying 
pen,” —Petitions recorded 2nd May, 1865. 











1232. Jean Baptists Lavancuy, Peter-street, Wardour-street, London, “A 
now or improved chair-ladder.’’ 





1235. PerzR ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ‘‘ A new apparatus for ascertaining the degree of torsion 
and resistance in the threads of textile substances.”—-A communication 
from Monsieur Bienaimé Felix Brunet, Rue Rivoli, Paris.— Petition re- 
corded 8rd May, 1865. 

1246. Joun STALKARTT, Dover, Kent, ‘‘ Imp ts in ploughs.” 

1250. WinL1aM Roserts, Millwall, Poplar, Middlesex, ‘‘ Improvements in 
shackles or links for connecting chain cables and other chains.” 

1252. ALEXANDER MACckIR, Warrington, and Heyry GARSIDE and Jaues 
SaLMon, Manchest * Imp ts in machinery for distributing 
printing type.”— Petitions recorded 4th May, 1865. 

1257. THOMAS JEFFERSON MayYAuL, Red Lion-court, Fleet-street, London, 
“Improvements in the manufacture or treatment of india-rubber or 
gutta-percha, or compounds thereof, applicable to the production of ste- 
reotype plates and other forms,” 

1260. JosgPH MITCHELL, Inverness, Scotland, “ Improvements in construct- 
ing r streets.” 

1261. JosspH WapswortH, Macclesfield, Cheshire, and Henry Dusser and 

ts in Jacq! and indexing 











JAMES McMurpo, Manchester, ‘“ Imp: ts i 
machines.”— Petitions recorded 5th May, 1865. 

1266. IsRaBL SWINDELLS, Wigan, Lancashire, *‘ Improvements in the manu- 
facture of coal gas.”—Petition recorded 6th May, 1865. 

1270. James Bucuanan, Liverpool, “‘ Improvements in furnace fire-grates,” 
—Petition recorded 8th May, 1865. 

1275. Ropert BaRtow Cooiky, Northampton, ‘‘ Improvements in the manu- 
facture of elastic knitted or looped fabrics.”’ 

1278. JoHN CorNELIUS Craigie Hatkett, Cramond House, Midlothian, 
N.B., ‘An improved composition for coating iron or other vessels, and 
for other similar purposes.” 

1283. THoMas JEFFERSON Maya, Red Lion-court, Fleet-street, London, 
* Tmprovements in door and other mats, part of which improvements is 
also applicable to brushes and brooms, and to producing card or tooth 
surfaces employed in operating on various fibrous substances.”—Petitions 
recorded 9th May, 1865. 

1309. THoMAS JEFFERSON MAYALL, Red Lion-court, Fleet-street, London, 
“Impr in the facture of hose and other flexible tubing, 
which improvements are also applicable in uniting surfaces of india-rubber, 
gutta-percha, or of compounds thereof, to other, or to woven or 
other fabric or material for other purposes.”—Petition recorded 11th May, 





1865. 

1815. Eine COoRDONNIER, Boulevard Sebastopol, Paris, ‘‘ Improvements 
in tents and stalls, and in the means of fixing them in the ground.” 

1317. JamEs HgsrorD, Cunliffe-street, Bolton, Lancashire, ‘* Improvements 
in machinery for stretching cotton and other fabrics or materials.”— Peti- 
tions recorded 12th May, 1865. 

1484. Bexsamin LAWRENCE, Coleman-street, London, ‘‘ An improvement 
in inkstands.”"—A communication from Phineas Lawrence, New York, 


U.S. 

1488. Luxe Marrtix, Blackburn, Lancashire, ‘‘ An improved method 
ae apparatus for, moulding wheels.”—Petitions recorded 30th May, 
1865 


De 

1498. Tuomas SuMMERSON, Hope Town Foundry, Darlington, Durham, 
nn in foundry cupolas."—Petition recorded 81st May, 

1513. Witntam Epwarp Newron, Chancery-lane, London, “An im- 
ctw pocket lantern."—A communication from John Augustus Minor, 

iddletown, Connecticut, U.S.—Petition recorded 1st June, 1865. 

1561. WiL1aM Epwarp Newton, Chancery-lane, London, “ An improve- 
ment in steam engine governors.”"—A communication from Estus Lamb, 
and Henry Stephen Mansfield, Blackstone, Massachusetts, and Lyman 
Anold Cook, Cumberland, Rhode Island, U.S.—Petition recorded 7th June, 


1865. 

1621. WitL1aM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for preventing collisions and other accidents on railways.”—A com- 
munication from Eugene Vincenzi, Boulevart St. Martin, Paris.—Petition 
recorded 15th June, 1865. 

1756. JouN FRANKLIN Jones, Rochester, Monroe, New York, U.S., ‘‘Im- 
pr ts in hines for making paper board.” 

1757. STEPHEN Bates, New Radford, Nottingham, ‘‘ Improvements in the 
manufacture of bobbin net, or twist lace made on bobbin net or twist 
lace machines.”"—Petitions recorded 3rd July, 1865. 

1787. JoHN FRANKLIN Jones, Rochester, Monroe, New York, U.S., * Im- 
pr ts in hinery for the facture of paper and paper.” 
— Petition recorded 6th July, 1865. 

2044. WiLt1aM PoLtock and Joun Stoso, Leven Bank, Dumbarton, N.B., 
“Improvements in apparatus for washing yarus,”—Petition recorded 7th 
August, 1865. 

2096. RoBERT ALEXANDER WILLIAM WESTLEY, Camden-road, Camden Town, 
Middlesex, “A combination of improved method, apparatus, and recep- 
tacles for storing, preserving, transferring, and discharging certain fluids 
for sanitary and protective purposes.”—A communication from Henry 
Pinkus, Boulogne, Paris.—Petition recorded 14th August, 1865. 

2125. Evgens RIMMEL, Strand, London, ‘‘ An improvement in the manu- 
facture of metallic capsules.”—Petition recorded 17th August, 1865. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
9th September, 1865. 

2212, 4d. ; 2580, 4d.; 2581, 4d. ; 2582, Is. 2d.; 2583, 4d. ; 2584, 4d. ; 2585, 
10d. ; 2586, 8d. ; 2587, 8d.; 2588, 4d. ; 2589, 6d. ; 2590, 10d. ; 2591, 4d. ; 
2592, 4d.; 2593, 10d. ; 2594, 4d. ; 2595, 4d. ; 2596, 1s. ; 2597, 4d. ; 2598, 
4d. ; 2599, 4d. ; 2600, 10d.; 2601, 4d. ; 2602, Sd. ; 2603, 1s. ; 2604, 10d. ; 
2605, 4d.; 2606, 6d. ; 2607, 4d. ; 2608, 4d.; 2609, 4d. ; 2610, 4d.; 2611, 
10d. ; 2612, 10d. ; 2613, 8d.; 2614, 4d. : 2615, 2s. 10d. ; 2616, 4d. ; 2617, 
10d.; 2618, 10d.; 2619, 10d. ; 2620, 4d.; 2621, Sd.; 2622, 4d.; 2623, 
1s. 10d.; 2624, 4d.; 2025, 4d.; 2626, Sd.; 2627, 4d.; 2628, 4d. ; 2629, 
1s. 4d. ; 2630. 1s. 2d ; 2681, 6d. ; 2632, 4d. ; 2633, 10d. ; 2634, Sd. ; 2635, 
10d. ; 2636, 10d. ; 2637, 8d. ; 2638, 10d.; 2639, 8d. ; 2640, 4d. ; 2641, 4d. 5 
2642, 10d. ; 2643, 4d. ; 2644, 28. ; 2645, 4d.; 2646, 4d. ; 2647, Sd. ; 2648, 6d. ; 
2649, 10d. ; 2650, 10d. ; 2651, 6d. ; 2652, 6d. ; 2653, 4d.; 2654, 4d.; 2655, 
10d. ; 2656, 4d. ; 2657, 2s, 2d. ; 2658, Gd. ; 2659, 4d.; 26.0, 4d, 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr 
Bennet Woodcroft, her Majesty’s Patent Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tae ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Ciass 1.—PRIME MOVERS." 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Gc. 
485. J. R. SWANN, Edinburgh, “ Steam engines."—Dated 21st February, 
186 


In place of the slide valve usually employed, the inventor applies at each 
end of the cylinder of a steam engine a pair of rotating valves, one for the 
admission and the other for the exit of the steam. These valves are hollow 
cones fitted in suitable cases ; each cone has a passage through it on one 
side, and there is a correspondin; e in the case. When these 

es are brought to correspond with each other the steam passes trom 
the interior of the cone outward through the case. The valves are cau 
to revolve continuously in one direction by spur gear or otherwise. From 
the exit valves the steam into a casing which surrounds the otnter, 
and thence away; thus the cylinder is steam-jacketted. The piston he 
constructs in the following manner :—He employs two split packing ome 
with covering plates at the top and bottom, and he makes passages throug 
the covering plates to admit the steam to the back of the packing ~~ 
which are thus expanded, and caused to press firmly against the sides of the 
cylinder.—Not proceeded with. : 
492, R. A. BROOMAN, Fleet-street, London, ** An improved mercuro-hydraulic 
motor.”—.A communication.— Dated 22nd February, 1865. au 

This invention is based upon the property of mercury, on account . 
density, of imparting an ascensional power to water which passes tvoage 
it. The inventor utilises this ascensional power, which water in tra om 
mercury possesses, to cause a paddle or bucket-wheel to rotate, and ~| 
obtain motive power. This invention consists in the employment ina wg 
containing mercury of a bucket or paddle-wheel, and in causing “a * 
traverse or rise through this mercury, ee of the water being rex r 
than that of the mercury, and being derived from a reservoir on @ hig “4 
level ; the water in rising through the mercury forms a continuous jet, 
whic ate upon the buckets of te wrened ‘The motion may be taken 
cury and uces rotary motion in the wheel. J 
from the Rhaft of the wheel to drive any machinery required.— Not pro- 
ceeded with. aida 
493. J. Huuisy, Macclesfield, “ Boilers for heating water an ivering @ 

an equal temperature to any number of flow pipes, and also for the 
generation of steam.” —Dated 22nd February, 1865. 
This invention cannot be described without reference to the drawings. 
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496. W. E. Newton, Chancery-lane, London, “ Improved balanced slidz 
valve.”—A communication.—Dated 22nd February, 1865. 

The object of this invention is to balance the pressure of the steam on the 
back of a slide vaive in such a manner that the same will work equally free 
under a pressure of a hundred pounds or more to the square inch as it does 
in the open atmosphere. This object is obtained by combining with the 
valve a small cylinder, in which works a piston, and through a series of in- 
tervening levers, rockers, and links, the upward pressure of steam on the 
piston is made to counterbalance the downward pressure on the back of the 
valve, and the valve is therefore perfectly balanced. The bottom of the 
valve chest forms the seat for the slide valve, and a reciprocating motion is 
imparted to this valve in the usual manner.—Not proceeded with. 

501. M. P. W. Bouton, Tew Park, Oxfordshire, ** Obtaining motive power 
from aeriform fluids and from liquids." —Dated 22nd February, 1865. 

When it is desired to heat air or aeriform fluids in a close vessel under 
pressure, this may be done by forcing into the vessel heated matter in a 
state of fusion, which may be injected into the vessel in numerous small 
jets or streams. The matter thus employed may be a metal or metallic 
alloy in @ state of fusion, or it may be some compound of a metal with non- 
metallic elements, such as metallic oxides, chlorides, fluorides; salts, such 
as carbonates, silicates, borates, and mixtures of such substences. The 
heated liquid may be made to flow in contact with plates, surfaces, or 
bodies surrounded by the aeriform fluid which it is desired to heat, and 
may be made to pass through perforations in these. Also the aeriform 
fluid may be caused to pass through the heated liquid, receiving heat in its 

through it. The piston of the pump employed for forcing the 
heated liquid may be similar to that which the patentee described in the 
specification of a previous patent, as applicable to engines which are 
worked by heated gases. The valves employed may be kept cool in the 
interior by the passage through them of water or liquid. The exterior of 
the cylinder may be ke,,t cool by water, the interior being separated from 
this by some substance which is a slow conductor of hext, This method of 
heating fluid may be employed for superheating steam. It may also be 
employed to heataeriform fluid when used as in Stirling’s airengine. I» 
such @ case, to prevent oxidation of materia!, the aeriform fluid employed 
may be some fluid other than atmospheric air, such as nitrogen or carbonic 
oxide The following is a move of employing heated acriform fluid for the 
production of motive power:—Heated aeriform fluid which has been con- 
tained in a ves-el under pressure is caused to issue in a constant stream or 
blast into a passage communicating with the air, acting like the blast in 
the chi y of al engine ; it draws air, or causes air to be forced 
into the passaxe. The cooler current of fluid thus created passes into a 
chamber in which it creates pressure, and from this chamber the fluid 
passes to a cylinder in which it works a pistou ; or it may work several 
pistons in several cylinders, 
516, J. Jacop and R. Piuzineer, Dudley, ‘* Apparatus for generating 

heat.” —Dated 24th February, 1865. 

This invention relates to an improved method of heating furnaces of 
various descriptions steam boilers, and other apparatus, by means of gases 
burnt in comb nation with superheated steam made as dry as possible, and 
with either hot or cold air. 

521. W. Oram, Salford, “ Hudraulie pumps in connection with engines of 
motive power.”— Dated 24th February, 1865. 

This invention consists in ar:anging two pumps, one at each end of the 
steam cylinder and piston, and attaching the plunger of one pump to the 
crosshead at the end of the pistou rod, a forked connecting rod being em- 
ployed between the crosshead and the crank shaft, so that the pump may 
occupy the space between the forks, and in a direct line with the steam 
cylinder. The plunger of the other pump is to be attached to the end of 
an extended part of the piston rod, passing through a stuffing-box in the 
opposite end of the cylinder, so that one steam cylinder and piston placed 
directly between the two pumps works them both.—Not proceeded with. 
526. J. Huxpy, Birmingham, “ Apparatus for raising weights for moving 

heavy bodies.” Dated 24th February, 1865. 

This instrument or apparatus consists of a cylindrical roller of a length 
equal to several times its diameter. At or about the middle of the roller, 
and in a plane at right angles to its axis, one or more arms or levers are 
fixed, by means of which a rotary motion may be given to the rojler. An 
endless band or loop of cord is fixed at or about its middle to one or more 
of the arms or levers, and the opposite ends of the loops are fixed respec- 
tively to the body to be moved and a fixed body. By giving a rotary 
motion to the roller, by means of the arms or levers, the loop of cord is 
wound on the rolier, and the said loop of cord shortened. The body to be 
moved is drawn in the required direction by the shortening of the loop. 
The winding of the loop takes place at its middle, and both halves of the 
loop are wound and shortened simultaneously, The arms or levers on the 
working of the instrument pass between the opposite sides of the loop, and 
the instrument may be fixed at any point by means of rings sliding lousely 
on thecord. By sliding one or more of these rings towards the roller, and 
passing it over the end of one of the arms or levers, the motion of the arm 
or lever is prevented, and the instrument fixed in the position to which it 
has been brought. The power of the instrument may be made greater or 
leas by altering the ratio between the diameter of the roller and the length 
of its levers. The patentee makes the instrument or apparatus of wood or 
metal, or partly of wood and partly of metal. 








Cxias3 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 


487. E. JESURUM, Gresham-street, London, ‘' Machinery for stopping rail- 
way trains.”—A communication.—Dated 21st February, 1865. 

In carrying out this invention the patentee applies to each carriage 
levers or arms, which are hinged or jointed to the under side of the frame, 
and each lever at its lower end carries a small elliptical wheel mounted on 
an axis. When the train is travelling these levers or arms are carried in 
an inclined position, but should it become necessary to stop the train 
suddenly the levers or arms are allowed to fall till the small elliptical 
wheels come down on the rails, the levers or arms then immediately become 
vertical, and the carriage is lifted off the ordinary running wheels. The 
carriage is then supported on the elliptical wheels on which it runs, until 
in a very short time the forward motion is absorbed in the short up-and- 
down motion which the running of the elliptical wheels imparts to the 
carriages of the train. 

488. C. V. WaLKER, Redhill, Surrey, and A. O. WauKer, Florence-road, 
New Cross, “ Blectro-magnetic apparotus for railway signalling.”— 
Dated 2ist February, 1865. 

This invention consists in using one and the same electro-magnet to 
move an index into either of two positions, in either case locking or 
securing it in the position into which it is moved, and by the action of the 
same electro-magnet at the same time to strike a bell or gong or not, as 
may be required, the twofold or threefold operations being effected by a 
single current of electricity of momentary duration, and for railway 
signalling purposes requiring only one telegraph wire for two (up and 
down) lines of a railway. 

504, G. SuncuaiR, Edinburgh, ‘‘ Signalling between passengers and guard or 
driver in railway trains.” — Dated 23rd February, 1865. 

This invention consi-ts in fitting to one end or to both ends of railway 
carriages, a don the outside the:eof, two weighted wings or metal plates 
or dises, each of which is carried by a rod, the lower end of which is 
fas'ened by « b»It to the carriage, and on which it is free to turn ; a metal 
loop, within which the rod is passed, limits the movement of the rod and, 
consequently, of the signal plate, both inwards and outwards. Each rod is 
furnished with the chain, the inner end of which terminates in a ring. 
These rings are passed over the hinged tongue of a disengaging hook fixed 
at about the centre of the carriaze and near the upper art thereof, and the 
tongue is secured to the body of the hook by a ring sliding down the hook 
and over the tongue ; this last-named ring is attached to a cha‘n passed 
OVer @ pulley and carried inside the carriage along the roof on both sides to 
the end of the furthest compartment, so as to be within easy reach of every 
passenger in each compartment. Supposing a passenger desires to make a 
signal, he pulls the chain in the carriage, thereby raises the ring on the 
divengsging hook and lets free the hinged tongue, which falling the signal 
rod chain rings slip off, and the sigual rods and plates, having nothing to 
Tetain them, fall outwards. and the plates show themselves beyond the line 
of the carriages on both sides. The patentee's wing signal may be fitted to 
the guard’s van worked by a chain running through every carriage. 

520. J. K. Donanp, Glasgow, “ Per »anent way and rolling stock of rail- 
ways.”— Dated 24th February, 1865. 

This invention has for its object to reduce that wear and tear of the 
permanent way and rolling stock which is due to the jolting or irregular 
motion of the carriages. The jolting referred to is partly due to the want 
of continuity in the rails, and this defect is by that invention partly 
remedied by having the rail ends cut obliquely, so that before each wheel 
completely leaves one rail-length it is partly supported by the next one. 
The defect is more completely remedied by rolling the rails in halves as 
though divided vertically and longitudinally. These half-rails are bolted 
together with the joints on one side disposed between ‘hose on the other 
Side, and the joints are also, by preference, cut obliquely. The inside 
longitudinal feces of the half-rails may be made slightly concave towards 
each other, so as to insure perfect contact at the top aud bottom edges.— 
Not with, 

524, J. SHORTRIDGE, Sheffield, “ Manufacture of chain cables.”—Dated 24th 
February, 1865. 

This invention cannot be described without reference to the drawings. 
530, G. Score. Clarendon-gardens, Maida-hill, London, “ Communicating 

with the guard of a railway train by means of a footboard.” —Dated 24th 
February, 1866. 
This invention consists in the employment of a folding footboard extend- 











ing beyond the carriage at each end, so as to enable the guard, by means 
of a wider footboard than is now used on railways, to pass from one end of 
the train to the other. At each end of the carriage the inventor provides a 
handle or lever, thereby enabling the guard, either with his hand or a] 
to turn over the flap and so pass along the train. A hand-rail will be fix 
on the side of each carriage, so that the guard will be enabled to pass and 
repass without danger.—Not proceeded with. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

489. J. Krieuiey and R Suepaarn, Laister Dyke, near Bradford, ** Circular 
box Woms.”—D ted 2nd F bruary 1865. 

This mvention relates to means or apparatus for operating the “ clicks ” 
or “catches” which are attached by means of pins to one end of what 
are technically termed the “ pulling levers,” to the other extremity of 
which are also attache! the “ puiling catches” for actuating the circular 
revolving shuttle box, in order to procuce any desired change in the colour 
of the weft employed, the chief object bein to obtain greater simplicity 
in detail and certainty of action. For this purpose, instead of the o:dinary 
levers, card pins, and connecting rods, the patentees employ a bell cranked 
lever or levers, ha-ing its fulcrum or their fulcra upon a stud made fast 
to the framing of the loom ; the euds of the bell cranked levers are placed 
in suitable guides or brackets from the main framing of the loom. In the 
bracket or guide, placed immediately over the card cylinder of the Jacquard 
apparatus, »re the pins which 0, erate these levers. These pins are formed 
with heads, and are capable of rising and falling freely, and are entirely 
disconnected from the bell cranked levers. One end of each of these bell 
cranked levers rests upon one of the pins (there being one pin for each of 
the levers employed), and as the cards of the Jacquard apparatus are 
brought in contact with one or other of these pins, it is thereby caused to 
rise vertically, giving motion simultaneously to one or other of the bell 
cranked levers ; and, in cons quence of the opposite end of the bell cranked 
levers being in contact with the clicks or catches of the pulling levers, one 
or other of these catches is brought into position to be raised by the cam 
or tappet levers as may be required by ihe pattern being woven. 

490. J. MALLISON, Halliwell, near Bolton, ‘‘ Treating yarns or threads pre- 
viously to the processes of dyeing and dressing.” —Lated 22nd February, 
1805. 

This invention is designed for the purpose of preparing yarns or threads 
so as to render them fit for use in that description of machines described 
in the specification of letters patent yran ed to H. Cooke (No. 576), in the 
year 1856 and in similar machines which have not hitherto been quite 
successful from the want of such method of treating the yarn. The 


| improved method relates to the mordanting of the yarns or threads, and 


consists in passing the yarn or threads from the warper’s beam (that is in 
a wide or laterally distended state), through a trough or troughs contain- 
ing any suitable mordant, such as sumach, catechu, or other suitable 
sudstance containing tannin, and on to another beam, or from a series of 
beams on to a corresponding number of beams, or from bobbins on to a 
beam; after passing through squeezing rollers they may be allowed to 
remain in a partially wet state, to absorb as much of the remaining 
mordant as possivie ; or they may be passed very slowly through the 
mordant troughs to ensure thorough saturation. The yarns or threads 
having been thus mordanted in the warper’s beam state, are then ready 
without warping or winding to be dyed, sized, and dressed in avy machine 
which eff-cts the processes simuitaneously ; or, if preferred, in separate 
machines. ~ Not proceeded with. 

491. T. Panimntr, Manchester, “ Scarfs."—A communication.—Dated 22nd 

February, 1865. 

This invention relates to the description of scarf principally worn in 
Africa, Turkey, and other eastern countries, usually made of fine soft 
worsted warp and woollen weft, and woven as an open single twilled 
cloth. The improvements consist in manufacturing the said scarfs with 
worsted warp, hard twisted, and fine wool weft, and in the weaving the 
body or the middle portion of the scarf is to be woven in a close fine 
bold twill, in the method known as diagonal, the said twill to be thrown 
up on both sides of the cloth, and the borders or side extremities of the 
scarf are to be woven double with twill stripes or herring-bone twill, by 
which means the scarfs are rendered more durable. The ends of the scarf 
may either be left plain or faced, as it is termed, with coloured stripes or 
borders, and be made with fringes at both ends. 


494. J. Doperon. Burnley, Lancashire, J. GAUKROGER, Hebden Bridge, York- 
shire, and W. »HACKLETON, Todmorden, * Looms for weaving.”—Dated 
22nd February, 1>65. 

This inventien relates to the letting-off motion in looms for weaving, 
and the improvements consist in arranging and applying parts or appa- 
ratus in combination with ordinary friction chains, straps, or cords, levers, 
or weights, to the warp beam in such manner that, as the quantity of yarn 
or warp on the beam is diminished, the pressure thereon becomes less in 
the same ratio or proportion, and thus the letting-off motion is rendered 
self-adjusting. 

508. A Barker, Millgate, near Rochdale, ‘‘ Looms for weaving.”—Dated 
2vd February, 1865, 

This invention relates to a novel and peculiar arrang t of h 
whereby the cloth or fabric is more regularly and evenly taken up 
throughout the entire length of the piece as it is woven than hitherto, by 
the employment of which the ordinary sand and cloth roller is dispensed 
with, one roller only being used upon which the cloth accumulates during 
the weaving. The invention consists in the employment and use of a bow! 
pressing upon the fabric wound upon the said one roller, which bow! is 
secured to one end of a lever the fulcrum of which is fixed to the cross bar 
of the loom ; to the opposite end of this lever a bell crank lever is attached, 
which actuates a sliding pawl as the bowl in the aforesaid lever is depressed 
by the increasing diameter of the cloth roller; the bar or rod forming the 
support and fulcrum of such sliding pawl is attached to the slay, thus 
causing such pawl as the slay vibrates to act upon a fluted cone drum 
placed and secured outside the framing, and in connection with the gearing 
actuating the cloth roller.—Not proceeded with. 

511. S. SAVILLE, Bradford. Manchester, “ Separating wool from refuse, mixed 
fabrics, &c.” —Duted 23rd F. bruary, 1805. 

This invention consists in submitting mixed fabrics or materials con- 
taining wool to the joint action of an acid and other substances which the 
patentee has found to possess a restraining effect, so as to prevent injury 
to the wool, and to preserve or partially so, the dyed colours. The sub- 
stances he has found to possess this property, when added to the acid 
employed, are alkalies, alkaline earths, and metals, or salts of these sub- 
stances. 

517. W. E. Groen, Wellingtou-street, Strand, “ Apparatus for shearing and 
burling all sorts of woven fubrics."—A communication.—Dated 24th 
February, 1865. 

This invention consists of a square plane or cutting tol hollowed 
interiorly in the shape of a wide slot or mortice, the narrow .t opening of 
which operates on the fabric by means of two steel blades, which are 
grooved or fluted on the face of the side fixed to the wood, such flutings 
being to the number of from ten to twenty-five to the half-inch, according 
to the fineness of the fabric to be operated upon. These blades present a 
sharp and triangular touthing formed by a bevel on the side opposite the 
fluting, that is to -ay, that it is the bevel made on the flutings which forms 
the toothing. The blades are fixed on the small side of the plane, so that 
the teeth of one blade may be opposite to those of the other, leaving an 
interval of from three-~ixteenths to a quarter of an inch between the blades, 
according to the fabric to be prepared, which interval forms a slot or 
opening through which the waste cuttings pass off. These blades are 
firmly fixed by means of screws wo the wooden holders or bars forming the 
body of the tool or ins rument, The thickness of the blades is about one- 
twelfth of av inch, by from about one inch to one and a half inches in 
breadth, and the wood of the plane or instrument is from about three to 
five inches in breadth at its broadest part, and from two to three inches in 
thickness at the side, the length being variable accorging to the breadth of 
the woven fabric to be prepared. This plane is formed of two equal parts 
placed in juxta p sition by means of a pin or spindie at each end, and by a 
screw at each extremity, which serves to keep the two parts of the tool 
together. The part which operates on the woven fabric presents a convex 
surface, so as to facilitate contact of tool and fabric. The apparatus is 
arranged so as to be set in motion either by hand or by a to-and-fro motion 
obtained from any hanical arrang . or by acircular motion, in 
which latter case the toothed blades are mounted round a hollow cylinder 
in sufficient number for the work required. This latter arrangement is 
especially suitable for effecting the shearing and burling of fabrics (cloths, 
for example), the nap or downy part of which must always be opera’ 
upon in the same direction. An iron or steel spindle, the two ends of 
which serve for crank pins, is passed longitudinally through and secu 
to this cylinder by cross bars or arms. 

531. E. P. H. Gonpou1n, Paris, * Cotton gins."—A communication.—Dated 
24th February, 1865. 

The patentee claims, First, providing the surface of one or of both the 
ginning rojlers of cotton gins witha series of endless, ar nular, or elliptical 
flutings, grooves, furrows, serrations, or incisions, situated parallel to each 
other ina slanting or oblique direction in respect to that of the axis of 
the rollers. Secondly, the general arrangement and combination of parts. 











Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, V indlasses, Implements, Flour 
ills, Gc. 
522. 8S. Howarp, Bedford, “ Steam engines applicable to ploughin ,&¢."— 
Dated 2th February ,18 ‘ 
In carrying out this invention the patentee adopts a transverse fire-bo 





which, in this instance, is situate midway of the length of the boiler, and 
he constructs a smoke box or fiue at each end of the boiler, which smoke 
boxes he connects with the fire-box by tubular flues running longitucinally 
of the boiler. The heated gases lead off from the smuke boxes to a central 
chimney within which the steam dome is situate immediately above the 
fire-box. From the upper part of this dome the steam is taken and con- 
ducted by a pipe or pipes through a heated flue to the cylinder or cylinders 
of the engine. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bric‘s, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 


453. W. E, Ganon, Wellington-street, Strand, London, ** Machinery for the 
manvfacture of various articles in pottery, earthenware, &c."—A commur 
nication. — Dated 17th Feb: wary, 1865. 

This machinery is composed of four principal parts, which are, Fir-t, a 

mould suited to the shape of the article to be made; Secondly, a movable 
piece which supports the said mould; Thirdly, a revolving shaft, at the 
lower part of which is fixed a small board which hangs from it ; Fourth! 
a driving wheel. When it is desired to manufacture plates, the mould w 
present on its upper side a cavity shaped like a plate. ‘This mould will be 
placed on the movabie piece which serves as suport for it, or upon any 
Other arrangement provided it can rise and descend ; it must set freely on 
and in this piece like a tenon in a mortice without the aid of a mailet. 
The revolving shaft is formed of a piece of iron round at the top, and 
having at the bottom a board about two inches thick, and the breadth of 
which will somewhat exceed the diam:ter of the mould, which is that of a 
plate. The under side of this small board will be cut toa bevel, or rath recut 
toan obtuse edge ; this edge, which will exist on the projecting breadth of the 
lower part of the ~mall board, will be cut or modelled sv as tu enter the 
mould, which it will resemble, being in projection what the mould is in 
hollow, This edge will turn in bevel so as to pres: aud polish the clay, 
instead of simply scraping it. This board is intended as a -ub-titute for 
the hand of the workman. It will be tixed, that is to say, will not rise and 
lower, and the framing which holds it will be arranged accordingly. It 
will be held upricht by being passed into two holes made in two cross 
pieces forming part of the framing. A toothed wheel attached to it will 
gear with the driving wheel, both placed horizontally. The movement of 
this small board may, however, be effected by any suitable mechanival con- 
trivance ; hand, or avy other motive power, may be used,—Not 

with. 

480. C. W. Homur, Dukinfield, “ Machinery jor making and pressing 
bricks.” —Dated 21st February, 1865. 

This invention consists of certain improved combinations of machizery 
for making and pressing bricks in moulds formed in revolving mould 
plates. The clay or brick earth in a pulverised or plastic state is put into a 
hopper or pug mill placed over and between the two mould plates, which 
receive an intermittent rotary motion by catches on a reciprocating bar or 
other suitable mechanism. At the lower end of the bopper or pug mill isa 
plate with diagonal biades, which revolve in the same or in the contrary 
direction to the blades of the pug mill. ‘These diagonal blades press the 
clay into the moulds, which are provided with plungers ; these plungers 
are furced upwards by a toggle joint or wedge acted upon by an eccentric 
or crank to compress the clay against a top plate, which is weighted to the 
desired extent by a lever and sliding weight. When the brick has been 
formed and pressed in the mould, the plunger is raised by an ineline to lift 
the brick out of the mould ready to be removed from the machine.—Not 
proceeded with. 

482. W. Hircuun, Birmingham, “ Sash fasteners.”"—Dated 2ist February, 

865, 


1865. 

This improved sash fastener has for its object additional mechanical 
force in its construction, so that resistance may be better overcome and 
additional security afforded. In effecting this object the inveutor fixes a 
quick wormed screw in vertical ears on the front or prince p p a'e, and on 
which screw is placed a traversing bar, which, wy ) outof +e, & sames a 
vertical or other position, but when in action is thrown back horizontally ; 
and by turning the screw this bar traverses to and fro, and from the 
formation of the inner end and a graduated projection on the back sash 
plate the parts are engaged, and by continuing the revolution of the screw 
the sash or other object to which it is applied will be braced or held in 
close contact. But tor large sashes, and for extra security, he prefers using 
a right and left-handed worm with the thumb piece fixed in the middle, or 
at either of the ends, or actuated by other equivalent means. In this case 
two traversing bars would be required, the back plate being formed and 
arranged for the action or engagement of the additional traversing bar.— 
Not proceeded with. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
t plements of War or for Defence, Gun Carriages, ge. 


421. J. Von DE Perprnpere, Birmingham, *‘ Breech-loading fire-arms."— 
Dated 14th February, 1865. 

This invention consists, First, of the following improvements in central 
fire breech-loading fire-arms, The patentee el »ngates the barr: 1 at its rear 
or breech end, and in the said elongated part he mak 8 an opening to which 
he hinges a charge chamber, The charge chamber is hinged to the side of 
the barrel, and opens by moving in a horizontal plane. In opening for the 
reception of the charge, the free end of the charge cham er is thrown 
towards the muzzle of the gun, the open end of the charge chamber being 
turned towards the breech end of the gun. After the introduction of the 
charge the chamber is turned upon its hinge and introduced into the open- 
ing in the barrel. The discharge of the gun is effected by a central striker 
which strikes either upon a percussion cap put on a nipple fixed in the 
hack of the charge chamber, or the said striker forces a needle thro: gh a 
small hole in the back of the charge chamber and discharges the c«r rbige. 
The said striker is constructed and worked iu the followme manner:—A 
tubular slide working in the prolongation of the barrel, and moving in the 
direction of the axis «f the barrel, carries in its axis the cylindrical rod or 
striker described, which bas on its inner end the needle already referred to. 
When a percussion cap is employed, a hammer-head is fixed m ) lace of the 
said needle, The sai rod and tubular side are connec ed by « spiral 
spring surrounding the rod, which spring tends to press the rod within the 
slide. After discharge the rod and slide are drawn back tog-ther, and the 
trigger engages with the said rod and fixes it in its withdrawn position, 
By pressing forward the slide the spring is con pressed, and the charge 
chamber is at the same time bolted down. The »lide is fixed «np posit on by 
asnap fastening. On pressing the trigger the central rod is dienzage:, 
and is urged forward by the compressed spring, so as to cause it to sinke 
the cartridge and discharge the gun. The charge chamber springs open on 
the withdrawal of the slide, and is fixed down before the bolting described 
takes place by a «pring bolt fastening. The charge c amber is capable of 
turning into a position at right angles to its normal position, so that when 
opened its mouth may be brought uppermost, and it may be charged with 
a bullet and loose powder similar to a muzzle loading gun. The invention 
consists, Secondly, in making cartridges for breech loading fire-arma in the 
following manner :— He makes in the centre of the base of the pr. jectile a 
small recess or hole, in which the fulminating powder encased in metal 
is placed. The needle in discharging the cartridge passes through the gun- 
powder, and strikes the fulminating powder through the metal in wh ch it 
is cased, 

424. J. Porpry, Oxford-street, London, “,Breech-loading fre-arms,"”—Dated 
14th February, 1965. 

This invention cannot be described without reference to the drawings. 

425. B. THomPsuNn, Birmingham, “ Fire-arms.”—A communication.—Dated 
14th February, 1865 

The obj-ct of this invention is to make a breech-loading shot gun or to 
convert an ordinary muzzie-loading shot gun or muske', Into a breech- 
loading arm, and to this end it consists in a novel construction and arrange- 
ment of parts whereby the movement of a lever in one direction is made to 
force the stock away from the barrel at the butt end, so as to admit of the 
charge being introduced into the gun at the breech, and the movement of 
the lever in the opposite direction is made to draw the stock and barrel 
together and firmly lock and secure them against casual movement inde- 
pendent of each other while the piece is being discharged. 

426. B. THompson, Birmingham, “ Cartridges.” —A communication.—Dated 
14th February, 186). 

This improved cartridge consists of a case of any suitable material, with 
a pin firmly secured in one wall of such case, and extending nearly to the 
opposite wall, which opposite wall is perforated to permit the application 
of a percussion cap to the end of the pin or rod within the case, and outer 
cap closing the aperture in the case to confine the percussion cap and pre- 
vent the escape of gas. 

438. G. T. Bousrieip, Brizton, Surrey, “ Armour-plated ships.”—A com- 
munication.—Dated 15th February, 1865. 

This invention consists in the use of metallic beams or bars of arched 
form in cross section firmly bolted or otherwise secured to the face of the 
structure, and securely connected with one another to guard against their 
lateral displacement, and placed so near to each other as to 0; pose the 
entrance of the projectile in the space between them. The invention also 
consists in constructing the backing of an arched form, whereby its strength, 
stiffness, and consequent resistance to the crushing effect of a blow are 
immensely increased, and which serves moreover to diffu-e the weight of 
the blow and convey or direct it sgainst the mass of the decks, floors, or par- 
titions 0: the structure against which the backing takes its bearing. And 
the invention further consists in facing the metallic plating with wood 
arched in cross laminations, that is, with the fibres of each layer placed at 
an angle with those of the adjoining la: ers, which is again faced and built 
up level with wood layed flatwise and cross laminated, which facing serves 
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_ 525. OC. J. Rows, Maldon-rord, Haverstock-hill, “‘ Portable invalid or bed 
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Sept. 15, 1865. 














to resist and cushion the projectile and diminish the force of the blow upon 

the metallic plating. 

455. J. Brown, Sheffield, “ Armour plates for vessels of war, &c.”—Dated 
17th Februa-y, 1965. 

This invention c nsists in desply grooving the outer face of iron plates 
or armour slahs which generally con-titute the exterior side of the ordinary 
iron casing of vessels of war and armoured fortitications, so as to form 
lon. itudinal ridges, taking care, however, that they shall run in a hori- 
zonta' direction when the plate is fixed in its plac, The salient angle 
formed b_ the lateral planes of the ridges should measure 90 deg. or there- 
ahouta, that is to say, the angle which will enable the most power to 
absorbed from the shot with the least damage to the plate from the diverg- 
ing resultants of the force represented by the impinging projectile. The 
bottom of the groove may be either angular or plane; in either case it 
should receive one or more shallow ridges, the lateral sides of which may 
form acute angles. The opening and depth of the grooves should be such 
that projectiles of large calibre when fired for the purpose of penetrating 
these plates will be compelled to lodge in the grooves, and therein take a 
plurality of surfaces of contact, as well as crush in the shallow ridge~, the 
object being on the part of the plates to increase the amount of work that 
the «hot has to do at the firat moment of penetration, and thereby facili- 
tate the absorption on the part of the armour and the consumption on that 
of the projectile of the force of impact. 

606. W. H. AuBIN, Wolverhampton, “ Breech-loading fire-arms.”—Dated 
28rd February, 1865. 

This invention rel»tes to fire-arms of the kind commonly called drop- 
down or snap guns, that is, guns in which the barrels turn in a ver.ical 
plane on a joint at the fore end of the body, the open | reech ends being 
raised from the false breech or break-off for loading, and shut down and 
firmly held against the said false breech or break-off during discharge. In 
order to fasten or lock the barrels the inventor employs a tumbler bolt, 
situated in a vertical slot in the breax-off. The tumbler bolt is capable of 
motion in a vertical plane on a centre ; it is carried by and fitted intoa 
bridle-pi: ce let into the back part of the break-oif. The said bridle picce 
consists of a plate having two projecting parallel blocks upon it, between 
which blocks the tumbler bolt is situated, and in which it turns. That 
side of the tumble- bolt which is turn-d towsrds the barrels has a slot or 
recess made in its middle, the said recess dividing the tumbler bolt at that 
side into two curved tongues, When the barrels are shut down after the 
insertion of the cartridges the bottom of the barrels strikes against the lower 
tongu» of the tuubler bolt, causing the said tumbler bolt to turn upon its 
centre, and its upper tongue to enter a slot situated between the breech 
ends of the barrels made for its reception, the lower tongue receding as the 
tumbler bolt turus on its centre. On raising the barrels after discharge 
the bottom of the slot between the barrels strikes against the upper to: gue 
of the tumbler bolt in the said slot turning it upon its centre, and caus.ng 
the said upper tongue to enter the revess in the break-off and permit the 
barrels to be raixed.—Not proceeded with. 

509. G. Hasetting, South ton-buildings, Chancery-lane, London, ** Ships 
of war. emmnunicati Dated 28rd February, 1865. 

This invention cannot be described without reference to the drawings, 

518. C. W. tancaster, New Bond-street, Westminster, ‘‘ Cartridges for 
breech-loaviny guns "— Dated 24th February, 1865. 

This improvement consists in constructing central fire cartridges for 
breech-loading guns with a pin or stud projecting from the side thereof. 
This pin is simply for the purpose of indicating that there is a cartriuge in 
the gun; it performs no part in firing the charge, but protrudes through a 
hole made for the purpose in the rear of the barrel or breech. 

519. H. E, Cuirroy, 8. Myers, and A Horrsuna, Liverpool, “Cap 
carriers for fire arms."—Duted 24th February, 1865. 
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carbonate of potash thus obtainei he lixiviates and carbonates, and boi's 

down the solution ; afterwards he culcines the residue. The product of 

this operation may chen be further refined in the manner now practised in 
the manufacture of refined pearlash, or the produc'io» of pearlash from the 
sulphate of potash may be otherwise effected.— Not proceeded with. 

463. E. Carcuon, Paris, “ Dyeing the herbs and straw used in the manufac- 
ond of straw hats and artijicial flowers, &c.”~Dated 18th February, 
1865. 

This invention consists in the preparation of an improved green dye 
which way be used tor dyeing herbs, straws, various parts of artificial 
flowers, and other articles employed in millinery. The first operation is to 
cleanse the herbs or straw of any extranevus matter; the inventor causes 
them to be placed in boiling water, where, after remaining a short time, 
they are withdrawn and well rinsed in cold water ; they are then subjected 
to a bleaching process by placing them in a bath con'aning a mixture of 
200 grains of chloride of calcium, and from 110 grainsto 140 grains of sulphuric 
avid, which is diluted with 40 pints of water ; this being effected they are 


528. J. Nicnouas, Aepull, near Wigan, Lancrshire, “ Conv rting coal oit 
_ yas suitable for use as an illuminator.”—Dated with February, 
1865. 

In performing this invention the inventor produces the gas, by pre- 
ference by allowing a stream of the oil to come int» contact with a heated 
surface capable of vecomposing the oil into gas. He passes the strean of 
oil into a retort or other vessel heated to a full red heat; the gas thus 

btained is first ducted either thro the ordinary purifiers used in 
the purification of common coal gas or imto a vasometer direct. The gas 
may be burned by any of the modes at present used in the consumption of 
ordinary coal gas as an illuminator,—WNot proceeded with. 

632. T. Routueper, Sunderland, and T. Ricuanpson, Newcastle-upon-T7. ne, 
** Utilisation of certatn produets obtaine t in the manufacture of paper or 
paper stuck,” — Dated t5th Februnry, 1865. 

Tue patentee claims, First, lixiviating the black balls obtained in the 
manufacture of alkali by means of the spent leys or waste liquors resultiny 
from the boiling process of esparto or alfo grass, straw, or other fibrous 

b af ly, the employment or use of the liquor obtained by 








again rinsed in cold water, aud afterwards placed in a bath ining one 
of the following mordaunts, namely :—Sumac, litmus, alum, tartaric acid, 
tartrate of potassa, or any chemical possessing the same properties. 
Finally, they are placed in a ba‘h containing the dye, which is made in the 
following manner :—He takes a quantity of liquid from the last-named 
bath, varying in proportion to that of the substance to be dyed, to this he 
adds a small quantity of either pieric acid, curcuma, or any other matter 
having a deep yellow colour, and green aniline, in which liquid the articles 
to be dyed are placed and allowed to remain a sufficiet length of time to 
produc: the shade of green required. —Not proceed-d with. 

65. C. BRaAKELL, W. Hognt, and W. GustHer, North Moor Foundry 
Company. 0 dham, * Coaposition us @ substitute for leather, &c.” — Dated 
18th February, 1805. 

One part of this invention consists in combining or incorporating with 
paper pulp or other substance in a -emi-fluid stace the material known as 
covoa-nut fibre. The patentces, however, apply the fibre in What may be 
termed ite raw state, and the result is a material of great tenacity and 
strength, which can be made more or less cuarse tu suit different purposes 
to which it may be applied, according as more or less of the fibre is made 
use of. 

459. J. Granam, Warrington, Lancashire, ‘* Treating products obtained 
when coating i on with zrnc.”— Dated 18th February, 1865. 

The patentee claims, First, wreating a solation obt:ined from flux skim- 
mings with an alkali, or an alkaline earth, and afterwaris distiliing off the 
amwmonia, as described. Secondly, the recovery of spelter from spelter 
dross by distilling the spelter therefrom, as described. 


477. W. E. Genar. Wellington-street, Strand, London, “ A chemical Zombus- 
tible substanc’, and apparatus to which it is applicable.” —A commxunica- 
tion.—Vated 20th February, 1865. 

This combustible substance or fuel is composed principally of carbon 
obtained fiom the di-tillation of light woods in a close receptacle - say, two- 
thirds *‘ fusain ”’ (Uhe charcoul used by artist-) reduced to powder, and one- 
third vinegar charcoal, this latter being part of the residuum of acetic and 
pyroligneous acid, or spirit of wood, or verditter manufactories. To this 
mix’ ure, Which serves for bases, various metallic salts are added, such as 
nitrates of soda, of potash, or of baryta, which play the part of combus- 
tible and oxygenating bodies, their proportions varying with the amount 
of caloric required from the fuel Agglomerating bodies, such as gum 
adrayanth, f cule, starch, or dextrine, are added in proportions varying 
from two to five per cent. The whole having been well triturated, can be 
pressed and moulded into very compact cakes, varying in size and form 
according to their destined uses. 








This invention cannot be described without reference to the drawings. — 
Not proceeded with, 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, gc. 
462. P. E. Bipaux, Paris, “‘ Application to clocks and alarms of a circular 
escapement in place of the ordinary balance-wheel.” - A communication, 
bated 18th February, 1865, 

This invention consisis in substituting a circular escapement for the ordi- 
nary b lance wheel, the aivantage of which is that it obviates the neces- 
sity of maintaining the timepiece always in a vertical position. 

471. C. D. Barak and A. Herman. Paris, ‘* Waterproof and other coats 
and capes.’—Dated \8th Fb uary, 1865. 

This invention relates, im one respect principally, to coats or capes for 
riding on horseback, and con-ists in attaching an inner piece or skirt to the 
front parts of the skirt from the bottom up 'o about ‘he waist; tbese piec:s 
extend backwards, and are narrowed, or otherwise shaped and adapted to 
the position, and terminate in a button or other fixing which holds the 
back end up. In riding, these inner parts or skirts are inside, or between 
the legs of the wearer, which are thus kept covered and , rotected from the 
weather. In adaptin, this coat for riding when on, it is simply necessary to 
unbutton the back end of the flips or skirts, pass them between the kgs, 
and button them again in posiuon. In puttng it on the legs may be put 
through ins ead of unbuttoni +g as before.; This coat, which may |e made 
of any material, is equally well adapted for walking, in which case it is un- 
necessary to enclose the legs between the inner and outer skirts, The 
Second part of the invention consisty in adapting the collars of coats to 
receive a hood, which may be worn ever the head at pleasure or tucked 
within the collar.—Not proceeded with. 

476, A, SHarp, Gla:gow, ** Construction of cabinet, sofa, and chair bed- 

steads.’ — Dated 20th February, 1865 

This invention relates to certain improvements in the constraction of 
cab net sofa, and chair bedsteads, and consists chiefly, in joining together 
the framework of the bedstead proper by cast iron vinders, 1m lieu of drill- 
ing holes in some of the bars and uniting the bars contiguous thereto by 
Tivettin.g. Accorsing to one method of carrying out this invention, when 
any two pieces of the framework are placed in the position which they are 
int nded to permanently occupy relatively to one another, the portions of 
the two parts to be joined are placed within a chill, and the metal is run 
nto it which, as soun as it sets, embraces thoxe portions ou which it is cast. 





tabees."— Dated zAth F bruary, 1364. 

In form, when expanded, « tabie constructed according to this invention 
somewhat resembles a miniature four-legged table, having tour legs, one at 
each corner, two of which are at each en i framed together in one piece, and 
hinged to the tanle top so as to fod flat to the under part thereof. A 
thumb screw inserted through the cross bar (connecting each pair of legs) 
serves the purpose of holaing them either in the colispsed or extended posi- 
tion, as may be desired, in tne one cave screwing in'o a socket in the end 
frame in a hor.zontal position, in the other case in a similar socket, but 
with the screw ina vertical position, This table is made about eizht or ten 
inches high, or it may be of other required height, and the patentee forms 
the top either a fixture to the framing, or it may be mide movable and 
hinged so us to be rai«d in the manner of a writing -lope. The slope sure 
face may either extend over the whole area of the table tup or only partial y, 
the other part being reserved for a flat tabletop. At this flat part he fits it 
with a drawer to contain stationery and writing materials, or it may be 
other artices. In like manner a permanent horizontal part of the top miy 
be reserved at each end, and each furnished with a drawer, The slope part 
ot the top is hinged at the | wer edg , and furnished with a strut piece 
at the back taking into notches to regulate the incline, as usual in writing 
slopes, it al-o permits of lay:ng it down dat, and ata level uniform witn 
the table top. The slope is provided with a bead at the lower part when 
inclined to prevent paper slipping off, and with a finger lift and catch at 
the upper part to secure it in the downward position, and also to lift it 
when required. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Culico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. > 


460, C. F Cuavus, Fearvhead, near Warrington, Lancashire, “ 0' taining 
sulphates aid carbonates of potash and soda '—Dated 17th February, 
1865. 

In performing this invention the inventor takes the rock salt of Strassfurt 
in Prussia, or similar rock salt conta ning a large percentage of chloride of 
potassium, or it may be the refine: salt in which the percentage ot chloride 
of pstassium has been increased by crystallisation ; he converts these mixed 
chlorides into sulphates, and then separa‘es the sulphates one from another 
by washing, as hereinafter described. In case the native rock salt is u-ed 
he grinds the same into coarse powder and decomposes it wi h its equivale.t 
of sulphuric a@id in the way in which it is done with common salt in the 
manufacture of alkali; in case the refined salt is used he decomposes ti e 
same without grinding. The mixed sulphates (wh'ch he prefers vo griud) 


481. R, Witiison, Alloa, Clack nshire, “* Mashing machines.”—Dated 
1 21st February, 1865. 
| The patentee claims, First, the construction of self-acting mashing 
| machines by employing the weight or gravity of the malt, grist, or other 
| materials, and the weight, gravity, or pressure of the water, liquor, or 
| liquids, for propelling the mixing paddles and various parts of the machines 
| ay set forth and descri with reference to the drawings. Secon ‘ly, 
; making the paddles or arms V-shaped, Vandyked, or corrugated, as described 
and set forth with reference to the drawings. Thirdly, the fixing of knives 
| or bars bent, angled, or straight diametricilly in the casings between the 
paddies or arms, xs described. Fourthly, reculating the quantities of water, 
| liquor, or liquids, by means of a long tap. slide valve, stop, orsluice, worked 
by means of hand wheels, rods, screws, or spindles either single or double, 
aud geared together by means of wheels or pivions, or by ratchets aud 
pawls, racks, levers, and rods,and with graduated scale or sciles, and 
index pointer and pointers to the same. Fifthly, regulating the quantities 
of malt, grist, or other material, by means of a shut slide or stop plate 
worked by means of a hand wheel, or hand wheels, pinion or pinions, 
levers, pawls, rods, and ratchets, and having a scale or scales with mdex 
pointer or pointers to the same, as described, Sixthly, mounting a second 
stopcock or valve on the watcr or liquor pipe, independent of the regulat- 
ing tap, slide valve, or sluice, and in mounting a second shut slide or stop 
plate in the malt or grist shoot, or spout, independent of the regulating 
slide or stop plate, and connecting the second stop-cock and second stop 
plate together in such manner that they shall be «pened and shut simul- 
taneously, as described. Seventhly, working of indexes, index pvinters, or 
handles, by worms and worm wheels, or quadrant, or ratchet and pinions, in 
bination with hing hi Eighthly, the combination of the 
various improvements relating to mashing machines, as described. 


500. J. Nicnouas, Aspull, near Wigan, Lancashire, ‘* Producing oil and coke 
Srom eval and slack," — Dated 22nd February, 1865. 

Tuis invention cons:sts in a provess of and apparatus for producing oil 

and coke from coal aud slack, which process admits of the condensible 





| gaseous and aqueous vapours being condensed and collected in the same 


furm in which they would be procure’ if the coal or slack were distilled 
simply in order to procure oi]. Tue oven, chamber, or vessel, in which the 
coal or slack is to be treated, may be of any convenient shape or size, and 
should be capable of being made steam tight, and on its crown or top have 
two apertures. one communicating with a condenser so arranged that the 
communication can be opened or shut at any time, the other aperture lead- 
ing to the air, and also being capable of having its communication closed 
or opened at pleasure ; the oven, cham: r, or vessel, should have a dvor for 
the purpose of charging and discharg’nz, and should have draught holes at 


| the sides, or in other convenient position, The chamber, oven, or vessel, 


is charged in the usual manner for making coke with coal or slack, the 
draught holes and «ll apertures being carefully closed, with the exception 
of the aperture leading to the ¢ ndenser, which is left open. The coal or 
sluck is then heated to a temperature sufficiently high to disenyage the oil 
and condensible products, which, as they are evolved, pass to the condenser, 
when they are condensed in the ordinary manner, and there leavea mixture 


from the other, and the oil, if necessary, may be purified. If the mass in 
the oven were at once drawn out it would be a soft cyke; if a harder 
coke be waned the aperture to the condenser is shut, aud the other 
ape'ture opened, with a svfficient number of draught holes to produce 
proper combustion, after the manner of ordinary coking ovens, and this 
combustion is allowed. continue until coke of the required hardiess is 
produced, By these means the patentee produces coke suitable for all 
purposes for which coke is required, and he collects and condenses the 
gaseous and aqueous vapours, 


512. W. E. Newton, Chancery-lane, London, “ Preparing fertilisina com- 
pounds or artificial manures.”— A communication. — Dated 23rd 
February, 1865. 

The object of the present invention is to render the phosphoric acid con- 


occurring in a more or less purer state, such as blue clay, blue ironstone, 
vivianite, wavelite, the so-called festigo guano, el rogue guano, navassa 
gusuo, or any other substance in which phosphate ot iron or of alumina, 
or of bovh, may be found available for agricultural and other purposes. 
The processes by which this object can be accomplisned consist in heating, 
roastinz, melting, or boiling the ferruyinous or aluminous phosphates 
with caustic lime, or carbonate or sulphate of lime, or any other substance 
containing lime a® its base, so as to obtain a phosphate of lime which can 
be converted into superphosphate of lime by means of sulphuric acid, as is 
well known. A similar effect may be produced by heating, washing, melt- 
ing, or boiling the phosphates with caustic or carbonate or sulphate of soda 
or potash, or any other substance coztaining potash or soda as its base. 


515, A. and M. Maver, Liverpool, * Preparing explosive compounds.”— 
A communication. —Dated 23rd February, 1865. 

This invention relates, First, to the preparation of a fulminating salt in 
the following manner:—Ovne part of quicksilver is to be dissolved in ten 
parts of nitric concentrated acid ; when quite dissolved it is put into a basin 
or other vessel heated by a spirit lamp or fire; when it begius to boil the 
inventors add twelve parts of alcohol (#5 or 100 deg.), and the heat is con- 
tinued until vapours rise from the vessel ; this goes on for a little while, 
and they then put the basin in a larger vessel coutaming cold water; when 
cooled down a sediment is found at the bottom consisting of a greyish 
powder, the water is run off, and the sediment washed with clean water 
until it seems perfectly clean, They then put the whole on a piece of 
filtering paper and dry it, when it is ready to be used as hereafter 





he treats repeatedly with water, by preference, of about 90 deg. or 100 dex. 
Fah., at which teaperature the} water will dissolve out the maximum of | 
aulphate of soda, while but little of the sulphate of potash will be dissulved, | 
or, if any be dissolved, he allows the same to erystallise out of the solution | 
of! sulphate of soda, The soluvion of +ulphate of soda being very concen- H 
trated requires very ittle boiling down to convert the same into dry 
sulphate. When dry (if required) ne converts the sulphate into carbonate by | 
the process generally known, and which is no part of this invention. The 
sulphate of potash, when freed from all sorts of soda (as it can be almost 
perfectiy), he, if required, converts into carbonate of potash by a process 
analogous to the well-known alkali process (Leblanc’s). ie crude 


mentioned. S»condly, th-y prepare a mixture to be added to the fulmi- 
nating salt, They take twenty parts of fine powder, one part of antimony, 
and two parts of refined saltpetre ia powder. These materials are to be 
well mixed, and are ready then to be used as hereinafter mentione.!. 
Thirdiy, in tue final process for completing the fulminating mass they 
take five parts of the fulminating salt, one part of the powder mixture, 
and half a part of Roman cement ; these parts are to be well mixed. Thy 
then add a swnali quantity of dissolved gum, just enough to make a paste, 
which is then ready for use. This must, when dry, be made waterproof 
by same of grease dissolved and applied with a flue brush.—Not proceeded 
with. 





the process last claimed in the process of boiling esparto, straw, and other 
fibrous material. Thirdly, obtaining a ley or leys suitable for the treatment 
of esparto, straw, and other fibrous material, by boiling down the liquors 
resulting from the process firstly and secondly claimed, and afterwards 
destroying the organic matter therein by means of a red heat, and tinally 
lixiviating the residuum, as described Fourthly, obtainiug a substance 
which, after jixiviation, is suitable for leys for tue treatm-nt of esparto 
grass, straw, or other fibrous material, by concentrating or evaporating to 
a pasty consistency) the spent leys or waste Jiquors resulting from the 
boiling process above claimed, and mixing the same with sulphate of sod. 
and then submitting the same to calcination, as described. Fifthly ths 
obtaining of a ley or leys suitable for the treatment of esparto, grass, 
Straw, or other fibrous material, by evaporating or concentrating to a 
pasty consistency the spe..t leys or waste liquors above claimed, and mix- 
ing the same with -ulphate of soda, carvonate of lime, anu coal, the 
ordinary m «terials of the »lack bal!, and submitting the whole to what is 
known as the balling process, and then to lixiviation, as is well understood, 


Crass 9.—ELECTRICITY.—NoneE, 


Crass 10.—-MISCELLANEOUS, 
Including all Specifications not found under the preceding heads. 
497. S. R. Freeman, Manchester, and A. GRUNDY, Rusholme, near Man- 
chester, “ Blowing apparatus." —Dated ith February, 1865. 

Tue patentees claim mounting @ fan iu a framework, and having the 
gearing or mechanism for producing the motion and required speed of the 
fan in the said framework, thus forming a complete blowing apparatus in a 
portable form suitable fur blowing smith’s fires, and for other purjo-ex 
where a continuous blast is required, and combiniug a smith’s hearth with 
such blowing apparatus to form a complete portable forge, as described, 
421, W. A. Hackett, Cork, ‘* Fish-hooks.”— Dated 15th February, 1865. 

This invention consists in cunstractiug @ fish-hook of a pair of fins, wings, 
or vanes of metal, horn, bove, or other material soldered, brazed, screwed. 
socketed, or otherwise xed or secured to tie fishing hook at either en:!, or 
ou any other portion of the said hook, in such a manner that when the 
said hook is drawn through the water, or held ina running stream, the 
said hook shall be compelled to spin or twirl, the said hook being of couise 
attached to the line by weans of a swivel, and having no artificial bait or 
substance in connection with it —Not proceeded with, 

430. A. V. Newton, Chanceru-lane, London, ‘* Sewing machines."—A cominirs 
nication. — Dated 15th Febrvary, 1865. 

This inveniion cannot be described without reference to the drawings, 

431, W. H. Brown, Sheffield, ‘* Cast stce! or other metal chains for cabies, dec.” 
—Dated 15th Februury, 1865. 

This invention consists, First, in a method of making chains whereby the 
patentee is enabled to produce the links and to adapt them to each other 
without a welded joint. For this purpo-e he takes a tube of cast steel or 
other metal and cuts it into rings, which tube may be manufactured for the 
process for which letters patent were granted to the present patentee the 
30th December, 1864 (No. 3251). A ring so made he compresses towards 
the centre thereof, leaving a ioop at cach end, which loops, being folded 
towards each other, the solid ring con-titutes a link through which another 
flattened ring may be threaded and then folded. The rings mentioned, 
however, may be cut from tubes other than tiose above referred to, or 
they may be made by casting, stamping, or other ordinary process. 
Another part of the invention relates to machinery or apparatus tor 
rounding the section of the said metal rings when they have been cut from 
tubes, or are otherwise, as aforesaid, produced. With this view he places 
rollers at rizht angles to each other on the outside of a framework, aud 
between which, therefore, the rings may be placed. 

436.G. T. Humparis, Walton-on-Thames, “ Pumps.”—Dated 15th February, 
1865. 

In pumps which are worked by cranks and ordinary spur gear the speed of 
the piston or bucket in the upand down strokeis the same, whereas the power 
required to make the one may be several times that required for the other. 
In order to equalise the work, and at the same time tv avoid concussion at 
the ends of the -troke, and to render the flow of water in the suctiun pipe 
more uniform in speed, the pateniee emp'oys the following arrangement of 
gear :—On the driving axis he mounts eccentrically an elliptical spur wheel, 
and he arranges in gear with it, and on opposite sides, two other similar 
elliptical wheels mounted on the axes of two crauks, which eac: give 
motion to one of a pair of pumps. Ewch axis is thus ro‘ated at a varying 
speed, with a maximum and minimum at half a revolution apart, and the 
cranks are so placed on the axis that the minimum speed comes at, or, by 
preference, somewhat before, ihe width of the upstroke of the pump. One 
end (or it may be both ends) of the driving axis ia made to pass throngha 
stuffing box to receive a crank handle and fly whee!. The crank axes are 
carried in bearings within the casing. Ifit be preferred, iusiwad of 
employing one elliptical wheel on the driving axes gearing with the two 
elliptical wh-els of the crank axes, there may be two similar 
elliptical wheels on the driving axis gearing each with one of the 
wheels on the crank  shaf’s. Or, in place of this arrang2weut, 
he mounts on the main driving axis an ordinary spur wheel, and , eas it 
with another spur wheel, the axis of which is carried in a frame capable of 
rocking freely on the driving axis, On the rocking axis is also a pinion, 
and this gears with two elliptical wh-els one on each siJe of it. These ellip- 
tical wheels are mounted concentrically on the axes of the pump cranks, 


| which are thus caused to give to the pumps a rapid down stroke and a sluw 


of cal oil and ammontacal water ; these are #s usual separated the one | 


tained iu the phosphate of iron or of alumina, or of both, the phosphates | 





up stroke, as in the former case. In order to keep the pinion properly in 
gear wi h the eliip ical wheels, and prevent it locking too deeply into he 
teeth on one side or the other, a bearing ring or disc 1s formed upon it, and 
this runs upon similar bearing rings or discs tormed on the elliptical 
wheels. When an exact adjustment is required, rendering the steam on the 
prime mover uniform through»ut the revolution. he mounts on the crank 
axis of each pump, in ; lace of an elliptical wheel, a toothed wheel of 
irregular shape, the radii being made proportional to the strains which 
come on the wheels at the extremities of the said radii respectively. With 
this wheel a pinion on a rocking frame is caused to gear, and it is kept con- 
stantly in gear to the proper depth by a ring on the periphery of the 
irregular wheel, on which guide pulleys in connection with a rocking 
frame run. The rocking frame centre: on the wain driving axis, and trom 
this the pinion may be d:iven either by spur gear or by a pitch chain, as is 
most convenient. 

439. A. CLARK, Gate-street, Lincoln's inn fielde,, London, “ Burglar-proof 

and fire-proof ssfes.""—Dated 15th Februa:y, 1865. 

According to these improvements in safes the inventor makes them of one 
piece of cast iron, and chills them on the exterior ; he also makes them ofa 
spherical form, so that they present a surface exceedingly difficult to 
operate upon. He further makes the door or opening of such safe of # 
circular form, or it may be octagonal, or other many-sided figure, so as tu 
obviate the long straight side of the square door usuaily adopted. Safes of 
chilled cast iron may be cylindrical, with hemispherical ends, or even 
rectangular, and of the ordinary form ; but h» prefers the rounded forms, 
as no angles are presented which might be operated upon by the burg ar. 
In either case he makes the door circular, or muny-sided, as before 
described, and to occupy considerably less area than the side of the safe (it 
square) thereby leaving great strength at all points round the door. 
Instead of chilled cast iron, these safes way be of cast steel hardened on the 
exterior, and so resist equally weil the penetration of tools, When safes 
are required to be fire-prvof he places the fire-proof material on the outside 
instead of inside as usual. For this purpose he Luilds the safe in tire- 
bricks, or other fire-prouf material, suitably bound with hoop or other irut, 
and applies a dvor of like material in a frame hinged or otherwise mounted. 
For fire-proof safes it may not in all cases be necessary to make them thier- 
proof; in such case the form of the same and of the door may be modified, 
so as to be more suitable for books and other large articles. Another im 
provement consists in making the door or access to wrought iron safes of * 
circular or many-sided form in the middle of one side, instead of oveupy ing 
the whole area of such side, as usual, and so leaving great strength in the 
door frame.— Not proceeded with. ; 
442. R. A. Brooman, Fleet-strect, London, ‘‘ Boots, shoes, &¢."—A communi- 

cution.—Dated 16th February, 1865. : 

This invention cannot be described without reference to the drawings. — 
446. C. O. StauNTON, Paulton-square, Chelsea, London, * Apparatus foi 

lifting and tilting casks containing liquids.’—Dated 16i% February, 


1865. 3 
This invention relates, in the First place, to the tilting of casks contain- 
ing wine, beer, and other liquids, by raising one of their ends while their 
other end rests on the tressels or frame on which they are supported. Fot 


this purpose a cross shaft is mounted in the ordinary supporting frame or 
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tressels, on which shaft are fitted two eccentric dises capable of being 
aijusted to any required distance apart by means of screws or otherwise, 
and on applying power to the shaft the eccentrics are turned so as gradu- 
ally to bring their greatest diameter in a vertical line with the centre of the 
shaft. By this means the end of the cask which rests on the eccentrics 
when at their lowest position is gradually raised until the eccentrics arrive 
at their highest position, the further turning of the shaft being prevented, 
if necessary, by a stop fixed in the supporting frame. A stop is or may be 
fixed in the supporting frame for the purpose uf preventing the end of the 
cask which rests on the said frame from moving forwards as the cask is 
raised. The power is or may be applied to the shaft by means of a lever 
worked by hand, 

448. J. F. Hearsey, Park-place, Church-street, Brompton, “‘ Apparatus for 
mensuring the specific gravity of liquias."—A communication.—Dated 
16th February, 1565. ; 

This invention cannot be described without reference to the drawings. 
450. J. Tompson, Manor House, Camberwell-road, Surrey, ** Safes.”"—Dated 

16th February, 1865. 

Safes have recently been forced open by driving steel wedges between 
the door and frame of the safe, and then, when the frame is sprung back, 
introducing a lever, by means of which such force has been applied as to 
tear the front plate of the door away fzom the lock. In order to prevent 
the separation of the lock from the deor the patentee causes the bolts to 
shoot through an inner flange, or through lugs formed solid or in one piece 
with the door plate; and, in order that the bolts may not tear out from 
the holes into which they shoot, he causes the bolts to shoot behind an in- 
ternal flange formed solid or in one piece with the casing of the safe. This 
flange also serves to render it difficult to use wedges in the manner 
described, as it forms a stop, preventing them entering to a distance 
greater than the thickness of the door-plate. Further, to prevent the 
effective application of leverage in the manner described, the patentee 
applies a strong band or ring all round the safe at the front, 80 as to over- 
hanz or project in front of the door when closed, so that the door shuts, as 
it were, into a recess ; thus the fulcrum of the lever is thrown back to a 
distance from the door, and so the obtaining sufficient leverage is rendered 
impracticable. The band or ring should be shrunk on the safe, and 
further fixed by screws and dowels, or otherwise, or it may be made solid 
with the casting. 

451. k. SMrra, Cumming-street North, Pentonville, “ Improvements in treat- 
ing sewage, and im arranging apparatus in sewers and culverts to 
fucilitate the ventilation of such structures.” —Dated 1tth February, 1865 

For the pur; oses of this invention, sewers have, at suitable in'ervals 
ap«rt, applied to them transverse floating valves, which rise and fall with 
the sewage which for the time is running through a sewer, so that the 
spaces between the several valves are separated one from the other, and 
tbus is the travelling of the gases aud vapours along a sewer prevented, 


and the ventilating of the sewers in sections facilitated, either by chimney | 


shafis or otherwise. In order to disinfect sewage cither in the sewers or 
in sumps, or chambers or reservoirs into which sewage waters are received, 
peat, sawdust, or other lignecus fibrous matters are employed, saturated 
or impregnated with sulphurous acid or superphosphate of lime. The 
peat or saw ust, or other lizneous fibrous mat ers, are first dried as perfectly 
as possible t» drive off all moisture, and then the sulphurous acid or super- 
phosphate of lime is combined therewith, and the product is mixed with 
the sewage waters, The patentec also, in some cases, saturates such dried 
materials with diluted sulphuric acid, but not of such strength as to char 
the fibrous matters. He also applies soot, and mixes the same with 
sewage waters for the same purpose. In ventilating sewers and culverts, 
whetver by chimney shafts or by fans, or by other mechanical means, the 
exhaustion thereby obtained in the sewers or culverts is taken advantage 
of, aud the sewers or culverts are arranged to rec ive the smoke from 
chimneys of contiguous houses, the chimneys and flues being arranged to 
act vy a downward draught, so that the smoke may pass into the culverts or 
sewers, which it will readily do by reason of the exhaustion therein. Tne 
patentee states that such mode of connecting flues of houses with culverts 
is not new, but in addition to such arrangements he further causes steam 
to flow into and pervade the sewers or culverts, so that by the joint action 
of the steam and the smoke the sewage waters in the culverts or sewers 
are disinfected. The Second part of the invention consists in applying 
certain matters to sewage in order to deodorise and to improve the 
character of sewage for the purpose of agriculture. For these purposes he 
employs sawdust or other vegetable ligneous matters impregnated with 
diluted sulphurous, or with diluted sulphuric acid, or with superphosphate 
of lime. 

454. C. Deraizs, Houndsditch, London, “ Securing the safety of railway 

pasxengers.”—Dated 17th February, 1865. 

In carrying out this invention the inventor proposes to give to the guard 
the po.er of securing from his van the whole of the carriage d ors of a 
train as the train starts from a station, and to release them as the carriages 
come to a stute of repose on the train’s arrival at another station. For 
this purpose he passes a red square or round) under the framing of each 
carriage, and at each side thereof, the ends meeting as do the buffers 
between the carriages. On to this rod he plaves certain catches or b» its, 
which, as the rod moves (actuated by the apparatus in the guard’s van) to 
and fro, are passed into or released from staples placed at the opening side 
of each carriage door. He operates on the rod by means of a lever, which 
he proposes to put near the breaking apparatus in the guard’s van. Or he 
tooths a part of the rod im the guard’s van,and works it by means of a 
quadrant-shaped toothed segment of a wheel, or by a whole toothed wheel, 
uf preferred, He proposes to provide for the traction jerks and curves by 
allowing the ends of the rods free play, snd bringing them together aga'n 
by a double helical spring, or by avy contrivance suitable for that purpose 
—WNot proceeded with. 

457. W. CLARK, Chancery-lane, London, *‘ Shifting wrenches.""—A communi- 
cation.— Dated \7th February, 1865. 
This invention cannot be described without reference to the drawings. 


459. J. Ferauson, Langham-place, London, “ Iron safes and strong rooms.” 
—Duted lith February, 1265. 

For the purposes of this mvention the iron doors of iron safes and strong 
rooms, in place of turning on hinges, as heretofore, are made to slide up 
and down in grooves at the sides and at the bottoms, and they are counter- 
balane d on chains passing over pulleys. In order to prevent such chains 
being used as means of raising the doors, the links or connecting instru- 
ments are made of such strength only as to allow of th ir being used 
when the drawers are free, and to break in the event of power being 
applied to force the doors with a view to open them in opposition to the 
bolts or fastenings of the locks. On each side of the door a sufficiently 
deep groove is formed to receive and retain the door, and such groove is 
formed to receive and retain the door; and this is the case in respect to 
the bottom of the frame to receive the bottom of the door. The upper 
part of the door is, by preference, made flush with the upper surface of 
the top frame of the door, and a slide or cover of hardened steel is applied, 
which, being locked or fastened securely, offers an auditional security to 
the uvor ot a safe or strong room, In other cases a safe may be moved 
bick into a recess and be fastened or secured therein so as to prevent the 
d = being opened till the safe is again moved forward.—Not proceeded 
with, 

40), J. J. Copier, Glaskin-street, Hackney, “‘ Stopping bottles."—Dated 
1sth February, 1865. 

This invention consists in the construction and employment of an im- 
proved valve, sustained by a spring, to stop a bottle from the inside, which 
the inventor proposes to make as follows :—The valve (which can be made 
of tin, boxwuod, or any other suitable material) is tormed of a double flat 
dise, each of about one-eighth of an inch thick, divided by a groove of 
about one-sixteenth of an inch, which penetrates so far as to al the 
connecting piece of the two discs to be about a quarter of an inch in 
diameter. The top disc should also be about one-eighth of an inch less in 
diameter than the lower, and the lower disc should be slightly taper, being 
widest at the bottom ; it should also be made to fit closely the smallest 
part of the neck of the bottie for which it is intended. A flat disc of vul- 
canised india-rubber of about one-sixteenth of an inch thick, and about 
® quarter of an inch larger in diameter than the lower disc, and having a 
hole of about one-eighth of an inch through the middle, is passed over the 
smaller disc into the groove; the valve is thencomplete. It is proposed 
to keep it inside the buttle close to the neck by means of a spring made of 
thin steel tinned (such as crinoline steel), bent into an oval form, the two 
ends being soldered or fixed in the middle of the under surface of the 
valve ; the opposite or lower bend of the spring has also a pointed stud 
sv ldered to the middle of its under surface. The spring should be suffi- 
ciently long to press the valve firmly against the opening of the neck of the 
bottle by resting on the pointed stud, but the spring should not touch the 
sides of the bottle. The bottle should have a small indentation in the 
middle of the bottom to receive the pointed stud, and the neck of the bottle 
should be smallest in its inside diameter at the part where it joins the body 
ef the bottle. On pressing the spring and valve down the neck into the 
bottle, the disc of india-rubber will be turned down over the outside edge 
of the lower disc, which then becomes too large to return through the neck, 
and the bottle will then be closed air-tight.—Not proceeded with. 

407. R. A. Broomay, Fleet-street, London, “ Fitters."—A communication. 
—Dated \8th February, 1365. 

This invention reters to filters for filtering large bodies of water, and 
Consists in constructing them in manner hereafter stated. Tie inventor 
constructs a reservoir for receiving the water to be filtered between the 
supply and the main filtering basin, from which the reservoir is separated 
by a wall or partition fitted at its upper part with sluices, and formed at 
bottom with a channel closed by « valve, and communicating with the 
water in the filtering basin. In the opposite wall of the filtering basin 
‘vere are similar sluices, and a similar channel also closed by a valve. The 


filtering basin is formed with sides sloping towards the bottom of the filter 
beds, and these 
under which is 


consist of a top layer of stones or pebbles, immediately 
& layer of sand, below that of emall gravel to prevent 





the sand ascending, then a layer of coarse gravel a layer of stones 
oc pebbles, and under that rough stone slabs not joined, or perforated 
plates, to allow the water to pass through into the space provided for it at 
the bottom of the filtering basin ; a conduit leads tie filtered water into a 
reservoir for the filtered water, from whence it is taken by pump or other- 
wise. At the outlet from this conduit there is a slide to stop the flow of 
water when required. The working of the filter is as foliows :—Water 
flowing from the source of supply enters the receiving reservoir, in which 
the heaviest impurities are deposited, and the sluices near the top of the 
reservoir being opened, and the opposite sluices ar channel closed, water 
flows into the upper part of the filtering vessel, passes down through the 
filter beds into the space at the bottom of the basin, and into the reservoir 
for the filtered water. When the filter beds become so charged with impuri- 
ties as to prevent the filtered water flowing in sufficient quantity into the 
filtered water reservoir, itis necessary to cleanse the filter, and thatas follows : 
—Close the outlet from the conduit into the filtered water reservoir, open 
the valves on the inlet and outlet channels to allow of the current driving 
out all mud and dirt deposited, then, as soon as the water flows clear, close 
the valve on the outlet channel and the inlet sluices to the filtering basin, 
and open the outletsluices. The water entering the inlet channel will flow up 
through the filter beds, and will detach and carry away most of the matter 
deposited on the sand ; to plete the cl ing, close the valve in the 
inlet channel and open the inlet sluice ; a current is thus provided over the 
surface of the filter beds ; he then uses a rake or stirrer to act on the sand, 
and the current carries off the remaining impurities. The outlet sluices are 
now closed, and the slide on the outlet of the conduit into the reservoir for 
filtered water opened, and the filtering goes on as before.—Not proceeded 
with, 

470. W. Ropinson, Watling-street, London, “ Manufacture of iron.” —Dated 
18th February, 1865. 

For the purposes of this invention cast or crude iron, at a suitable tem- 
perature, is interposed between the poles of permanent or electro-magnets 
and is connected thereto so as to be in metallic contact therewith. such 
cast or crude iron, if in a fluid state, may be in a furnace ladle or vessel, or 
in amould. In certain cases it is preferred to use two or more bar magnets, 
and to apply the north pole of one magnet or series of magnets to one side 
or end of the iron to be acted on, and the south pole of another magnet or 
series of magnets to the opposite side or end of such iron. ‘The other or 
opposite poles of the magnets or series of magnets are to be so co- 
nected as to complete the magnetic circuit. When acting on masses 
of ..rought iron, the magnetic poles are to be put in metallic connection 
with the oppo-ite sides or ends of the masses to be acted on, in a similar 
manuer as when treating cast or crude iron. 

473. J. G. N. ALLEYNE, Alfreton, Derbyshire, “ Puddling furnaces.” —Dated 
18th February, 1865. P 

The parentee claims, First, constructing puddling furnaces having a 
rotating and removable bed in which the rotary motion of the bed is 
obtained by meaus of a revolving table beneath the bed on a level with or 
above or below +he fluor of the mill, on to which table the carriage carr) - 
ing the bed is run substantially as described. Secondly, constructing 
mechanical puddiing apparatus in which the rabbe or stirring tool is 
carried by a framing se te trom the furnace, and ar:anged either 
stationary or movable, the upper portion of which framing carrying the 
rabble receives a reciprocating motion, while the to and-fro motion of the 
rabble is obta'ned by means of rocking levers or cranks carried by the said 
framing, and actuated substantially, as described. Thirdly, const: ucting 
mechanical puddling apparatus in which the rabble or stirring tool is carried 
by a framing or carriage receiving a li recip ting motion in a line 
parallel, or nearly so, to the puddling furnace, while the rabble receives a 
to-and-fro motion at right angles to that of the framing by means of cranks 
or rocking levers, carried by the framing substantially as described. 
Fourthly, constructing mechanical puddling apparatus in which the rabble 
or stirring tool is car:ied by a framing or carriage capable of receiving a 
rectilineer to-and-fro wotion, while the rabule i h a rectal 
to-and-iro motion upon the framing, and a lateral reciprocating rotary 
motion either together with the upper part of the framing, subsiantially as 
described, or by causing the bed upon wuich the framing moves to vibrate 
upon an axis, substantially as described. Fifthly, combining mechanical 
puddling apparatus in which the rabble or stirring tool hasa rectilinear to- 
and fro motion imparted to it with puddling furnaces having rotating beds. 
Sixthly, construc.ing steam boilers for utilising the waste heat of pudding 
furnaces in which the vertical part into which the gases issue from the 
furnace is provided with peudent water tubes, while the horizontal part 
is constructed with fire tubes similar to a locomotive boiler, substantially 
as described. SeVenthly, constructing steam boilers for utilising the waste 
heat of puddling furnaces having internal flues, the surfaces ot which are 
formed corrugated substantially as described. 

478. J. Cuirre, Wortley. near Leeds, “ Utilisation of the waste gases of blas 
Suraaces.”— Dated 20th February, 1865. 

It bas heretofore been common to use the gases generated in the blast 
furnace for heating the hot air stoves and for generating steam in boilers, 
and f-rseme other »urposes. These improvements cousist in the use of 
those gases, or a portion of them, by blowing them back into the blast 
furnace itself, or by carrying them into another biast furnace in the same 
works, either along with, or separate from, the air which is blown iuto the 
furnace. - Not proceeded with. 

479. J. D. Nicu u, Edinburgh, “ Apparatus for folding envelopes.”—Dated 
2th February, 1965. 

This invention relates to the folding process in the manufacture of 
envelopes, aid consists in the adaptation and application to the apparatus 
for that purpo-e of movable bars or fingers, in order to hold the flat 
envelope securely in its required position during the operation of folding, 
combined with wings of the kind hereinafter described for pre-sing the 
raid envelope into the box and folding the flaps. The flat envelope is 
p'aced between ordi: ary guide pins over a shallow box, into which it is 
afverwards folded, the four flaps of paper extending over the box, and rest- 
ing on four metal wings mounted on pivots at the four sides of the box ; 
three movable bars or fingers are then caused to descend upon the junctions 
ot the two end flaps, and the top flap with the bouy of the envelope, and 
thereby hold the latter in its position reavy for folding; the next move- 
ment of the apparatus causes one of the tour wings to be turned on its 
pivot, and thereby to fold over the bottom flap, which rests upon it down 
to the bottom of the box ; the said wing when turned over being of sufficient 
depth to produce this effect, and the huldiug bars or flugers allowing the 
envelope to slide under them for the purpose. The two movable bars or 
fingers for the two end flaps are now caused to spriug up, when the two end 
wings are turned over so as to press the two end flaps in like manner to the 
bottom of the box. The third movable bar or finger is then caused to 
spring up, and the top flap is pressed down into the bottom of the box by 
the action of the fourth wing, when the folding of the envelope is com- 
pleted. 

483. J. H. Jonunson, ‘Lincoln's-inn-fields, London, “‘ Apparatus for kneading 
and working dough.”"—A communication, — Dated 21st February, 1865. 

This invention relates to a peculiar construction and arrangement of ma- 
chinery or apparatus for kneading or working dough iutended to be made 
into bread, the essential feature of which is that the dough or paste has 
time to repose during the kneading operation, such operation being carried 
on progressively from end to end of the kneading trough, in lieu of the 
entire mass «f dough being kneaded at oue and the sawe time, In carrs ing 
out this invention it is proposed to employ revolving spiral or inclined 
blades or arms, which during their rotation in the dough are made to travel 
simultaneously to and from end to end of the kneading trough. This 
transverse motion may be produced by causing the boss of the blades to 
slide along a square shaft, or along a feather or keyway on a round shaft 
driven by a driving puliey and belt of its own, or by any convenient 
arrangement of gearing. An arm is made to grasp this boss, and through 
this arm works a screw shaft extending from end to end of the machine, so 
that on imparting a rotary motion in one direction or the other to this 
shaft the arm will move aiong it, and will carry with it the blades from end 
to end of the trough. ‘The screw shaft is rotated by any convenient 
arrangement of reversing gear, or by means of two driving pulleys brought 
into gear therewith alternately by a sliding clutch box, one of such pulleys 
being driven by a crossed strap soas to rotate in an opposite direction to 
the other. The sliding clutch may be operated upon by a stop attached to 
the traversing arm, thus making the machine itself.reverse the motion of 
the screw spindle. A clutch lever is also employed for throwing the screw 
spindle out of action when required. 

486, W. E. Newron, Chancery lane, London, “ Apparatus for extracting 
liguid Jrom sulid substances.” —A communication.— Dated 2ist February, 
1865. 

This invention relates to an apparatus which is particularly intended for 
extracting oil from paraffin, but which also can be made for making ex- 
tracts of any other material. The invention consists in subjecting the 
crude material from which the extract is to be obtained to the pressure of 
the atmosphere by placing it in a tank with a perforated false bottom, and 
firming underneath such bottum « more or less perfect vacuum. The 
means employed for producing the vacuum are of different kinds, and can 
be varied as may be convenient. 

495. H. P. Riptox, Kingston, Dublia, ‘ Fastener for envelopes.” — Dated 22nd 
February, 1865, 

This invention consists of an improved fastening to be applied to the 
flaps of envelopes. In carrying out this invention it is proposed to attach 
to the un’er flap of an envelope a small metal eyelet, a flat metal ring 
being secured to the outer flap so as to correspond to and close over the 
eyelet. This ring may either be concealed in the paper or placed on the 
outside thereof, in which latter case it may be made of an ornamental 
character. The closing of the eyelet over the ring may be effected by means 
of a pair of pincers, a punch, or small hammer or mallet adapted for the 
purpose.— Not proceeded with. 

497. T. G. Wess, Manchester, ‘* Manufacture of ornamented articles of glass.” 
—Dated «2nd February, 1865. 

This invention consists in the 











production of ornamented ar icles of glass 











by combining the usual processes of blowing and pressing, ornamental 
designs being produced by the latter operation, and attached to the article 
by the former, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Weerkty Meetings or tHe JRoNMASTERS IN WOLVERHAMPTON AND 

Bramincnam: Business Done: Uncomfortable Rumour: Cheering 
is: Pigs Bought Plentifully: Firm Prices—Soura Wass 
Trape: Rise in Tin Plates: Great Demand—Tae Bessemer 
Process v. tue Oxvp Styite: Remarks—Tue Waces Question IN 
THE Inon TRravE: Jmportant Meeting of Masters and Men—Coau 
Traps: Slackened Demand—Harvwart Traves: Brisk Condition. 


In Wolverhampton on Wednesday there was quite a numerous 
attendance on ’Change. Amongst the persons present were those 
who are not usually seen out except at a time when purchases are 
being made. This is traceable to the fact that consumers of pigs 
are now completing their purchases in advance of the next Prelimi- 
nary Meeting, to be held on the last Thursday in this month. In 
Birmingham on the following day (yesterday) the market more 
than maintained the position of the trade as reported last week. On 
every hand there was a healthy feeling, with confident expressions 
with reference to the future, damped only by a report that had got 
into circulation respecting an exporting tirm, who were said to be 
large buyers of iron from North Staffordshire, where they are under- 
stood to owe £30,000. To South Staffordshire they are thought to 
be scarcely at all indebted. No very serious consequences are, 
however, apprehended, if the rumours should prove correct, for the 
few firms in North Staffordshire are all wealthy. Excepting for 
common bars a really good demand is being experienced throughout 
the district at all the finished ironworks. In the exceptional case 
named, the competition experienced from the North Staffordshire 
makers is so great that it would be easy to make a purchase of 
South Staffordshire bars at £7 17s. 6d. delivered in Liverpool, 
and possible to get some at £715. But bars of a high class brand 
continue to be inquired for at a few houses, and list rates obtained. 

Quite an active trade was done both in Wolverhampton and Bir- 
mingham in pigs, as well those produced out of the district as 
those made in it. So many have been the sales booked by the Kirk- 
lees Hall Company, that they have sold their make for some four or 
five months to come, and on Wednesday refused to book any order 
at less than 2s. 6d. advance on former prices. At this advance they 
will accept only few and small orders. The Workington pigs are 
quoted 2s, Gd. rise. Other pigs, the make of this and adjoining dis- 
tricts, are very firm at last quarter's prices, and in some cases they 
are ls, 3d, higher; but the most substantial buyers will not advance 
upon the prices of Midsummer. The best pigs of a serviceable 
quality made here are selling at £3 15s., the next quality by other 
makers are quoted at £3 10s., but are selling in a few instances at 
£3 7s. 6d. 


The South Wales houses are all in a condition if anything, better 
than ourselves, A good demand is being experienced for rails for 
America, and the tin-plate trade just now is something extraordinary. 
Stocks that had greatly accumulated are being rapidly reduced, and 
on Tuesday it was determined to advance the price of 1. C. from 
27s. 6d., at which they were placed at the Cheltenham meeting at 
the beginning of July, to 29s. 

The ironmasters have, as may be expected, been interested in no 
part of the proceedings of the meeting of the British Association 
like the reading by Mr. Bessemer of his paper on “ The Manufacture 
of Cast Steel.” The reality of what Mr. Bes-emer is doing was most 
disagreeably forced upon them by the presence of the rail which, 
having worn out seventeen faces of the best iron rails, had life 
enough yet in it to wear out at least three more faces, showing itself 
equal on its one surface to ten double-headed rails of the best 
previous known quality. The testimony of Mr. Llovd (Lloyd, 
Foster, and Co., of Wednesbury), that he had worked upon the 
principle three years, and bad accomplished all that Mr. ucssemer 
had claimed for his process, was further so conclusive that it seemed 
to almost dawn upon some minds that the ironmasters engaged in 
the commonly-practised methods of making iron and steei were 
very much like the “mankind” of whom Charles Lamb wrote in 
his “ Origin of Roast Pig.” “ For the first 70,000 ages they ate their 
meat raw, clawing it or biting it from the living animal, just as the 
do in Abyssynia to this day,” until, * for the first time in the world’s 
life,” crackling became a fact. This truth seemed still more 
irresistible yesterday (Thursday), when some 160 gentlemen 
assembled at Messrs. Lloyd, Foster, and Co.'s works to see the 
Bessemer process in operation. 

It will be remembered that at the close of the late lock-out the 
Wolverhampton puddlers refused to resume work until an interview 
had taken place between themselves and their employers with the 
view to some arrangement being come to whereby differences might 
in the future be more eas'ly settled than heretofore, and arbitration, 
it was thought by the men, ought to be adopted. The meeting 
which the men required took place on the 15th of last April, and a 
resolution was come to pledying both sides to give their attention to 
some measure calculated greatly to reduce the frequency of strikes, 
which both regretted. The Wolverhampton masters subsequently 
consulted the whole trade in Preliminary Meeting assembled, and the 
Preliminary Meeting, after expressing its views that arbitration, in the 
present state of the law, was impossible, deputed the Wolverhamp- 
ton masters to again see their men. In accordance with these 
instructions a meeting was held on Monday last in Wolverhampton. 
The question of arbitration seemed to have been mutually dropped, 
and the amount of wages to be bereafter paid was the matter to 
which attention was directed, for it appeared to both that the 
changes necessitated by the variation in the price of iron, and, con- 
sequently, in the rate of wages, was the chief source of difficulty. 
The masters could not, however, see that any arrangement could be 
come to other than that which included the legitimate principle of 
the men sharing in the advance in price by a proportionate rise in 
wages, and participating in the disadvantage of a reduction by 
accepting lower wages. By this means it was thought the interests 
of both would be more completely identified and the trade be more 
likely to be kept within the district. If the men should not be 
prepared, by accepting lower wages at a time of severe competition, 
to enable the masters to meet that competition, they would, it was 
thought, suffer great loss from the works occasionally being put toa 
complete stand, if, indeed, they did not inc ir the greater loss of the 
trade being driven into the competing district. The masters were, 
however, ready to allow the men henccfortu to be paid upon a scale 
which is 1s, a ton in advance of that which for twenty years has 
prevailed in South Staflurdshire, but which it should be added, does 
not now prevail. Up to a tolerably recent date the puddlers have 
received for puddling iron as many shillings per ton as best bars 
have realised pounds sterling. Best bars are now £8 1s., but the 
men are receiving 93. 6d. ‘The masters are prepared to concede this 
advance in all future time, to allow wages to rise and fail 6d. a ton 
as the price of bars is altered 10s. a ton, or 1s. alteration in wages with 
every change of £1 in the price of bars, and never to pay their 
pudulers less than &s, a ton however low the price of iron may descend, 
but, on the other hand, not to pay them more than 10s. 6d. a ton to 
whatever high prices iron may go up. The men on their part pressed 
for the establishing of a fixed rate for puddling, and hinted at lus, 
but seemed as though they would be willing to let the fixed price be 
93. Gd ; but they could not speak for the trade as a whole. The 
men argued that they, as puddlers, were not so well paid as were the 
millmen, and that as reduc:ions usually occurred in the winter, when 
they could work throughout the whole season, it was only fair to 
them that the rates should be fixed. The masters were not prepared 
to admit that the reduct ons took place as a rule in the winter, and 
said that the giving of a fixed “y would utterly prevent them 
from meeting competition when it arose. It would be a source of 
much satisfaction to them if they could get a fixed price for their 
iron; but inasmuch as they coul! not, the giving of a fixed rate of 
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wages seemed incompatible with the interests of both masters and 
men. The masters’ proposition was handed to the men, who agreed 
to submit it to their union, and a reply will be given to the Wolver- 
hampton masters in time for it to laid before the whole body of 
the employers at the next Preliminary Meeting. During the dis- 
cussion the masters’ expressed their wish to find themselves 
disassociated, for pu’ of defence, from masters of any other dis- 
trict than that of South Staffordshire, if only the men would confine 
their union to the same district. ‘Ihe late combination, they said, 
they were driven to by the union of the men embracing the whole 
country. It was thought that the men seemed disposed to act upon 
their employers’ views in this matter, as far as it related to the men 
who are now bers of the Gateshead Executive ; but this subject 
also will be referred to the union officers. 

The warm weather which has prevailed throughout the week bas 
reduced the consumption of coal at the ironworks and for domestic 
purposes. The demand has, therefore, not been brisk upon new 
orders since our last. The production is more than equal to the 
demand, and it could be increased greatly if need should arise. 

Colliery proprietors are again beginning to complain of competi- 
tion, which is being experienced by the producers who find their 
market chiefly in this district. Coal can now be obtained for the 
works at from 63. 6d. upwards. : : 

There is an improved demand for hardwares from India and China, 
and the orders that have come to hand from the Continent and the 
colonies are of fair worth. The home inquiry is also in a satisfactory 
condition. In Birmingham, the respective manufacturers are well 
engaged ; and those who are connected with Scotch houses report 
more favourably as to the condition of business with them. In 
Wolverhampton the japanners, the tin-plate workers, and the best 
lock makers have no cause for complaint ; and the ironfounders are 
actively employed there and at Bilston. At Wednesbury trade is in 
its usual animated state; but at Westbromwich the various branches 
are not so buoyant. At Willenhall the lock trade is moderately 
busy, and those men employed in the rural villages in the district 
are fairly occupied. ‘The nail makers at the Lye and at Sedgley 
have not, since the termination of the strike, been short of orders, 
and the men are working steadily. In other parts of the West Mid 
lands the state of the various trades are about the same as last 
reported—generally healthy. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverpoot: Mersey Docks and Harbour Board; New Brighton 
Pier Company: Launch of an Iron Barque: Trial. Trip 
of the Columbus (ss): Launch of a Composite Ship: The 
Patent Laws -Mancuesten, Sucrfrerp, ann Lincounsuire Rat- 
way: The Extension to Liverpool—Tue Nortu-Eastern District: 
Tees Valley Ruilway; Launch of an Iron Screw Steamer; 
Harton Coal Company: The Cleveland Iron Trade: Limited 
Linbility Companies— A Grovogtcan Society ror WWALES—STATE OF 
Trave: Sheffield: South Yorkshire: Leeds—Hvutt CaaMBer oF 
Commerce — A New Town Hatt ror Bourton — HuppersrieLp 
Water Suppry—lamway Extension at Hutt—THe Norru- 
FBasreen Disizicr AGain: Newvastle and Gateshead Gas Company : 
Messrs. *Stephenson'’s Work people—Gas at Knaresponougu—Scor- 
Land: Clyde Shipbuilding: Aboyne and Braemar Ralway: Tele- 
gruphic Pro,ress on the West Coast: Huntly Water Supply. 


To commence with Liverpool, we may note that at the last sitting of 
the Mersey Docks and Harbour Board, a letrer having been read 
from Messrs. Lamport and Holt, applying for a permanent berth for 
their Brazil and River Plate steamers, Mr. Forwood said the works 
committee would see that it was high time for them to stir. They 
ought not to compel the works committee to give such miserable 
bertis to steamers that they would not be able to carry on their 
trade, but accommodation should be provided or they would lose 
their trade. ‘They could not accommodate steamers either here or at 
Birkenhead; and the sooner they came to the conclusion to build 
docks in which steamers could and would load, the sooner they 
would approach the performance of their duty. The chairman said 
they were not allowed to expend any money on this side of the 
water until certain works were completed on the Birkenhead side, 
and the completion of those works was going on as rapidly as 
possible. The steam trade was a growing trade, and he was sure 
the docks and quays committee would do all they could to accomo- 
date it. Mr. Rankine urged that it was high time that the works 
committee should take some steps to provide the required accommo- 
dation. Mr. Holme said they might be going on with the excava- 
tions for new steam docks without any serious outlay, and it would 
be forwarding that work very considerably. Every shilling they 
expended on this side would produce its 10 per cent., and they must 
have something to make up for the outlay on the other side. When 
they knew that the Hull Docks were in all probability coming into 
the hands of the North-Eastern Company, it was high time that 
every man who felt an interest in Liverpool shoulé put his shoulder 
to the wheel to provide that accommodation which, if it had not 
been for Birkenhead, would have been amply provided at the present 
time. Mr. Littledale gave notice that that day three weeks he 
would move that the propriety of making steam dock accommoda- 
tion, and accommodation for the discharge of cotton ships at Birken- 
head, be considered. It was perfectly disgraceful that in a port like 
this vessels should be kept lying in the river for ten days or a 
fortnight with produce. ‘The letter was referred to the docks and 
quays committee. This concluded the general business. 


The prospectus of a New Brighton Pier Company is issued. The 
object is to construct at New Brighton, on the Cheshire shore, oppo- 


at several other watering-places. On Saturday afternoon an iron 
barque was launched from the yard of Messrs. Bowdler, Chaffer, and 
Co., at Seacombe, which was christened the Margaret Longton by Miss 
C. Williams. The ship has been built for Messrs. James Longton, 
jun., and Co., of this town, and is intended for the West Coast trade. 
Her dimensions are—Length, 141 ft. 6in.; width of beam, 26ft. ; 
depth of hold, 16ft. 8in.; tonnage, 500. The Columbus, a new 
steamer of 270 tons, built by Messrs. Laird Brothers four Messrs. 
Cruse and Downham, has attained on her trial trip a speed of 
upwards of fourteen knots per hour. Yesterday week Messrs. An- 
drews and Cv. launched trom their yard at Seacombe the ship 
Riversdale, built for Messrs. Macintyre and Co., and intended for 
the East Invia trade. She is constructed on Jordan's first com- 
posite principle, with iron frame and wood planking. Her dimen- 
sions are as follows:—225ft. over all; beam, 30ft.; depth, 23}tt. ; 
1,490 tons register. Yesterday week a meeting was held in Liverpool 
for the purpose of taking steps to form a Patent Law Reform 
Association, the object of which, it was stated, “would be to collect 
evidence, to discuss and by every legitimate means to promote 
improvements in, patent law, and in the mode of trying the validity 
ot patents.” Colone! Clay presided, aud in opening the proceedings 
said the patent laws were iu an unsatisfactory state, not only as 
regarded the interests of the patentees, but also as regarded the 
interests of the public. Certain steps had been from time to time 
taken with a view to obtain an amendment of the law; but they 
had failed, principally, he believed, because the matter had not been 
sufficiently brought under the notice of the public. The late Lord 
Chancellor acknowledged the necessity of some alteration being made, 
but intimated he thought action should be taken in the principal 
centres of industry to push the matter, and have the subject dis- 
cussed. On the motion of Colonel M’Corquodale, seconded by Mr. 
Stubbs, it was agreed to form a Patent Law Reform Association. 
Mr. J. T. King having read a list of about seventy gentlemen who 
had promised to co-operate in the matter, the following i 





W. King, N. Mercer, J. Newlands, T. B. Rider, A. 8S. Samuel, 

W. Stubbs, and J. Taylor. It was agreed that the subscription 

should be 10s. a year. r. King stated that Mr. Webster, Q.C., and 

Dr. Fairbairn had promised to attend and state their views on patent 

— A vote of thanks to the chairman terminated the pro- 
i 

The contract for the construction of a new straight line to 
Liverpool, by the Manchester, Sheffield, and Lincolnshire Railway 
Company, has been let to Messrs. T. Brassey and Co., and the 
works are to be vigorously prosecuted immediately. 

Several matters of interest await notice in the north-eastern 
district. On Saturday the Duke of Cleveland cut the first sod of a 
railway, from Middleton-in-Teesdale to Barnard Castle, at the first- 
named place. The line, when completed, will be about seven miles 
in length, and it will open a country rich in mineral and agricultural 
wealth to the populous towns in South Durham, North Yorkshire, 
&c. It will commence by a junction with the South Durham and 
Lancashire Union line, a short distance to the west of the viaduct 
over the Tees at Barnard Castle. Thence it will run along the 
valley of the Tees by way of Lartington, Cotherstone, Romaldkirk, 
Eggleston, and Mickleton, terminating for the present at Middleton- 
in-Teesdale; but at some future day the line may be extended as 
far as Alston, and thus ready communication will be afforded 
between the ports of Silloth, Whitehaven, &c., and the east. The 
promoters also hope to reap no small revenue from the numerous 
tourists who frequent the vale of the Tees, High Force. and Caldron 
Snout. The works are generally easy. There will, however, be two 
viaducts, each 300ft. long by :0uft. high. The total cost of the line 
is estimated at about £50,000 when delivered complete into the 
hands of the compisny in eighteen months’ time. Messrs. Bolton 
and Co., of Newcastle, have secured the contract and expect to com- 
mence operations immediately. Ye-terday week, an iron screw 
steamer, to be rigged as a barque, was launched from the building 
yard of M. Pearse and Co., on the north shore of the Tees. The 
following are the dimensions :—Length over all, 355ft Gin ; breadth, 
42ft.; depth of hold 28ft. Gin. ; tonnage, o.m., 2,845 80 94ths This 
ship is classed twenty two years in the Liverpool underwriters’ 
books, and is fitted up for seventy first-class passengers. She is built 
for a Liverpool firm. The Harton Coal Company are about to com 
mence sinking a new colliery near to West Boldon. The boring 
operations are completed, and a number of cottayes are in course of 
erection for the use of the sinkers’ The Cleveland iron trade may 
be said to be in a good and satisfactory state throughout the 
district generally. The new furnaces lately brought into 


action are in some degree making the coalowners eel that’ 


there is an additional tax upon them; and, although the 
increased demand fer coke has been on the whole well met, it 
cannot be said that it is fully so. The shipment of pig iron 
during the past week hus not been great, in proportion to what 
has been done for some weeks past. Iron for forge purposes is in 
good request, and some masters have experienced a difficulty in 
geiting a sufficient quantity. There is a good general demand for 
tinished iron of all kinds. In railway bars there has been a good 
business done, both foreign and local. Plates are in good demand 
for the best quality, thou.b, generally, shipbuilding is not so brisk. 
The state of the furnaces of the Cleveland district may be summed 
up thus:—In blast, 82; out of blast, 18; building, 16. The prin- 
ciple of limited liability continues to find increasing favour in con- 
nection with Tyneside enterprise. It is stated that several local 
undertakings are about to be enrolled under the Limited Liability 
Act. One of these involves an amalgamation of the extensive estab- 
lishments of Messrs. T. Richardson and Sons, of the Har:lepool 
Ironworks. Messrs. Richardson and Duck, iron shipbuilders, of the 
Tees, and Messrs. Denton, Gray, and Co., iron shipbuilders, Hartle- 
pool, the triune company bearing the title of “ Richardson, Denton, 
Duck, and Co. (Limited).” The capital will be £500,000, in 10,000 
shares. 

Several gentlemen are contemplating the formation of a Geologice] 
Society for Wales, and it is proposed to take the matter into con- 
sideration at the forthcoming National Eisteddfod. 

With regard to Sheflield trade, it may be observed that there is no 
improvement in the American demand for steel, and the demand for 
cutlery is scarcely so brisk, though still active. For saws, files, and 
tools some large orders have come to hand by the iast mails, some 
firms having received orders which will occupy them for several 
months. Good orders continue to arrive from Canada, notwith- 
standing the lateness of the season, and a little more is doing with 
France, Spain, and some other continental markets, Though, gene- 
rally, the advices from Bombay are unsatisfactory, there are con- 
siderable orders in hand for tools for India, and the Australian 
markets yield fair orders, especially for tools. At home, the markets 
for goods for domestic use are quiet, but there is a fair demand for 
tools, machinery, and steel, and a large demand for railway material. 
Travellers report unfavourably of the market in the cot'on districts 
for cutlery, plated ware, and some other goods, but for tovls and 
castings for machinery: there are moderate orders. The London 
market is dull, and Birmingham houses order sparingly, thouzh 
some of them are buying rather freely for export. The armour plate 
mills and gun furnaces are about half empl +yed. The steel houses 
working for the home and continental markets are well employed 
but those relying chiefly upon America are very poorly suppiicd 
with orders. In cutlery tools and tinished goods generally, business 
is fairly active. in South Yorkshire, the demand for house coal, 
both for the metropolitan and country markets, continues good. The 
Great Eastern Railway Company are also taking considerable quan- 
tities of coal; and when they commence running on the Great 
Northern Railway from Retford to Peterborough the demand from 
this district will be considerably more thani' is at the present moment. 
The two companies have made arrangements for the joint use of the 
loop line from the ist of October next; and as soon as the Doncaster 


, 4 : ae - eaggeratit* “ | and Gainsborough line is finished, the Great Eastern will have access 
site to Liverpool, a pier on the principle adopted in similar erections | psec pe att to the Bouth Vorkshive coalfielie, The trade to 


| Keadby for Hull and Grimsby is very good, and hard coal is being 


sent to both these ports in considerable tonnage for export. Siocks 
of all description of coal are rapidly diminishing, so large is the 
inquiry. ‘The coke trade just now is also brisk, and as fast as it is 
made it is sent off to the iron districts of Staffordshire and Lincolu- 
shire. The Sheffield trade is also good; and coal for iron purposes, 
as well as coke, meets with a ready demand. The price of coal has 
an upward tendency, and there is every prospect of an advance 
The iron and machine trades of Leeds are represented to be in a 
satisfactory position. 

A rather interesting meeting of the Hull Chamber of Commerce 
was held yesterday week. On taking the chair Mr. West expressed 
his determination to do all he could to improve the position of the 
Chamber, and to support the interests of the town. The policy that 
had been pursued by the Chamber he would endeavour to carry out 
particularly with reference to the North-Eastern Railway Company. 
He then reviewed the present condition of the Bankruptcy Laws, and 
the existing system of provincial banking, which he wished to 
see considerably extended, combining increased accommodation with 
complete security. He then alluded to the proposed transfer of the 
Hull Docks to the North-Eastern Railway Company, stating as his 
opinion that such could not be made without endangering the interests 
of the port, which ranked the third in importance in the kingdom. 

A new town hall is about to be erected at Bolton. Estimated cost, 
from £70,000 to £75 000, 

At the last monthly meeting of the Huddersfield Improvement 
Commissioners on Wednesday, it was stated by Mr. Hobson that 
the Waterworks Commissioners were going to apply to Parliament 
for power to increase the present water supply. They had to fur- 
nish 500,000 gallons daily to supply the town adequately; but for 
the last tive months the gauges showed that all their sources of 
supply furnished less than 25,000 gallons, and the result was great 
incenveni to the inhabitants. 1t was, however, intended to look 





ments were made :—President, Colonel Clay ; vice-presidents, 
Colonel M’Corquodale, James Jack, and JR, Jeffery ; secretary, 
Mr. J. T. King; treasurer, Mr. Bennett, jun.; council, Messrs. 

Capper, Charles Clark, ‘i. Duncan, J. A. Forrest, H. D. Grey 





out for fresh sources of supply, and go to Parliament for increased 
powers as speedily as possible. 

A scheme will be proposed next session under the title of the Hull 
Lancashire, and Midland Counties Junction Railway. Upon this 





affair the Eastern Morning News says i The scheme to bridge the 
Humber, to run an iron way across it, and thereby utilise to the 
whole East of Yorkshire all the railway accommodation south of it 
is now perhaps the foremost tepic of conversation and inquiry at 
Hull. Two questions suggest themselves. Will the Legislature 
sanction it? and, if they do, will it pay? Besides, a very deter- 
mined opposition from the North-Eastern, Manchester, She eld, and 
Lincolnshire, and, probably, the Lancashire and Yorkshire—to 
which, however, we may expect per contra the support of the Great 
Northern, and perhaps Midland—there will, no doubt, be something 
said about interfering with the navigation of the Humber. It is not 
likely that this will produce any serious obstacle. The arches would 
no doubt be so large as to give ‘ample verge and room enough * 
for all the shipping requiring to go up the Humber beyond the 
bridge, and we may assume, I think, that Government sanction 
would be given. To express an opinion on the subject of cost ig 
more difficult. Constructing railways, and especially railway 
bridges, is like going into a court of law; the cost ig 
often more than you bargain for. If the promoters of the 
present scheme calculate on expending £800,000, it may, perhaps, be 
assumed that they are allowing half a million for the bridge The 
river cannot be less than a mile broad at low water any where be- 
tween Barton and Hessle; the bridge, which will require to be built 
as strong as possible, could not be much lexs than a mile and a half 
long, so that half a million would not seem more than a sufficient 
allowance. The place chosen is one of the best that could be found 
for a high-level bridge in England. There is a nrm chalk rock on 
each side of abou: the same height —grand solid abutments provided 
by nature—while I am as-ured by one who knows almost every yard 
ot it, that the bed of the river all the way across is formed of the 
same hard material, giving a ready-made foundation of the utmost 
value. Since we have heard of railways costing twice as much ag 
they were to cost, it may be prudent to take the estimated total of 
£1,000,000, which to pay well should realise from £81,000 to £100.000 
a year. There is no doubt the traffic would be enormous, and pro- 
bably the nett profits would not be far shor: of the sum just named; 
at any rate it would be quite as good a speculation as the Atlantic 
Telegraph or the Great Kastern, and quite as great an unde: taking.” 

From the north-eastern district, we learnt that the directors of the 
Newcastle and Gateshead Gas Company have declared a dividend of 
10 per cent. on the A stock and 3} per cent. on the B stock. In 
accordance with a resolution of a special meeting held in June last 
the directors have completed the purchase, and entered into posses. 
sion of the Blaydon Gasworks. Lxtensions during the year have 
been made to Hebbura, Felling, Swalwell, Whickham, and other 
places. These investments of capital have been effected under the 
borrowing powers conferred by the Act, and are expected to prove 
beneficial to the company. The workmen employed by Messrs. R. 
Stephenson and Co., Newcastle-upon-Tyne, were treated to a trip to 
Edinburgh last week. The party numbered about 2,000. 

The Knaresborough Improvement Commissioners have reduced 
the price of gas in that town from 5s, 10d. to 53. per 1,000 cubic 
fect. 

We turn to Scotland. Messrs. J. and R. Swan, of Kelvin Dock, 
have launched an iron screw steamer of 100 tons burthen. She was 
named the Albert by Miss Hay, daughter of the owner, and is 
intended for the coasting trade. Immediately after the launch of 
the above vessel Messrs. Swan proceeded to lay down the keel of a 
steamer of similar size on the same blocks. Messrs. Thomas 
Wingate and Co., of Whiteinch, have launched an iron steam 
dredging machine, of 300 tons, for the Aberdeen Harbour Commis- 
sioners. The dimensions are 120it. by 23}ft. by 94ft., with engines 
of 30 horse power. She has one row of buckets in the centre of the 
machine, made to discharge over the sides. This vessel is titted with 
ail the latest improvements in the way of frictien gearing, &c., 
introduced by this firm. The vessel has been built under the 
superintendence of Mr. Robert Leys, engineer, Aberdeen. Messrs. 
A andJ Inglis have launched from their building yard at Point 
House a vessel, of the screw and sailing class, destined for the Austra- 
lian and China trade. She measures in length of keel and fore-rake, 
245ft.; breadth moulded, 344ft.; depth do., 223ft.; tonnage, BM, 
1,400. She is fitted up with all Messrs. A. and J. Inglis’ latest 
improvements, and will accommoda‘e forty first class and 400 
second and thira-class passengers. She is also fitted with a screw 
propeller, which may be taken up and let down as circumstances 
require, the engine power for driving which is 250 horse power, 
nominal. As she ylided into her element she was named the Eri 
King. The vessel is to be commanded by Captain Pinel, who owns 
a good part of her, and who has had great experience in the China 
and Australian trade. The Erl King forms the nucleus of a line of 
vessels to be under the management of Messrs. Robertson and Co., 
London. An iron paddle steamer named the Conqueror, built and 
engined by Messrs. W. Simons and Co., has been launched from the 
Lundon Works, Renfrew. {his steamer is the property of the Clyde 
Shipping Company, and is intended for more distant service 
than any of their present fleet. She is titted with a pair of 
beam engives, two boilers, and feathering paddles. On the 
adjoining slips there are under construction two powerful iron 
dredgers, intended for cu'ting a deep-sea channel into an inland 
city, to make it a seaport. An iron screw steamer of 610 
tons has been launched from Messrs. Stephen and Sons’ shipbuilding 
yard at Kelvinhaugh. ‘The owners ure Messrs. Handyside and 
Henderson, and the vessel is to be employed in their Mediterranean 
line. The engines are being supplied by the Finnieston Steamship 
Works Company. The first sod of the Aboyne aud Braemar Rail- 
way was cut yesterday week at Ballater by Mrs. Farquharson, of 
Invercauld, the wife of the chairman of the company. The new 
iine will extend railway communication nearly twelve miles from 
Aboyne nearer to Balmoral; but in deference to the royal wishes 
the main line will stop short at Bridge of Gavin, near Ballater—a 
tramway for wood, &c., being laid to Braemar. ‘Telegraphic com- 
munication has been established between Glasgow and various pvints 
along the west coast of Scotland, extending as far as Campbel- 
town, Tarbert, Lochgilphead, Inveraray, Rothesay, Toward, and 
Dunoon. We understand stations are also shortly to be opened 
at Ardrishaig, Innellan, Blsirmore, Cove, Ovan, Roseneath, &e. 
The lines have been constructed by Messrs. Reid Brothers, of London, 
telegraph contractors and engineers, and under the personal super- 
vision of Mr. James Reid of that firm. A day or two since Mr. 
Anderson, engineer, Aberdeen, examined the varivus points on the 
Deveron and the Bogie rivers, from which it hus been proposed to 
bring a supply of water into Huntly. In the afcteravon Mr. Ander- 
gon met a uumber of ‘he commissioners of police, and reported verbally 
that, as several millowners bad rights on the Bogie, he had directed 
his attention principally to the Deveron. He proposed that the 
water should be taken from the latter stream, nearly opposite the 
Peterkirk Burying Ground, end that it should be conveyed round the 
Hill of Dunbennan in earthen pipes to a reservoir, and trom thence 
in metal pipes into the town. A detailed report and estimate will 
be furnished by Mr. Anderson in a few days. 
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MASTERS AND MEN. 


Tue mutual relations of the heads and hands of industry 
form a subject which well deserved to be considered by the 
political economists during the late scientific meeting at 
Birmingham. That these relations are unsatisfactory, that 
disastrous civil wars—often absolute national calamities— 
are continally breaking out between the two parties, are 
unhappy truths which have been lately brought home to 
tens of thousands of humble households. The fact simply 
js—and it is one to which most of us can testify 
—that a wide-spread and deeply-seated jealousy exists 
in England between masters and men. It is true 
that since 1851 we have had no great manifestation 
of this jealousy amongst the operative engincers; that 
only a few isolated strikes have been carried out by the 
operatives in this, the most important branch of manufac- 
ture. But it is impossible to take up a daily newspaper 
without noting some occurrence of the kind in some part of 
the country. It was only the other day that a strike tem- 
porarily occurred with a number of contractors’ men at 
Crewe, and that in a southern county a lengthened strike 
of workmen in Government . employ :was successfully 
ended, the men obtaining their demands. This. is 
a lamentable state of things; but strikes and their 
disastrous effects are only the results of powerful causes 
in continual action, with scarcely less injurious, but 
more silent effects. A peculiarity which unfortunately 
distinguishes the English workman, is his jealousy of new 
machinery. The feeling is even prevalent amongst the 
makers of machinery—our fitters and turners—who, of all 
others, we would think, ought to favour its introduction. 
One of the great difficulties of the English inventor is the 
reception given to his new machines by the British opera- 
tive, and it was only the other day that Mr. G. W. Siemens 
publicly complained of the great opposition made by 
British firemen to working his gas furnace. , On the other 
hand, the masters have a natural distrust of the trades’ 
unions, and we have lately seen it proposed by one of them, 
in an able serial, that combinations between both masters 
and men should be alike punishable by law. This, how- 
ever, would be a mere return to the unsuccessful and re- 
pealed legisiation laid down in the beginning of this 
century. In the presence, however, of such disastrous 
trade conflicts as those which have raged only lately in 
this country it is more than probable that a renewed 
attempt at legislative reform will be made next session. 

Not less than thirty-six statutes have been passed in 
England from the reign of Edward I. down to 1824, 
on the subject of trade combinations and wages. In 1820, 
under George III., was pessed the famous Act according 
to which combinations between employers were first 
rendered as illegal as those between the employed. ‘This 
law continued till 1823, and, nevertheless, during the 
twenty-three years it was in vigour, strikes were as nume- 
rous and violent as ever. In 1823, upon the motion of the 
late Mr. Hume, a parliamentary committee was formed to 
consider the whole question. They reported that the existing 
laws not merely failed to prevent combinations, but rather 
aggravated the relations between masters and men. While 
recommending their reform, they also pointed out the 
absolute necessity of a law for summarily punishing either 
masters or men guilty of intimidation, or of violence, in 
troubling the complete liberty that ought to exist in the 
application of labour or of capital. ‘The Combination Act 
of 1824 was, however, misunderstood, and the workmen 
acted as if it opened a free road to all the means that could 
be adopted for the triumph of their cause. An inquiry 
instituted by Parliament showed that a vast* system of 
unions existed throughout the country, based on menace, 
insult, and even crime. A fresh Act was thus passed in 
1825, according to which persons using intimidation or 
violence against any workmen, with the intention of pre- 
venting his fulfilling any contract or carrying out any 
work, was rendered liable to imprisonment, with or without 
hard labour, for any time not exceeding three months. 
The same penalty could be inflicted on anyone preventing 
any workmen accepting employment or work, or on those 
who might force them to join any trade club or association. 
The principal difference between this Act and that of 1824 
is that an evil intention had no longer to be proved; and 
the mere attempt at intimidation was also put on a level 
with actual acts of violence. Meetings were not pro- 
hibited, but the resolutions carried could only engage those 
present; to apply these resolutions to others would con- 
stitute conspiracy. The practical application of this Act 
was found to be attended with many difficulties, and con- 
flicting legal decisions have been rendered as to its pro- 
visions. It was found to clash with the’ common law, 
which considers as a conspiracy any meeting of persons 
formed with the view of raising wages, shortening the 
hours of work, or of striking work, and soliciting other 
Persons to form similar conspiracies, Another Act was 
accordingly carried in 1859, providing that a workman 
entering into combination with others with the view of 
patey raising the rate of wages, of shortening the 
Hours of work, or of organising a strike, could not be 
indicted or punished for conspiracy. A yet ‘later Act, 
passed in 1861, determines that anyone using fraudulent 
and disloyal mancouvres for raising the rate of wages, or 
anyone employing fraudulent means against trade or manu- 
factures, or against the persons devoted to their pursuit, 
shall be guilty of misdemeanour, and be punishable by im- 
Prisonment, with or without hard labour, for not longer 
than two years. 

_All these successive laws have been attended with but 
little repressive effect—a truth only too deeply graven in 
the annals of British trade. ee 

‘Some time%ago the world was a little startled at the 
hews of .trade strikes in France—the country ‘where the 
law formerly regarded and punished as a misdemeanour 
any combination, whether between masters or men,’even 
when unaccompanied by violence or other, offences. The 

rench'Government, however, in its extensive revision of 
all the laws bearing on industry, had‘ abrogated this pro- 
hibition of ‘trade combinations, and the natural effects at 
first on the sudden relief of a pressure which had existed for 


‘unions. between the men were forbidden. 








ages were a certain number of strikes. It is not, however, 
probable that these unhappy trade disputes will ever 
assume British proportions. There are several reasons for 
this, which are plainly set forth in the lengthy reports made 
last = to the Corps Legislatif on the question. It is the 
excellent custom in that country to work up the evidence 
on the probable bearings of any projected legislative mea- 
sure into a report, written with the —wz excellent 
French logic and clearness. In the course of a detailed 
examination of English legislation bearing on the subject, 
the Government commission conclude that “the English 
laws against trade combinations were for a long time faulty 
from an excessive severity that, irritating instead of convin- 
cing, caused them to miss their aim through their very harsh- 
ness. Then came a milder legislation, butin which the limit 
between what was permissible and what was prohibited 
was hardly determined. When it was tried to more precisely 
define the punishable acts, the existence side by side of 
two laws (the common law and the Act of Parliament) 
relating to the same class of offences, brought with it 
serious difficulties in its. application. The delays and 
turnings, and considerable costs of complicated proceedings, 
paralysed private action; at ‘the same time public action 
at law (which is wanting in England) was absent. Last 
of all, the unlimited right of publicly meeting and asso- 
ciating, which exists in England for all her citizens, has 
furnished to the coalitions of workmen the means of action 
and opportunities for excitement; which yet more, perhaps, 
than the preceding causes, have contributed to give to 
English strikes the dimensions of actual public calamities.” 
. M. Emile Ollivier, the celebrated’ orator and statesman, 
was one of the commission of the Corps Legislatif ‘itself, 
which, besides the ministerial commission, had also to con- 
sider the matter. Examining the question from the begin- 
ning, he observes that in France, in: 1789, by the side of a 
litical and social revolution, there took place a revolution 
in trade, which replaced—at least in principle—the system 
of monopolies and of privileges, by that of freedom of 
labour. The ‘opinions of Adam Smith, and of the great 
French minister Turgot, were thus carried out, and it was 
practically as.well as theoretically recognised that’ “ the 
soul of manufactures is liberty.” ‘It is impossible to 
imagine, now’that these truths are everyday common- 
places, the strictness with which industry was fettered 
in former generations. Even agriculture was thus con- 
fined ; and the French law which in 1692—93 ordered seed 
to be sown at a certain time, forbade it in 1709, while as 
late as 1747 an edict was abolished which prohibited plant- 
ing vines without a special authority. Commerce and in- 
dustry formed, however, the chosen field for the exercise of 
government regulations. The different guilds or corpora- 
tions were, no doubt, when first instituted, of the greatest 
value to the then existing framework of society. Bul- 
warks against the oppressive action of the feudal system, 
they also formed a school of discipline—much wanted iu 
those times—for masters and men. But in the course o* 
centuries their benefits became obsolete, and the guilds 
ended in being merely centres of intolerable abuses. The 
developments of the system form a curious study. Each 
trade had different rules for determining the number of 
apprentices that could be engaged, the time of apprentice- 
ship, the prices, &c. At a later period, towards the 
end of the ancien régime, a tyrannical uniformity 
governed all the different regulations. An apprentice- 
ship became a sort of temporary slavery; artisans had to 
pay oppressive dues in order to become masters, and to 
devote years to making a “ master-piece ” of their special 
trade. Once admitted into any corporation, a workman 
was obliged to remain there, as he could not exercise 
another trade without undergoing a fresh apprenticeship. 
“The oppression of the workman brought with it, as a 
necessary consequence, the oppression of the labour itself.” 
It was thus, for instance, forbidden to work by candle- 
light at certain trades, upon the supposition that gouds 
thus made would be defective. . As the lines of demarca- 
tion between the different trades were arbitrary, the 
several trade corporations were continually at law, annually 
spending enormous sums in litigation. Under such a 
system it followed as a natural consequence that trade 
When the work- 
men did concert together, they were pursued according to 
the provisions of the old laws against monopolies. hen 
these did not suffice, special edicts were passed, and a law 
of. Francis I. thus forbade a greater number than five 
journeyman printers to assemble together. The old kings 
had, nevertheless, often occasion to observe the inhuman 
and unjust action of the system of guilds. Several 
attempts at meeting these evils were made, until at last, 
the celebrated minister, :Turgot, abolished in 1776 the 
different guilds and masterships.' Recalled at his fall 
from power, the revolutionary law of’ 2nd March, 1791, 
again abolished “letters of mastership, the dues levied for 
being received as master, and all trade privileges whatso- 
— Since then the right of working has been free in 
rance. 


“ From the two combined principles of freedom of work 
and of competition, flow, as a necessary conclusion, the right 
for masters and workmen to combine together.” If one 
workman in selling his: labour’ has the right to make an 
agreement as to price, why cannot a number combine to do 
the same? M. Emile Ollivier shows that trade unions are 
not to be confounded with combinations for merely getting 
up strikes; nor:are they, on the other hand, commercial 
associations properly so-called. “It would seem to be 
logical,” continues he, “ that the Constituent Assembly, 
having,taken as-a principle the liberty of labour, should 
also arrive at a recognition of the right of forming trade 
coalitions. ' This was not the case, and in 179! not merely 
strikes, but any combination amongst workmen, even 
before it had produced any such effect, was strictly for- 
bidden by law. Any concerted. arrangement formed 
between workmen with the intention of fixing the price of 
their: labour was declared to be unconstitutional, against 
liberty, and the declaration of the rights of man.” A later 
law (nivés au IL.) still further increased the severity of these 
regulations, and only in the ninth year of the republic was a 
culpability in these matters made dependent upon an actual 





strike, or attempt ata strike. Succeeding laws in 1810 and 
1849 maintaitied' these regulations, so that but little progress 
was made’ from 1791 to 1863. The lawof 1791 banished all’ 
trade combinations, in all their. d , even before any 
cessation from' labour had taken place; the law of 1849 
merely allowed discussion, and only intervened in the case 
of a strike. 1t allowed combinations between the workmen, 
but placed a penalty on any active result of such a combi- 
nation. As M. Ollivier asks, “Is it not unreasonable to 
authorise workmen to combine, to name delegates, to confer 
with their masters, to' fix upon an ultimatam, to debate 
upon it for several months, and yet to punish those ve 
workmen when, their conferences having failed, their ulti- 
matum having been rejected, they give, by their absence 
from their workshops, a serious stamp to their combination, 
and a sanction ‘to their demands?” In England such an 
enactment would mean that, after repealing the Combina- 
tion Acts, Parliament’ had make a strike a misdemeanour. 
The laws against trade combinations have thus been repealed 
in France, but, for the reasons we have mentioned, it is not 
likely that gréves will ever assume the proportion of our 
strikes. -' ‘ 

Belgian Law.—In Belgium, at least up to very lately, 
the clauses of the French penal code of 1810 were in ex- 
istence. That country does not seem to have much suffered 
from strikes, but ‘recent ‘public opinion called for a change 
in the legislation forbidding combinations. According to 
the law proposed ‘some time ago, the cessation from work- 
ing is to be a misdemeanour, if it ‘takes place (in violation 
of local usage or of contracts) without a previous notice of 
fifteen ‘days, or,"in‘certain determinate circumstances, of 
one month in ‘advance. ** More especially is ‘the sudden 
cessation from work*punishable when it takes place as the 
result of a coalition between either:the employers or the 
employed. It is equally a'misdemeanour on the part of the 
employers if they catse’a general cessation from’ work in 
violation of usage and’ contract, without a previous notice 
of fifteen days, or one month,'according to circumstances. 
Cases of absolute necessity (force majeure) are of course ex- 
cepted. Asecond clause punishes all those who havecommitted 
any violence, or‘ have spoken‘ insults‘ or menaces, or who 
have imposed fines or’ prohibitions against .“ those who 
work or, those whe cause to work.”,,; Those,are also punish- 
able who, assembling near; the establishments,in which 
work is done,;or near the dwellings,of,those who direct its 
execution, shall have acted against the freedom of either 
the masters or the men., From .this it results that no 
offence is committed, either on the part of the workmen or 
of the masters, when a strike or. lock-out occurs, if the 
cessation from work is not: accompanied with menaces, 
violence, or of acts of intimidation, and has taken place 
without any violation of engagements previously existing 
between the masters and the men. 

In reviewing the respective powers of attack and defence 
of masters and men, M. :Ollivier observes that, in forming 
associations for the protection of their respective interests, 
the strength of the association of employers is pretty 
evenly balanced with that of their servants.. In some 
respects a combination of masters is inherently weak. 
Competition has a continual tendency to isolate a set of 
employers, who are always rivalling each other in processes 
of manufacture, in débouchés for their products, who are 
“neither able to destroy each other nor to come to an 
understanding, are in the presence of a mass of workers 
who have every reason to'be united, whom cutting tends 
to divide, and always disposed towards action in common.” 
The history of industry shows that, whenever a general 
strike takes place, a certain number of employers always 
avoid it by giving way to the demands of the men. 
When a strike is only partial, being directed against one 
particular establishment, and not against a manufacture in 
its entirety, the other employers, far from coming with 
help, are -happy in being for a time deprived of a rival. 
This tendency was, for instance, very well to be noticed in 
the sirike which took place some years ago in the work- 
shops of the Atlas Works, Manchester. The firm lost a 
number of their, best operatives, who placed their skill, 
and necessarily with it, a great accession of strength, at 
the service of a now very noted rival engineering firm in 
the neighbourhood. In fact, a complete combination of 


masters is only formed when the demands of the men rise | 


to an impracticable height. 


But as regards the weakness of the workmen against the - 


employer, it can be explained without supposing the ex- 
istence of a combination of employers. Besides the advan- 
tages of a more complete education, and of habits of deal- 
ing with extensive business matters, an employer constitutes 
in himself a powerful organisation. More especially. is this 
the case when a company of moneyed men are behind the 
employer. He can wait and bide his time, which is just 
what the workman cannot do, whose necessity for bringitig 
his labour to market is much more pressing. ‘ett 


The law allowing trade combinations in France was thus 
passed with the belief that, when directed with prudence 
and moderation, such unions are highly useful to the com- 
munity. ‘The necessity of combating habit, of encounter- 
ing the tendency of capital to increase its profits to the dis- 
advantage of wages, are economical -considerations which 
explain how, without placing themsélves ‘in’ contradiction 
with economical Jaws, trade unions sometimes iniptoves 
position of their organisers. * In‘ France, ;for ;instan 


tows 


1832, the working carpenters were able to raise their wages ». 


from 3 francs to 3 francs 50 centiines ; in 1833, to 4 francs ; 
and in 1845, from ‘4 ‘francs'to 5'francs. In the same way 
the printers, the cork-cutters of the department du Var, and 
the working hatters of ‘ Lyons, got,a legitimatelygincremsed 


wages. By. the side of .the ,disastrous: results of ,some 


strikes a number of others were successful in England ‘in 
the years 1836,’ 1848, and 1859.‘ In 1853 there was a 
general rise’of 10 per cent., arid ‘even of 15 per cent., in the 
wages of’the miners of South Wales. Upon these § 
other grounds the late Mr. MacCulloch contended that the 
combinations of the men are just:and proper. Few masters 
are inclined to spontaneously raise the wages of théir-men ; 
but the presence of a tacit or declared general combination 
gives an impulse often ‘wanted to the claims of ju8tice. 

But an actual strike, founded on justifiable claims on the 
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part of the men, is war with its necessities, with its 
destructive character, its violences and outrages, with its 
obligatory train of mourning and of devastation. As in 
war, so are the innocent struck down for the guilty, and 
women and children have to undergo evils they have not 
originated. As from war, so from a strike, sometimes 
arises; but a good mixed with bitterness, and leaving 
behind it lasting resentments—a good so like evil that the 
historian is scarcely able to distinguish between the two. 
The history of trade unions shows that, when misled by an 
appearance of united strength, the most intolerable 
claims have been raised by the men. Such was that 
of the operative engineers in 1851, and a late strike 
of the Parisian printers, in opposing the admission of 
apprentices. The Preston spinners formed a sort of 
tribunal to judge the motives of the masters in dismissing 
any particular operative; the collier in the northern 
districts wished to establish a certain determinate rate of 
wages per head, which was not to be exceeded by anyone, 
whether young or old, skilled or unskilled. The trade of 
Treland has been most a iajesets and in many places 
utterly annihilated, by the fatal facility of. ais 
strikes. The magnitude of the follies committed in the 
name of union is only equalled by the number of crimes, 
and even yet there are English districts cursed with a 
special class of offences going by the name of trade outrages. 
The spectacle given by the action of the English trades 
unions, says M. Wolowski, in his memoir “ La Legislation 
Anglaise sur les Coalitions,” read before the French Academy 
of Moral and Political Sciences, “is all the more decisive 
as they have been in want of nothing, neither strength nor 
devotion, nor energy nor perseverance. The most able 
strategy, the highest resignation, hardihood rising to 
temerity, resolution pushed to fanaticism, and blind 
obedience to scientifically-combined orders, immense re- 
sources, continuity without rivals, crushing power—all 
have been united, and all have been wrecked against the 
immutable laws of production.” 





RAILWAYS IN WAR.* 
By Sir J. Burcoyne, K.C.B., F.B.S. 


Tue use of railways will have an important effect in war, and 
it is a matter of interest to ascertain the means for obtaining the 
greatest advantages from them, and what then will be their precise 
capabilities. 

A vague idea exists that armies can be transported from place 
to place and to a seat of war with the same facility and speed 
as ordinary travellers; whereas there are many circumstances con- 
nected with the conveyance of the former which would show auy 
such comparison to be quite fallacious. 

With regard to a small body of infantry there is no reason why 
this should not be the case, but with large forces, and with cavalry 
and artillery, and all the accessories of an army—its baggage, camp 
equipage, spare ammunition, its wagons, &c.—enormous means will 
be required, and difficulties will arise, which call for study and con- 
sideration to reduce them to a minimum. 

How to adapt the ordinary railway passenger and horse 
carriages and trucks in the best manner to the transport of troops of 
all kinds, and how to get the troops most rapidly in and out of them, 
will be easily ascertained, if it has not been so already; the great 
desideratum is to define how large forces can be moved in greatest 
strength and with most rapidity on single railways, or by a limited 
number of lines—for it is on these calculations, having under con- 
sideration the several lines which can be brought to bear on the ope- 
rations, that the generals in command must arrange their plans. 

The basis for consideration will be what can be done by any one 
line of railway with its ordinary means, or aided by additional 
means from other lines of the same gauge,with which it is connected 
on the same level, and which may not have the same pressure on 
them. 

To afford an idea of what may be required it may be assumed 
that the officers and soldiers will occupy the space of ordinary 
travellers, and consequently it becomes a question how many 
passenger carriages in how many trains, each drawn by one loco- 
motive, will be required to convey 1,000 men, with their officers ; 
and how many horses of cavalry, artillery, and for staff of infantry 
regimeuts, one truck will carry. 

The guns and equipments of each battery of field pieces, with 
number of trucks necessary to carry them, should be defined, as 
well as the number of horses per battery of horse or foot artillery. 

To give an idea of the amount of conveyance required for such 
forces on one occasion, to transport a battery of field pieces, with its 
horses and carriages and about 500 cavalry, merely to a review, no 
less than six trains were required, each consisting of thirty railway 
carriages. 

Viewing, then, the very large means necessary for moving any 
but a very moderate force, and the embarrassments which would 
attend the undertaking in the rapid succession required to be 
effective, it becomes a matter of much interest for railway engineers 
to consider and define how arrangements can be made in providing, 
stationing, and working the trains that will tend to facilitate the 
service, and what, with the adoption of these measures, would be 
the capabilities of conveyance of troops of given strength to given 
distances in given times, on emergent occasions on any one railway ; 
whether, for instance, as the t traffic is in one direction, both 
lines of rails might not be nsed for it for certain distances, under the 
best arrangements which can be made for the return carriages, &c. 

These researches are required not only to ascertain the best 
modes of accelerating the movements, but also to come to a clear 
understanding as to what, even when duly organised, can be obtained 
from railways in rapidity of transport for large bodies. 

It is manifest that as they approach the scene of action the rail- 
ways would have less influence on the immediate theatre of war- 
fare itself; it would be somewhat dangerous to trust to them at all 
under the chance of the enemy interrupting the communication 
between the divisions and resources of the army. 

For short distances there would rarely be much advantage, as 
regards time, iu moving troops by them, on account of the time 
required for getting to and away from the railway, and into and out 
of the carriages. 

Their great advantage would be forconcentrating troops and means, 
by converging lines, from the interior to some appropriate point form- 
ing a basis of operations, for gradually bringing up reinforcements 
and other resources to the rear of the army, and for the speedy and 
better removal of sick, wounded, prisoners, and all incumbrances. 

They will ulso be particularly favourable to retreating forces, by 
expediting their movements; while, by the destruction of the lines 
behind them, the enemy would be deprived of any use of them. 

The partial destruction and the repairs to railways will here- 
after be an engineering duty, for which the service should be pre- 
pared. 

Every railway, even in the vicinity of the operations in a 
campaign, will be of much value so long as it can be used without 
danger of interruption; and therefore it becomes a subject of 
interest to possess a knowledge of the best means for their destruc- 
tion, and how to apply them in cases where the lines are likely to 


fall into the hands of the enemy, or for re-establishing any that may 
have been more or less in 

It is clear that a of a railway meet iehe uae in 
temporary possession of a of an army w rom igno- 
rance or want of some trifling means, be unable to take advantage 
of the occasion, and thus would leave it to be re-possessed by its 
enemy in perfect order; when, by due instruction and a little pre- 
garatice, an influential amount of damage might have been done 


to it, 

The besser engineers of! an army have attached to them in the 
field a assortment of the most useful implements for the 
different services most frequently required of them, the proportions 
of which they vary according to the prospect of the nature of the 
approaching engineering operations—such as for sieges, entrench- 
ments, destruction or repairs of roads and bridges, mining, &c. ; 
and they are practived in the best modes of applying whatever 


added what is applicable to the destruction and re-establishment of 
railways, 

In damaging a railway to impede the progress and available 
means of an enemy’s army, the object will of course be to do as 
little injury to a great convenience of the country as is consistent 
with the primary consideration of crippling the military resources 
of the enemy for the time. : 

Should the exigences of the period justify extensive damage, it 
will be done by blowing in tunnels, bridges, viaducts, or embank- 
ments, by mines and processes, as practised by military engineers 
with regard to the old routes, to the extent that circumstances will 
allow and may admit. 

The object for consideration, however, here is how the 
peculiarities of a railway can be dealt with to most effect, in a 
summary manner, with little time and small means. ‘Taking it, 
then, as a question rather of dismantling than of destroying, the 
first measure would be taking up and disposing of the rails. ‘his 
would be easy enough to a party of railway navvies, provided with 
their apparatus, but what we require is some instructions and 
practice given to soldiers how to do as much as possible with the 
smallest means. 

Thus, instead of being as at Y rane from ignorance, perfectly help- 
less, they might be taught, under previousinstruction, that even afew 
stray articles for implements, such as might be found in an adjoining 
house—as might be —could, on an emergency, be made 
available to some extent—possibly it could be shown that, after a 
first rail was removed, the very article itself, with the sleepers, &c., 
— be used to extend the damage. 

nother question will be, having in view the possibility of 
obtaining a temporary power over arailway which is of service to 
the enemy, what very small and most portable assortment of im- 
plements might be carried with any detachments being accompanied, 
if possible, by afew sappers, that would aid such a proceeding, and 
what would be the most effective process ; and if the implements 
could be such as enter into the assortment forming part of the 
engineer field equipment required for other purposes, all the better. 

The rails being raised, the best disposition of them would be 
clearly to carry them away altogether; but it is very improbable 
that there would be available means of conveyance to render that 
practicable. The next most easy resource would be to scatter, hide, 
or bury them; but if it could be shown how they could be broken, 
or rendered unserviceable, the effect would be still greater. ‘I'he 
destruction of the sleepers would be much more easy, but the effect 
would be less; and the removal of the chairs, from their portability, 
would be easy and also valuable for the object. 

With regard to the reinstatement of a damaged line it would be 
interesting to know whether any temporary expedients can be 
adopted for the passage of locomotives and carriages, or even of the 
carriages only, across the places where the rails may have been 
removed, till new rails can be procured; and if so, what those 
expedients may be, and how to be applied. One resource might be 
available in double lines, namely, to dismantle one of the double 
rows from the nearest part untouched to make good a through 
communication for at least one single line. 

It will be very desirable to obtain from railway engineers a 
consideration of all these matters, and special instructions drawn 
up onall the expedients that can be suggested, in which the troops— 
but more particularly the engineer soldiers—might be subsequently 
practised, nothing of the kind, it is believed, having yet been 
undertaken. 





ON A NEW METHOD OF MEASURING ELECTRI- 
CAL RESISfTANUES APPLIED BY MESSRS. 
SIEMENS.* 


By Rosert Sasine and Louis Scowenpier. 


Tue insulation of submarine telegraph cables was, until the Red Sea 
and Indian lines were submerged, in 1859, determined qualitatively 
by the simple deflection of a galvanometer needle. If the deflection 
obtained, when the further end of the cable was in air, was very 
small in comparison with that obtained when the end was to earth, 
the cable was pronounced good ; no deflection indicated a very good 
cable, and a great deflection an indifferent one. 

A most decided step in advance of this crude method was made 
by Messrs. Siemens. It consisted in regarding the insulator as a 
bad conductor, whose resistance could be expressed in the same 
measure as that of the copper line; and Mr. Fleeming Jenkin, 
about the same time, appears to have made experiments with the 
same end in view. 

The manufacture of the core of the Malta-Alexandria cable, with 
the scrupulous surveillance of its electrical conditions, forms an era 
in cable work. Messrs. Siemens, who were entrusted by the 
Government with the duties of electricians, may be said to have, 
then, first established with success the science of cable testing. 

The system of tests applied to the single lengths of the core at 
the gutta-percha works gave their resistances of insulation and 
conductor, at a uniform temperature of 42 deg. centigrade, in the 


means may be at hand for their purpose. To these must now be | 


. doned, and the relation of their magnetic forces upon the needle- 
system only ascertained as a constant of sensibility. 

As early as 1860 one of us used in cable measurement, 
at Greenwich, a differential pie, with two coils, 
one of which exerted two thousand times more deflective 
forte upon the needle than the other, The cable and the 
measuring battery were inserted in the circuit of the larger 
helix, and a single element, with a set of resistance coils, in 

| that of the less sensitive helix of the instrument. The resistance 
in the latter circuit was altered until the maguetic forces of the two 
| currents upon the needle were equal and opposite, and the pointer 
| over the zero line of the card. ‘The manipulation was 
simple, and the necessary calculations reduced to the mere multi- 
| plication of the value of the resistance inserted in the smaller cir- 
| cuit, with the constant of sensibility and the relation of the electrc- 
| motive forces, 

This method was found to answer well, being quite as delicate as 
| the bridge, as unlimited as the method of deflection, and, at the 
same time, having the advantage of being totally independent of 
the magnetism of the needles. It has, therefore, been used very 
generally by us in cable and other measurements since that time. 

On the occasion of fitting out tho Carthagena cable expedition it 
was idered desirable, in ts of insulation on board 
ship, to dispense entirely with mathematical reductions, and to read 
off the resistances directly from the instrument. 

It is easily understood that, to establish an equilibrium between 
the magnetic forces of the currents in two coils, it is not abso- 
lutely necessary to alter either of the currents; the same may be 
done equally well by altering the relative distances of the coils from 
the needle. This is the principle on which the new method forming 
the subject of this communication is based. 

The mechanical construction of the instrument is very simple. 
The magnetic needle system is suspended, by a fibre of unspun silk, 
between about ten thousand turns of a long, thin, well-insulated 
copper wire, its position being indicated by an aluminium pointer 
fixed across the same axis, moving over a dial card, and observed 
through a magnifying glass. : 

Outside the case of the instrument is a horizontal metal stage, on 
which a vertical coil of copper wiro is moved to and from the 
needle by means of a michrometer screw. This is the coil whose 
distance from the needle is varied in order to make its deflecting 
power equal, at any moment, to that of the stationary coil. Its dis- 
tance is observed with the aid of a scale engraved on the side of the 
metal stage which it travels over. 

The whole instrument stands upon a tripod with three adjusting 
screws. Its remaining mechanical arrangements differ slightly, in 
some points, from those of other instruments, greater facilities being 
given to the operator for centreing the needle system and for 
levelling the instrument. 

We will now give a sketch of the theory of the method and of its 
use in cable testing. 

Suppose two galvanic currents circulate in the two coils—the 
stationary and the movabie one—in opposite directions ; they will 
oppose each other in their effects upon the needle, which will take up 
a position at an angle less than that which it would if the stronger 
coil were alone active. By altering the position of one of the coils, 
a point is reached where the deflective force of one coil is made to 
exactly counterbalance the force of the other, or the neeedle returns 
to zero. 

We will call the magnetic force of the stationary coil, with an 
unit of current upon the needle, m; that of the movable coil with an 
equal current, —n. Further, when the balance is established by 
uuequal currents let these currents be s in the stationary, and s’ in 
the movable coil. Then the magnetic force of the current in the 
stationary coil will be ms, and that in the movable coil — n s’, which, 
together, neutralise each other, or the sum ms — ns’ = 0, 


The relation ™ of the magnetic forces of the coils is “~* — “a; 
n n 8 
a being a constant of sensibility of the instrument for only one cer- 
tain position of the movable coil. The greater the distance of the 
latter from the needle system the greater becomes the value of a, 
because x is variable with the position of the movable coil, decreas- 
ing, according to the theory of magnetic forces, as some function of 
the distance of the coil from the needle increases, Therefore, the 
value of a for any given distance, d, of the coil from the needle 
would be 2=mF(d). As the function F, however, is a very 
complicated one where the distances are not very great in compari- 
son with the lengths of coil and needle, it is necessary in practice to 
ie experimentally the value of x for every division of the 
scale, 
Being thus in possession of the constant of sensibility for every 
position of the movable coil, let us imagine next two separate 
circuits: one includes the stationary coil, a battery, whose electro- 
motive force is E, and the resistance x of the cable insulator; the 
other circuit includes the movable coil, and an element where electro- 
motive force is e. 
We have, then, in the cable circuit the current S, 
s=_= ee 
e+r 
in which r is the resistance of the battery and instrument. 
In the movable coil the current is s’. 
e 
4 6 eae 
” being the instrument and battery resistance in this circuit. 
The currents in the two coils tending to deflect the needle system 
in opposite directions if the distance of the movable bobbin be altered 
sufficiently the needie may be brought to zero, and we have the 
equation 
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From 1, 2, and 3 the constant @ is 
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And the resistance x of the cable insulator 


2z=al.r"—r. 


e 
Usually r is very small in comparison with z; it may, without 





same units of measure. 
As the whole of the cable was tested daily also at the sheathing | 
works, at Greenwich, as it grew in the tanks from one to some | 
hundreds of knots in length, it was necessary that the system of | 
measurement should be equally exact, and applicable to long as to | 
short lengths, | 
When theJength of a cable is great, or its insulation indifferent, | 
the value of the latter may be ascertained by the same method as 
that used in measuring the copper resistance—that of Wheatstone’s | 
bridge. But when the insulation exceeds a million units this method 
becomes no longer available, on account of the great differences be- | 
tween the currents in the four sides. It is therefore necessary to have 
recourse to a method less limited. For this purpose the deflection 
of a magnet needle is observed, when the measuring battery, cable, 
and galvanometer are alone in the circuit; the constant of sensi- 
bility of the instrument being ascertained by the substitution of a 
unit of resistance, and of electro-motive force for the cable and the 
measuring battery. | 
Witha delicate galvanometer—such as Dubois’ sine or Thompson's 








appreciable error, be neglected, and the resistance of the cable ex- 
pressed by 


z=@ E rr, 
e 
With the aid of this formula a table is constructed, E and 
e 


being constant quantities, and the value of « known for every 
division of the engraved scale. 

To measure the resistance of a cable with this instrument, there- 
fore, nothing more is necessary than to put it in circuit with the 
larger coil and its battery E, and to vary the distance of the 
movable coil until equilibrium is obtained. ‘I'he distance is read off, 
and the table supplies the corresponding resistance in units. 








Tue Great Mont Cenis Tunnet.—(/ vom our Correspondent.)— 
I am ina position to send you some revent special information with 


Lames 


reflecting instrument—and a sufficient battery power, this method | respect to this important work. On the Italian side, the average 
is available for measuring the highest resistances which have to be | daily advauce was 6ft. Giu. iu the first aalf of 1863; and in the 
determined in cable work. It is found, however, to be less adapted | secoud half of that year 4ft. Zin. Iu the first quarter of 1864, the 
to the determination of resistances of a value lower than four or | average daily advance was 4ft. 6jin ; inthe secoud quarter, 5ft. Zin. ; 
five millions of units, to be inconvenient on board ship during the in the third quarter, 6{t. 4iv.; in the fourth quarter, 6ft. 7in.; in 
Sennett ot intionn ‘ibeotstion, io min, shewteon, sovesmary’ te S0hin., 20 1008 ths-qvemngo dally ebvince ot tho Feel Gas one 
> Ces oiD. é | yadvauce at t : 

seek for another method which would combine jhe dmgiidiag wah | Bit. 10 }in.; in che first quarter of 1864, 4{t. U}ia.; im the second 
accuracy of Wheatstone’s bridge with a higher range. | quarter, 3ft. 9in.; in the third quarter, 4{t. din.; in the fourth 
‘Uhe method determined upon was a modification of the common | pete y 4{t. 9in. ; in the first quarter of 1865, 5ft. 6in.; and in the 
differential galvanometer. The equality of the coils was aban- | second quarter, 7ft, lin. At the close of June @ total distance of 

16,012{t. had been pierced, and by January, 1870, the whole tunnel is 
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INTERIM REPORT OF THE COMMITTEE ON THE 
RESISTANCE OF WATER TO FLOATING AND 
IMMERSED BODIES.* 


By W. J. Macquorn-Ranxivz, C.E., LL.D., F.R.S.; Joun Scorr 
Russewt, C.E., F.R.8.; James R. Naprer, Marine-Engincer ; and 
Wut Frovpe, O.E. 

1. Tue following interim report describes the experiments made 
by the committee up to the day before the commencement of the 
present meeting. These experiments are still in active progress. 

2. The committee held several meetings in the course of the past 
winter and spring, and agreed to_a programme of experiments, of 
which the following.is a summary :-— 

8. Two models to be made of painted wood, designated respec- 
tively as A and B: 'Thé models to be ship-shape, atitl-each of them 


to consist of two equal and similar halvés, joined together atthe 


middle water-line. 


Elements of Models. 
A. L 
Tangth.. oc os «o ce 00 co cc co GB oc oo 
Breadth .. oc «8 cf ce co ov co OSTIM. O-571f6. 
Total depth o. O°571Et. O-s6ait. 


Form of midship section .. .. .. «. Circle +» Ellipse 
Area of midship section.. ++ se «+ 0°236 aq. ft. 0°163 sq. ft. 
Form of water-lines of fore-body Harmonic curves 
Form-of water-lines of after-body Trochoids 

Stern and sternpost.. «+ «. «+ es Vertical straight lines 

Length of fore-body .. ss «+ «se oe 

: Length of after-body oo. 06, @ BSS. vtec Sts 

Mean girth... .. oo «+ «8 0 «+ oe L°45it. + lft. 

Model A to be in two parts, joined at the circular midship section ; 
so that by turning the after-body through a right angle about a 
longitudinal axis, the water-lines can be converted into buttock- 
lines, and vice versa. 

4. Experiments to be made according to the method formerly put 

in practice by Mr. Scott Russell, in which the uniformity of the 
propelling force is maintained by means of 4, regulating weight 
hanging from a pulley, under which the hauling cord passes ; the 
model to be guided in a straight course by means of a stretched 
wire. ‘ 
5. These experiments to be made principally at speeds not 
exceeding the natural speed of the wave corresponding to the length 
of the models, viz., about two knots per hour; but a fewer experi- 
ments may be made at higher s 8. 

6. The experiments to be made on each model under two circum- 
stances, viz., with the model immersed as nearly as may be to the 
middle water-line, and with the model totally immersed. 

7. The programme of experiments having been thus drawn up by 
the committee, the superintendence of its execution was undertaken 
by Mr. Scott Russell, as being the only member of the committee 
resident in or near London. 

8. Full-sized drawings of the models having been prepared in 
conformity with the programme, the models were made from those 
drawings. Both drawings are now exhibited, and also model B; 
model A, being now in use, has not been sent to Birmingham. 

9: The actual performance of the experiments was entrusted by 
Mr. Russell to Mr. J. Quant, naval architect, who has performed 
that duty with great skill and assiduity. 

10. Twenty-eight epee have already been made on 
model A, upon a run of about 98ft. in length, on a lake in Black- 
heath Park, the use of which for that purpose has been liberally 
granted by Dr. Joseph Kidd. Further experiments on model A are 
in active progress, and when they are finished those upon model B 
will be begun. 

11. The committee deem it advisable to defer giving a detailed 
account of those experiments until the whole series shall have been 
completed, because the separate publication of the portion of that 
series which have hitherto been made would be but imperfecily 
useful, and also because, having only yesterday received the account 
of these experiments, they have not had time to give them due con- 
sideration. 

12. The following general results, however, may be stated :— 

I. The resistance of model A, when immersed so as to be just 
covered with water, and no more, is more than double of its resis- 
tance when half immersed at the same speed. 

II. When the after-body of model A is turned, so as to convert 
the water-lines into buttock-lines, its resistance is increased, and 
that whether the model is half immersed or just covered. 








THE NEW STATION OF THE LONDON AND 
BRIGHTON RAILWAY. . 

Asoot thirty years ago the Legislature determined in its wisdom 
—or folly—that, as regarded the outlet from London to the south and 
south-east, it was sufficient that there should be one trunk railroad 
only to lead to Surrey, Suffolk, and the whole of Kent. They 
deemed it inexpedient that the country should be “cut up” by rail- 
ways, and the old Croydon, made in the filled-up trough of a canal, 
which had failed to pay, was declared a sufficient trunk line for all 
the district indicated. The London and Croydon bill passed in 1835, 
and passed all ihe more readily that it would not require additional 
land. Long before this the project had been broached of a railway 
between London and Dover, and surveys, with this end in view, 
were made in 1825, and again in 1832 and 1835. The promoters 
wished to make a line on the northern side of the county (Kent), 
but they met with no encouragement from either the town, rural, or 
land-owning part of the community—all, strange though it may 
now seem, opposed the scheme inveterately. The people of Maid- 
stone, and the leading men of the district, entered on combined action 
and declared themselves in the strongest terms not only against a 
railway via Maidstone, but in any part of Kent whatever. In 1836 
the promoters of the South-Eastern went to the House of Commons 
for a direct line, but the Speaker of the House gave them to under- 
stand distinctly that no second outlet on the south would be permitted 
except that by way of Croydon. 

All this bas been altered now. The suburbs of London to the 
south-east show as closely placed and complicated lines and bars of 
railway tracery adorning (?) the map, as any part of the kingdom. 

One of the earliest railways in the neighbourhood of London was 
the Greenwich branch, opened in 1836, between Deptford and Ber- 
mondsey. The lord mayor of the period graced the opening of the 
line by his presence in full civic state. At that time a spectator at 
Spa-road would see four trains arriving and departing within 
a given hour during the winter season, and at times during the year 
he might count eight trains per hour in summer. The spectator 
who may wait for an hour between nine and ten o’clock to-morrow 
morning, or between fourand fivein theafternoon,may countabout fifty 
trains passing one way and the other within the hour. One portion 
of these trains, as our readers are aware, are connected with the 
different sections of the South-Eastern line, the other are the trains 
of the Brighton Company and the Crystal Palace Railway Company 
—one concern. 

The trains of the South-Eastern, which till recently discharged 
their passengers at London Bridge, now, for the greater part, pass 
on to Charing-cross, and will soon have another terminus at 
Cannon-street, which will leave the London Bridge station pretty 
nearly high and dry. 

The Brighton Company have other means of access to the West- 
end and the City than by pushing forward the lines ending at 
London Bridge; and they hence regard this as, for the present, the 
terminus for a considerable portion of their residential and other 
traffic. The entire roof and side walls of the Brighton station are 
being re-constructed and rebuilt, in connection with the extended 
accommodation necessary for the traffic of the South London line— 


* Read before the British Association. 








a child of the Brighton Company. These alterations now being 
carried into effect will, when completed, make the Brighton station 
one of the finest in the Kingdom. 

In 1836 there were, twa lines of ‘rails to and from'London Bridge 
—or, rather, Bermondsey. When the South-London line is 
opened, and the Brighton station is completed, there will be no 
fewer than twenty lines of rail for departure and arrival at London 
Bridge. The Brighton will have ten lines all arriving on the same 
level. The South-Eastern has five lines running into the low 
level, formerly its main station—from which thelight of other days 
has faded—with five others on the high level, three of which com- 

icate with O street and Charing Cross. 

The Brighton Company will, by its junction with the East 
London, which will pass through the old Thames Tunnel, have a City 
terminus at Liverpool-street, and it has already its West-end station 
at the Victoria. The company will, however, retain for the present 
its offices and station at London and hence the imposing 
and substantial station they are improv which will be in con- 
trast with the adjoining sheds of the South- Company. The 
néw portion of the Brighton station for the accommodation of the 
South London line is to the west of the original station. The lines 
enter — curves, and the station is narrower at the entrance than 
at its inner end. The area and sides and roof of the — yo 

resent a very imposing appearance when com rom the 
face stele os an cone of the station to the inner ends of the 
platforms the extreme length will be about 660ft.; at the entrance 
the station will be 238ft. wide, and at about a third of the distance 
inwards 268{t. wide. There will be no walls within this area, the 
roof of the whole being in three bays, divided by two ranges of 
columns. The construction of the roof, which is of iron through- 
out, is peculiar. The centre bay is roofed by semicircular ribs, and 
has the uniform span, from the front gable to the inner end, of 88it. 
The side bays have latticed girders with flanged bottoms, which 
bear the series of transverse roofs carried from the sides of the 
middle bay to the walls on each side. At the widest part of the 
station these bays are about 90{t. from the central space to the wall 
on each side, 

The front gable of the station will present an unusual but very 
handsome appearance. In the centre a handsome faced girder, 88ft. 
span, with an ornamental panneled belt round the top of about 3ft. 
broad. This girder will be glazed on the face to a level between 
the springs of the arch. The side bays stretch out to the right and 
left of the central arch by belts of tae 6{t. Gin. deep, that is the 
depth of the latticed girders before referred to, which are faced with 
perpendicular boardings of 1}in. thick, grooved, tongued, matched, 
and beaded, and finished on the top by a continuation of the mould- 
ing which surmounts the arched central space. 

The columns, of which there are, of course, two ran are 
about 31ft. in height from the rail level, and weigh about five tons 
each. They are about 18in. diameter in the centre, and in the 
floriated bases and capitals are fine examples of art, applied in a 
manner and to objects that erewhile were thought unworthy of such 
an application of the artistic faculty. The base has a diameter at 
the widest of about 2ft. 4in., and the capital, with its luxuriant foliage, 
stretches to a width of 3ft. 6in. 

The station, being unequal in width, of course necessitates various 
lengths in the girders; some of the side girders are as much as 
100it. long, and weigh about nine tons. At one end they have 
ample play, and are laid upon rollers, to admit of contraction or ex- 
pansion, according to temperature. The transverse roofs at the 
sides have been adopted, we should suppose, by Mr. Bannister, the 
company’s engineer, and the designer of the station, with a view to 
utilising the existing roof of the station—an object he has accom- 
plished admirably, in having raised the old ribs to a higher glory 
than they had before known. 

Between the columns longitudinally elliptical trussed girders are 
placed, the spandrils of which, as well as the spandrils on the face 
of the station, being filled with open ironwork of beautiful design. 
The shield of the city of London occupies the main portion of the 
open triangle, and floral terminals the remainder.; Intermediate ribs 
are fixed across the centres of the longitudinal bays, and bind 
together the whole structure. 

The central space has on the top of the semicircle a raised louvre, 
in height about 4ft. Gin. from the crown of the arch, and having two 
side slopes of 9ft. 3in. each. The roof has also two bands covered 
with zinc, and between them a broad belt of glass. The transverse 
roofs have also Jouvres throughout, and we anticipate that the 
Brighton station will be at once one of the most spacious in area 
and accommodation, and the best lit in the United Kingdom. As 
touching dation, we should perhaps have mentioned that 
one of the spaces between the rails has two 20/t. platforms, anda 
carriage way of above 30ft., being wide enough to accommodate a 
return range, or, rather, two ranges of cabs, with a carriage passage 
atte The skylights are to be glazed with Hartley’s rough 

te-glass. 
, The South London platform will be shorter than the main plat- 
form, inasmuch as the booking offices have to be taken from the 
space between the terminus and the back of the International Hotel. 
It is rather significant that these offices, really ample in accommo- 
dation and handsome in style, should be “ temporary ” in appearance 
being mainly constructed of timber, and inducing the thought that, 
the directors of the Brighton Company anticipate a time when the 
hotel must be swept away, and they must push forward to the City, 
or the West-end, or elsewhere, and remain no longer cribbed, 

bined, and confined in their present quarters. Four arrival and 
two departure lines and platforms will be worked from the South 
London station to New Cross. 

The brickwork of the station is a great feature, particularly in 
the new line of street made by the company—St. Thomas-street and 
its continuation. This is, we venture to think, the longest one of 
the finest elevations, mainly in brickwork, which is to be seen in 
London or elsewhere. Unfortunately it is on the curve, and the 
whole facade cannot be commanded from any point that we know 
of. The area for cellarage and shops is immense, and we have no 
doubt that, if not immediately, the company will ultimately derive 
a handsome revenue from the letting of these premises. In an: 
case, we are bound to say that, in the style adopted and the wor 
e ted in St. Thomas-street, the public are indebted to the com- 
pany for having dona much to promote street architecture. The 
quantity of brickwork in the structure above and below is enor- 
mous, and the quality and style of the work are of the best 
character. Messrs. Rennie, we believe, executed the heavy contract 
for the sub-arching; and Messrs. Simons and Martin the upper 
portions, the stations, &c. The designs for the brickwork—and 
very able they are—were furnished by Mr.C. H. Driver. The Regent’s 
Canal Iron Company have furnished the whole of the ironwork. 
The general design of the roof and buildings bas been laid down 
by Mr. Bannister, the engineer of the company, assisted in the 
details of the designs and the execution of the work by Mr. H. E. 
Wallis and Mr. W. Buck, assistant-engineers, Mr. Wallis havin 
been mainly concerned with the upper structure at the station, an 
_ — with the substructure, and the roadway and bridges 

ond. 
hen completed we believe the united Brighton and South Lon- 
don stations will command universal admiration. 




















Discovery or Coan in THe Norra Riwi¢G.—About a on it 
was announced that in boring near the base of the Hambleton ills 
a seam of coal has been met with of fair quality. Since then, the 
formation of the Gothland Deviation Railway showed the existence 
of a thin seam of coal in that district. These indications have led to 
further examinations, and it is asserted that indications of coal 
underlying Cleveland have been met with, especially near Staiths. 
It is singular, also, that among the family papers of Lord Downe, 
an old lease of part of the estate at Sessay to a coal company has 
been found. The working does not appear to have ever commenced ; 
but it is now stated that the coal near Sessay is leased to a 
Newcastle firm, and that a commencement will ere long be made, 








NOTES AND MEMORANDA, 


Ecos are hatched at 104 deg. of heat. 

Tue vapour of tar ignites at 200 deg. » 

Da. Ricuarpson states that catarrh is induced by ozone. 

A PLatinum wire of the 18th of an inch will suspend 274 lb. 

A custo inch of mercury at 62°30 deg. weighs 3425°35 grains. 

‘ Waren heated in a strong closed vessel has melted lead at 612 
eg. 

P as water is both salt and bitter at the surface, but only salt in its 
lepth. 

Tux crgan was invented by one Ctesibius, a barber, of Alexandria, 
about 100 B.c. 

A pLain glass mirror reflects 53852 of 1,000 rays— the quicksilver 
reflects two-thirds. 

5,000 men (infantry) in two ranks, and formed in line, extend a 
little over one mile. 

One-turap of the coal used in France is imported from England, 
Belgium, and Prussia. 

Potators grow at Quito at an elevation of 10,000{t. above the sea, 
but olives not above 1,250ft. 

Srent tan is sometimes substituted, with excellent results, for 
charcoal in blasting powder. 

Ir is said there will be no transit of Venus till December 8th, 
1874, and no other till 2004. 

A FULL average crop of cotton in America is considered to be one 
bale per acre, or about 4 owt. 

Tue part of the spectrum where the greatest heat prevails is found 
to be the centre of the yellow. 

Dr. Draper, of New York, has succeeded in taking a photograph 
of the moon 50in. in diameter. 

Tue magnesium light is found to be sufficiently active to deter- 
mine the combination of hydrogen and chlorine. F 
TAL mills are no novelty, for one is mentioned in the first page 

and column of the Doomsday Book, as existing at Dover. 

In the year 1825 a vessel is recorded to have brought corn from 
France to Newcastle and to have returned laden with coal. 

To carry on the coas! trade in coals to London, 10,000 tons of 
gravel are weekly supplied in the Thames for return ballast. 

Ix 1740, the quantity of pig iron produced in Great Britain was 
17,350 tons; in 1840, 1,248,781 tons; in 1863, 4,510,040 tons. 

A rieLp of wheat buried under an avalanche for twenty-five years 
proceeded on its growth, &c., as soon as the snow had melted. 

Tue total quantity of gold obtained from the neighbourhood of 
Dolgelly, up to the end of 1864, was 11,802 oz. 0 dwts. 10 grs. 

Sitver can be beaten into plates of which 110,000 make an inch, 
and drawn into wire of the 13th of an inch, sustaining 187 lb. 

Ar Kingston-on-Thames, soil, brought up from a depth of 360/t. 
and then covered with a hand glass, exhibited speedy vegetation. 

Vxcerasie ivory may be coloured almost any shade of purple by 
the more or less prolonged action of concentrated sulphuric acid. 

Tux resistance of the air to a cannon ball of 2 lb. weight with a 
velocity of 2,000ft. per second, is more than sixty times the weight 
of the ball. 

Tne imports at Konigsberg during the Danish war diminished in 
value to the extent of 13,000,000 thalers, and the exports to that of 
2,700,000 thalers. 

M. Avrr has determined the presence of silver in the water of 
the Dead Sea; a ton of the saline residue contains seven grains of 
the precious metal. 

Iv we are ever dependent on America for coal, it would require 
about 1,200 colliers of the size of the Great Eastern to maintain 
our present supplies only. 

Dr. B. W. Ricwarpson asserts that the proportion of ozone in the 
atmosphere is one part in a thousand, but that it is almost entirely 
absent in crowded and dirty localities. 

Tue quantity of water daily abstracted from the Thames above 
Kingston by the London water companies, is estimated at between 
80,000,000 and 90,000,000 of gallons. 

Tue total value of our mineral produce in 1863 was £29,151,976, 
which, when brought to the metallic state at the actual cost of 
manufacture, was increased to £36,364,327. 

Tux highest registered heat in our climate during the last twenty- 
nine years was, according to M. Plant, on the 17th June, 1846, 
when the temperature was 96 deg. in the shade. 

Ir is proposed to obtain a water supply for the metropolis from 
the Severn, near Tewkesbury, whence it would have to be conveyed 
through iron pipes, a distance of ninety-sight miles. 

Tue quantity of hemp and other vegetable substances of the nature 
of undressed hemp imported from the Indies and the Philippines, 
was in 1851, 589,460 owt., and in 1864, 2,306,752 owt. 

Mr. Oarry Lena, of Philadelphia, finds that ozone checks the 
growth of the roots of plants. The ozone he used was generated 
by the action of sulphuric acid on chameleon mineral. 

A sMAut lead shot weighing 072 gramme was found to cause 192 
times its own volume of air to penetrate beneath the surface of water 
by being thrown into it from a height of 1}ft. at an angle of 60 deg. 

The refuse of horn used in the manufacture of combs is used in 
the manufacture of prussiate of potash, and from the waste in this 

cess is obtained the delicate pine apple flavour used by con- 
ectioners. 

Prorssson Tomson assigns to the sun’s heat, su posing it to be 
maintained by the appulse of masses of matter, a limit of 800,000 
years; and to the of cooling of the earta from universal fusion 
to its actual state 98,000,000 years. 

Messrs. St. Oxarax, Devittz, anp Troost have invented a 
| ye egy capable of measuring a temperature reaching as high as 

deg. C. At this heat the inventors state copper and silver are 
vaporised, and feldspar perfestly fused. 

Paper pipes, 6in. in diameter, are used in the Pewabic copper 
mine to convey air from one portion of the mine to the , 
They are Gin. inside diameter, are quite strong, and can be joined 
perfectly air-tight by a strip of canvass and a coating of tar. 

One Havanah is found by Dr. Richardson to yield, 
when its smoke is condensed, a sufficient t of poi 
matter to induce active convulsions in a rabbit, and six pipes of 
common shag tobacco will yield sufficient poison to destroy a rabbit 
in three minutes. 

Tue Rev. W. BR. Dawes concludes that the ruddy tint of the 
planet Mars does not arise from any peculiarity of the colour of its 
atmosphere, as the redness is most apparent in the centre where the 
atmosphere is thinnest, and it is suggested that it arises from the 
colour of the soil. 

A piece of crown or heavy flint glass, through which a discharge 
from a large Rhumkorff ‘il is : — * ent 
vot meres ae in » whole mp losing “rp entirely its 
ro power, ani uiring the properties of a crystalline 
body, or gues suddenly cooled. ay 

Tue best coal is put on board at Newcastle for 9s. per ton ; before it 
reaches the consumer in London it is at least doubled in price; 
before it reaches France it is about trebled; in the Mediterranean 
ports it is quadrupled; while in many remote of the world 
coal cannot be purchased for less than £3 or £3 10s. per ton. 





The results of the careful analysis instituted by M. Cléez and M. 
Pisani Lowe, of the aérolithe of Orgueil, are as follow :—Bilica, 
26°08 ; magnesia, 17-00 ; protoxide of iron, 21°60; lime, 1°85; soda, 
2°26 ; potash, 0:19; oxide of oo 0°36; alumina, 0°90; 
chromate of iron, 0°49; oxide of nickel (with co 
acid, 1°54; byposulphuric acid, 0°53; chlorine, 


bali), 2°26; sulphuric 
dt alpen, B76. 
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On by far the larger part of our railways the nger carriages 
vary in size from 18ft. to 25ft. in length, and from 7ft. to 9ft. in 
width. It is obvious that the wider the carriage the more pas- 
sengers it will carry, with the existing allowance of space, or the 
more space there will be to each if the numbers be not increased. . If 
the bers be i d in width, it is quite clear that, with a given 
number, the train may be proportionately diminished in length, 
and this is a considerable advantage as regards the consumption of 
engine power, for the longer the train the greater will be the re- 
sistance on curves, and also from the atmosphere. But the real 
width of the railway is the space between the two lines of rail and 
the platforms, and this width limits the width of the carriages; and 
while this oa some lines may extend to 9ft. Gin., on others it is 
limited to about 7ft. Gin. Jf a passenger railway for passengers 
alone, and not for goods, were to commence de novo, it would be 
desirable to make the gauge an integral 5ft., and the width of the 
carriages 10ft., for that is a good proportion for cross steadiness, the 
height being about 7ft., or the width of the spring base. 
© ensure steadiness in running the length of each vehicle should 
be at least four times the width; the reasons for this are the same as 
for giving great length to ocean steamers—to prevent pitching 
movement fore and aft. The irregularities of the rails are analagous 
to the waves of the ocean, and the longer the carriage the less is the 
amount of oscillation. Carriages have been kept short on railways 
because the wheels, forming a rigid parallelogram without any lateral 
bending, can only. pass round sharp curves by dint of keeping the 
—— short. For a considerable time the length of wheel 
ase was kept to 8ft. Gin., with an 18ft. body, but as the bodies were 
made longer, 20ft. and upwards, the length of wheel base was in- 
creased to 10ft., with the purpose of lessening the overhanging of the 
bodies and diminish the pitching. But this Vagthoning of the wheel 
base necessitated the enlarg it of turntables, and at the same time 
increased the flange friction against the rails, increasing also the 
resistance to traction. 

It is clear that if the carriages are made longer, they must have 
more wheels to support them, while giving a longer wheel base ; and 
in this case provision must be made for the axles to move laterally, 
80 as to point them to the centres of the curves they run round, or they 
will be liable to run off the rails at a tangent. We have before given ex- 
amples of this class of long vehicle, in which radial axle boxes, and 
also curvilinear beds to the axle, are employed to give curvilinear 
movement, but in these cases the vehicles were of new construction. 

But there is an enormous number of existing vehicles which it 
would be quite practicable to convert from the condition of short 
four-wheelers to long eight-wheelers. The advantages are, first, 
that oscillation would disappear ; secondly, the resistance to traction 
would be lessened ; thirdly, the chances of running off the rails 
would be minimised ; fourthly, in case of collision, such carriages 
would not leave the rails to mount on each other's backs ; fifthly, 
the length of train would be lessened by 2ft. each carriage ; sixthly, 
the number of couplings would be diminished one-half, and the time 
of coupling, or the number of porters, proportionately diminished ; 
lastly, there would be no need of screw couplings, but only of chain 
links, as each carriage would be enabied to run quite steadily by 
reason of its own structure, without aid from the neighbour car- 
Tiages, and this would also facilitate traction as well as save time and 
risk of injury to the porters. 

We give an elevation and plan of this converted carriage. The 
bodies and frames are bolted together by the roofs and headstocks, 
with a small space between, and thus constituting a single rigid 
mass. The bodies are shown as two first-class, in a very safe posi- 
tion, and three second class at each end, the total — being 40ft. 
Of course any two bodies and frames, all second or all first, may be 
bolted ‘together in a similar manner. -The two pairs of central 
wheels are applied with their horn plates as usual, and without 
lateral motion. . The end wheels are connected, each pair by a pair of 
radius bars of very — construction. Two curved flat iron bars 
are bolted together, with a piece of strong timber between them. 
One end of these radius bars is pivotted to a clip passing round the 
axle box, the other end to a strong vertical pin or axis fixed to a 
cross timber of the frame; the opposite radius bar is applied to the 
other axle box, and to the frame timber, in a similar mode. . Thus, 
when on a curved line of rails the wheel flanges are pressed laterally, 
the action of the radius bars is to place their axle in:a line pointing 
to the centre of the curve. These radius bars are, practically, horn 
- with lateral movement. In order to leave this movement 

) 4 variation is required in the mode of attaching the springs to 
the axle boxes and frame. The spring is pivotted to the box at the 
buckle, and, as there are no bemglaien the steel of the springs may 
be very wide, which will be an advantage. Holes are formed in the 
ends of the spring plates, and hollows are sunk to receive semicir- 
cular bulbs of Jong swinging shackles, the lower bulbs of which take 
similar holes in flat bars bolted to deep timbers fixed to the lower 
edges of the frame. Thus the shackles can move in any direction, 
while the spritigs swivel on the box, and the vertical axes of the 
radius bars can slide vertically up and down ‘in the sockets. Free 
movement is thus given to the axles and wheels, and; by the pep- 
dulous gravitating action of the spring shackles, the axles will 
return to their rectangular position upon straight lines of rails, 




















when the flanges of the wheels are not pressed by curves of the rails. 
Thus the carriage will be doubled in length with the existing 
number of passengers, while the total space occupied on the rails 
will be lessened 4ft. in length by removing two pairs of buffers, and 
this improved vehicle will roll round curves of two chains radius, 
even upon S curves. The carriage as shown will hold sixty second 
and sixteen first-class passengers. This long carriage will run with 
considerably less resistance than the two carriages separately, and in 
a given length of train more passengers can be contained. 

n the ordinary application of brakes the system of brake vans is 
a very wasteful one, epplying surplus weight to the train, but in 
insufficient amount. The brake-van was invented because brakes as 
applied to carriages annoyed the passengers, but it is quite clear that 
to obtain sufficient brake power every carriage should be provided 
with brakes. If a given power applied to one carriage will stop it 
in a short space, the same power applied to every carriage will stop 
the whole train in as short a space. 

A system of brakes as shown, applied to this improved carriage, 
are designed to follow the wheels in curved courses, and serve either 
on straight lines or on curves. On the pair of radius bars before 
described, at each end of the carriage is pivotted a cross bar, which 
follows the movement of the wheels. To these bars the brake 
hangers and blocks are suspended. Long levers are applied to the 
blocks, weighted at the ends, and cranked over the central axles ; 
thus the normal condition would be for the weight to press the four 
blocks on four wheels, on the same principle as the lever brake used 
on coal wagons, 

To put the brakes out of use, and leave the wheels free, the ends 
of the levers are connected to chains which pass upwards in a small 
space left between the two conjoined carriages, and so over sheves 
or rollers to a longitudinal rod, sliding on standards in the centre of 
the roofs. When this rod is central the brakes are pressing on the 
wheels, but when it is drawn to one end by the guard, or to the 
other end by the driver, they are lifted and retained by spring catches 
acting on collars fixed on the rods. To discharge them a small lifting 
rod, used by either guard or driver, presses down a bell-crank lever 
or rockshaft acting on each spring to release the rod. In this mode 
brakes may be simultaneously applied to every carriage in the train, 
and, in case of couplings breaking away, every separate carriage 
would have a self-retarding power. To provide for the wear of the 
brake-blocks the long levers are fitted with a central stay bar, 
which may be screwed up, like the stay of a crane jib, to increase 
the pitch. The brakes and levers being only connected to the 
radius bars, and not to the body, they will not interfere with the 
movement of the bearing springs or the comfort of the passengers. 
The great length of the levers will give abundant power at the 
blocks,. with comparatively small liftiag weight at the ends, 
reversing the general plan of applying manual or other power to put 
the brakes in action. 

The deep bearing timbers to which the springs are connected will 
subserve a very good purpose in case of the carriage getting off the 
rails by a defective joint or otherwise. As the wheels sink into the 
ballast, the timbers will become sledges to prevent oversetting. 

In case of repairs the carriages may be separated, and rolled into 
ordinary workshops for convenience, 

Note.—The extended base permits much greater flexibility in 
the springs, and thus the wheels will always be kept in contact with 
the rails, even when the running surfaces are considerably out of 
plane. Bripces ADAMs. 





PROFESSOR THOMSON’S REFLECTING GAL- 
VANOMETER. 


Proressor THomson’s galvanometer has attracted so much atten- 
tion, thanks to the important part it has played in connection with 
the Atlantic cable, that the following description of its construction 
and mode of action will be found to possess some interest :— 


This galvanometer consists of two hollow coils, B, B, and B', B¥, 
of the finest insulated copper wire, the two coils frequently contain- 
ing from twenty to thirty thousand convolutions. A small magnet 
C and a concave mirror D are suspended by a short length of the 
natural thread of the silkworm A. This fine filament passes between 
the magnet and the mirror. The iatter may have a plane surface, 
but in such case it is necessary to introduce a lens in the front coil 
of wire. The mirror is usually about the size of a fourpenny piece 
and may be made of mica or glass. Some have been constructed of 
such little weight as to be balanced in the scale by three grains, 
magnet included. The bore of the outer coil is conical in form, to 
allow the rays of light room to play from one end to the other of the 
ivory scale, hereafter described. Stops may be arranged inside the 
coil to regulate the play of the magnet C. All the apparatus A, B, 
C, and D, is usually enclosed in a metallic case to keep out dust, to 
prevent vibration from currents of air, and sometimes to withstand 
the action of extraneous magnetic disturbance. A piece of glass in 
such cases necessarily has to be let into the outer case to admit light 
from and to the mirror. The case is made of any shape. It has 
brass terminals outside wherewith to make electrical communication 
with the coils; it also has a delicate brass screw to adjust the fila- 








ment of silk with its magnet and mirror. The wooden screen F, H, 
is about eighteen inches long and placed from twenty to thirty 
inches from the galvanometer, as may be desired. In the centre of 
the screen at H a small piece of brass is inserted, through which a 
fine perpendicular line of light, about an inch in length, proceeds 
from the lamp E to the mirror D, which throws it back on to the 
long ivory scale G and exactly in the centre. Say. should 
the mirror D move to the right or the left an infinitesimal portion of 
an inch, a very great vibration of the ray of light will be shown on 
the scale. Nothing but reflected light can reach the ivory scale, 
because of the wooden screen H on which it is fixed and the over- 
lapping piece of wood F. The room in which the galvanometer is 
laced is kept in partial darkness, so that the play of the line of 
Fight from the mirror is clearly visible on the dark scale. The 
observer places himself at *, where he can see the ivory scale, but 
not the lamp E, which is hidden by the sceeen, although the line of 
light coming through the central slit at H is visibleto him. The gal- 
vanometer proper may be united to the lamp and reading scale by 
two diverging telescopic rods of brass, everything connected wit 
the apparatus being strong and solid to prevent vibration. The gal- 
vanometer has to be so placed that the magnet may take its own 
position pointing north and south, and at right angles to the axis of 
the coils. Professor Thomson finds it most convenient to use oil of 








very good quality in the lamps, since it makes a visible improve- 
ment in the certainty of the signals. Sometimes the outer case of 
the galvanometer is made wholly of iron, so as to prevent any action 
on the needle by extraneous magnetic disturbance, the instrument 
being so delicate that Messrs. Glass and Elliott’s officials say that an 
iron vessel passing down the Thames will give vibrations on the 
magnet at their works unless it be protected with the outer case of 
iron. When the extreme sensitiveness of the galvanometer is not 
required it is sometimes found convenient to place a permanent bar 
magnet between the galvanometer and the scale to regulate the 
action of the magnet with greater ease. The galvanometer is 
so delicate that a piece of zinc and copper may be placed in the 
mouth and made to send a signal through the whole length of the - 
Atlantic cable, and shall afterwards be visible on the receiving instru- 
ment. 

The new apparatus for sending through the cable has already been 
described, and the rest of the apparatus in use was of the simplest 
description. While the cable was being laid, currents were un- 
ceasingly passed through the cable by an ordinary sending eommu- 
tator, so that any fault, such as an iron fragment piercing the gutta- 
percha till it touched the conducting wire, would have been instantly 
visible, the outside of the cable being a good conductor, and the hemp 
saturated with the water in the cable tanks. 


Tae Torrepo.—Mr. Donald M‘Kay, the well-known American 
shipbuilder, is at present in this country, and is in close communi- 
cation with the Admiralty on the subject of torpedoes. It is the 
intention, we understand, of the authorities to entertain seriously 
the question of having on hand a stock of these destructive missiles, 
with a view of laying them down in the event of a war, in the 
different channels leading into our harbours, thus leaving our fleet 
to a great extent free to proceed to sea.—Army and Navy Gazette. 

Tue New Torkisn Inon-ctav.—The iron-clad frigate Osmand 
Ghazy, Captain Arif Bey, whose launch from the yard of Mesers. 
Napier we recently announced, arrived from England on Saturday 
morning, after a rapid run from Plymouth, under the sailing com- 
mand of Captain Comyn. As usual, she steamed up to Dolma- 
baktche, and a few hours later the Sultan, accompanied by nearly 
all the chief ministers, went on board to inspect this magnificent 
addition to the Turkish marine. His Majesty minutely examined 
every part of the ship, under the guidance of Capitan Pacha, who 
explained in detail the special features of the battery of enormous 
Armstrongs with which the frigate is armed, and also the peculiar 
construction of the vessel herself. As the Sultan went over the 
side the huge guns of the opposite broadside thundered out such a 
salate as the Bosphorus probably never before echoed oe 
the windows of Foundoukli, and even of Pera, as never salute shoo! 
them before.—Levant Herald, August 23rd. 
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SUGAR MACHINERY. 


Vacuum Pans.—The process of evaporating and granulating the 
cane juice may be termed a chemical operation of importance. It 
is difficult to produce a more tedious occupation than of a pan- 
man. © ng and gauging the measure, watching the tempera- 

, are performances to be almost simulta- 
The original mode of evaporating tho liquor 


present day the parallelogrammic “ battery ” is still adopted. 
more modern ance is composed of poy ene | t 
metal. It can ly understood that, on these discs revolving, 
thin sheets of liquor will be to the atmosphere, and thus 
hasten evaporation. In some of the later modes for open boiling 
hollow dises are used, filled with steam. In other examples steam 
casings are used to hasten partial solidity, or rather granulation. 
In the event of economy in the outlay being imperative, shallow 
vessels with a worm or series of steam pipes are often introduced ; 
and in some cases steam casings are added in order to increase 
evaporation. Hot air vacuum pans have been introduced, but not 
with much success. Theso pans have been made with circular 
domes and bottoms. In other cases cylindrical shells have been 
used, with tubes in the lower half to it the hot air and increase 
the heating surface. Such arrangements require setting in brick- 
work with a separate fire, which can only be regulated by doors or 
dampers. It can be easily imagined that this primitive mode of 
saguiotios of a given degree of temperature was uncertain and 
capricious in action. [Now, in order to remedy the evil, steam 
has been introduced, and with such success that fire-heating 
tubes and batteries may be deemed as curiosities of the past. The 
vacuum pan of the present day is much the same in shape as that 
first originated. Dome pans, circular in plan, are the universal 
shape. Cylindrical or boiler s have been introduced, but the 
shape has not met with general approbation. Domes in the forms 
of a parabola and hyperbola are sometimes adopted, which, in fact, 
are the extremes. When the hyperbola section is adopted a distance 
piece is introduced, and in the case of the sugar-loaf shape (so to 
speak) the same is dispensed with, space above the worm being con- 
sidered. The shape of the bottom of the pans is often varied, and, 
indeed, to be concise, the remarks relating to the dome will apply in 
the present case. The position of the man-hole on the dome has 
often been a matter of opinion. Many makers prefer to locate the 
frame centrally on the dome and secure the arm pipe at the 
side of the frame. In other cases the man-hole frame is secured 
at the side of the dome, or midway between the centre and the 
flange, the arm pipe in this case is secured on the top of the 
dome. The receivers for vacuum pans are generally simple castings, 
such as a large pipe fluted or plain on the outside. The arm pipe 
in some cases is connected to the receiver below tho top flange, 
while, in other examples, the connection is on tho top of the same. 
When the receiver and the condenser are in one casting—which is 
often the case—the connection is below the top for some distance ; 
the condenser in some instances is within the receiver, or vice versa, 
to preserve a plain exterior, or, rather, a more compact arrangement. 
The injection water often enters the condenser at the top, to meet 
the steam on its entry, in some instances the injection rises in the 
condenser instead of falling to perform its duty, the former may be 
said to be the better arrangement. Where height is available the 
condenser is often separate from the receiver, the former being 
located at the upper portion of the house. The steam from the pan 
ascends from the receiver and is condensed by a continuous shower 
of water. The discharge pipe, by extending to the basement, may 
be Isaid to assist the action of the pumps; it is well known that 
a fall of water creates a vacuum with certain arrangements, hence 
the cause for the localities alluded to. Surface condensers have been 
introduced to displace those of the ordinary kind, and in some in- 
stances with success, The only barrier to the general adoption of 
surface condensers is the outlay. It may be said, algo, there is a 
certain amount of complication and liability for repair which the 
injection type escapes. The present measures for vacuum pavs are 
not much altered in design to those first introduced; the sole use of 
the measure is to gauge the liquor ere it enters the pan. In some 
instances this is dispensed with, and the quantity admitted is known 
by a gauge either in the receiving tank from the filters, or by an 
indicator attached tothe pan. The proof rods for vacuum pans are 
so well known that a few words will suffice, The ordinary rod can 
be withdrawn wlien the stop plug is open or closed; the 
writer prefers to introduce a stop pin which fits in a hollow in the 
stop or joint nut; on first using the rod to take proof the stop plug 
is of course closed. After taking the proof the plug should be again 
closed ere the rod be withdrawn, and to ensure this the stop pin 
must be in the position as before opening the plug. This 
addition to the ordinary proof rod is more fully explained 
and illustrated in the writer's ‘‘ Treatise on Sugar Machinery.” 
The heating surface required for boiling the sugar in vacuo 
should always be an excess rather than spare. In some 
instances two worms are introduced in the place of one, to 
gain this desideratum. Steam casings also are introduced to in- 
crease the surface; but in some instances these latter are dis- 
pensed with. ‘The last detail of importance is the discharge 
valve or sluice. Now, it is doubtless well known that this valve 
must be arranged to open instantaneously. Perhaps it is difficult 
to point out any portion of the appendages to the vacuum pan that 
has engrossed the attention of the engineer more than this valve. 
Many devices have been used in practice, each of course claiming 
attention. Some makers prefer a cup valve with a vertical action ; 
another maker will introduce a sliding valve, hung on an hinge or 
joint, so that the faces will be cleansed during the act of closing ; 
a third authority prefers a sluice motion between the two surfaces, 
so that each shall assist in the act of forming a joint. Of the three 
examples here quoted none is perfect in action. ‘The first type is 
dependent on the vacuum in the pan, unless a second means of secur- 
ing be added ; the second example is perfect in action of closing only 
while in perfect repair; the third arrangement may be said to be 
an improvement, but has still weak points to be eradicated. 
In all cases a perfect joint must be maintained, and to ensure 
this the cup valve usually contains water, to prevent an ab- 
sorption of air. The main feature to be studied is the cleansing 
of the surfaces during the act of closing. The illustration 
relating to this article represents a vacuum pan designed, b 

the author, embracing such advantages as general practice will 
allow. The dome, bottom, measure, and arm pipe are of copper, 
planished to present a fair exterior. It may be added that, with 
relation to the bottom, the internal part has received the finishing 
powers of the hammer rather than the exterior. The measure 
is of the ordinary kind, fitted with the customary cocks and 
gauge. The receiver and condenser are in one casting ; the injection 
water enters the upper portion of the condenser, and falls on 
a perforated plate, thus causing a shower which effectually condenses 
the steam. ‘I'he handle and rod regulate the water admitted with a 
certainty of action. The handle seen below that for the injection 
relates to the stop discharge valve; this valve is located in the 
bottom of the condenser, rather than outside the same in’a separate 
casing. ‘The writer deems this illustrated to be the preferable 
mode of arrangement, due to the fact that direct action is ensured 
and economy and simplicity maintained. The gauge on the 
receiver indicates the amount of overboil or drip; and the cock at 
the bottom is for the purpose of draining off the liquid from inside 
of the same, The steam stop valve, cleansing or steaming, air and 
break vacuum cocks, together with the sight glass, proof-rod 
handle, and joint box, also the thermometer and barotheter gauges, 
are seen in the elevation. The discharge sluice and lever are of the 
ordinary kind, the latter located so that the panman need not move 
from the proof rod; the same relates to the condensed or discharge 
steam cock handle. The plan represents those portions alluded to in 
elevation, also the light glass frame and safety valve. The 
arrangement illustrated is that of the ordinary kind, practical good 
attainments being preserved rather than novelty of design. ‘The 
shape of the dome is deduced from radii bearing relation to the 
diameter; but the symmetry atiained or acknowledged is, of coufse, 


subservient to the fanciful taste of the observer. The same can be 
said of the bottom and casing. The surface of the worm has been 
maintained as much as the cubic contents of the pan would admit. 
It may be added that for double worms a deeper bottom and casing 
should be adopted. The mode of securing the dome bottom and 
casing is of the ordinary kind, also the hand hole for the lower 
bend pipe. It may be added, in conclusion, that perfection of 
joints in all the connections relating to the appendages must be 
always strictly observed by those who design or construct vacuum 


Pans. N. P. B. 


LETTERS TO THE EDITOR. 
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A RAILWAY TO INDIA. 


Sm,—I have just read with deep interest an article in your 
number of August 11th under this heading. It touches upona 
— of deep importance, and comes at a good time. _ 

ou state with truth that the most magnificent engineering scheme 
that has been brought before the world in modern times is that of 
Sir Macdonald Stephenson, to construct a railway from the Straits 
of Dover to Calcutta, and you appeal to the sympathy of the public 
at home, and of English residents in India. [have had the oppor- 
tunity formerly of supporting Sir Macdonald’s views in reference to 
each end of the undertaking, and as I am now, as it were, in the 
middle, I trust you will allow me to make a few remarks in 
reference to this important undertaking from my point of observa- 
tion. 

When Sir Macdonald brought his plan forward it was, of course, 
treated as visionary, and at that time there was small hope of its 
realisation. There was barely the portion completed to the French 
frontier at the Rhine, and in India nothing had been completed. | 

At this time we have some means of measuring the practica- 
bility of the undertaking by its actual progress and present condition, 
and thereby to some extent of ascertaining the probability of its 
completion. 

Gradually, step by step, the line has reached the Danube at 
Basiash on this side, and Delhi on the other; but in saying this we 
do not depict the real progress of the undertaking, nor explain its 
bearings. 

First of all a very circuitous route was obtained to the Danube, 
but this fostered the completion of the direct line, and the formation 
of the Kustenji Railway. Thesubsequent opening of a through line 
from Strasburg by Munich to Vienna was a great step, and, with 
the aid of the Kustenji Railway, reduced the communication 
between London and Paris to Constantinople to about five days. 

The working of the Kustenji Railway has forced on the Varna 
Railway, thereby cutting off the delta of the Danube still higher up; 
and this line, when it opens next year, will still further abridge the 
river and sea e. At the same time it forces on the question 
of the Wallachian and Transylvanian Railways, and will thereby 
obtain the junction of Varna with the Continental European system, 
and further promote a line from Varna to Constantinople. 

All this will be effectual progress, but just as Kustenji made the 
case for Varna, so will Varna make the case for the Adrianople 
line, and ensure the execution of the direct line from Basiash to 
Adrianople and Constantinople, affording continuous railway com- 
munication to the Bosphorus. 

This is a solution which is secured, and is only a work of time. It 
does not depend on the necessity of railways to India, but will be 
carried out as a local operation. 

Now for the other side of the Bosphorus. The concession has 
been granted from Scutari, the Asiatic suburb of Constantinople, 
and thence to the interior, and efforts are being made to commence 
the work. The matter may be delayed, but as the European portion 
moves steadily eastward, so will the Asiatic portion be promoted. 

Turning to the other end, we can see our way to the union of the 
Ganges and the Indus, of which a great part is effected. 

Thus, each end being provided for by local interests, it is only 
the centre, in Asiatic Turkey, Persia, and Belookistan, which bas to 
be looked after as a London and Calcutta line. 

Asiatic Turkey will provide for itself, but this will be slow work. 
In Persia the desire to have railways has sprung up, and Persian 
agentsand European capitalists are already in communication, but 
though ardent hopes are excited, the unfortunate state of Persian 
administration and finance do not justify the confidence of early 
success. For Beloochistan there is no possibility of local aid, and it 
can only be dealt with by affording the guarantee of the Indian 
Government, whenever the progress of the rest of the undertaking 
shall justify it. 

The result of our examination is that the undertaking ofa railway 
from London to India—and India beyond the Ganges we must 
add—is moving on, and that its ultimate completion is assured. 

This, however, is a work of time, and of long time, as matters 
stand, and nothing shows this more than the long halt at Basiash, 
and the slow progress between Basiash and Constantinople. 

It is desirable, if possible, for the interests of India and the 
interests of England connected with India, and Chine and Australia 
and the East, that means shall be found for pushing on this great 
undertaking, for which the present moment is particularly favour- 
able, because a through telegraph has been opened from Londou to 
India, by Turkey and Persia, and because Mr. Laing’s operations 
have placed Turkish credit on a better footing. 

To ask for money or guarantees from the home Government or 
from India is at the present time out of the question, and we must 
seek some humbler mode of promoting the undertaking. 

What I should propose is very simple. I remember the good 
effects that resulted from the Bengal Government accrediting Sir 
Macdonald Stephenson to the home Government on his plan, and 
the result in Sir Macdonald’s being accredited by the Foreign Office 
officially to the various Governments of Southern Germany, and 
by means of which he induced those states to accelerate the comple- 
tion of the lines to the Danube. 

On this basis we should proceed. Let the Government appoint, 
not a temporary, but a permanent commissioner for the railway to 
India—Sir Macdonald Stephenson, if he can be induced to act—the 
expense cannot be an objection, but the fact of the appointment 
would afford an immediate recognition of the railway to India as a 
practical and feasible measure, supported by the English Govern- 
ment. It would attract attention and co-operation at home in 
Europe and in India; but, above all, it would produce confidence, 
and stimulate zeal in Turkey and in Persia, and bring about direct 
communication on this subject with the latter Governments. In fact, 
it would pay itself, and pay well. 

As we have seen, the Turkish Government will complete its own 
— for its own purposes, but, by judicious management, it may 

made to co-operate with our views. 
is most anxious to have railways, is most liberally disposed, and has 
made great sacrifices and exertions, but it has looked after its own 
objects in its own way. It has devoted its efforts to the Smyrna 
and Aidin Railway, and those projects which opened the best 
chance of realisation. Were these, the proposed commissioners, 
occasionally in Constantinople, neither the Constantinople nor 
Adrianople line would flag, nor the Adrianople and Belgrade. The 
Government would not content itself with feeble efforts to make a 
small portion of the line, nor would European capitalists hesitate. 
The Government would obtain confidence, and would have less 
fear of being taken in by unprincipled speculators. It is timidity 


from boldly taking up the railway to India. 

There is another reason for moving Turkey, and that is that 
Turkey has great resources, and will in time yield a large portion 
of the capital required. When I first made this assertion I was 
eet at. Such a being as a Turkish shareholder was hardly 








nown, aud there was no moog market in Constantinople. This 
was a subject, however, that 
Government; because I have always felt its importance. 


strongly urged on the Turkish 
Now there 


rather than want of means that detains the Ottoman Government | 





The Ottoman Government | 








is a regular stock exchange at Constantinople, and large operations 
in Turkish securities, including some shares. In the Smyrna and 
Aidin Railway the Turkish shareholders paid up a considerable sum, 
and they hold. largely in the steam navigation companies. 

As railway enterprises acquire solidity and the value of a regularly 
paid dividend, a convertible security is still more appreciated. The 
latent capital of Turkey, in the hands of Turks and Armenians, will 
still further be brought out. 

Turkey is at the present moment cne great field of exertion, and 
it is our lever for Persia. We want the lines begun in European 
Turkey, and pushed on in Asiatic Turkey, and now is the time to 
exert ourselves. By this time next year, in addition to the Kustenji 
Railway, three considerable railways: will be in operation, the 
Smyrna and Aidin, the Smyrna and Cattaba, and the Vane. We 
shall have a large amount of shares of working railways in the 
London market, and a large body of capitalists educated for Turkish 
operations, while the public will be more conversant with Turkish 
securities, Government and joint-stock. 

The Sublime Porte, if properly supported, will feel itself much 
more justified in the eyes of its own subjects, and in the eyes of 
Europe, in guaranteeing a thousand miles of the railway to India 
than in guaranteeing two bundred miles of a local line. 

Turkey well under way, Persia will be brought forward. Par- 
ticularly since the opening of the telegraph, the Persian Government 
looks with longing eyes at the progress of Turkey, and it will 
learn that it can only obtain the same success by subjecting itself 
to the like guarantees for administering its revenues, and maintain- 
ing its credit. It is a slow task, but Persia is to be developed. 

Such are our hopes and prospects, and you have rendered great 
service in bringing the subject before the public in a practical state 

To construct a main line to India is not an isolated work. It 
will fertilise and fructify. Just as circuitous routes, local lines, and 
branches have been promoted, so will they be, and whether it is the 
Euphrates Valley line of Mr. W. P. Andrew, or some short mineral 
line in a valley of Roumelia, some plan of reclamation, some ex- 
tension of cultivation, the improvement of a river, or the opening 
of a harbour, we shall witness great and beneficial results from the 
yee 4 of useful undertakings in countries fertile of resources, 

ut wanting in the machinery of development. Hypz Cuarke, 

Smyrna, Turkey in Asia, 2nd Sept., 1865. 





EXPERIMENTAL ENGINES IN THE NAVY. 


Si,—On reading over your able article on experimental engines 
in the navy (see Enarvzer of 8th September, page 154), we observe 
that you state that the engines of the Constance were constructed 
by Messrs. Rowan and Co., instead of our firm, Randolph, Elder, and 
Co. The Constance, Arethusa, and Octavia were selected for such 
experiments because they were of the same form and dimensions, 
with a view of establishing the comparative quantity of coals neces- 
sary to propel these ships given distances at various speeds. Tho 
form of the Liverpool being different from that of the others, a fair 
comparison of her economy with them cannot be exactly established 
in the same manner. 

With regard to the Constance and Octavia the following com- 
parison, drawn from the facts that you have given, may be consi- 
dered as fulfilling the original intentions of the mode of comparison : 
—lst. The Constance, when steaming at the rate of ten knots per 
hour, consumes in that time 3,129-11b., while the Octavia consumes 
4,213lb. 2od. The Constance, when steaming at the rate of eight 
knots per hour, consumes in that time 2,039°7 lb., while the Octavia 
consumes 2,693°5 lb. 3rd. The Constance, when steaming at the 
rate of six knots per hour, consumes in that time 920-9 lb., while the 
Octavia consumes 940 1b. ; showing that the Octavia consumes 34 
per cent. more coals than the Constance at the ten and eight knot 
speed, and 2 per cent. more at the six knot speed. These engines 
were not intended to be wrought at the last-mentioned speed, but 
rather in excess of the greatest—the speed of both ships being fully 
11} knots, with all armament and stores on board, according to the 
published rates at the measured mile. 

The indicated horses’ power of all engines is necessarily less than 
the actual, as shown in many extensive experiments; and iu double 
cylinder engines, such as those of the Constance, the difference is 
greater than in single cylinder engines, such as those of the Octavia. 
in the former any sluggishness in the spring, friction in the indi- 
cator piston, or loss of pressure through the indicator tube, is re- 
peated twice as often as in the latter, and the largest cylinder of the 
former renders such error very considerable. In cases, therefore, 
like the present, where the two ships are alike, the most correct test 
of economy is the quantity of coals consumed per mile at any given 
rate of speed, and as originally intended by the Admiralty in the 
selection of the ships. 

Glasgow, 18th Sept., 1865. Ranvotreu, Exper, anv Co. 

(We regret that through inadvertence, the credit of constructing 
the engines of the Constance has been erroneously assigned to a 
firm not less celebrated for the production of first-class steam ma- 
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chinery than our correspondents.—Eb. E.] 





INDUCTIVE RESISTANCE OF INSULATORS. 


Sm,—I was somewhat surprised that the great advantages attend- 
ing the use of an insulator possessing the property of high specific 
inductive resistance were not more strongly pointed out and insisted 
upon in the papers relating to the construction of submarine cables, 
Which were read at the last meeting of the British Association. 
‘hese advantages are sufficiently apparent, not only from an elec 
trical, but also from a mechanical and a commercial point of view. 
Thus, without entering very far into the scientific data in connec- 
tion with the electrical construction of cables, let us take the case of 
two insulating materials, one of which, A, has a specific inductive 
resistance double that of the other, D; and let us ascertain the bulk 
and the cost, of the quantum suff. of the latter necessary to obtain, 
with a given weight of copper wire, the same rate of speed in signal- 
ling as that afforded by a given thickness of the insulator A. 

Let w represent the cross section of a wire covered with a layer, a, 
of the insulating material A, equal in thickness to the diameter of 
the wire. Expressing the specilic inductive resistance of the material 
by the number 2, and calling the radius of the wire and the thickuess 
of the coating unity, the speed attaivable in signalling according to 


the formula of Professor Wheatstone ( = sp. r. ve ) would be 


represented by the number 2. - : ’ 
Now in order to obtain the same rate of speed with theinsulating 
material D (the specific inductive 
resistance of which equals unity), 
it might bo supposed that a double 
thickness of insulation would suf- 
fice. But this is by no means the 
case. ‘The rate of speed with one 
coating, a, of insulating material, 
D beiag expressed as unity, that 
obtained by the addition of a second 
coating, 6, would (according to Pro- 
fessor Wheatstone’s formula) equal 
only 1414. The rate of speed due 
to the addition of a third coating c, 
would be 1-732; and it would re- 
quire a fourth coating, d, in order 
to obtain the equation giving 2 as the 
signalling speed, or measure of the commercial value of the cable. 
Let us now consider what would be the proportionate bulk, or (in 
ihe case of materials of the same specific gravity) the proportionate 
weight of the coating of fourfold thickness of the material D. a 
Calling the weight of coating 4, 3, that of coating 6 will be 5, 
that of coating c will be 7, that of coating d will be 9, and the 
weight of the 1our coatings will be 24. ; 
One pound of insulating material A, would, therefore, ceteris 
paribus, be equal to eight pounds of insulating material D. 
I should state, however, that the formula of Professor Wheatstone 
does not accurately express the conditions which determine the 
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electrical efficiency of submarine cables in point of speed attainable 
in signalling ; but according to the formula of Professor W. Thomson 


(z = sp. r log. 4} which is to be employed in preference to 


that given shore 1b. of insulating material A will be equal to 5 Ib. 
of the . 
It is strange that considerations such as the above should be so 
generally overlooked in relation to the construction of long and 
expensive deep-sea lines. Want of time at present prevents me 
from entering more fully into this matter; but you will, perhaps, 
allow me to refer those of your readers who are interested in it to 
an article in the Mechanics’ Magazine of Feb. 24th, of the present 
ear, in which some details are given of a simple method which I 
vised for determining the specific inductive resistance of samples 
of insulating material taken from the bulk, and where the compa- 
rative villas of two or three available insulating materials are 
specified. Desmonp G. FirzGeraup, 
7, Camden-terrace, Wandsworth-road. 





PATENT LAWS. 

Sim,—The recent discussion on this subject at Birmingham, occa- 
sioned by the paper of Professor Rogers on “ Patents and Copy- 
right,” together with the comments of the press on that paper, 
show jer. ey that patentees have nothing to fear from the 
opposition of the professor. 
tis, nevertheless, important that they should estimate rightly the 
present attitude of Lord Stanley towards patents. This, it must be 
confessed, is somewhat difficult to do, as his lordship knows well 
how to keep his own counsel. But still, it may be useful to examine 
a former utterance of his with a view of determining how far his 
opinions may have become modified since the time when they were 
expressed, and how far they are likely even now to remain un- 
changed. 

Tee this pur I will refer to a pamphlet by Lord Stanley, pub- 
lished in 1856 under the following title: — ‘* Memorandum on 
Suggested Improvements in the Patent Laws of 1852—1853.” 

At page 8 of this pamphlet I read as follows :—* It is to superiority 
of mechanical skill that we owe, in great measure, the position of 





England among nations, and a large proportion of the leading dis- 
coveries of our own and past times have been made by men whose | 
command of capital was small, and to whom the greater or less 
amount of fees payable on the patents they took out was a matter of | 
importance. One discovery checked, or even retarded, by exorbi- | 
tant imposts, may cause a greater diminution of wealth, which | 
would otherwise accrue to the nation, than can be compensated by | 
tenfold the gain actually netted by the Treasury.” } 

At that time, it would appear that Lord Stanley was in favour of | 
lowering the fees on patents, with a view of relieving poor inventors. | 
Dismissing, however, this point from the argument, it may be stated | 
thus :—‘‘It is to superiority of mechanical skill that we owe, in 
great measure, the position of England among nations, and a large 
gps of the leading discoveries of our own and past times have 

en made by men whose command of capital was small.” . . 
“One discovery checked or even retarded, may cause a diminution 
of wealth which would otherwise accrue to the nation.” 

Now, it is scarcely to be expected that Lord Stanley has changed 
his opinion as to the first proposition, viz., that the position of 
England among nations is due, ina great measure, to the superiority 
of mechanical skill. Neither is it to be supposed that he doubts the 

ropagating principle of inventions when introduced to the public 
in a practical shape, and the consequent loss to society from check- 
ing or retarding their growth. but he does appear just now to 
doubt the beneficial effect of any kind of patent law in promoting 
development of useful inventions. 

This point is also raised in the Times, as appears from an article 

ublished last month, in which the speech of Mr. J. 8. Wright at the 
irmingham Chamber of Commerce was commented on. 

Mr. Wright’s remark was—‘ He need not say what a great advan- 
tage a patent law was to Birmingham, where so very much depended 
on frequent improvements in our manufactures and inventions.” 
Then on these words the writer of the Times’ article commented as 
follows :—*“ This argument, which seems so self-evident that it need 
not be stated, assumes, of course, that a patent law promotes fre- 
quent improvements in our manufactures and inventions. The 
great complaint against a patent law is that it does exactly the con- 


Here is a clear issue which it is well for patentees to bear in mind. 
This is the point on which it will be desirable to collect facts in 
— to support the argument of Mr. Wright as against that of the 

ames. 

But it does not appear to me that Lord Stanley has committed 
himself to so definite a “complaint against a patent law” of any 
kind as that suggested by the Zimes. He seems to me to go no 
further than to express doubts as to the ——, of remedying 
some of the evils complained of. The Daily Telegraph thus referred 
to this subject:— On the patent laws jLord Stanley is still am- 
biguous, and he drops phrases not calculated, but tending, to mislead. 
We can see that his mind is half made up in favour of those who 
would entirely abolish the right of property in invention, and with 
this bias he mentions two evils of the present patent Jaws as if they 
were irremovable.” Lord Stanley, then, appears to be in a state of 
doubt as to the beneficial effect of any patent law in promoting im- 
provements in manufactures, owing to certain practical difficulties, 
rather than to have made up his mind beyond the possibility of any 
change of opinion that patents are a positive bar to improvement, 
and, therefore, ought to be abolished. If you will allow me space, | 
will continue my remarks at a future time. Wittiam Spence. 

8, Quality-court, Chancery-lane. Assoc. Inst. C.E. 

20th September, 1865. 





PROFESSOR ROGERS ON PATENT LAW. 


Sir,—In reading the arguments of those who would do away with 
patent laws one often sees—as in the Times the other day—the 
opinion advanced that authors should be left to enjoy their copy- 
rights, while patentees should be deprived of their patent rights. I 
should say both are entitled to the protection of thelaw; but if one 
is more entitled to protection than another it is the inventor, for he 
confers substantial benefit on society, and is successful only in pro- 
portion to the advantage derived by the public from his invention, 
whereas an author y be most successful when his book does 
little or no good at all, or even positive harm. Again, when an 
author has given his ideas to the world his task is done; but when 
an inventor has published his ideas to the world his work is 
ecarcely half done. He must now introduce it to the trade—or, 
more correctly speaking, he must force it on the trade. To do this 
requires him to overcome the apathy and reluctance to change of 
masters and the jealousy and prejudice of workmen, which can 
rarely be done at a less cost of money, time, and anxiety, than has 
been spent iu the far more agreeable labour of developing the 
original idea into practicable shape. ‘This drudgery part of 
patentees’ duties is often uncongenial to the real man of genius, and 
would be neglected, were it not that some commercial man has a 
pecuniary interest in the invention becoming adopted; and if this 
duty were neglected the idea might as well be in the depths of a 
man’s brain as buried alive beneath a pile of blue books in the 
Patent-office. Let those bear this in mind who hold that if patents 
were abolished inventors would continue to invent, as scientific 
men make discoveries, for the mere love of the thing. A few 
would—the great majority would not. But the world would benefit 
little by their labours, as from the lack of that commercial element 
which pecuniary consideration could alone induce to undertake the 
arduous task of overcoming the difficulties of introducing new in- 
ventions, however valuable, they would remain a dead letter. 

There is one other argument which one is tempted to suppose 
Professor Rogers made use of, in reading his paper at the meeting 
of the British Association, to enliven for a moment his wearied 
hearers. I allude to the “simultaneous invention” argument. it 





seems when a man has invented a thing it is positively unjust for 


him to claim it, because some one else might also have invented 
it. When sailors discover an abandoned wreck with a valuable 
cargo the law allows them to divide it among themselves; but this 
is very unfair, as another crew might have fallen in with it. Clearly 
other laws besides patent laws want abolishing. But, seriously 
8 ing, there are really very few cases of simultaneous inven- 
tion; they are so exceptional as scarcely to be worth mentioning. 
To accomplish an object there are generally many different ways,; 
and for two or more individuals to hit upon the same way at the 
same time, or thereabouts, would be an extraordinary coincidence. 
If they each accomplish the apg independent means they may 
each obtain a patent, and stand or fall by its merits, 

This fallacious simultaneous argument is based on the fact that, 
when an original thinker strikes out a new idea, there is a number 
of would-be inventors who take up the scent, or follow in his wake, 
and who are most anxious to have it known that they have had a 
finger in the pie. But where a real case of simultaneous invention 
does take place it isa pity both cannot be rewarded; but surely it 
is not logical that because you cannot do justice to all you must.do 
justice to none. F, B. 

Sept. 29th, 1865. 





ON SOME DEVELOPMENTS OF, AND IMPROVE- 
MENTS IN, GIFFARD’S INJECTOR.* 
By J. Rosmson, 0.E. 


A.tTHoucH much has been written and considerable discussion has 
arisen as to the mode of operation of M. Giffard’s injector, there 
still seems to exist sufficient difference of opinion on this point to 
warrant the introduction into this paper of some words or the 
theoretical action of the instrument. 

This action may be stated generally thus :—Steam is taken/ from 
the steam space of any boiler; by means of the injector thy water 
supply is brought into contact with the steam current, And the 
result, in the shape of hot water, is passed into the watef space of 
the boiler. ds 

How, then, having equal pressure in all parts of a oiler, doss a 
fluid not only pass in the shape of a current from pne part to the 
other, but at the same time carry with it another fluid exposed to 
atmospheric pressure only? A description of the apparatus will 
help to the apprehension of the phenomenon, and/a drawing, No. 1, 
on a large scale, is exhibited for this purpose. _ 

The chief organs of the instrument are—a the steam cone ; 6 the 
combining cone ; ¢ the receiving cone. Through a the steam flows 
from the pipe d in connection with the boiler, the quantity being 
adjusted by the regulating spindlee. To the combining cone d the 
water is admitted by the supply pipe 7, where it joins the steam 
arriving through the cone a, the proportion of water being regulated 
by the rise and fall of the cone a within the cone 6. The mouth of 
the cone c is placed at a fixed interval from the smallest end of the 
combining cone }, from which it receives the stream resulting from 
the contact of the steam and water in 6, and conveys it at a gradually 
diminishing velocity into the boiler through the pipe g. The unit 
of area is that of the smallest diameter of the receiving cone c, which 
being 1, the diameter of 6 is 1:3, and that of a 1°4 to 1'5, according 
to the steam pressure employed, the corresponding areas being—of 
c, 7854; of b, 1°327; a, 1539 to 1-767. It will thus be seen that 
the area for the admission of steam is double that which receives the 
condensed steam and water. 

Keeping this in mind the 
next consideration is the velo- 
city of the currents concen- 
trated in the apparatus. Assume 
a steam pressure of 60 lb. in 
the boiler, the velocity of the 
steam current into cone a would 
be 1,712ft. per second, that of 
the water into cone 3, nil, and 
that of the hot water from the 
boiler, if allowed to esca 
through the cone ¢ into the 
atmosphere, 78ft. per second. 

It is evident, therefore, that 
to gain admission to the boiler 
the stream flowing into cone c 
must do so at a greater velocity 
than the outflowing current 
from the boiler. The two 
elements for giving this supe- 
rior velocity are, first, the 
initial velocity of the steam 
issuing from cone a, diminished 
by <its contact with and con- 
densation by the supply water 
in cone 6, but aided by the 
superior area of the lower part 
of the steam cone a, and its 
concentration by the arrange- 
ment of the apparatus on to the 
inferior area of the smallest 
section of cone c. The mode 
of setting the apparatus to work 
is as follows :— 

1, Turn the handle g to the 
position suited to the steam 
pressure in the boiler, thus 
adjusting the annular space be- 
tween cones a and b. 

2. Turn slightly the wheel 
d, which will pass a small 
quantity of steam through the 
apparatus until water is seen to 
issue from the overflow pipe /. 

8. As soon as this happens, 
continue to turn upwards the 
wheel d until the overflow 
ceases, and thus give full 
liberty to the steam to act upon 
the water and drive it into the 
boiler through the cone c. 

If, however, after having 
turned the wheel d to the ex- 
tent of its range, the overflow 
still continues, it should be 
stopped by reducing the quan- 
tity of water by the handle g. 
The injector is working pro- ____ 
perly when there is nodropping 2=2S=5 
from the overflow pipe, and no === 
more steam is admitted than is = 
absolutely necessary to prevent 
that dropping. 

The quantity of water delivered into the boiler may be reduced 
by turning down the wheel d, and then following with the handle g, 
until the overflow stops again. 

The following experiments, made with an injector of 8in. in 
diameter of receiving cone, will illustrate the capabilities of the 
apparatus :—It will be easily understood that the acquisition of an 
apparatus capable of supplying water to steam boilers without 
motion of any of its parts, and independently of any engine con- 
nected with it, is a matter of great importance to the users of steam 
power generally, and has proved almost essential to some particular 
arrangements of boilers and engines. For locomotives the advant- 
age has been very considerable, inasmuch as it is most important 


* Read beforc the British Association. 
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that the machinery of engines running at such high velocities 
should be freed from fhe tus and repairs necessary when 















their boilers are fed/by pumps worked uy the engine. The 
advantage also is obtained of feeding the boiler while the locomo- 
tive is at rest ei in the station or during its detention ina 
siding waiting for thé line to be cleared. For this 5,230 
have been man in this country. For s ary boilers 
the injector has found convenient, use of the saving of 


communication from the boiler to the engine- 
jon of the pumps and the parts of the engine 

and the advantage of being able to fill up 
hours and at other times when the engine is 


the pipes and 
room, the su 


necessary to 
the boilers d meal 


stopped. For purpose 3,816 have been made in this country. 
For marine boilers the apparatus is most convenient, since it 

answers the purpose both of the main engine pumps and 

of the do pump, and brings the control of the feeding 


apparatus reach of the stokers without reference to the 
engine-room, and without the noise and complication of the donkey 


pump. In a simpler form, and also in the ordinary injector 
arrangement, the = has been ap; for raising water from 
mines and wells, t t being the cheapness and simplicity 


of the apparatus when bably its use would need to be only 
tomputiads and in pehen enses the small s: and easy manipula- 
tion required have been thought a sufficient inducement to apply it 
where fuel has been cheap, and the loss by waste of heat in the 
water elevated of little consideration. he first form of the 
injector as received from the inventor, M. Giffard, was that shown 
in Fig. 2, the material being entirely brass, except the bolts. 

It was afterwards found that the long diverging tube or cone c 
was not to the success of the apparatus, and the length 
of this organ was therefore reduced to that shown in Fig. 3 
and still retained. An inconvenienve arose, especially in the case 
of boilers working at very high pressure, from the rapid deteriora- 
tion of the h above the steam conea. This was sought to 
be obvi in the t shown in Fig. 4, in which tho 
steam cone is fixed and the combining and receiving cones are 
moved with each other, being attached by the cylinder &, &. 

In this arrangement no packing is used until that part of the 
injector is reached where the steam has beon brought into contact 
with the water, and the temperature pro reduced. 

It will be seen that the portion of the injector actuated on this 
plan by the adjusting screw a considerable surface both as 
to length and ter in contact with the casing containing it, and 
it was found, especially where this external casing was of cast iron, 
that the two surfaces were liable to adhere, generally in counse- 
quence of the existence of some foreign matter in the supply water, 
and the adjustment of the injector thus became difficult and in some 
cases impussible. To obviate this inconvenience another plan was 
adopted, shown in Fig. 5, and this it is proposed to apply generally, 
whether the material employed be brass or cast iron. 

In this arrangement the combining and receiving cones b and c 
are made in one casting of brass,an interval d being left between 
the two smallest diameters for the escape of the water when creating 
the current as the feed commences; this double cone works during 
adjustment within the brass bushes e and 7, and is actuated by 
means of a small toothed pinion gearing into a rack cast on the side 
of the double cone, 

The elevation and depression of these two cones by the pinion is 
effected with great facllity, and the amount of adjusting surface 
exposed to any corrosive action of the water is so small that no 
objectionable adhesion of the parts has been hitherto discovered. 
This result is the more easily attainable from the fact that as there 
is no tendency for the current established through the cones to 
escape at either of the junctions g or A, the part forming these two 
cones may be fitted with considerable freedom into the encasing 
bushes ¢ and f. 



































Table No. 1. 
Prewure Delivery in gallons per hour. nee 
in Ibs. — erence. 
3 Practice. | Theory. | 
10 600 | 822 | 178 
20 640 455 185 
30 760 657 | 203 
40 860 643 | 217 
50 9 719 | 231 
60 1,030 788 242 
Table No. 2. 
| Delivery in gallons 
Pressure in lbs. | Temperature of supply. per hour. 
10 140 400 
20 146 580 
30 141 660 
40 138 720 
50 181 810 
60 129 840 
Table No. 8 
High-pressure boiler. | Low-pressure boiler. | Temperature of supply. 
50°5 48°56 74 deg. 
500 43°56 a 
49°56 38°56 a 
49°0 | 37°5 s 
49-0 34°5 “i 
49°5 ' 83°5 a 
50°0 32°5 ~ 
50°0 31°0 = 
50°0 80°5 i 
50°5 29°5 i 
510 28°5 “7 
52°0 27°5 “ 
60°0 33-0 pe 
Table No. 4. 
Pressure Temperature of Temperature of Rise of 
in bs, supply. delivery. temperature. 
10 90 | 139 | 49 
e } 100 142 42 
A | 116 147 87 
°° 120 152 ! 82 
o- 130 160 80 
20 90 139 | 49 
i | 100 142 } 42 
i } 110 147 87 
a 120 162 82 
va 130 160 | 30 
80 90 145 } 55 
100 147 | 47 
“A 110 152 42 
= 120 187 37 
o 1:0 164 a4 
90 146 56 
net 100 165 55 
a 110 161 61 
mA 120 165 45 
130 172 42 
50 90 15t 61 
n 100 157 | 67 
a 110 163 53 
120 167 i 47 
ws 130 172 | 42 
se 88 182 | 4 
83 195 ll2 
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It will be observed that the overflow branch I is placed much 
higher on the overflow chamber than the interval d. This is done 
in order that any water g into the chamber at this interval 
during the adjustment of the injector, or when the pressure of 
steam in the boiler may be temporarily diminished, shall be drawn 
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back again through the interval d along with the injector current, | 


and drip from the overflow pipe may be thus avoided. 

Another object sought in placing this pipe in the position shown 
is the introduction by its means into the overflow chamber, and so 
through it into the boiler, of a considerable portion of water at a 
higher temperature than it is possible to take in at the combinin~ 
cone 6. In this action the hot water is carried in simply by contact 
witb the already established inward current, and by careful 
manipulation a proportion of hot water, equal to one-third of the 
tutal feed may be sent into the boiler. 

In some instances, a difficulty in the application of the injector 
has arisen in consequence of the supply water being below the sur- 
face of the ground, and as the vacuum in the combining cone caused 
by the partial expulsion of the air by the steam current throuzh it, 
rarely exceeds 3} Ib. when working, it is evident that the atmospheric 
pressure upon the surfave of the water could only raise it a very 
considerable distance. 

Two arrangements have been adopted to meet this difficulty— 
firstly, by the introduction into the supply well of a vertical pipe to 
conduct the water to the injector, at the bottom of whicha foot valve 
is fixed opening inward, while at a height corresponding with that 
of the injector a funnel with a cock is fixed through which the pipe 
cau be filled from a cistern overhead. A connection is thus pro- 
duced between the water in the well and the injector, enabling the 
lutter to commence operation, which, when once effected, continues 
without interruption, since the water in the well naturally rises to 
replace that drawn from the pipe by the injector. 

A more simple and beautiful apparatus has, however, followed 
this somewhat b arrang t, which will be understood by 
reference to the engraving Fig.6. Inconnection with the overflow 
chamber of the injector, a small trumpet-shaped apparatus a is fixed 
through an annular space 6, of which the steam from the injector 
steam pipe is blown inte the atmosphere ; the effect of this is the 
production of a of 93 Ib. in the combining nozzle and the 
water chamber, which permits the atmospheric pressure on the 
surface of the water in the well or supply cistern below the injector 
to elevate the water to the necessary position for the instrument to 
operate upon. The greatest elevation of water hitherto effected by 
this apparatus has been 16/t., but it is hoped that in experiments 
made under more favourab!e circumstances a higher result may be 
obtained. 

It only remains to refer to the application of the principle of the 
injector for the purpose of raising water from mines or deep wells, 

hen the depth is not considerable in proportion to the steam 

ressure —— to be employed, a very simple apparatus shown 
n Fig. 7 hes been applied. 

In this apparatus a steam cone a, opening at the top into a sur- 
rounding cone c, into which the water is admitted, is used for bring- 
ing the steam into contact with the water, and the velocity thus 
imparted tothe water has been found to be equal to lifting it about lit. 
high for every 11b. of steam pressure employed ; the height and the 
quantity of water raised may be varied in proportion to the pressure 
of the steam, and by increasing or diminishing the section of the 
anuular space c in proportion to the area of the steam nozzle a. 

Io a collicry in Yorkshire this apparatus has been at work for 
some sy and with a steam pressure of about 30 Ib. raises 
7 of water per hour a distance embracing a vertical height 
of 27 . 

When the height required for the water to be lifted has very 
much exceeded the proportion of 1ft.to the pound of steam pressure 
to be employed, an ordinary injector has been made use of, and a 
result which seems somewhat extraordinary has been obtained. 
The height to be lifted was 261ft. vertical, the steam pressure appli- 
cable was 45 1b. to the square inch and the effect bas been most 
satisfactorily realised. But it must be mentioned that immediately 
the overflow pipe was closed and communication between the atmo- 
sphere and the ascending current thus cut off, the stream did not, 
nor could it, rise to the surface. Thus seeming to point to a con- 
siderable mixture of air with the vertical column, tending to diminish 
——— gravity, and thus enable the injector to lift it the required 

eight, 











In the animated discussion which ensued the principal part was 
borne Mr. Bramwell, who said he was aware it was a commonly re- 








LLL 


NS SSS = 
of 
WZ 





ceived opinion that the theory of the action of the injector was of far 
| too complicated a character to be made intelligible to a mixed 
! audience, or, ho might even say, to the larger proportion of a pro- 


fessional audience, for a most distinguished engineer had stated 
during @ recent discussion on the subject in London, that the injec- 
tor was a thing “ no fellah could uvderstand,’’ but, notwithstand- 
ing this received notion and the discouraging expression above 
alluded to, he (Mr. Bramwell) was of opinion that the principle of 
action of the injector might be explained so as to be understood 
without difficulty, and if the meeting would permit he would 
endeavour to do this in a homely way. 

The injector, as all present no doubt were aware, was an imple- 
ment by which the steam that rushed out of a boiler was not only 
poner ste 4 when converted into water, to re-enter that boiler, but also 
to take the other water along with it, whereby that boiler was 
f 


He would first endeavour to explain to the meeting bow it was 
that the issuing steam when converted into water was capable of 
re-entering, and then he thought if he could once make that point 
clear he should have little difficulty in showing how it was possible 
for that water to take other water in along with it. 

To illustrate his views he would ask the meeting to imagine two 
deep cisterns placed side by side, and with only a narrow space 
between them, and that in each of these cisterns near the bottom 
there was made an opening, these openings being exactly opposite 
the one to the other, and that one of the cisterns was filled with 
water while the other was empty, or at all events, had not any water 
above the o —_ In this condition of things it was clear that a 
jet would e from the opening in the side of the full cistern 
would shoot across the narrow space between the two cisterns, an 
would enter the empty cistern at the aperture opposite to the one 
by which the jet had issued; now, it did not require much stretch 
al tanaination to believe that not only might the jet enter if the 
receiving cistern were absolutely empty, but that it might even do 
so if the receiving cistern had water in it above the level of the 
opening, so long a3 that water were not so high (nor nearly so 
high) as thatin the cistern from which the jet issued, and it was 
stated it appeared by experiment that if the water in the receiving 
cistern were not more than one-seventh of the height of that in the 
discharging cistern the whole of the jet would be capable of enter- 
ing the reeeiving cistern, and he (Mr. Bramwell) could well believe 
this, as he had found by actualexperiment that when the water in the 
receiving cistern was one half the height of that producing the jet, still 
83 per cent. of all the water went iu. He, therefore, thought the meeting 
might take it as established that if there were a cistern containing 
7{t. of waterabovean orifice in its side from which a jet issued, and that 
orifice were placed opposite and near to another orifice in the side of 
a cistern in which there was orly oue foot of water above this other 
orifice, that the whole of the jet from the vessel containing 7{t. would 
run into and be received by the cistern containing the opposing 
amount of one foot depth of water. 

He would now endeavour to show what bearing this fact bad on 
the theory of the action of the injector—an implement which, as 
before stated, had, as ordinarily used, to contend not with a resistance 
of one-seventh only of the pressure producing the flow, but had to 
contend with a resistance equal to that pressure. 

Reverting again to the cisterns, he would ask the meeting now to 
imagine them as having the same height of water in one as in the 
other, and he would ask them to imagine that a jet of water was 
issuing from the one, and was shooting across the space towards 
the other cistern; and he would ask them to assume that, by some 
magical means, that water was, in its passage across the space, con- 
verted into an equal weight (not an equal volume) of mercury. The 
result would be, in round numbers, that the jet when it reached the 
opposing cistern would be only one-fourteenth of the size of that which 
left the discharging cistern ; so that a given weight of water, which 
issued from an orifice of fourteen square inches in the side of the 
discharging cistern, would (if it could in its passage across the 
space be converted into mercury) be capable of entering the re- 
ceiving cistern through an orifice containing only one square inch. 
But if this could be accomplished it would be manifest there would 
be concentrated on one square inch the whole momentum which had 
issued from fourteen square inches ; and therefore it was clear that 
if a concentration of seven times was sufficient to cause a jet to enter, 
@ concentration of fourteen times was much more than sufficient. 

Now the foregoing was based on the impossible assumption that 
an issuing jet of water could be qauntened by being in its 
turned into mercury; but he would now ask the meeting to consider 
the issuing jet to be that which it really was in the injector, viz., 
steam, and to imagine that this jet, in its passage from the discharg- 
ing orifice to the receiving orifice, was condensed by an application 
of cold surfaces, then, indeed, there would be produced a concen- 
tration far greater than the fourteen times spoken of as taking place 
if the water were turned into mercury; and that would be the con- 
centration due to the relation that equal weights of steam and water 
bore to each other, This of course would vary according to the 
pressure of the steam, but it might be 1,000 or more, or 800, or 400, 
or 200, according as the boiler from which the jet issued was work- 
ing with low or high steam; but even assuming the steam was so 
high that the concentration, when it was turned into water, was 
only 200 times ; nevertheless, this would follow, that the jet ofsteam 
that required an opening of an area of 200 to escape from would be 
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capable, when condensed into water, of re-entering by an opening 
of an area of 1, and that, therefore, the concentration of force would 
be 200 times, and there could be no doubt whatever that this would 
be sufficient, and far more than sufficient, to enable the jet of steam 
thut had issued from a boiler to return, in its condensed form, into 
that boiler. 

But if this were all the eee could do it was evident it would 
be of no practical use, but he thought the meeting, if he had made 
his views clear to them thus far, would have no difficulty in follow- 
ing the next step, which was to explain how the instrument was 
capable of taking into the boiler other water along with that arising 
from the condensation of the steam. 

He had said that if the force were concentrated 200 times, it was un- 
doubtedly much more than required. Now, advantage was taken of 
this fact in the following manner :—The issuing jet of steam was not 
condensed by an application of cold surfaces, but was, asis wellknown, 
condensed by suffering it to come in contact with a stream of the 
feed water; whicb, as it condensed the steam, became mixed with 
it, so that the condensing water and the condensed steam flowed 
forward as one stream; but as this stream was now not merely 
composed of the water of the condensed steam, but also of that 
which condensed it, it followed that the degree of concentration was 
diminished, and to an extent depending on the amount of water 
which had been employed to condense the steam. If nine parts 
bad been used, then the concentration, in lieu of being 200 times, 
would be twenty times, because the original one part and the nine 
together made ten parts in lieu of one, and therefore diminished 
the concentration to one-tenth of that which it was before, and if 
nineteen parts were used, then the concentration would only be ten 
times, and so on; but he might, he thought, say it was self-evident 
that the water resulting from the condensation of the steam would 
"sepere so much surplus concentration that it was clear it would 

capable of taking with it several times its own weight of water 
before that concentration was reduced so far as to be unable to 
cause ol jet to re-enter into the boiler or vessel from which it had 


. In conclusion, he would say that be did not venture to put the 
foregoing explanation rewtin | as anything more than one which 
might convey, in a simple way, his view on the subject, which 
view was that the action of the injector might be stated to be one 
that depended entirely on the concentration of the force of the issuing 
jet. 

Ata recent discussion in London it had been stated the French 
engineers were of opinion that one-third of the entering jet must be 
uncondensed steam. He (Mr. Bramwell) believed this was an 
entire error, and he would ask the meeting to allow him to repeat 
to them an illustration which he had co at the meeting of the 
Mechanical Engineers when Mr. Robinson first brought forward the 
subject there about six years ago, and that was to refer again to the 
cistern he had imagined, and to assume that there was in its side a 
valve opening inwards, but kept shut by the pressure of the water 
within, and that a person standing opposite to the cistern were to 
throw a steel bolt of a given weight with a certain velocity against 
the valve it could readily be understood that that bolt might force 
open the valve and enter the cistern. Next assume that an equal 
weight of steel were made into a spiral spring of the same diameter, 
but double the length of the bolt, and assume that this were thrown 
with a similar velocity to that used in the first iustance against the 
valve, it might in this casealso be understood that then, although there 
was the same weight of steel striking the valve with equal velocity 
it might be unable to dash it open, because a large part of the 
momentum would be consumed in causing the spring to collapse, 
and thus the object of opening the valve might be frustrated. He 
(Mr. Bramwell) thought that this illustration showed how important 
it was that all the steam should be condensed, because steam being, as 
is well known, an elastic fluid, anv uncondensed portion that formed 

of the entering stream would act in the manner of the spring 
just mentioned, and therefore would be prejudicial to the efficient 
working of the injector. 





Tue war steamer Fasiyame, of 1,000 tons burthen, carrying a 
battery of one 100-pounder and three 30-pounder Parrotts, four 9in. 
Dahigrens, and four 20-pounder brass smoothbores—twelve guns in 
all—will sail from New York for Japan at an early day. She is the 
first vessel built in America for the Japanese navy. 
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*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tux ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till Soe sien. 

Norice.—A Srecian Eprrion of Tax Encrveer ts published for 
Forzien Crrcunation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our corr to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 


price 2s. 6d. each. 

R. F.—Certainly not. 

T. H. L.—veduct 1 Wb. for every 26°2 in. of head above the gauge. 

E. U, (Alexandria).— The scheme iz exceedingly ingenious, and, as far as we 
can judge, quite novel, and well worth a patent. 

T. 1.—The outer wheels of « locomotwe travelling round a curve pass over 
more space than the inner wheels, and in this sense no doubt they “ travel 
Saster,” although they do not revolve more rapidly than the inner wheels, the 
difference being made up by slip on the rails, 

W. o.—1. The application of the process to which you refer to a novel pur- 
pose would form the subject of a valid patent. Great care should be taken 
in the preparation of the specification, however, 2. Yes; neither of the 
patents, however, would rest on a very sound footing, and either or both 
might afford grounds for a very troublesome opposition. 

W. 8. ([vy-lane).—A horse-power is «quivalent to the wrk done by a weight of 
33,000 lb. falting lft. in « minute, which is the same thing as 1,000 lb. 
Salling 337t., ov 500 lb. yalling 66ft. In order, therefore, that a fall of 
6O/t. may develope 1 horie-power, 550 lb. of water must descend per minute. 
A cubie foot of water weighs 62°56 lb. Therefore, supposing your turbine 
wasted no power, it would consume 8°8 cubic feet of water per minute; but 
the best turbines of the largest d i seldom develope more than 

per cent. of useful «fect, and from a l-horse wheel you cannot expect much 
more than 60 per cent. Thus you will require a supply of 13 or 14 cubic 
Jeet per minute, which should cover all sources of waste. 

8. D —Steam flows intoa vacuum with a velocity equal to that due to a body 
of the same density falling through a space equal to the height of a column 
of steam of the given pressure. The velocity due to the pressure may be 
Sound by adding 4°29 t+ the pressure in pounds per inch, and deducting the 
logarithm of this sum from the logarithm of the pressure; to one-half the 
renainder add 3°3254, and the natural number of this sum will be the 
velocity in feet per second. The difference between the velocities of any two 
pressures is the velocity with which steam of a given pressure would fiow into 
«lower pressure ; a good deal depends, howev-r, on the dimensions and form 
of the pipes and orifices through which the fluid has to pass, The rule given 
will only apply to very short, straight, and smooth tubes. 








JUTE MACHINES. 
(To the Editor ef The Bngineer.) 

S1r,—Could you kindly inform us through your esteemed paper who are 
the manufacturers of engines for the making of jute, and if there are any 
publications respecting the facture of said article. Cc, A, D. 
London, 18th September, 1865. 








MEETING OF THE BRITISH ASSOCIATION AT BIRMINGHAM.— 
MECHANICAL SECTION. 
(To the Editor of The Engineer.) 

S1r,—Before me I have your paper of the 15th. In your remarks, page 
170, you refer to the character of the paper read about Grimshaw’s 
Atmospheric Hammer. On behalf of Mr. Grimshaw, as the “ patentee,” 
and of myself as *‘ proprietor,” and also in explanation of a seeming want 
of courtesy to the Association, I beg your permission to state that the 
paper read before this meeting was never intended to be so published, and 
was, however kind the intent, submitted without my knowledge or sanction. 
If I had known that any particulars of this invention were likely to be 
brought forward, I should have felt bound to prepare a descriptive paper 

panied by drawings, and should have attended the meeting to give 
any required explanations. 

Mr. Grimshaw’s invention requires no “ puff ;” and we should have been 
delighted to meet the intelligent criticism of those present at the meeting. 

CHARLES H. ADAMEs, 
Thos, Whitfield and Co. 
Freeth-street, Birmingham, 18th September, 1865. 








ACCUMULATORS. 
(To the Editor of The Engineer.) 

Sin,—Will you kindly tell me whether it is usual or necessary to inter- 
pose an air chamber between a force pone and the accumulator which it 
works, and whether the accumulator itself is generally made with an ordi- 
nary stuffing-box or cup leather, say for 259 lb. per square inch ; and, last’y, 
can you direct me to any good treatise on accumulation ? 

Having been a subscriber to Toe ENGINEER do capo must be my excuse 
for troubling you. J.C. 

Birmingham, September 20th, 1865. 

[The questions connected with the construction of accumulators, possess some 
general interest, and we insert **J.C.’s"” note in order that others of our 
correspondents muy have an opportunity of expressing their opinions. 
Meanwhile we may state that it is next to rmpossible to find an effictent sub- 
stitute for the cup leather ; that the use of the air vessel is aesirable, if 
not absolutely necessary ; and that no treatuse of the kind veferred to is in 
existence, a3 far as we are aware.—Eb. E.]) 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averaget 
eight words; blocks are charged the same rate for the space they flil. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tug ENGineer can be had, by order, from any newsagent in town or country, 
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TURRET SHIPS. 


Our French neighbours have availed themselves of the 
facilit:es placed at their disposal by the recent displays at 
Cherbourg and Portsmonth, to learn all that could be 
learned under the circumstances about the Royal Sovereign, 
and the result is that they don’t like her. A committee 
appointed by our own Government to examine into the 
merits of Captain Coles’ system, arrived at very nearly the 
same conclusion—which is a matter of not much consequence, 
as the conclusions of Government committees on questions of 
mechanical science are seldom very valuable. We are glad to 
hear all that can be said upon both sides, and the opinions 
of French naval authorities are no doubt worthy of some 
attention. In the present instance, however, they lose 
much of their value in the fact that they have been formed 
either on vers indefinite data or on no dataat all. It is 
somewhat amusing to find a system which has never been 
practically tested in the strict sense of the term, abused by 
one party and praised by another, on grounds which are 
out of all proportion insignificant as compared with the 
authoritative character of the statements put forward by 
the opponents, The prominent feature in the entire dis- 





cussion is the tone of prophetical inspiration adopted by 
every critic. Only the more superficial of the dispatants 
have ventured to say that the turret system ¢s a failure or 
ts a success. Such statements carry their own condemna- 
tion with them, and require no refutation at the hands of 
thoughtful men. In the almost total absence of facts of 
any kind upon which to found ogetere judgment, opinions 
have béen made to take the place of data, and prophecy 
that of legitimate deduction. Of the two parties for and 
inst Captain Coles, it is possible that those in favour of 
his scheme have rather the advantage, inasmuch as the 
really have an isolated spot of fact here and there on whic 
to base their assumptions of future success, Thus it has 
been at least proved that cupola ships can steam in rather 
rough weather to Cherbourg and hock without suffering 
much inconvenience. It has also been proved that the 
Royal Sovereign possesses considerable powers of offence— 
that is to say, 300-pounder guns can be fired from her 
decks, with 40 lb. charges of powder, without disorganising 
her machinery or wounding her crew; and it is also known 
that this can be accomplished in a reefed topsail breeze ; 
but of her powers of defence we know absolutely nothing 
save by analogy. It is believed by able engineers—men 
skilled in the science of gunnery—that an enemy’s fire 
could not seriously affect the mechanism connected with 
the turrets, or interfere with their rotation ; but an equally 
influential and skilful body of savants may be found who 
hold that revolving turrets are magnificent gimcracks, 
which could not endure the brunt of a heavy fire—such as 
that of the Solferino or Magenta, we suppose—for many 
minutes. Such questions cannot be set at rest until the 
system has been properly tested. There is no harm what- 
ever in talking the thing over, and making any pre- 
dictions we please; but it is imprudent to lay down 
dogmas which have no foundation better rooted than a 
sentiment, and then term them scientific truths on which 
the future supremacy of a great naval power must depend. 
We trust that neither the Royal Sovereign nor any other 
of our ironclads may be brought to the experimentum crucis 
of a fair stand-up fight with a powerful toe; but there are 
certain qualities necessary to a good sea-going ship as well 
as the power of giving and taking hard knocks, and we 
should gladly see the means of building a ship from the 
keel up, placed at Captain Coles’ disposal—-the assumption 
being made for the time that she would be thoroughly 
successful, leaving it to a test in every respect complete— 
save the fighting—to point out her defects. None should 
hail such an experiment with greater delight than the 
gallant captain’s opponents. It would at least supply them 
with what they sadly lack at present—facts with which to 
go to work. Great capital has been made before now of 
the American monitors, but it is not too much to say that, 
thanks to skilful handling, the results obtained from the 
practical working of these very queer craft have proved 
about as useful to one party as tothe other. There are two 
very sufficient reasons why a comparison such as this should 
never have been set up—the first being that opinions as to 
the merits of the monitors are as divided in America as 
they are here; and the second, that accurately speaking 
there is no analogy whatever between the productions of 
Captain Ericsson’s genius and the Royal Sovereign. It 
would far exceed the limits at our disposal to enter here 
into any disquisitions upon the points of difference between 
the two—that they are sharply defined is well known to 
every one who has studied the subject. There can be little 
doubt, however, that nearly all that the French naval 
authorities know about turret ships has been learned 
in American waters, and the deductions they have drawn 
are unfavourable to the system. It may be urged that 
they have had our experiments—such as they were—with 
the Royal Sovereign before them also. It is only since the 
fétes at Cherbourg and Portsmouth, however, that we have 
learned how little England and France know of each other’s 
doings on board men-of-war. Of the salient facts there is 
little doubt that each party is kept fully apprised ; but in 
all that relates to minute detail a good deal of reticence is 
observed, and much want of accurate information exists as 
a consequence; and detail is everything to the turret 
system. ‘These unfavourable deductions have, apparently, 
possessed sufficient influence to prevent the adoption of 
turret ships in the French navy. The Royal Sovereign 
has been examined and found wanting, we are told by 
more than one Parisian journal taking an interest in such 
matters, and it is certain that, for the present at least, the 
Emperor will build no turret ship on Captain Coles’ system. 
Aware, however, of the difficulties met with in the con- 
struction of heavy frigates, carrying a number of broad- 
side guns behind armour, he has resolved, it seems, to 
modify the ideas of both Mr. Reed and Captain Coles, and 
from the two to construct a new device, to which our 
worthy chief constructor will involuntarily contribute 
about three-fourths, and Captain Coles possibly one-eighth, 
the remainder being elaborated from the internal conscious- 
ness of some Gallic dockyard authority. The proposal is thus 
described by the correspondent of a Paris journal :—* While 
“ rejecting,” he says, “the system of towers, observation 
“ and we have not been neglected, and a very ingenious 
“ conception has at last been arrived at, and will be earried 
“ out in the Jeanne d’Acre and Atalanta. In each of these 
“ two corvettes, which will be 230ft. in length, there will 
“be constructed a central fort, formidably protected by 
“ means of a system of cuirass and revetment such as no 
“ projectile will be able to pierce. This central fort is 
“to receive all the artillery of the ship, which will not 
“be numerous, and will consist entirely of heavy guns 
“ mounted on sliding carriages, and so constructed as to be 
“ able to deliver a plunging fire. This system appears ex- 
“tremely ingenious. It has all the advantage of the 
“ cupola without its inconveniences.” Admirable deduc- 
tion! founded on a mature consideration of well-known 
facts no doubt. The paragraph is so indefinite that it is 
impossible to criticise anything but the concluding asser- 
tion, which, as it happens, is beneath criticism. The central 
fort system has no more been properly tested than the 
cupola, and we are, to all intents and purposes, as ignorant 
of the good qualities of the one as the other, Although 
indefinite, however, the paragraph is suggestive, and it is 





ible that, from combination of the Captain Coles’ and 
r. Reed’s systems very excellent results might be obtained. 
_ - consider the questions involved a little more in 
etal, 
One great objection to the central battery system lies in 
the difficulty met with in training and working heavy 
uns. ‘This difficulty Captain Coles overcomes very fairly 
y the aid of the turntable. It is possibly not too much to 
say that no other scheme answers the intended purpose 
better. The defect of the turret system, on the other hand, 
lies in the difficulty of mancuvring, mounting, and putting 
in motion an immensely heavy armour-plated structure, 
carried so high as almost to constitute that worst of all 
cargoes, a movable deck load. It is not necessary that we 
should enter upon the consideration of any other of the 
multifarious problems connected with the subject of the 
comparative merits of the rival systems. , It is probable that 
were the question of working heavy guns once set at rest 
by the use of a simple mechanism, nearly, if not quite, 
unexceptionable in its mode of action, the battery system 
would have greatly the advantage of the turret. Good re- 
sults might, we think, be obtained by adopting a fixed cylin- 
drical or oval turret, armour-plated, and answering in most 
respects to the Reed battery, within which one or two exces- 
sively heavy guns should be worked on an independent re- 
volving turntable. The turret should, of course, be provided 
with two, or possibly three, port-holes on each side; and by 
simple mechanism the gun would be trained to fire from any 
one of theseas might be found expedient; the others, ofcourse, 
being closed for the time by heavy port shutters of armour 
plate. It is unnecessary to go into details here. Engineers 
will perceive that the working of these shutters, even if 
made of Sin. iron, would entail no insuperable difficulties. 
In point of fact, means might be adopted for excluding 
shot, which acting the part of a shutter would yet be 
totally distinct from any scheme yet employed to the same 
end to which the name could be applied with strict 
propriety. The range of aim would not be limited, as the 
gun could be trained so as to fire right and left through 
each port-hole at angles which would include a field tar 
more extensive than that available with any broadside port 
now in use. The advantage possessed by such a system 
over that of the ordinary turret would lie in the fuct 
that the great mass of the turret being ga fixture it could 
be built in with, and indeed form part of, the ship ; 
while the rotating table and its mechanism would be com- 
parativeiy light and easily worked, and would receive the 
most absolute protection which armour-plating can bestow. 
The advantage over the central battery would piney 
reside in the facility for working heavy guns, and of obtain- 
ing a very wide range of fire without moving the ship. The 
circular form of battery, too, is exceedingly strong, and some- 
thing might be gained, doubtless, in the saving of weightcon- 
sequent upon its use as compared with the square “ box” 
with armoured bulk-heads athwart-ships. Whatever may 
be said upon the subject, it is beyond question that a better 
and more permanent job may be made of a fixed than of. a 
movable turret, and as the great object subserved after all 
by the power of rotation is the working of the gun within the 
turret, it is worth considering whether equally good results 
may not be obtained by causing the guns to revolve without 
their armour. The main argument, indeed, urged in favour 
of imparting rotation to the turret, is based altogether on 
an assumed difficulty in providing stoppers for ports not 
occupied by guns. As to this point we are disposed to 
think that a better expedient can be adopted than one 
entailing the necessity of putting sixty or seventy tons of 
iron, &c., in motion every time a gun requires to be trained 
through a few inches, 


THE ATLANTIC TELEGRAPH. 


At the last meeting of the Atlantic Telegraph Company 
the chairman, the Right Hon. Stuart Wortley, complained 
that the Americans did not give such aid to the undertek- 
ing as might be expected. He also said that the directors 
could not tell whether the last cable had been wilfully 
injured, or failed from accidental circumstances. At a 
former meeting, directly after communication with the 
Great Eastern ceased, he stated that the reports then given 
to the public came from a separate company, not from the 
Atlantic Telegraph directors, but that when the latter 
received reliable information from their own officers it 
should at once be made public. These three points we now 
propose to consider. 

In the year 1857 the Atlantic Telegraph Company 
favoured the public with their own history, the book being, 
as stated on the title page before us, “ published by order 
of the directors of the company.” When a private 
individual narrates his own achievements or his own merits 
he may be listened to with respect by his personal friends, 
although strangers might doubt the good taste of the act, 
and deduct a considerable percentage from the statements. 
So with the book published by the Atlantic Telegraph 
Company, in which they very naturally described the first 
cable as the acme of perfection, and made electrical laws 
bend themselves to meet the requirements of the hour. 
At the time it was published the cleverest scientific men in 
England pronounced the deductions drawn as a tissue of 
mistakes, especially those which are intended to prove that 
thin wires covered with gutta-percha conduct electricity 
better than thick ones. However, as it is very natural that 
gentlemen deeply interested in any scheme cannot write 
about it in the same manner as disinterested observers, it 
may be as well to turn to another part of this interesting 
pamphlet, which throws some light apon the relations 
between the Atlantic ‘Telegraph Company and the 
Americans. 

The book opens with a great deal about Professor Morse, 
but afterwards, on page 7, says that the Government of 
Newfoundland passed an ‘act incorporating the “New 
York, Newfoundland, and London Telegraph Company,” 
formed for the purpose of laying an Atlantic are 
also that the same Legislature made grants of land and a 
subsidy, and gave the company the exclusive right to land 
telegraphic lines on their shores; that the poy 2 | next 
obtained a similar charter from the Government of Prince 
Edward's Island and from the State of Maine ; that they 
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secured authority for certain subsidiary operations in 
Canada, besides getting a ratification of rights from 


her Majesty’s ministers at home. The book says that, 
having appointed Professor Morse their electrician, the 
company next connected St. John’s with the lines already 
in operation in the British provinces and in the United 
States by immersing thirteen miles of cable across the 
Straits of Northumberland, and eighty-five miles in the 
waters of the St. Lawrence. In the above statements of 
the Atlantic Telegrapb Company it will be noticed that the 
wires spoken of were all erected on British territory, and 
England is spoken of as “home,” leaving the reader to 
infer that these lines were constructed by an English or 
Newfoundland company. The fact is the Americans built 
these lines and paid for them. The book then treats the 
American company, which took the first practical step in 
the enterprise, to the following sneer :—“ The Newfoundiand 
company having completed these preliminary steps, with a 
singular exertion of judgment wo good sense, placed itself 
in communication with the most experienced authorities in 
electrical and mechanical affairs on this side the ocean.” 
Such, in their own words, is the treatment the Americans 
received at the hands of the Atlantic Telegraph directors. 

The book next contains page after page about the pro- 
ceedings and experiments of Sir Charles Bright and Mr. 
Wildman Whitehouse; bat suddenly, on page 25, the 
Atlantic Company’s directors for the first time make a 
casual remark, showing that a Mr. Cyrus Field was in 
existence. This is the remark—* Professor Morse wrote 
to the distinguished friend and advocate of Atlantic tele- 
graphy, Mr. Cyrus Field.” Further on we find another 
remark about this Mr. Cyrus Field. The book says that 
the “New York, Newfoundland, and London Telegraph 
Company, which had given all the weight of its influence 
to the stimulation of preliminary investigation, in the 
summer of 1856 deputed their vice-president, Mr. Cyrus 
W. Field, who had indeed been, in the main, instrumental 
in obtaining the charter from the Government of Newfound- 
land, to visit England, with a view to the effecting of such 
arrangements as were deemed best fitted to advance the 
undertaking. ‘The consequence of this visit was the forma- 





tion of the Atlantic Telegraph Company, comprising the 
holders of 350 shares, of £1,000 each.” Further on again 
in the book there is a little more about the Americans— | 
“Lieutenant Maury, the present superintendent of the 
Observatory of the United States, and Lieutenant Berry- | 
man had for a long time been accumulating facts regarding 
the soundings and currents of the Atlantic,” and Lieutenant | 
Maury’s “ Physical Geography of the Sea” is several times | 
mentioned with praise; but not a word is said by the 
directors about the fact that the United States Government, 
in 1856, at its own expense, sent out Lieutenant Berryman 
in the Arctic to sound the Atlantic from Newfoundland to 
Ireland, for the special benefit of the Atlantic Telegraph | 
enterprise, although the fact of his taking soundings is 
noticed. However, at page 49, the directors plainly | 
mention that the Americans did do something towards the | 
Atlantic Telegraph, thus :—“ The American Government 
munificently sent over, to bear its share in this national | 
work, its splendid new frigate the Niagara.” In all the 
rest of the book there is nothing more about assistance to | 
the undertaking given by the Americans, and the reader is 
left to surmise who Mr. Cyrus Field may be, and why the 
Americans did little else than lend the Niagara. 

We may ask why the following undisputed facts and 
figures and dates were not given by the directors, and 
whether their omission was just to the Americans, or 
sufficient to account for their having nothing further to do 
with the Atlantic Telegraph Company ? 

Early in 1854 Mr. Cyrus W. Field, of New York, in- 
vited a few friends to his house, most of them men of 
influence and wealth, and mooted to them the question 
whether the scheme of the Atlantic telegraph, which had 
been suggested as possible, could not be practically carried | 
out. ‘Lhese five or six gentlemen at once took the first | 
practical step, by signing a written agreement to embark | 
together in the enterprise, On the 14th March, 1854, Mr. | 
Field and his associates proceeded to St. John’s, where | 
they obtained an Act of Incorporation as the New York, | 
Newfoundland, and London Telegraph Company, with the 
exclusive right of landing cables on the shores of Newfound- 
land, Labrador, and the adjacent islands, In May, 1854, | 
the company was organised, and the whole of the funds 
subscribed by these American gentlemen. The company 
afterwards obtained exclusive rights in Prince Edward's 
Island, the state of Maine, and in Canada. Mr. Field 
then came to England and bought a cable eighty-five 
miles long, which broke in a storm in the process of laying ; 
so he again came to England and bought another, which 
he laid successfully. ‘The company also laid another cable 
eleven miles long between P rince Edward’s Island and 
New Brunswick. ‘They next put a large number of men 
to work to erect land wires across hundreds of miles of 
wild and savage country, where tracks had sometimes to 
be cut through forests, till, in 1856, the Americans at their 
own expense finished these lines through wild and telegra- 
phically unremunerative British territory to the little town 
of St. John’s, Newfoundland. In June, 1856, Mr. Cyrus 
Field visited Washington, and obtained an order from the 
United States Government for Lieutenant Berryman to 
take soundings between Newfoundland and Ireland in 
the steamer Arctic. Mr. Field again crossed the Atlantic, 
and in July, 1856, met Lieutenant Berryman on his arrival 
at Queenstown, to receive his report, and the specimens of 
the bed of the ocean brought up by the sounding machine. 
Mr. Field, the representative of the American company, 
then returned to London, and applied to the Admiralty to 
send out an English steamer to verify Lieutenant Berry- 
man’s soundings. The Admiralty liberally sent out 
Commander Joseph Dayman, R.N., in H.M.S. Cyclops, 
for the purpose. Mr. Field next had an interview with 
Earl Clarendon, then Foreign Secretary, and applied for 
financial assistance from our Government. The applica- 
tion was referred to the Treasury Department, and Mr. 
Field visited Mr. James Wilson, Secretary to the Treasury, 
at Bath, after which the English Government in November, 
1856, granted to Mr. Field and the American company 








£14,000 a year, or four per cent. on the assumed n 

capital, for the transmission of their messages through the 
cable when laid. The Americans having alone done all 
this on English soil, Mr. Field associated with himself some 
English gentlemen, and addressed public meetings in 
London, Liverpool, Manchester, and Glasgow. The 
n capital, £350,000, was subscribed in twenty 
days, Mr. Field, the American, applying for £100,000 
worth himself, and being allotted £88,000 worth, or rather 
more than a quarter of the whole capital of the Atlantic 
Bay Company. Mr. George Saward, Secretary to 
the Company, who in his published ee speaks of Mr. 
Field in words of the highest praise, stated that Mr. Field 
paid up the greater part of the £88,000, and was, as he 
could certify, the largest holder of stock in the Atlantic 
Telegraph Company. On the 9th of December, 1856, the 
first meeting of the Atlantic Telegraph Company elected a 
board of directors, and next day Mr. Field again sailed for 
New York, whence he went to Newfoundland to obtain 
some legislation considered necessary by the solicitors to 
the new company. He was successful, and returned to 
Washington, where he obtained an Act of Congress 
granting the Atlantic Telegraph Company a conditional 
subsidy of 70,000 dollars a year, and the assistance of the 
United States steamers Niagara and Susquehanna to assist 
in laying the cable. 

In July, 1857, after all this had been done by the 
Americans, the directors printed their book, omitting 
almost all of the above facts and figures, and saying it was 
singular the Newfoundland Company once exhibited good 
sense. If the Atlantic Telegraph Company published the 
book at its own expense, a quarter of the amount was paid 
by Mr. Field, the American, he having paid up a quarter of 
the shares. The Right Hon. Stuart Wortley, by narrating 
the above facts, could have answered his own question, 
“why the Americans now give so little assistance ?” especially 
as the directors promise to publish another book about 
themselves. Mr. Russell, in writing it for his employers, 
will have need to exercise all his ability, since he will be 
mainly dependent upon information received from others, 
and not on his own observation. He will, perhaps, find the 
figures and dates just given of use in the compilation of an 
accurate history. 

The other two points we have selected from the speeches 


| of the chairman of the company next claim our attention, 


He said that the directors could not tell whether the failure 
of the cable was caused by accident or design, but it arose 
from circumstances beyond their control. This statement 
has our fullest concurrence, the only question respecting it 
being whether the directors could not throw more light 
upon itthan they have done did they exert themselvessotodo. 
Wien the cable broke the chairman promised the public to 
give them all particulars directly they received them from 
their representatives on board the Great Eastern. The 
Atlantic Telegraph Company had only two or three 
officials on board the Great Eastern; these had nothing to 
do except to overlook and report the proceedings of the 
construction company, but had no power to take any active 
part. T'wo of the gentlemen then representing the Atlantic 
Telegraph Company are known throughout England for 
their ability and scientific attainments; they hold a solid 
standing in the estimation of the public; their words would 
help to secure to the directors the public confidence endan- 
gered by the species of mystery now hanging over the expedi- 
tion, and none more competent to judge of the real cause of 
the failure could be found. Yet the promise of the chairman 
has not yet been fulfilled, and the report of these gentlemen 
is not published. Why is this? The Zmes, had it adopted 
itsown usual course, would have sent a scientific reporter on 
board the Great Eastern, and not Mr. Russell, who drew up 
such an excellent descriptive report, but could say nothing 
about the telegraphic operations, although these were the 
vital points of the expedition., The public know nothing 
about the electrical character of some of the faults, nor 
why the electricians did not discover the electrical leakage 
through the pieces of wire sticking in the cable in time to 
stop them from going overboard. One of the faults spoken 
of by Mr. Russell may have been a “ disconnection ”— 
electricians will know what that means. In short, until 
the scientific facts of the expedition are published, the 
public have no data whatever on which to form a correct 
opinion of the probability of a future expedition being more 
successful. 

For many years the Atlantic Telegraph Company has 
worked with praiseworthy perseverance at its noble enter- 
prise, and now, for the tirst time, has placed itself in a 
false position by maintaining an objectionable reticence. 
The commercial as well as the scientific world wants to 
know all about the expedition. The directors would be 
pleased did they but know how much rests upon the pro- 
duction of the official report in their hands, how effec- 
tually its publication would dispel the general belief that 
there is an Atlantic Telegraph secret. ‘This is the first 
scientific report of the kind they have held back ; when the 
first cable failed, the tests made by Mr. Henley and other 
scientific men were freely published. Railway companies 
regularly publish their engineer’s report; telegraph com- 
panies, drainage companies, waterworks companies, and, in 
fact, ll companies do the same ; wherefore there is reason 
to ask the Atlantic ‘Telegraph Company not to depart from 
the general rule—not to break the chairman’s promise—and 
not to withhold any particulars they can give about the 
last expedition. 

BREECH-LOADING FIRE-ARMS. 

THE authorities of the War Department appear to have 
manifested unusual prudence and propriety in the conduct 
of the investigations intended to determine the relative 
merits of different systems of converting the ordinary ser- 
vice Enfield rifles into breech-loaders, recently concluded. 
The expediency of strengthening our hands and increasing 
the efficiency of our army by the adoption of breech-loading 
small arms, has been in some sense forced upon the 
Government of this country by the efforts made in France 
and Prussia in the same direction. A carefully selected 
committee, composed not only of men of science but of 
officers whose long and varied experience rendered them 
really competent judges, was appointed in the early part 





of last year to take evidence and report upon the practi- 
cability of “converting” the some 800,000 Enfields in our 
ion, or to otherwise point out the best steps to be 
taken for the future arming of our troops. After some 
preliminary investigations had taken place, an invitation 
was issued by the War-office to gun makers and inventors 
to send in plans for the alteration of the existing rifles, the 
only conditions laid down being that the cost of conversion 
should not exceed a pound per gun, and that the altered 
weapon should not shoot worse than the ordinary Enfield. 
A great number of schemes were laid before the committee, 
of which seven were selected for actual competition. These 
were produced by Messrs. Mont-Storm, Westley Richards, 
Wilson, Green, Snider, Joslyn, and Sheppard. Of these 
the four first mentioned employ the ordinary percussion 
cap, the others using cartridges provided with their own 
means of ignition. Fort -eight new Enfields of the first 
uality, previously tested for accuracy and soundness at 
the 500 yards range, were distributed among the competi- 
tors, to be returned converted, and accompanied with 1,000 
rounds of suitable ammunition, within two months. The 
first series of trials took place last January. No experi- 
ments could be conducted with the rifles converted ander 
Mr. Sheppard’s two systems, as with the first, marked 
“Plan B,” the cartridges invariably broke up, while under 
the second, marked “ Plan A,” the trials were not even 
attempted, because of the imperfections of the weapons and 
the dangerous character of the cartridges supplied. The 
rifles converted by Mr. Joslyn were unavoidably detained 
in America, and thus we regret to say the test of the sys- 
tems involving the use of cartridges carrying their own 
means of ignition was confined to the rifles sent in by 
Mr. Snider. The different systems have been thus described : 
“In the case of the Enfield rifle converted by Mont-Storm, 
24in. of the barrel are cut off, and a chamber capable of 
containing the powder and bullet substituted; the joint 
between this chamber and the barrel being closed by an 
expanding ring, by which the eseape of gas is prevented. 
The chamber moves on a hinge at its front, and is secured in 
firing position by a bolt worked by the lock. The system 
of Mr. Westley Richards is identical with that of his 
breech-loading cavalry carbine, with the exception that 
there is a hook at the end of the plunger, which is intended 
to withdraw the paper case of the cartridge and the wad at 
its base after each discharge. In Mr. Wilson’s plan the 
breech of the Enfield rifle being removed, the barrel is 
prolonged backwards fur several inches, the upper part of 
the added piece being open at the top to admit of its re- 
ceiving the cartridge, and having attached a plunger, by the 
sliding in of which the breech is closed. ‘he system of 
Mr. Green resembles that of Mr. Wilson as regards the 
closing of the breech, but the plunger is secured in a different 
manner; while, in the case of Mr. Snider, who dispenses 
altogether with the nipple and percussion cap, the method 
of conversion is very simple. In accordance with his plan 
2in, of the upper part of the Enfield barrel are cut away at 
the breech, and a solid breech stopper working sideways on 
a hinge is placed in the opening thus formed. Through this 
stopper a piston passes, one end of which, when the breech 
is closed, receives a blow from the hammer, causing the 
other end to communicate with the centre of the cartridge 
and fire it. There is also an arrangement for withdrawing 
the old cartridge cases after each discharge.” On trial we 
learn from the official report that the mean time occupied 
in firing twenty rounds on the Mont-Storm system was 
3 min. 1 sec.; on Westley Richards’, 3 min. 29 sec.; on 
Wilson’s, 2 min, 44 sec.; Green's, 2 min. 26 sec,; Snider’s, 
2 min. 46 sec.; while in the case of the unaltered Enfield 
it was 6min. 52sec. Butit is worthy of notice that during 
the trial the cartridges and caps were placed on tables 
ready to the hand of the loaders, which of course considera- 
bly modified the results obtained, and it is therefore abso- 
lutely certain that no such rapidity of fire could be attained 
on active service, at least in the case of those rifles requiring 
the use of percussion caps. Whether, indeed, this is to be 
regarded as a great defect or not appears to be a question 
open to some doubt. The ordinary sixty rounds carried by 
a soldier might be ail fired away in the space of seven or 
eight minutes, and then he would be practically placed at the 
disposal of such of his foes as still retained a charge or two 
in their pouches, and very rapid shooting now and then 
leads to anything rather than satisfactory practice. Under 
particular circumstances, of course, there can be no doubt 
that the more rapidly a rifle can be loaded and fired the 
better, but it is worth considering whether such an advan- 
tage may not be purchased at too dear a price, and it would 
certainly be highly imprudent to set down a particular arm 
as distancing all competitors, simply because a greater 
number of rounds per minute could be fired with it than 
with any other weapon. In any case it appears to be advisable 
to increase the number of rounds of ammunition carried by 
each soldier, but in order to do this it is absolutely neces- 
sary that the weight of each cartridge should be reduced. 
This cannot, of course, be done while the present Enfield 
bore is retained, and,it is therefore quite possible that small 
bore rifles might take the place of that arm with the utmost 
advantage. We should have a vast number of Enfields 
thrown on our hands for years to come by the adoption of 
such a radical change, but the alteration might be carried 
out by degrees, and the necessary expenditure extended 
over such a period that it would not be severely felt ; or, 
better still, as the objection we have indicated principally 
applies to such weapons as Snider’s, although rapidity of fire 
might be overdone by applying his or a similar system to 
large bore rifies, there is no good reason why the Enfields 
should not be converted according to some approved plan, 
the percussion cap being still retained, while the introduc- 
tion of a totally new small bore rifle, dispensing with any 
ignition arrangement distinct from the cartridge, would 
at once render such of our troops as were supplied with 
it the best armed soldiers in the world, capable not only of 
discharging a maximum number of shots in a given time, 
but of maintaining that fire for a period, lengthened in 
proportion to the extra number of charges which each 
man could carry thanks to the reduction in the individual 
weight of the cartridges. 
Full of promise as the figures we have given appear at 
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first sight, the result of the experiments cannot, after all, 
be regarded as being very satisfactory. Three targets were 
made of twenty shots each, by the competitive rifles at 500 
range, showing a mean deviation, in the case of the 
ont-Storm plan, of 2°58; in that of Westley Richards, of 
1°81; Wilson’s, 2°19; Green’s 3°59; Snider’s, 5:00; and in 
that of the service Enfield, of 1°64. A second trial at 800 
yards range took place in March, from which it appears 
that the Westley Richards’ system showed a mean deviation 
of 2:55; Storm’s 4:16; Wilson’s, 4°35; Snider’s, 4°87 ; and 
Green’s, 7°56ft.; the average deviation at the same distance 
obtained in practice with the Enfield in 1864 being 3-93. 
As these figures qgeck for themselves we shall refrain from 
much comment, [t will be seen at a glance that the un- 
converted weapow tuade the best practice of all with the 
exception of the Westley Richards’ rifle, all the charges 
being fired from fixed rests. A greater defect than want 
of accuracy lies in the fact that at the conclusion of the first 
series of experiments it was discovered that the stocks of no 
fewer than four of the rifles were broken. Under existing 
circumstances, the stock of the Enfield rifle is not at all too 
strong, and it is evident that the cutting away of the wood 
necessary under the Westley Richards’, Wilson’s, and Mont- 
Storm’s systems renders it so weak as to unfit it for the 
vicissitudes of active service. Something more has yet to 
be done before we can consider ourselves in a position to 
supply the best possible arms to our troops. But one fact 
stands forth prominently, which is so highly suggestive 
that we cannot pass it over without notice. Since the date 
of their first report the committee have made a further 
experiment to test the comparative rapidity of firing of 
the five systems under consideration, the arms being loaded 
as they would be in actual service, the caps, in the case of 
the systems which required them, being carried in the service 
pouch, and taken out for every round in the usual manner. 
The time taken to fire twenty rounds under these circum- 
stances was, with the Snider rifle, 2 min. 35 sec.; Green’s, 
3 min. 18 sec.; Storm’s, 4 min. 23 sec.; Wilson’s, 4 min. 
34 sec. ; Westley Richards’, 4 min 44 sec.; and the service 
Enfield, 7 min. 20 sec. From 
with the converted weapons at least two shots can be 
discharged on the average for every one which may be 
fired by the muzzle-loader, and thus, inso far as the efficiency 
of a man depends on the number of bullets he can launch 
in a given time against a foe, we find that it is possible to 
render every man in the British army twice as useful as a 
destructive machine as he is at present. As to the want 
of accuracy displayed, much depends on the character of 
the ammunitionemployed. This may, no doubt, be greatly 
improved upon, and although we concur with the com- 
mittee in the belief that it is not advisable to proceed with 
the conversion of the Enfield rifle on a very extended scale 
while the question of introducing a small bore arm remains 
in abeyance, we shall be glad to see such additional en- 
couragement held out to gun-makers and others as may 
induce them to continue their exertions to produce a system 
under which a portion at least of the Knfields may be 
converted, in order that, should any at present unlooked- 
for contingency arise, we may not be wholly unprovided 
with the best small arms of the day. 


SMOKE BURNING IN MANUFACTURING FURNACES, 


Tue president of the Mechanical Section of the British 
Association observed in the course of his inaugural address 
that, although “‘smoke may be altogether prevented, and 
is, in fact, inexcusable in the case of ordinary steam boiler 
furnaces,” he yet knew “ no means yet introduced by which 
its prevention can be effected in manufacturing furnaces 
heated directly by coal.” He, therefore, strongly advocated 
the general use of Mr. C. W. Siemens’ regenerative fur- 
naces. But whatever may be done in large new works, 
starting on a tabula rasa, and with a large capital, it is not 
probable that this large coal-distilling apparatus will soon 
acquire sufficient vogue to generall, and materially lessen 
the production of smoke. “The introduction of gas fur- 
naces upon so large a scale must necessarily be a work of 
considerable time, and the system itself would probably 
require improvement and development to render it so 
widely available” as to generally diminish the consump- 
tion of smoke. But, with all deference to the opinions of 
Sir William Armstrong, we do not see why the tolerable 
success obtained of late years in consuming smoke under 
steam boilers should not be repeated with, for instance, 
puddling and other furnaces. The complete combustion of 
the gaseous products of the fuel, by which Mr. Siemens 
prevents the development of smoke in his furnaces, can 
also be carried out in other furnaces, by means similar in 
their general principles. It is true that a manufacturing 
furnace for puddling, for steel or glass making, is necessa- 
rily tied to shape by the operations it has to carry out; but 
even in those cases the combustion can generally be com- 
pleted by bringing the combustible gases into the presence 
of a sufficient quantity of air at a proper temperature. 

No patent covers the use of a regular and equal 
firing, by which the sudden development of too great 
quantities of cold gases is prevented. The use of Welsh 
coal, so generally employed in London for avoiding smoke, 
is only an indolent substitute for the proper firing of a 
soundly-constructed furnace. The principle of double- 
firing, by which the necessary irregularities of any furnace 
can be made to correct those of the other, could also be 
very generally adopted. The supplementary introduction 
of atmospheric air into the products of combustion is yet 
another means of command over the necessary irregu- 
larities in the combustion of any furnace. The designer 
can often vary the application of the principle by either 
admitting air in an intermittent way through the fire- 
door, or by letting it into the already-formed volume of 
burning gases. 

It is notorious that, notwithstanding the complaints yet 
occasionally heard, the amount of smoke in the atmosphere 
of London has been considerably reduced within the last 
ten years by means of the Metropolitan Smoke Nuisance 
Abatement Act. The necessary penalties have not merely 
had an effect on the steam furnaces of the vessels plying on 
the river “above bridge,” but also on the large furnaces 
used in the different metropolitan manufactories, such as 
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the Lambeth Potteries. Much, no doubt, yet remains to be 
done, but London, compared with what it was ten years 
ago, affords visible evidence that where there is a will there 
is a way of consuming the smoke of large furnaces. In 
other large cities, in which only the provisions of the Local 
Government Act can be enforced ogeinst smoke, the im- 
provement is not so manifest—from the simple fact that the 
necessity is not so pressing. The stringency with which 
the clause of this Act against smoke is enforced naturally 
varies with local circumstances. It has indeed happened 
that a local magistrate sitting on the bench has had a 
summons for not burning smoke brought before him 
against himself; but we do not think that it is in 
human nature that such a case could be often repeated. 
A very successful plan of furnace for potteries was first in- 
troduced into the works of Messrs. Henry Doulton and 
Watts, of Lambeth, about six or seven years ago. Its 
general adoption has almost cleared Lambeth of the thick 
volumes of smoke that used to enshroud the numerous pot- 
teries in that part of London. ‘The fifteen large furnaces of 
the Messrs. Doulton are each furnished with ten grates, 
upon which is burnt a very bituminous north-country coal, 
The furnaces are fired from above, and just beyond the 
opening where the fuel is introduced, on the arch of each 
grate, is a vertical division of perforated bricks. The 
amount of the air passing through these holes can be in- 
creased or diminished at will. In its passage through the 
holes it gets heated, and mingles behind the bridge with 
the gases of the coal, entering into a combustion which is 
complete in the interior of the furnace. No visible smoke 
is formed, but it appears if the passages through the per- 
forated bricks are temporarily closed. 

In spite, again, of the enormous volumes of smoke which 
are being continually belched forth from the numerous 
puddling furnaces throughout the kingdom, we think they 
could often be constructed to burn their own smoke, even 
without the aid of Mr. C. W. Siemens. 

In the works, for instance, of Messrs. Johnson Brothers, 
of Bradford, are what are probably unique specimens of 
very successful smoke-consuming puddling furnaces. The 
plan adopted is very simple. The furnaces are arranged in 
couples, each pair heating a vertical boiler, but each fur- 
nace being in other respects independent of the other, in 
order not to interfere with the puddling. Their gases only 
combine under the boiler, when they are conducted to a 
central chimney serving for the whole shed. In other 
respects the furnaces do not differ from the common 
puddling furnace, except in being rather shorter than 
ordinarily. The only distinguishing feature is an opening 
of about the size of a brick, made in the outlet pipe, at 
about 18in. from the end of the furnace. The fireman 
varies the area of this opening by means of a movable 
brick, so that additional air is introduced, which keeps up 
an intense combustion in the passage, even before the 
gases of the two furnaces get mixed under the boiler. This 
simplearrangement merely embodying the principle of double 
firing, and of the admission of cold air into the gaseous 
current of the products of combustion, prevented the 
formation of smoke with the use of the ordinary Lanca- 
shire fuel. 





Russtan TeLecrarns.—The directors of the Russian telegraph 
Service are very indignant at the criticism which has been passed 
by English merchants and officials on the transmission of despatches 
to and from Persia. The Russian administration has published a 
statement in the Gazette de la Bourse of St. Petersburgh, declaring 
that the charges against their line of telegraph are unfounded, and 
due to ignorance of the mode in which it was worked, but no infor- 
mation is given on this point. 

Tue “Sarurpay Review” on Parent Riaut.—Professor Rogers 
pointed out the well-known defects in the working of our system of 
patents, but he declined to suggest a better machinery, and he wholly 
failed to show the justice of allowing one man to appropriate the 
fruits of another’s industry. The Zimes, with characteristic nufair- 
ness, complains, in a recent article, that the defenders of the Patent 
Laws rested their case upon principle rather than expediency, and 
then, after having appealed to expediency as the only test, straight- 
way founds its own conclusions upon the principle, or rather the 
fallacy, that property in an invention is a right arbitrarily created 
by the law, while all other property (except copyright) has av 
existence independent of law. There isa cwoleld auswer to this 
contention. In the first place, all property, with the exception of 
what a man can hold in his hand, is just as much the mere creation 
of law as property in a patent or copyright. An interest in land, 
and emphatically a reversionary interest, is a pure creation of the 
law which enables the so-called proprietor to prevent strangers 
from using the land, just as much as a patent which entitles the 
owner to prevent strangers from using a particular kind of machine. 
The maintenance of all these laws, whether those relating to the 
ownership of land or those relating to the ownership of patente, 
rests, it is true, on the general good which they effect rather than 
ou any natural rights; but itis not correct to say that the onus of 
proving the expediency of existing rules lies, in the one case more 
than in the other, upon those who defend them. The fanatical 
opponents of all protection to inventors are constantly insisting 
on the fact that occasionally two men may make the same 
discovery, and that it is hard upon the second to be deprived 
of the use of his own invention. So unquestionably it is; but 
where this happens once, there would be a thousand cases, but 
for the patent laws, where a man who had spent years in perfecting 
an invention would be robbed of all the fruit of his labours by com- 
petitors whose superior wealth would enable them not onlysto share 
in the benefits of a discovery to which they had contributed nothing, 
but practically to appropriate the whole of them to the exclusion of 
the inventor himself. ‘The only question for a statesman is, whether 
the cases of wrong and hardship would not be more numerous and 
more grievous without than with the machinery of the patent law ; 
and even in the course of the short meeting of the Association there 
were abundant illustrations of the practical service which these 
laws have done. Mr. Bessemer first published his process in 1856, 
and immediately issued licenses to the value of £25,000. It was 
soon found that the invention wanted perfecting, and it was 
substantially dropped by every one except the inventor himself. 
But for the existence of the patent laws, that would have been the 
end of the history; but Mr. Bessemer was tempted by the vast 
prize before him to go on with his labours, and the result of a large 
outlay has been to remedy all defects so far as the manufacture of 
steel is concerned, and to effect a national saving, in the price of 
this article alone, of not less than £6,000,000. This is but one 
instance of the benefits which result from the grant of patents, and 
whatever may ultimately be done in the matter, it is only right that 
the advantages no less than the defects of the system should be 
considered, and that a clamour for total repeal should not be raised 
merely on account of the difficulty which may attend a judicious 
reform. This was the tone of almost all who spoke upon the sub- 
ject at the Association, and we have little doubt that their views 
will prevail over the crude notions of extravagant theorists. 





SAFETY LAMPS. 

Tue safety lamps, as inally introduced by Sir H. Davy in 
1816, oonsie coettialion ot a Sennen oil lene, whose flame is 
isolated from the external atmosphere by a metallic envelope per- 
forated with numerous small holes, a cylinder of wire gauze being 
generally employed. The holes are enough to allow air to 

into the flame, and the ucts combustion to flow out 
reely ; but owing to the cooling effect of the wire bars or walls of 
the apertures no gases in a state of ignition can through, the 
temperature being reduced by the metal below nocessary for 
the production of flame, so that in fiery mines, where 
hydrogen gas is present in the air in sufficient quantity to form an 
explosive mixture, only such portions as may be brought into direct 
contact with the flame of the lamp can be ignited, the explosion 
being confined within the wire cage, if the apertures be sufficiently 
small, The limit of safety for gauze of iron wire is placed at 
twenty-eight parallel wires to an inch, or 784 apertures to the 
oy inch, or about 1-5,000th of a square inch surface for each 
ole. 

Various modifications of the above principle have been adopted 
from time to time, with the intent of obtaining more light or greater 
safety, several of which are represented in the twenty-three speci- 
mens in the collection at the Museum of Practical Geology in 
Jermyn-street. 

The Two First Safety Lamps ever used in a Coal Mine.—They 
were sent by Sir H. Davy, in 1816, to the Rev. John Hodgson, at 
the time vicar of Heworth, and were mted by him to Miss 
Emma Trevelyan. They are of small size, having cylindrical 
copper oil vessels sur ted by chimacys of thin brass wire gauze, 
of a much finer mesh than has been employed subsequently. The 
gauze is protected by a cage of three vertical bars of stout iron wire 
fixed to a flat brass roof, into which the carrying ring is secured by 
a swivel joint. These are not to be confounded with Sir Humphry 
Davy’s first experimental lamp in the possession of the Kuyal 
Institution. 

Common Davy Lamp.—T his is one of the simplest forms of safety 
lamp. lt has a cylinder of black iron wire gauze of 784 apertures 
to the inch, set ina brass ring, which screws on to the top of the 
lamp. Three upright wires are fixed to the ring,and are drawn 
into a loop at the top, through which the carrying link is secured. 
The top portion of the gauze chimney is made of two overlapping 
cylinders ; this is rendered necessary by the destructive effects of 
the hot gases on the iron wire, a single thickness being liable to be 
burnt into dangerously large holes at this point. 

Davy Lamp, by H. Watson, Newcastle-on-Tyne.—This resembles 
the preceding one, with a few slight modifications, The carrying 
link is attached to an arched brass roof, which protects the miner's 
hand from being scorched by the escaping products of combustion. 
The common method of locking the Davy lamp is also shown. 
This consists of a simple screwed bolt pointed at one end, with a 
square head fitted with akeyr bling a watch key, which 
passes through a nut cut in a square boss attacted to one side of the 
oil vessel, until the point is received in a hole drilled through the 
lower brass ring of the cage carrying the gauze. The bolt is of 
such a size, that when the lamp is locked the key end is sunk level 
with, or a little below, the outer face of the boss, so that it cannot 
be unscrewed by the mere use of the fingers. In all cases a vertical 
wire hooked at one end is provided for trimming the wick ; it slides 
through a tube passing through the body of the lamp. 

Davy Lamp, for Burning Gas.—This is an extra large lamp, 
which was, tor experimental purposes, for the use of the Royal Com- 
mission on Mines. It has no special peculiarities, beyond the sub- 
stitution of a common single jet gas-burner, for the oil lamps of the 
preceding examples. The gauze case is doubled through a con- 
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the flame being single. 

Davy Lamp, with Condenser, by Newman.—The gauze of this 
lamp is douied in a similar manuer to that of the following. Tho 
single part is covered by a plano-convex or bull’s-eye lens, set in a 
square brass frame, attached to two of the stay bars of the cage, 
for the purpose of concentrating the light. 

Davy Lamp, from Hetton Colliery.—This is more slightly built 
than tne preceding lamps, and is aimost entirely made of brass. A 
curved horn shade is arranged so as to slide on two of the stay bars; 
it is added to protect the light from being directly acted on by 
currents either of air or gas. Many accidents have taken 
with Davy lamps when exposed to sudden discharges of gas from 
the coal; when the gauze becomes red-hot, and if the flame is blown 
to one side, the wire network is no longer capable of preventing 
the external atmosphere from taking fire,as the flame will, under 
these circumstances, pass through che holes. 

Dr. Cianny's Safety Lamp.—Ybis differs from tho Davy lamp in 
having the lower portion of the gauze — the part immediately 
above the flame, replaced by a stout g: tube for the purpose of 
giving more light. The glass is of larger diameter than the gauze 
cylinder; it is mounted between two brass rings, connected together 
by six vertical stays, and is attached by one locking bolt to the 
lamp below, and by a second to the cage carrying the gauze above. 
The air for feeding the flame enters through the lower part of the 
gauze, and has to travel downwards, but there is no special contri- 
vance for directing it, or for forcing the draught, The advantage 
of the glass in this lamp is more apparent than real, as on account of 
the great thickness of the glass envelope a notable proportion of the 
light is absorbed and the illuminating power is not much greater 
than that of a plain Davy lamp. site: 

Sclf-extinguishing Lamp, used at the Earl of Lonsdale’s Collieries, 
at Whitehaven.—Tnis lamp is so contrived as to become extinguished 
by the act of opening, in order to prevent the miner from converting 
his lamp into a naked light, as is not unfrequently done with the 
common locked lamp by men who have obtained possession of 
private keys. Externally it bles a Davy lamp, but 
the lower ring or cap of the cage is unusually deep. Oa the inner 
side of the cap, above the thread of the screw by which it is attached 
to the lamp, is a thin shelf or plate of iron, cut through in two 
places opposite to each other, leaving two notches about half an 
inch in width, which are filled by two wedge-shaped arms movable 
about fixed centres. The tube holding the wick is also cut through, 
having two narrow slits, also opposite to each other, extending 
through its entire height. To the top of the oil vessel are attached 
two unequal armed levers, bent in such & mauner that the arms 
make an angle of about 100 deg. with each other; the longer ones 
are tapered to & narrow chisel edge, somewhat less in breadth than 
the slits in the wick-holder, and are maintained by steel springs in 
a nearly vertical position when not in use, the shorter arms being at 
the same time horizontal. The latter have peculiarly shaped tails, 
forming transverse w ~shaped blocks, the thickened ends having 
the corners rounded off. When the cap is s:rewed on, the long 
tapered wedges attached to the cap pass over the upper surfaces of 
the wedge-ended arms of the angle levers without moving them, 
but on reversing the motion the points of the hinged wedges come 
in and pass underneath those on the shorter arms of the levers, 80 
that the longer arms are and drive the wick downwards 
in its tube. The action of the springs bring the longer arms back 
to the vertical position, as soon as the notched parts of the plate 
arrive opposite to them, but they are immediately driven down 
again by the second hinged wedge, the result being an irregular 
jerking pressure on the wick, which extinguishes the flame vefore 
the cap and gauze wr my unscrewed from the a 

Self-extinguishi — lamps of M. Dubruile, Lille, 
France, are similar in to that last desori but are 
differently constructed. ‘The oil vessels are urn and are 
made of zinc; one has three equi-distant studs projecung from its 
outer surface, which fit into three corresponding clutches in a cover- 
ing plate forming the lower part of the cage. ‘The locking bult is 
a ventiron wire contained within the oil vessel, with a straight 
portion at the upper end, which passes b « hole in the top of 
the lamp, and is received into a hollow boss 
covering plate. The bolt is maintained wT" by « curved 
copper spring, also within the oil reservoir. The 
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single thickness of flat cotton plait, is held at the lower end by an 
iron clip with a short projecting arm, carrying a screwed nut or collar, 
through which passes a vertical screw for raising or lowering it. 
The iron locking bolt is also provided with a projecting arm, with a 
round socket or eye, through which the vertical rod loosely, 
and it is only when the lower edge of the collar on the wick-holder 
is brought in contact with this arm that the bolt can be withdrawn ; 
but this can only occur when the flame is extinguished by the with- 
drawal of the wick within its case. In putting the cage on, when 
the lamp is trimmed, the open parts of the clutches are brought over 
the ~ 4 sufficient pressure being exerted to press back the locking 
bolt; the cage is then turned through a smali angle to make the 
clutches take hold of the studs, and when the latter are in position 
the bolt springs up into its seat, and cannot be again withdrawn 
without screwing down the wick, as descri 

Stephenson's Safety Lamp.—This lamp was invented by the late 
George Stephenson, almost at the same time as that of Sir Humphry 
Davy. The air is admitted through a number of small holes pierced 
through the underside of the lower brass ring of the cage. The 
wire gauze cylinder is lined with a close-titting glass chimney, sur- 
mounted by a cap of sheet copper, perforated with numerous holes, 
which are a littie larger than those of the wire meshes. This lamp 
is said to be safer than the common form of Sir H. Davy’s, as the 
gauze is kept from coming in contact with the flame by the glass 
lining, and cannot become red-hot. Owing to the small size of the 
air holes they require to be very carefully cleaned before use, in order 
to make the light burn steadily. 

Howden and Thresh's Safety Lamp.—This resembles a Davy lamp 
of extraordinary size, and has a tubular wick, with a special con- 
trivance for admitting air to the inner side of the fame. The foot 
of the lamp is a hollow cone prolonged below the base of the oil 
vessel, and is pierced with a ring of air holes at the bottom. A 
slightly conical tube passes up through the body of the lamp; it is 
covered at the lower end by a double disc of wire gauze, formed of 
two single thicknesses kept about a quarter of an inch apart by a 
brass packing ring. The wick is raised or lowered by an upright 
screw working through a nut in the end of an arm which projects 
korizontally from the wick-holder. 

Upton and Roberts’ Safety Lamp.—The air in this lamp is ad- 
mitted through a vertical ring pierced with square holes, covered on 
the inner side with a flat disc of gauze, and is supplied to the flame 
by a conical argand cap. The wire gauze chimney is contained 
within an outer glass cylinder, which bears at the bottom against 
the lower ring of the cage, and at the top against a strong coiled 
spring of iron wire, in order that it may not be broken by a sudden 
jar. The top of the lamp is formed of a double brass cap with 
vege walls, the outer one is pierced with a series of large round 

oles for distributing the gases generated by the flame. It is said to 
be a very safe lamp, but is inconvenient on account of the facility 
with which the flame is extinguislied if it be subjected to a jerking 
motion when carried. 

Eloin's Safety Lamp.—-The air is admitted in this lamp through a 
short upright cylinder of wire gauze, and is distributed to the flame 
by an argand cap. The light is surrounded by a short stout glass 
cylinder, whose outer surface is shaped to a hyperboloid curve for 
diffusing the light. ‘Lhe glass is set in a cage with seven stay bars, 
six of which are solid, and one is hollow; the latter serves as a case 
for the locking bolt, which is vertical instead of horizontal, as in all 
the preceding examples. A conical brass reflector slides on the stays; 
it is used for concentrating the light on the floor of the workings 
when the lamp is suspended. ‘Ihe wire gauze chimney is replaced 
by a solid brass tube covered by a gauze dise at the top. 

T. Y. Hail’s Safety Lamp.—This combines the peculiarities of 
several of the preceding lamps. ‘I he cage is made in two parts, the 
lower part being longer and of greater diameter than the upper one. 
‘The air is admitted through holes ia a brass ring, as in Stephenson’s 
lamp; the amount necessary for feeding the flame is drawn by a 
glass argand chimney, which is surrounded by a cylinder of silver 
wire gauze, with a second glass outside. Another part of the air 
passes up through a number of holes ina flat portion of the lower 
ring of the cage, and out through a corresponding series of holes in 
the upper ring, thus establishing a cooling current between the inner 
and outer glasses. The amount of air passing by this channel is 
regulated by a ring, which can be screwed over the upper series of 
holes, so as to contract their apertures at pleasure. 

Boty's Safety Lamp.—This is one of four patterns of safety lamps 
recommended for use by a Royal Commission appointed by the 
Belgian Government, the others being Muceseler’s, Eloin’s, and the 
simple Davy. ‘The admission of the air is effected on a similar prin- 
ciple to that adopted in Eloin’s lamp, namely, through a perforated 
copper ring made slightly conical, and placed a little below the level 
of the flame. ‘I'he light is covered by a stout glass cylinder, the top 
of the lamp is formed by an ordinary ganze chimney. 

Mueseler’s Sufety Lamp.—This lamp is extensively employed in the 
collieries of Belgium and the North of France. It has a very thick glass 
cylinder covering the light, with a gauze chimney, made slightly 
conical, placed above it. An inner conical tube of smaller diameter, 
terminating below in a trumpet-shaped mouth reaching to within a 
short distance of the flame, is fixed within the gauze, the space 
between the two tubes being closed by a wire gauze disc. ‘The feed 
air enters through the lower part of the gauze chimney, and passes 
through the disc along the inner side of the glass, whereby the latter 
is kept cool. 

Dr. Glover's Safety Lamp.—This is similar in principle to the pre- 
ceding one, but has a shorter draught hood over the ‘flame. The 
light is covered by two concentric glass tubes, the space between 
them is in connection with the external air above and the interior of 
the lamp below, both sides being covered by a plate of wire gauze. 
The whole of the feed air has to pass between two glasses, serving 
at the same time as a refrigerating current, the upper gauze chimney 
serving only as a means of discharge for the products of combustion. 

Mr. H. Mackworth’s Safety Lamp.—'Vhis lamp is almost identical 
in construction with the preceding one, the chief difference being 
that the upper gauze covering the space between the two glasses is 
placed within the outer gauze chimney, and, instead of being flat, is 
made of a conical form. The lower one in like manner is curved to 
the shape of an argand hood, and placed immediately above the 
wick, ‘The system of locking is also different, as instead of the usual 
screw bolt and key, a soft metal rivet made of lead or pewter is 
employed. The rivet is passed through a hole in two perforated 
plates projecting from one side of the oil vessel, and is clinched by a 
pair ot pincers, having a device engraved on one of its jaws. ‘lhe 
soft metal completely tills up the space between the two plates, and 
takes an impression of the device, so that it is impossible to open the 
lamp witltout defacing the impression. A curved metal reflector is 
placed within the inner glass for concentrating the light on one side. 

Biram's Safety Lamp.-—This has a silvered parabolic mirror placed 
behind the light, and a flat plate of mica with a narrow slip of gauze 
below it, set in a copper frame in front, which slides between the 
grooved edges of the body of the lamp, and can be replaced by a 
similar frame made of gauze only. ‘The chimney is like that of 
Eloin’s lamp, a solid cylinder with a short gauze cap at the top. 


Crane's Scjety Lanterns and Lamp.—These include two large square 
Janterns, and a small Davy lamp. Of the former, one has plain 
gauze sides, and one is partly glazed, with narrow opening covered 
with gauze below. ‘They are too weakly constructed to be really 
safe, as there is no protection for the large flat surfaces of glass, and 
the holes in the top cowl, by which the hot gases from the flame are 
discharged, are dangerously large, and unprotected by gauze 
stoppiugs. The small lamp is also very slight in construction, and 
the trimming wire is inserted through the mesh of the gauze at the 
level of the tlame, an arrangement that would most probably work a 
large hole into it after having been used a short time. A lantern 
similar in character is used in some of the collieries in the vicinity 
of Leeds by men working trains of trucks on the principal roadways. 
The gauze screen is of a much more open mesh than that used in 
safety lamps, and is intended only to screen the flame against 
currents of air, and not as a protector against explosion, 

Mexican Candle Lantern, or Lanternilla==This is a combination 





of a i wooden lantern, covering the flame with an open case, in 
which the body of the candle is carried, so that the flame is nearly 
at the level of the floor of the box, which is lined with a protecting 
metal plate. The candle is supported by a leathern thong, and can 
be raised as it burns away. A similar case at the back of the 
slide is closed by a hinged door, and serves as a receptacle for spare 
candles. This lantern is carried by a transverse wooden handle at 
the top. Res 

‘Steal Mills, — This contrivance was used for illuminating the 
dangerous parts of fiery collieries before the invention of the safety 
lamp. It consists of a steel disc mounted on a horizontal axis 
carrying a pinion, which is kept in rapid rotation by a large spur 
wheel with a crank handle; one man holds the machine and turns 
the handle, while a boy presses a flint against the edge of the 
revolving disc, a stream of sparks is thrown off, giving a feeble and 
uncertain light, which is not altogether free fro:n danger, as several 
explosions have been recorded where the gas has taken fire from the 
sparks of the steel mill. The steel mill was introduced into the 
North of England collieries in the latter part of the eighteenth 
century, and disappeared almost immediately after the introduction 
of the safety lamp, in 1815, and is now very rarely to be met with, 
even by por hear of mining curiosities. —Mining Journal. 





Sourn Kenstncron Museum.—During the week ending September 
16th, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 11,289, 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m, till 6 p.m., 1,241. ‘otal, 12,530. 
From the opening of the museum, 5,546,720. 

An Ocean Race.—The celebrated China clipper ships Fiery 
Cross, 680 tons, Captain Robinson, and the Serica, 708 tons, Cap- 
tain G. Innes, from Foo Chow Foo, having on board the first teas 
of the season, have arrived at London. Many of our readers may 
not be aware that each year every effort is put forth by shipbuilders, 
shipowners, and others engaged in the China trade, in order to 
produce and sail ships out and home as speedily as possible, a pre- 
mium ranging as high as £1 per ton being paid by the merchants 
engaged in the tea trade to the owner of the ship arriving with the 
first of the season’s teas. This year more than ordinary interest 
was centred in the arrival of the first ship, from the fact of two of 
the fastest vessels engaged in the trade having left Foo Chow Foo 
together, the same tug having towed them both to sea, and cast 
them off at the same time in the China Sea. So great was the 
interest excited in the result that, we understand, large sums, by 
way of bets, were staked by the partisans of the two ships as to the 
final result. The Fiery Cross was built by Messrs. Challoner, of 
Liverpool, in December, 1860, and each year has proved herself 
one of the fastest clippers in the world. She has upon more than 
one occasion obtained the premium. The Serica, however, built by 
Messrs. Robert Steele, aud Co., of Gr k, and | hed in 
August, 1863, completely outstripped the Fiery Cross last year. On 
the outward run to China this season the Serica again beat her 
rival ‘down the sea” by two days. From the fact’ of two such 
celebrated clippers having been pitted against each other consider- 
able interest was centred in the result in London, Liverpool, and 
upon the Clyde. As we have already stated both ships were towed 
to sea together on the 28th of May, and proceeded on their home- 
ward voyage. On the 23rd of June the Serica passed the Straits of 
Sunda, twenty-seven days out, aud on the following day the Fiery 
Crogs the same Straits, being twenty-eight days out. 
Nothing was again heard of the ships until the Sunday, when both 
vessels arrived off the Isle of Wight almost simultaneously. my A 
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stroke of good fortune, however, a tug st ran along 

Fiery Cross, and having taken her in tow, reached Gravesend same 
tide. No other tug being in the vicinity the Serica stood out to 
mid channel, in order to catch the flood tide; but did not get or see 
a steamer again till she got to the Foreland, and, in consequence, 
lost the tide. Had the Serica been fortunate enough to have fallen 
in with the tug sent out to bring her in from the Isle of Wight all 
would have been well, as both ships would have gone up the 
Thames together. As it was, however, the l'iery Cross got up first, 
and thus secured the premium. The voyage from Foo Chow Foo is 
about 25,000 miles; and when it is remembered that these two vessels 
left upon the same day, and arrived in sight of England after such 
a long voyage together, the victory to the Fiery Cross in reaching 
London first was small indeed. The Fiery Cross is owned in 
Liverpool. The Serica is owned by Messrs. Finlay and Co., Glas- 
gow. The voyage from Foo Chow Foo to London occupied 106 
days.— Glasgow Herald. 

‘Tue New York Marine Enoine Comretition.—The New York 
Times thus expresses its opinion on the merits of the competition to 
which we alluded a few weeks since:—‘ We have already referred to 
the action of the navy department in regard to the war steamer 
Algonquin, built for the service by P. 8. Forbes, Esq., under a special 
contract to make her engines equal in power and economy to that of 
the other vessels of a similar character built by the department. A 
letter from Mr. Forbes to the Secretary of the Navy sets forth the 
treatment he has received in connection with this contract, and pro- 
tests against the manner in which the department is proceeding to 
test the comparative capacity of his engine) The navy department 
has hitherto declined to take any notice of the public complaints 
made on this subject, because they came from parties having no 
apparent connection with the case. This reason will not apply to 
Mr. Forbes. He is one of the parties to the contract, the navy 
department being the other. He has agreed to build an engine equal 
in power to certain others, and he has a right to a fair impartial 
trial which shail determine whether he has fulfilled his contract or 
not. He alleges, and with apparent reason, that the department 
does not intend to give him such a trial. He alleges that Mr. 
Isherwood, the chief of the engineering bureau, has threatened to 
destroy this engine, and that, under his directions and for the pur- 
pose of fulfilling his threat, the department is mutilating his engine, 
and subjecting it to a mode of trial utterly unfair and unjust both to 
him and the country. He states that in the original contract he 
inserted a clause that the trial should be made by running the two 
vessels together with weighed coal, the mode which everyone 
instantly recognises as the only one from which a just decision can 
be obtained ; Lut the department objected to this on the ground that, 
as the country was at war, they couid not be certain of being able to 
spare a war vessel for that purpose. ‘This objection no longer exists. 
‘Lhe war is over and the entire fleet of doubie-enders is perfectly at 
liberty for such a trial. Nevertheless the departmentyinsists on 
trying the engine at the docks; and, not satisfied with this, it has 
taken off the wheels of the Algonquin, and is substituting others of 
its own construction; it has ultered the engine to suit itself, and it 
proposes to test the performance, not by actual results, but by 
calculations based upon an ‘ indicator card’ taken at one revolution 
every half hour, and from which the performance of the engine, 
during all the other revolutions, when no indicator card is taken, 
may be guessed at! Mr. Forbes protests against this as a flagrant 
injustice to him and a gross imposition on the country. We tind it 
very difficult to reconcile the action of the navy department in this 
matter with common justice and a proper regard for the public 
interest. It looks very much like an attempt to torce a result which 
shall conform to its own wishes than to determine, fairly and impar- 
tially, the relative merits of the twoengines. What possible interest 
has the navy department in any but a just and proper test? Is its 
reputation so involved in the eugiues it has already built, and is its 
confidence in them so weak that it dare not allow a competition 
which the whole world shall acknowiedge to be fair? Such an 
assumption would be fatal to its reputation for common honesty; 
yet the course it is pursuing invites and almost compels its adoption. 
We beg to assure Secretury Welles that this matter will not rest 
where the pending action of the department seeks to put it. The 
public will not permit an interest so vast and so dear to them as that 
of the naval service to be sacrificed to the canrices, the resentments, 
or the private interests of officials, high or low. ‘They will demand 
a fair and just trial of the question at issue, and if it be not granted 
they will know the reason why.” 








A srivee is being built on the Rhine between Mannheim and 
Ludwigshaven. It is to contain a roadway for carriages, a line of 
railway, and a pavement on each side for foot passengers. 

Tse Rovsstan Monrtors.—On the 25th of August the Russian 
monitors Veshun (Wizard), Koldun (Sorcerer), Bronenosetz (Coat- 


of-mail Man), Jedinorog are a: treletz (Sharpshooter), Perun 
a Tonans), Lava, Typhoon, and Ouragan, escorted by two 
and some craft ed to nstadt from Stock- 


» where they had sailed with a squadron, under the command 
of the Grand Duke Grand Admiral. On setting out the monitors 
were eleven in number, but the Smertch (Waterspout) foundered 
and sank in the Finnish Archipelago, and the Levya struck, and 
had to be taken to some neighbouring port for repairs. This and 
the fact of the other monitors returning at noon, when they had 
been ordered to accompany the Grand Ducal squadron in its pro- 
gress to Copenhagen and |, gave occasion to disquieting rumours 
respecting the sea-going qualities of the new iron-clad fleet. To 
allay these apprehensions the Cronstadt Journal inseris an official 
communique on the voyage, and the trials of the ships were sub- 
jected to and gallantly stood out in the Finnish Gulf. They fell 
in, we are told, with a heavy gale, but floated much more buoyantly 
on the waves than could have been expected from their size and 
shape. On getting near the isles, where they had to tread their 
course amid the intricate channels of the Swedish coast, they proved 
the most easily governable of all ships ever built. ‘They cannot, 
however, make above sixty miles in twenty-four hours; ond us it 
would have taken them twenty-two days to proceed to Stockholm 
Copenhagen and Kiel, and return thence to Russia across the 
Baltic, the Grand Admiral having sufficiently convinced himself of 
their excellence, preferred not exposing them to the dangers of the 
season, and the additional difficulties which they might have had in 
procuring an adequate supply of coals. 

A Ratway Apventure.—At the Taunton Police-court, on We¢- 
nesday, @ case was heard in which a fearful railway adventure wes 
brought to light, involving a narrow escape of the night mail train 
on the Bristol and Exeter Railway. William Stevens, cleaner of 
railway engines, was charged with wilfully causing damage to a 
railway engine to an extent of more than £100, and the brief facts 
are these :—The Chard and Taunton Raiiway is :in course of con- 
struction, and is so far completed that engines can run over the rails. 
The duty of defendant was to clean an engine called the Busy Bee 
pte J evening after the work of the day, and at half-past three on 
the following morning to light the fire, so that steam could be got 
up by six o'clock, and the labours of another day commenced. On 
no account was he to meddle with the machinery or attempt to move 
the train, the driver laying on the fire and filling the boiler with a 
sufficient quantity of water. The cleaner, however, took a singular 
freak into his head, and determined to have a midnight ride, if 
possible. Accordingly, about midnight on the day named in the 
warrant, he lit the fire of the engine, got up the steam, and started 
the engine, he being the only passenger. Up and down the line he 
tore for two mortal hours, and not exactly knowing how to compress 
the steam it blew off in all directions, shrieking fearfully, and 
alarming the inhabitants lying near the line of railway. The 
watchman on one of the bridges was sorely affrighted on seeing an 
engine tearing madly along, backwards and forwards, with a solitary 
white face upon it, and he came to the conclusion, in the darkness 
of the night, that either a ghost or the Evil One himself bad obtained 
the mastery over it. In one of his excursions he was about to 
enter the main line of the Bristol aud Exeter Railway, but he fortu- 
nately heard the noise of the approach of a night mail from London. 
A minute or two later and the consequences would have been 
fearful to contemplate, and the probable loss of life more horrifying 
still, At length, tired of his ride, he took the Busy Bee back to the 
station, and lay down by the side of it to await the arrival of the 
driver. At half-past four the driver reached the scene, but when 
about 100 yards from the engine, it blew up with a fearful explosion, 
the cleaner having neglected to put more water into the boiler. 
The most remarkable part of the story remains to be told. Tho 
cleaner, though close to the engine, was uninjared, owing to lying 
down. He certainly was frightened, the driver asserting that when 
he came up to him his hair stood on end “like quills upon the 
fretful porcupine.” For this foolish freak he was sentenced toa 
month’s imprisonment with hard labour. 

Ttalbways 1N Inp1a.—Already the traveller can go from Calcutta 
to Bombay, with the mails, in five days. Lord Dalhousie’s system 
contemplated the construction of 4,582} miles of railway at an ex- 
pense now estimated at sixty millions sterling. Of this sum about 
£55,000,000 have been already spent, and the close of this year will 
see all but a thousand miles opened. What remains to be done? 
The Paunjaub Railway Company will continue the East Indian 
line from Ghazeeabad or Delhi, on by Meerut. Mozuffernuggur, 
Seharunpore, near the savitarium of Mussoortie Umballa for Simla, 
and Loodiana to Umritsir. Thence the line has been for some time 
open by Lahore and Montgomery for 240 miles to Mooltan, and for 
thirteen miles further to Sher Sha on the Indus. There the Indus 
Steam Flotilla Company takes up the communication, and twice » 
month conveys passengers to Kotree, where they find the Sindh 
Railway, which runs for 105 miles to Kurrachee. Returning to 
Allahabad, the iast Indian line, thence for 221 miles to Jubbulpore, 
on the way to Bombay, was arrested for three years by Sir C. 

ood for financial reasons. The contractors, Messrs. Waring 
Brothers, and Hunt, began in February, 1863, and notwithstanding 
the want of water and food, the cholera, which always attends the 
crowding of labourers in jungly localities, and the total absence of 
native skilled labour along the line, they hope to complete their 
task within the contract time, which ends in March, 1867. The 
site for a great junction has been fixed at Jubbulpore, and thence 
the Great Indian Peninsula line takes up the communication. By 
that date the East Indian Railway will have under its management 
no less than 1,360 miles of open rail, constructed at a capital cost of 
£23,000,000 sterling. It is already the longest line in the world 
under one company. The Great india Peninsula line, when com- 
plete, will cost only twelve millions for 1,233 miles. The apathy of 
the Bombay Government in permitting the delays in the con- 
struction of the line between Jubbulpore and Taptee, at 
Bhosawul, a distance of 336 miles, is most culpable, for the Jubbul- 
pore extension is likely to be finished on the Bengal side long 
before these 336 miles. We shall not soon forget the melancholy 
sight presented by the solitary and unfinished piers of the Taptee 
Bridge. Mr. ‘Temple, with commendable energy, bas been pushing 
on the constructioa of the local branch line for the Central Pro- 
vinces from Bhi siwul to Nagpore, and will see it completed as 
socn as Allahabad is put en rapport with Jubbulpore. But the 
Bombay Government ought not to have .allowed imperial to be 
sacrificed to local interests, nor suffered its energy to be put 
to shame by that of a chief commissioner. The citizens of 
Calcutta may go to Jubbulpore by railway twenty months hence, 
but for the next thirty months at least there will be a break be- 
tween Jubbulpore and the Taptee by Sohagpore and Hurda, 
Unless the viceroy interferes, at the present rate of progress there 
will not be unbrokea communication between Calcutta and 
Bombay till 1868. The railway distance between the two cities 
will be 1,458} miles. As only 611} of this distance belonging to 
the Great Indian Peninsula line, and that co:npany began work a 
year before the East India line, and was not affected by rebellions 
in either their military or fiuaucial aspect, the Bombay authorities 
are without excuse. Au express train, at forty-five miles an hour, 
as in England, would, allowing for stoppages, accomplish the dis- 
tance in less than a day anda half. With a single line, at the 
el snail's pace of twenty miles, the mails will take three days 
between the two cities, and no lady would probably attempt the 
journey under four days. If « 4k carriages were put on the road 
irom Agra to Khundwa, between the two railways, next October, 
she could travel with comfort, aight and day, in five days.— Friend 
of India.—[Our contemporary is slightly in error in terming the 
East Indian the “longest Jine in the world under ope company.’ 
‘I'he Paris, Lyons, and Mediterranean Railway, has already 2,016] 
miles in operation. ] 
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Grants of Provisional Protection for Six Months. 


1634. Wiuu1am Dettovr, New York, U.8., “‘ An improvement in the pre. 
paration of vegetable fibre for the manufacture of paper.”—Petition re- 
corded 17th June, 1865. 

2101. Joun GaLLEMorE Dats, W: m, Lancashire, and Ricua 


2257. Wint1aAM CLakK, Chancery-lane, London, 
and maintaining submarine telegraph cables, and in con 
therewith.”"—A communication from Amédée Math Gabriel Sébillot, 
Boulevart St. Martin, Paris. 
CHaRLEs Horsey, Wharf-road, City-road, London, “‘ Improvements in 
meters or for measuring water or other fluids, partly applicable 
for exhausting air or other gases.”—Petitions recorded let September, 


2263. JaBez Euverson, Newark, New Jersey, U.S., “Improvements in 

apparatus for sawing curved designs.” 
2267. Henry Euwis, Bangor, Carnarvon, North Wales, “ Improvements in 
fact of ds of silica, and in the production of 


“Improvements in laying 





SamuRgL Daz, Manchester, *‘ An improved preparation for the i 
of forgery of bank cheques, bills, and other documents,”— Petition re- 
corded 14th August, 1865, 

2124. Freperick Jonn Jongs, Aldermanbury, London, ‘An improved 
fastening for leggings or other articles."—Petition recorded 17th August, 
1865 


2259. Frepertick Cuartes Bryan Ropinson, Carlisle, Cumberland, 
** Improved safety couplings for railway carriages.” —Petition recorded 
22nd August, 1865. ; 

2174. Joun Moopy, Goole, Yorkshire, ‘‘ Improvements in floating lights, 
beacons, floating batteries, and other vessels.” 

= Davi Davigs, Crumlin, Monmouthshire, ‘‘ Improvements in steam 

ammers.” 

2175. WiLutAM CoLBORNE CAMBRIDGE, Bristol, Gloucester, ‘‘ Improvements 
in the manufacture of steel, irop, and metal suitable for bearings, and 
iu apparatus for the same.” 

2176. FREDERICK THOMAS, Bishopsgate-street Within, London, “ Improve- 
ments in the method of heating the ovens and boilers of kitchen ranges 
or cooking stoves,” 

2177. FREDERICK AYCKBOURN, Southampton-street, Westminster, “ Improve- 
ments in stockings.” 

2178. WiuL1aM Epwarpv Newron, Chancery-lane, London, “ Improvements 
in well-sinking tubes.”—A communication from Hiram John Messenger, 
Stephen Brewer, and Byron Mudge, Cortland, New York, U.S. 

2179. Giacomo BaGnaeatti, Leicester-square, London, “‘ An improvement 
in gas burners.”—Petitions recorded 24th August, 1865. 

2181. Lemug, CLaytox, Stamford-street, Southwark, Surrey, ‘‘ Improve- 
—_ in the manufacture and ornamentating of carpets, rugs, and other 
fabrics.” 

2182. Henry Henson Henson, Parliament-street, Westminster, Middlesex, 
“*Improvements in railway chairs, fastenings, and sleepers.” 

2188. WiLt1AM Rogers, Newport, M shire, “ Imp ts in the 
construction of the permanent way of railways.” 

2185. Ggorezk WassINcToN Howakp, West Bloomfield, Michigan, U.S., 
“‘Improvements in tanks and other receptacles for containing and 
transporting petroleum, naphtha, and other oils and liquids to prevent 
wastage by or filtration, or evaporation, or hazard of life.” 

2187. CHARLES ADOLPHUS WarTkiNs, Greek-street, Westminster, “ I 














the P 
silicated alkaline inks, colours, and dyes.”—Petitions recorded 2nd Sep- 
tember, 1865. 

2269. JoserH DRABBLE, Southwark Bridge-road, Surrey, “ Improvements in 
apparatus used for removing axle-boxes from wheels.” 

2271. PigRRe MARrvavp, Rue de |’Echiquier, Paris, “Improved apparatus 
for promptly disconnecting horses from carriages and other vehicles.” 

2278. ALFRED VixcenT Newton, Chancery-lane, London, “‘ Improvements in 
life rafts and surf boats,”—A communication from Edward Livingston 
Perry, New York, U.S.—Petitions recorded 4th September, 1865. 

2279. Tuomas THOMPSON PonsonBY, John-street, Kingsland-road, London, 
* Improvements in ornamenting and surfacing veneers and other articles 
ot wood.’ 

2281. WiLLIAM Buxesr, Southampt gs, Chancery-lane, London, 
**Improvements in vessels or apparatus for melting sealing wax, glue, 
or other subst ae ication from Frederick Kiikrmann, 
Rosslau-on-the-Elbe, Prussia. — Petitions recorded 5th September , 1865. 

2283. Louis Gacuin, Hatton-garden, London, “‘ A new or improved method 
of and apparatus for heating instruments or irons for curling, waving, 
and frizzling hair, and for other purposes to which heated instruments 
or irons are applicable.”—A communication from Hippolyte Gillot, Paris. 

2285. James Pitkixnetoy, Bolton, Lancashire, “ Certain improvements in 
preparing and spinning cotton and otber fibrous materials.” 

2287. RoBERT ALES PURKIS, Pembroke-villa, Portswood, near Southampton, 
Hants, and GgorGs CALLAWAY, Selwood-terrace, Brompton, Middlesex, 
** Improvements in sewing or stitching machines." 

2289. Tuomas Nicnoison, Gateshead, Durham, “ An improved process of 
and apparatus for making caustic liquor or caustic lees.” 

2291. k»warp Gaegen and Epwarp Gaesn, jun., Wakefield, Yorkshire, 
** Improvements in boilers and furnaces, and in cleansing the flues there- 
of,”—Petitions recorded 61h September, 1865. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2314. Joun CastueLaz and Nicsotas Basset, Rue St. 
tonnerie, Paris, **Imp ts in the fact 
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Croix de la Bre- 
of oxalic acid.”— 








ments in apparatus for supplying carbonic acid gas to casks and “other 
vessels from which beer, wine, and other fermented liquors are drawn.” 


n 
Pp and recorded 9th September, 1565. 
2315. Gzores TemMLiInson BousrigLp, Loughborough Park, Brixton, Surrey, 
“ Improvements in the manufacture of flexible tubing or hose.”"—A cou- 





2189, WiLL1AM EDWARD Newron, Chancery-lane, London, *‘ Imp t 
in steam boilers or generators.”—A communication from Henry Clark 
Sergeant, Columbus, Ohio, U.S. 

2190. ALFRED Vincent NEwron, Chancery-lane, London, “ Improvements 
in the construction of skates.”—A communication from James Leonard 
Plumpton, New York, U.S. 

2191. Joun Movs, Hackney-road, Middlesex, ‘An improvement in the 
treatment of tar and other substances suitable to be used in the manu- 
facture of paint, and for other purposes.”— Petitions recorded 25th August, 


1865. 

2192. FREDERICK HAZELDINE, Lant-street, Borough, Surrey, ‘“ Improve- 
ments in the construction of vans, wagons, or carts employed for 
transporting furniture and other goods on common roads and railways.” 

2193. JouN Fouieck Hearsty, Park-place, Church-street, Brompton, 
Middlesex, *‘ An improved construction of spirit meter.”—A communica- 
tion from Edward Payne, Montreal, Canada. 

2194. James ALFRED WANKLYN, London, “I ts in the fi 
ture of violet dye-stuffs.” 

2195. Joun Forprep, Blackheath, Kent, *‘ Improvements in the treatment 
of certain products obtained in the refining of petroleum and of other 
hydro-carbon oils.” 

2197. Joun Symmons, Wolverhampton, ‘‘Improvements in the manu- 
facture of horse shoes, and in machinery used in the said manufacture.” 
2198. Epmusp Dorman Hopason, Paper-buildings, Temple, “ Improve- 

ments in the manufacture of locks.” 

2199. Ropert Gorpon Ratrray, Aberdeen, “Improvements in apparatus 
for supplying regulated or measured quantities of water.”—Petitions re- 
corded 26th August, 1865. 

2202. WILLIAM GranAM, Bolton, Lancashire, Jonn Brovanton, Manchester, 
and THOMas CoRKHILL, Birkenhead, “ Certain improvements in rotary 
engines.” 

2206. Hexrrt ApRIeN BONNEVILLE, Porchester-terrace, Bay ter, Middlesex, 
« Improvements in dyeing and fixing colours in fibres, yarns, and fabrics.” 
—A communication from Auguste Jeannolle, Commune de Clichy la 
Garonne, France. 

2207. HENKI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Impr in app for :aising and holding the skirts of ladics’ 
ae lies communication from Charles Doudet, Boulevard St. Michel, 

‘aris. 

2209. StoproRD THoMss JonEs, Oxford-terrace, Peckham, Surrey, “ Im- 
provements in submarine electric telegraph cables.” 

2211. ALFRED VINCENT NEwToN, Chancery-jane, London, “ Improved appa- 
ratus for supplying boilers with water.”—A communication from Gustave 
Adolph Riedel, Philadelphia, U.S. 

2212. Epwarp Davigs and RicHanD,Hopss Taunton, Birmingham, “‘ An 
improved combination drill brace.” 

2218. WiLt1aM Peter Pieeort, Argyll-street, nt-street, London, ‘‘ Im- 
provements in electric telegraph cables and in transmitting signais 
therethrough.”—Petitions recorded 28th August, 1865. 

2215. Ggorek Ropinson, Dial Ironworks, Kingswinford, Staffordshire, 
” 5 _oeaamae in moulds for casting metallic pipes, retorts, and other 
articles.” 

2216. ApoLF Guaitt, Birmingham, “ Improvements in condensing and 
utilising sulphurous smokes and vapours, and in apparatus to be used for 
that purpose.” 

2220. WitLiaM Henry Gummer, Rotherham, Yorkshire, ‘‘An improved 
stench trap and sink Pipe protector.” 

2222. Isaac Baitey and WILLIAM Henry BalLry, ‘* Improvements in ma- 
chinery for combing wool and other fibrous materials.” 

2223. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for propelling vessels.”—A communication from Ambroise Raphin, 
Boulevart St. in, Paris. 

2224. GrorGs FrepERick Wurtz, Hornsey, Middlesex, and Harvey 
CHAMBERLAIN, Falcon-square, London, * Imp Mm app for 
elongating and contracting waist and other belts, which apparatus is 
also applicable for other purposes.”—Petitions recorded 29th August, 1865. 

2225. Tnomas Cops, William-street, Hampstead-road, and WILLIAM GuEst, 
Rosoman-street, Clerkenwell, London, ** Improvements in the manufac- 
ture of rope, cordage, yarn, wire rope, and other such like twisted and 
plaited fabrics, and in the machinery employed therein.” 

2229. WiLL1AM Crookes, Wine-office-court, Fleet-street, London, ‘‘ Improve- 
ments in ext g an parating gold and silver from their ores or 
matrices, and in the treatment of mercury employed for such purposes.” 

2230. CHARLES FRANCIS ANDBRSON, Finchley, and Davin Durant, Colney 
Hatch, Middlesex, “ Improvements in apparatus applied to pockets to 
en sure the safety of their contents.” 

2231. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in tanning and in the preparation of extracts to be used therein.”— 
A communication from Emanuel Desiré Coez, Paris. 

2232. Tuomas WriGLEY and Marcus Brown WeEsTHEaD, Manchester, “ An 
improved method of retaining and p ing the vibration of sliding 
windows used in dwellings and in railway and other vehicles, and for an 
improved apparatus for effecting the said purposes.” 

2233. WiLLIAM Henry PostLeTHwaite Gork, Langham-street, Portland- 
fee London, ‘‘Improved means of securing corks in the necks of 

ottles.” 

2235. SAMUEL GILBERT and SAMUEL GILBERT, jun., Wansford, Northampton, 
* An imp d imp! for cultivating or tilling land.” 

2236. George SMITH and CHARLEs Ritcuiz, Upper Thames-street, London, 
“* Improvements in brushes."—Petitions recorded 30th A , 1865. 

2239. MatrHEw Woopirieup, York-chambers, Adelphi, London, “An 
improved apparatus for carrying securely railway a other tickets, so as 

afford a ready inspection thereof.” 























from David Knight Hoxsie and Thomas Lyons Reed, Pro- 
vidence, Rhode Island, U.8.—JDeposited and recorded 9th September, 1365. 





Patents on which the Stamp Duty of £50 has been Paid. 

2491. Georee Rizcuis, Edinburgh, Midlothian, N.B.—Dated 10th Sep- 
tember, 1862. 

2514. Joun Ropert Jounson, Stanbrooke-cottage, Hammersmith, Middle- 
sex, and JoHN STAINES ATKINSON, Red Lion-square, London.—Dated 12th 
September, 1862. 

2510. ANDREw WauyTock, Lansdowne-terrace, Gloucester-road North, 
Regent’s Park, London.—Dated 11th September, 1862. 

2516, JosepH Rows.t, Aberdeen, N.B.—Dated 12th September, 1862. 

2526. ALFRED VINCENT NEWTON, Chancery-lane, London.— A communication. 
—Dated 13th September, 1862. 

£531. Joun Penper, Manchester.—Dated 15th September, 1862. 

2491. George Ritcuts, Edinburgh, Midlothian, N.B, — Daved 10th Sep- 
tember, 1862. 

2541. Steraen Fiexen, Brazier’s-buildings, Farringdon-street, London.— 
Dated 16th September, 1862. 

2549. Ropert Cranston, London.—Dated 17th September, 1862, 

2562, Joun Wymen Wooprorp, Sutherland-street, Walworth, Surrey.— 
Dated 18th September, 1862. 

2575. RoBeRT RaYNS¥ORD Jackson and Joun Courz, Blackburn, Lancashire. 
—Dated 19th September, 1862. * 


Notices to Proceed. 
1243. Gostave Jossx, Giltspur-street, London, ‘‘ Improvements in paper 
hangivgs.”—Petition recorded 4th May, 1865. 
1258. ALEXANDER Horace Buanpon, Rue Gaillon, Paris, ‘‘ Improvements in 
machinery for transmitting and receiving signals,”"—A communication 
from Count Ambjorn Pietro Sparre, Paris.— Petition recorded 5th May, 


1865. 

1273. Joun Cassy, Cook-street, Dublin, ** Certain improvements in window 
sashes and frames, whereby the sashes may be removed and applied at 
pleasure, part of which improvements are also applicable to sashes as 
ordinarily constructed.” 

1274, Joun Hesry Jounson, Lincoln's-inn-fields, London, ‘Improvements 
in safety lamps.”—A communication from Ferdinand Sack, Sprockhevel, 
near Elberfeld, Prussia.—/Petitions recorded 8th May, 1865. 

1277. Patrick Weucu, New York, U.8., ** Impr in 
dressing and finishing printers’ types.” 

1284.- Gzorcs Hanrtigy, Aldermanbury, London, ‘“ Improvements in 
fasteners for stays or corsets or other articles of dress.” 


hi 





for 


“Improvements in machines for cutting hay, straw, and 
vegetable substances.” 

1507. Wiitam Cuark, Chancery-lane, London, “Improvements in the 
means of carburetting or ting aeriform fluids for lighting and heating 
purposes, and in for the same.”—A communication from Henri 
Auguste Georges du Vergiers, Marquis de la Rochejaquelein, Boulevart 
St. Martin, Paris.”— Petitions recorded 31st June, 1865. 

1539. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in corks or bungs for closing bottles and other receptacies for liquids,” — 
A communication from Adolphe Jacquesson, Paris. —Petition recorded 5th 
June, 1865. 

1548. Henny Hermann Kromscurorore and Joun Faeperick Gustavr 
Kromscurorpger, Church-road, Haverstock-hill, Middle-ex, ** luprove- 
ments in dry gas meters.”"—/etilion recorded 6th June, 1865. 

1694. Freperick Geamain Davin, Fetter-lane, London, *‘ An improved 
composition for the manufacture of printers’ rollers.”"—Petition recorded 
24th June, 1865. 

1904. Epwaap Scuaus, Manchester, “ An improved sizing material to be 
employed for sizing or dressing yarns preparatory to weaving.”—A com- 
munication from John Ulric Billwiller, 8t. Gallen, Switzerland,—Petstion 
recorded 2ist July, 1865. 

2279. THomas THoMPSON Ponsonby, John-street, Kingsland-road, London, 
“ Improvements in ornamenting aud surfacing veneers and other articles 
of wood.” —Petition recorded Sth September, 1865. 

2285. James Pitxineton, Bolton, Lancashire, “* Certain improvements in 
preparing and spinning cotton and other fibrous materials,”"—Petiion re- 
corded 6th September, 1855. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tak ENGINKER, at the office of her Majesty's Commissioners of Patents, 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, gc. 


582. J. M. Herueatneton, Manchester, “ Mating the joints of steam generators 
and parts connected therewith.”—Dated tnd March, 1865, 

This invention is particularly applicable in making the joints of the cast- 
iron steam generators known as Harrison's, and for which letters patent 
were granted to J. H. Johnson on the 30th August, 1859 (No, 1970), and on 
the 5th of May, 1862 (No, 1340), avd on the 8th of June, 1864 (No. 1424). 
the various chambers forming the steam generators have heretofore been 
united either by a pump joint of metal to metal, or by a socket-joint with a 
metal ring between the outer and inner surfaces. Now this invention con- 
sists in making the joints with an angle-shaped ring made of lead, copper, 
or other suitable metal or alloy of metal, one portion of which ring fits 
between the flat surfaces of the joint, and the other within @ recess or 
shoulder at right angles thereto, sv that, when the surfaces are tightened 
together, a perfect steam: aud water-tight joint is formed against both 
angles of the packing.—Not proceeded with, 

584. 8S. and E. Hopkinson, Bradford, “Smoke consuming apparatus.”— 
Dated tnd March, 1865. 

This invention has for its object the prevention of smoke arising from the 
imperfect combustion of coal in steam boilers, and consists in the applica- 
tion of heated air applied to the flame in a manner and by an apparatus 
hereafter described. Taking a flued boiler for le, at the end ext 
from the fire the inventors piace two rectangular iron chambers in a bori- 
zontal position parallel to each other and at some distance apart. These 

hamb icate with each other by means of rows of pipes, the 
numbers of which vary according to circumstances. ‘To the upper chamber 
a stack or funnel is attached communicating with the outer air. From the 
bottom chamber a pipe extends into the flue nearly to the bridge. The 
flange of this pipe at the bridge end is made large to fill the bottom part of 
the flue, and extends somewhat higher than the bridge, the top of the 
flange being flat. A hole or holes of requisite size is or are made in the 
flange for the emission of air. Directly over the bridge the inventors place 
a casting, the upper part of which fits the top and side of the flue, the lower 
part resting upon the bridge. This casting is hollowed out and presents a 
semicircular aperture. The action of the apparatus is as follows:—Air 
1 ding the stack or funnel in passing through the chambers and pipes 














1288, CHARLES STUART Baker, Fleet-street, London, * Impr ts in 
dle-wheels."—A communication from Matthew Augustus Crooker, 
ew York, U.S.— Petitions recorded 9th — 1865. 

1290. SterpHen LespuaM FULLER and ArTuur FuLuER, Bath, Somersetshire, 
and CuHaries Maxtin, Duke-street, Adelphi, London, *‘ An improved 
carriage step.” 

1291. Danis, ADAMSON, Newton Moor Ironworks, Manchester, “ Improve- 
ments in machinery for drilling boiler and other plates of metal, and 
for rivetting them together.” 

1294. Hersert WittiaM Hart, Strand, London, ‘‘ An improvement in 
buttons and means of attaching the same.” 

1299. Prrsr Brasu, Salamander-street, Leith, and Ropert Invixe, 
Magdalene Chemical Works, Musselburgh, Midlothian, N.B., ** Improve- 
meuts in ornamenting candles,”— Petitions recorded 10th May, 1865 

1307. Witiiam Jamieson, Ashton-under-Lyne, Lancashire, “ lmprove- 
ments in power looms for weaving and in apparatus connected there- 
with.” 

1310. JosepH Bennett, Market-street, Sheffield, Yorkshire, ‘ Improve- 
ments in the manufacture of iron and steel.” 

1311. George Mountrorp, Grasscroft, and EowarD WorROLL, Upper Mill, 
Yorkshire, ‘* Improved apparatus for cutting, turning, and smoothing 
metal pipes, and the surfaces of bolts, rods, or spiudies,”"—Petitions re- 
corded 1ith May, 1865. 

1814. Errenne Lucien Grrarp, Rue de I’Echiquier, Paris, “‘ Improved ma- 
chinery for fulling fur hats or felt hats."—A communication from 
Onezippe Silvie, Rue du Mont Thabor, Paris. 

1316. THoMas Smit and Henry James, Manchester, ‘‘ An improved woven 

ric.” 

1321. Ricwarp Winper, Abingdon-strect, Westminster, ‘‘ An improved 
method of and apparatus for laying single line articulated railways, and 
a method of propeiling thereou, particularly applicable for agricultural 

urposes.”” 

1396. Joun Eppy, Kennford, Devonshire, ‘‘ Improvements in ploughs.” 

1827. Tuomas Davirs, Clapham, Surrey, “ Ioyprovements in vessels for 

taining blacking, polishing oils, and other similar materials, and in 
paratus connected therewith,” —Petitions recorded 12th May, 1865. 

1328. Tuomas Craig, New Oxford-street, London, “ Improvements in 
breech-loading fire-arms and ordnance, and in apparatus connected there- 
with.” 

1383. Hewry James Burt, Balsall Heath, Worcestershire, ‘‘ An improved 
chaplet or head dress.”"— Petitions recorded 13th May, 1865. 

1340. Groner Exsnis, St. Helier’s, Jersey, “ Improvements in the con- 
struction of saw mills.” 

1342. CuarLes James Apriesy, Gracechureh-street, London, ‘‘ Improve- 
ments in steam cranes.” 

1846. Jonn Daveuisu, Reading, Berks, “‘ Improvements in ovens for baking 
bread.” — Petitions recorded 15th May, 1865. 

1362. ANDRE CuavVANNE, Boul d de Séb Paris, 
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““A new mail- 
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to 

2241. WiLLIaM Henry Brown, Park Wood Springs, Sheffield, “Imp 
ments in the manufacture of cast steel or other metallic tubes.” 

2247. WiLLiaM Epwarp Newrtow, Chancery-lane, London, *‘ Improvements 
in obtaining spirits of turpentine, resin, pitch, tar, pyroligneous acid, 
and other products from wood.” —A communication from Albert Hamiltun 
Emery, New York, U.S. 

2249. Joun Warp, Kegent-street, London-road, Leicester, ‘‘ Imp t 


ing the express 


Pes 


iz apr for bags or packages, with 
trains or others.”— Petitions recorded 16th May, 1865. 
1365. Witt1amM Haton, Keddish, Lancashire, ‘‘ Certain improvements in 
mechanism or apparatus for making and cutting cardboard.”—Petitions 
recorded 17th May, 1865 
1405. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ An improved 
for f Z, iceing, and cooling liquids.”.—A communication 





in the construction of lids or covers for saucepans and other cooking 
utensils, part of which improvements is also applicable to the lids or 
covers of housemaids’ pails.”’ 

2251. James Lesiiz, Manchester, ‘‘ Improvements in cutting the terry or 
loops of fustians, cords, and similar fabrics, which are also applicable 
to cutting velvets.”—Petilions recorded 31st August, 1865. 

h oT 


+ 


from Henry Nicholas Valiemagne, Paris. 

1409. RicuarD Muuuer, Dartford, AnTauR THOMAS WRLD, Gravesend, Kent, 
and Joun Fou.iorr Powe.t, Aibion-place, Hyde Park, Middlesex, ‘* Im- 
provements in the preparation of materials to be used as a substitute for 
animal charcoal.” — Petitions recorded 22nd May, 1865. 





2253. RoperT Kyowwes and Joseru Linpiky, M : p 
in ornamenting and protecting the edges of bed-quilts, counterpanes, 
toilet covers, carriage rugs, and other similar coverings, by edging, bind- 
ing, or fringeing, by machinery.” 

2255. ALFRED Vincent Newton, Chancery-lane, London, “ Improved 
steam heating ap; tus.” — A communication from Henry Bulkley, 
Cleveland, Ohio, U.S. 





1434. Joun Henry Jounson, Lincoln’s-inn-fieds, London, “ A new or 
imp’ d mode of making and venting cores and parts of moulds to be 
used in the casting of iron or other metal.”—A communication from 


Joseph Harrison, jun., Philadelphia, Pennsylvania, U.S.— Petition re- 
corded 25th May, 1865. 

1465. Henry Tipper, Feltham, Middlesex, “ A new or improved kind of 
shirt.” —Petition recorded 29th May, 1865. 


; 1501. Francis Ricnmonp, Henry Cuaxpuer, and James GapsBY RicHMOND, 





becomes heated ; on emission through the hole or holes in the flanved end 
of the pipe near the bridge it meets with the flame coming through the 
contracted aperture before nawed, and mingling with it consumes the 
smoke entirely or nearly so.— Not proceeded with. 
607. J, 11. Jounson, Lincola’s-inn flelds, London,‘ Steam generators."—A 
communication.—Dated 4th March, 1865 
This invention cannot be described without reference to the drawings, 





Cxias3s 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

539. — Catvert, Leeds, “* Signalling on railways."—-Dated 25th February, 

865. 


This invention consists of a series of brackets of cast iron, or other suit- 
able material, placed at any desired interval upon a line of railway between 
the up and down rails, Each bracket is furnished with a shaft resting on a 
boss on the upper part of the same. On this shaft the inventor keys, at 
any desired angie, a short arm or lever having a flat table on its outer end; 
and at an angle to this arm or lever he keys on this same shaft a double 
lever. When in a state of quiescence the fiat table lever forms an acute 
angle with a vertical line drawn through the centre of the shaft, while the 
double lever at the other end of the shaft rests upon a pin in the sideof the 
bracket, and has holes bored in its extremities to receive connecting wires. 
He affixes a stud on one side of the bracket, beneath the upper arm of the 
double lever, and upon it places a right-angied lever, one end of which is so 
shaped as to form a catch, while the other end is plain and parallel to the 
rail. A lug is also formed on the catch end of the lever. Wires, conveyed 
by means of carrying rollers from bracket to bracket, are secured to these 
lugs and the levers at the extreme end of the shaft. Upon an engine pass- 
ing one of these brackets, the flange of one of the tires of the wheel strikes 
a lever connected with the table lever, throwing it up, and in so doin 
throws a stud affixed to the upper end of the double lever into the 
lover before named, a spring or a on the axis of which permits it to 
yield the requisite distance. The table lever is by this motion placed in a 
nearly vertical position ; the engine passing on to the next bracket per- 
forms the same operation. That, however, relieves the first bracket ; 
tension being brought on the connecting wires, the catch lever releases the 
table lever. A second engine following the first one, and passing the first 
bracket before the first engine has reached the second bracket, is 
of the danger by the table lever, which is nearly vertical, striking a projec- 
tion in communication with a bell, which may be placed on the weather 
board, or valve letting off steam, or on a whistle, and thus the alarm is 
given.—Not proceeded with. 

544. H. H. Huwson, Parliament-street, Westminster, “ Railway chairs, 
fastenings, and sleepers.” — Dated 27th February, 1865 

One of these improvements consists in forming the surface of the sleeper 
upon which the chair rests, as also the under surface of the chair itself, as 
an inclined plane, in such a manner that, for the chair to be moved out- 
wards by the side thrust of the train, it would have to be raised up the in- 
clined plane. As, in order to be so raised, the chair would at the same 
time have to lift the train, it will be evident that no such motion can take 
place under these circumstances, Another of the improvements consists in” 
forming projections, lugs, or bosses upon the under surface of the chair, 
which fit into corresponding recesses or grooves formed in the surface of 
the sleeper ; or in forming projections upon the sleeper, which fit into 
recesses formed in the under surface of the chair, in such a manner that any 
shifting of the chair in an outward direction is impossinle, Another im- 
provement consists in forming the chair, or a portion rame 
width as the sleeper,and in forming iugs or flanges upon the same, to fit 
against the side surfaces of the sleeper; these lugs or flauges are provided 
with bolt holes, through which bults are driven or screwed into the side 
surfaces of the sleepers, in addition to the ordinary bolts, spikes, or treenails 
driven in the top surface.—Not proceeted with. 
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45. F. Dancart, Charing Oross, London, “ Bell alarms to facilitate the 
communication between passengers and guards of railway trains,”— 
This i abr FE te intended 00 be planed ab the of 
improved apparatus every 
carriage, so as to be visible to the driver of the train ; it is Bane Aad the 
interior 7 means of cords arranged in any convenient position for the 
accom of the passengers, the alarm being sufficiently loud to 
attract the attention of the driver, no matter at what speed the train is 
going. poten cam by a descri; of the improved D4 meagan 
mode of operating same :—In the interior of a metal box, which may 
be of any suitable shape and dimensions, is an ordi work move- 
ment communicating motion to an eccentric, at one end of which a metal 
peg or is securely fixed, working in an ing made in a balance arm, 
to which the hammers of the bell are attached, and acting on the peg as a 
lever. Anescapement lever keeps the hammers in a ition ; 
they are set in motion by pulling a cord attached to one end of the said 
escapement lever. Thus, in order to start the alarm, it issimply necessary to 
pull the cord, which raises the opposite end of the escapement lever ; this 
causes a detent attached to the centre of the lever to liberate the peg of the 
eccentric, which, being thus freed, is set in motion by the action of the 
spring of the clockwork, acting, as usual, in toothed wheels and pinions. 
he alarm may be stopped by pulling another cord attached to the other 
end of the escapement lever, which causes the detent to catch the peg of 
the eccentric and thus arrest its motion.— Not with, 
553. J. Buacgis, jun., North Woolwich, “ Signalling apparatus specially 
applicable to signalling on board ship.” —A communication —Dated 27th 


february, 1865. 

This invention cannot be described without reference to the drawings. 
573. W. Houpay, Bradford, ‘‘ Presses for blocking the tires of railway and 
other wheels.” — Dated lst March, 1865. 

This invention cannot be described without to the d ig 
575. M. Bayuiss, Gracechurch-street, London, *‘ Machine for pointing or 

drawing down railway spikes.” —Dated \st March, 1865. 

This machine is composed of two eccentric rolis geared together, so that 
their expanding and ting surfaces shall simultaneously operate on 
the iron intended to be drawn out. By this process the inventor also uses 
Jateral or side rolls, that work by contact with the vertical rolls and the 
iron which is being reduced. The principal feature of novelty in the in- 
vention consists in advancing and retiring the two side rolls to and from their 
work, so as to relieve or remove their pressure, thereby permitting a 
momentum power to be acquired by the revolution of a fly-wheel with such 
machine.— Not proceeded with, 














Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


536. T. Drousrixip, T. E. Jones, and J. Asuton, Oldham, ‘‘ Apparatus for 
* blocking,’ rolling, and measuring calico, linen, flannel, &c.”—Dated 
25th February, 1865. 

This invention consists in the employment and use of a frame in which a 
series of fixed bars or rods are arranged, under and over which the cloth 
first passes, and is caused to pass between pressure rollers, whence it is 
delivered and formed into a roll upon a spindle or shaft which is supported 
in bearings fixed to the framing and turned by a handle. If a “‘ block” of 
cloth is required, a blocking board supported on centres is employed in 
place of the aforesaid spindle for “ rolling.” The cloth in its passage from 
the pressure rollers to the roller or block is kept even and straight by a 
balance lever which is caused to press on the under surface of the cloth as 
required.—Not proceeded 
563. D. CuaLMers, Glasg 

February, 1865. 

An extension of time for sealing this patent having been petitioned for, 
the documents relating to this invention cannot at present be seen. 

566. J. HARTSHORN and W. Repeats, Nottingham, “* Manufacturing lace 
in lace-making machines.”—Dated 28th February, 1865. 


e of textile fabrics.” —Dated 28th 





“ao-y, 4 
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Ciass 7.—FURNITURE AND CLOTHING. 


Including ing Utensils, U; Ornaments, Musical Instru- 
Manufactured ‘Articles of Dress, §c. 
a. 5 Smyta, Hampton Court, “Organs and harmoniums.”—Dated 25th 


This invention cannot be described without refi to the drawi 

562. W. B. Datstox, Birmingham, “ Atmospheric pressure lamp for the 

burning of benzole, paraffin, naphtha, or other volatue oils."—Partly a 
communication —Dated 28th February, 1865. 

The patentee claims the genera! construction of lamps, for the object and 
purpose stated, by elevating the fluid used to the point of combustion by 
means of com atmospheric air, and converting the same into gas 
at that point by the means described. 

579. A. T. Goprrey, Offord-road, Barnsbury, “‘ Improvements in musical 
instruments in the nature of organs in which reeds are employed.” —Dated 


1st March, 1865. 
n tructing these imp its the patentee places the reeds beyond 
the pallets, so that the wind, when it is allowed to pass, on opening a 
Jlet, strikes the reed suddenly, and causes it immediately to speak. This, 
owever, although it differs from the usual arrangement, is not entirely 
new. The reeds, as is usual in harmoniums, are free to vibrate in the 
current of air, that is to say, they are without any stop or surface against 
which to beat. According to this invention he places over each reed a pipe 
or chamber. These pipes or chambers vary in form according to the 
quality of the sound it is desired to produce, and in length they vary, to 
some extent, according to the pitch; in all cases, however, he closes the 
pipe or chamber at the top, and makes an opening or mouth on one side— 
usually in front—and at the upper end of the pipe or chambey. This 
opening or mouth is always less in area than the section of the pipe or 
chamber, and it is made more or less according to the quality of the sound 
desired. The position of the parts is by preference such that the reed may 
be at right angles to the length of the pipe or chamber, so that the tongue 
vibrates to and fro in the direction of the Jength of the pipe. As before 
mentioned, the length of the pipes or chambers varies, tou some extent, 
with the pitch of the notes, that is to say, he increases the length of the 
pipes or chambers from the treble towards the bass until a length of, say, 
ten inches or a foot (or more for notes), is arrived at ; from this 
point, however, he makes all the pipes or chambers in the bass of one 
length, or thereabout, and he arranges all their mouths to open into a pas- 
sage which is open only at one end, viz., that nearest to the treble, so that 
the wind and sound from any of these bass pipes or chambers has to pass 
along this passage for a greater or less distance, according as the particular 
pipe or chamber is further from, or nearer to, the treble. In front of the 
other pipes or chambers, or those towards the treble end, a board is placed, 
so as to compel the wind and sound to pass downwards before it can 
escape, which it does at the lower edge of the board. Usually he hinges 
this board at its lower edge, or that nearest to the foot of the pipes or 
passages, so that it can be turned back out of the way when the softness of 
sound which it produces is not for the moment required, 


Cxiass 8.—CHEMICAL. 


Special Chemical and Pharmaceutical Preparations, Fuel 

Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

533. J. H. Rawines and J. CuHappeLb, Hope Paper Mills, near Wrexham, 
“* Apparatus used in the manufacture of paper.” —Dated 25th February, 
1865. 

This invention has for its object the simplifying the operation of couch- 
ing paper from a revolving web of wire by contact therewith, by dispensing 
with the cylinder of open or porous surface, described in the specification 
of a patent granted to the said J. Rawlings, dated the 2ist January, 1862 
(No. 157), as follows:—The patentees take the ordinary Fourdrinier paper 

hine with its action reversed, or otherwise, as may most suitable, 
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For the purposes of this invention in the facture of gs in 
conjunction with pillars and meshings when making what are known as 
Maltese laces, the patentees form the weavings in the following manner :— 
‘The longitudinal threads of the weavings are warp threads, and the wefting 
of the weavings is produced by two bobbin threads, which are used alter- 
nately to weft the longitudinal warp threads ; each time they are used they 
are drawn through the warp double, and are caused to form a double weft 
in the cpening or shed in the longitudinal warp thread of the fabric. The 
warp threads round which the wefting threads catch are weighted so as to 
draw off sufficient of the wefting bobbin threads to produce the double weft 
each time of wefting. When thus working the wefting threads they may 
also be caused to produce purls either on one or both edges of the weaving ; 
the purls may be made intermediate of the wefting shoots, and the motions 
may be such as to produce either twisted or other purls. 
577. J. Dopp, Oldham, “* Mules for ing and d 

March, 1865. 
This invention cannot be described without reference to the drawings. 





bling.”—Dated lst 
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Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, gc. 
561. W. Cuarg, Chancery-lane, London, “ Decorticating grain and other 
seeds.”"—A communication.—Dated 28th February, 1865. 

This invention consists in first soaking the grain for the purpose of 
softening the husk for from three to four minutes, according to the nature 
of the wheat or other grain to be decorticated. The grain thus prepared is 
ready to be subjected to the decorticating operation. The improved appa- 
ratus used for this purpose consists, First, of a pair of wood grinding 
surfaces covered with an elastic material, such as buff leather, for example, 
and also with wire gauze, one of the said grinding surfaces (the lower one 
by preference) being rotated in order to effect the decortication of the 
grain, Secondly, of a fan or blower for producing a current of air at the 
exit of the grain, for the purpose of the separation of the latter from the 
bran or husks, Thirdly, of a second pair of grinding or finishing surfaces, 
also of wood, but furnished with an elastic covering only, and having a 
blower the same as the upper pair of grinding surfaces, by passing through 
which the wheat or other grain will be decorticated and separated from the 
bran or husks, and may then be ground on an ordinary mill. 

576. N. Henwoon, Tideford, St. Germans, Cornwall, * Reaping machinery.” 
—Dated 1st March, 1865. 

This invention relates to a novel arrangement of parts adapted for 
effecting a self-acting sheaf delivery from reaping machines. The invention 
consists in the use of a series of vertical turnstiles which rotate in pairs and 
gather the stalks of corn as they are cut, and deliver the same in sheaves 
or bundles either at the back or at the side of the machine. ‘These vertical 
turnstiles are mounted on upright shafts, which are driven in either direc- 
tion by suitable toothed gearing, or by means of belts and pulleys actuated 


and depress the wire about the place where it approaches the couch rollers, 
and at the part where the wire is depressed they place a couch roller of 
any suitable size, covered with the usual jacketting, or with a soft jacket 
of any elastic material, and run it in rigid bearings, and cause an endless 
web, made of woollen cloth or any other suitable material, to pass round 
and between the surface of the coucher and the wire, when the pulp, 
having parted with a portion of its fluid in passing thereto, and in the act 
of con adheres to the endless web of felt, and is conveyed upon it to be 
dried tf any of the known processes. 

538. P A. Lecomte DE FONTAINEMOREAU, South-street, Finsbury, London, 
“€ Treatment of madder and the products obtained therefrom.”"—A conmu- 
nication.— Dated 25th February, 1865. 

To carry out this invention the roct of the madder, either fresh or dried, 
is subjected to several washings, to separate from it the mould or other 
foreign substances adhering to it, and the water employed for the several 
washing operations required for the above purpose must be very pure, and 
the same precautions must also be observed for the subsequent washings, 
particular care being taken that such waters should contain no particles 
whatever of calcareous salts, The roots being washed are then placed 
under a millstone or wooden crushers, avoiding, at the same time, with the 
= care, the contact of the roots with caicireous stones, iron, or 

rass. To reduce the roots by the operation a small quantity of pure water 
is added, and with this additional precaution they produce a very fine pulp. 

The whole is strongly stirred in a convenient vessel by any suitable means, 

and afterwards poured in a wooden frame, the bottom of which is lined 

with wire gauze, the meshes of which must be sufficiently close to retain 
all the woody parts or fibres of the roots, while, at the same time, all the 
colouring principle can run into a wooden vat with the water contained in 
the pulp, which latter is again treated by several washings, to obtain any 
of the colouring parts which may remain; and these washings are carried 
on until the water remains only very slightly coloured. The waters 
employed in all the operations are collected into the same vat. The woody 
parts of the fibres of the roots which have been collected from the upper 
surface of the wire gauze, are treated by washings of boiling water (which 
must not contain any calcareous salts), and which washings are continued 
until all the colouring elements are extracted. The waters employed in 
these last operations are collected with the waters used in the preceding 
cold washings, and to the whole of the waters su collected is added chloride 
of calcium in sufficient quantity to precipitate all the colouring principle 
therein contained. Sulphuric or chloric acid, instead of chloride of cal- 
cium, can be empleyed to precipitate the colouring principle contained in 
these waters, especially if the operations for obtaining the said colouring 
principle have in view the manufacture of alizarine. For the same pur- 
pose, also, every substance capable of forming with the colouring principle 
an insoluble compound can be usefully employed for precipitating. When, 
on the contrary, the colouring element is prepared for the purpose of 
replacing in a direct manner the madder to be employed for dyeing pur- 
poses, preference should be given to the chloride of calcium, as this last 
salt forms with the colouring principle of the madder a compound which 

ly insoluble when cold, but combining very readily, when in a 





by the main driving wheel, or from the gear which drives the gat in 
front of the machine. The turnstiles are provided with one or more arms, 
according to the crops they are intended to reap, and of course they must 
be driven at different speeds to suit the crops, for which purpose sets of 
different sized pulleys or gear wheels must be mounted on the driving 
shafta, so that they may be thrown in or out of gear when required. A 
spring catch is adapted to the lower end of the turnstiles, and is worked by 
the hand or foot of the driver when it is required to stop or put in motion 
the turnstiles. The turnstiles may be made capable of expanding to suit 
different crops, and the driving gear must be arranged to admit of the 
machine being moved either forwards or backwards, as may be required.— 
Not proceeded with, 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
550. T. W. Bays and G, A LintinnpauL, New York, U.S., “ Rocket guns and 
rocket harpoons.”— Dated 2ith February, 1865. 
The patentee claims, First, the construction of rocket harpoon guns with 
a longitudinal slot or cut on the underside of the barrel, substantially in 
the manner and for the purposes described and set forth. Secondly, the 
forming of the longitudinal grooves, slots, or openings in the upper side of 
the gun barrel for allowing the escape of a portion of the back fire to 
counteract or balance the escape of the back fire through the cut in the 
bottom of the barrel, and for elevating the protecting curtain or flap, as 
described and set forth. Thirdly, the application of the small pistol on the 
under side or side of the barrel, substantially in the manner and for the 
purposes described and set forth. Fo ly, the peculiar form of plug used 
to close the rear end of the rocket, and for carrying the barbed arms and 
looped rod. Fifthly, the loo rod for carrying the double eye and 
transverse stop or rod for at’ ng the harpoon line thereto, as set forth. 
Sixthly, surrounding the metallic rocking case or tube with paper or other 
similar substitute. 
552. R. A. Broomay, Fleet-street, London, “A combined key and weapon of 
defence.” —A communication.— Dated 27th February, 1865. 
This invention consists in forming a key and weapon of defence in one. 
The inventor hinges the shaft of the key to the ring or handle within or 
upon which it fulds when the key is not required for use; the ring or 








handle may be then firmly held by the fingers or hand and forms a good 
weapon of defence. When the key is required to be used it is opened out 
from the ring or handle, which may be of various Not proceeded 





is pl 
heated state, with the mordants deposited on the fabrics which are to be 
dyed. The colouring matter having been left to settle at the bottom of the 
vat, the liquid on the surface is filtered, and the colouring substance laid 
on very close woollen cloth, op which it is left until the water is entirely 
drained off. If the product is not to be employed directly in the neigh- 
bourhood, or if it is not to serve for manufacturing alizarine, it is strongly 
pressed, placed in a stove, and finally reduced to powder, and in this state 
it is ready for commercial purposes. 

549, W. Sim, Glasgow, ** Bctracting gases from mineral oils, and employing 
the same for illuminating and heat-producing purposes.”—Dated 27th 
February, 1865. 

This invention has for its essential object the employment of the gases 
produced by the heating of mineral oils for the production of heat and the 
generation of steam ; and when employed for the latter purpose, it is pre- 
ferred to convert the oil into gas for burning in a retort placed in the ordi- 
nary fire or fuel chamber of steam boilers. The gas may, however, be 
conveyed from a gasholder, or other apparatus suitable for containing it 
previous to being burnt. It is, however, considered advantageous to 
employ it direct from a retort placed in the furnace of the boiler, as by 
means of this it is supplied and maintained at a high temperature, which 
is very desirable for the efficient working of the process, and for effecting an 
economical use of the oil. 

554. G. Hasetine, Chancery-lane, London, “* Manufacture of mirrors.” —A 
communication.— Dated 27th February, 1865. 

The object of this invention is to coat the surfaces of glass or other sub- 
stances with a preparation of platina, obtained by dissolving it in 
nitro-muriatic acid, and evaporating it to dryness to obtain the salts of 
platina. When thus obtained it is ground into an impalpable powder. It 
is then divided into two equal parts, one part of which is dissolved with 
the oil of the flowers of lavender, and the other part \separately from the 
first part) with the spirits of ether, and evaporated to dryness, and then 
re-dissolved with the oil of the flowers of lavender. When each of the 
parts are thus prepared the first preparation is evenly spread over the sur- 
face of the glass, or other substance to be treated, with a suitable brush, 
and then allowed to dry ; the article is then placed in an oven, and heat 
applied until the metaillised surface has a dark red colour. The heat is 
then withdrawn, and the plate of glass or other substance allowed to cool, 
when it is removed from the oven. The second part of the solution 
of platina is now applied with a brush as before, and the plate of glass or 
other substance again placed in the oven, and re-heated until it assumes a 
dark red colour, The fire is now withdrawn, and the article operated upon 








hydr, 


564. J. Forprep, Blackheath, Kent, ‘‘ Improvements in treating ocarbon 
= 9 in vessels for containing the same,”—Dated 28th February, 


1 
The patentee claims, First, the employment of a solution of caustic soda 


or potash as a preliminary treatment or process of purification of the 
crade or of the distilled oils or hydrocarbons resulting from the distillation 
of coal, shale, or peat at a low temperature, Secondly, the treatment of 
the deposit or foots resulting from the action of the caustic soda or _ 
in the crude or unrefined oils, and also in the treatment of the deposit 
or foots resulting from the action of sulphuric acid on the partially refined 
or impure oils in the manner described. Thirdly, the lining or coating the 
interior of the wooden casks, or similar vessels, employed for the storing or 
een refined or finished oils, with an admixture of glue and 
treacle, as described, 





Crass 9.—ELECTRICITY.—NOonE. 


Cuass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


484. C. Bauucu, Bristol, “ Machinery for sewing or uniting leather and other 
hard substances.” —Dated 21st February, i865. 

This invention cannot be described without reference to the drawings. 
498. J. Carter, Prince of Wales’-road, Haverstock-hill, “‘ Apparatus for 

ventilating hats.”—Dated 22nd February, 1365. 

For the purposes of this invention, when constructing a ventilating appa- 
ratus for a hat a tube is used formed with a movable or fixed flange at one 
end, or it may be otherwise formed to facilitate its being attached to the 
crown of a hat. This tube is divided into two channels or compartments 
by a partition fixed longitudinally therein. The lower end of the tube is 
closed while the upper end is open, and there is an opening on each side of 
the tube near its opposite ends, through one cf which hot air passes away 
out of the hat, and through the other cool air passes into the hat. In place 
of the tube having a longitudinal partition, two tubes may be used, one 
within the other, leaving a space between the inner and outer tubes. In 
this arrangement the outer tube has similar means for fastening it to the 
interior of a hat, a3 are above mentioned. The air from the interiorjof the 
hat descends in one direction, while cool air descends in the other direction 
into the hat, or two tubes may be placed side by side. 

499. G. N. Suore, Lyme Regis, Dorsetshire, “‘ Iron safes and strong rooms.” 
—Dated 22nd February, 1865. 

For the ee of this invention, in constructing the framing and door 
of an iron e or strong room, the angle around the door frame against 
which the door usually shuts is filled with hardened bars, by preference of 
tempered steel, and the surfaces of such bars against. which the door shuts 
are made of a hollow curved form, while the edges of the door are made of 
a like convex transverse section, so that the edges of the door may fit 
correctly to the hardened surfaces against which they come. 

502. D. Barr, Birmingham, ‘* Machinery for-dressing fruit.”—Dated 22nd 
February, 1865. 

This invention cannot be described without reference to the drawings. 

505. W. Westsury and T. WatuEN, Birmingham, “ Holding, attaching, or 
suspending fancy articles as exposed in bazaars, show-rooms, or shop 
windous for sale, dc." —Dated 23rd February, 1865. 

This invention consists in adapting hard drawn wire suitably bent and 
fashioned so as to obtain an elastic and spring force of sufficient strength 
to retain large or small price tickets, or other notifications required to be 
temporarily held, attached, or applied to articles exposed in bazaars, shops, 
and show-rooms, where fancy articles are generally displayed for exhibition 
or sale, such ticket or paper-holders being likewise so fashioned as to be 
provided with the means of suspension as well as for holding the article to 
which the price ticket has reference; but in cases where such ticket- 
holders are required for attachment to woven fabrics, the inventors purpose 
sharpening one end of the wire like an ordinary pin, by which it may 
puncture the fabric or hook on to it. —Not proceeded with. 

507. S. Wurrrieup, Birmingham, ** Locks or) fastenings for safes or strong 
boxes.” —Dated 23rd February, 1865. 

The patentee claims locking or fastening safes or strong boxes by means 
of screw bolts carried by the door of the safe or strong box, which said 
screw bolts are made to advance into and retire from the sides of the safe 
or box by a screwing motion, or, in the case of double doors, from the edge 
of one door into the edge of the other door, the said screw bolts being used 
alone in combination with plain or ordinary bolts, whether the said screw 
bolts have the requisite rotary motion transmitted to them from an axis 
carried by the mechanism of the lock or by an independent axis. 

608. W. S. Mappin, Birmingham, “ Manufacture of safes or strong boxes.” 
—Dated 23rd February, 1865. 

The patentee claims, First, making safes or strong boxes from plates of 
iron or steel having flanges or ribs on one side, and connecting or eugagivg 
the said plates together by means of the said flanges or ribs, essentially 
as described. Secondly, rivetting together the parts of safes or strong 
boxes by means of rivets having flanges or enlargements at or near the 
middle of the shanks of the said rivets, the said flanges or enlargements 
preventing the rivets being driven out of the rivet holes, as described. 

514. H. K. Tayion, Bath, “ Apparatus employed for protecting bullion, 
jewellery, or other valuable property contained in safes, from being stolen 
or damaged by fire.” —Dated 23rd February, 1365, 

For the purposes of this invention the inventor deposits the valuables 
which it is intended to protect in a case, box, or safe of suitable construc- 
tion (by preference fire-proof), mounted upon a truck, or upon wheels or 
castors, so that it can be readily moved for convenience from place to place 
to have the valuables deposited therein. The door of this case or safe is 
then securely locked, and it is moved out upon its truck or wheels through 
the entrance to the exterior of the building, where it is received upon 
inclines and conducted into another strong box, case, or safe, which may 
also be constructed of fire-proof and burglar-proof materials if desired. 
The door of the first-mentioned safe is first passed through the door into 
the external case or safe, and a strong bolt or staple on the door of the 
inner safe passes through an opening in the external case or safe, and is 
secured thereto by a padlock or other suitable fastening. The door of the 
external case or safe is then locked over the back of the inner safe, the 
upper part of the external case or safe being firmly secured to a chain of 
great strength, which passes up over a pulley carried by a projecting 
bracket or support of adequate strength let into or affixed to the interior of 
the building. The chain by which the external case or safe is suspended 
then passes over another pulley, the axis of which is supported by the 
bracket, or otherwise, near the front wall of the building, the chain then 
passing downwards aod around the barrel of a winch, on the axis of which 
there is a toothed wheel actuated by a pinion upon another axis, the 
external end of which axis is suitably formed for receiving the socket of a 
winch handle, by which arrangement of apparatus the external safe can be 
readily hoisted to such a height as may be considered desirable for safety, 
or out of the reach of being tampered with by burglars. Upon the axis of 
the barrel there is a ratchet wheel and pawl to arrest the downward move- 
ment of the safe when in the act of being raised, the pawl being readily 
released by a lever when required in the act of lowering. The exposed 
parts of the chain may be protected by passing through a stout iron tube. 
—Not proceeded with. 

523. 8S. W. Worssam, King's-road, Chelsea, “‘ Machinery for sawing wood.” 
—Dated 24th February, 1865. 

This inveutiva cannot be described without reference to the drawings. 

527. W. WinTER, Leeds, “* Sewing machines.” —Dated 24th February, 1865. 

This invention has reference to the feed motions of sewing machines, and 
has for its objects the simplification of such motions by direct action, as 
well as the obtaining, at option, a right or left-handed “‘ feed,” that is to 
say, machines made on this improved principle may have the carrying foot 
and feed wheel placed on either side of the needle, subject to the nature of 
the work required.—WNot proceeded with, 

529. J. Bapcock, Aldersgate-street, London, *' Crinoline skirts."—Dated 24th 
February, 1365. - 

In constructing crinoline skirts the patentee employs, as heretofore, hoops 
of thin steel, and, in order to secure these to the fabric of the skirt, he 
places on the hoops, at distances apart, buttons, which, in place of being 
made with ordinary shanks, are made with wide metal loops, and through 
these loops the steels are threaded before their ends are connected to form 
the hoops. In the fabric of the skirt he forms button-holes at distances 
apart, one for each of the buttons ; the hoops are then attached to the skirt 
simply by passing the buttons on the hoops through the button-holes in the 
skirt. This arrangement allows the hoops to be readily detached from the 
fabric of the skirt when it requires washing. The hoops are capable of 
sliding through loops or shanks of the buttons, so that they adjust them- 
selves to the position of the button-holes. This is an important feature of 
the arrangement, as without it there would be great difficulty in making 
the button-holes exactly to correspond with the buttons. 

534. F. Chaupet, Coleman-street, London, “ Preparation of certain iron ores 
or residues for use in the blast furnace.” —Dated 25th February, 1865. 

Various attempts have been made with a view to aggregate the pulverised 
residue from ordinary iron pyrites by means of clay and water, and mould- 
ing the pasty mixture in the form of blocks or bricks, but they have failed, 
owing to a want of consistence in the bricks when dried, and also to the 
large proportion of useless matter introduced. By this invention the 
patentee proposes to remedy these defects by availing himself of the pro- 
perty possessed by hydraulic cements (suoh, for instance, as Portland 
cement or Roman cement, when mixed in small proportions with the 
moistened residues), of forming a body which, after strong compression 
and a few days’ exposure to the air, becomes a hardened compact mass. 


allowed to — before coming in contact with the cold atmosphere.—WNot | 535. J. STARLEY, Coventry, ‘* Sewing machines.”—Dated 25th February, 1865, 


proceeded e 


This invention refers particularly to machines in which the work is sup- 
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ported on a cylindrical arm in which the shuttle or lower thread bobbin is 
contained. bp gh EN pig poe 
sewing progresses by means of a roughened on the ery, 

Foughene. surface of the comin; rape Paty a4 
of cylindrical arm, and 


wor! down on to the feed 
such machine, however, the 
been made as a piece by itself, and from the parts of 
the cylindrical arm on each side of it, which is an inconvenient arrange- 
ment, and involves more or less complication in driving the feed ring. 
According to this invention the patentee forms the feed ring on the casing 
of the outer end of the cyliudrical arm, and drives both it and the casing 
by means of an axis passing through the arm centrally from end to end ; 
at the extremity of this axis is a feather or stop, and this engages with the 
disc which closes the end of the casing, so that the feed ring and the casing 
rotate together, and the shuttle or lower bobbin traverses to and fro within 
it. The casing and feed ring are readily slidden off the arm to allow free 
access to the shuttle. 
542. C. WuiTine, Lewisham, ‘‘ Portable frames and joints for tables and other 
articles.” —Dated 27th 1865, 

In constructing these frames the patentee forms the joints with mortices 
or sockets, and tenons, dovetails, or tongues, of brass, iron, or other 
metal, cast, rolled, or pressed to the required section, the latter being made 
to simply slide or drop in and lift out of the former. For tables of the 
better class he prefers to make the male and female parts of brass or cast 
malleable iron, but for ordi purposes common castings may be used. 
The metal sockets are let into the pillars, legs, or supports, and the tongues 
fixed to the ends of the side and end frames, and, except when tife supports 
and frames are made entirely of metal, the joints and bearers of that 
material are concealed by the mahogany or other woodwork of the table. 
When it is required to make the frames so that they can be lengthened, as 
in the case of dining-tables, the sockets are made in triple form, or the 
frames are made with changing sides of extra length. 

546. G. K. Grypiin, South Hackney, London, “ Air-tight jars for preserving 
eggs and fruit, &c.”—Dated 27th February, 1865. 

These jars and their covers are so constructed that they will show at any 
time whether they are really air-tight, and how long they remain so. To 
obtain this result the inventor employs for the outside covering of the jar a 
cap made of some elastic material, such as india-rubber, with a strong ring 
of the same material which fits in a groove after the air of the jar is 
rarified, either by placing it in hot water or by packing the material. 
When hot the cap is fixed on the jar, which will be found depressed on the 
jar cooling, and remain so as long as the jar keeps perfectly air-tight.—Not 
proceeded with, 

547. C. Cuine, Little St. Andrew-street, St. Martin’s-lane, London, “* An 
improved jluid valve,”—Dated 27th February, 1865. 

The patentee claims, First, the peculiar arrang t of the corresponding 
portions of the cylindrical vessel, and the plunger, as described, for adapting 
quicksilver, or any other suitable fluid, to the purpose of controlling the 
passage of other liquids or fluids of less specific vity. Secondly, the 
double receptacles for quicksilver, or other sealing fluid, and the arrange- 
ment of parts described whereby the same movement of the plunger 
produces a reverse action in the respective fluid receptacles, and so 
accomplishes in each case the particular effect required. 


548. M. B. Nairn, Kircaldy, Fifeshire, “‘ Manufacture or treatment of floor- 
cloths,” —Dated 27th February, 1865. 

This invention has for its object, by improving the manufacture or treat- 
ment of floor-cloths, to render them, when dried by artificial heat, 
generally superior in quality and durability, and less liable to distortion or 
stretching than heretofore. The invention consists in introducing moisture 
into the drying chambers or stoves to compensate to some extent for the 
volatile oils driven off from the paint, and to prevent the goods from 
shrinking or stretching. 


551. R. Barcuay, Kilmarnock, “ Sewing machines,"—Dated 27th February, 
1865 





This invention consists, chiefly, in so combining and arranging many of 
the working parts in sewing machines that they are rendered much more 
efficient and durable than heretofore. The body of the machine, consisting 
of a sole plate and projecting trunk, may be similar to many now in use, 
and the main or actuating shaft which passes through the trunk has an 
overhung pulley and fly-wheel keyed on one end, and on the other end 
there is keyed a particularly shaped cam for working the forward motiun 
of the feed bar. At a certain short distance from the centre of the main 
shaft a crank pin is passed through the cam, upon which pin two friction 
rollers run loose, one on each side of the cam. The overhung part of this 
crank pin, with its friction roller, gears and works within a heart-shaped 
quadrant attached to the needle bar, and gives to it the required recipro- 
cating vertical motion at each revolution. The inside part of the crank 
pin comes in contact with a small bell crank, which,at each revolution, 
raises the spring detent of the feed bar, and admits of the backward motion 
of the said bar when little or no weight is on the cloth. The needle and 
feed bars work vertical and nearly parallel with each other in guides formed 
on the inside of the front plate of the machine; notwithstanding the 
vertical motion of the feed bar, it is also at its lower end only free to move 

transversely to an extent equalling the required pitch of feed, and the 
backward motion of this feed bar is plished by a projection on the 
needle bar acting through a small lever on the feed bar. When the needle bar 
with its needle has risen sufficiently high to clear the cloth, the feed cam 
comes in contact with a small lever, which, being connected through a slot 
in the feed bar, gives to it the forward or take-up motion, and for so much 
of the revolution retains the bars in position until the downward motion of 
the needle bar and its projection comes in contact with the small lever 
acting on the feed bar; at the same moment the cam has turned so as to 
disengage the feed bars, and the backward motion of it is accomplished 
when the needle is so far through the cloth. The novelty of this arrange- 
ment of feed motion consists in causing the descent of the needle bar to 
produce the backward motion of the feed bar. The motion for working the 
shuttle slide or driver in this machine is communica'ed from an overhung 
crank pin through the intervention of a connecting rod to a horizontal 
rocking shaft just underneath the sole plate. This shaft has an overhung 
spanner on each end, the one receiving motion from the connecting rod, 
and the other transmitting it through a short link attached to the shuttle 
slide or driver, The tension holes in this shuttle are similar to those of 
other hines, but in addition to these holes a small projecting arm is 
fixed in the inside of the shuttle, and an eye or hole is formed on the pro- 
jecting end of this arm, so that the thread may be laced through it and 
one or more of the shuttle holes, producing, as it were, the lacing of the 
even numbers as well as the odd numbers, so that by this means the 
tension may be adjusted to the greatest nicety. The saddle supporting 
the work in this arrangement is fluted in the direction of the stitch on each 
side of the needle hole, and guides the cloth in a straight line. 


555. G.T. ELLwick, Ratcliff Cross, Stepney, ‘‘ Apparatus for baking biscuits.” 
—Dated 27th February, 1865. 

This invention has refi to hinery or app of that class in 
which endless platforms, belts, or webs of metal plates suitably jointed 
together, or other suitably constructed metallic webs, are employed 
for the purpose of conveying the biscuits to be baked into and through the 
heated chamber, whereby the baking is effected, and consists in separating 
the upper and lower or forward and return moving portions of the web 
(either by the employment of drums of increased size, or by making use 
of additional drums, toa ter distance apart than heretofore, in making 
use of an additional rnace or furnaces, or in so arranging the 
flues of a single furnace as that both the upper or forward and the lower or 
return moving portions of the platform or web shall be available, and that 
biscuits may be baked upon the upper surfaces of each.—Not proceeded 
with. 

557. M. Mason, Manchester, ‘‘ Apparatus for cutting paper, pasteboard, dc,” 
— Dated 28th February, 1865. 

This invention relates to a novel arrangement and construction of appara- 
tus for cutting paper, pasteboard, or other suitable material, wherein the 
knife or cutter is stationary, and the paper or material is brought into con- 
tact therewith by being raised upwards in a diagonal direction. The 
invention consists in the employment and use of a table and pressing bar 
to hold the paper or material thereon, which are mounted on a carriage 
and capable of being turned on a centre or circular plate on such carriage, 
so as to bring any side of the material under the cutting blade. This 
carriage is caused to travel up an inclined slide towards the stationary 
blade by means of a double wire rope or chain attached thereto, and which 
= round two pulleys actuated by a long lever or handle, the whole 

ing supported in a suitable framing. Thus, when any material is to be 
cut, it is secured and pressed upon the table ny the pressing bar or clamp, 
the carriage is then drawn forcibly up the incline by the rope and pulleys, 
and the material comes in contact with the knife in a diagonal line, and a 
clean diagonal cut is effected ; the carriage may then be lowered, and the 
table turned partly round to bring another portion of the material under 
the knife for another cut.—Not proceeded with. 

558. G. Lauper, Glasgow, “ Machinery for mining coal, &c.”—A communi- 
cation, Dated 28th February, 184. 

This invention cannot be described without reference to the drawings. 

559. J. M. Hart, Cheapside, London, “ Construction of doors or other covers 
of safesor depositories.” — Date 28th February, 1865. 

Tus invention cannot be described without reference to the drawings, 

560. A. Davy, Spring-hill, Shefield, “* Sotid ivon scales with bolsters for ali 
kinds of spring knives.” —Vated 8th February, 1865. 

In performing this invention the patentee takes a rod of iron of the 
required size, breadth, or strength, and after it has been made sufficiently 
hot in a furnace, or such other means as are usually employed, he places 
the hot iron between a pair of revolving rolls, one of them having one or 
more transverse grooves, plain or ornamental, of any size that may be 











required cut or cast in it, either partially across or the whole length of the 
Tolls, and at such distances apart as the length of the rolls may be required ; 





the plain part or surface of the rolls press out and flatten down the iron 

sufficiently thin and broad to form the web or scale, the substance required 

to form the bolster being forced into the grooves, He then separates the 

scales by Roaany J or other means, and stamps or the substance left 

by the grooves in dies or prints into any desired s' or ornamental! form, 

565. G. Wiemann, Moorgate-street, London, ‘‘ Dies for cutting screws.”— 
A communication. — Dated 28th February, 1865. 

This invention relates to a peculiar construction of die intended to be em- 
ployed in the cutting of metal screw threads, whereby economy of time and 
labour is obtained with greater exactitude in the screw threads so cut. 
According to this invention it is proposed to make the through the 
die conical, and to form three or more projecting sharp edged ribs therein, 
the edge of each rib having a number of sharp pointed cutting teeth or 
serrations made thereon of a pitch corresponding to the pitch of the screw 
thread to be cut. The teeth at the entering or wider side of the die are 
shorter and stronger than those at the opposite or smaller side, and serve to 
remove the outer skin of the metal and make the first or preparatory cut ; 
but as the rod or blank is secured inwards, the teeth gradually cut deeper 
and deeper, until by the time the blank has passed through the die the -_ 


toilsome care—bestowed upon every separate operation, fully ex- 
plained why the wheels and axles of this company are dened Al 
amongst the railway engineers who have not yet followed the example 
of Mr. Ramsbottom in testing the quality of tires and axles made of 
steel. But much of this exactitude and care was necessitated by the 
want of the two great requisites—homog and continuity 
(or absence of welding). Standing gazing at the welding of a tire 
by six brawny Vulcans, as they sw ponderous si and 
rained rapid and measured blows upon the seam to be united, one 
could not help being struck with surprise that so cosily a work of 
manufacturing supererogation should continue to be practised in an 
establishment which seemed to possess in so high a degree the 
elements of progress. Nor was our surprise the less when we watched 
the well-known pa of building a tire. Here was the Roman 
lictor’s bundle of rods—the latter, however, wedge-shaped—all being 
beaten, at immense toil and cost, into as compact a mass as it was 

ble to secure by such a process. Determining, if we were a 








depth of the thread is cut, thus dispensing with the tedious operati 

passing the blank through three or more separate dies. As the teeth act 

solely as absolute cutters, a better thread is obtained than by the present 

dies, wherein the thread is partlyjformed by compression of the metal, If 

desired this die may be made in two or more parts.—Not proceeded with, 

567. S. Wairine, Maida-hill, London, ‘‘Shop and other counters, &c."— 
Dated 28th February, 1865. 

This invention consists in forming those parts of a shop or other counter, 
or pay place of a railway station or other surface on which money is com- 
monly laid, with grooves or undulations in order that the pieces of money 
laid thereon may be more or less unsupported at parts, and that the point 
or eud of the finger may more readily raise a piece of money when it is pre- 
vented by the thumb from sliding on the surface on which it is laid, 

568. T.S. Haun, Truro, Cornwall, “ Gas burners.”—Dated 28th February, 


This invention cannot be described without reference to the drawings. 

569. J. B. Toussaint, Charing Cross, London, “ Gaiters, spatter dashers, dc.” 
— Dated 1st March, 1865. 

This invention cannot be described without reference to the drawings. 

570. S. WHITFIgLD, Birmingham, “ Locks and bolts for fastening doors, and 
door bars and drawers.”— Dated 1st March, 1865. 

This invention consists in employing screw bolts for the bolts of locks and 
bolts for fastening doors and door bars and drawers, instead of employing 
plain cylinders or rectilinear bolts, and in propelling the said screw bolts 
into and withdrawing them from screwed staples or screw boxes or plain 
staples, the propul and withd | of the bolts being effected by a 
screwing mo tion instead of a rectilinear sliding motion, as is usual. 

571. J. Youne, Manchester, “‘ Distilling bituminous substances.”—Dated 1st 

* March, 1865. - 

These improvements in distilling bi consist in the 
employment for the distillation of such of a chamber or vessel 
with an opening at the top, by which the coal or other bituminous sub- 
stance is introduced, and an opening at the bottom by which the residue is 
withdrawn, the heat required to distil the bituminous substance being the 
hot products from the combustion of coke or other fuel forced or drawn 
through the interior of the chamber or vessel among the substances to be 
distilled 
572. G. H. J. Bantu, Highfield Villas, York-road, St. Pancras, London, 

** Condensation and refrigeration of vapours and fluids."—Dated 1st 
March, 1865. 

The patentee claims, First, a method of causing vapour or fluid to 
traverse a ive or ti series of spaces formed in a narrow 
chamber by inclined platforms or partitions (which in effect is similar to 
making vapour or fluid traverse a worm, as in the ordinary process of distil- 
lation), and cooling the vapour or fluid by contact or contiguity with short 
tubes, which are kept cooled by the method described, with air, gases, or 
vapours. Secondly, employing moisture, with air, or gas, or vapour, as 
described, to increase the power of cooling or conducting away heat, or 
any other suitable method of employing moisture for this purpose employed 
in this apparatus. Thirdly, the apparatus described for condensing vapours 
and fluids and refrigerating vapours and fluids. 

574. C. J. FALKMAN, Craven-street, Strand, London, “‘ Apparatus for distil- 
ling, purifying, and storing spirituous liquors.”—Dated 1st March, 
1865. 
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This invention, so far as relates to the storing of spirituous liquors, con- 
sists in the employment of casks made of zinc, or of casks of iron or wood 
coated or lined with zine, 

578. W. E. Kocus, Cannon-row, Westminster, ** Construction of beams or 
supports.’— Dated 1st March, 1865. 

This invention cannot be described without reforence to the drawings, 

585. S. Cuatwoop, Bolton, ‘‘ Manufacture of safes."—Dated 2nd March, 
1865. 


This invention cannot be described without reference to the drawings, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

On 'CHANGE IN Birminauam YusTerDay: Firmness of Prices for 
Pig and Finished Iron—Soutnu Srarrorpsurre Iron at THE 
Sorree wv Birmincuam: Excellent Representation—Tuz MaktnG 
or AXLES AND TIRES AND THE BrssemEr Process: Remarks 
and Description—Harpwakrs: Condition Satisfactory. 

Aut the descriptions of finished iron that have been recently in 
demand are still in great request. The rates are firmer now than 
they have been for some weeks past; indeed, at the preliminary 
meeting, which will be held this day week, there is no probability 
of any alteration being made in the list, there being no doubt but 
the prevailing prices will be recommended to the quarterly meetings 
for re-adoption during the ensuing three months. During the past 
week there has been comparatively little work done at many 
establishments, owing te the great heat; and there are certain works 
where puddling has not even yet (Thursday) been begun this week. 
Those consumers of forge pig iron who had delayed their purchases 
until yesterday (Thursday) in Birmingham found it impossible, if 
they were compelled to buy, to obtain what they desired at other 
than advanced terms upon those which formed the basis of transac- 
tions when they purchased last quarter. ‘The heavier quantities 
have, hewever, been already secured at last quarter's prices, and 
certain of the first-class buyers who were not compelled to close 
negociations, rather than give the advance demanded by vendors, 
resolved to retire from the market until they will be compelled to 
appear again in the middle of next month; running the risk of the 
material having, in the meantime, become dearer. While it is 
scarcely expected to go down, it is generally thought at that date it 
will have been declared up. 

At the soirée at the Town Hall in Birmingham, when so many 
objects were collected together for the interest and the edification of 
the British Association, there was a cabinet in the north gallery 
which attracted much of the attention of persons who may be sup- 
posed to be concerned in the class of products which it contained, and 
which deserves passing notice here. Requested by the Birmingham 
Association of Mechanical Engineers to send a contribution, the pro- 
prietors of the Rabone Bridge Ironworks, Soho, showed a cabinet 
containing as many as four hundred specimens of Staffordshire 
finished iron. The chief proprietor of the works named is Mr. Job 
Richards, who, as manager of the Round Oak Works of the Earl of 
Dudley, prevented South Staffordshire from being ‘‘ nowhere” at the 
Exhibition of 62; and the specimens in the Town Hall cabinet were 
worthy successors of those whick secured merited eulogium when they 
were seen under the “ Brompton boilers.” There was a cleanness 
and a ductility about them, which, when combined with the stringy 
fibre of some, and the compact and brilliant crystalline fractures of 
other samples, creditably upheld the fame of this part of the world 
for the making of admirable finished iron. One of the sections was 
a sample of cable iron. At one end it had a fine granular appearance, 
while at the other a very tough fibre was eee f seen, and it was 
explained that the bar would bear being doubled or twisted in any 
form, and manipulated either hot or cold. The certificates of Mr. 
Armstrong and also of Colonel Campbell (of the Royal Gun Factories 
at Woolwich) seemed to indicate that the iron was approved, and, to 
some extent, used by both in the manufacture of ordnance. 

We were of the “section” who, yesterday —? week, 
visited the three works at Wednesbury. The whole works of the 
Patent Shaft and Axletree Company, and in particular the wheel 
department, which is under the management and upon the design of 
Mr. R. Brown, are evidently well managed. We have been through 
few establishments where thoroughness is so conspicuous in every 
department. The minute exactness and the extreme care—almost 





shareholder in many of the lines that we could name, we would, “ at 
the next general meeting,” inquire if the directors knew of such 
things as weldiess steel tyres, and axles worked out of solid ingots of 
the same metal, we hastened on to witness the Bessemer process in 
operation at the adjoining works of Messrs. Lloyds, Foster, and Co. 
How great the contrast to the clumsy and innately defective process 
of making iron b piling was here presented! ‘Two iron converters, 
of the pear or still s' and having the neck slightly bent, swung 
by their axes upon their trunnions near to one of the walls of the 
building. The converters, with their fire-clay lining, weighed each 
11 tons, and one of them was being heated when the Section entered, 
The process of heating was a pretty exhibition, as the fire 
flew out of the mouth of the converter under the domes 
that communicated with the stack by which the fire escaped 
into the air; and the company availed themselves of the chairs 
which were placed in a semi-circle around the converter and the 
pit over which it was swung and in which lay the moulds, with all 
the zest of a party of amateur chemists, about to witness some 
experiments by Professor Faraday, or a pyrotechnic display at 
Cremorne. The place was as trim as the engine-house of the 
Warrior or the Royal Sovereign. A youth stood on an elevated 
platform with his hands upon certain gearing by which he worked 
the apparatus attached to the hydraulic pumping engine that 
supplied all the motive power for forcing the compressed air 
into the converter and for moving the vessel, head up or 
head down—always backward—or for working the crane to which 
the casting ladle was attached. When it was desired that the 
machinery should be put into operation there was no shouting to the 
youth who held the gearing, but the directors of the operations, by 
the use of certain signals, as the captain of a Thames boat to the 
steerer, intimated what was to be done, and the converter was 
swung on its trunnions, or the casting ladle was raised and moved 
round over the crescent of moulds, as might be required. Befure the 
melted pig iron was run into the converter, Mr. Bessemer himself, 
standing near to the gearing described, and by the side of Mr. 
Sampson Lloyds, began, at that gentlemans request, he said, to 
give a popular description of the process. The happy inventor of the 
process was quickly identified ; those who knew him called his name, 
and hearty cheers burst forth on all hands. Mr. Bessemer said :—“ The 
iron that is about to be operated upon is of that class known as pig 
iron or cast iron. About four tons of it has been melted in a furnace 
in the adjoining room, and will be poured into the vessel by means of 
the spout now suspended above it. As soon as the whole of this 
metal has entered the vessel, air will be admitted through the axis 
on which the vessel moves into the lower part or tyre 
boxes, through which it will pass upwards through about sevent 

openings of half an inch in diameter into the fluid metal. The air is 
forced in at a pressure of 20 Ib. to the square iuch, and is sufficient to 
balance the pressure of the fluid column of metal and prevent it 
entering the opening through which the air enters. The air in 
passing into the fluid metal is found to divide itself into innumerable 
small globules, which pervade the whole of the fluid metal. Now, 
as atmospheric air contains oxygen and fluid cast iron contains 
about 4 per cent of carbon, it results that the oxygen of the atmo- 
sphere at once unites with the carbon of the iron, producing an 
intense combustion, and this combustion affects the entire body of 
the fluid metal, which is, in reality, a mixture of fire and iron. By 
this means a very rapid absorption of the heat so developed takes 
place. The iron thus acquires a continued increase of temperature 
until it arrives at a point hitherto wholly unknown in metallurgical 
operations. The ——- heat of our furnaces only suflices to render 
malleable iron sufficiently soft to be indented with the heavy blows 
of a powerful hammer; but in this process the temperature is so 
immensely increased beyond that point as to retain the malleable iron 
in a fluid state. While this increase of temperature has been going on 
the large quantity of carbon present in cast iron, to which it owes its 
biack and brittle character, is removed, and when the whole of the 
carbon has been thus eliminated from the metal, a known weight of 
carburet of iron—i.e., pig iron of a pure quality—is added, so as to 
restore such an amount of carbon as will constitute steel of the 
desired quality. The metal, after this admixture, is poured into a 
casting ladle, supported - a hydraulic crane, and is brought 
vertically over a number of moulds placed in a segment of a circle 
round the crane. The lower part of the ladle, into which the steel 
has been poured, is provided with a valve made of fire-clay (with 
which, we may add, the converter is lined). This valve is operated 
upon by a handie, so that the workman can tap and run out from 
the bottom of the vessel a portion of the metal into each of the 
moulds as the crane passes over them in succession. By this means 
blocks of steel, of any desired form or size, are rapidly made, The 
steel, in a heated state, can be taken to the rolls or large hammers, 
and be there fashioned in the ordinary way into bars or plates of 
any desired form or section. In this process very little manual 
labour is required, nearly all the operations being performed by an 
hydraulic apparatus, provided with a small hydraulic pumping 
engine of only 10-horse power.” The Section were audibly comment- 
ing in terms of admiration upon the pithy and intelligible explana- 
tion, so great a contrast to some other “ descriptions ” that had been 
heard in the Sections, when the molten charge began to run down 
the spout and enter the neck of the converter, which had been 
brought back to the — t to receive it. Cheers accom- 
panied the operation, and they e loud when, having received 
its — the converter was swung back with its throat under the 
dome, and the air being turned in, combustion became fierce and 
rapid, and the boiling scoria, too heavy to pass up the stack with 
the flames, fell in countless rainbow-tinted stars upon the pave- 
ment of the laboratory that was blanched by the intense 
light of the flame as if so much magnesian wire was 
burning over it. Directly that, by the subsiding of the flame, 
the director knew that the operation was all but complete, the con- 
verter was brought with its neck back again to the spout, and a small 
quantity of molten carburet of iron was passed in. Instantly flames 


rushed out, and up to the roof of the building, as if the speigeleisen 
had m so much oil. Expressions of affright escaped from some 
of the spectators, but the operation was complete. ithout being 


turned back to the upright position which it had occupied during 
the greater portion of the proceedings, the converter was turned fully 
down, with its neck over the ladle, which rose to receive the fluid 
steel which was now poured out, and worth ay £20 aton. A 
pie-crust covered the metal in the ladle, the valve in the ladle was 
opened, the steel ran into the moulds, and the ladle passed over 
them in the segment of the circle in which they stood; the liquid 
metal boiled as it was shut up in the moulds, and the company 
dispersed over the works expressing their admiration of what the 
had seen, and then proceeded to the tube works of Messrs. Russe! 
where they saw Siemens’ regenerating furuace in complete and prac- 
tical working. 

An average amount of activity still continues to prevail in the 
hardware trades of this district. In Birmingham almost every 
branch is in a healthy condition, the e-tool makers and the 
hollow-ware man ially so. Wolverhampton the 
japanners and the ironfounders are busy, and the same remark 
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supe: singe as forcibly to the brassfounders, the prospect of an 
dvance in the prices of the metals having given an additional 
eoporus So vest manufacture. , The lock and safe makers are also 
ell employed. Mr. J. Chubb, of the well-known lock firm in that 
town and ion, has just patented an invention for the prevention 
of safe doors being opened by means of the wedges so efficiently used 
by professional burglars. At Willenhall little is at present being 
done in consequence of holidays; but in other parts of the district 
the vations branches of manufacture are in a steady condition, and 
the'complaints of slackness of orders are very few. 
- Ow Tuesday last the three sons of his Highness the Nawab Nazim 
of Bengal and a large suite, richly dressed in their native costumes, 
visited the establishments of Messrs. R. W. Winfield and Co. and 
Mr. Joseph Gillott (pen making) in Birmingham. At the first 
place they were shown the many processes gone through before a 
chandelier is completed, and also metal rolling, printing, wire 
drawing, &c. The visitors expressed themselves much pleased 
with what they had seen. 

A visit made to the house of James Watt, in Birmingham, by an 
Edinburgh gentleman, during the sitting of the British Associa- 
tion, is thus described :—‘‘ We were admitted into his workroom—a 
garret at the top of the house. It appears he had a scolding wife, 
who didn’t like the messes and noises he made, so he was sent to 
the attic. This room is exactly as Watt left it. The very ashes 
are still in the grate ; his little lathe has a bit of unfinished work in 
it; tools lie about; books and drawings are in old drawers, and 
strewed here and there. It is a miserable little place. Only four 
of us could get in at one time; in fact, the daughter of the house, 
who went with us, bad to tuck herself into all manner of shapes to 
prevent her crinoline sweeping all the letters into the corners. The 
house is a very good one, and Watt was very rich when he died 
there ; but it is clear his wife kept him and his little workroom in 
the background. This room has only been recently opened. By 
the will of Watt’s son it was ordered to be left for ever as the old 
man left it when he last went out at its door. It was not looked 
into for more than thirty years,” 

The demand for coal has continued small since our last, both on 
account of domestic and mill purposes. Nevertheless there is a fair 
inquiry coming from a distance for steam coal, and the orders are 
said to be daily increasing in value. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: Steamers to 
New Orleans: British and South American St hip Company 
Stare or Taave: Sheffield: Leeds: South Yorkshire—Utimisation 
or Sewace: Preston: Report of Mr. Newton, C.E.—Nortu- 
Eastern District; The Cleveland Iron Trade: Railway Matters : 
New Graving Dock at Jarrow—Bower Exeiosion at Cotuyaurst 
—Coan iv Yorksuine—Nortu-Eastern Ratwway: Completion of 
an Additional Section—River Wear Commissioners— WAKEFIELD 
InpustaiaL AND Fine Art Exuisition~Tue Eastern Ports: 
Harwich: Great Yarmouth—Scotiann: Bridce over the Forth: 
Railway Surveys: Clyde Shipbuilding; A New Railway Safety Sig- 
nal: Berwickshire Railway. 

WE have several Liverpool items. At the last sitting of the Mersey 
Docks and Harbour Board the jomt Committees of Works and 
Docks and Quays stated that, having considered the letter of Mr. 
Maclver, referred to them in relation to temporary accommodation 
for his company’s steamers in the Canada dock, they had come to a 
resolution to the effect that while the Morpeth dock is in course of 
construction the harbourmaster be directed to accommodate Messrs. 
Maclver with a berth on the west side of the Canada dock for any 
ove of their vessels of too great a draught of water to pass the 
entrance at the Huskisson dock. The resolution was agreed to. A 
deputation from the board waited upon the Finance Committee of 
the Corporation on Friday, when, we believe, a satisfactory under- 
standing was arrived at with reference to the value of the land re 
quired for the intended new dock approaches, and the basis upon 
which the terms of purchase would be arranged. A new line of 
steamers to run direct between Liverpool and New Orleans has been 
established by the British and American Steam Navigation Company. 
‘This line was in contemplation previous to the breaking out of the 
war in the United States, and only delayed for the time on that 
account. For many years past a large business has been carried on 
between Liverpool and New Urleans by means of sailing vessels, a 
considerable portion of which was conducted by Messrs. Boult, 
English, and Brandon, of this town. ‘lhis firm has associated itself 
with the British and American Steam Navigation Company. The first 
steamer—the Alabama—will be despatched on Saturday (to morrow). 
At an adjourned general meeting of the British and South American 
Steamship Company, the accounts presented showed that on the 
working account to the 30th June last the freight and passage 
money earned by the three steamers, Bolivian, Brazilian, and 
Peruvian, was £36,604 13s. 10d., and the disbursements left a surplus 
of £10,753 2s, 1d. On profit and loss account, interest, bank com- 
mission, and stamps came to £12,392, and other expenses raised 
that side of the account to £13,521, leaving a deficiency, after allow- 
ing for the surplus of the working account, of £2,766. The chair- 
man remarked that the earnings of the steamers were 25 per cent. on 
the purchase money. The auditors’ report and balance-sheet were 
adopted, and the proceedings concluded. 

At Sheffield, trade in steel files, saws, and tools for the home and 
Continental markets is rather languid. With a few exceptions 
manufacturers engaged in those markets report that they are pretty 
fully employed, but there is no pressure of orders whatever. 
Houses engaged in the same branches for America, on the other 
hand, are busy, except in steel, for which the orders are still 
very small. Canadian ard Australian houses are still well 
employed. Owing to the American demand, the cheap cutlery 
branches are busy. The activity is shared by the scissor manufac- 
turers, whose workmen are, in consequence, regaining better prices. 
In stove grates and fenders there is a moderate but not a brisk 
business. The silver-plating and Britannia metal branches are 
generally dull. Much of the work given out at present is for stock, 
in anticipation of a good winter demand. The railway orders are 
large. ‘There is a good demand for Bessemer steel for railway pur- 
poses, but for other purposes it is less in request at present. The iron 
and machine trades of Leeds are reported to be in a prosperous 
condition, and the tool and engineers’ tool makers are also busy. In 
South Yorkshire orders both from the metropolitan and country 
dealers have come to hand for a large tonnage, but the owners of the 
various collieries have been unable to execute them, work for the 
whole of the week having been nearly at a standstill. The inquiry 
for hard coal for export at Hull and Grimsby is particularly good, 
but from the same cause it has been impossible to execute them all, 
the stocks at all the principal collieries having been reduced to the 
lowest point or quite exhausted. The opening of the Trent, 
Ancholme, and Grimsby lines, now shortly expected, will devel pe 
the trade of this locality still more. The coke ovens are fully 
employed to meet the inquiry for both the local and Staffordshire 
districts. 

A plan is on foot for utilising the sewage of Preston. Mr. Newton, 
C.E., the bo:ough engineer, has just published an elaborate report on 
the subject. After referring to the plans which have been adopted 
at Edinburgh, Carlisle, Rugby, Croydon, &c., he arrived at the 
following conclusions :—1. That town sewage cannot be protitably 
utilised by deposition, filtration, or precipitation; and that none of 
the methods hitherto adupted under this system have effectually 
accomplished the dispollution of streams into which the effluent 
waters are discharged. 2. That town sewage, when applied in 
irrigating the land, bas invariably realised protitable results; and 
that the waters discharged from such lands, after irrigation, are so 
far deprived of their manaurial constituents as to be rendered practi- 
cally innocuous. 3. That, when judiciously applied, liquid sewage 
does not give off offensive emanations, but is immediately deodorised 








by the’soil.. 4. That the value of by pn varies according to 


the degree of dilution, the quan and the nature of the 
land upon which it is 5. That the actual value of sewage 
upon the land, as ised on the Lochend and Craigentinn 


Meadows, at Edin is about three-fourths per ton, the quantit 
applied—injudiciously, it is believed—being about 8,500 tons per 
acre per annum. That the value realised at Croydon, in applica- 
tions of diluted sewage, amounting to 4,170 tons per acre per 
annum, is 1}d. per ton—representing, however, 6s. for each individual 
contribating to»the sewage. That the value per ton realised 
by the Royal Commission at Rugby represents }d. for large appli- 
cations of 9,000 tons per acre, and nearly 1d. per ton in moderate 
dressings of 3,000 tons per acre. 6. That good grass is encouraged 
and not destroyed, as sometimes asserted, by judicious applications 
of town sewage. Also, that cattle prefer sewaged to unsewaged 
grass; and that the fattening and milk-producing qualities of 
sewaged grass ore very little inferior to unsewaged grass. Mr. 
Newton then suggests that the sewage of Preston should be appro- 
priated at the marsh end, below the town, near the junction of two 
mains which drain the entire borough; that from this point it should 
be forced by an engine of forty-horse power, through iron pipes 
twenty inches in diameter, to the marsh lands at Clifton, a few 
miles lower down; that at short intervals there should be 
openings fitted with sluice valves for the purpose of supplying 
sewage to the districts traversed through. he sewage would 
be distributed from the hydrants attached to smaller mains by 
means of carriers or gutters, and it is believed that no nuisance what- 
ever would result from their operations. The estimated cost of the 
works, including land, is £73,000; the annual expenses, £5,043 : 
and the annual expense per acre would be £5 16s. 8d. The sewage 
available amounts to 2,000,000 gallons per day, or 3,281,000 tons 
per annum.  Deducting from this fifty days’ supply for waste in 
heavy rains and during repairs of works, &c., there would be 
2,800,000 tons per annum available for irrigation. If no sewage is 
sold to landowners along the line of pipes, 3,230 tons will be annually 
applied to each acre of land appropriated. The immediate effect on 
rivers, says the report, would be the dispollution of the river Ribble, 
diverting therefrom upwards of 5,000 tons of solid sewage, which, 
under the present system, is annually deposited in the bed of the 
stream. The probable result of the undertaking, in a pecuniary 
point of view, would be the realising of a revenue, clear of all ex- 
penses, of upwards of £7,500 per annum, representing a reduction in 
the rates of nearly 1s. in the pound per year. 

As regards the north-eastern district, we may note that the 
Cleveland iron trade was brisk last week, and large quantities of 
iron changed hands in the Middlesbro’ market. Makers’ iron 
has advanced 1s. 6d. per ton, and many of the manufacturers bave 
none to sell until next year. At a meeting last week of delegates 
representing fourteen divisions of the North-Eastern Railway, it was 
unanimously resolved to petition the — for an advance of 2s. 
per week upon the present rates paid. There is a revival of the talk 
of a line of railway from Scotswood, up the north side of the Tyne, 
to Wylam. Some gentlemen are also endeavouring to get up a com- 
pany for building locomotive, marine, and standing engines upon the 
haugh land opposite Lemington. A new graving dock is about to 
be opened at Jarrow, by Messrs. Palmer and Co. The extension of 
coal lading accommodation at the Tyne dock will be proceeded with 
at once, as the North-Eastern Railway Company have let the con- 
tract for making the new jetty. When the work is completed, which 
will probably be by the middle of next summer, there will be tive 
additional berths for loading coals. The contract has been let to Mr. 
Tone, of Sunderland. It is hinted that the North-Eastern directors 
have no intention to apply to Parliament in the ensuing session for 
powers to make any further extensions in thei diate locality of 
the Tyne or Wear, or in either of our two northern counties. Powers 
will probably be sought, however, to make considerable extensions 
and alterations in Yorkshire. 

A serious bviler explosion, fortunately unattended with loss of life, 
occurred yesterday week at the Yew Tree Dyeworks, Collyhurst. 
While the workmen were assembling to commence work, a boiler, 
311t. long and 8ft. diameter, suddenly burst, and reduced a greater 
part of the buildings to ruins. Portions of the boiler were blown to 
a great distance. Three workmen were injured, and an old lady 
living in an adjoining house was severely shaken by the falling out 
of one of the bedroom walls. 

About a year since it was announced that, in boring near the base of 
the Hambleton Hills, a seam of coal had been met with of fair 
quality. Since then the formation of the Gothland deviation rail- 
way showed the existence of a thin seam of coal in that district. 
These indications have led to further examinations, and it is asserted 
that indications of coal underlying Cleveland have been met with, 
especially near Staithes. Among the family papers of Lord Downe, 
an old lease of part of the estate at Sessay to a coal company has 
been found. The working does not appear to have ever commenced, 

ut it is now stated that the coal near Sessay is again leased to a 
Newcastle firm, and that a commencement will soon be made. 

A section of ten miles of new railway, uniting the North York- 
shire and Cleveland lines with the Malton and Whitby line of the 
North-Eastern, is now so far completed that the usual notice has 
been given for the Government inspection of the line, preparatory to 
opening for passenger traftic on the 2nd of October. The new line 
will afford a ready access from the port of Whitby to the whole of 
the north of England; and it is on that town and. upon the Cleve- 
land country that it will confer the greatest advantages. It must, 
however, divert the traffic from the existing route by Thirsk and 
Malton. ‘The works have been heavy, both in cuttings, embank- 
ments, and bridges. The contractor is Mr. Thomas Nelson, of 
Carlisle, who, owing to the slipping of banks, caused by the trea 
cherous nature of some parts of the ground, is fully a year beyond 
time. This delay, however, has tended to consolidate the works and 
ensure the utmost amount of security. The line is one of heavy 
gradients, the sharpest being 1 in 48, and, as a rule, descending 
towards Grosmont, the junction with the Whitby line. All the 
works are for two lines of rail, but only one is yet laid ; but it is 
believed that the iron ore traflic will prove so great that orders have 
been given for doubling the lines. The route is along the charming 
valley of the Esk, which fine river is crossed again and again by 
handsome stone viaducts. 

While dealing with the north-eastern district we should have 
observed that the River Wear Commission has sealed a mortgage to 
the Public Works Loan Commissioners for securing £50,000—the 
fourth and remaining instalment of the sum of £15u,000 borrowed 
for the construction of the new dock. The Wakefield Industrial and 
Fine Art Exhibition—to which reference was recently made under 
this head—has been a decided success, so far as attendance is con- 
cerned. 

The Harwich Harbour Conservancy Board are about to carry out 
a jetty and groin, involving a total outlay of £18,500. The contract 
has been let to Messrs. T. Worswick and Co., who are to complete 
the works by the clo-e of May, 1867. Mr. J. Cubitt, C.E., has been 
consulted with respect to the improvement of Great Yarmouth 
harbour. Mr. Cubitt, in his report to the local commissioners, stated 
that he was of opinion that the present state of the harbour at and 
near the entrance indicated that the north pier required to be 
extended ; also that the deposit at the Knuckle ought to be removed 
and the Knuckle itself taken away. ‘The pier should be extended 
15vft. further to seaward. The total expense would be about £14,000. 

A variety of Scottish items call, as usual, for notice. It is stated 
that the Caledonian Railway Company contemplate reviving and 
extending the railway traffic at South Alloa, and in connection with 
this to throw a bridge over the Forth near to Alloa Ferry. The 
project of a bridge over the Forth at this place is not a new idea. It 
was-proposed iu 1817, and in 1845 a prospectus was issued for the 
construction of a bridge ; capital, £100 VUU in £20 shares. A party 
of land surveyors have been engaged in Gourock measuring off the 
harbour: and shore ground, in prospect, it is stated, of a bul being 
prepared and introduced into Parliament next session, asking for 
powers to cunstruct a line of railway betwixt Greenock and Gourock. 
Messrs. Thomas Wingate and Co., Whiteinch, have launched a 








smart screw steamer, named the Mariei, of 275 
measurement, 130ft. long, 20ft. 

50-horse_ power. The Mariei 
Messrs. William Cruickshank and Co., of Glasgow, for the Spanish 
coasting trade. The ceremony of naming ee ee a 
formed by Senora Gambe, lady of the superintendent. 

the twelfth steamer built by the Messrs. Wingate for this company. 
The London and Glasgow Engineering and Iron Shi ding 
Company (Limited), have launched a screw steamer, named the 
Milo, and intended by the owners, Messrs. ‘Thomas Wilson, 

and Co., for the Baltic trade. Her dimensions are 21vft, by 29ft. by 
16ft.; her burthen is 860 tons, builders’ measurement. She will be 
propelled by a pair of direct-acting engines of 100-horse power, now 
completed in the engine works of the same company, and ready to 
goonboard. Archibald Denny, of Dumbarton, has launched a large 
paddle steamer, intended for towing perpeose on the river Hooghly, 
at Calcutta. She is to be supplied with powerful engines by Messrs. 
Denny and Co., and is the fourth vessel of this class launched at 
Dumbarton during the present year. The Liverpool, New York, and 
Philadelphia Steamship Company, have just contracted with Messrs, 
Tod and M‘Gregor, of Glasgow, for a new steamship for their line, 
to be 15ft. longer than their new steamer City of Boston, put on the 
station this summer, and which vessel has proved herself one of the 
fastest ocean-going steamships afloat, the average of her last 
three voyages between Cork and New York having been 9 days 18 
hours 45 minutes outwards, and 9 days 11 hours 26 minutes 
homewards. The new steamer will be 327ft. long by 39ft. beam, 
with engines to work up to 1,450-horse power. The new 
steamer will be named the City of Antwerp. The same company’s 
fleet (better known as the “ Inman line”) will in the course of a few 
weeks be increased by another new screw-boat, the City of Paris, 
built on the same lines, we believe, as the late City of New York. A 
new railway safety signal bas been patented by Mr. John Anderson, 
assistant general of the Edinburgh and Glasgow line. This 
invention is not intended to supersede the ordinary fixed signals now 
in use, but to be wrought in connection with them. The danger 
signal now generally in use, it is well known, is worked by means of 
a chain or wire ing along on pulleys from the station to the 
signal-post, and Mr. Anderson proposes to extend this chain to 600 
yards, or any distance desired, beyond the ordinary terminal point, 
having at its extremity an arched piece of wood which may be fixed 
either inside or outside the rails. When the danger-signal on the 
line is at rest, this piece of wood remains in such a position that it 
is not interfered with by a passing train, but immediately the signal 
is put on from the station, the arch is so moved that it must be acted 
upon by the up-coming train. The arch is passed over by a lever 
arm depending from the front of the engine, guard-van, or tender, 
and a gong-bell is set in motion, the action of which 
may be prolonged for any length of time, and may also 
be arran so as to register the fact that an alarm 
has been given. This bell rings out a warning sound sufficient to 
awaken any official out of the very brownest study into which he 
may incautiously have fallen. In the case of any part of a line 
being under.repair the platelayers might indicate ‘*\danger” by 
means *off4 portable arched piece of wood placed half a mile off, or 
by continuoys wires along the line, which might be erected at.a 
small cost. If continuous signals were adopted as proposed, the 
would come into use in case of a train running off the line, or sud- 
denly breaking down, as it would only be necessary for the guard to 
go to the nearest handle, and shift the arch half a mile behind him, 
in order to protect his train. It is also intended to place at each 
station, in a prominent position, so as to be readily seen by the 
drivers of passing trains, a clock-face, worked by a cord or pulley, 
or turned with a key or rod, intimating when and what description 
of train passed last in the same direction. The works on the Ber- 
wickshire Railway are drawing to a close. On Friday an engine, 
tender, and seven wagons laden with ballast were run across the great 
viaduct over the Tweed at Leaderfoot. About sixty of the work- 
men, along with Mr. Gold, the contractor’s manager, the resident 
engineer, and others, were crowded on the engine and wagons; and 
after the viaduct was cleared the train drew up, and three hearty 
cheers were given. 
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THE METAL MARKETS. 

Ralts in great demand, and makers are very full of orders, prices ranging 
from £7 53. to £7 15s. per ton. 

Coprer continues dull, and but little doing, Burra is quoted at £89, 
Tile and Cake £86, and sheet and sheathing £91 per ton. 

Tin in more request. Banca is quoted at £9], and fine Straits at £38 

r ton. 
a Piates.—A large demand, and a good legitimate business doing ; the 
large accumulated stocks of charcoal have greatly diminished, and prices 
have an upward tendency. Coke we quote at 243. per box ; and charcoal 
3s. per box in advance. 
Lrap.—But little doing: English £19, and soft Spanish £18 10s. per ton, 
SPELTER in good demand, at 421 1v3, on the spot, and £21 15s. to 
arrive. Moats anv Co. 

544, Old Broad-street, London, Sept. 20th, 1865. 
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Gutyvess’s Breweny.—Messrs. Gui and Company employ 
in their brewery about 300 men, through whose hands no less than 
500,000 gallons of water, either in its crude form or manufactured 
state, pass daily. Thirty tons of coal per day is the average con- 
sumption of fuel, and this with the water is used to extract the 
virtue from, in round numbers, 1,500 cwt. of grain per day. The 
“ pieces” in which the manufactured article is stored number sixty- 
five, besides twenty others in course of erection, and these contain 
from 1,500 to 2,000 ee of 52 gallons each. The consump- 
tion of beer by the workmen—each man’s allowance being two pints 
—amounts to 75 gallons per day. The first mashing was performed 
in the year 1780, and, notwithstanding that the brewery suffered no 
inconsiderable damage during the O'Connell riots, the property 
continued to prosper and amass for its enterprising owner a princely 
fortune. 

A New Source or Coat Sourrty ror MeprrerrangaN STEAM 
SuirPina.—Dispatches of considerable interest and importance to the 
steam shipping and coal trades have been received in Liverpool, 
intimating that a very extensive bed of coal bas been discovered at 
the foot of Mount Ulympus, thirty miles from Salonica. It would 
appear that the Viceroy of Egypt having received a hint that cval 
was to be found in the vicinity of Mount Olympus, secured posses- 
sion of the wild district, and immediately commenced operations 
for the striking of the stratum. ‘hese operations were successful, 
and the result is that, after reserving for the steam compavy Azizie, 
of Alexandria, full supplies to the extent of its requirements, the 
Viceroy purposes throwing open to all nations the delivery of the 
fuel, which can be furnished at the rate of 10f. per British ton, a 
figure immensely below the present cost of coal in any depot along 
or around the Mediterranean seaboard. 
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Rapport sur VAssainiss‘ment des Fabriques ot des Procédés 
a Industries Insalubres en Angleterre. Par M. 
Frercrnet, Ingénieur au Corps Imperial des Mines. Publié 
par Ordr: de son Excellence M le Ministre de l'Agriculture, 
¢u Commerce, et des Travaux Publics. Paris: Dunod, 1864. 

It ought to be more generally known that the French 

Imperial Government is subjecting to a careful examina- 

tion all the laws bearing on the trade and manufactures of 

that country, with a view to their entire revision. With 
these intentions all the regulations, for instance, respecting 
the employment of the steam engine have been altered. 

It has also been proposed to reform the existing patent law, 

and French legislators are evidently —_ ery for the 

results of our own action in the matter. ough our social 
legislation differs so entirely from that of any Continental 
régime, the French are well aware that much is to be learnt 
in this country. They thus sent over some time ago an 
engineer for the purpose of making a complete survey of 
the different sanitary means we adopted with respect to 

“ manufactories and unwholesome trades,” in order to form 

some guide for their own legislative measures in these 

directions. The result is the concise and interesting report 
now before us. 

Manufacturing processes in general may be said to con- 
sist not merely of those carried on in manufactories pro- 
perlyso called, but also in a number of operations belonging 
to town life, such as sewerage, gas lighting, cemeteries, 
&c. These operations severally act in different ways on 
the public health, either in directly affecting the health of 
the workmen engaged in the different operations of pro- 
duction, or in corrupting the air, the water, or the soil, and 
thus —— the general population. The report on the 
sanitary condition of English manufactures is divided into 
the respective headings of, Ist, “ operations unwholesome 
for the workmen themselves; 2nd, the ways in which the 
general ——- is polluted; 3rd, the pollution of the 
air in confined spaces; 4th, the different ways in which 
streams and rivers are rendered impure ; 5th, the pollution 
of the soil.” The range of the work is, indeed, very exten- 
sive; too much so to be covered by the pamphlet of one 
hundred solid pages. A full examination of one of the 
branches of the single subject of sewerage would be suffi- 
cient to engross the work. But the information collected 
is evidently the result of much labour, and of a systematic 
series of visits to, for instance, the most noted chemical and 
other establishments in the country in which extremely 
unwholesome operations are being carried on. 

M. Freycinet first examines the different means adopted 
for protecting the health of operatives engaged in un- 
wholesome trades, and he finds that but few expedients of 
the kind are in _— This is owing to the state of the 
legislation on the subject, and not, says the French 
Government engineer, to the parsimony of the manufac- 
turers. The necessities of competition urge each one on, 
and it is only a general regulation that could mete out equal 
measure to all. Generally speaking, the preparation of 
copper and !ead, of the salts of copper, of arsenic, and of its 
composites, of mercurial amalgams, even, the manipulation 
of phosphorated pastes, have not given rise to any special 
sanitary process, And in many cases the good intentions 
and counsels of the employers are nullified by the indiffer- 
ence of the men themselves, Amongst many other examples 
of this kind may be mentioned that the men employed by 
Messrs. Roberte, Dale, and Co., of Manchester, in the pre- 
paration of Schweinfurt green (partly composed of copper 
and arsenic), not merely refuse to use leather gloves, but 
even neglect to wash their hands before attending to their 
natural necessities. The results are skin diseases on the 
parts of the — which chance to be touched. In the same 
way Messrs. Bell, of Newcastle, have been obliged to give 
up the system of making the men engaged in workin 
with chloride of lead bathe periodically. It was foun 
~ the dread of the baths kept the men away from the 

actory. 

In the manipulation of white lead and the other salts of 
lead the different necessary precautions are nowhere com- 
pletely adopted. At Messrs. Walker, Parker, and Co.'s, 
and Messrs. Locke, Blackett, and Co.’s, the scraping of the 
carbonate plates is done by hand, by women, but the pre- 
caution is taken to keep up a continuous stream of liquid 
white lead during the operation, At Messrs. Barker and 
Co.’s, of Sheffield, it isall done mechanically. At the works 
of Messrs. Bell the men and women labour with a linen 
cloth over the face, and they are obliged to change their 
clothing before leaving. The preparation of red lead is 
well carried out at the works of Messrs. Locke, Blackett, 
and Co. The grinding takes place in apparatus hermetically 
closed, and the doors of the oxidation furnaces are furnished 
with caps in communication with the chimney. 

The works of Messrs. Black and Bell, at Stratford, where 
six millions of matches are made every day, offers a unique 
example of means exployed to prevent the effects of phos- 
phoric vapours. Upon the suggestion of Dr. Letheby 
advantage has been taken of the known property of the 
essence of turpentine of preventing, through its presence 
to a small extent in the air, the spontaneous combustion of 
phosphorus. At Messrs. Black and Bell’s the men employed 
in dipping the matches are furnished with a tin oo 
hanging at the chest, and filled with essence of turpentine. 
M. Freycinet then gives a brief account of the use of fans 
for getting rid of the injurious dust which is formed in so 
many different manufacturing operations. It appears that 
in the metal trades of the Sheffield districts the liability of 
the workers to inhale dust is the principal, or, at least, one 
of the principal, influences which makes (according to Dr. 
Greenhow, in 1860, and Mr, J. E. White, in the late report 
of the Royal Commission appointed to inquire into the em- 
ployment of children and young persons in trades and 
manufactures not already regulated by law) the death-rate 
of these men more than double that prevailing in rural 
areas. For the last fourteen years the use of an exhaust 
blast from a fan to the casings of dry grindstones has been 
spreading considerably. A good form of the plan can be 
seen at the cutlery works of Messrs. Joseph Rodgers, of 
Sheffield. In some cases the same object is accomplished 











by means of the draught of the large chimney of the 
boilers—a less powerfel and regular expedient, however. 
The needle manufacturers of Birmingham are adopting a 
similar plan. Messrs. Thomas and Son, of Redditch, have 
shown, for the last seven or eight years, a good example of 
the kind to their competitors. A very much older applica- 
tion of the action of an exhaust blast is that to cleaning 
cotton and wool. The fan is a universal addition to the 
cotton-scutching machine, and it ought to be equally ex- 
tensively applied to the somewhat similar operation con- 
ducted in breaking flax. “ At Mr. Holdsworth’s, of Leeds,” 
says M. Freycinet, “ who employs 1,100 persons, the 
workmen are very subject to asthma. They imperfectly 

uard themselves by placing on their mouths and noses, 

uring working hours, either a handkerchief or a piece of 
cleaned flax.” 

Amongst the other examples of various kinds of venti- 
lation is cited that employed in the manufacture of chloride 
of lime by the Messrs, Crossfield, of St. Helen’s, who place 
the different rooms in communication with the chimney 
of the works. Messrs. Elkington, of Birmingham, get rid 
of the hydrogen developed in the decomposition of the 
water by the galvanic _ by means of a differential 
column ventilator, placed above the roof. In the rooms 
where the silvering and gilding are done the acid vapours 
are taken off by means of covers placed in communication 
with the large chimneys, or with a pipe in which burns a 
strong gas flame. ‘The Messrs. Price, in their candle 
works, at Battersea, drive off very economically the fumes 
produced by manufactured candles in store. The stores 
consist of two large rooms, about 45 yards by 16 yards, 
provided with a simple cylindrical roof of thin plate, pierced 
at the top with four or five circular openings, provided with 
chimneys about 16in. high, and covered with movable 
discs. ‘The plate gets hot with the least action of the sun, 
and “ positive hurricanes ” are stated by the manager, Mr. 
Wilson, to be caused, producing a violent induced current 
from the doors reonend the chimneys. 

The use of different forms of jmouth respirators has con- 
siderably spread in England during the last few years. 
Dr. Stenhouse’s charcoal respirator is much used in sewers, 
hospitals, and similar places. They are employed in Guy’s 
Hospital in attending to contagious maladies, or to those 
with repulsive smells. In the large glass works of the 
Messrs. Chance, in Birmingham, the workmen employed in 
grinding the raw materials, in powdering emery, and 
particularly in making the mixtures (lime, sulphate of 
soda, arsenic, manganese, &c.), regularly use these appa- 
ratus. M. Freycinet considers that they would render 
considerable services in the manufactories of arsenic, such 
as that of the Messrs. Jennings, of Swansea, where the 
workmen had to content themselves with biting their 
handkerchiefs as a protection against the impalpable 
powder of sublimated arsenious acid. In France fécule, 
or potato flour, is universally used for dusting the moulds 
in brassfounding, instead of the usual sand mixed with 
charcoal dust. Neither at Glasgow, nor Leeds, nor 
Birmingham, nor Sheffield, is this done; the only place 
where it has been tried being the establishment of 
Messrs. Elkington by some French workmen. It has 
been abandoned, being considered injurious to the beauty 
of the castings. Some years ago the brass-moulders in 
France got up a strike in order to enforce the use of fécule 
in this way. ‘The ringleaders were at first punished, but 
were afterwards pardoned, and the use of potato flour was 
generally introduced. 

As regards the different means adopted in England for 
ee the infection of the general atmosphere, M. 

reycinet finds that the Nuisance Removal Act has greatly 
stimalated their development. The most common expe- 
dients are very tall chimneys, and the system has been 
pushed to such examples as that of Mr. Taunzen, of Glas- 
gow, nearly 150 yards high. Blown out of plumb in the 
storm of the 9th of September, 1859, it was set straight by 
means of twelve saw cuts at its base, made at the opposite 
side to the compression. Amongst the special means for 
getting rid of mineral gases is that of Gay-Lussac’s column, 
employed by Messrs. Bell, of Newcastle, Tennant, of Glas- 
ow, Becker, of Manchester, and Chance, of Birmingham, 
for the nitrous vapours produced in the manufacture of 
sulphuric acid. The successors of the Messrs. Tennant, of 
Manchester, first let the vapours evolved in the production 
of nitrate of copper into a reservoir of water, and after- 
wards into the lead chambers for the sulphuric acid. Large 
square towers, filled with coke, upon which falls a con- 
tinuous rain of cold water for absorbing the gas in its up- 
ward course, are employed for condensing the hydrochloric 
acid evolved from the salt used in the manufacture of soda. 
Much has lately been written upon the sulphurous acid 
developed from copper and lead works, and from coke fur- 
naces. By means of the public attention directed to the 
subject, we may expect great improvements in the con- 
densing of the “smoke” of copper works. As regards coke 
ovens, it is stated that the more general use of one large 
chimney for an entire range has transformed the appearance 
of large tracts of country in the county of Durham, in 
which may be seen no less than one thousand coke 
ovens adjoining each other. It was attempted, some time 
, to condense the smoke from the copper works of the 
essrs. Vivian, of Swansea, by causing it to pass through 
long tubes kept continually moistened. Mr. Peter Spence, 
of Manchester, first roasts the —— pyrites in order to 
produce sulphuric acid in the way. Mr. Williamson, 
of the Jarrow Company, prepares all his sulphuric acid 
with copper pyrites, from which the metal is extracted in 
some other works. At Mr. Howard’s, of Stratford, the 
sulphurous vapours produced in attacking the mercary are 
used to prepare sulphate of zinc. They are received into 
water, and afterwards into a subterranean pipe about 30ft. 
long, kept constantly fresh and cold. Sulphuretted 
hydrogen is evolved on a large scale in the treatment of 
the water of common gas, and in other manufactures. At 
the “establishment of Mr, Crow, of Stratford, of Mr. 
Percival Smith, of Bow, and at the laboratory of the 
Royal College of Chemistry, in London, the sulphuretted 
hydrogen is conducted into a furnace where it is changed 
into sulphurous acid, Mr. Peter Spence formerly utilised 





the combustion of the ges for preparing sulphuric acid, 
and this is still done o Mr. Croll, ee Poplar. 
arsenious acid evolved in the works of Mr. Jennings, of 
Swansea, is conducted through a flue sixty yards long 
between the furnace and the chimney. 

The sanitary measures to be adopted with gas for light- 
ing consist in the purification of the gas itself,and the 
destruction of the bad smells which are developed when 
the apparatuses are being cleaned. Amongst the more novel 
means for purifying gas is the use of a solution of litharge 
in caustic soda, Sawdust is allowed to imbibe the liquid, 
by which the last traces of sulphuretted hydrogen are 
carried away. “This powder, after having been used, 
resumes in a few hours, by being exposed to the air, its 
colour and original properties. It can thus be employed 
for some eight or ten months.” At Littleborough, near 
Manchester, where this substance is used by Mr. Newall, 
the gas traverses, besides the refrigerents and the condenser 
—Ilst, a mixture of sulphate of iron and of carbonate of 
soda; 2nd, some lime; 3rd, nine successive layers, each 
about 16in. thick, of sawdust impregnated in this way. 
As regards the cleaning of the apparatus for the manufac- 
ture of gas, the most interesting process is’ that used at 
the City Gas Works Company, of London. For certain 
reasons distinct from sani causes, the gas at this 
establishment has been circulated through the apparatus 
by means of a force _~ worked by steam. The manager 
of the works took advantage of this circumstance for clean- 
ing the purifiers—which consist of two large cylinders 
furnished with watered coke, and of five large cases filled 
with lime and oxide of iron. When it is wished to take 
the spent substances from the cases, they begin by forcing 
in a current of purified gas, drawn by the engine from the 
gasometers, and which is afterwards sent through a small 
spiral case of fresh oxide, After about five hours of this 
purifying operatien by means of gas, the gas itself is tested 
in order to see whether the current comes out as pure as it 
entered, when the purifiers can be cleaned without the least 
inconvenience, as they are completely deodorised. The 
process of disinfecting the cylinders is as simple, though 
different. They are cleaned by means ofa jet of steam 
from the boiler, introduced into the top part of the cylinder, 
and the induced current of air thus produced is conducted 
into a receptacle containing oxide of iron, by means of a 
long pipe. 

In the production of Portland cement, which is manu- 
factured on the Thames, between Rochesterand London, 
many very disagreeable smells are caused. Prepared from 
lime and Thames mud, sulphuretted hyd , and a strong 
proportion of carbonic oxide are evolved in the process. 
A number of unsuccessful attempts have been made to abate 
the nuisance, but only one plan appears to be at work ona 
larg» scale. At Mr, Campbell’s, Wouldham Valley, the 
combustion of the deleterious gases is utilised for certain 
details of the manufacture, and appears to have produced 
tome economy of fuel. The furnaces are covered with a 
double casing, similar to that for receiving the gases of 
blast furnaces. The vapours are caught in « horizontal 
pipe, which directs them on to a coke fire, into which is in- 
troduced a supplementary blast of air. “ The combustion 
takes place, and the flames pass through a flue, from thirty 
to forty yards long, which is employed to dry the raw 
materials. ‘They are then carried off into the chimney.” 

As regards the sanitary measures observed against the 
bad odours produced in the manufacture of gelatine, glue, 
and tallow, &c., M. Freycinet noticed that, at the works 
of Mr. Vickers, of Manchester, the boilers containing the 
bones are exactly closed, except at a lateral opening, by 
which the vapours escape to be conducted into a flue, 
within which circulate the flames from the furnaces, The 
combustion takes place in the inside of the flue, the gases 
arriving at the chimney nearly disinfected. This opera- 
ration is completely carried out when the vapours are 
passed through a furnace of coke, as at Morecamb, near 
Lancaster, where common gelatine is prepared with the 
inferior bones imported from Australia, and from the 
remains of fish. ‘he intolerable smells were got rid of by 
furnishing each boiler with two openings—one communi- 
cating with the outside, for the air, and the other into the 
grate, the draught of which could be regulated at will. 
Similar plans are adopted at several establishments in 
Islington. Bones have been proposed to be kept in store 
by exhausting the air out of the place by means of the 
draught of the chimney; but when skins and bones are 
prepared with phenic acid, they have scarcely any smell. 

The greater portion of the artificial manures made in 
England are obtained by dissolving bones or natural phos- 
phates in sulphuric nt | The gases produced—carbonic, 
sulphurous, and nitrous acids—could not be at one destroyed 
by combustion, so that the common method is to first con- 
dense and then burn them. Mr. Lawes, of Deptford, causes 
all the gases to be conducted, by means of a strong draught, 
from the mixing cylinder within a flue of lead, into which 
steam is injected. A good portion of the gases is condensed 
and led away by an arm of the Thames passing near the 
works. The remaining gases are led under the grate of a 
furnace, where the incandescent coke finishes the work of 
the steam. At Messrs. Adams and Co.’s, of Plaistow, the 
leaden flue is replaced by a moistened column of coke. The 
conclusion arrived at in estimating whether manure manu- 
factories are unwholesome is that, “in a general way, te 
seem to be without injurious effects on the ublic real 
when they satisfy the double ss — oe - 
gases and vapours get properly absor or burned; 
secondly, that the raw malastale ‘eued up in the works 
do not give off putrid emanations ; and this double con- 
dition can be always fuifilled with proper management. 
Bone charcoal is generally made in metal or earthenware 
retorts, opened at one end, and piled one above another in 
large furnaces. Once the calcination is in progress, the 
operation is continued with only a little coal, by means of 
the combustible gases escaping the retorts. Very bad 
odours are thus communicated to the smoke, so that an 
ordinary plan of avoiding them consists in treating the 
gases like common lighting gas. This is carried out at the 
works of Messrs. Parker, at Bow, near London, where the 
volatile products are led into a system of condensers 
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consisting of three boilers filled with cold water, and 
placed in the open air. The gases leave behind ammonia, 
empyreumatic oils, and other odorous components. The 
is distributed in the works where it is used for 
ighting. ‘The greater number of refiners in London, Man- 
chester, and Liverpool, conduct the revivification of their 
animal charcoal without causing any complaints. The 
melting of the raw grease in the manufacture of candles 
ives rise to powerful smells, At Messrs. Price’s, of 
attersea, it is conducted in large boilers, with flat leaden 
covers rivetted hermetically to the sides. In the middle of 
each cover is a square opening closed with water, which 
allows the boilers to be filled. A small tube, shaped like a 
reversed U, is employed to conduct a stream of cold water, 
forced in by a pump, and thus condense the va The 
boilers are filled at night; and the soap-boiling is con- 
ducted in similar apparatus. Varnish manufacturers 
alternately employ combustion or condensation. Messrs. 
Wilkinson, Heywood, and Co., have their boilers made 
with concave covers, in the centre of which is a hole of 
about 4in., through which the workman stirs up the mix- 
ture. ‘The vapours collect above, between the edge of the 
cover and of the boiler, whence they are carried into a 
general flue, communicating with the condensing apparatus, 
which is placed in the open air. This apparatus is very 
similar to a set of organ pipes; it consists of eighteen ver- 
tical tubes, communicating witheach other, and arranged in 
two rows. The last leads toa fan, causin re tages suction 
through the whole system. Messrs. Man ler, of Wolver- 
hampton, employ a condenser on the same principle, but of 
a different shape. The makers of printers’ ink have been 
led to adopt similar arrangements, but of a less complete 
and efficient kind, as the making of varnish is only a 
subordinate part of their manufacture. The chambers in 
which lamp-black is condensed are provided with openings 
from which escape very disagreeable vapours mixed with 
soot, Several manufacturers of Islington have been forced 
to place a chimney above the openings, and to interpose a 
metallic covering, in order to arrest the carbonaceous par- 
ticles. When the lamp-black is calcined, in order to 
destroy the last remains of oily matter, the vapour is yet 
worse, and it greatly irritates the eyes. All the gases pro- 
ceeding from the condensing chamber have then to be 
passed through a fire before being let into the atmosphere. 
The report then follows with some remarks on burning 
smoke, as a means of preventing another mode of polluting 
the atmosphere, on town cemeteries, on the pollutions of 
the atmosphere in confined s by means of sewers, 
closets, and grave vaults. All these subjects are each too 
wide in extent to be more than touched upon here. We 
may, however, notice the attention given to the remark- 
able effects of Mac Dougall’s powder in deodorising stables 
and cowsheds. The different means of preventing the 
pollution of streams and of the soil also necessarily stray 
into the = question of the sewerage and drainage of 
towns. With respect to the satan Tanke of breweries, 
we understand that they are being utilised for irrigation 
purposes, after being mixed with the liquid manure from 
the stables and cow-sheds generally belonging to the same 
establishment M. Freycinet seems to be surprised that 
no evil sanitary effects follow the apparent carelessness 
with which flax is steeped in the water courses of England 
and Ireland. ‘The result is probably due to our colder and 
more rainy climate. 








PROGRAMME OF THE COMPETITION FOR A 
MATURED DESIGN FOR IMPROVING AND 
ENLARGING THE PORT OF ODESSA.* 


Tus Russian Government proposes to carry out works for im- 
proving the port of Odessa. ‘I'he competition is thrown open to 
engineers of all countries, who are to send in designs in accordance 
with the following programme. Engineers wishing to compete 
may address the Director-General of New Russia and Bessarabia, at 
Odessa, who will be happy to place at their disposal the plan of the 
port of Odessa that is mentioned in the programme. 

1. he design must contain both the general arrangement of the 
different portions of the port, and separate details of each portion. 

2. The design must be accompanied by an estimate of the cost of 
each portion of the work, together with a description of the order 
in which the works will be executed, and a complete statement of 
all the data, considerations, and calculations, which have been 
adopted as the basis in maturing the design and estimate. 

3. Independent of general conditions, such as secure shelter, an 
easy entrance, and sufficient depth, the port must satisfy the follow- 
ing requirements :— 

(a). The accommodation must be sufficient for containing 400 
vessels at a time. 

(6). The quays must be large enough for lading and discharging 
at least 2,500 vessels during the season, which lasts about eight 
months. It must further be taken into consideration that the draft 
of water of the vessels arriving in the port is different; with the 
present traffic about 25 per cent. of the vessels draw 16ft., 70 per 
cent. from 16{t. to 22ft., and 5 per cent. draw upwards of 22i{t, 
The imports consist principally of coal, fruits, and provisions, 
machinery, &c., the total weight amounting to about five million 
pounds (Jive millions of pounds, say 2,000 tons English), in addition 
to which there are about six million ds (2,400 tons) of ballast. 
The exports, consisting of grain, hides, tallow, and other articles, 
amount to about thirty million pounds weight (say 12,000 tons). 

(c). The port is to be capable of en} ent by the prolongation 
of the works, in case of the navigation ming betieneh. 

(d). The works are to be arranged in such a manner as not to 
keep the ice in the port any longer than it remains there at present, 
and to preserve the port as much as possible from silting up with 


sand. 

(e). The lading quays are to be separated from the discharging 
quays. 

(7). To avoid excessive expense, the works are not to be carried 
to too great a depth, except in urgent cases. 

4. The time for sending in the designs is fixed for the Ist March, 
1866, old style, or 13th March, new style; by that time the matured 


desigus are to be forwarded to St. 
Roads of Communication, 

5. Each design is to be marked by a device or emblem, and 
accompanied by a sealed envelope bearing the same device, and, con- 
taining the competitor’s surname and address, both legibly written. 

_ 6. Both Russian and foreign engineers are invited to the competi- 
tion, 

7. For maturing the design the following data are furnished :— 

(a). The depth of the harbour and roadstead that is marked on 


x Translated from the Minutes of the French Institution of Civil 
Engineers, 18th August, 1865. 


etersburg, to the Minister of 








the plan, on which is also marked the proposed deepening, as well 
as a general sketch of the construction of the port, such as is 
contemplated prior to other proposals being reczived from the com- 
titors. 

Pe). The bottom is sandy, and lies on a bed of clay, interspersed 
near the shore with banks of stones, formed by the falling of the 
steep shore, which contains beds of weak li about 5 sag 
(35ft.) thick. 

(c). The present works are encumbered along the shore, in the 
direction from the south-west to the north, by deposits of sand and 
shingle (galets), and partly by the stones of the country and the 
ballast arriving with the vessels. 

d). The port contains a speciés of marine worm which eats wood. 

e). The port is closed every year in the months of December and 
January ; the ice covers it for six weeks on the average. 

(/). L’horizon varie de 0, auquel se rapportent les sondages au- 





(g). The roadstead is at present exposed to all winds, except that 
from the west. The prevailing wind is east, with all varieties of 
easterly from north to south, as indicated on the plan. ‘The 
heaviest waves are those from the south-east. 

(h). No permanent currents have been observed in the roadstead ; 
there are occasional ones, taking different directions, but they are 
weak and do not exceed jft. per second. 

8. The materials met with on the spot are—weak limestone, 
having a specific gravity of 1-4, und of different sizes; hard lime- 
stone, thin and spongy ; rich lime, coarse sand with Shells. There 
are no natural materials on the spot for making hydraulic mortar, 

The data that are wanting are the following :— 

The depth and strength of the waves are not known, nor is it 
ascertained whether the stone of the country is of suitable quality 
for maritime structures; nor what is the quality of the ground at the 
bottom of the sea, as regards its hardness and the degree of its 
resistance to penetration of water (délayement, literally ‘ dilution ;”) 
nor is the proportion known in which the hydraulic materials 
should be mixed with the lime found on the spot for the maritime 
works of the locality. 

In order to collect all the data requisite for maturing the design 
and estimate the competitors may apply to the Governor-General 
of New Russia, at Odessa; it would be equally desirable that they 
should themselves obtain the necessary data by examining and 
studying the place itself with as much care as if a portion of the 
work were intended to be executed in the present year, according 
to the sketch previously mentioned, as at present in contemplation. 

In their examination of the port the competitors will receive every 
agsistance from the local administration. 

9. The design that is adopted for execution by the Department of 
Roads of Communication will obtain a premium of 8,000 silver 
roubles (£1,300) ; and the second best design, if of sufficient merit, 
will receive a premium of 2,000 silver roubles (£325). Incomplete 
designs will not be admitted to the competition. 


THE MIDLAND RAILWAY GOODS STATION AT 
AGAR TOWN. 

One more full-grown member has been added, we cannot say to 
the fraternity, for there is but little of brotherly feeling amongst 
them, but to the group, of the great railway companies having 
London termini, The “ Midland,” as first sanctioned by Parliament, 
was a line of about seventy-five miles in length. It began at Rugby, 
eighty-two miles from London, and ran northwards to Leicester. 
Atashort distance from that town it sent out two branches, one 
eastward to Nottingham, the other to the north-west, to Derby. 
The system, as the name implies, was designed for the accommoda- 
tion of the Midland Counties. Its extensions are a curious com- 
mentary on the dogmatic axiom laid down by the great companies, 
when it serves their purpose, that they have respectively their 
vested interests in certain districts or territories. The motto of the 
Midland may have been /éstinu lente, but it certainly has hastened, 
and to some purpose. It has now a capital of nearly £30,000,000, 
about 700 miles of line, with gross receipts of about £2,500,000 per 
annum, and shares at above 40 per cent. premium. Having crept 
towards London as far as Hitchen, some thirty miles off, and 
obtained running powers to enter the metropolis by way of the 
Great Northern from that point, with the use of the company’s 
station, for a ‘valuable consideration ” of course, it has aspired to 
amore independent position. It has now, albeit still designated 
the Midland, its alliances and its own extensions by which it reaches 
Newcastle and Edinburgh, and places even further northwards; it 
has extended to Bristol and Wales westwards, and having tasted 
the sweets of metropolitan traffic, it is piercing its independent 
entrance to London, and will only stop short, we believe, in its pro- 
gress southward by Southampton Water. 

The entrance of the Midland into London is by a new line of 
about fifty miles in length from Bedford, via Luton and St. Albans, 
direct to London, running in the triangular space between the lines 
of the Great Northern on the one hand, and the London and 
North-Western on the other, delivering its goods at the new station 
at Agar Town, and its passengors at a station to be erected closely 
adjoining that of the Great Northern, and fronting Euston-road. 
The goods station is partly in esse, the passenger station is in posse. 
Our present purpose is to give some particulars concerning the goods 
station and its arrangements. 

As concerning the goods station at Agar Town—and speaking of 
London “ towns,’”’ we may remark that the Midland has a rapacious 
maw for them—out of Kentish Town it is taking a hearty slice, out 
of Somers Town it will cut a large block, Agar Town it will almost 
entirely absorb. And we confess that with respect to the two last 
we have no regrets. The approach to the goods station, Agar 
Town, is by a road wide enough for traffic, and, on one side, 
sightly enough in the ranges of three storey houses, for the greater 
part the property of the Midland Company, which skirt it. The 
opposite side of the road presents a strange contrast. The original 
houses are of two floors, hovels we should call them ; they stand well 
back from the road, and have in front what we sbould in courtesy 
call gardens, but, alas! almost the only greenery consists of rank 
weeds, aud the only variation upon these is given by dung heaps, 
costermongers’ barrows, itinerant cutlers’ wheels, and heaps of 
nondescript filth and rubbish. The tenements themselves are of 
the most wretched description—some of them, though inhabited, 
may also be pronounced roofless, doorless, and windowless. We 
never, within an equal distance, noticed such an enormous propor- 
tion of broken panes. But it is not the old houses only that are 
distinguished by the broken windows, the new and commodious 
buildings on the other side of the way give abundant evidence of 
the vicious character of one of the kinds of play in which the remain- 
ing population of the locality are pleased to indulge. The new houses 
are not yet tenanted, and some of the panes of the windows are 
large enough to mark four or five piercings by stones from the out- 
side, which they have duly received; and the broken panes of 
different sizes in the new houses of Pancras-terrace may be counted 
by the score. We had the misfortune to see a number of the 
inhabitants of this shocking region—the men ruffianly in appear- 
ance, the women slatternly, the gamins of the worst type; all— 
men, women, and children—dirty, ragged, and repulsive to the 
lowest degree. We heartily wish the company « good — that 
is, a speedy — riddance of their neighbours under notice. By 
the way, the names of streets, &c., in that region of filth and 
squalor, are grotesque by comparison. In addition to Cambridge- 
street there is : Cambridge-terrace, and eke a Cauterbury- 
terrace, a Salisbury-crescent, a Winchester-street, aud eveu a 
Cambridge House. 6 fear that the inhabitants of these university 
and cathedral cities are all unconscious—and hence unblushing— 





concerning the honours that the constructors and inhabitants of 
Agar Town have heaped upon them. 

Passing these repulsive scenes we reach the Agar Town station 
of the Midland Railway Company, for which about fifty acres has 
been, and is being, cleared. The goods station covers about two 
acres pow, but when completed will cover an area of five acres. 
It will be 600ft. long by 303ft. wide. When completed, the twelve 
lines will have room for thirty-three wagons each, or 396 wagons 
in all, under cover. The present goods warehouse is an unpre- 
tending-looking building, sufficiently sightly for its locality and 
uses, and amply sufficient in strength, while admirably arranged, 
as regards facilities, for the despatch of work. Itis a brick struc- 
ture, with a roof of three wide spans, running lengthways, and an 
upper floor in the central portion. Transverse roofs, in eight bays, 
run across each side. The width of the area is more imposing 
than its length, which has yet to be more than doubled. e may 
thus describe the accommodation across the station within the end 
walls :—First, there is, inside the walls, on each side, a spacious 
roadway for the street wagons, extending from one end 
of the station to the other. This is wide enough for the horses to face 
the outer wall, with the back end of the wagon inwards, if need 
require. Next this roadway is a raised and very wide platform, 
from which the street or railway wagons are loaded and unloaded. 
Crossing the station there are, first, three lines of rails, then a cart- 
way; three times two lines, and a cartway intervening between 
each two ; then three lines, and beyond them a raised platform and 
a roadway corresponding in height and width with those on the 
opposite side of the station. That is, there are twelve lines of rail- 
way with four cartways, and two, one at each side, for the street 
wagons. The carts or wagons loading in the centre of the station 
have egress at the ends, and the side roadways, at which the main 
business is done, have ready egress by wide arched openings, four 
on each side, as well as at the ends of the station. There is an 
excellent made road all round the station. ‘These openings at the 
sides and ends are closed by gates sliding upon rails parallel with 
the walls. They are thus entirely out of the way of damage 
during the business hours. For loading and unloading there are on 
each of the platforms fifteen cranes, with three along the centre, six 
in the upper warehouse, three outside on each side of the station— 
that is, forty-five cranes in all—worked by hydraulic power, and 
fitted up, with the engine, on their patented principle, by Sir Wm. 
Armstrong and Co. 

The station is lit at night by about fifty-six gas lamps, and on 
the platforms fourteen very large sun burners, with reflectors. 
About thirty lamps on the outside give ample illumination to the 
drivers in their outgoings and incomings. 

The arrangements for the conduct of the vast goods traflic carried 
on at the Midland station seem to be of the most complete character. 
On each side, adjoining the raised outer platforms, there are three 
lines of rails; one platform receives and the other despatches 
goods; but there is one arrangement common to both—the 
localities in which goods are to be delivered, or to which they are 
to be despatched, are indicated by boards placed in the different 
bays, and on the columns, dividing London on the one hand, and 
the country on the other, into distinct localities. On the arrival 
side, for instance, we notice on the boards in different bays— 
Borough, 11, 22; City, 56, 7, 21; East,9; Far East, 10; West, 
1, 2,41; Far West, 3, 19; Railways, 12, 13, 14; Islington, 8, 18, &. 
On the departure side are similar divisions, which indicate the 
localities to which the Midland sends goods. These tickets include 
the names of Birmingham, Burton, Bradford, Leeds, Masbro’, 
Sheffield, Ardwick (that is, Manchester), Derby, Lystou and Peter- 
boro’ branch, York, Bristol, Belper, Chesterfield, Oakenshaw (that 
is, the junction with the Lancashire and Yorkshire), Loughborough, 
Newark, Lincoln, Mansfield, Bedford, Kettering, Leicester, Uttox- 
eter, Wellingborough, &c., with a large number of “ tranships ” for 
various quarters, which are a very troublesome part of the business, 
involving the expenditure of much time, and necessitating great 
care to insure delivery with accuracy, economy, and despatch. 
Great facilities are afforded for the marshalling of the goods trains 
and the sorting of “tranships” by the numerous traversers, worked 
by hydraulic power, by which a wagon can be, with the utmost ease, 
sided away from its berth by the platform and another put into its 

vlace. 
. The goods and commodities to be seen on the platforms are of the 
most multifarious character. Foremost, perhaps, in quantity is 
Bass’s pale ale (of which more anon). We noticed also large quan- 
tities of Staffordshire products, in crates of ware; also grindstones, 
ironwork in castings, agricultural implements, grates and stoves, 
hides, hops, cheese, marble, bales of soft goods, cases of various 
shapes and sizes, bags of wool and bundles of American shovels, 
bags of sugar, finished household furniture, with covered-up goods 
of infinite variety. The busiest hours at the station are, on the 
side at which goods arrive, from midnight till afternoon; on the 
departure side, from about six in the evening till an hour past mid- 
night. If some of those who are ever ready to carp at railway 
management knew more about the exigences of the public in 
regard to railway service, and of the herculean performances of 
railway officers in the conveyance—safe and rapid—of goods and 
passengers—they would be more ready to give credit than attach 
blame, and to wonder at the smallness of the number of accidents 
that occur than to magnify them. 

We noticed a nice arraugement by which the proper height of the 
load of the goods’ wagous is adjusted. As they emerge from the 
station outward bound, they pass under an arched gauge hung on 
chains and surmounted by a bell. If the gauge is touched by the 
top of the load the bell rings, and the wagon must be brought back 
and the height reduced. ‘U'he device is nearly as old as the railway 
system—it is not the less neat and efficient. 

Some idea may be formed of the magnitude of the goods’ traffic of 
the Midland, from the facs that about fifty officers and clerks are 
employed at the station, about fifty men in the goods’ yard, and 
from eighty to a hundred on the piatforms—the numbers varying. 
For town delivery about two hundred horses are employed, about 
sixty drivers, with as many “ nippers,”’ or boy attendants, there being 
one to each wagon, the number beiug often greater. In addition to 
these there are a large number of horse-keepers on constant duty. 

We have already said that the station makes no pretence at archi- 
tectural effect—it would have been profligacy to have spent money 
upon it in ornamentation that the employés, who alone are accustomed 
to see it, are, we dare say, quite willing to dispense with. It will 
well bear looking at as regards proportions and appearance, but 
what is more important, it is admirably adapted for the purposes to 
which it is applied. The ends are uniform, and have each twelve 
bays or openings. The upper structure, over the centre portion, is 
supported at these ends by seventeen very massive solid cast iron 
pillars, oblong square on the section, upon which are laid pairs of 
cast iron beams, relieved of part of the weight by brick arches; the 
floor being borne on trussed girders, lateral and longitudinal, abun- 
dant in bearing power for ail that can be laid upon them. The 
girders are, of course, supported by ranges of columus running from 
end to end of the station. All the rocfs, longitudinal and lateral, 
have broad skylights. . 

The goods’ warehouse covers two acres, as has been said, but 
adjoining it, on the other side of the Regeut’s Canal, the company 
has erected another warehouse, which covers about an equal area. 
It is bounded on one side by the canal,on another by the work- 
house, on the third by the King’s-road, and on the fourth by a yard, 
the property of the Midland Company. ‘This warehouse is a truly 
vast structure. It has five floors, which are supported on 1,700 
massive iron columns, set at about 14ft, apart each way, and bear- 
ing the main iron girders, Three of the floors—the lower—are 
18it. high, the two upper, or corn floors, being about 12ft. The 
roof has fourteen spavs. About five millions of bricks have been 
employed in, this structure, which is about 80ft. in height to the 
top of the walling. At intervals around it are twelve covered 
hoists, all worked by hydraulic power. The Regent's Canal passes 
between this warehouse and the Midland goods yards but they 
will be practically united by a bridge of 90It. span, with 7O0ft. of 
roadway, which will admit of four lines of rails, two loaded and 
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two returns. The three bottom floors of this vast warehouse have 
been taken for the stowage of Bass’s pale and other ales, and will 
hold, at three barrels deep, 90,000 hogsheads, or, with a fourth tier, 
for which there is ample room, a fourth more. We should have 
mentioned that the goods’ warehouse is also cellared, and has been 
reserved for the storage of Bass’s brewings. It will hold 30,000 
hogsheads. When the Midland has completed its communication, 
Mr. Bass’s products will be brought cirect from his brewery 
yard—into which a branch of the Midland now runs—to the 
warehouse at Agar Town. The two upper floors of this warehouse 
will be used as granaries, or for the accommodation of goods which 
have to wait delivery, and which cannot be stowed in the upper 
floor of the goods station warehouse. 

The steam yo now employed for working the hydraulic ap- 
paratus, which moves as et the cranes, hoists, and traverses, 
is only about a fourth of W’ to be provided. There will betwo 
pairs of double horizontal engines, with an a te of 240-horse 
power. There will be four accumulators, of about 84 tons each, one 
only being now at work. The pressure of thesé on the column of 
water will be 700 Ib, to the square inch, 

There are at preset about 200 men —_ ed on the goods station 
works, but ground has scarcely been akon for the passenger 
station in Euston-road, concerning which, and the works on the 
line, we may communicate some particulars in a future number. 








MILFORD HAVEN. 


AN inspection of the map of England shows at one of the western 
extremities of the kingdom a large harbour or inland sea, through 
the entrance to which ships can at once pass into the broad Atlantic, 
without incurring any of the risks of channel navigation. This 
harbour, Milford Haven, is also one of the nearest points of depar- 
ture for America. It is so deep that the Great Eastern has steamed 
up it for miles at low water, and afterwards had sufficient room to 
swing at her anchors in all states of the tide; the waters also of the 
harbour are broad enough to eccommodate the whole English navy 
in absolute security. The bottom is principally mud, and numerous 
indentations on both sides of the harbour offer facilities for the 
formation of docks, piers, wharves, and all the miscellaneous 
necessaries of a large shipping port. The entrance to Milford 
Haven is defended with strong fortifications, and is so formed by 
nature that ships can come in in almost all weathers, irrespective of 
the direction of the wind or state of the tide. 

Yet this maritime nation has as yet found no use for this noble 
harbour, beyond the establishment of a Government dockyard on its 
shores, while vessels from America and other countries sail past its 
entrance, thereby inflicting on owners losses in thoney and time, 
besides sometimes adding to the number of oriinous black spots on 
the wreck charts, For @ long time Milford Hayen has suffered from 
the want of adequate railway accommodation, but the projectors of 
new lines, secing what position the harbour must attain at a future 
time, have within the last three years been pushing on their railways 
to its borders. At ote time the Great Western Railway only reached 
it, and that by a ciretiitous route. Recently the Hon. Col. Greville 
made a branch from that railway, at his own expense through his 
own land, to the town of Milford, now a desolate place, with little 
business, but plenty of empty houses. The narrow gauge also now 
reaches the harbour on the opposite side vid the pretty little town of 
Tenby; but a few months must yet elapse before this railway is con- 
nected with the rest of the Hatrow gauge system, there being a short 
break, which is now being filled up, between Tenby, Whitland, and 
Carmarthen. In about a year trains will be able to run on the 
narrow gauge all the way from Euston-square to Milford Haven, via 
Brecon and Carmarthen, A large trunk railway is in course of con- 
struction direct from Manchester to Milford Haven, making a 
junction with the Mid-Wales line, fot far from the foot of Plini- 
mon. ‘The distance from London to Milford Haven is also to be 
shortened by the new railway across the Severn. Here, then, we 
have the anomalies of the finest harbour in the island being neglected 
by the maritime nation to which it belongs, and a number of railways 
all bearing down upon one port, where as yet they can obtain little 
or no business. The great drawback to the port is the want of good 
dock and warehouse accommodation. 

Milford Haven has an advantage of from one to two hundred 
miles saving in distance alone over the present leading English 
shipping ports for America, It is, besides, the natural point of 
departure for New Zealand and Sydney, via Panama, besides offering 
facilities for trade with the Mediterranean. The new railways will 
bring it within 195 miles distance from Manchester, and all the lines 
place it in direct communication with the rich coal and iron districts 
of central Wales. A memorial presented to the Lords of the 
Admiralty by many of the members of Parliament, landowners, and 
bankers of South Wales, represented that the best Abetdare hand- 
picked steam coal wes delivered at Milford Haven at 10s. 6d. per 
ton, being om an average 8s. per ton less than at all other naval 
ports in the kingdom, so that a large saving might be gained by 
coaling ships of war at Milford Haven. With respect to the con- 
struction of docks fit for the reception of the largest ships of war, the 
m-morialists pointed out that there was a greater rise of tide in this 
harbour than at any other of the Governinetit fiaval ports, so that 
the Great Eastern had been twice placed on 4 gtiditon in the Haven 
and received the necessary repairs, at a cost of lé8s than £2,000. It 
was also remarked that much of the land on the borders of Milford 
Haven already belonged to the Crown and the Admiralty, so, as 
labour also was cheap in the neighbourhood, there would be little 
expense in the construction of docks, already partially formed by 
nature. The First Lord of the Admiralty, the Duke of Somerset, in 
his reply said that want of dock accommodation was the principal 
drawback to Milford Haven. 

This harbour not only has direct communication with the 
bituminous and steam coal districts of Wales, but is itself situated in 
the heart of the Pembrokeshire anthracite coal bed. This coal 
having been used with success in her Majesty's yacht some years 
since, the owners of the Great Britain made a trial of Welsh anthra- 
cite coal from the pits of Messrs. Myers and Kirkwood. With the 
ordinary coal her usual consumption on Australian voyages averaged 
from various circumstances from 50 cwt., 55 cwt., and sometimes even 
60 cwt. per hour, with all boilers at work, and under the same cir- 
cumstances she on the experimental voyage, consumed only from 
28 cwt. to 33 ewt. of Welsh anthracite, her furnaces having been 
somewhat shortened. When only half the furnaces were at work, 
and consuming from 15 cwt. to 16 cwt. of anthracite per hour, her 
speed was 7} knots, but with all her boilers going 9 knots only 
could be obtained, Our contemporary, the Mining Journal, com- 
menting on these facts at the time, said :— 

“So dire had been the prophecies of some far-sighted gentlemen 
as to the total destruction of every fire-bar the ship could carry from 
the strong heat of the anthracite that the intention to use that fuel 
was shaken in thé minds of the owners; the result, however, has 
been that far less injury has been done than with the ordinary coals, 
the boilers being in no degree affected ; and of the whole complement of 
bars oniy four were touched by fire, the set having their eages sharp 
as if only a few days in use. The steam jets, as recommended by 
Professor Frankland, and as applied by Colonel Coffin to her Majesty's 
yacht, were used in the Great Britain with beneficial effect. ‘Thus 
the fallacy as to the inevitable destruction of bars by anthracite is 
particularly disproved in a voyage of some 28,000 miles—a good 
test. ‘Ihe result being so satistactory she coals out again with this 
fuel—takes less than before— gains space for cargo —touches 
nowhere— saving time and dirt in re-coaling, and contidently antici- 
pates making the voyage in sixty days. 1t was chiefly the cleanli- 
ness that induced the use of this fuel on board the Victoria and 
Albert on the day of the naval review, and it will, in all probability, 
be the fuel in future used in her Majesty’s new yacht. To the 
anthracite districts of South Wales ‘these events are of great impor- 
tance. The splendid harbour of Milford, one of the finest in the 





great extent; the South Wales Railway, rapidly completing, will 
give it easy communication with all England; its vicinity to the 
Irish coast makes it the direct route to the south of Ireland. These 
natural advantages, with the immediate vicinity of the coal, will, 
unquestionably, before long, make it a port of departure for many 
lines of ocean and channel steamers.” 

Up to the present time the Government has done more to bring 
business to Milford Haven than any private enterprise. The dock- 
yard on its shores gives employment to a large number of ship- 
wrights and artisans, from whom the town of Pembroke Dock re- 
ceives its principal support. A line of steam packets to Ireland has 
been established by Messrs. Ford and Jackson, for the conveyance of 

assengers, provisions, and live stock between Wales and Cork, 

Water‘ord, and the South of Ireland. The depth of water at the 
railway terminus, whence the steamers start, is 20ft. at dead low 
water spring tides, but near the pontoon it is considerably deeper, 
although near the head of the harbour. 

Many times and oft has it been suggested that this, the finest 
hatbour in the country, shall be utilised; the metropolitan journals 
have from time to time mooted the subject, only to -be again for- 
gotten, but at the present time Milford Haven particularly demands 
attention from the multitude of railways connecting its shores with 
the busiest centres of industry in the kingdom, Nothing in the way 
of the construction of docks is to be expected from local effort, the 
harbour being in the midst of a thinly populated agricultural 
district, in which many of the inhabitants cannot speak the English 
language. Some years ago a London engineer surveyed Milford 
Haven, especially in the neighbourhood of Dale, near the mouth of 
the harbour. At this point he found many natural facilities for the 
construction of very large docks, of which he drew up plans 
and specifications, but did not proceed with his original intention 
of raising a company for the construction of the proposed works. 
Two companies also were incorporated, two or three years since, for 
the purpose of constructing docks at Milford Haven, but they seem 
to be weak, as they have made no practical progress in the construc- 
tion of their proposed works. Instead of uniting their strength to 
carry out one project first, they weakened themselves still more by 
fighting against each other in Parliament. One of these, the 
Milford Docks Company, proposes to construct large wet and dry 
docks in the neighbourhood of. Milford and Hubberstone, mostly on 
land the property of the Hon, Colonel Greville, who throughout his 
life has worked for the establishment of such docks. ‘The New 
Milford Docks Company proposes to enclose Nayland Pill, imme- 
diately adjoining the Great Western Railway station at New 
Milford, where wet and dry docks of adequate depth can be made at 
a moderate outlay, and be sufliciently capacious to admit the largest 
class of vessels; they also propose to carry out a coaling pier, where 
any vessel can load at any state of the tide. There is said to be an 
ample supply of water, suilicient to keep the docks full and clear, 
thus avoiding the expense of dredging. The works comprise an 
entrance lock S80ft. in width, with a floating basin twenty acres in 
extent, twelve acres of which will have a depth of 24{t. at neap 
tides, and upwards of 3,000ft. of wharf frontage, with appliances 
capable of shipping 6,000 to 7,000 tons of coal per Gay; the 
remainder of the basin admitting of being easily deepened, and 
doubling the extent of the coal trade. ‘The plans contain a graving 
dock 500ft. in length and 90ft. in width, with a depth of water on 
the cill of 28ft. at neap tides, also a jetty and floating pier outside 
the basin, at which vessels drawing 24ft. can lie afloat at all times of 
the tide. 

Since ships can at once sail from the barbotir into the open sea 
with nene of the delays and dangers incidental to beating about in 
the Channel in the face of rough or on winds, the gradual con- 
struction of wharves and dock accommodation at Milford Haven 
should secure its share of business from the rich coal and iron 
districts of Wales. It would not. be likely to interfere much with 
the business of other ports, since the growth of such docks and ccn- 
sequent accumulation of trade must hecessarily be of slow and 
gradual development. Besides this the Welsh mining districts are 
increasing so rapidly in prosperity that an additional port would 
scarcely do more than carry off the extra traffic. The working 
population of Pembrokeshire, instead of going to the fever dens of 
the iron districts, as at present, for that employment not to be fuund 
at home, would have a new object on which to expend its energy, 
should a blessing soon be conferred upon the country by the construc- 


} tion of docks and wharves at Milford Haven. 


As regards the physical appearance of Milford Haven, it is a mag- 
nificent sheet of water, surrounded by low rounded hills, with few rocks 
or precipices. The hills are higher and more abrupt near the mouth of 
the harbour, which consequently has a very marked position, and can 
be seen for many miles out at sea. Milford consists of a few rows of 
houses, rising in straight lines one above the other, having a rather 
handsome appearance from a distance. A few small vessels are 
generally at anchor off the town, and the branch of the Great Western 
Railway, constructed single-handed by Colonel Greville, has a ter- 
minus close by the edge of the water. Higher up the harbour, the 
Great Western main South Wales line has its terminus and pier, 
whence passengers can board the Waterford mail packets, which sail 
nightly. On the opposite side is the Government dockyard, where 
there is always plenty of activity, and the town of Pembroke Dock, 
consisting principally of workmen’s houses. Here, also, the narrow 
gauge reaches the shore from Tenby. A simall screw steamer plies 
about the Haven daily, carrying goods and passengers, and a light 
pier of considerable length has been constructed at Milford. ‘The 
shores of the Haven have been carefully surveyed for the purpose, 
and it isfound that there are no natural impediments worth noticing 
to the construction of a railway all around it. The ancient town of 
Pembroke is situated on one of the inlets of Milford Haven, but 
all the county business, such as quarter sessions and assizes. has 
been removed to Haverfordwest. ‘Throughout the county wondrous 
importance is attached to politics; the members, after a fierce elec- 
tion, not uncommonly get in by a majority of one or two, and the 
candidate with most family influence carries the day. There is one 
fact, however, in connection with Pembrokeshire of more public 
interest, and that is the recent discovery of hematite iron ore in the 
centre of the county, the estimated yield of which islarge. Whether 
it is of the importance alleged we intend to make a subject of future 
investigation. The county should not be long in growing into 
prosperity while in the possession of large quantities of hematite 
iron atid anthracite coal, on the very borders of the finest harbour in 
England—Milford Haven. Capitalists are required in the district to 
develope its resources, 





Contracts ron Iron anp Correr.—The Mersey Dock Board, at 
their last meeting, agreed to accept tenders, of the Mersey Steel 
and Ironworks Company, for the supply of 400 tons of flat and 
round iron, at the price of £17 17s. 6d. per ton, for ordinary sizes of 
the best iron; they also accepted a tender of Messrs. J. Walker, 
Parker, and Co. for the supply of five tons of pure dry lead, at 
£19 10s.; of Messrs. Goodlase, Wall, and Co., for Brunswick green 
at £18 per ton; Messrs. Hallowes, Roach, and Co., for a large quan- 
tity of sheet copper at £81 10s. per ton; and the Bagillt Smelting 
Company, for Bagillt spelter at £22 per ton. 

Tue Avustro-Itanian Rawways.—The group of Austro-Italian 
railways is as follows:—1l. The great Vienna and Trieste line, in 
length 360 miles, uniting the Adriatic, and consequently the Medi- 
terranean, ports with the east of Germany, giving receipis of 
60,000f. per kilometre, or £1,870 per mile. 2. The line from 
Trieste to Vienna, by Venice, Verona and Milan—388 miles, 3. The 
Verona and Kuffstein Railway, putting Italy and the Medi- 
terranean in communication with Central Germany—214 miles. 
4. Florence into France, by Bologna, Modena, Parma, Alexandria, 
Turin, and the Mont Cenis—314 miles. 5, Florence to Venice, 
embranching upon No. 4 at Bologna, and upon No. 2 at Venico— 
68 miles. 6, Pesth to Trieste, embranching upon line No. 1 at 
Pragerhoff—224 miles. 7. Milan to Turin, completing the 
great line from Trieste into France—87 miles, Total, 1,645 miles 
of lines of the first order, out of a jtotal length of 2,310 miles.— 


kingdom, is situated in the midst of an anthracite coal field of | Builder. 





James Watt's Worxsnor.—An Edinburgh gentleman attending 
the British Association, at Birmingham, thus describes a visit to the 
house of the famous discoverer of the steam engine:—* A friend of 
Mr. ——’s lives in James Watt's house. We were admitted into his 
workroom—a garret at the top of the house. It appears he had a 
scolding wife, who didu’t like the messes and noises he made, so he 
was sent to the attic. This room is exactly as Watt left it. The 
very ashes are still in the grate; his little lathe has a bit of 
unfinished work in it; tools lie about; books and drawings are in 
old drawers, and strewed here and there. It is a miserable little 
place. Only four of us could get in at one time. In fact, the 
daughter of the house who went with us had to tuck herself up into 
all manver of shapes to prevent her crinoline sweeping all the letters 
into the corners. The house is a very good one, and Watt was rich 
when he died there; but it’s clear his wife kept him and his little 
workroom in the background. This room has only been recently 
opened. By the will of Watt's son it was ordered to be left for 
ever as the old man left it when he last went out at its door. It 
was not looked into for more than thirty years.”— Scotsman. 


Tue New York Fire Derartuent.—The apparatus of the new paid 
fire department will embrace thirty steam fire engines and ten hook 
and ladder trucks. ‘To each steamer there will be attached a tender. 
Hach steamer and hook and ladder truck will be drawn by a power- 
ful team of horses, and the tenders by one horse each, thus employing 
120 horses. The tenders will run on four wheels, and will be built 
somewhat like the hose carriages now in use, only on a ~ scale 


and stronger build. Each tender will be provided with a ble 
of carrying one thousand feet of hose, and a fuel box calculated for 
three hours’ consumption ; in front of the tender will be placed a 


wide seat for the driver and three men. These thirty engines and 
ten trucks will all run below Fifty-ninth street, and the companies 
will be placed on a regular paid footing, the members being employed 
constantly on fire duty, and not allowed to attend to other business, 
As at present contemplated, this force will comprise 480 men, besides 
the Board of Engineers. Each engine company will consist of 
twelve members—a foreman, assistant foreman, engineer, driver, 
stoker and seven privates, The hook and ladder companies will 
have the same number of members, but not requiring an engineer or 
stoker, the privates will be increased to nine men. The salaries of 
the department below Fifty-ninth street will be, in round figures, 
363,000 dols. per annum, and will be divided as follows :— 


dols, 
Chief engineer co 00 ce ce 20 ce os cf ce co 9,600 
Fight assistant engineers, each 1,500dols, .. .. ..° «+ 12,000 
Forty foremen, each 800 dols, .. .. .. os ee oe «+ 84,000 
Forty assistant foremen, each 750 dols,.. .. 30,000 
Thirty steam engineers, each 900 dols. .. .. «. «+ «+ ¥%7,000 
Forty drivers, each 700 dols, .. .. os «+ oe os of 28.000 
Thirty stokers, each 700 dols. 2. «2 os os «+ oe 21,000 
Three hundred privates, each 700 dole. .. 1. «+ oe 210,000 





Detel ... co cd 9c. 0s ce 60. ce co © «+ 363,500 


Tue Great Eastern.—The Great Eastern is now moored between 
Sheerness and Chatham, in the Medway, where her boilers will 
undergo repairs, and some of the funnels are in such a dilapidated 
state that daylight can, in a few places, be seen through them. The 
unfortunate picking-up machinery is removed, not a vestige being 
left on the place where it once stood. The drums and greater part 
of the paying-out machinery have also been removed; but the row 
of brakes along the deck is still in position, and will probably 
remain so till the next expedition starts. A floating pier has been 
fastened to the ship, behind one of the paddle-boxes, for the conve- 
nience of passengers and officials; and the steamboats plying between 
Rochester and Sheerness stop at this pier as they pass up and 
down the river. ‘The one thousand miles of cable still in the tanks 
on board is still under water, and carofully secured by lock and key. 
It is also tested regularly with the same care as hitherto, but only 
once a day. The temperature of the tanks is still carefully recorded. 
Most of the crew of the Great Eastern have been discharged, and 
the ship is left in the care of Mr. Halpine—that best of officers, who 
somehow performed his part in the last expedition to the satisfaction 
of every The purser, engineer, one or two clerks, and a few 
men, com ali the rest of the inhabitants of the Great Hastern, 
which looks quite deserted. As a passenger or cable-laying ship 
the Great Eastern exceeds all others for safety and comfort; but it 
is fuund that she is built badly for ventilation. Some of the lower 
tiers of cabins g:t so unpleasanily warm from the heat of the engine 
furnaces that some of those sleeping in them were made ill during 
the last expedition, and many parts of the ship are haunted by un- 
pleasant smells, ‘The ventilation is not half so good as it should be, 
and some of the appliances used for this purpose in the Chester and 
Holyhead mail packets might be introdaced on the Great Eastern 
with advantage. 


Tux Suez Canau.—A Suez correspondent writes to us as follows: 
—‘ Great is Napoleon, and Monsieur Lesseps is his prophet. The 
empire is peace!—so also M. Lesseps is the maritime canal, Oh! 
that he would write a book, choosing a Pharoah for his subject; not 
the one who tcok to piling up pyramids, but he who addicted him- 
self to canal digging in Egypt, and whose dried up courses are yet 
to be traced through the land. The life of M. Lesseps, by Pharoah, 
would not be uninteresting. On Saturday, the 26th instant, M. 
Lesseps the adroit, the indefatigable, the hospitable—eminently, 
* the Frenchman ’—performed another evolution of his wheel of for- 
tune, and presto! ‘To-day half thé civilised world is in possession of 
the informat on that communication between the Mediterranean and 
the Red Sea is complete ; that the maritime canal is un fait accompli ; 
that half a dozen barges were safely launched, with their precious 
cargoes of coal brought from the Mediterranean, into the bozom of 
the Red Sea, and now float triumphantly with streaming colours in 
these waters. The Mediterranean and Bea have kissed each 
other, and r.newed the friendship which has so long ceased to exist 
between them; and henceforth there is to spritg their union 
not only an illimitable trade, with corresponding dividends, but a 
new era, ol peace and goodwill among men. ‘ Veni,, vidi, vici!’ 
telegraphs M. Lesseps from Suez. While the Great Eastern is 
labouring in the trough of a heavy sea in her abortive attempts to 
join two coutinents, M. Lesseps has silently burrowed his way, and 
disconnect: two continents. The world awakens and rubs its eyes 
to the fact that, without Archimedes’ fulcrum, M. € i 
pryéd two continents apart, and has become, figura iy, the 
modérn Colossus of Rhodes, with fleets of merchantmen sailing 
beneath him. It is customary, in these days of joint-stock compa- 
nies, to “float” a scheme; but in the absence of the water sufficient 
for the purposes of M. Lesseps’ canal, he has devised a plan of 
floating his ach in champagne. The opening of the canal. was 
inaugurated by @ grand dinner, given by a Leses to over 120 of 
the residents of Suez, thereby adding to the numbers of those who 
believe in him and the canal. The public is now expected to 
awake from its lethargy, speculate in shares, and await with patience 
the declaration of a dividend. It is true that the lock which con- 
nects the higher level of the fresh water canal with the Red Sea at 
Suez was, on the day mentioned, opened by M. Lesseps, and that a 
few barges, with a little coal in each, now float in the Red Sea in a 
foot of water at high tide. But the connection, except in a phy- 
sical way, between the fresh water canal and the maritime canal is 
a very remote one; and it is not desirable that it should be too 
closely analysed. ‘The maritime canal proceeds from Port Said on 
the Mediterranean, and for a distance of about fifty miles has a 
narrow channel only complete, barely sufficient to float a boat; and 
at ismailia forms a connection with the fresh water caral which 
proce.cs to Suez. But the maritime canal between Ismailia and 
Suez, a distance of about fifty mites, is all but untouched, and the 
sea works at Suez not begun, So far as the fresh water canal—or 
even the maritime canal in its present incomplete state—is to be the 
channel of a trade, it will be altogether a petty and insignificant 
aflair, and of no practical account. However, we wish M. 
every success; we owe him that for the dinner we had at his 
expense; and in desiring his longevity, we cannot express ourselves 
more strongly than hope he may live to — the great work he 
has begun.— W. A.—Suez, 28th August, 1865.” 
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WELDLESS TIRES, CIRCULAR ROLLING AND 
RAILWAY WHEELS.* 


By F. J. Beamwet. 


I ‘wave felt considerable difficulty in determining the manner in 
which I should deal with the subject of the paper, and that difficulty 
has arisen in this way :— 

If the paper were to be read before an audience composed exclu- 
sively of engineers, I feel I should not be justified in entering at all 
fully into the history of the subject, nor into a detailed account of 
the processes pursued in the manufacture, because I am aware that 
probably the greater number of those who heard the paper read 
would be well acquainted with that history and those details, and, 
further, that many of those present would be far more able to impart 
than need to have imparted to them information on those 
subjects. 

But the safety of railway trains is a matter of such universal 
interest that I think it not improbable the notice of a discussion 
involving that question may have attracted to this, the Mechanical 
Section, members ot the Association who are not intimately 
acquainted with the history and details of the subject, and I have, 
therefore, entered rather more fully into a description of the pro- 
cesses employed than I should bave felt warranted in doing had this 
paper been intended for an exclusively professional auditory. 

I will first request the attention of the meeting to the question of 
the tires of railway wheels, and will reserve for the moment the sub- 
ject of the wheels themselves, 

My experience in the manufacture of railway wheels goes back to 
a time when there was not one railway open into London, and from 
that date to the present the subject of this manufacture has never 
been absent from my notice. 

At the distant period of which I have spoken, and indeed for many 
years subsequently, the tire of the nea | was procured of the iron 
manufacturer in the form of a straight bar, of a sufficient length to 
make, when bent round and finished, a hoop of the diameter re- 
quired to shrink on to the wheel centre (see Fig. 1). In the 
original mode of manufacture the ends of this tire bar were each 
heated and hammered, so as to thicken or “upset” them, as the 
technical phrase is, and were then drawn out into a wedge-shape 

the common “scarf” form). The tire bar thus prepared was 

eated all over to a red heat, and then bent into a hoop, with the 
ends of the scarf overlapping, as shown in Fig. 2. This bending was 
sometimes done by passing the tire bar between rol'crs, but very 
frequently was effected by fastening one end of it to a circular block, 
while the other end being laid hold of by a bar, the tire was, by mere 
-_— strength, wound round the block, and was thus made into a 
ring form. 
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After the tire was bent the joint part was heated in a forge fire toa 
welding heat, and the tire being withdrawn was placed on an anvil 
and hammered to form the weld, proper tools being used to finish the 
tire off to its sbape. 

This “scarf” weld did not remain extensively in use for any 
great length of time. The principal objection to it was the liability 
of getting the thin ends of the scarf burnt, and the danger of having 
thereby an imperfect part across the width of the tire. 

The processes subsequent to the welding being independent of the 
mode by which that welding is performed, may be more appropri- 
ately referred to after the description of the other modes of making 
the weld have been given. 


FIC. 3. 
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The next kind of weld to be mentioned is that known as the 
“double-V ” weld. In this instance each end of the straight tire bar 
was thickened, and was formed with a double bevel of very slight 
rise, so that when the tire was bent into the hoop form the points of 
the two bevels were op; to each other, and thus left a wedge or 
V-shaped gap on each side of the tire (see Fig. 3). 

The joint part of the tire was brought to a welding heat as before, 
and there was also made welding-hot in another forge a piece of iron 
of a V-shape, and of such a size as to be suitable to fit one of the V- 
openings. 

The tire being withdrawn from the forge was laid on its side on 
an anvil, and the faces of the gap being made as clean as possible, one 
of the welding-hot V-pieces was brought to the tire and hammered 





into the cavity, by which part of the operation half the width of the 
tire was welded. 

The tire was then taken back to the forge, and again brought up 
.to a welding heat, and the second V-piece was, by a repetition of the 
process, welded in a similar manner to the first, and then the whole 
was trimmed off. 

The double-V weld, although undoubtedly far better than the 
scarf weld before described, and although it is in use (but to a 
limited extent) even at the present time, is nevertheless, in my 
opinion, open to this grave objection, viz., that it involves the 
making of two lines of weld across the tire instead of one line, and 
thus gives rise to the risk that, while one side of the wedge-piece 
may be duly welded, the other may be unsound. It appears to me 
that this is a defect of so serious a nature as to counterbalance any 
advantage which might otherwise attend the plan. 

The next weld to be noticed is the “butt” weld. This is the one 
now in general use, and it possesses, as I believe, advantages not 
se any other mode. 

For this weld no elaborate preparation of the ends of the tire is re- 
quired, and therefore the tire may be purchased of the tire manufac- 
turer ready bent, instead of being in the form of a straight bar. This 
is an economy, inasmuch as the iron manufacturer bends the bar 
while it is hot from the rolling mill, and thus saves a heating. 

The tire being thus delivered to the tire smith in a ring form, the 
joint part is placed in a forge and is moderately heated ; the tire is 
then removed from the forge, and the ends are pared with a chisel, 
to make them clean, and to adapt the one end to the other. When 
this is done the two ends are brought forcibly together, and a strong 
cramp is put across the tire. This cramp is provided either with a 
wedge or screw, and by the action of these the ends of the tire are 





a in close contact. Asa further precaution, also, one of the ends 
is hammered over, so as to form a lip or cover to close in the edge of 
the joint. 


means of a screw, and are thus welded without the least fear of any 
— matter coming between the surface to cause an imperfect 
wi 

After, by any of the foregoing means, the tire has been welded 
into a hoop it is heated to a strong red heat, and is placed on a block 
which, by means of wedges, or of a cone, or of a series of levers, can 
be itself caused to expand, and thus tostretch the tire. 

By this operation of stretching two things are obtained, the one 
the making all the hoops perfectly circular and of one uniform size; 


FIC.9. 





a the testing, to a certain extent, the soundness of the 
weld. 

When the tire has been thus tested and brought to its true form, it 
is, according to the nature and quality of the wheel on which it is to be 
used, either forthwith, and in its still heated state, placed upon the 
wheel centre and cooled, so as to shrink it thereon, or else, if for a 
superior class of wheel, the tire is allowed to cool, and is then bored 











Fig. 4 shows the tire carried in the cramp, and prepared for the | 
welding heat, to obtain which the joint part is again put into the | 
forge fire, and as socn as that part is thoroughly welding-hot the 
screw of the cramp is turned (or the wedges driven), so as to 
squeeze the sides of the hoop forcibly together. This brings so | 
severe a pressure upon the welding-hot ends as to thoroughly unite | 
them, and to ‘‘ upset” or thicken the adjacent parts. When this is 
done the tire is removed from the forge, and is hammered, so as to | 
complete the joint and make it uniform. | 

By this mode of welding it will be seen that after the surfaces | 
have been made perfectly clean they are brought together and | 
boxed in, and held so as to prevent the admission of any foreign | 
matter, whether solid or gaseous. At the same time the weld is made | 
while the tire is still in the forgé, and therefore exposed to the 
fullest welding heat, and one line of weld alone is made. 

As I have already said, I am of opinion that no mode yet devised 
for uniting the ends of a tire bar approaches this one, in respect to 
the aapmaen A of making a sound weld. 

This question of soundness is so undoubtedly the great point to be 
considered, that any economy of manufacture sinks into insignificance 
beside it. But even on the ground of expense, there is no doubt but 
that the preference is to be given to the “ butt” weld, as by its use 
the labour and expenditure of fuel are reduced to a minimum, as 
compared with any other mode practised. 

Other plans, known as the “ bird’s mouth” weld, and the “ single- 
V” weld, have been employed, the owe. 
former in the two ways shown by : 
Figs. 5 and 6, the latter in the 
manner shown at Fig. 7. 

I believe these modes to be 
objectionable, and that they never 
came into extensive use. A re- 
ference to Figs. 5 and 6 will show 
that the ‘‘bird’s mouth” weld 
was made by cutting one end of 
the tire to a double-bevelled or 
pointed form, and the other end 
to a corresponding recessed figure, 
so that on the tire being bent into 
a hoop the projecting end would fit 
the hollow one. 

The “ Single-V,” as its name 
imports, was made by welding one 
V-piece in across the face of the 
tire. This mode had the defect 
of two lines of weld instead of 
one. 

Reverting for one moment to the “ butt” weld, I hope I may, in 
vindication of the favourable opinion I have expressed of it be 
allowed to mention that an engineer, who up to the present time uses 
the double-V weld, gives as his reason for continuing to employ it 
that his workmen have become (after many years’ practice) so 
expert in performing it, he feels every confidence in the soundness of 
the work turned out by them, while he fears that if he were to try 
to teach them the use of the “butt” weld they might while learn- 
ing it make many failures; but, he adds, that if he had a set of work- 
men to teach tire welding to anew, he would teach them te make, 
and would employ the “ butt” weld. 

I hope I am correct, also, in thinking that the “butt” weld has 
the approval of so high an authority as Sir William Armstrong, the 
president of this Section, as I have observed that the separate tubes 
or — of the wrought cannon made at Woolwich are “ butt” 
weld This is done by facing and recessing their ends so as to 
insure a perfect air-tight fit ; the ends are then placed together, and 
the tubes or lengths are heated round abont the joint part, and while 
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| rivets before mentioned 








* Read before the British Association, September 11th, 1865. 


at a welding heat in the furnace are brought forcibly together by 


out in a lathe, to make the inside truly*circular, and is afterwards 
gently heated and shrunk upon its wheel centre. 

After the tire has been shrunk on to the wheel it is usually 
fastened by bolts or rivets, and the wheel is then placed in a lathe, 
and the exterior of the tire is turned perfectly circular and true. 

Notwithstanding the use 

RI. I of the “ butt ” weld and the 

ee pains taken by careful wheel 
manufacturers in testing the 
soundness of the joint by 
the stretching block, it is, 
nevertheless, an undoubted 
fact that unsound welds are 
made, and that some of 
them escape all scrutiny, 
and it is not uncommon for 
such tires to be in use for a 
considerable time without 
giving way. This may 
arise from the fact that if 
any foreign substance has 
insinuated itself between the 
faces of the weld joint, such 
substance has probably been 
expelled by the pressure 
and the hammering from 
the edges of the joint, and 
thus there is an outer 
coating of sound work concealing an internal defect. A tire thus 
welded may be put to work and may run for a long time, until, by 
use, the thickness is reduced so that the sound part is nearly worn 








| through, and then, on 


any sudden shock, the FIG 10 


is 


moment. 

So well known is the 
danger that various plans 
other than the bolts or 






have been proposed, and 
many of them adopted, 
for holding on the tire 
should a fracture occur ; 
but time will not permit 
me to enter into the de- 
tails of any of these 
modes. 


i @: 
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the risk that is known 
to exist) that for several 
years past in most rail- 
way wheel works the 
tire smith puts a deep mark on the edge of the tire on each side of 
the weld, so that its position may for ever after be known, and that 
no bolt or rivet for holding on the tire may be accidentally placed in 
the region of the weld, and thereby diminish the strength of a part, 
the soundness of which is, at the best, but problematical. 

I regret to have had to occupy, at so great a length, the attention 
of the meeting in describing the processes employed prior to the use 
of weldless tires, but I thought it would not be time wholly mis- 
spent, inasmuch as, in order to.appreciate the necessity there is for a 
change to be made in a manufacture, it is almost indispensable 
information should be given of the difficulties and defects attendant 
on the modes which it is proposed by the change to supersede. 
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If I have succeeded in conveying to the meeting the facts attending 
the manufacture of railway tires with welded joints, I thirk they 
must agree with me that that manufacture may be summed up as 
being one in which a very expensive process is gone through to pro- 
duce an article which is imperfect and unsafe. 

As I before stated, my acquaintance with railway wheel manufac- 
ture is of by no means a recent date, and as long back as the year 
1844, when I was manager to the Fair Field Railway Carriage 
Works, I set myself to devise a plan for making a wrought iron tire 
that should be without a joint weld. Theske I prepared at that 
time are on the table, 

I commenced the operation by winding a bar of iron round about 
a barrel, so as to form a helical coil of about the section of the 
required tire hoop. 


FIc.s. 





This coiled hoop had then to be welded into a solid mass. At that 
time (twenty-one years ago) the dealing with {large forgings by a 
steam hammer was by no means so familiar an idea as it is now, and 
I mention this in order to deprecate the smile that will, perhaps, 
arise when I refer to the plan by which I proposed to effect this 
object of welding. This plan is shown at Fig. 8, by which it will be 
seen that I intended to place the coiled hoop in a circular furnace, 
such furnace having a ‘‘ gash” of the form of a sector of a circle 
made in it, so that while the body of the tire was in the heat of the 
furnace a portion of it, say 60 deg. or 90 deg. would be in the 
“‘ gash,” and thus outside the furnace. In this place (the gash) was 
fixed a mechanical hammer, carrying tools of somewhat the form of 
the finished tire, and as the part of the tire within the furnace 
became welding-hot the tire was turned round so as to bring out of 
the furnace, and into the “ gash,” and therefore under the influence 
of the hammer, a welding-hot portion, and when this portion had 
been operated on by the hammer the tire was to be turned further 
round, so as to bring another part under the hammer, and so on 
until the whole was welded. ‘lhere were arrangements for raising 
the tire from off the bed of the furnace while being turned, which are 
not shown in the large drawing, and need not be described. 

When I had by this means obtained a rough welded hoop, I pro- 
posed to finish it into a true and uniform ring by the continuous 
rolling process which had been brought forward about five years 
— by Mr. Bodmer, and was put into practice by Mr. Jackson, of 
Salford. 


FIG 16 





As far as I know, this was the very first suggestion of that 
which, in the title of this paper, I have called “ circular rolling.’ 
Fig. 9 shows the nature of the machine, which it will be seen con- 
sisted of spindles carrying rollers at their ends, between which rollers 
the tire hoop to be rolled was placed, and the rollers being caused to 
revolve, the hoop was worked over and over until it was made 
smooth and perfectly circular, certain guide rollers being used to keep 
the tire in a true course. 

Mr. Bodmer’s object in this mode of rolling was not to employ it 
in the manufacture of weldless tires, but was to use rolling as a 
finishing process in lieu of the turning previously mentioned, and by 
this means he had in view the saving of the labour and of the waste 
of iron involved in the turning process, and also the obtaining the 
benefit arising from leaving the tire with the hard skin or surface 
produced by the rolling; but, as I have already said, there was no idea 
of making a weldless tire; on the,contrary, a straight bar was to be 
bent and welded in the usual way, and then Mr. Bodmer’s process 
was to be employed in lieu of the subsequent blocking and turning, 
and thus, although Mr. Bodmer devised a plan of rolling which 
was most essential—indeed almost indispensable—for weldless tires, 
he cid not devise the tires themselves, and therefore did not cure 
the evils attendant upon the risk of unsound welds. I have not 
stated my proposition of 1844 for making weldless tyres with a 
view of arrogating to myself any claim to be the inventor of that 
manufacture, although, for anything I then knew or now know, * 
was the first to suggest it; but I have mentioned it to show that 
the subject has long been under my notice, and that there are 
therefore, some grounds why it should be brought before the 
meeting by me. 

I proposed my plans to several of my friends in the year 1844, but 
met with no encouragement, and 1 allowed the matter to drop for 
many —. s 

In the year 1855 I again proposed the manufacture of weldless 
tires to Mr. Owen, of Rotherham, a large manufacturer of railway 
wheels, and the subject was, from time to time, under his considera- 
tion for some years. 

Between the years 1844 and 1855 a few persons brought forward 


urge their views with that persistence which is necessary to make 


manufacturers adopt a new process, notwithstanding that process may 
be superior to the one in established use. 

As is not unfrequently the case, the French were found more enter- 
prising than ourselves in adopting this new manufacture, and it is 
now about eight or nine years ago since Messrs. Jackson, Petin, and 
Gaudet commenced to make, as a matter of commerce, weldless 
railway wheel tires in France Mr. Owen, of Rotherham, in Yorkshire, 
took up the manufacture in the year 1861, and, as I believe, in 1861 
also the Blaenavon Company got to work u the same plan as 
that used ~~ Petin, and Gaudet. then one or two 
other firms have begun making weldless tires, and some others are 
at this moment, as I am informed, preparing machinery for the pur- 


Mr. Owen and the limited company who have taken his business 
have carried out the manufacture of weldless tires to a very — 44 
extent, and are now rapidly increasing it, and as I am intimately 





| greater part of the machinery, I will describe that mode to the 
| meeting. 
| Bars of flat or square iron, of a suitable section and quality, are 

bent round a block into a helical hoop, so as to make a pile of a dia- 
| meter and width suitable for the intended tire. Experience has 
| shown it is desirable that the hoop should, before it is welded, be about 
| two and a balf to three times the height that it should have after the 
| welding has taken place, this latter height being that of the width of the 
| completed tire. That is to say, that if the completed tire is to be Sin. 
| wide, the unwelded hoop would be made about 12}in. to 15in. high. 
Experience also has shown that the diameter, when welded, shou!d 


| be not more than one-half the dimension of the finished tire, so that | 


if the finished tire hoop is to be 
3ft. diameter, the unwelded coil 
would be about Ift. 6in. or 1ft. 8in. 
diameter. 

The coil being made is placed in 
a furnace, where it is heated to a 
full welding heat. It is then re- 
moved from the furnace by the aid 
of a pair of tongs mounted on a 
pivot, supported on a carriage 
running on arailway, and is carried 
to the annular die tool prepared for 
it, which is supported on the mas- 
sive anvil of a steam hammer. 
Attached to the piston-rod of this 
hammer is a top tool. Fig. 10 
shows the heated coil as placed in 
the tool ready to be acted on by the 
hammer. On the hammer being 
put to work the coil is beaten down 
to about two-fifths or one-third of 
its original depth, and is, of course, 
may y | widened so as to be 
made to fill the space left in the 
interior of the bottom die, and in 
this manner au uniform and weld- 
less tire ring or tire blank is pro- 
duced. Fig. 11 shows the coil 
after the hammer has operated on 
it. Great solidity and freedom from 
impurities are obtained in these 
rings ; this is no doubt principally 
due to the very large hammering 
power employed. The cylinder of 
the hammer is as much as 27in. 
diameter of bore, and the weight of 
the moving parts is from 8 to 12 
tons, the maximum drop being as 
much as 6ft. 

Special measures are employed to 
free the tire from the tools, but into these means it is unnecessary to 


FIG 12% 


enter. 

The tire blank thus formed is of the depth, as before stated, of the 
width of the finished tire, and is of about double its thickness, and 
half its diameter. 

This blank is then carried to the rolling machine, which, so 
far as its being a machine capable of rolling continuously a 
circular form, is no doubt on the principle devised by mer ; 
and although Bodmer originally contemplated the welding up 
into a ring of a straight bar, thicker than the intended finished 
hoop, and then the reducing the ring to the thickness of 
the tire by circular rolling, he peeved no efficient power for 


was used to do little more than merely smoothe and finish a hoop, 
which, to begin with, was nearly of the same section as the com- 
pleted tire, whereas the machine to roll out tire blanks such as those 
described must be capable of exerting a force sufficient to reduce the 
section, while it increases the length (in this case the circumference) 
of the bar being rolled. 


dinary rolls, the diminution in section and the elongation of the bars 
are produced by passing those bars through successive grooves cut in 
the circumference of a pair of rolls, each groove being smaller than 
the preceding one, the distance apart of the rollers, centre to centre, 
remaining the same throughout the operation. In rolling plates, 
though the rolls are brought nearer together each time the plate 
has passed through, yet this is done when the plate has got clear of 
the rolls, but in circular rolling, where the hoop does not, as a rule, 





although an exception will have to be ng ape the groove into 
which it was first introduced, the pressure to produce the diminution 
of section has to be exerted while the iron is between the rolls. 

In the few mills of this kind which are as yet at work, the appli- 
cation of the pressure has been effected in most cases by the use of 
screws worked by engine power; but in some instances hydraulic 
power has been employed, and I certainly give the preference to this 
latter mode. 

Figs. 12 and 12A show the construction of the mill as designed by 
myself, and in use for rolling circular tires. 

In this mill, as in Bodmer’s, the rolling is effected by the over- 
hanging ends of the rollers, In the apparatus employed by him he | 
preferred to have the axes of the rollers vertical. I believe there are 
some advantages in having them horizontal. The lower roller is the 
one external to the hoop to be rolled, and has no other movement 
than that of rotation, which it derives through a wabbler shaft from 
the coupling pinions in the usual way. The upper roller is the one 
internal to the hoop; this is caused to revolve in the same manner | 
as the lower roller, but it has also rising and falling motions, which 





the subject of weldless tires, but, as far as I have heard, they did not 





are effected by means of two hydraulic presses; the smaller one, 


LAD 


acquainted with the mode pursued by them, having designed the | 





| 


this; and I think I am correct in saying that in practice his machine | 


As is well known, when straight tire bars are rolled through or- | 





that on the left hand, has, by the water pressure, an upward move- 
ment, which raises directly the end of the roll over which the press 
is situated, and indirectly, by the parallel motion levers, the outer 
end, or that which operates on the tire, and in this way the upper 
roll is lifted to admit of the introduction of the tire blank. As soon 
as this is done the pressure is removed from the small press; the top 
roll, with the rams of the two presses, then descends by gravity, 
allowing the water to run from a cistern above into the (the 
right hand) press, so as to make it at once ready to be acted on by 
the pressure from the pumps, by which means the rolls are brought 
as desired closer together (always in a strictly parallel manner), 
until the tire is reduced in thiekness and increased in diameter to 
the required extent. 

These operations of putting on or taking off the pressure are per- 
formed with the greatest readiness by means of change valves, not 
shown in the engraving. 

The hoop in rolling is kept in form by means of the guide rollers, 
and these are moved away according as the tire increases in diameter. 
In the new machine now in course of construction, a self-acting 
apparatus is provided to traverse these rollers, and stop them when 
they have reached the position corresponding with the diameter of 
the intended tire. 

In the way before described it will be seen a tire is made and 
rolled into a perfectly sound, smooth, and uniform ring, and, what 
is important above all, without its having any welded joint to cause 
an accident by its unsoundness and fracture. 

Safety is the great point to be aimed at, and so important a one is 
it, and so thoroughly does the weldless tire attain it, that I believe - 
it will not be more than a very few years before the use of 
such tires will be universal, and railway companies would be con- 
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sidered culpable were they to employ tires made with a welded joint. 
1 doubt not this adoption of circular rolling would take place much 
more quickly were it not that manufacture is slow to alter—it is 
bound to its old modes, partly by the fact of the workmen being 
conversant with them, but principally, and above all, by the fact of 
the large amount of capital invested in machinery, which the intro- 
duction of new modes makes obsolete, and therefore valueless, 


mM 





The making weldless tires, however, is one of those instances in 
which I am convinced that manufacturers, if they would really in- 
vestigate the subject, would find that (wholly irrespective of that 
most important of all questions to the public, viz, the soundness of 
the tire a | there is effected a positive large saving, which 
arises in the way I am about to explain. I will take as an example 
the instance of one of the high-priced Yorkshire tires sold for £20 
to £22 per ton; such a tire bar, if it be intended for a 3ft. wheel, 
will be about 9ft. 2in. lung, and it will be rolled from a hammered 
bloom of such weight as to make a bar at least 1ft. 4in. longer (and 
very often 2ft. longer ) tnan the required length of the finished tyre; 
this is done because the eds of the bar, as they leave the rolis when 
rolled in the ordinary manner, are irregular and are imperfectly 
welded, and it is necessary to provide this extra length to insure the 
manufacture of a tire that shall be cound at the extreme ends, 





re? ae. 





Fig. 13 shows such a bar as it leaves the rolling mill. The parts 
| A, B, represent those portions which are cut off, and which are tech- 


” 


nically known as the “crop.” This crop will weigh one-seventh of 


| the weight of the saleable tire bar of the length above mentioned, 


and is worth no more than the scrap of iron of the same quality as 
that from which it is cut off, viz.. from £6 to £7 per ton. This being 
80, it follows that for every sevcn tons of iron that are sold at, say, 
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£21 per ton, at least one ton of iron is depreciated in value from 
£21 to £7, equal £14, or £2 per ton on each ton of finished iron that is 
sold. No doubt when the tires are intended for 3ft. Gin. wheels, 
which are now very commonly employed on the best lines for pas- 
senger carriages, the percentage of waste is somewhat less, and also 
when dealing with cheaper iron the loss is less, not only actually, 
which it obviously must be, but even relatively, inasmuch as the 
difference in the value of the scrap and of the saleable iron is not so 
great, but after making every allowance for such circumstances as 
these, the crop ends are at all times a source of waste and loss. 

The foregoing statement shows a direct economy in the employ- 
ment of circular rolling, due to the saving of material in crop ends, 
but there is another and further saving arising from the reduction in 
the labour. As is well known, to roll straight bars it is necessary in 
the ordinary way after a bar has been passed. through between a pair 
of rolls, to return it over the top of the top roll to be taken hold of 
by the attendant to be re-inserted in the next groove, when, having 
passed once more through the rolls, it is re-conveyed back over the 
top, and so on; thus, it will be seen, losing both time and heat in the 
rolling, and imposing great labour on the nen. 

So serious is this objection of having to return the bar over the top 
of the top roll that various plans have been devised to obviate it, 
such as having three rolls ranged one above another, so that the bar 
which was brought through between the bottom roll and the middle 
one might be returned between this latter and the top roll, but this 
arrangement involves extra rolls for each section of iron. Another 
plan consists in the employment of two rolls as usual, and the 
reversal of these rolls, so that after they have made several rotations 
in one direction, and thus brought the bar through, they are caused 
to revolve in the reverse direction, and thus to take the bar back 
again. A more recent plan is to have very large rolls, or, rather, 
sectors of rolls, which have a reciprocating action, moving first one 
way and then the othér, but never making more than a portion of a 
revolution. 


All the labour an‘ difficulty before mentioned are, however, over- | 


come in the most complete manner by circular rolling, as by that 
plan the article to be rolled never quits the rolls, nor does it require 
handling until it has become finished; in this way the serious labour 
of the attendant is dispensed with, and he has no more to do than by 
the mere motion of the hand to admit the water to regulate the pres- 
sure and to watch the moment, as shown by an index, when the 
article being rolled is brought to its right size, and then he can 
either st6p the machine and withdraw the article at once, or else can 
go on with the operation to put on a beautiful finish, without how- 
ever altering the dimensions of that which he rolls. 

If I have succeeded in making my views clear to the meeting I 
trust they will not be indisposed to follow me in the next proposition 
I wish to Jay before them, and that is, that the best and cheapest 
way of making straight and flat articles of considerable size and 
weight in wrought iron, such as rails, angle irons, and T bars and 
plates, is to make them, in the first instance, into a weldless hoop, 
and expand them by circular rolling, and then to cut open the 
hoop thus formed and lay it out flat. A 22¢t. rail of 84 1b. per yard, 
and weighing, therefore, a total of 5} ewt., could be made with the 
yreatest ease, requiring only the same size circle as that of a fall size 
engine tire, viz., 7ft.; the straightening could be done by submitting 
t!.> eut hoop to the action of a set of rolls arranged somewhat like 
bending roils, Lut having for their object the unbencins of the 
hoop. 

By this mode of making straight bars, large crop ends and the 
labour of handing the work over and over the rolls would all be 
saved, and what is more, the ends of the work produced would be as 
sound as any other part; a most important matter, especially in rails, 
which now, as is well known, in the desire to keep the full length of 
rail when too short a crop has been allowed, frequently have their 
ends slightly unsound. The end of a rail is, however, the place of 
all others that requires to be most solid, because it is there that the 
greatest wear takes place, as could be readily explained did time 
permit, and it is there also the connection is made by the fish-plate 
and bolts to the neighbouring rail. 

It may be said that this idea of the employment of circular rolling 
to produce a straight bar or plate is a visionary one; but 1 must be 
allowed to remind the meeting that sheet glass is at the present day 
made by first torming a cylinder and then cutting that cylinder open 
and laying its circumference out into a flat sl ; and, therefore, 
there 1s at all events the example of an analogous process being 
pursued in another manufacture. 

In conjunction with, Mr. Owen, I have devised the necessary 
apparatus to eflect the operation of making straight bars by the 
mode of circular rolling; but up to the present time other engaze- 
ments have prevented it being put into operation. 

may mentienthat Mr. Bodmer in his specitication alludes to the 
fact that a boiler ring may be cut open and laid out flat into a plate. 
But, as proposed by him, the ring would have been rade from a 
welded slab, and, therefore, would have had in the cour-e of its 
manufacture all the evils of crop ends and a welded joint, which it is 
my great object to overcome. 

In the early part of this paper I stated that, asa rule, the tire or 
other article being rolled by circular rolling was commenced, and 
completed in one and the same groove in the rolls, but that in certain 
cases this was departed from and a succession of grooves was 
employed ; this succession of grooves might no doubt be useful in 
rolling certain sections of iron, and Mr. Owen and myself have 
arranged the rolls and the transferer from groove to groove, as shown 
in Fig. 14, (See page 204.) 

It will be seen that this machine is very similar to that described 
in reference to Figs, 12 and 12a, the principal modification being 
that the overhanging ends of the rol’s are made suiliciently long to 
contain the various grooves; and, in order to give them sufficient 
stability to do the work, it becomes necessary to put an outer bearing. 
This is made with a joint, so that it can be readily thrown over to 
clear the ends of the rolls, and thus admit of the blank being got in. 
As soon as this is done, the bearing is brought to an erect position, 
sv as to hold down the top roll, which, as before, is worked by means 
of hydraulic presses, the parallel motion being arranged in this in- 
stance so as to operate upon all three bearings of the top roll, and 
thus preserve its parallelism, When the blank lias been sufficiently 
rolled in any one groove, the smaller of the; resses, which in this 
instance is below the larger one, is put to work so as to raise the top 
roller, and then the blank is moved by mex:s of porter bars, not 
shown in the engraving—the overhead gui.e accompanying the 
movement to keep the blank vertical. Un ‘ts introduction to the 
new groove, the action of the presses is reveiscd, and the top roll is 
caused to bear ou and further roll out the blank, which, having 
been in this manner operated on in the various grooves in the rolls, 
is then removed, the outer bearing being aga:n thrown over for the 
purpose, and the hoop, if intended for the tormation of a straight 
var, is cut through, and opened out as alreac!y described. 

I have hitherto spoken of tires of wrought iron only, because it is to 
such tires alone that the weldless question attaches. It would, 
however, be improper in a paper of this kind to pass without notice 
steel tires, especially as the various isprovements which have 
taken place in the last few years in the manufacture of steel bring 
that material day by day into more extensive use. 

These tires are finished by circular rol Their preparation for 
this process is done, so far as I know, iu one of the four following 
ways:— 

The first is that which was pursued by M. Krupp, of Essen, and 
consisted in forging a bar of steel of the torm of atire hoop flattened 
together (see Fig. 15), then of cutting down the middle of such bar 
so a8 to admit of its being opened out ito a hoop which could be 
placed on and finished in the solling machine. 

The second plan is that pursued by ir. Bessemer, and consists in 
making an ingot of steel, hammering it, cutting off the end, and then 
forming a hole of such size as to a‘init of the portion so cut off 
being put on the rolling machine 

The third mode is that pursued by M 
Sheflield, who, by their peculiar pre 
into any required shape with the 


















srs. Naylor and Vickers, of 
, are enabled to cast steel 








sume perfection of result as has 


hitherto only been obtained in gun metal and iron and other metals 
melting at comparatively low temperatures. ‘These cast tires are 
placed in the circular roiling hine and finished. Sp of 
their steel castings are before the meeting. ‘i 

The fourth mode is that pursued by Mr. Owen’s company, which 
consists in casting a ring deeper than the width of the finished tire, 
and then hammering this ring down to that depth and into the form 
of a tire blank and nnishing it by circular rolling. : 

I will only say one word more on circular rolling, and that is that 
I know of no reason why rings for boiler flues, and even for boilers 
themselves, should not be formed from weldless cylinders of perfect 
truth and uniform strength. Fig. 16 shows two of such rings united 
end to end to form part of the shell of a boiler. Rings such as these 
would not weigh more than 8 cwt. to 9 cwt. each, a weight quite 
within the limits of manufacture. 

As is well known, the transverse seams of a boiler are not the weak 
part—it is the longitudinal seams that are the great source of weak- 
ness. These seams, or even welded seams, would, by the weldless 
cylinder process of manufacture, be entirely dispensed with, and the 
safety of boilers thereby greatly increased, while the chance ‘of 
leakage, corrosion, and weight of material would be much dininished. 
Mr. Bodmer proposed to finish boiler rings in this way, but they 
wer to be formed out of flat plates bent round and having the ends 
welded. , 

In concluding this paper, which has reached far beyond the 
limits I could have wished, I desire to say a few words upon the 
structure of the railway wheels themselves, or rather of their Centres, 
skeletons, or frames, as they are called. 








It would be an absolute waste of time even to attempt to allude to | 


the vast variety of forms in which the centres of railway wheels 


have been made; many of these forms were devoid of all proper | 


principles of construction, and have long since ceased to be used. 


The centres which are now used in England for passenger carriage | 


wheels may for all practical purpeses be said to be—tirst, those 
which are made entirely of wrought iron, and in which the rim, 
spokes, and nave are welded together (see I'ig. 17); second, those in 
which the rim and spokes are welded together, but the boss is cast 
iron and the spokes are connected thereto by being placed in the 
cavity of a mould, into which the molten iron is poured and runs 
round about the ends of the spokes (see Fig. 18); and, third, those 
in which the spokes are united in the same way to a cast boss as 
those last menticned, but where there is not any entire rim, but a 
mere succession of detached segments formed by bending the iron of 
the spokes round to make the rim (sce Fig. 19). 

There are also in use, although not to any very great extent, 
wheels in which the centre is composed of wooden segments attached 
to a metal boss. 

As regards the first kind cf wheel, the cost of making this, until of 
late years, was very considerable, inasmuch as it was built up piece 
by piece, and was put together by succecsive welding heats. 

At the present day, however, such wheels are manufactured by 
Mr. Owen’s company on the system of Mr. Arbel, of France, by 
which system they are welded at cne blow. Fig. 20 shows such a 
wheel preparatory to its being welded, and there is a specimen of a 
completed wheel vefore the meeting, and also another one which has 
been cut through the centre, to show the perfection of welding. 

This mode of manufacture is now almost universal in France for 
the centres of the largest driving whee!s of engines, and the apparatus 
employed to make them is of the most massive and powerful 
character. 

Fig 21 shows the arrangements of the parts of an engine wheel 
with crank and counterbalance forged on. 

The moving parts of the largest steam hammer used by Mr. Owen 
for this purpose will weigh, when fitted with the dies for engine 
wheels, over 25 tons. 

We owe also to another foreign inventor, Mr. Lahousse, of 
Belgium, a manufacture of railway wheel centres in which great 
safety is combined with economy. I have said that the wheel all 
welded in wrought iron is expensive to make, and this is still the 
case, even when Arbel’s process, as used by Mr. Owen’s company, is 
employed; there is, therefore, a great temptation to retain the use 
of cast iron bosses to the wheels; but these cast iron bosses are a 
svurce of risk, as, owing to the large amount of wrought iron enves 
loped in them, there is great danger of their splitting, unless they 
are made very massive, and this danger has caused these bosses to be 
increased until they are now as much as lft. lin. and 1ft. 2in. 
diameter when used in a wheel of only 5tt. diameter, thus adding 
creatly to the weight carried. 

Mr. Lahousse has worked out the happy idea of making ata cheap 
rate a wrought iron boss which shall be united to the spokes with an 
attachment hardly inferior to that of the best welded boss. 

In the ordinary wrought iron wheels befure referred to the ends of 
the spokes, where they are united to the boss, are for that purpose 
made welding hot all over, and to allow for the waste consequent 
upon such heating it is necessary the spokes should be formed of 
iron of a special and expensive section. 

Mr. Lahousse leaves the ends of his spokes either entirely cold or 
only moderately heated, so that they syfier no appreciable waste. A 
circular plate or washer, sufficient to form one-hatf of the boss of the 
wheel, is placed at a welding heat into a bottom die. On this 
washer are laid the ends of the spokes, and above them is put 
a welding hot washer, similar to the first one, so as to make ihe 
arrangement shown at Fig. 22. A powerful hammer is then made to 
act upon the top washer, by which itis driven down on to and welded 
with the lower washer, thereby forming a wrought boss having 
tirmly embedded in it the ends of the spokes, which cut their own 
way into the plastic mass, and are most closely embraced thereby. 

















NOTES AND MEMORANDA. 


Sar water freezes at 28:3 deg. 

Oxy 45 of 100 rays reach the eye after two reflections. 

Tue flame of oil lamps contains rays not in the solar light. 

In freezing water the crystals join at an angle of 60 deg. 

Variation of temperature does not occur in water below 120/t. 

Monrtcutst magnetised needles in the violet rays of the spectrum. 

0°33 of the wind acts on a good sailing vessel, and 0:4 on a fast 
sailer. 
, Tue lenses in the eye of the house-fly have the 100th of an inch 
ocus. 

Sovnps are distinct at twice the distance on water that they are 
on land. 

A convex lens burns at 25ft. under the surface of the sea in a 
diving bell. 

Tue first known use of the rail in railways is due to Beaumon, in 
the year 1630. 

A piecz of amber weighing 131b. was valued at Constantinople 
at 30,000 dollars. 

Tin wire, the thirteenth of an inch in thickness, sustains 34°7 lb., a 
lead wire but 28 Ib. 

Herscaex thought that the sun’s luminous atmosphere is 2,500 
miles from its surface. 

Enrensene calculates 41 millions of individuals, infusoria, &c., in 
a cubic inch of tripoli. : 

Ax ordinary windmill has the power of about thirty-four men, 
or, at most, seven horses, 

Tur Prussian Government is said to draw an annual revenue cf 
17,000 dollars from amber. 

One grain of gold will cover 52 square inches, or be 1,500 times 
thinner than writing paper. 

Soutp carbonic acid sinks the spirit thermometer to 162 deg. Fah. 


| below zero in two minutes. 





The other drawing on this figure shows a wheel as it would appear | 


when completed on Lahousse’s system. 
There are also before the meeting specimens of a Lahousse’s wheel 


«s manufactured by Mr. Owen’s company (who are the firm that are | P¢ 
| pipes. 





carrying out Lahousse’s invention in England), and also of a similar 
wheel cut through the centre, so as to show the intimate nature of 
the connection between the spokes and the boss. 

It only remains to me now to offer my sincere apologies to the 


president and the meeting for the length to which this paper has ex- | 


tended, to thank them most heartily tor the patrence with which they 


have listened to it, and to state that, with the permission of the pre- | 


sident, I shall be happy, as far as lies in my power, to answer any 
questions that members present may chvose to put, or to clear up any 
point which [ may have leit obscure. 


Tre census returns represent Massachusetts as having 8,176 
mauufacturing establishments, with an invested capital of 132,7 i 





92,324 


l oz. of gold to the ton. 


_ Tue German Ocean is 3 deg. colder in winter and 5 deg. warmer 
in summer than the Atlantic, 

Lorn eyes make an object appear one-thirteenth brighter than 
when looked at with one eye. 

‘Tue ascending power of a balloon with hydrogen gas to one filled 
with coal gas is as 15 to 11 nearly. 

_Gotp leaf can be reduced to the 300-thousanth part of an inch ; 
silver leaf to the 170-thousandth. 

Gusrowper was first used in England for blasting in 1665, in 
Germany it was used as early as 1613. 

tn dry air at 32 deg. sound travels 1,090it. per second, and 1ft. 
more for every degree of the thermometer. 

__A ripne of silk a mile long weighs but 12 grs, so that there are 
583 miles of fibre in a pound avoirdupois. 

Mx.rep snow produces about one-eigtth of its bulk of water, 
heuce snow 2ft. deep produces 3ip. of water. 

A rutaL of water, in freezing, parts with as much atomic motion 
as would make an equal bulk of gold white hot. 

Tue river Jordan is said to discharge into the Dead Sea as many 
as six millions and ninety thousand tons daily. 

THE amount annually realised from jet ornaments at Whitby, in- 
cluding their gold and silver settings, is £50,000. 

Tue coasts of England and Wales are officially considered as 
about 2,000 miles, Scotland 1,100, and Ireland as 1.300. 

Accorpine to the commonly received chronology the discovery of 
the silkworm in China was made about the year 2640 n.c. 

_In tho arctic regions persons cau converse at more thana mile 
distant when the thermou:eter is below zero and the air calm. 

_ Execraicrry, in excess or deficiency, is said to disturb the forma- 
tion of crystals; and a thunderstorm has accelerated tardy crystal- 
lisation. 

Oxen require from five to six, and sheep from three to four times 
as long a period to add a given proportion tu the weight of their 
bodies as pigs, 

I-cuogs are distinguished when the time between delivering a 
sound to its return is more than one-twelfth of a second, and there 
can be no echo in less than 47it. 

_ Tur fall of the Ganges is four inches to the mile, and nine inches 
in the mile of land; of the Amazon four inches, and the land 6 75; 
aud of the Nile six inches in 1,000 miles. 

Fvter determined the direct light of the sun to be equal to 6,500 
candies, a foot distant; that of the moun to one candle T}tt.; that 
of Jupiter, 2 at 1,320ft.; and Venus, 1 at 421 ft. 

_ Tue middle of the centre arch of Southwark Bridge rises one 
inch in the heat of summer, and the effects of a gleam of sunshine 
on the Britannia Bridge is immediately perceptible. 

: Tue manufacture of clasp knives was introduced into Sheffield 
in 1650, such knives having been previously known as joctclegs, 
from Jacques de Lidge, a celebrated foreign cutler. 

Ir is uot generally known that lead is frequently attacked by a 
species of insects, the larveo of which excavate circular passages in 
it. The insects do not eat the lead, but simply bore it out. 

_ OF 10,000 rays of light only 8,123 reach the earth when the sun 
is vertical. 8,000 at 70 deg. high ; 7,624 at 50 deg., 7,237 at 40 deg., 
5,474 at 20 deg., 3,149 at 10 deg., 1,201 at 5 deg., and 47 at 1 deg. 

THE houses in the town of Eaux Caandes, in Auvergne, are 
warmed during the winter by the water from the hot springs, which 
possesses a temperature of 176 deg. Fah., and which is circulated by 


Burron combined plane glass mirrors only Gin. by Sin., and with 
49 set on fire a tarred beeca plank, 66ft. distant; with 98 at 126it., 
with 112 at 158!¢, with 168 at 2u0ft.; and he melted metals at 30/t. 
or 40ft. 

Meteors and falling stars have been found by eminent astro- 
nomers to be minute planetary bodies. Wien visible they pass at 
a height of from fifty-two to seventy-three miles above the surfaco 
of the earth. 

In Wales at the old Clogau copper mine tho quartz yields about 
At Castell Carn Dochan 6 oz. 12 dwts. of 


| gold were obtained from 20 cwt. of quartz from the lode aud from 
| alluvial matter. 


duls.; paying annually for riw material used 19,503,720 dols., and 


for cottun 5,696,331 dols., employing 146,268 male, and 71,953 
female hands. ‘the aunual value of the products amounts to 
255,745,922 dols. 

Cannet Coan axp Coat Or Mancractcre iv Austraia.—Oon- 
siderable atiention is now being directed tu the Hartley Cannel coal 
of New South Wales, an exeellent seam, 5{t. thick, being now 
worked in the county of Cooke, from which they are extracting 
kerosene aud crude oi]. They are now erecting extensive works at 
Hartley for carrying on the manufacture on a large scale. We 


Since the Itussian Government gave up the working of the gold 


mines in the Ural Mountains and arranged for them to be worked 


| by private enterprise, the quantity of metal extracted has been in- 


| creased tenfold. 


Two irou plates 4{t, in diameter, and weig hing 1,600 Ib., revolved 
80 times in a minute, send suflicient heat up a furaace to warm a 
large factory. ‘I'aey are turned by a baud and a water wheel, and 
last for years, 

Pnoresson Tynpatt has succeeded in entirely cuttingoff the lamin- 


| OUs from the calorific rays, aud to produce not ouly combustion in 


have been favoured by Mr. Joun Mackenzie, the Government | 


Examiner of Southern Coal-tields, with a specimen of the mineral, 
which, in ordinary working, yields an average of 140 gallons to the 
ton. The same gentleman also sends us a samp'e of what the local 
geologists desiguate kerosene shale, or shist; it is obtained from 
American Creek, near Wollongong, New South Wales, and the 
owner ot the shale land is now erecting works for the purpese of 
extracting the oil contained. The seam, where proved, is about 
18in. in thickness, and the average yield of the shale is about fifty 
gellons of crude oil ty the ton, : 
t fair position, inasmuch as the New South Wales 
favour as it becomes more known ; but at present there is a te mpo- 
rary dulness, owing tv the supply being greater than the demand 

M ning J urnal. 


obtains more 


The ordinary coal trade is still in | 


| 
| 


an absolutely dark focus, but also the incandescence of platipoum by 
nou-luminous rays. 

AccorptNx@ to the theory of the lute Mr. Taylor, the granite coffer 
in the Great Pyramid was a priueval measure of capacity frou 
wheuce ts derived our wheat measure the “ quarter,” of which coffer 
it is the fourth part exactiy. 


Tue weight “ carat” is said to be derived from xsearisv. a ki 
vetch, the seeds of which are very uniform, and so w 
Orientals for estimating the value of small and 
Troy. 


the carat wei, i! rnin 

: sur in the human hair is as fo — 
Brown, 4°08; black, 4 1, 23 ore i le is ated t 
sume that the colouration of hair is due to the different proportions 


of sulphur it contaius, by others to the prisenee of inn 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE INJECTOR. 


Sm,—I have just looked over your article on Giffard’s injector, 
by J. Robinson, C.E. 

I have not time to digest his theory, but I should like to see the 
scientific world take the matter up and explain the question of how 
and why the injector can put water in the boiler. It is a question 
which will most likely amuse the scientific world for some time to 
come, as there are few who have the boldness to face the subject, 
far less to be able to explain its action. 

Will you excuse me asking you a question? I have worked an 
injector for some years on a locomotive engine, and approve it 
highly for the purpose of filling the boiler when running (and the 
steam on), but when the boiler is low of water the injector will not 
fill the boiler, that is to say, it will not throw more than perhaps 
may indicate seven or eight inches higher iu the glass. 

I am astonished that this point has never, to my knowledge, been 
discussed in your valuable paper. Perhaps some of your correspon- 
dents may be able to give an explanation or a reason why the 
ivjector thus fails in its duty, A Roapsrer. 





Sin,—Observing in your recent notice of the Mersey Steel and 
Ironworks some remarks respecting the application of Giffard’s 
injector to vertical boilers, I wish to say that the extra weight of the 
column of water in a vertical boiler is not found to offer any hindrance 
to the proper working of the injector at sucb pressures of steam as 
are usually employed in forge boilers, and your readers are doubtless 
aware that at, say 401b. steam pressure, an injector will feed into a 
boiler working at 60 Ib. pressure. 

As regards the number of injectors at the Mersey Steel and Iron- 
works, I have reason to believe that it was never extensive, in fact, 
not more than two or three; and looking at the large and success- 
ful use of injectors in all parts of the kingdom, one may fairly 
attribute to local causes the restricted use of them in this instance, 

Wituiam Steere Tomkins, 





SUGAR CULTIVATION, 


Sir,—With your permission I would remind Mr. Simmonds that 
his details of expenditure are of no use in regard to the question at 
issue, viz., that “one thousand pounds weight of sugar per acre will 
not pay the working expenses of the planter.” ‘The result of his 
figures show 2,867-2 lb. per acre, which is 4328 Ib. less than what 
is generally considered the average yield of Demerara, to say pothing 
ubout the “hidden defects and grievous waste” attending their 
mode of sugar making; and yet Mr. Simmonds gives you the 
quotation “that it was beginning to be as hopeless to get profits 
from an estate as to get blood froma stone”—which may be correct, 
as I would not be astonished to hear of any quantity of yield from 
the ground, when a man can be found to suppose it can “ raise 
engines with the canes,” and negroes to construct machinery. 

London, 25th Sept., 1865. ZANZIBAR, 


PATENT LAW. 


Sin,—As far as I can understand Lord Stanley's preseut opinion 
on the patent laws, it is something like the following :—He believes 
superiority of mevianical skill to te essential to the position of 
England among nations, and he believes in the importance of pre- 
venting delay in the introduction of useful inventions; but his 
present difficulty is as to the possibility of accomplishing this de- 
sirable end by means of a patent law. 

Lord Stanley has mentioned two points of difficulty, which he 
appears to think insurmountable. To deal at present with the first 
of these: he says, “Of all judicial investigations those into patent 
cases are the most complicated and the most costly.” No doubt this 
is a real blot in the system, but it is not irremediable. The Daily 
Telegraph, in allusion to this point, said—'* The remedy is clear— 
the appointment of a scientific assessor, who would aid the judge 
by examining the scientific witnesses, and who, raised above the 
interests of the contending parties, would make the technical points 
of the case intelligible to the court avd jury. By this meavs we 
should reduce to a minimum the present expenses and delays.” At 
the recent discussion on patents at Birmingham, Mr. Bramwell ex- 
pressed a confident opinion, in which IJ fully concur, that if specifica- 
tions were uniformly dealt with in the manner in which they were, in 
a few instances, by Lord Westbury, the evils arising from ambiguous 
document; would disappear in the course of two years. And the 
ambiguity of specifications is really the greatest difficulty in all 
patent cases, Lut these documents will continue to be ambiguous 
while the Courts are weak and undecided in construing them. I 
maintain, however, with Mr. Bramwell, and others who have had 
experience in patent cases, that it is possible to deal with specifica- 
tions in a manner that would soon have the effect of separating the 
wheat from the chaff—a consummation which all legitimate 
patentees havo an interest in striving to bring about. We are 
constantly told that the judges cannot construe =pecifications defi- 
nitively in the first instance, to which we answer, Lord Westbury 
did. And surely it will not be said that no other judge can do 
what he did. If his lordship had had to deal with the specifications 
alluded to, without reference to former proceedings, they would 
have been disposed of in much less time. And if patentees and 
their agents had before their mind’s eye the certainty of an efficient 
construction of their documents, they would soon find a way of 
describing inventions with clearness, so as to give the Courts far 
less trouble than at present. 

Mr. Bramwell, on the occasion referred to, said also, with great 
truth, that, if an invention did not admit of being clearly described, 
it was hot a proper subject-matter for a patent. 

But while making these positive assertions I shall probably be 
reminded that Sir Hugh Cairns agreed with Lord Stanley in his 
doubts as to the possibility of removing the difficulties referred to. 
I was certainly most grievousiy disappointed to find so distin- 
guished an ornament of the equity bar as Sir Hugh Cairns 
concurring in the opinion expressed by Lord Stanley. A little 
reflection, however, has satisfied me that, after all, it is not so very 
remarkable for one who has had scarcely any connection with 
_— beyond that of examining provisional specifications, to 

come impressed with an idea of the shadowy, intangible character 
of patents. It is to be remembered that we who prepare those 
documents have, in many instances, had the essential characters of 
the inventions conveyed to our minds by antecedent instruction 
and knowledge ; and we are thusin a condition which enables us 
to see the invention frequently as clearly as it can be made to 
appear in the complete specification. [ut not so the law officer of 
the Crown. And as we know it requires an artist to appreciate 
fully @ representation of nature conveyed by rough sketch, so 
provisional specifications alone are net sufficient to convey definite 
ideas of patents. 

In former times the practice of the law officer formed a better 
education in patents than it does now, owing to the greater number 


of hearings on oppcsitions, which made it necessary for the oflicer | 


to compare inventions more frequently. ‘To show the difference in 
this respect I may mention that, whereas in 1854 there were eighty- 
four oppusitions entered, in the last three years, 1862, 1863, 1864, 
the average number was only twenty-seven. 


8, Quality-court, Chancery-lane, Writ Srexce, 
26th September, 1865. Assoc. lust. CLE. 
TESTING BOILERS, 
Sir,—The public ought to be obliged for the very able, but very 
startling, leaders in your paper of last week on the subject of marine 


| 








boilers. As an engineer, I felt glad that the question had been 
raised (if there really was any question to raise), but I could not 
but think that some one had been perpetrating a hoax, and that the 
affair was all moonshine. 

It was, I had thought, one of the very simplest and most 
elementary lessons in engineering, that a strain of 5,000Ib. to the 
square inch of the sectional area of stay should not be exceeded in 
any boiler, unless there were good reasons, such as peculiarity of 
shape or construction, or additions of strength from angle irons, &e. 
I, in common with others, was not a little startled to hear that this 
rule had been set aside by an importaat department of the Govern- 
ment, and that thenceforth to ascertain the weight to Le placed on 
the safety valve of the boiler of a , the boiler was 
to be subjected to cold water pressure, and that the pressure 
obtained by the cold water was to be the working pressure on the 
safety valve when hot, and under steam, aud when the conditions 
are different. In fact, that what had hitherto been taken as a test 
of workmanship should suddenly be adopted as a teat of material. I 
could not then bring my mind to believe this, nor can I believe it 
now, a8 i thought, and still think, that a public man of Mr. 
Milner Gibson’s experience, would not make a blunder—and above 
all gratuitously. If a Government department (I thought) takes 
upon itself the unusual, extraordinary, and unexampled responsi- 
bility, of upsetiing well-known engiueering rules, that department 
ought at least to be ready to substitute better rules. That a better 
rule bad not been found I was satisfied, and I dismissed the subject 
from wy mind. 

If I had been astonished when I read your leader, judge, if you 
can, what was my astonishment when I, with other engineers, got 
the enclosed questions in a note signed “R. Robertson.” It was 
once well remarked that “ it is as great a point of wisdom to hide 
ignorance as to discover knowledge.” If the gentlemen of Mr. Milner 
Gibson's department at Whiteball are ignorant of the elementary 
principles and practice of engineers and boiler makers, why should 
they not consult their surveyors, who are practical men well up 
to their work, instead of admitting ignorance by an indiscriminate 
issue of badly-constructed circulars ? 

Mr. Robertson's circular does not put the case fairly, and is not 
free fromerror. The answers cannot, therefore, be of any use, and 
the trouble caused in replying tothe circularis unnecessary. It would 
be difficult for the uninitiated in official mysteries to discover how 
the replies can serve any useful purpose. The statement that the 
practice of testing boilers by hydraulic pressure to double the work- 
ing pressure, “as at present adopted by thd Board of Trade,” is 
hardly correct. The alleged practice ig no practice at all; it is 
simply a direction by a Government officer, apparently not an en- 
gineer, and is only exceptionally followed, as the recent case in 
Liverpool proved. If the surveyors referred to in your leader act 
on what Mr. Robertson alleges is the Board of ‘I'rade’s “ prac- 
tice” heaven help them when an explosion happens, and people 
are killed. A coroner's jury may hit the right nail on the head, 
aud what then will the alleged “ practice” avail the surveyors ? 

Westcn-super-Mare, Sept, 25th, 1865. X. Y. Z. 


(QUESTIONS. 


“1, Is the practice of testing boilers by hydraulic pressure to 
double the working pressure (as at present adopted by the board 
of Trade) satisfactory as regards public safety. 

“2. Is it the practice of marine engineers to test new boilers, by 
water, to double the intended working pressure before the boilers 
leave their works? 

‘*3. In many boilers is not a thorough examination impossible ; 
and if so, is hydraulic pressure the only safe and trustworthy test 
of the boiler’s efficiency ? 

“4, If after a boiler has stood satisfactorily a required test by 
hydraulic pressure, it should be discovered that a strain upon stays 
has exceeded of 5,000 lb. per square inch, ought the pressure allowed 
in the safety valve to be on that account reduced to less than half 
the pressure satisfactorily borne by the boiler when under hydraulic 
pressure ? (Signed) N. Rosertson. 





THE PREPARATION OF PEAT AS TORBITE, 

Sirn,—Having seen in Tue Enctnzer for Sept. 15 an accountof “a 
new preparation of peat” I beg to inform Mr. Clark, through your 
columns, thet this so-called “ new preparation,” or a preparation 
almost precisely ‘similar to it, has been used for more than two 
years on the extensive estates of Sir Charles Coote, in Queen's 
County, Ireland, 

There the peat is, after being condensed, raised, by means of an 
endless band or elevator, to the moulding machine, whence, after 
being cut into suitable lengths on the table for that purpose, it is 
removed to trucks fitted with shelves without ends. These, when 
full, are removed by means of a tram to the drying chamber, where 
the peat cakes are exposed to a current of heated air. 

This method has been found there to be equally effectual with 
that at Horwich; in fact, the two methods are precisely the same, 
the only difference resting in the mode of conveying tre peat to 
the drying chamber. 

After reading the article on this process I was so struck with its 
resemblance to the Irish method that I felt it my duty to request you 
to insert this short letter in your next. 

In both England and Ireland this invention seems to have been 
considered as entirely new. y 

London, Sept. 19th, 1865. 





THE ATLANTIC CABLE, 


Sm,—Enclosed, I beg to hand you copy of a letter from Mr. 
Thomas Silver, of New York (the well-known inventor of Silver's 
marine governor), to the editor of the New York Times of Sep- 
tember Ist, with reference to the failure of the Atlantic ‘Telegraph 
expedition, believing that an American view of this unfortunate 
event may be of interest to the uumerous readers of your valuable 
jourtal, Epwin II, Newsy. 

31, Cheapside, London, Sept. 20th, 1865. 


“Tue ATLANTIC TeLeorarn CABLE. 


© To the Editcr of the * New York Times.’ 


“In the Times of the 18th of August you ask who killed Cock 
Robin! It being evident, as you reasonably infer, that no corps 
of reporters could have done the mischief, 1 beg leave to suggest, 
wiih some explanations, supposing that further efforts will be made 
to lay the cable, what would be liable to cause the damage referred 
to, and as to how the evil, in my opinion, may be avoided in future. 

“] have always regarded the chances of the Atlantic telegraph 
cable beivg useful to any great extent alter being laid, if from shore 
to shore, with the machinvery hitherto employed, as exceeding} 
slim. Even a moderate state of the sea or motion of a ship will 
cause an action of the cable: and if it could be applied to a spring- 
weighing balance, there would be developed evidence on the dial of 
the latter of incessant variations, and frequently of violent jerks. 
These motions, resisted by a brake, and the inertness of a weighted 
dynamometer, must surely cause more or less injury to the fabric of 
the cable, and in a rough sea chance to part the conducting wires, 
or possibly the whole rope. 

“The dynamometer consists of a weighted wheel of sufficient 
gravity to indicate a strain on the cable of sixty to eighty hundred 
weight, aud resting upou it adjacent to the drum, the rotating speed 
of the latter being limited by a frictional brake, the dynamometer 
having a movement vertically in a frame on which is marked @ scale 
to indicate the degree of the various actions upon it by the cable. 
Now any given weight, say fifty-six pounds, can be lifted by a cord 
of a strength equivalent to filty-six pounds; bata sudden jerk may 
be made upon said weight, by a power sufficient to part « — 
many times the strength without changing its position; #0, on the 
same mechanical principler, the much-lauded machinery bitherto in 
use for deposittug the telegraph cables is well calenlated to injure, 





and im an extreme case of sudden action part, any cable to which it 
may be applied, for the magnitude of tbe machinery and weight of 
the dynamometer must always be in comparison to the size or 
weight of the cable. 

“ man who stands at the break-wheel, and ‘ watches the rise 
or fall of the dynamometer, as a sailor at the wheel watches bis 
compass,” must witness the action of the dynamometer before he 
has any warning to operate his break, but when such warning is 
received, the mischief to the cable, to whatever extent it may be, is 
all done by the inert resistance of the dead weight of the dynamo- 
meter, aided in its destructive operation by the limited s of the 
drum, and the brakesman can do nothing more than alter the speed 
of the cable when too late, as far as avoiding injury to it is con- 
cerned, 

“ Now, as unfit in principle as such machinery is for laying tele- 

raph cables in any waters, a modification for transatlantic purposes 
i really required. What is wanted is a governing apparatus, that 
shall deliver the cable at any general speed desired, sympathisiig at 
the same time with all the perturbations of the cable on its 
from the vessel, applying no uneven strain, but freely giving and 
taking, ag the case requires, To serve all the requirements, the 
governot must have a combination of peculiar principles. It must - 
be differential, so that its centre movements may sympathise and 
become part and | with the temporary changes of the require- 
ments of the moving cable, the whole to be controlled by the main 
he governor, the principles of which should act reversely 
common governor; that is, when the latter would 
dency to limit, the cable governor shoald liberate, so 
_* depth of the sea required more or less of the 
iting no fourteen per cent. excess when not needed, vide 
‘letter, Aug. 11), the governor should act accordingly. 
al rotating powers of the instrument should be regulated 
crank or hand-wheel, to correspond with the speed of 
». A portion of the governor should be so constructed that 
would serve both to draw a profile of the bottom of the sea and 
record its variable depth—the speed of the vessel, of course, 
measuring the distances. The cable should from the ship 
through a long tube, bung upon an axis having mounted upon it a 
le similar to a flag-staff, the position of which would indicate the 
ngle at which the cable was leaving the ship. A properly con- 
structed automatic arrangement, with the requisite details fully 
carried out, all of which is perfectly practicable, would be competent 
to perform in the right way, where the dynamometer, brake and 
watchful (?) man at the wheel would insure ruin, 

“IT would also suggest, as an improvement, that the cable be con- 
structed reversely in the principle to the former ones, the conducting 
wires of which are shorter than the exterior or outer coil of the 
cable, It is from this peculiarity in their formation, that in laying 
the first one, the severity of the action of the paying out machinery 
caused the parting of the conducting wires; and while the cable 
remained in an over-strained condition, continuity ceased, and a 
“ mysterious silence,” 1 believe, in one instance for several hours, 
occurred ; but on being relieved from the strain—the cable being of 
a spiral form—like a liberated spiral spring, returned to its position 
of rest, bringing in contact again the broken ends of the conducting 
wires, and the continuity resumed. So the cable was overstrained 
and abused by the rigid operations of the paying-out machinery, 
and was allowed to be useful only for affording evidence of the 
feasibility of communicating across the Atlantic by electricity. 

«I would then propose, as an improved plap, that the conducting 
wires be so shaped as to afford some elasticity, while the outer ~~ 
or main strength of the cable, should have little or no longitudinal 
elasticity. This feature, from the necessary method of constructing 
it, would of course make a stiffer cable, but ove tho size of the first 
would be quite large enough, and the proposed machivery could be 
fully adapted to it. The durability of a deeply submerged cable 
must depend much in depositing it without overetrain ; but although 
prudent to avoid the seasons of greatest liability of roughness at sea, 
with properly arranged machinery, which is perfectly available, it is 
not too much to say thata cable can be laid across the Atlantic 
successfully at any time with any first-class steamer. 

“T, Sitver.” 














THE COAL FIELD OF SOUTH STAFFORDSHIRE,* 
By Proresson Juxes. 


Proresson JvuKes, after referring to the fact that come thirty years 
ago he first heard their respected president deliver a lecture on 
eology in the lecture theatre of the Old Philosophical Institution 
fa Cannon-street, Birmingham, from which he dated his devotion 
to a science, the prosecution of which he had made the business of 
his life, said he wished to limit the subject of his lecture to the 
elucidation of the point that while there were doubtless large tracts 
of coal measures, containing good beds of workable coal, coucealed 
under the red rocks of the Midland Counties, there were certainly 
some tracts, and ibly many, where there were no coal measures 
beneath those red rocks. There would be nothing in this that was 
not familiar to all theoretical or soundly practical geologists, but he 
thought the ¢ was oue which was not sufficiently attended to. 
He would endeavour to explain the matter in such a way as should 
render it clear to those even who were not geologists. He then 
referred to geological maps, eections, and diagrams illustrative of 
the order of succession of the different groups of beds with which 
he had to deal, and of their relations one to the other. Each of 
these groups of beds had been formed by the deposition of sands, 


| clays, and silts in water, chiefly that of the sea, limestone being 





formed at intervals by the growth of marino animals, and coal 
occurring occasionally in one group, the produce of the débris of 
plants, chiefly, if not whely terrestrial. After the formation of 
each of these great grou beds an iejervel occurred during which 
not only was the edo ition sus , but the previously formed 
beds were distur forces ng from within the earth, such as 
are indicated by ex uakes, poe | greatly eroded by denuding 
agencies acting Be without—namely, by the sea, and by the air, 
rain, rivers, and all other pe Mt a agencies. By these latter 
actions new surfaces were formed on the previously existing rocks, 


hen they were depressed beneath the sea, and fresh 
oe ite took — v se surfaces of ervsion, that relation 
was produced w! nate as unconformability. 
This unconformability to another was always 


one set 
proof of an interval durin; which hd lower set were disturbed and 
more or less destro 7 he red rocks of which he had to speak 
were divisible into two groups, the uppermost of which were called 
new red sandstone or tFieasto beds, and the lower permian. The 
new red eonee ne formee ee, bee of wd mesozoic or sqeontery 
cozign 1 te pevenan 6 top ozoic, or primary series; an 
this, with the coal measures, if limestone, and old red 
sandstone, may be called the upper palwozoic, while the silurian 
beds and all w them may be called lower palwozoic. 
carboniferous lim was certainly formed in a sea which goons 

reater part of the British Islands, but an island or ds 
formed 


retched across the Mid- 
laud Counties from 
Warwickshire, 





and 
the east and south. In consequence of the existence 
the carboniferous sea, little or none of that rock was 
formed in the districts named. Subsequently, however, this land 
was the water in which the coa! measures were 
formed, and the u beds of that group spread in level sheets 
over that land, so that the whole district was covered with coal 
measures from South Wales into > w ve very Le <= 
of lower wozoic rocks, eo peerin roug coe! 
measures Pets Wales and Shropshire, iv esppeek Forest, in 
Cumberland and Westmoreland, and in the highlands of the Scoteh 
border. There was then # period of disturbance and denadation, ia 
which the coal measures were rent and faulted, end certainly « 
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WELDLESS TIRES, CIRCULAR ROLLING AND | 


RAILWAY WHEELS.* 
By F. J. Bramwett. 


I wave felt considerable difficulty in determining the manner in 
which I should deal with the subject of the paper, and that difficulty 
has arisen in this way :— 

If the paper were to be read before an audience composed exclu- 
sively of engineers, I feel I should not be justified in entering at all 
fully into the history of the subject, nor into a detailed account of 
the processes pursued in the manufacture, because I am aware that 
probably the greater number of those who heard the paper read 
would be well acquainted with that history and those details, and, 
further, that many of those present would be far more able to impart 
than need to have imparted to them information on those 
subjects. 

But the safety of railway trains is a matter of such universal 
interest that I think it not improbable the notice of a discussion 
involving that question may have attracted to this, the Mechanical 
Section, members of the Association who are not intimately 
acquainted with the history and details of the subject, and I have, 
therefore, entered rather more fully into a description of the pro- 
ceases employed than I should have felt warranted in doing had this 
paper been intended for an exclusively professional auditory. 

I will first request the attention of the meeting to the question of 
the tires of railway wheels, and will reserve for the moment the sub- 
ject of the wheels themselves, 

My experience in the manufacture of railway wheels goes back to 
a time when there was not one railway open into London, and from 
that date to the present the subject of this manufacture has never 
been absent from my notice. 

At the distant period of which I have spoken, and indeed for many 
years ccbergeentl, tho tire of the wheel was procured of the iron 
manufacturer in the form of a straight bar, of a sufficient length to 
make, when bent round and finished, a hoop of the diameter re- 
quired to shrink on to the wheel centre (see Fig. 1). In the 
original mode of manufacture the ends of this tire bar were each 
heated and hammered, so as to thicken or “upset” them, as the 
technical phrase is, and were then drawn out into a wedge-shape 
the common ‘(scarf” form). The tire bar thus prepared was 

eated all over to a red heat, and then bent into a hoop, with the 
ends of the scarf overlapping, as shown in Fig. 2. This bending was 
sometimes. done by passing the tire bar between rol'crs, but very 
frequently was effected by fastening one end of it to a circular block, 
while the other end being laid hold of by a bar, the tire was, by mere 
manual strength, wound round the block, and was thus made into a 
ring form. 








After the tire was bent the joint part was heated in a forge fire toa 
welding heat, and the tire being withdrawn was placed on an anvil 
and hammered to form the weld, proper tools being used to finish the 
tire off to its shape. 

This “scarf” weld did not remain extensively in use for any 
great length of time. The principal objection to it was the liability 
of getting the thin ends of the scarf burnt, and the danger of having 
thereby an imperfect part across the width of the tire. 

The processes subsequent to the welding being independent of the 
mode by which that welding is performed, may be more appropri- 
ately referred to after the description of the other modes of making 
the weld have been given. 


Fic. 3. 
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The next kind of weld to be mentioned is that known as the 
“double-V” weld. In this instance each end of the straight tire bar 
was thickened, and was formed with a double bevel of very slight 

so that when the tire was bent into the hoop form the points of 
the two bevels were opposed to each other, and thus left a wedge or 
V-shaped gap on each side of the tire (see Fig. 3). 

The joint part of the tire was brought to a welding heat as before, 
and there was also made welding-hot in another forge a piece of iron 
of a V-shape, and of such a size as to be suitable to fit one of the V- 
openings. 

The tire being withdrawn from the forge was laid on its side on 
an anvil, and the faces of the gap being made as clean as possible, one 
of the welding-hot V-pieces was brought to the tire and hammered 
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into the cavity, by which part of the operation half the width of the 
tire was welded. 


The tire was then taken back to the forge, and again broughi up 
to a welding heat, and the second V-piece was, by a repetition of the 
} process, welded in a similar manner to the first, end then the whole 


was trimmed oif. 
The double-V weld, although undoubtedly far better than the 


scarf weld before described, and although it is in use (but to a | 


limited extent) even at the present time, is nevertheless, in my 
opinion, open to this grave objection, viz., that it involves the 
making of two lines of weld across the tire instead of one line, and 
thus gives rise to the risk that, while one aide of the wedge-piece 
may be duly welded, the other may be unsound. It appears to me 
that this is a defect of so serious a nature as to counterbalance avy 
advantage which might otherwise attend the plan. 

The next weld to be noticed is the “ butt” weld. 
now in general use, and it possesses, as I believe, advantages not 
belonging to any other mode. 


For this weld no elaborate preparation of the ends of the tire is re- | 


quired, and therefore the tire may be purchased of the tire manufac- 
turer ready bent, instead of being in the form of a straight bar. This 
is an economy, inasmuch as the iron manufacturer bends the bar 
while it is hot from the rolling mill, and thus saves a heating. 

The tire being thus delivered to the tire smith in a ring form, the 
joint part is placed in a forge and is moderately heated; the tire is 
then removed from the forge, and the ends are pared with a chisel, 
to make them clean, and to adapt the one end to the other. When 
this is done the two ends are brought forcibly together, and a strong 
cramp is put across the tire. This cramp is provided either with a 
wedge or screw, and by the action of these the ends of the tire are 
kept in close contact. Asa further precaution, also, one of the ends 
is hammered over, so as to form a lip or cover to close in the edge of 
the joint. 








This is the one | 





| means of a screw, and are thus welded without the least fear of any 
foreign matter coming between the surfacegto cause an imperfect 
weld, 


After, by any of the forogoing means, the tire has been welded 
into a hoop it is heated to a strong red heat, and is placed on a block 
? ’ ji ~ a 7 a 
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be itself caused to expand, and thus to stretch the tire. 
By this operation of stretching two things are obtained, the one 
| the making all the hoops perfectly circular and of one uniform size; 











> _ the testing, to a certain extent, the soundness of the 
weld. 

When the tire has been thus tested and brought to its true form, it 
is, according to the nature aud quality of the wheel on which it is to be 
used, either forthwith, and in its still heated state, placed upon the 
| wheel centre and cooled, so as to shrink it thereon, or else, if for a 

superior class cf wheel, the tire is allowed to cool, and is then bored 





my 


SS 
o2 “ 

















Fig. 4 shows the tire carried in the cramp, and prepared for the 
welding heat, to obtain which the joint part is again put into the 


forge fire, and as soon as that part is thoroughly welding-hot the | 


screw of the cramp is turned (or the wedges driven), su as to 
squeeze the sides of the hoop forcibly together. This brings so 
severe a pressure upon the welding-hot ends as to thoroughly unite 
them, and to “‘ upset” or thicken the adjacent parts. When this is 


done the tire is removed from the forge, and is hammered, so as to | 


complete the joint and make it uniform. 

By this mode of welding it will be seen that after the surfaces 
have been made perfectly clean they are brought together and 
boxed in, and held so as to prevent the admission of any foreign 
matter, whether solid or gaseous. At the same time the weld is made 


while the tire is still in the forge, and therefore exposed to the | 


fullest welding heat, and one line of weld alone is made. 


As I have already said, 1 am of opinion that no mode yet devised | 
for uniting the ends of a tire bar approaches this one in respect to | 


the probability of making a sound weld. 

This question of soundness is so undoubtedly the great point to be 
considered, that any economy of manufacture sinks into insignificance 
beside it. But even on the ground of expense, there is no doubt but 
that the preference is to be given to the “ butt ” weld, as by its use 
the labour and expenditure of fuel are reduced to a minimum, as 
compared with any other mode practised. 

Other plans, known as the “ bird's mouth” weld, and the “ single- 


V” weld, have been employed, the . ._- 
Se FIG. 7. 


former in the two ways shown by 
aa 








Figs. 5 and 6, the latter in the 
manner shown at Fig. 7. 

I believe, these modes to be 
objectionable, and that they never 
came into extensive use. A re- 
ference to Figs. 5 and 6 will show 
that the ‘“‘bird’s mouth” weld 
was made by cutting one end of 
the tire to a double-bevelled or 
pointed form, and the other end 
to a corresponding recessed figure, 
so that on the tire being bent into 
a hoop the projecting end would fit 
the hollow one. 

The “ Single-V,” as its name 
imports, was made by welding one 
V-piece in across the face of the 
tire. This mode had the defect 
of two lines of weld instead of 
one. 
Reverting for one moment to the “ butt” weld, I hope I may, in | 
vindication of the favourable opinion I have expressed of it, be 
allowed to mention that an engineer, who up to the present time uses 
the double-V weld, gives as his reason for continuing to employ it | 
that his workmen have become (after many years’ practice) so 
expert in performing it, he feels every confidence in the soundness of 
the work turned out by them, while he fears that if he were to try 
to teach them the use of the “butt” weld they might while learn- 












ing it make many failures; but, he adds, that if he had a set of work- | 


men to teach tire welding to anew, he would teach them te make, 
and would employ the “ butt” weld. 

I hope I am correct, also, in thinking that the “butt” weld has 
the approval of so high an authority as Sir William Armstrong, the 
president of this Section, as I have observed that the separate tubes 
or lengths of the wrought cannon made at Woolwich are * butt” 
welded. This is done by facing and recessing their ends so as to 
insure a perfect air-tight fit; the ends are then placed together, and 
the tubes or lengths are heated round about the joint part, and while 





at a welding heat in the furnace are brought forcibly together by 


| many of them adopted, 


out in a lathe, to make the inside truly*circular, and is afterwards 
gently heated and shrunk upon its wheel centre. 

After the tire has beea shrunk on to the wheel it is usually 
| fastened by bolts or rivets, and the wheel is then placed in a lathe, 
and the exterior of the tire is turned perfectly circular and true. 

Notwithstanding the use 
F.LG. 1 of the “ butt ” weld and the 
i pains taken by careful wheel 
manufacturers in testing the 
soundness of the joint by 
the stretching block, it is, 
nevertheless, an undoubted 
fact that unsound welds are 
made, and that some of 
them escape all scrutiny, 
and it is not uncommon for 
such tires to be in use fora 
considerable time without 
giving way. This may 
arise from the fact that if 
any foreign substance has 
insinuated itself between the 
faces of the weld joint, such 
substance has probably been 
expelled by the pressure 
and the hammering from 
the edges of the joint, and 
thus there is an outer 
coating of sound work concealing an internal defect. A tire thus 
welded may be put to work and may run for a long time, until, by 
use, the thickness is reduced so that the sound part is nearly worn 
through, and then, on 
any sudden shock, the 
weld may give way ina 
moment. 

So well known is the 
danger that various plans 
other than the bolts or 
rivets before mentioned 
have been proposed, and 











for holding on the tire 
should a fracture occur ; 
but time will not permit 
me to enter into the de- 
tails of any of these 
modes. 

I may, perhaps, be 
permitted to mention 
(as a fact significant of 
the risk that is known 
to exist) that for several 
years past in most rail- 
way wheel works the 
tire smith puts a deep mark on the edge of the tire on eac 
the weld, so that its position may for ever after be known, and that 
no bolt or rivet for holding on the tire may be accidentally placed in 
the region of the weld, and thereby diminish the strength of a part, 
the soundness of which is, at the best, but problematical. _ 

I regret to have had to occupy, at so great a length, the attention 
of the meeting in deseribing the processes employed prior to the use 
of weldless tires, but I thought it would not be time wholly mis- 
spent, inasmuch as, in order to appreciate the necessity there 1s oy 
change to be made in a manufacture, it is almost indispensable 
information should be given of the difficulties and defects attendant 
on the modes which it is proposed by the change to supersede. 
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If I have succeeded in conveying to the meeting the facts attending | 
the manufacture of railway tires with welded joints, I think they | 
must agree with me that that manufacture may be summed up as 
being one in which a very expensive proce-s is gone throug) to pro- 
duce an article w erfect and unsz 

Asi Ueiore stated, my acquaintance with raiiway whecl manufac- 
‘ure is of by no means a recent date, and as long back as the year 
1844, when I was manager to the Fair Field Railway Carriage 
Works, I set myself to devise a plan for making a wrought iron tire 
that should be without a joint weld. Thesketches I prepared at that 
time are on the table. 

I commenced the operation by winding a bar of iron round about 
a barrel, so as to form a helical coil of about the section of the 
required tire hoop. . 


hich is imy 
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This coiled hoop had then to be welded into a solid mass. At that 
time (twenty-one years ago) the dealing with large forgings by a 
steam hammer was by no means so familiar an idea as it 1s now, and 
I mention this in order to deprecate the smile that will, perhaps, 
arise when I refer to the plan by which I proposed to effect this 
object of welding. This plan is shown at Fig. 8, by which it will be 
seen that I intended to place the coiled hoop in a circular furnace, 
such furnace having a ‘*‘ gash” of the form of a sector of a circle 
made in it, so that while the body of the tire was in the heat of the 
furnace a portion of it, say 60 deg. or 90 deg. would be in the 
* gash,” and thus outside the furnace. In this place (the gash) was 
fixed a mechanical hammer, carrying tools of somewhat the form of 
the finished tire, and as the part of the tire within the furnace 
became welding-hot the tire was turned round so as to bring out of 
the furnace, and into the * gash,” and therefore under the influence 
of the hammer, a welding-hot portion, and when this portion had | 
been operated on by the hammer the tire was to be turned further 
round, so as to bring another part under the hammer, and so on 
until the whole was welded. ‘lhere were arrangements for raising 
the tire from off the bed of the furnace while being turned, which are 
not shown in the large drawing, and need not be described. 

When | had by this means obtained a rough welded hoop, I pro- 
posed to finish it into a true and uniform ring by the continuous 
rolling process which had been brought forward about five years 
before by Mr. Bodmer, and was put into practice by Mr. Jackson, of 
Salford. 


FIG 16 








As far as I know, this was the very first suggestion of that 
which, in the title of this paper, I have called “ circular rolling.’ 
Fig. 9 shows the nature of the machine, which it will be seen con- 
sisted of spindles carrying rollers at their ends, between which rollers 
the tire hoop to be rolled was placed, and the rollers being caused to 
revolve, the hoop was worked over and over until it was mack 
smooth and perfectly circular, certain guide rollers being used to kee 
the tire in a true course. 

_ Mr. Bodmer’s object in this mode of rolling was not to employ it 
in the manufacture of weldless tires, but was to use rolling as a 
finishing process in lieu of the turning previously mentioned, and by 
this means he had in view the saving of the labour and of the waste 
of iron involved in the turning process, and also the obtaining the 

nefit arising from leaving the tire with the hard skin or surface 
produced by the rolling; but, as I have already said, there was no idea 
of making a weldless tire; on the,contrary, a straight bar was to be 
bent and welded in the usual way, and then Mr. Bodmer’s process 
was to be employed in lieu of the subsequent blocking and turning, 
and thus, although Mr. Bodmer devised a plan of rolling which 

Was most essential—indeed almost indispensable—for weldless tires, 
he did not devise the tires themselves, and therefore did not cure 
the evils attendant upon the risk of unsound welds. I have not 
Stated my proposition of 1844 for making weldless tyres with a 
View of arrogating to myself any claim to be the inventor of that 
manufacture, although, for anything I then knew or now know, ' 
was the first to suggest it; but I have mentioned it to show that 
the subject has long been under my notice, and that there are 
therefore, some grounds why it should be brought before the 
meeting by me. 

I proposed my plans to several of mv friends in the year 1844, but 
met with no encouragement, and 1 allowed the matier to drop for 
many years, 

Inthe year 18551 again proposed the manufacture of weldless 
tires to Mr. Owen, of Rotherham, a large manufacturer of railway 
wheels, and the subject was, from time to time, under his considera- 
tion for some years, 

tween the years 1844 and 1855 a few persons brought forward 
the subject of weldless tires, but, as far as I have heard, they did not 





urge their views with that persistence which is necessary to make 


manufacturers adopt a new process, notwithstanding that process may | 
’ 


be superior to ihe one in established use. 

As is not unfrequently the case, the French were found more enter 
vr » ’ ing S thi wialulaclure, ADG ik 45 
now about eight or nine years ago since Messrs. Jackson, Petin, and 
Gaudet commenced to make, as a matter of commerce, weldless 
railway wheel tires in France. Mr. Owen, of Rotherham, in Yorkshire, 
took up the manufacture in the year 1861, and, as | believe, in 1861 
also the Blaenavon Company got to work upon the same plan as 
that used by Jackson, Petin, and Gaudet. Since then one or two 
other firms have begun making weldless tires, and some others are 
at this moment, as | am informed, preparing machinery for the pur- 
ose, 

Mr. Owen and the limited company who have taken his business 
have carried out the manufacture ot weldless tires to a very large 
extent, and are now rapidly increasing it, and as I am intimately 
acquainted with the mode pursued by them, having designed the 
greater part of the machinery, 1 will describe that mode to the 
meeting. ° 

Bars of flat or square iron, of a suitable section and quality, are 
bent round a block into a helical hoop, so as to make a pie of a dia- 
meter and width suitable for the intended tire. Experience has 
shown it is desirable that the hoop should, before it is welded, be about 
two and a balf to three times the height that it should have atter the 
welding has taken place, this later beight being that of the width of the 
completed tire. That is to say, that if the completed tire is to be Sin. 
wide, the unwelded hoop would be made about 12}in. to 1din. high, 


_ Experience also has shown that the diameter, when welded, shou'd 


be not more than one-half the dimension of the finished tire, so that 
if the finished tire hoop is to be 
3tt. diameter, the unwelded coil 
would be about Ift. Gin. or Ift. din. 
diameter. 

The coil being made is placed in 
a& furnace, where it is heated to a 
full welding heat. It is then re- 
moved from the furnace by the aid 
of a pair of tongs mounted on a 
pivot, supported on a carriage 
running on arailway, and is carried 
to the annular die tool prepared for 
it, which is supported on the mas- 
sive anvil of a steam hammer. 
Attached to the piston-rod of this 
hammer is a top tovl. fig. Iu 
shows the heated coil as placed in 
the tool ready to be acted ou by the 
hammer. On the hammer being 
put to work the coil is beaten down 
to about two-fifths or one-third of 
its original depth, and is, of course, 
proportionately widened so as to be 
made to fill the space left in the 
interior of the bottom die, and in 
this manner an uniform and weld- 
less tire ring or tire blank is pro- 
duced. Fig. 11 shows the coil 
after the hammer has operated on 
it. Great solidity and freedom from 
impurities are obtained in these 
rings ; this is no doubt principally 
due to the very large hammering 
power employed. The cylinder of 
the hammer is as much as 27{in. 
diameter of bore, and the weight of 
the moving parts is from 8 to 12 
tons, the maximum drop being as 
much as 6ft, 

Special measures are emp!oved to 
free the tire from the tools, Lut into these means it is unnecessary to 
enter. 

The tire blank thus formed is of the depth, as before stated, of the 
width of the finished tire, and is of about double its thickness, and 
half its diameter. 

This blank is then carried to the rolling machine, which, so 
far as its being a machine capable of rolling continuously a 
circular form, is no doubt on the principle devised by Bodmer; 
and although Bodmer originally contemplated the welding up 
into a ring of a straight bar, thicker than the intended finished 
hoop, and then the reducing the ring to the thickness of 
the tire by circular rolling, he provided no efficient power for 
this; and I think [ am correct in saying that in practice his machine 
was used to do little more than merely smoothe and finish a hoop, 
which, to begin with, was nearly of the same section as the com- 
pleted tire, whereas the machine to roll out tire blanks such as those 


i 


described must be capable of exerting a force sufficient to reduce the | 


section, while it increases the length (in this case the circumference) 
of the bar being rolled. 

As is well known, when straight tire bars are rolled through or- 
dinary rolls, the diminution in section and the elongation of the bars 
are produced by passing those bars through successive grooves cut in 
the circumference of a pair of rolls, each groove being smaller than 
the preceding one, the distance apart of the rollers, centre to centre, 
remaining the same throughout the operation. In rolling plates, 
though the rolls are brought nearer together each time the plate 
has passed through, yet this is done when the plate has got clear of 


the rolls, but in circular rolling, where the hoop does not, as a rule, 





although an exception will have to be noticed, quit the groove into 
which it was first introduced, the pressure to produce the diminution 
of section has to be exerted while the iron is between the rolls. 

In the few mills of this kind which are as yet at work, the appli- 
cation of the pressure has been effected in most cases by the use of 
screws worked by engine power; but in some instances hydraulic 


power has been employed, and I certainly give the preference to this | 


latter mode. 

Figs. 12 and 12A show the construction of the mill as designed by 
myself, and in use for rolling circular tires. 

In this mill, as in Bodmer’s, the rolling is effected by the over- 
hanging ends of the rollers. 
preferred to have the axes of the rollers vertical. I believe there are 
some advantages in having them horizontal. The lower roller is the 
one external to the hoop to be rolled, and has no other movement 
than that of rotation, which it derives through a wabbler shaft from 





| that on the left hand, has, by the water pressure, an upward move- 


ment, which raises directly the end of the roll over which the press 
is situated, and indirectly, by the parallel motion levers, the outer 
end, hat which operates om the ¢ apps 
roii 18 Jiited to admit of the introduction of the tire blank. As soon 
as this is done the pressure is removed from the small press; the top 
roll, with the rams of the two presses, then descends by gravity, 
allowing the water to run from a cistern above into the large (t 
right hand) press, so as to make it at once ready to be acted on by 
the pressure from the pumps, by which means the rolls are brought 
as desired closer together (always in a strictly parallel manner), 
until the tire is reduced in thickness and increased in er to 
the required extent. 

These operations of putting on or taking off the pressure are per- 
formed with the greatest readiness by means of change valves, not 
shown in the engraving. 

The hoop in rolling is kept in form by means of the guide rollers, 
and these are moved away according as the tire increases in diameter. 
In the new machine now in course of construction, a self-acting 
apparatus is provided to traverse these rollers, and stop them when 
they have reached the position corresponding with the diameter of 
the intended tire 

In the way before described it will be seen a tire is made and 
rolied into a perfectly sound, smooth, and uniform ring, and, what 
is important above all, without its having any welded joint to cause 
an accident by its unsoundness and fracture. 

Safety is the great point to be aimed at, and so important a one is 
it, and so thoroughly does the weldless tire attain it, that I believe 
it will not be more than a very few years before the use of 
such tires will be universal, and railway companies would be con- 


Lu, 


, sidered culpable were they to employ tires made with a welded joint. 


1 doubt not this adoption of circular rolling would take place much 
more quickly were it not that manufacture is slow to alter—it is 
bound to its old modes, partly by the fact of the workmen being 


| conversant with them, but principally, and above all, by the fact of 


| 
| 


the large amount of capital invested in machinery, which the intro- 
duction of new modes makes obsolete, and therefore valueless, 





The making weldless tires, however, is one of those instances in 
which I am convinced that manufacturers, if they would really in- 
vestigate the subject, would find that (wholly irrespective of that 
most important of all questions to the public, viz., the soundness of 
the tire —— there is effected a positive large saving, which 
arises in the way | am about to explain. I will take as an example 
the instance of one of the high-priced Yorkshire tires sold for £20 
to £22 per ton; such a tire bar, if it be intended for a 3ft. wheel, 
will be about 9ft. 2in. loag, and it will be rolled from a hammered 
bloom of such weight as to make a bar at least 1ft. 4in. longer (and 
very often 2ft. longer ) tt:an the required length of the finished tyre; 
this is done because the e.ids of the bar, as they leave the rolls when 


| rolled in the ordinary manner, are irregular and are imperfectly 
| welde¢, and it is necessary to provide this extra length to insure the 





In the apparatus employed by him he | 


manufacture of a tire that shall be cound at the extreme ends, 





Fig. 13 shows such a bar as it leaves the rolling mill. The parts 


| A, B, represent those portions which are cut off, and which are tech- 


the coupling pinions in the usual way. The upper roller is the one | 


internal to the hoop; this is caused to revolve in the same manner 
as the lower roller, but it has also rising and falling motions, which 
are effected by means of two hydraulic presses; the smaller one, 


nically known as the “crop.” This crop will weigh one-seventh of 
the weight of the saleable tire bar of the length above mentioned, 
and is worth no more than the scrap of iron of the same quality as 
that from which it is cut off, viz., {rom £6 to £7 perton. This being 
30, it follows that for every seven tons of iron that are sold at, say, 
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£21 per ton, at least one ton of iron is depreciated in value from 
£21 to £7, equal £14, or £2 per ton on each ton of finished iron that is 
sold. No doubt when the tires are intended for 3ft. Gin. wheels, 
which are now very commonly employed on the best lines for pas- 
senger carriages, the percentage of waste is somewhat less, and also 
when dealing with cheaper iron the loss is less, not only actually, 
which it obviously must be, but even relatively, inasmuch as the 
difference in the value of the scrap and of the saleable iron is not so 
great, but after making every allowance for such circumstances as 
these, the crop ends are at all times a source of waste and loss. 

The foregoing statement shows a direct economy in the employ- 
ment of circular rolling, due to the saving of material in crop ends, 
but there is another and further saving arising from the reduction in 
the labour. As is well known, to roll straight bars it is necessary in 
the ordinary way after a bar has been passed through between a pair 
of rolls, to return it over the top of the top roll to be taken hold of 
by the attendant to be re-inserted in the next groove, when, having 
passed once more through the rolls, it is re-conveyed back over the 
top, and so on; thus, it will be seen, losing both time and heat in the 
rolling, and imposing great labour on the men. 

So serious is this objection of having to return the bar over the top 
of the top roll that various plans have been devised to obviate it, 
such as having three rolls ranged one above another, so that the bar 
which was brought through between the bottom roll and the middle 
one might be returned between this latter and the top roll, but this 
arrangement involves extra rolls for each section of iron. Another 
plan consists in the employment of two rolls as usual, and the 
reversal of these rolls, so that after they have made several rotations 
in one direction, and thus brought the bar through, they are caused 
to revolve in the reverse direction, and thus to take the bar back 
again. A more recent plan is to have very large rolls, or, rather, 
sectors of rolls, which have a reciprocating action, moving first one 
way and then the other, but never making more than a portion of a 
revolution. 

All the labour an difficulty before mentioned are, however, over- 
come in the most complete manner by circular rolling, as by that 
plan the article to be rolled never quits the rolls, nor does it require 
handling until it has become finished; in this way the serious labour 
of the attendant is dispensed with, and he has no more to do than by 
the mere motion of the hand to admit the water to regulate the pres- 
sure and to watch the moment, as shown by an index, when the 
article being rolled is brought to its right size, and then he can 
either stop the machine and withdraw the article at once, or else can 
go on with the operation to put on a beautiful finish, without how- 
ever altering the dimensions of that which he rolls. 

If I have succeeded in making my views clear to the meeting I 
trust they will not be indisposed to follow me in the next proposition 
I wish to Jay before them, and that is, that the best and cheapest 
way of making straight and flat articles of considerable size and 
weight in wrought iron, such as rails, angle irons, and ‘I bars and 
plates, is to make them, in the first instance, into a weldless hoop, 
and expand them by circular rolling, and then to cut open the 
hoop thus formed and lay it out flat. A 22ft. rail of 84 1b. per yard, 
and weighing, therefore, a total of 5} ewt., could be made with the 
yreatest ease, requiring only the same size circle as that of a full size 
engine tire, viz., 7ft.; the straightening could be done by submitting 
the cut hoop to the action of a set of rolls arranged somewhat like 
bending rolls, but having for their object the unbendins of the 
hoop. 

By this mode of making straight bars, large crop ends and the 
labour of handing the work over and over the rolls would all be 
saved, and what is more, the ends of the work produced would be as 
sound as any other part; a most important matter, especially in rails, 
which now, as is well known, in the desire to keep the full length of 
rail when too short a crop has been allowed, frequently have their 
ends slightly unsound. he end of a rail is, however, the place of 
all others that requires to be most solid, because it is there that the 
greatest wear takes place, as could be readily explained did time 
permit, and it is there also the connection is made by the fish-plate 
and bolts to the neighbouring rail. 

It may be said that this idea of the employment of circular rolling 
to produce a straight bar or plate is a visionary one; but I must be 
allowed to remind the meeting that sheet glass is at the present day 
made by first forming a cylinder and then cutting that cylinder open 
and laying its circumference out into a flat sheet; and, therefore, 
there is at all events the example of an analogous process being 
pursued in another manufacture. 

In conjunction with Mr. Owen, I have devised the necessary 
apparatus to effect the operation of making straight bars by the 
mode of circular rolling; but up to the present time other engage- 
ments have prevented it being put into operation. 

I may mentienthat Mr. Bodmer in his specilication alludes to the 
fact that a boiler ring may be cut open and laid out tlat into a plate. 
Lut, as proposed by him, the ring would have been made from a 
welded slab, and, therefore, would have had in the cour-e of its 
manufacture all the evils of crop ends and a welded joint, which it is 
my great object to overcome. 

In the early part of this paper I stated that, as a rule, the tire or 
other article being rolled by circular rolling was commenced, and 
completed in one and the same groove in the rolls, but that in certain 
cases this was departed from and a succession of grooves was 
employed ; this succession of grooves might no doubt be useful in 
rolling certain sections of iron, and Mr. Owen and myself have 
arranged the rolls and the transferer from groove to groove, as shown 
in Fig. 14, (See page 204.) 

It will be seen that this machine is very similar to that described 
in reference to Figs. 12 and 12a, the principal modification being 
that the overhanging ends of the rol’s are made sutliciently long to 
contaia the various grooves; and, in order to give them sufficient 
stability to do the work, it becomes necessary to put an outer bearing. 
‘This is made with a joint, so that it can be readily thrown over to 
clear the ends of the rolls, and thus admit of the blank being got in. 
As soon as this is done, the bearing is brought to an erect position, 
so as to hold down the top roll, which, as before, is worked by means 
of hydraulic presses, tlie parallel motion being arranged in this in- 
stance so as to operate upon all three bearings of the top roll, and 
thus preserve its parallelism, When the blank has been sulliciently 
rolled in any one groove, the smaller of the )-resses, which in this 
instance is below the larger one, is put to work so as to raise the top 
roller, and then the blank is moved by me.is of porter »ars, not 
shown in the engraving—the overhead guice accompanying the 
movement to keep the blank vertical. Un its introductiva to the 
new groove, the action of the presses is reversed, and the top roll is 
caused to bear on and further roll out the blank, which, having 
been in this manner operated on in the various grooves in the rolls, 
is then removed, the outer bearing being again thrown over for the 
purpose, and the hoop, if intended for the tormation of a straight 
bar, is cut through, and opened out as already described. 


I have hitherto spoken of tires of wrought iron only, because it is to 
such tires alone that the weldless question attaches. It would, 
however, be improper in a paper of this kind to pass without notice 
steel tires, especially as the various improvements which have 
taken place in the last few years in the manufacture of steel bring 
that material day by day into more extensive use. 

These tires are finished by circular rolli»g. ‘Their preparation for 
this process is done, so far as 1 know, iu one of the four following 
ways:— 

The first is that which was pursued by M. Krupp, of Essen, and 
consisted in forging a bar of steel of the torm of atire hoop flattened 
together (see Fig. 15), then of cutting down the middle of such bar 
so as to admit of its being opened out into a hoop which could be 
placed on and finished in the iolling machine. 

The second plan is that pursued by \ir. Bessemer, and consists in 
making an ingot of steel, hammering it, cutting off the end, and then 
forming a hole of such size as to admit of the portion so cut off 
being put on the rolling machine. 

The third mode is that pursued by Messrs. Naylor and Vickers, of 
Sheffield, who, by their peculiar process, are enabled to cast steel 
into any required shape with the same perfection of result as bas 























hitherto only been obtained in gua metal and iron and other metals 
meliing at comparatively low temperatures. ‘These cast tires are 
placed in the circular rolling machine and finished. Specimens of 
their steel castings are before the meeting. 

The fourth mode is that pursued by Mr. Owen’s company, which 
consists in casting a ring deeper than the width of the finished tire, 
and then hammering this ring down to that depth and into the form 
of a tire blank and finishing it by circular rolling. 

I will only say one word more on circular rolling, and that is that 
I know of no reason why rings for boiler flues, and even for boilers 
themselves, should not be formed from weldless cylinders of perfect 
truth and uniform strength. Fig. 16 shows two of such rings united 
end to end to form part of the shell of a boiler. Mings such as these 
would not weigh more than 8 cwt. to 9 cwt. each, a weight quite 
within the limits of manufacture. 

As is well known, the transverse seams of a boiler are not the weak 
part—it is the longitudinal seams that are the great source of weak- 
ness. ‘These seams, or even welded seams, would, by the weldless 
cylinder process of manufacture, be entirely dispensed with, and the 
safety of boilers thereby greatly increased, while the chance of 
leakage, corresion, and weight of material would be much di ninished. 
Mr. Bodmer proposed to finish boiler rings in this way, but they 
were to be formed out of flat plates bent round and having the ends 
welded. 

In concluding this paper, which has reached far beyond the 
limits 1 could have wisted, I desire to say a few words upon the 
structure of the railway wheels themselves, or rather of their centres, 
skeletons, or frames, as they are called. 

It would be an absolute waste ot time even to at'empt to allude to 
the vast variety of forms in which the centres of railway wheels 
have been made; many of these forms were devoid of all proper 
principles of construction, and have long since ceased to be used. 

The centres which are now used in England for passenger carriage 









wheels may for all practical purpeses be said to be—tirst, those | 


which are made entirely of wrought iron, and in which tbe rim, 
spokes, and nave are welded together (see Fig. 17); second, those in 
which the rim and spokes are welded together, but the boss is cast 
iron and the spokes are connected thereto by being placed in the 
cavity of a mould, into which the molten iron is poured and runs 
round about the ends of the spokes (see Vig. 18); and, third, those 
in which the spokes are united in the same way to a cast boss as 
those last mentioned, but where there is not avy entire rim, but a 
mere succession of detached segments formed by bending the iron of 
the spokes round to make the rim (see Fig. 19). 

There are also in use, although not to any very great extent, 
wheels in which the centre is composed of wooden segments attached 
to a metal boss. 

As reyards the first kind ef wheel, the cost of making this, until of 
late years, was very considerable, inasmuch as it was built up piece 
by piece, and was put together by succecsive welding heats. 

At the present day, however, such wyheels are manufactured by 
Mr. Owen’s company on the system of Mr. Arbel, of France, by 
which systen; they are welded at ene blow. Fig. 20 shows such a 
wheel preparatory to its being welded, and there is a specimen of a 
completed wheel before the meeting, and also another ove which has 
been cut through the centre, to show the perfection of welding. 

This mode of manufacture is now almost universal in France for 
the centres of the largest driving wheels of engmes, and the apparatus 
employed to make them is of the most massive and powerful 
character. 

Fig 21 shows the arrangements of the parts of an engine wheel 
with crank and counterbalance forged on. 

The moving parts of the largest steam hammer used by Mr. Owen 
for this purpose will weigh, when fitted with the dies for engine 
wheels, over 25 tons. 

We owe also to another foreign inventor, Mr. Lahousse, of 
Belgium, a manufacture of railway wheel centres in which great 
safety is combined with economy. I have said that the wheel all 
welded in wrought iron is expensive to make, and this is still the 
case, even when Arbel’s process, as used by Mr. Owen’s company, is 
employed ; there is, therefore, a great temptation to retain the use 
of cast iron bosses to the wheels; but these cast iron bosses are a 
source of risk, as, owing to the large amount of wrought iron enves 
loped in them, there is great danger of their splitting, unless they 
are made very massive, and this danger has caused these bosses to be 
increased until they are now as much as lft. lin. and tft. 2in. 
diameter when used in a wheel of only Stt, diameter, thus adding 
greatly to the weight carried. 

Mr. Lahousse has worked out the happy idea of making ata cheap 
rate a wrought iron boss which shall be united to the spokes with an 
attachment hardly inferior to that of the best welded boss. 

In the ordinary wrought iron wheels before referred to the ends of 
the spokes, where they are united to the boss, are for that purpose 
made welding hot all over, and to allow tor the waste consequent 
upon such heating it is necessary the spokes should be formed of 
iron of a special and expensive section. 

Mr. Lahousse leaves the ends of his spokes either entirely cold or 
only moderately heated, so that they sutler no appreciable waste. A 
circular plate or washer, sullicient to form one-haif of the boss of the 
wheel, is placed at a welding heat into a bottom die. On this 
washer are laid the ends of the spokes, and above them is put 
a welding hot washer, similar to the first one, so as to make the 
arrangement shown at Fig. 22. A powerful hammer is then made to 
act upon the top washer, by which itis driven down on to and welded 
with the lower washer, thereby forming a wrought boss having 
tirmly embedded in it the ends of the spokes, which cut their own 
way into the plastic mass, and are most closely embraced thereby. 
The other drawing on this figure shows a wheel as it would appear 
when completed on Lahousse’s system. 

There are also before the meeting specimens of a Lahousse’s wheel 
#s manufactured by Mr. Owen’s company (who are the firm that are 
carrying out Lahousse’s invention in Englaid), and also of a similar 
wheel cut through the centre, so as to show the intimate nature of 
the connection between the spokes and the boss. 

It only remains to me now to offer my sincere apologies to the 





president and the meeting for the length to which this paper has ex- | 


tended, to thank them most heartily tor the patience with which they 
have listened to it, and to state that, with the permission of the pre- 
sident, 1 shall be happy, as far as lies in my power, to answer any 
questions that members present may choose to put, or to clear up any 
point which I may have leit obscure. 


Tue census returns represent Massachusetts as having 8,176 
mauvufacturing establishments, with an invested capital of 132,792,327 
dols. ; paying annually fot raw material used 19,503,720 dols., and 
for cotton 5,696,331 dols., employing 146,268 male, and 71,953 
female hands. ‘he annual value of the products amounts to 
255,745,922 dols. 

Cannet Coan axv Coan Or Manvractrure iv Austratia.—Con- 
siderable attention is now being directed to the Hartley Cannel coal 
of New South Wales, an excellent seam, ft. thick, beipg now 
worked in the county of Cvoke, from which they are extracting 
kerosene and crude oil. They are now erecting extensive works at 
Hartley for carrying on the manufacture ou a large scale. We 
have been favoured by Mr. John Mackenzie, the Government 
Examiner of Southern Coal-fields, with a specimen of the mineral, 
which, in ordinary working, yields an average of 140 gallons to the 
ton. The same gentleman also sends us a sample of what the local 
geologists desiguate keroseve shale, or shist; it is obtained from 
American Creek, near Wollongong, New South Wales, and the 
owner of the shale land is now erecting works for the purpose of 
extracting the oil contained. The seam, where proved, is about 
18in. in thickness, and the average yield of the shale is about lifty 
gallons of crude oil to the ton. The ordinary coal trade is still in 
a fair position, inasmuch as the New South Wales obtains more 
favour as it becomes more known; but at present there is a tempo- 
rary dulness, owing to the supply being greater than the demand.— 
Mining J-urnal. 





NOTES AND MEMORANDA. 


Satt water freezes at 28:3 deg. 

Onty 45 of 100 rays reach the eyo after two reflections, 

Tue flame of oil lamps contains rays not in the solar light. 

In freezing water the crystals join at an angle of 60 deg, 

Variation of temperature does not occur in water below 120ft. 

Monricuint magnetised needies in the violet rays of the spectruza. 

0°33 of the wind acts on a good sailing vessel, and 0 4 on a fast 
sailer. 

Tur lenses in the eye of the house-fly havo the 100th of an inch 
focus. 

Sounns are distinct at twico the distance on water that they are 
on land. 

A convex lens burns at 25ft. under the surface of the sea in a 
diving bell. 

Tue first known use of the rail in railways is due to Beaumon, in 
the year 1630. 

A pirce of amber weighing 131b. was valued at Constantinople 
at 30,000 dollars. 

Tin wire, the thirteenth of an inch in thickness, sustains 54-7 Ib., a 
lead wire but 28 lb, 

Henscnet thought that the sun’s luminous atmosphere is 2,500 
miles from its surface. 

Enrensere calculates 41 millions of individuals, infusoria, &., in 
a cubic inch of tripoli. 

An ordinary windmill has the power of about thirty-four men, 
or, at most, seven horses, 

_Tue Prussian Government is said to draw an annual revenue of 
17,000 dollars from amber. 

Ons grain of gold will cover 52 square inches, or be 1,500 times 
thinner than writing paper. 

Soxtp carbonic acid sinks the spirit thermometer to 162 deg. Pah. 
below zero in two minutes. 

Tue German Ocean is 3 deg. colder in wi: 
in summer than the Atlantic, 

Bort eyes make an object appear one-ihirteenth brighter than 
when looked at with one eye. 

‘Tue ascending power of a balloon with hydrogen gas to one filled 
with coal gas is as 15 to 11 nearly. 

Gotp leaf can be reduced to the 300-thousanth part of an inch ; 
silver leaf to the 170-thousandth. 

Gunxvowpber was first used in England for Ilasting in 1665, in 
Germany it was used as early as 1613. 

In dry air at 52 deg. sound travels 1,090it. per second, and 1ft. 
more for every degree of the thermometer. 

__A Fibre of silk a mile long weighs but 12 grs, so that there are 
583 miles of fibre in a pound avoirdupvis. 

Metrep snow produces about one-eighth of its bulk 
heuce suow 2ft. deep produces 3in. of water. 

A PrHIAL of water, in freczing, parts with as much atomic motion 
as would make an equal bulk of gold white hot. 

Tue river Jordan is said to discharge into the Dead Sea as many 
as six millions and ninety thousand tons daily. 

Tue amount annually realised from jet ornaments at Whitby, in- 
cluding their gold and silver settings, is £50,000. . 

Tux coasts of England and Wales are officially considered as 
about 2,000 miles, Scotland 1,100, and Ireland as 1,300. 

Accorping to the commonly received chronology the discovery of 
the silkworm in China was made about the year 2640 5.c. . 

_In tho arctic regions persons can converse at more thana mile 
distant when the thermo.eter is below zero and the air calm. 

Execraiciry, in excess or deficiency, is said to disturb the forma- 
tion of crystals; aud a thunderstorm has accelerated tardy crystal- 
lisation. suis 

Oxen require from five to six, and sheep from three to four times 
as long a period to add a given proportion to the weight of their 
bodies as pigs. 

E-cuoks are distinguished when the time between delivering a 
sound to its return is more than one-twellth of asecond, and there 
can be no echo in less than 47it. 

_ Tue fall of the Ganges is four inches to the mile, and nine inches 
in the mile of land; of the Amazon four inches, and the land 675; 
and of the Nile six inches in 1,000 miles. 

Fuer determined the direct light of the sun to be equal to 6,500 
candles, a foot distant; that of the moon to one candle 7}{t.; that 
of Jupiter, 1 at 1,320ft.; and Venus, 1 at 421 ft. ‘ 

_ Tue middle of the centre arch of Southwark Bridge rises one 
inch in the beat of summer, and the effects of a gleam of sunshine 
on the Britannia Bridge is immediately perceptible. 

_ Tue manufacture of clasp knives was introduced into Sheffield 
in 1650, such knives having been previously known as joctelegs, 
from Jacques de Liege, a celebrated foreign cutler. 

Ir is not generally known that lead is frequently attacked by a 
species of insects, the larve of which excavate circular passages in 
it. The insects do not eat the lead, but simply bore it out. 

_ Or 10,000 rays of light only 8,123 reach the earth when the sun 
is vertical, 8,000 at 70 deg. high ; 7,624 at 50 deg., 7,237 at 40 deg., 





rand 5 deg. warmer 





of water, 





| 5,474 at 20 deg., 3,149 at 10 deg., 1,201 at 5 deg., and 47 at 1 deg. 


Tue houses in the town of Eaux Chandes, in Auvergue, are 
warmed during the winter by the water from the hot springs, whict: 
possesses a temperature of 176 deg. Fah., and which is circulated by 
pipes. 

Burron combined plane glass mirrors only Gin. by Sin., and with 
40 set on fire a tarred beech plank, G6/t. distant; with 98 at 126ft., 
with 112 at 138!t., with 168 at 2U0ft.; and he melted metals at 3vft. 
or 40ft. 

Merrers and falling stars have been found by eminent astro- 
nomers to be minate planetary bodies. Wien visible they pass at 
a height of from fifty-two to seventy-three miles above the surface 
of the earth. 

In Wales at the old Clogau copper mino the quartz yields about 
1 oz. of gold to the ton. At Castell Carn Dochau 5 oz. 12 dwts. of 
gold were obtained from 20 ewt. of quartz from the lode and from 
alluvial matter. 

Since the Russian Government gave up the working of the gold 
mines in the Ural Mountains and arranged for them to be worked 
by private enterprise, the quantity of metal extracted has been in- 
creased tenfold. 

Two iron plates 4ft. in diameter, and weig hing 1,600 Ib., revolved 
80 times in a minute, send sufficient heat up a furnace to warm a 
large faotory. ‘hey are turned by a baud and a water wheel, and 
last for years. 

Prorgssorn TYNDALL has succeeded in entirely cuttingoff the lumin- 

ous from the caloritic rays, aud to produce not ouly combustion ia 
an absolutely dark focus, but also the incaudescence of plativum by 
nou-luminous reys. 
_ AccorprnG to the theory of-the late Mr. Taylor, the granite coffer 
in the Great Pyram:d was a primeval measure of capacity from 
Whence is derived our wheat measure the “ quarter,” of which coffer 
it is the fourth part exactly. 

Tue weight “carat” is said to be derived from x:eaviov, a kind of 
veich, the seeds of which are very uniform, and so were used by the 
Orientals for estimating the value of smail and precious articles. 
‘The carat weighs 3} giaius Troy. 

Tue proportion of sulphur in the human hair is as follows'— 
Brown, 4°98; black, 4:85; red, 5°02; grey, 4:03. It is stated by 
some that the colouration of hair is due to the different proportions 
of sulphur it contains, by others to the presences of ircn. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE INJECTOR, 


Sir,—I have just looked over your article on Giffard’s injector, 
by J. Robinson, C.E. 

I have not time to digest his theory, but I should like to see the 
scientific world take the matter up and explain the question of how 
and why the injector can put water in the boiler. It is a question 
which will most likely amuse the scientific world for some time to 
come, as there are few who have the boldness to face the subject, 
far less to be able to explain its action. 

Will you excuse me asking you a question? I have worked an 
injector for some years on a locomviive engine, and approve it 
highly for the purpose of filling the boiler when running (and the 





steam ov), but when the boiler is low of water the injector will not | 


fill the boiler, that is to say, it will not throw more than perhaps 
may indicate seven or eight inches higher in the giass. 

1 am astonished that this point has never, to my knowledge, been 
discussed in your valuable paper. Perhaps some of your correspon- 
dents may be able to give an explanation or a reason why the 
injector thus fails in its duty, A Roapsven. 





S1e,—Obdserving in your recent notice of the Mersey Steel and 
Ironworks some remarks respecting the application of G ffard’s 
injector to vertical boilers, I wish to say that the extra weight of the 
columnof water in a vertical boiler is not found to offer any hindrance 
1o the proper working of the injector at such pressures of steam as 
are usually employed in forge boilers, and your readers are doubtless 
aware that at, say 401b. steam pressure, an injector will feed into a 
boiler working at 60 1b. pressure. 

As regards the number of injectors at the Mersey Stec! and Iron- 
works, I have reason to believe that it was never extensive, in fact, 
not more than two or three; and looking at the large and success- 
ful use of injectors in all parts of the kingdom, one may fairly 
attribute to local causes the restricted use of them in this instance. 

Wituiam Steers Tonxixs, 





SUGAR CULTIVATION, 

Sm,—With your permission I would remind Mr. Simmonds that 
his details of expenditure are of no use in regard to the question at 
issue, viz, that “one thousand pounds weight of sugar per acre will 
not pay the working expenses of the plauter.” The result of his 
figures show 2,857-2 Ib. per acre, which is 432°8 lb. less than what 
is generally considered the average yield of Demerara, to say nothing 
about the “hidden defects and grievous waste” attending their 
mode of sugar making; and yet Mr. Simmonds gives you the 
quotation “that it was beginning to be as hopeless to get protits 
from ap estate as to get blood from a stone” —which may be correct, 
as I would not be astonished to hear of any quautity of yield from 
the ground, when a man can be found to suppose it can “ raise 
engines with the canes,” and hegroes to construct machinery, 

London, 25th Sept., 1865. ZANZIBAR. 

PATENT LAW. 

Sir,—As far as I can understand Lord Stanley's preseut opinion 
on the patent laws, it is something like the following :—He believes 
superiority of mechanical skill to te essential to the position of 
England among nations, and he believes in the importance of pre- 
venting delay in the introduction of useful inventions; but his 
present difficulty is as to the possibility of accomplishing this de- 
sirable end by means of a patent Jaw. 

Lord Stanley has mentioned two points of difficulty, which he 
appears to think insurmountab!e. To deal at present with the first 
of these: he says, “Of all judicial investigations those into patent 
cases are the most complicated and the most costly.” No doubt this 
is a real blot in the system, but it is not irremediable. The Dai/y 
Telegraph, in allusion to this point, said—* The remedy is clear— 
the appoiutment of a scientific assessor, who would aid the judye 
by examining the scientific witnesses, and who, raised above the 
interests of the contending parties, would make the technical poiuts 
of the case intelligible to the court and jury. By this means we 
should reduce to a minimum the present expenses and delays.” At 
the recent discussion on patents at Birmingham, Mr. Bramwell ex- 
pressed a confident opinion, in which I fully concur, that if specifica- 
tions were uniformly dealt with in the manner in which they were, in 
a few instances, by Lord Westbury, the evils arising from ambiguous 
documents would disappear in the course of two years. And the 
ambiguity of specifications is really the greatest difficulty in all 
patent cases. Dut these documents will continue to bo ambiguous 
while the Courts are weak and undecided in construing them. I 
maintain, however, with Mr. Bramwell, and others who have had 
experience in patent cases, that it is possible to deal with specitica- 
tions in a manner that would soon have the effect of separating the 
wheat from the chaff—a consummation which ali legitimate 
patentees havo an interest in striving to bring about. We are 
constantly told that the judges cannot construe -pecifications defi- 
nitively in the first instance, to which we answer, Lord Westbury 
did. And surely it will not be said that no other judge can do 
what he did. If his lordship had had to deal with the specifications 
alluded to, without reference to former proceedings, they would 
have been disposed of in much Jess time. And if patentees and 
their agents had before their mind’s eye the certainty of an efficient 
construction of their documents, they would soon find a way of 
describing inventions with clearness, so as to give the Courts far 
less trouble than at present. 

Mr. Bramwell, on the ocession referred to, said also, with great 
truth, that, if an invention did not admit of being clearly deseribed, 
it was not a proper subject-matter for a patent. 

But while making these positive assertions I shall probably be 
reminded that Sir Hugh Cairns agreed with Lord Stanley in hie 
doubts as to the possibility of removing the difliculties referred to. 
1 was certainly most grievously disappointed to find so distin- 
guished an ornament of the equity bar as Sir Hugh Cairns 
concurring in the opinion expressed by Lord Staniey. A little 
reflection, however, has satisfied me that, after all, it is uot so very 
remarkable for one who has had scarcely any connection with 
patents beyond that of examining provisional specifications, to 
become impressed with an idew of the shadowy, intangible character 
of patents. It is to be remembered that we who prepare those 
documents have, in many instances, had the essential characters of 
the inventions conveyed to our minds by antecedent instruction 
aud knowledge; and we are thusin a condition which enables us 
to see the invention frequently as clearly as it can be made to 
appear in the complete specification. Jsut not so the law officer of 
the Crown. And as we know it requires an artist to appreciate 
fully representation of nature conveyed by a rough sketch, so 
provisional specifications alone are not sufficient to convey definite 
ideas of patents. 

Io former times the practice of the law officer formed a better 
education in patents than it does now, owing to the greater number 
: poser on oppvsitions, which made it necessary for the officer 
thi E inventions more frequently. ‘To show the difference in 

8 respect I may mention that, whereas in 1854 there were eighty- 
Our Oppusitions entered, in the last three years, 1862, 1863, ‘1864, 
the average number was only twenty-seven. 

8, Quality-court, Chancery-lane, 


rion, PM Wittram Spence, 
26th September, 1865. 


Assoc. Inst. C.E. 





TESTING BOILERS, 


Sin,—The public ought to be obli 
” ) g ged for the very able, but very 
Startling, leader in your paper of last week on the subject of marine 








boilers. As an engineer, I feit glad that the question had been 
raised (if there really was any question to raise), but I could not 
but think that some one had been perpetrating a hoax, and that the 
affair was all moonshine. 

It was, I had thought, one of the very simplest and most 
elementary lessons in engineering, that a strain of 5,000Ib. to the 
square inch of the sectional area of stay should not be exceeded in 
any boiler, unless there were good reasons, such as peculiarity of 
shape or construction, or additions of strength from angle irons, &c. 
I, in common with others, was not a little startled to hear that this 
rule had been set aside by an importaat department of the Govern- 
ment, and that thenceforth to ascertain the weight to Le placed on 
the safety valve of the boiler of a passenger steamer, the boiler was 
to be subjected to cold water pressure, and that half the pressure 
obtained by the cold water was to be the working pressure on the 
safety valve when hot, and under steam, aud when the conditions 
are different. In fact, that what had hitherto been taken as a test 
of workmanship should suddeuly be adopted as a test of material. I 
could not then bring my mird to believe this, nor can | believe it 
now, a8 i thougbt, and still tiink, that a public man of Mr. 
Milner Gibson’s experience, would not make a blunder—and above 
all gratuitously. If a Government department (I thought) takes 
upon itself the unusual, extraordinary, and unexampled responsi- 
bility, of upsetting well-known engiueering rules, that department 
ought at least to be ready to substitute beiter rules. That a better 
rule bad not been found I was satisfied, and I dismissed the subject 
from my mind. 

if I had been astonished when I read your leader, judge, if you 
can, what was my astonishment when I, with other engineers, got 
the enclosed questions in a note signed “R. Robertson.” It was 
once well remarked that “ it is as great a point of wisdom to hide 
ignorance as to discover knowledge.” If the gentlemen of Mr. Milner 
Gibson's department at Whitehall are ignorant of the elementary 
principles and practice of engineers and boiler makers, why should 
they not consult their surveyors, who are practical men well up 
to their work, instead of admitting ignorance by an indiscriminate 
issue of badly-constructed circulars ? 

Mr. Robertsou’s circular does not put the case fairly, and is not 
free fromerror. The answers canuot, therefore, be of any use, and 
the trouble caused in replying tothe circularis unnecessary. It would 
be difficult for the uninitiated in official mysteries to discover how 

he replies can serve any useful purpose. The statement that the 
practice of testing boilers by hydraulic pressure to double the work- 
ing pressure, “as at present adopted by the Board of Trade,” is 
hardly correct. The alleged practice is no practice at all; it is 
simply a direction by a Government officer, apparently not an ev- 
gincer, and is only exceptionally followed, ay the recent case in 
Liverpool proved. If the surveyors referred to in your leader act 
on what Mr. Robertson alleges is the Board of ‘I'rade’s “ prac- 
tice” heaven help them when an explosion happens, and people 
are killed. A coroner’s jury may hit the right nail on the head, 


and what then will the alleged * practice ” avail the survevors ? 
Weston-:uper-Mare, Sept. 25th, 1865. X. ¥. Z. 
() UESTIONS. 


“1, Is the practice of testing boilers by hydraulic pressure to 
double the working pressure (as at present adopted by the Board 
of Trade) satisfactory as regards public safety. 

“2, Is it the practice of meriue engineers to test new boilers, by 
water, to double the intended working pressure before the bvileis 
leave their works ? 

«3. In many boilers is not a thorough examination impossible ; 
and if so, is hydrautic pressure the only safe and trustworthy test 
of the boiler’s efficiency ? 

“4, If after a boiler has stood satisfactorily a required test by 
hydraulic pressure, it should be discovered that a strain upon stays 
has exceeded of 5,000 lb. per square inch, ought the pressure allowed 
in the safety valve to be ou that account reduced to less than half 
the pressure satisfactorily borne by the boiler when under hydraulic 
pressure ? (Signed) N. lKonexrson. 





THE 


S1r,—Uaving seen in ‘Tne Excrneer for Sept. 15 an account of “a 
new preparation of peat” 1 beg to inform Mr. Clark, through your 
columns, thet this so-called “ new preparation,” or a preparation 
almost precisely ‘similar to it, has been used tor more than two 
years on the extensive estates of Sir Charles Coviec, in Queen's 
County, Ireland. 

There the peat is, after being condensed, raised, by means of an 
endless band or elevator, to the moulding machine, whence, after 
being cut into suiiable lengths on the table for that purpose, it is 
removed to trucks fitted with shelves without ends. These, when 
full, are removed by means of a tram to the drying chamber, where 
the peat cakes are exposed to a current of heated air. 

This method has been found there to be equally effectual with 
that at Horwich ; in fact, the two methods are precisely the same, 
the only difference resting in the mode of conveying tie peat to 
the drying chamber, 

Aiter reading the article on this process I was so struck with its 
resemblanco to the Irish method that I felt it my duty to request you 
to insert this short Jetier in your next. 

Iu both Hoagland and Ireland this invention seems to have been 
considered as entirely new. A.C, 

London, Sept. 19tb, 1865. 


PREPARATION OF PEAT AS TORBITE, 








THI ATLANTIC CABLE. 

Sin,—Enclosed, I beg to hand yon copy of a letter from Mr. 
Thomas Silver, of New York (the well-known inventor of Silver's 
marine governor), to the editor of tho New Tork Times of Sep- 
tember Ist, with refereoce to the failure of the Atlantic ‘'elegraph 
expedition, believing that an American view of this unfortnuate 
event tay be of interest to the numerous readers of your valuable 
jourcal, Enwin IH, Newsy, 

31, Cheapside, London, Sept. 20th, 1265. 

“Tuk ATLANTIC TELEGRAPH 
* To the Editoy of the * New York Times.’ 

“In the 7imes of the 18th of August you ask who killed Cock 
Itobin! It being evident, as you reasovably infer, that no corps 
of reporters could have done the mischief, I beg leave to suggest, 
wiih some explanations, supposing that further efforts will be made 
to lay the cable, What would be liable to cause the damage referred 
to, and as to how the evil, in my opivion, may be avoided in future. 

“1 have always regarded the chances of the Atlantic telegraph 
cable beivg useful to any great extent after being laid, if from shore 
to shore, with the machinery hitherto employed, as exceedingly 
slim. Even @ moderate state of the sea or motion of a ship will 
cause an action of the cable: and if it could be applied to a spring- 
weighing balance, there would be developed evidence on the dial of 
the latter of incessant variations, and frequently of violent jerks. 
These motions, resisted by a brake, and the inertness of a weighted 
dynamometer, must surely cause more or less injury to the fabric of 
the cable, and in a rough cea chance to part the conducting wires, 
or possibly the whole rope. 

“Tho dynamometer consists of a weighted wheel of sufficient 
gravity to indicate a strain on the cable of sixty to eighty hundred 
weight, aud resting upon it adjacent to the drum, the rotating speed 
of the latter being limited by a frictional brake, the dynamometer 
having a movement vertically in a frame on which is marked a scale 
to indicate the degree of the various actions upon it by the cable. 
Now any given weight, say fifty-six pounds, can be lifted by a cord 
of a strength equivalent to fifty-six pounds; but a sudden jerk may 
be made upon said weight, by a power sufficient to part a rope 
many times the strength without changing its position; so, on the 
same mechanical principles, the much-lauded machinery hitherto ia 
use for depositing the telegraph cablas is well calculated to injure, 


CABLE, 














and m an extreme case of sudden action part, any cable to which it 
may be applied, for the magnitude of the machinery and weight of 
the dynamometer must always be in comparison to the size or 
weight of the cable. 

“The man who stands at the break-wheel, and ‘ watches the rise 
or fall of the dynamometer, as a sailor at the wheel watches bis 
compess,” must witness the action of the dynamometer before he 
has any warning to operate his break, but when such warning is 
received, the mischief to the cable, to whatever extent it may be, is 
all done by the inert resistance of the dead weight of the dynamo- 
meter, aided in its destructive operation by the limited speed of the 
drum, and the brakesman can do nothing more than alter the speed 
of the cable when too late, as far as avoiding injury to it is con- 
cerned, 

“ Now, as unfit in principle as such machinery is for laying tele- 
graph cables in any waters, a modification for transatlantic purposes 
is really required, What is wanted is a governing apparatus, that 
shall deliver the cable at any general speed desired, sympathising at 
the same time with all the perturbations of the cable on its passage 
from the vessel, applying no uneven strain, but freely giving and 
taking, as the case requires. To serve all the requirements, the 
governor must have a combination of peculiar principles. It must 
be differential, so that its centre movements may sympathise and 
become part and parcel with the temporary changes of the require- 
ments of the moving cable, the whole to be controlled by the main 
bod the governor, the principles of which should act reversely 
to those of the common governor; that is, when the latter would 
have a tendency to limit, the cable governor shoald liberate, so 
that, as the varying depth of the sea required more or less of the 
cable (depositing no fourteen per cent. excess when not needed, vide 
Mr. Field's letter, Aug. 11), the governor should act accordingly. 
The general rotating powers of the instrament should be regulated 
by a small crank or hand-wheel, to correspond with the speed of 
the ship. A portion of the governor should be so constructed that 
it would serve both to draw a profile of the bottom of the sea and 
record its variable depth—the speed of the vessel, of course, 
measuring the distances. ‘The cable should pass from the ship 
through a long tube, hung upon an axis having mounted upon it a 
pole similar to a flag-staff, the position of which would indicate the 
angle at which the cable was leaving the ship. A properly con- 
structed automatic arrangement, with the requisite details fully 
carried out, all of which is perfectly practicable, would be competent 
to perform in the right way, where the dynamometer, brake and 
watchful (?) man at the wheel would insure ruin, 

“I would also suggest, as an improvement, that the cable be con- 
structed reversely in the principle to the former ones, the conducting 
wires of which are shorter than the exterior or outer coil of the 
cable, It is from this peculiarity in their formation, that in laying 
the first oue, the severity of the action of the paying out machinery 
caused the parting of the conducting wires; and while the cable 
remained in an over-strained condition, continuity ceased, and a 
* mysterious silence,” 1 believe, in one instance for several hours, 
occurred ; but on being relieved from the strain—the cable being of 
a spiral form—like a liberated spiral spring, returned to its position 
of rest, bringing in contact again the broken ends of the conducting 
wires, and the continuity resumed, So the cable was overstrained 
and abused by the rigid operations of the paying-out machinery, 
and was allowed to be useful only for affording evidence of the 
feasibility of communicating across the Atlantic by electricity. 

“T would then a, as an improved plan, that the conducting 
wires be so shaped as to afford some elasticity, while the outer part, 
or main strength of the cable, should have little or no longitudinal 
elasticity. This feature, from the necessary method of constructing 
it, would of course mako a stiffer cable, but one tho size of the first 
would be quite large enough, and the proposed machinery could be 
fully adapted to it, The durability of a deeply submerged cable 
must depend much in depositing it without over:train ; but although 
prudent to avoid the seasons of greatest liability of roughness at sea, 

with properly arranged machinery, which is perfectly available, it is 
not too much to say thata cable can be laid across the Atlantic 
successfully at any time with any first-class steamer. 
“T. Sirver.” 





THE COAL FIELD OF SOUTH STAFFORDSHIRE,* 
By Proresson Jukes. 

Proressor Jukes, after referring to the fact that some thirty years 
ago he first heard their respected president deliver a lecture on 
| geology in the lecture theatre of the Old Philosophical Lustitution 
in Cannon-street, Birmingham, from which he dated his devotion 
to a science, the prosecution of which he had made the business of 
his life, said he wished to limit the subject of his lecture to the 
elucidation of the point that while there were doubtless large tracts 
| of coal measures, containing good beds of workable coal, coucealed 
| under the red rocks of the Midland Counties, there were certainly 
some tracts, and possibly many, where there were uo coal measures 
beneath thoee red rocks. ‘here would be nothing in this that was 
not familiar to all theoretical or soundly practical geologists, but ho 
thought the point was one which was not sufficiently attended to. 
He would endeavour to explain the matter in such a way as should 
render it clear to those even who were not geologists, He then 
referred to geological maps, sections, and diagrams illustrative of 
the order of succession of the different groups of beds with which 
he bad to deal, and of their relations ove to the other, Each of 
these groups of beds had been formed by the deposition of sands, 
clays, and silts in water, chiefly that of the sea, limestone being 
| formed at intervals by the growth of marine animals, and coal 
occurring occasionally in one group, the produce of the débris of 
plants, chiefly, if not wholly, terrestrial. After the formation of 
each of these great groups of beds an interval occurred during which 
not only was the deposition suspended, but the previously formed 
beds were disturbed by forces acting from within the earth, such as 
are indicated by earthquakes, and greatly eroded by denuding 
agencies acting from without—namely, by the sea, and by the air, 
rain, rivers, and all other atmospheric agencies. By these latter 
actions new surfaces were formed on the previously existing rocks, 
and when they were again depressed beneath the sea, aud fresh 
deposition took place upon these surfaces of erosion, that relation 
was produced which geologists designate as unconformability. 
This unconformability of one set of beds to another was always 
proof of an interval during which the lower set were disturbed aud 
more or less destroyed. ‘he red rocks of which he had to speak 
were divisible into two groups, the uppermost of which were called 
new red sandstone or triassic beds, and the lower permian. ‘Tho 
now red sandstone formed the base of the mesozoic or secondary 
series ; the permian, the top the palmozoic, or primary series; and 
this, with the coal measures, carboniferous limestone, and old red 
sandstone, may be called the upper palmozoic, while the silurian 
beds and all below them may be called lower palmozoic, Tire 
carboniferous limestone was certainly formed in a sea which spread 
over the greater part of the British Islands, but an island or islands 
formed ot the lower palwozoic beds then stretvhed across the Mid- 
land Counties from Wales, through Shropshire, South Staffordshire, 
aud Warwickshire, into Leicestershire, aud perhaps still further to 
the east and south. In consequence of the existence of this land in 
the carboniferous limestone sea, little or none of that rock was 
formed in the districts named. Subsequently, however, this land 
was depressed beneath the water in which the coal measures were 
formed, and the uppermost beds of that group spread in level sheets 
over that land, so that the whole district was covered with coal 
measures from South Wales into Scotland, a few very small islets 
of lower palwozoic rocks, —— peering through the coal 
measures in North Wales and Shropshire, in Charnwood Forest, in 
Cumberland and Westmoreland, and in the highlands of the Scotch 
border. There was then a period of disturbance and denudation, in 
which the coal meusures were rent and faulted, and certainly a 
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good deal eroded. Upon this eroded surface the permian beds 
were deposited, but we have no proof that any large mass of 
permian beds was deposited on any other rock than coal measures 
in the Midland Counties, though in Yorkshire and Durham it rests 
on the millstone grit. After the deposition of the permian beds 
another interval occurred, in which there was yet more disturbance 
and destruction, and the coal measures especially suffered so much 
#8 to be separated into the isolated patches looten our present coal- 
fields, ‘The coal measures which originally spread over the old red 
randstone of South Wales and its borders, connecting the Forest of 
Dean coal-field and the South Welsh coal-field with those of the 
Clee Hills and the Forest of Wyre, were then probably removed, 
and it was then that the great arch of coal measures which spread 
over the Derbyshire and Yorkshire hills was swept away, and tho 
lower rocks exposed, and a similar destruction caused of the 
earboniferous rocks which formerly spread far into North Wales. 
That this destruction of the carboniferous rocks took place in the 
interval between the permian and triassic periods is proved by the 
triassic beds alone resting on the denuded edges of the millstone grit 
and carboniferous limestone in South Derbyshire, in North Staf- 
fordshire, and in the Vale of Clwyd, and the borders of Denbigb- 
shire and Shropshire. The triassic beds (or new red sandstone) 
were probably spread over a still larger surfaco than that which is 
now covered by them. Upon the top of this new red sandstone, 
as on @ level floor, were laid down in succession the lias, the oolites, 
and the cretaceous series which spread over the south-east of England, 
These also once extended far to the north-west of their present limits, 
The old dislocations, or faults, which had been found in the 
carboniferous roeks during the first periods of disturbance wero 
again acted on at subsequent period, and new cracks and 
fissures probably produced, causing great vertical dislocations in 
the newer beds; but there has not, since the triassic period, been in 
the Midland Counties any great bending or tilting of the strata, the 
now red sandstone seldom Zonties more than 108 from the original 
horizontal position in which its beds were deposited. The practical 
problem for solution is, under which part of the new red sandstone do 
coal measures with workable coals still remain? How thick is that 
new red covering in those parts? Do the permian rocks also occur 
there between the new red and the coal measures? This problem 
is one which may fairly be put before her Majesty’s Geological 
Survey, under Sir R. I, Murchison, with the expectation that some 
approximation to its solution shall be authoritatively stated. Though 
not authorised to speak for the director-general, or his colleagues, 
Mr. Jukes would, for himself, be inclined to accept the responsibility 
toa certain extent. The Geological Survey should be able better 
than anyone else to say, first, what is the approximate thickness of 
the new red sandstone at any locality ; secondly, whether permian 
rocks would be likely or not to occur below it at that locality, and 
how thick they would probably be; thirdly, whether it is more or 
less likely that a good thickness of coal measures should remain 
undestroyed beneath those two groups of red rock in that locality. 
Mr. Jukes referred to diagrammatic sections, showing three possi- 
bilities for the upper pal io rocks b th the plains of Cheshire ; 
the first with a good thickness of coal measures underneath the.1ew red 
sandstone, isolated patches of permian only occurring here ana there; 
the second in which the new red sandstone and Permian remaining 
the same, the carboniferous rocks were thrown into greater undula- 
tions, and the coal measures occasionally denuded, so that the new 
red sandstone rested directly on carboniferous limestone; and the 
third in which the new red sandstone above, and the coal measures 
below, remaining the same as in the first, a much greater thickness 
of — rock intervened continuously between them, causing the 
coal measures to lie at an additional depth of many hundred feet 
below the surface. In his opinion those three supposed cases were 
almost equally probable, and several combinations of them might 
possibly occur, rendering the cases still more complicated, and the 
search for coal one of great hazard and uncertainty. What was true 
for the plain of Cheshire, between the coal-fields of Denbighshire 
and North Staffordshire, was also true for the other areas of new 
red sandstone between those coal-fields and these of Shropshire, 
South Staffordshire, Warwickshire, Leicestershire, and Notting- 

About the latter district, however, there were large spaces in 
which it could be predicted with considerable certainty that the 
new red sandstone had no coal measures beneath it, but reposed 
directly on millstone grit, carboniferous limestone, or on one 
of the lower palmozoic groups. As regards the thickness 
of the new red sandstone, it is probable that each of the two sub- 
groups into which it is divisible attains a maximum thickness of 
1,000 or 1,500/t., though it is doubtful whether they ever both have 
that maximum at any one locality. In sinking for coal, any where 
in the red marl, then it would be only prudent to allow 600 yards 
or 1,800ft. for the thickness of the new red sandstone, and 800 or 
400 yards additional for possible permian rocks. A possible thick- 
ness then of 1,000 yards will have to be pierced before arriving at 
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that point at which the occurrence of coal measures is possible. If 
they do occur, a still further depth of 300 or 400 yards may have to 
be reached before a good workable bed of coal be found. At the 
Duke of Newcastle’s pits at Shireoak Colliery, near Worksop, after 
piercing the permians they sank 1,280ft. (more than 400 yards) 
before reaching a good workable coal. But after sinking the first 
1,000 yards it is quite possible in Cheshire, Staffordshire, and 
Warwickshire, that the pit would come down into coal-measures 
containing no coal, or into some of the rock groups inferior to the 
coal-measures, the latter beds having been there washed away by 
denudation before the covering of red rocks was deposited. If 
we look at the geological map, and observe the way in which 
the coal-measure, once so widely spread, and so continu- 
ous, are now separated into detached coal-fields by areas in 
which lower rocks appear at the surface, and recollect that 
the part not covered by the red rocks may be only a fair represen- 
tation of the general condition, that which is covered by them, we 
shall be at once aware of the uncertainty of finding coal at all 
beneath any given district of new red sandstone in the Midland 
Counties. Suppose the new red sandstone spread over Derbyshire 
and Denbighshire, as its does over Cheshire, it is obvious that in 
large parts of the former counties it would repose directly on mill- 
stone grit, on carboniferous limestone, or on upper silurian rocks, 
There is a possibility that it actually does so in large parts of 
Cheshire, Shropshire, Stafford, Worcester and Warwick, as it cer- 
tainly does in South Derbyshire and the adjacent districts. An 
important element for the solution of the problem is the exact 
determination of the nature of the boundary faults of the Midland 
coal-fields, If these are mere liues of dislocation, all the coal-beds 
in the coal-field must be found beneath the adjacent red rocks at 
some depth or other, and these red rocks must have spread over the 
coal-field with the same thickness which they have outside it. If, 
however, these lines are of the nature of old cliffs, then it is quite 
ssible that the coal measures, with their valuable contents, may 
hove been more or less completely destroyed, and the red rocks 
merely taken their place. Viewed in this light such operations as 
those proposed by Mr. 8. Baily, of Walsall, by Mr. Beckett to drive 
through the boundary fault near Essington, and then bore, are very 
important. Lord Shrewsbury not long ago bored on the downthrow 
side of the fault at the back of Brereton church, near Rugeley, 
pessing through 629ft. of new red sandstone, and through 351 ft. of 
genuine coal measures below it, but without meeting with any bed 
of coal such as he is working at his pits a quarter of a mile off. 
Any exploration in near proximity to one of these boundaries, how- 
ever, is likely to be more valuable in giving us information as to 
what we may expect further on than in directly profitable results. 
Numerous trials have been made of late years in different parts of 
the red rocks, which could only have a foolish waste of money as 
their result. Lord Stamford bored 565ft. in the new red sandstone 
of Highgate Common, near Enville. Another gentleman bored 
390ft. into the same rock at Swindon; another 565ft., beginning in 
the red marl at Great Chatwell, near Lilleshall. The late Mr. Unett 
sank and bored 664ft. into the permians at Smethwick. A boring 
also was made in search of water to a depth of 617ft. ia the new red 
and permian, at Goldthorn Hill, near Wolverhampton, and numerous 
other similar trials have been made, All such experiments, if 
made in search of coal, are quite futile. Any one intending 
to try for coal beneath the red rocks must be prepared to 
sink boldly a thousand yards before he has a chance of meeting 
with the measures. It is quite possible that the red 
rock covering, taking trias and permian together, may have 
that thickness at any spot that may be selected. There is then a 
chance, and only a chance, of the speculator finding himself in the 
coal measures with good beds of workable coal still beneath him. 
But there is also a chance of finding coal measures destitute of 
valuable beds, or of not finding any coal measures at all, but coming 
down into millstone grit, or carboniferous limestone, or some lower 
palvosori rock, the coal measures having been removed by denuda- 
tion before the red rocks were deposited. In such a hazardous 
speculation we cannot — private individuals to engage. It 
must either be undertaken by a combination of proprietors, such as 
(we learn from Mr. H. Johnson’s paper in the June number of the 
transactions of the Dudley and Midland Geological and Scientific 
Society) is now being carried out by Messrs. J. S. Dawes within 
the limits of the Scuth Staffordshire coal-field, near Hales Owen, or 
it must be undertaken at the expense of the nation. Mr. Jukes 
declared his own opinion to be that the national importance of de- 
termining the extent and position of the coal-fields beneath the red 
rocks of the Midland Counties is so vast that the exploration must 
be made at the national expense, with, of course, every fair provi- 
sion for its repayment by those most immediately benetitted by it. 








Cxumtin Vrapuct.—Considerable alarm has been manifested for 
some weeks past in consequence of rumours that Crumlin Viaduct 
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was not in a secure state, These rumours soon reached the ears of 
Lord Llanover, lord-lieutenant of the county of Monmouth, who 
consided it his duty to communicate on the subject with the Board 
of Trade. The authorities very properly, and without delay, deputed 
Captain Tyler, one of their most eminent inspectors, to make the 
necessary examination, and to apply the requisite tests with a view 
to ascertaining the stability of the bridge. This examination took 
place on Thursday morning. There were present Lord Llanover, 
Captain Tyler, Mr. Owens, C.E., Great Western Railway; Mr. 
George Armstrong, district locomotive superintendent; Mr. James 
Kelly, superintendent of the South Wales division; Mr. J. F. 
Relton, district superintendent, and other officers of the company, 
by whom the matter was regarded as one of great interest and im- 
portance. The first test applied was that of running a train of 
seven engines and their tenders (weighing together 240 tons) from 
one end of the viaduct to the other at different rates of speed. This 
train exactly covered two spans of the viaduct, and the appearance 
of so many engines linked together, with their polished work reflect- 
ing the rays of a bright sun, was a spectacle remarkable even to men 
of experience in the railway world. The moment, as might be sup- 
posed, was one of no ordinary excitement, but the results, as will be 
seen, were as gratifying as the most sanguine could desire. After this 
great load had been many times passed and re-passed over the line, 
as already described, and the effect duly noted by the inspector, a 
much severer test was resorted to. Seven engines, with their tenders, 
were “placed on one line, and one powerful engine and its tender 
attached to fifteen large trucks heavily loaded with coal and iron 
(each truck and its contents weighing fifteen tons), were placed on 
the other line. These enormous masses, the greatest that could be 
put on, were simultaneously moved backwards and forwards at 
various rates of speed, the deflection and lateral oscillation being 
carefully noted. It is pleasing to find that after eight years’ wear, 
the deflection of the girders does not exceed what it was when the 
viaduct was first tested prior to its being opened for traffic purposes. 
It appears that there has been some slight wear upon several of the 
bolts which had been in the course of repair, and this will probably 
account for the prevalence of the alarming reports upon which the 
lord-lieutenant so promptly acted. The public will heartily rejoice 
to hear that there was not a shadow of foundation for such reports, 
and the scientific tests now applied are well calculated to inspire 
increased confidence in the safety of this remarkable structure, which 
has been so appropriately designated the chef d'euvre of the Messrs. 
Kennard Brothers. During the examination all traffic on this part 
of the line was suspended, but it was resumed immediately on the 
termination of the experiments. The official report will of course 
be sent direct to the Board of Trade, and will probably not be made 
public for some days.—From the Star of Gwent. : 
Pavsstan Rattways.—(From our Correspondent.)—Some English 
contractors, with Sir Morton Peto at their head, are engaged in con- 
structing a liae from Thorn to Insterberg and Koenigsberg, esti- 
mated to cost nearly £2,000,000. The Minister of Commerce has 
ordered the execution of the preliminary works of a line along the 
littcral of the Baltic, from Stolp to Danizic, by which all the Prus- 
sian towns and ports of the Baltic will be united with each other. 
‘Tue Royan Dockyarp at Pemsroxke.—At present there is little 
doing at the Government dockyard at Pembroke, there being no 
more than four small vessels of war on the slips; but the keel of a 
new iron ship, the Penelope, has just been laid, The Penelope is 
intended to carry fourteen guns, and will be 250ft. long, the 
breadth of beam being 50ft.; so that, when finished, it will be of 
nearly the same dimensions as the Lord Clyde, recently launched 
from the same yard. A large portion of the keel just laid is made 
of Bessemer steel; and the hardness of this material over the iron 
ordinarily used is very visible in the extra time required by the 
drilliug machines at the dockyard to get through the plates. The 
Vestal, wooden screw ship, 4 guns and 300-horse power, is rapidly 
approaching completion; the Nassau and Daphne, both about the 
same size and description as the Vestal, being in a less forward 
state. At present there is nothing doing in the remainder of the 
twelve slips in the dockyard. The Satyr is moored in Milford 
Haven, opposite the yard, as a hospital ship, where she receives 
invalids or those injured by accidents while in the dockyard in the 
employ of the Government, or serving in the royal navy. Two 
guuboats, the Escort and Amelia, are in dry dock, undergoing 
repairs. A large portion of the machinery at the dockyard 1s not 
now in use, and presents no feature of special interest. A large 
hydraulic machine, by Westwood, Baillie, and Co., with a cylinder 
2it. 3in. in diameter, which readily bent the cold 5-in. plates of the 
Lord Clyde, is now used to punch large holes in some of the plates 
of the Penelope, and since its erection has performed all the work 
required of it with much ease and rapidity. A planing — 
by McDowall and Sons, is in use at the dockyard. It will take 
pieces of timber up to Gin. by 12in., and has worked satisfaetorily, 
the cuttars making about three thousand revolutions per minute. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tur ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Specia, Eprrion of Tre Encinerr is published for 
Foreign CrrcounaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*.* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A. C.—The tanks of the Great Eastern are stationary. 

w. E. F. (Cork-cutting Machinery).—A letter lies with our publisher for this 
correspondent. 

Foreign SUBSCRIBER.— You can obtain every information on the manufacture 
of torbite from D. K. Clark, Esq., C.E., 11, Adam street, Adelphi. 

Cut Boxo.—Not patented by Lefroy, we believe ; but a careful search would 
be required to determine whether it has been patented by anyone else. 

i es s.— Twice the distance Srom the true centre of the eccentric sheave to the 
centre of the shot. The word is, however, used very indefinitely by engi- 
neers. 

8. B. £.—The patent to which you refer was taken out in 1856 by T. Bar- 
sham ; it is numbered 438. The £100 stamp duty has been paid, and it 
therefore remains in force until 1870. Mr. Barshum most likely licensed it 
to Seymer. — ae 

P. B.—There is no distinct treatise on the caloric engine in existence. You 
will find many articles on hot-air engines in the pages of THE ENGINRER 
and other scientyic journals, and an investigation of rts theory in a treatise 
on Fuel, by T. 8. Prideauz, published in Weale’s series. 

W. O. B.—A cross section of the bow made anywhere behind the cut-water 
resembles the etter U, hence the name ; the ordinary cross section in sharp 
vessels resemblesa V. The principal advantage claimed for the former ts 
that the hull is rendered more buoyant sorward, and is therefore less likely 
to bury ilself in a heavy sea. 

Tyko.—A. is right and B. isurong. Water contracts by cooling down to 
about 40 deg., on being cooled still further it expands again. The act of 
congealing into ice is attended by a very marked expansion, and it is at 
such a moment that pipes, &c., are burst. Cust iron bomb-shells, filled with 
water and plugged up, have been split during the formation of we but one- 
eighth of an inch thick within them. 

C. 8. H. (Bath).— You will, we year, find it impossible to produce a perfectly 
tight piston of so small a diameter. The only method promising success is 
the use of @ cupped leather, the concavity pointing towards the jluid ; a 
vulcanised india-rubber block might possibly do, u hole being formed through 
«a portion of its depth, into which the fuid would ascend and expand the 
rubber’, so as to make a light joint. You must exrcise your own ingenuity 
in applying the principle. 


QUARRYING MACHINES, 
(To the Editor ef The Engineer.) 

Sin,— Please let me know througn your columns if you know of any 
machine, to work by steam or otherwise, for cu:ting large blocks of soft 
stone out of quarries. MARSEILLES. 

September 22nd, 1865. 

[There are several tunnelling and boring mechines in existence ; move than 

one of which could, we fancy, be modified to suit your purpose.—Kp. E.)} 


ROOT-LIFTING MACHINES. 
(To the Editor of The Engineer.) 

Sirn,— Please let me know whether there is any machine for raising up 
large roots of trees ; and whether there is one for making salt of sea-water 
in large quantities, Tuxta, 

September 27th, 1865. 

[A machine fur raising roots of (veces is manufactured in America. We can- 
not say whether it can be procured in this country or not. Our correspondent 
would do well to apply to Messrs. Kennan and Son, Fishamble- et 
Dublin —ED. EJ mn, shainble-street, 








Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge Jur four lines and 
under is three shillings ; each lineafterwards, eightpence. The line averages 
erght words ; blocks are charged the same rate for the space they fill. All 
single erties Jrom the country must be accompanied by stamps in 
payment. 

Tux ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 

Half-yearly (including double number) 15s. 9d. 
If credit bet p.. early (including two double numbers) £1 11s. 6d. 
credil be taken, an extra charge of two shillings and sin, 
ane ge of gs and sixpence per annum 
THE ENGINEER is registered for transmission abroad. 

Letlers relating to the advertisements and publishing department of this paper 

= to be a to the publisher, MR. GEORGE LEOPOLD KICHE; ali other 
ers and communications to be addressed to the Editor of Tak ENGINEKR 
163, Strand, London, W.C. - , 
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THE RIGHT OF PROPERTY 1N THOUGHT. 


Some of the leading opponents of property in inventions 
have done good service to the right understanding of the 
question they have raised by classing patent rights in one 
category, not only with copyright in books, but with pro- 
perty in money, goods, and land; for they have thereby 
renounced a fallacious distinction which has often been 
drawn between property in thoughts and property in 
material objects, and which has tended much to obscure 
and prolong discussion as to the justice of copyright laws 
and patent laws. it is that fallacious distinction which is 
the main support of the belief that all property is con- 
ventional, and created by law for purposes of expediency, 
and that there exists no natural and primeval right of 
Property apart from that created by law. 

But every man has possessions which are necessarily and 
ey his, and his only, from the time that he first 
oo them to the end of his existence—and those are his 
, oughts, It rests with himself to withhold them for ever 
~_ every other mortal ; and in them he holds natural and 
absolute property, which, except by his own want of care, 
oat be stolen by a thief nor confiscated by a tyrant. 
aon is the true and original right of property, 

~ exists prior to and independently of all customs and 
hea and its foundation is the absolute power of the 
= er over the thing held, which exists with regard to 

oughts, and to thoughts only. 
men ngtt, moreover, is the source of that’ value in 
1 — objects of which they are destitute in themselves. 
oi ing aside these fluctuations in the relative value of 
2 = which arise from changes of supply and demand, 
be aed determines the normal value of an object when 
pn Mey demand are equal? The labour that has been 
rm tae ed in getting and shaping it. But what gives value 
in th a The thought by which it is guided. Labour 
ain shape of mere exertion, not directed by skill, has no 
pon lore? it may even be the reverse of valuable if 

ployed to do mischief. Skill alone gives value to 











*2our; labour is more or less valuable according to 

- 1 the 
skill employed on it; and skill is thought, and the result 
headwork alone has real value; 


of thought. In short, 








handiwork, and the materials of handiwork, derive their 
value from the headwork whose results they embody. 

This is true even of land, the so-called “ real property.” 
An uninhabited wilderness, how fertile and rich soever, has 
no value. Let it become part of a colony, and it first 
acquires value from the thought expended in establishing a 
government to protect its future cultivators. Let it be 
surveyed and allotted, and the thought expended in sur- | 
veying and allotting it adds to its value; and then follow | 
the further additions of value made by the skill of the 
owner and cultivator, all the result of thought. If it be 
argued that such land may have, even as a waste, a value 
due to the prospect of its future fruitfulness, that value 
also is due to thought ; for such prospective fruits are | 
valuable only because skill is required to bring them forth. 

Thought or headwork, then, being the origin of all | 
value, it is essential to the existence of value, and o 
wealth, and indeed of human society, that the thoughts of 
men should be practically applied for their common 
advantage. But every man has naturally the property of 
his thoughts, and the absolute power of publishing and 
applying, or of withholding and stifling them. With 
regard toa few of the higher kinds of headwork, such as 
those which belong to science, philosophy, and poetry, those 
who perform them may be left to themselves to publish | 
their results. But with regard to every sort of headwork | 
that tends to direct practical utility, bat one means has | 
hitherto been found of inducing mankind in general to 
apply it for the common good, and that is, that the pro- 
perty which a man holds by nature in his headwork should 
be extended by law and custom to the material objects in 
which that headwork is embodied, in order that, in 
exchange for the value which he by the exertion of thought 
has conferred on those objects, he may receive first the 
means of subsistence, and then as far as may be those of 
comfort and enjoyment. 

This sort of argument is familiar enough to all in its 
special application to the question of patent rights. It is 
here set forth in the present general form to show that the 
same argument applies to all property without exception ; 
and that, so far from property in thoughts being a special 
and exceptional kind of property, to which peculiar 
principles may be supposed to apply, the truth is that 
there is naturally, and independently of law, NO PROPERTY 
SAVE IN THOUGHTS. If any one, then, proposes to abolish | 
the extension by law of property from thoughts to material | 
objects, in the case of inventions and of books, he ought, in | 
order to be consistent, to propose the abolition of all 
property whatsoever in material objects. 


THE RELLEROPHON, 


THE trial trips of the Bellerophon afford ample food for 
discussion to engineers. ‘The most important fact con- 
nected with the ship for the present is simply that she has 
totally failed to come up to the speed expected by her 
designers, and in some sense demanded of the builders of 
her machinery Messrs. J. Penn and Son. Instead of a 
speed of at least 15 knots she has barely attained 15} per 
hour, while her engines instead of developing 6,000 indi- 
cated horse-power, have given out something less than 
5,000, making as a maximum but 48 revolutions per 
minute, instead of 70,the number guaranteed. ‘These facts 
would in themselves be remarkable enough. It is true 
that we can never predict to a fraction of a knot what the 
speed of a ship will be, any more than we can determine 
before hand the power which her engines can give out, 
but we can make very fairly approximated estimates of 
these things, and it is certain that eminent English firms 
are seldom more than oneor two revolutions per minute wide 
of theanticipated number. But the trial trips of the Belle- 
rophon displayed phenomena more noteworthy, if possible, 
than the fact that the builders of her engines had apparently 
made a mistake of 12 or 15 revolutions per minute in their 
calculations. Although the velocity due theoretically to 
the pitch of the screw at the obtained rate only equalled 
12: knots, it appears that the ship herself has been running 
off 152 knots per hour. In other words, the screw has 
worked with a negative slip of nearly 13 percent. The 
fact of a ship overrunning her screw does not in itself 
constitute anything very wonderful. Scores of ships may 
be found, even at the present day, which run off a greater 
number of knots than their screws; and a few years since, 
before the principles of screw propulsion were as well com- 
prehended as they now are, the defect was exceedingly 
common. But the Bellerophon stands isolated, we believe, | 
in the possession of the greatest negative slip to be met with 
in the entire navy, and this, too, although the lines of her 
after body are nearly as fine as those ofa yacht. Time was 
when it was thought that negative slip was a gift of 
nature—a present bestowed by the goddess on the indus- 
trious engineer as a reward for his labours. It is true that | 
in order to obtain this advantage (?) it was necessary to 
propitiate nature by building hulls with full lines att—_ 
and more than one ship in her Majesty’s navy was pulled | 
to pieces when a littie light began to dawn on the subject, | 
in order to undo the mischief done during the period of 
darkness. A very few experiments sufficed to show that 
nature proceeded on precisely the same laws in the case of | 
screw engines that she had pursued for years in the case 
of those driving paddles; that she had not the slightest 
intention of giving anything for nothing, and that in any 
case screwships were not to be singled out as subjects for 
her specialjbeneficence. It was perceived, in short, that 
negative slip meant wasted power, and that notwithstand- 
ing the attractiveness of a phenomena which, to all appear- 
ance, gave the shipowner a knot or so an hour for nothing, 
it in reality involved a direct and serious loss. Greater 
speed, in other words, could be obtained with the same 
consumption of fuel, when the screw worked with a 
positive slip of from 5 to 20 per cent, than when it ran at a 
slower speed than that proper to the velocity of the hull; 
and it is beyond doubt that it is owing to the existence of | 
negative slip that the Bellerophon has failed to realise the | 
performance anticipated, and that her engines have given 
out more than 20 per cent. less power than they should 
have developed. The singular feature of the whole matter 
is that ships with fine lines and a clear run to the propeller 











, Seldom or never show any negative slip. The Bellerophon 
‘has just these lines, and yet she apparently sets all! past 
experience utterly at defiance, and presents her con- 
structors with a slip hitherto absolutely unheard of in ships 
_of her class and built on such a model. 

To ask why this is the case is simply to ask what is the 
cause of negative slip—a question which cannot be satis- 
factorily answered until a correct theory of the action of 
helical propellers is laid before the world. In point of fact, 
a screw propeller is one thing, a ship’s hull is another, and 
their combination constitutes a third, very distinct indeed, 
in many respects, from either separately, It is highly 
probable that, were it possible to submerge a screw, and 
cause it to revolve under conditions of total isolation away 
from ships’ after-bodies, dead wood, stern posts, &c., it 
would proceed through the water as though it revolved in 
a solid nat. But the moment we combine it with the hull 
of a ship we modify all the phenomena. In a recent article 
we pointed out the influence of a disc interposed between 
the propeller and the hull of a ship, that a full after- 
body will act nearly the same part, and that, under such 
circumstances, it becomes impossible to regard the water 
as assuming the functions of a solid nut. ‘the propulsion 
of screw ships is, in nine cases out of ten, due to the 
appulse of currents on the blades of their propellers, and to 
the elevation of waves beneath their sterns, the screw 
acting the part of a centrifugal pump, withdrawing water 
from one place, and heaping it up in another. This theory 
—and all that we know about the screw propeller is still 
more or less theoretical—has been often put forward, but 
has never yet been successfully refuted; and a little exami- 
nation will suffice to show that the negative slip of the 
Bellerophon may be thus accounted for—notwithstanding 
her fine lines—by the character of her propeller. 

This propeller is, we understand, a somewhat novel de- 
vice put on probation by the Messrs, Penn—whether for 
the first time in the case of the Bellerophon or not we 
cannot pretend to say. It is, as far as we can learn, neither 
more nor less than a modification of the Mangin screw, 
already adopted for one of our more recently constructed 
men-of-war. ‘The Mangin screw has four blades, but 
these, instead of being arranged equidistantly round the 
shaft as a centre, are disposed in pairs, one blade of each 
pair being exactly behind the other, a space of a couple of 
feet intervening between the two. Looking at this pro- 
peller in front, therefore, it appears as a two-bladed screw, 
capable of being raised through a trunk, and generally 
dealt with like the Griffiths’ screw. In what its virtues 
are assumed to reside we are at a loss to determine. It is 
impossible to design anything better qualified to foul, or 
once fouled more difficult to clear; and besides, it is as 
nearly as may be twice as heavy as the ordinary screw. 
The pitch of the forward pair of blades is less than that of 
the others, the idea being, we believe, to produce the equi- 
valent of a double-threaded screw with an increasing pitch, 
which will yet permit of being raised. In the case of the 
Bellerophon the Messrs. Penn have improved on this screw 
by adopting a propeller with no fewer than eight blades, 
arranged in four groups; and it is sufficiently obvious that 
the frictional surfaces are enormous, Not only this; if our 
information be correct, a body of water must be continually 
enclosed, so to speak, between the contiguous surfaces of 
each pair of blades, which willbe put in rotation andexpelled 
circumferentially with considerable velocity. ‘I'wo discs 
placed in approximation, and made to revolve rapidly, will 
draw in water at central orifices and discharge it at the cir- 
cumference, and it only remains to add an element which 
shall tend to compel the water to revolve more powerfully 
than mere friction, to transform such discs into a powerful 
pump. This element is provided by the pitch of the blades, 
assisted by the difference in the pitch of each couple, and as 
the four groups occupy a considerable part of the area proper 
to a disc of the same diameter—23ft. 6in.—as the propeller, 
the centrifugal action on the water cannot fail to be 
powerful. There are certain other points of difference, 
between the Mangin screw and that of the Bellerophon, 
the existence of which we may content ourselves with 
noticing, as they do not materially affect the results. We 
have thus located at the stern of the ship a powerful cen- 
trifugal machine, presenting an enormous frictional area of 
resistance to the fluid. When we bear in mind that, in 
addition, the propeller was so far from being properly sub- 
merged that it projected more than a foot above the surface 
of the water, it is easy to perceive that everything was 
prepared for the formation of a vast cone of water, 
tending to escape upward, and raising a wave beneath 
the ship’s stern, down which she might very well slip, so 
to speak, at the rate of a couple of knots or so per hour 
more than the number proper to the rotation at the given 
speed of a screw of the particular pitch actually em- 
ployed. 

There is, of course, nothing mysterious in the fact that 
the engines ran at but fifty to fifty-eight revolutions per 
minute —the last number being attained only by the 
abandonment of any useful measure of expansion—instead 
of seventy, the number guaranteed. The circumstance in 
no way militates against the good qualities of the ma- 
chinery per se. It simply proves that it was overloaded 
by the frictional resistance of the propeller, which effect- 
ually prevented the pistons from running at the more 
moderate average pressures proper to the action of the cut- 
off valves. ‘The element velocity must always be included 
in any formula intended to determine the power developed 
by a motor, and it does not require any peculiar mental 
ability to perceive that an engine working ata particular 
speed and pressure, may give out a much greater actual 
power than another working with a very much greater 
pressure at a slower speed. We feel no doubt whatever 
that the moment the Griffiths’ screw is adopted for the 
Bellerophon, as proposed, her engines will easily reach the 
seventy revolutions promised. The average pressure 
throughout each stroke will probably be many pounds less 
than it was during her lest trial; but the number of revo- 


| lutions will be increased so far that the total power may 


be easily raised by one-fourth. We can only express sur- 
prise that, in the case of such a ship as the Bellerophon, 
the Messrs. Penn should have adventured upon the use of, 
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to say the least, such a very peculiar propeller as that which 
they actually adopted. Of course it may so happen, after 
all, that the Griffiths’ screw will show as great a negative 
slip as that of the Messrs. Penn; if so, then indeed there 
must be things met with in the daily life of the engineer 
which pass our philosophy, and English men of science can 
only bow their heads, and acknowledge that they know 
nothing whatever about screw propulsion. 

The Bellerophon has done at least one thing well—she 
has steered as ship of her size never steered before, and she 
is handy beyond the handiness of all other of ocean’s 
daughters. After the Ne age of her trials on Friday 
last she steamed without the aid of tugs, not merely into 
Sheerness harbour, but up the reaches of the Medway 
for fourteen miles at a speed of 10°8 knots by log—a 
performance never before attempted by any ship of her 
class. The Warrior and the Minotaur cannot get into 
or out of Portsmouth or Devonport harbours without the 
aid of tugs, in which respect they are not very singular. 
In the Bellerophon we have a ship one of the most heavily 
armoured in the navy, and 300ft. long, steering literally as 
easily as her own launch. ‘The secret of this great 
success — for it is a great success—lies in the use 
of the balanced rudder, a device so long before the 
world, that we cannot think it needs description at our 
hands. During the recent trials of the Minotaur it 
required sixty men to put her rudder over 31 deg., and 
they occupied 1 min. 4 sec. in doing it. On Friday, under 
the same conditions of weather, eight men put over the 
Bellerophon’s rudder 37 deg. in 20 see. The Minotaur 
turned the first half circle in 3 min. 47 sec. ‘The 
Bellerophon in 1 min. 50 sec. Verily the men of the 
twin screw must look to the freshness of their laurels. 
Seeing that the balanced rudder can do so much, and that 
it has long been known, may we not ask with strict pro- 
priety why was it not adopted in the navy years ago ? 


HIGHU PISTON SPEEDS, 


A Frew months back we called the attention of our readers 
to the fact that the weight of metal, or, more strictly, 
the extent of surface, with which steam expanding and 
doing work within a cylinder came in contact, exerted a 
powerful influence on the economy of the machine, and we 
further deduced the corollery that high piston speeds were 
capable of producing a given power with a less consump- 
tion of fuel than those which are habitually employed in 
stationary and marine engines. Weare not aware that the 
foregoing proposition had previously been laid in the form 
which we gave it, before engineers, and as it possesses a 
certain amount of novelty, and involves some important 
truths, it deserves further consideration. It has often been 
stated that high piston speeds were economical. ‘The fact 
came by degrees to be realised and acknowledged, but few 
engineers holding this faith were prepared to assign any 
rcason for their belief, other than that it accorded with the 
results of their own experience. Indeed, at first sight, 
there does not appear to be any connection whatever 
between the speed of a piston and economy of facl. We 
know that the loss of heat and consequent condensation 
attending on radiation from the external surfaces of the 
eylinder, valve chests, &c., cannot, when a proper lagging 
of wood and felt is used, exceed 1 per cent. of the whole 
quantity passing through the cylinder, when the speed of pis- 
ton is not less than 200/t., or thereabouts, per minute; and 
although it is true that this percentage is affected by the 
specd, yet the difference due to any change in the velocity 
can only represent a fraction of 1 per cent., and is therefore 
practically inappreciable. We must seek within the 
cylinder for a correct explanation of the phenomena. 
‘The thing really lies in a nutshell. Every cylinder is 
alternately a boiler and a condenser, abstracting heat from 
the steam at the beginning of the stroke, and returning a 
percentage of the quantity abstracted towards the latter 
part of the stroke by re-evaporation, The cooling 
influence is always in excess of the heating influence, 
because there is an absolute loss of heat during that 
portion of each revolution during which the exhaust is 
taking place. But a given weight of metal can only 
condense a given weight of steam by the absorption 
of its caloric, and it is easy to see that once the metal 
contained in a cylinder is raised to 1 temperature 
equal to that of the sensible temperature of the steam 
entering, no further loss by condensation can ensue 
so long as this temperature remains unchanged. In 
point of fact it is not so much the temperature as the 
changes in the temperature of a cylinder which act 
injuriously. It is possible to average these changes, how- 
ever, and thus to ascertain how many degrees lower the 
sensible heat of the mass of the cylinder may be, than 
that proper to the initial pressure of the entering steam. 
The difference will represent the loss due to the influence 
of the exhaust; but it is evident that the greater the 

uantity of steam passed over the surface in a given time, 
the higher will be the mean temperature, and the smaller 
this loss. ‘Thus, if we take the case of an unjacketted 
eylinder working 100 1b, of steam through it per minute, 
andcutting offat three-quarters stroke, we shall have a certain 
amount of loss by condensation. If, now, we cut off at such 
a point that but one-tenth of the first quantity, or 10 1b. 
only of steam pass through per minute, the condensation 
will be both absolutely and relatively increased. In the 
first place the mean temperature of the cylinder will be 
reduced, and in the sccond place the quantity of steam con- 
densed will bear an immensely increased proportion to that 
actually worked through the engine. ‘Thus, if we suppose 
that the loss in the first instance equalled five per cent. of 
the whole quantity, we shall find that in tke second it may 
equal as much as one-half, and by proceeding in this way it 
would be quite possible to construct an engine which would 
practically condense all the steam within the cylinder before 
the completion of a stroke. Such an engine as we have 


just referred to, could not possibly be worked with economy 
under any circumstances while the piston speed was kept 
down ; but it is easy to perceive that if the speed were so 
far increased that the same weight of steam would pass 
through the apparatus, whether the cut-off took place at 





‘75 or *1 of the stroke, the mean temperature of the cylin- 
der would be approximately the same, and the condensa- 
tion would not be greater in one case than the other, 
although the actual power developed would be very consi- 
derably increased per pound of coal consumed. In other 
words, the greater the quantity of steam passed over the 
surface of the cylinder per minute, the less marked 
will the changes in its temperature be, simply be- 
cause the periods of maximum and minimum heat are 
reduced. Thus, in the case of the engine to which we have 
already alluded, we find that, in order to work off the same 
weight of steam, and to maintain the same average tempe- 
rature within the cylinder when expanding steam ten-fold 
as when working at full stroke, it would be indispensable to 
run the piston at ten timesthe speed. The result would be 
au absolute increase in the power of the engine with 
the given consumption of fuel. If, however, the object in 
view was merely the reduction of the weight of fuel con- 
sumed, the power remaining unaltered, then would it be 
necessary to reduce the dimensions of the cylinder, or, in 
other words, the extent of surface to be heated and covled 
at each stroke; and this reduction would properly bear a 
direct proportion to the difference between the quantities of 
steam used up in the production of the required power with 
full stroke and with the given measure of expansion. In 
other words, the numbers expressing the ratio of gain proper 
to the point of cut-off, would also approximately express the 
reducticn which should be made in the surfaces. 

In order to render still clearer the influence which -the 
dimensions of the cylinder exerts, it will be well to point 
out that during by far the larger part of each revolution, 
the metal is in contact with steam or vapours of a less tem- 
perature than that due to the initial pressure, and that the 
cooling influence to which the cylinder is thereby exposed 
is practically constant in amount, remaining almost un- 
affected by the quantity of steam passing through the 
cylinder. The iron acts in one sense a negative part, it is 
true. In the first instance, it absorbs caloric, and cools 
down the entering steam; but much of this heat is sub- 
tracted from it again during the period of expansion by 
re-evaporation, and still more during the period of exhaust. 
If there were no cooling during the exhaust and the pro- 
gress of expansion, then would the temperature of the 
cylinder remain as high as that proper to the initial pressure 
of the entering steam, less a mere trifle for radiation through 
the lagging; and under these circumstances the condensa- 
tion would be nil, whether 1 oz. or 20 1b. of steam were 
used per minute. As it is, the frigoritic influence, during 
the exhaust at least, may be fairly estimated at so many 
pounds or ounces, as the case may be, condensed per minute ; 
and by increasing the absolute quantity of steam used, we 
can reduce the relative waste. But the waste also depends 
a good deal on the area of metal exposed. Thus, if we 
assume that one square foot of metal can condense a given 
quantity of steam ofa determinate temperature in a given 
time, it will be found that two square feet will condense 
just twice as much; and so on. 

From this it follows that something more is required than 
mcre velocity of piston, and this something is rapidity of 
reciprocation, Steam, on entering the cylinder, first raises 
the temperature of the atoms with which it comes into 
immediate contact. These communicate the caloric to those 
next beneath them ; and thus, if time enough be allowed, 
the heat becomes equally diffused through the entire 
thickness of the metal. If the reciprocation of the piston 
be sufficiently rapid, however, the frigoritic action of the 
exhaust comes into play before the caloric can extend very 
far from the immediate surface, and thus the heat which 
was proceeding from the inside outwards, will travel back 
again; hence it is quite possible so to construct an engine 
that the alternations of periods of heating and cooling will 
proceed so rapidly that only a small depth of the cylinder 
will be affected; and as we may assume that every pound 
of metal heated at the commencement of the stroke above 
the mean temperature represents a dead lo-s, it will be 
seen that rapid reciprocation is directly conducive to 
economy. ‘The greater the quantity of steam worked over 
a given surface, the higher the mean temperature will be ; 
and the more rapid the alternations of heating and cooling, 
the less will be the difference between the highest and 
lowest temperatures of the metal, and the less the loss. 
Thus if we suppose an engine making but one stroke per 
minute, and cutting-off steam at one-fourth of the stroke, 
we perceive that the cylinder is being heated during fifteen 
seconds, and cooled during forty-five seconds ; and, there- 
fore, there is ample time afforded to allow a very large 
quantity of metal to be cooled down and re-heated. Ifthe 
number of strokes be now increased to one hundred per 
minute, we find that even though only the same weight of 
steam passes through the cylinder in a given period, suffi- 
cient time is not allowed to either heat or cool any great 
body of metal, and thus we approach that most desirable 
condition in a cylinder—perfect thermal neutrality. 

In the foregoing we have purposely avoided any ex- 
planation of the reasons why it is important that the tem- 
perature of a cylinder should remain as nearly con- 
stant as possible. We have already gone into the subject 
at considerable length in previous articles, to which we 
must refer such of our readers as require a more complete 
investigation of the subject. We have endeavoured to show 
that high piston speeds lead directly to this result in 
engines constructed with normal lengths of stroke. In 
point of fact, high speed means rapid reciprocation in prac- 
tice, and the two combined are essential to economy, espe- 
cially in condensing engines whether jacketted or not. 
In the absence of jackets, indeed, it is quite out of the 
question to expect any peculiar economy from condensing 
engines, which, under such conditions, may practically not be 
a whit better than engines without condensers. ‘The influ- 
ence of the jacket is very important, but it must be re- 
membered that, with slow speeds, large surfaces, and 
tedious reciprocation, the joss is transferred to the steam 
within the casing. ‘These truths have possibly had to fight 
their way into recognition, but they are daily becoming 
better understood, and their value more fully appreciated. 
Apart from every consideration of economy of fuel, many 
important advantages can be secured by high velocities of 





rotation in prime movers, and with accurate balancing, 
skilful designing, and first-class workmanship, there is 
nothing to prevent the adoption of any speed found most 
desirable. There is already a manifest tendency displayed 
by engineers to question the propriety of laws laid down 
for determining piston speeds, which have no better 
foundation than certain arbitrary assumptions. We trust 
that the period is not very distant when the engineer will 
shake off these fetters, and avail himself fully of the good 
things which the immutable laws of nature place at his 
disposal. 
THE SANITARY CONDITION OF MANUFACTORIES, 


Wuat with the fear of a human pestilence, and the 
actual presence of a cattle murrain—what with the recent 
publication of another report by the Royal Commissioners 
appointed to inquire into the employment of children and 
young persons in trades and manufactures not already re- 
gulated by law—and lastly, through this being a dull time 
of the year for news, we have lately heard a great deal 
about the effects on life of different manufacturing opera- 
tions. Our leading contemporary has opened its columns 
to a lengthy discussion on the effects of the “smoke” of 
copper am Sy and a glance down our own recent patent 
lists will ehow that invention has been already further 
stimulated in this special direction. It is a trite truth 
that much can be learnt from the impartial and careful 
observations of an outsider. In another place we give 
an account of the results of a general examination into 
the sanitary conditions of our manufactories. It was 
conducted by a French engineer, expressly sent over by 
his Government for the purpose. ‘The opinions formed on 
the whole subject must be considered as of value, though 
scarcely so favourable as one might wish for the sake of 
our amour propre. ‘The sum total of M. Freycinet’s notes 
is that England offers examples for imitation in sanitary 
matters as regards, first, the destruction of injurious gases 
and vapours engendered by manufacturing operations; 
secondly, in the partial use of sewage water for irrigating 
purposes ; thirdly, in the application of drainage to towns, 
and particularly to parks. With respect to the measures 
adopted with manufacturing operations unwholesome to the 
workmen, the improvements are small in number. The 
most interesting are the use of ventilating fans in cotton 
and woollen factories, and their more recent introduc- 
tion into necdle and cutlery manufactories. ‘The extended 
employment of ventilating fans in workshops is strongly 
recommended as a sanitary measure by the Royal Commis- 
sioners on the employment of children. At the Crewe 
works of the London and North-Western Railway, Mr. 
Ramsbottom cools the air of the smithies by means of the 
plenum blast of the blowing fans, and a similar plan is 
partially adopted by Mr. Hick, of Bolton. Mr. Ramsbottom 
may be said to care most scientifically for the health and 
comfort of his men. ‘The melting furnaces in the brass 
foundry have each an opening at top, communicating with 
a main flue at the back, so that the induced current carries 
off their unwholesome fumes. In the same way the air 
furnaces at those works, used for heating the plates in the 
manufacture of springs, is kept cool by means of the space 
of air between its double sides. ‘The noteworthy point 
observed by M. Freycinet is the spreading use of mouth 
respirators, and of the employment of the essence of tur- 
pentine against the vapours of phosphorus. Except by 
means of the Factory Acts, regulating the employment of 
children, and requiring the fencing of machinery, there is 
no special Government interference in this country for en- 
forcing sanitary regulations inside manufactories, iw 

Under the pressure of local requirements, and of civil 
actions at law, invention has been much more stimulated in 
finding out the means of preventing the deterioration of 
the atmosphere. “ The attempts mace abound in almost 
all trades, and though no single manufacture has been 
everywhere rendered harmless, many offer examples of the 
practical possibility of doing so.” By simple combustion 
in furnaces, or by condensation in water, “sometimes by a 
union of these two means or by chemical reactions,” the 
different unwholesome vapours have been successfully en- 
countered. It has thus been demonstrated that towns can 
be, in a great measure, rid of the injurious exhalations 
caused by manufacturing operations, and the atmosphere of 
the greater number of large cities has been greatly purified 
by the more careful consumption of smoke, ‘There 1s also 
‘a marked tendency to increase the severity of the legisla- 
tion ” affecting these questions. 

We have said that the undoubtedly able Government of 
the Emperor of the French is submitting all the series ot 
laws bearing on trade and manufactures to a complete and 
general reform. Why should not the same be done in this 
country? Such a measure is undoubtedly needed. We 
have a series of different Acts of Parliament, passed at 
different times, many clashing most illogically with each 
other; and while leaving a number of serious social wants 
quite unsupplied, these laws often most seriously interfere 
with the interests of people engaged in manufacturing 
operations. Successive Acts have been passed at different 
times for regulating the working of collieries, metallic 
mines, passenger steam ships, railways, alkali and othes 
works—most of them being framed on distinct origina 
principies. A law exists with regard to smoke consumption 
in the metropolis, which differs from that in all other places 
in the kingdom. In fact, British legislation in these 
matters may be compared to the cross-section of Parliament- 
street, in which about eighteen different pipes could be 
lately seen, without counting the public sewer—twelve 
gas pipes belonging to three companies, four water pipes, 
one for the electric telegraph, and one for drainage. ae 
evident that a little more simplicity and uniformity wou" 
be more compatible with efficiency and economy. _ The aa 
simply is, that if we are to have legislation of this kin — 
and the facts adduced during the debates of every session 
seems to justify the many Acts of the kind that have been 
successively passed for many years—periodical reforms an 
alterations are of absolute necessity. Science and its prac- 
tical applications are continually changing and advancing, 
and new conditions arise almost every year. 
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may be said to often work in a most unequal and unjust 
way. In the first place, as the Public Health Act is only 
applied to places at the demand of the inhabitants, and as 
its practical working is cependent on the local authorities, 
the result is that the same manufacture may be almost 
entirely suppressed in one place, while it is in fuli flourish 
at another. In the next, the terms of the Nuisance Ke- 
moval Act are so ambiguous that some most injurious 
manufactures are carried on with impunity, while others of 
a perhaps less noxious character may be impeded. Again, 
when several works are contiguous, it is next to impossible 
to tell which is the particular one responsible. ‘There is, 
however, this to be said in favour of a Government sanitary 
requirement of this kind, that it makes all equal as re- 
gards competition. As an extensive white lead manufac- 
turer observed to M. Freycinet, “ Before spending money 
on sanitary apparatus, we must be sure that our competitors 
are doing the same.” And economy will almost always be 
found in the prevention of the development of bad vapours 
from most kinds of works. It has often occurred to us 
that the development and loss of odours in the neighbour- 
hood of works engaged in smelting and other operations 
show as much bad management as is proved by the clatter 
and noise of an ill-constructed engine, or of ill-shaped 
gearing. Power is uselessly diverted in both cases, and 
neither a loud clatter nor a strong vapour can be had for 
nothing. 


Arcno-Frexen Encineening Comretition.—Tho Graffensteden 
Works, in Alsace, have obtained the contract for twenty-two out 
of the forty-six locomotives for which the Baden Government 
recently invited tenders, the remaining twenty-four being taken by 
local Baden manufacturers. The respective prices demanded were— 
By the ¥rench manufacturers, £1,800; by the Badeners, £2,228 165. ; 
and by the English, £2,828 163. cach. 

Tue Tires or Rawway Wueess.—The construction of railway 
wheels has undergove mapy modifications since the days of the 
elder Stephenson, but the frequent fractures and failures to which 
they are still subject is a proof that perfection of manufacture in 
this branch of locomotive engineering has not yet been realised. 
The failure of leading wheel tires of engines is, of course, most to 
be dreaded, and it is on these that the greatest amount of practical 
skill has been brought to bear. Some of the improved modes of 
attaching the tires are unquestionably better than the original 
method of bolts and rivets. It is in seasons of severe frost, however, 
that the greatest risk has to be encountered, and when the greater 
number of fractures and loosening of tires takes place. The con- 
stant succession of blows and joltivgs at such times, arising from 
the increased rigidity and roughness of the permanent way, effects 
the tires most mischievously, while their own lessened tensile 
strength resulting from low temperatures increases the evil. The 
strength of wrought as well as cast iron, it is well known, diminishes 
as the thermometer falls, and in extremely cold weather accordingly 
it is found that scarcely any mode cf fastening wheel tires is 
positively secure. ‘Lhe fastenings, indeed, being made of the same 

naterial as the tires, are influenced by the same law. ‘The strongest 
tires, contracted originally on to the rim, have, when exposed to 
further contraction from excessively low atmospheric temperature, 
frequently failed and torn away all fastenings, whether patent or 
otherwise, to the imminent danger of the entire train. As it is 
clearly impossible to control the weather, or to temper the north- 
east winds, it appears to us that the simplest plan for insuring at all 
events greatly increased durability in the tires of leading wheels is 
to encase them partially in steam-tight splashers connected by means 
of a pipe and stopcock with the boiler. This arrangement being 
placed under the control of the driver, it is easy to see that, what- 
ever atmospheric influences might be at work, he would be enabled 
to make his leading tires independent of them. By admitting steam 
to the splashers the tires would be preserved at such a temperature 
as would insure to them their normal strength, aud thus avoid the 
evils of which we have spoken. ‘This is a remedy so simple of 
application, and attended with so little expense, that even the most 
obstructive board of directors would not be averse to its employ- 
ment. At any rate the public have a palpable and personal interest 
in the adoption of some such scheme for warding off one class of 
so-called accidents to which they, as travellers, are liable. It need 
not be said to the professional reader that the leading wheels of a 
locomotive guide the train, or that upon their immunity from 
fracture depends very largely the safe transit cf the passengers. 
It would not be impossible to protect the whole of the wheel tires 
of a train by an extension of the heating system to all the carriages 
comprising it. ‘This would be making assurance doubly sure; but 
the cost would thus be largely increased, and it might be prefer- 
able to test the plan in the first instance upon the engine wheels 
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THE SMALL ARMS TRADE OF BIRMINGHAM.* 
By Mr. J. D. Goopman, 


From the earliest times there is little doubt but that the smiths of 
3irmingham were renowned for the production of swords and pikes 

aud other similar weapons, but it was not till the close of the seven- 
teenth century, as we hear from the often-quoted Mr. Hutton, that 
William IIL, at the suggestion of Sir Richard Newdegate, at that 
time one of the members for Warwickshire, employed certain manu- 
facturers of the town to supply a quantity of arms for the Govern- 
ment service. Macaulay states that in 1685 the population of 
Birmingham was only 4,000, and at that day, he says, nobody had 
heard of Birmingham guns. Previous to this time England had 
obtained her supplies from the Continent, doubtless chiefly from 
Liege. ‘The gunmakers of Liege claim for their city the honour of 
being the most ancient seat of this manufacture. It is stated that 
in the principality of Liege it dates from the middle of the seven- 
teenth century, when cannon was first introduced. Hand guns 
were invented about 1450. We hear of their being brought to 
Evgland by Edward 1V., when he landed at Ravenspur, in 1471, 
brivgivg with him 300 Flemings, armed with band guns. ‘The 
match-lock was an improvement shortly afterwards adopted. This 
was followed by the wheel-lock, which was invented about the time 
of Henry VIIL, aud remained without change till the reign of 
Charles If., when it was superseded by the flint-lock. It was a 
demand for this gun, a few years later, by William IIL, that first 
introduced the manufacture into Birmingham. As the following 
letter may by regarded as the foundation of what has grown into 
oue of the most important industries of the town, I make uo apology 
for reading it at full length :— 
“From Ch. Myddieton, Off. of Ordnance, For their Mats. Service, 

to Sr Liichard Newdigate, att Arbury, near Warwick. 

“These— 

“ Sr,—Pursuant to an order of this Board, We have directed the 
sendivg to you by the Tamworth Carryer 2 snaphance Musquetts 
of differing sorts for patterns, desireing you will please ‘To cause 
them to be shewed to ye Birmingham Workemen, and upon yor. 
returne of their ability and readiness to undeitake the making and 
fixing them accordingly—Or the making Barrells or Locks only, 
Yogether wth, the tyme a suflicient Quantity of Barrells can be 
made in to answer the Trouble and Charge of sending an Officer on 
purpose to prove the same according to the Tower proofe which is 
the Equall weight of powder to one of the Bullett alsoe sent you 
and their Lowest price, either for a compleat Musquett ready fixd 
or for a Barrell or a Lock distinct or together as they will under- 
take to make them. We shall thereupon cause further direction to 
be given as shall be most beneficial for their Mats. service with a 
thankful acknowledgement of yr. great favour and trouble afforded 
us berein.—We are Sr, Your most humble servant, 

“Cu. Myppieron, 
“ Office of Ordnance, 10th of January, 1689.” 
«J, Gardiner, Jos. Charlwwn, Wm. Butler.” 
Note by the late Sir Roger Newdegate, Bart.:—‘ Before, all the 
guns were imported from Germany.” 

The term snaphance used in this letter is derived from the troops 
who made use of it. These were a set of marauders whom the 
Dutch termed “snaphans,” or poultry stealers. The use of the 
match-lock exposed them on their marauding expeditions to this 
inconvenience—that the light from the burning match pointed out 
their position. They were unable to provide themselves with wheel- 
lock guns on account of their expense. In this dilemma they 
formed the snaphance from a study of the wheel-lock, The guus 
ordered from the Birmingham makers, although retaining the name, 
were of course an improvement on the original snaphance, and were, 
no doubt, a near approach to the flint-lock of modern times, 

The first trial ot skill of the Birmiugham men having resulted 
satisfactorily, we find an order was transmitted to five manufacturers, 
Messrs. William Bourne, Thomas Moore, John West, Richard 
Weston, and Jacob Austin, to provide 200 snaphance maskets per 
month, for which they were to receive, on delivery of each hundred 
muskets, 17s. each, ready money, in one week after delivery, in the 
Tower of London, and that they were to be allowed 33, for the car- 
riage of every one hundredweight. ‘This document bears date 5th 
January, 1693. 

We have little or no information to guide us in tracing the pro- 
gress of the manufacture till the commencement of the present 
century, when the military records enable us to ascertain the 
capabilities of the trade at that period, to which I will hereafter 
refer. Before referring to these figures it may be interesting to 
trace the system pursued in carrying on this manufacture in Bir- 
mingham at the present time. 

The manufacture of the various parts of the gun, as barrel, lock, 
&c., are distinct trades. These several parts are collected by the 
mauufacturer, known as the gunmaker, and by him are set up. 

The chief branches are as follow: Stock-making, barrel-making, 
lock-making, furniture-making, oddwork-making; and for military 
goods there are, in addition, bayonet-making, sight-making, ram- 
mer making. 

The stocks are of two kinds—beech wood and walnut. They are 
brought to Birmingham, cut from the plank into the form of the 





only.— Building News, 
New Lbarometer.—Professor Hough, the director of the New York | 
Dudley Observatory, bas recently invented an instrument, which is | 
called an “ Automatic Registerivg and Printing Barometer,” and is | 
desigued for making meterological observations. ‘The problem the | 
Inventor set out to solve was to cause a meterological instrument, | 
by meaus of proper mechanism, effectually to record its own changes. 
ihe instrument selected was the barometer, and the agent used to 
note such record was electricity. The electrical contact with the 
fluctuating medium was effected by means of a float, outside the 
barometer tube, resting upon the mercury columy. By this plan 
there is no demand for action from the battery until some change 
takes place in the barometer. It was found by experiment that a 
motion of less than 6-005 of an inch was readily shown—a quantity 
Within the limits of a first-class standard barometer. ‘The next 
step was to devise the proper mechanism for repeating the motion 
thus trausferred and recording it in some legible form. A finely- 
cnt screw was considered as best adapted to measure such minute 
intervals of space. To this screw a forward or reverse motion was 
given by a double system of clockwork, each operated by au electro- 
magnet in connection witk the float, and raising or lowering the 
screw by intervals corresponding with the changes in the mercury 
column, _ The permanent record of results is produced by presenting 
4 lunar diagram or curve of atmospheric pressure, and at the same 
tue giving a printed record of variation to any extent deemed 
advisable. Professor Hough illustrates the working cf his ap- 
paratus by giving the curve of pressure and copy of the printed 
results from May 11, noon, to May 12,noon. His machine informed 
him that there was aviolent atmospheric disturbance somewhere, yet 
the weather was pleasant here; and it informed him, moreover, 
that at acertain hour the disturbance was at its maximum point. 
'welve hours later the telegraph announced the news that a terrible 
ttorm had swept over Boston—200 miles distant. Profes-or Hough, 
sitting in bis cozy study, and listening to the click of his machinery, 
could feel the pulsation of the air 200 miles away, and get the exact 
Measure and force of the disturbing agent. By this method the 
fall of rain may be measured, and the results printed to the 
thousadth of au inch, any hour, and as often as is practicable. 
he registration of the force and direction of the wind can also be 
readily accomplished. Professor Hough remarks thet a large 
number of “readings showed that by this method the personal 
«uation was eutirely eliminated; the mean of five or ten consecu- 
—_ wendings net differing by any appreciable quantity. The mean 
Suehaen & plpgie reading amounied to 1-001 of an inch, and the 
aan — error to 0-002 of an inch ; showing conclusively that the 
of th ource of error of reading a barometer lies in the adjustment 
© surface of the mercury in the cistern to the zero.” ‘I'hat im- 
Portant results will be obtained from the application of the method 
devised by Professor Hough there can be no doubt. 
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guu. Beech stocks are grown in this country, chiefly in Gloucester- 
shire and Herefordshire. Walnut stocks are, with few exceptions, 
imported from Italy and Germany. Oue Birmingham contractor, 
to meet the demand occasioned by the Crimean war, established saw- 
mills in Turin, and since that period has converted into gun-stocks 
nearly 100,000 walnut trees. He has left but few sound walnut 
trees standing in the district in which he carried on his operations. 
The greater part of the supply was obtained in Viedmont, and 
smaller quantities from Ferrara, Bologna, and Modena. An average 
size tree yields about thirty gun-stocks; those cut from the heart of 
the tree are most valued, and are used for first-class military arms 
and the best sporting guns. About one stock in five or six can be 
obtained “all heart ;” the remainder are “ sap and heart” and “ sap.” 

Barrel-making is quite a distinct trade. For the manufacture of 
military barrels a somewhat large plant of rolling, boring, and 
grinding machinery is required. No barrels are made in England, 
except in Birmingham aud its immediate neighbourhood. 

The invention of making gun-barrels by means of grooved rolls 
is due to a Birmingham manufacturer of the name of Osborne. It 
was on the occasion of a strike of the barrel-welders that he was 
led to make the experiment. He was not allowed to introduce his 
system without opposition, for no sooner were his rolls set to work, 
than twelve hundred barrel welders, each armed with his forge- 
hammer, proveeded to the private residence of Mr. Osborne, in the 
Stratford-road, threatening its destruction. ‘The military were 
called out before the disturbance could be quelled, and for many 
days afterwards a guard was placed over tue mill in which the 
work was carried on. 

Gun-locks are made in Birmingham, and on a still larger scale in 
the neighbouring towns of Darlaston and Wednesbury. 

Furniture, under which head are included the heel-plate, trigger- 
guard, é&c., is made either of brass, for military guns, or cast irop, 
for common sporting guns, or forged iron, for the better qualities, 

The odd work, consisting of screws, pins, swivels, &v., is pro- 
duced in Birmingham by manufacturers, who make also sundry 
implements connected with the trade, such as turn-screws, nipple 
keys, luck vices, &c. 

‘The bayonets required for the military trade form an important 
branch; they are made in Birmingham and Westbromwich. The 
sword-bayouet, which has been largely adopted, is generally 
produced by the same manufacturers, 

Scabbard-msking is a district branch; scabbards are of two 
kinds, steel and leather. 

On reference to the directory of the present year, we find 599 
names of manufacturers engaged in the differeut branches of the 
trade. Of these 174 are gunmakere. Of the remainder the greater 
number are makers of different parts of the gun. Others, again, 
are workmen, such as stockers, finishers, engravers, &c. ‘lhese 
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and working at the same time for different masters. 

Gunmaking, or setting up, is again very much subdivided. It is 
only in the more important establishments that all the branches 
are carried on on the premises of the guomaker. More or 
less, outworkers are engaged in every branch. This system makes 
it extremely difficult to obtain a correct estimate of the number of 
workmen employed in the trade. Probably no master can tell how 
many hands be is employing at any given time, and the number 
varies from month to month with the demand. About ten years 
ago an endeavour was made to ascertain the number of hands 
engaged, and as the workmen themselves assisted in the inquiry, it 
was at the time, no doubt, a tolerably correct estimate. The 
number is Jess than at the present time, and probably it does not 
represent more than half the number called into requisition by the 
American demand during the war. With trifling exceptions 
women are employed only in one branch, that of “ making off,” or 
give the final sand-papering and polish to the stocks, a light and 
not unsuitable employment. A few women are employed in polish- 
ing and barrel-boring. It is difficult to say why such work has 
fallen into their hands, as itis both dirty and laborious. 

The list of workmen employed estimates the total number at 
7,340. Of these 3,420 are engaged in producing the materials, the 
barrel employing 700, the lock 1,200, the bayonet 500, and so on. 

Setting up these materials into guns employs 3,920 men, Of 
these the three chief branches are the stockers, screwers, and 
finishers. Each of these branches, with its sub-branches, is 
estimated to employ 1,000 men. The stocker lets the barrel and 
lock into the stock and roughly shapes the stock. The screwer lets 
in the furniture and remaining parts of the gun, and further shapes 
the stock. ‘The finisher takes the gun to pieces, and distvibutes the 
several parts to the browner of the barrel, the polisher, the engraver, 
&c. &c.; when they are returned he puts the gun together, and 
finally adjusts the several parts. 

The outworking system leads to the employment of a considerable 
number of young boys, who are employed mainly in carrymg 
the work from one to another as it passes through its several 
stages, 

No very correct estimate can be given of the rate of wages earned 
by the workmen in the gun trade. With very few exceptions tho 
work is paid for by piece, and the rate varies considerably with the 
demand. During the past ten years there is little doubt but that 
the wages earned in this trade have probably exceeded those in any 
other, Several branches require very high skill, and the remune- 
ration is in proportion; for instance, barrel boring and setting, 
stocking, rifling, lock-filing, &c. A judgment can be formed of the 
delicacy of workmanship required in the firstof these branches when 
I state that a military barre! has to be bored with such truth that it 
must receive a plug measuring 577 thousandths of an inch, and is 
condemned as useless if it take one of 580. A workman in this 
branch, in full employment, has frequently been known to earn his 
£5 to £6 a week. 

It is a very common practice in many of the branches for a work- 
man to employ several assistants, whether working in the factory of 
his employer or as an out-worker; such men, while paying those 
under them at the rate of 5s. to 10s. for boys, and 15s. to 253. to 
adults, per week, will take for their own share several pounds. A 
workman is held to be an inferior hand who, in any of the skilled 
branches, cannot earn, single-handed, 30s, per week. It must be 
admitted that in many cases the high wages confer little benefli— 
the money is frequentiy wasted and bad habits encouraged ; but, on 
the other hand, many are known to have saved money. Workmen 
in this trade will be found enrolled in one or other of the freehold 
land societies of this town, and living in houses of their own. 
The recent bank failure in Birmingham discovered savings which 
were little known before. In one case a finisher, who had steadily 
remained in the employment of one master for twenty-five years, 
was fouud to have no less than £800 lying in the bank. 

Strikes have occurred in the gun trade, but happily not frequently. 
The guumakers engaged in the military arms trade are associated 
together, one object being the regulation of wages to be paid to 
workmen. The men, in like manuer, act together, the respective 
leading branches having their own organisation. Masters and men 
each kuow the strength of the other, and have on the whole so 
arranged their mutual dealings as to avoid disputes. 

A serious strike occurred in 1859, which lasted nine weeks. It 
was finally settled by arbitration, With that exception, during the 
last ten years, but few difficulties have occurred. 

The birmingham workmen are much more highly paid than 
those of Belgium and France. We find it stated in evidence given 
by French gunmakers before a Government commission, appointed 
tu inquire into the state of the gun trade of Frauce in 1860, that the 
average earnivgs of the French workmen were 3f, to 3f, 50c. per 
day, or 14s. 3d. to 16s, 7d. per week. ‘The same witnesses stated 
that in Liege the average earnings were 2f. 5Uc. per day, or 123 per 
week, but they included the earnings of women and children; and 
as they were seeking protection from their own industry, were 
probably disposed to underrate the wages paid by their Liege com- 
petitors, 

A recent report by Mr. Barron, her Majesty's Secretary of Lega- 
tion at Brussels, describes the workmen engaged in this trade as 
being in anything but a satisfactory position. He says of those 
employed in setting up the guns that ‘it is not surprising if they 
live iu a state of chronic-pauperism. They are generally ill-lodged, 
ill-provided with tools, stinted of air and space. It is common to 
see a stocker or a setter-up obliged to work and sleep in the same 
room, surrounded with a family, and perhaps a hundred guns.” 

This low price of labour gives our Belgian rivals a great advan- 
tage; on the other hand, the better paid and better fed English 
workman can accomplish an amount of work considerably in 


| advance of nis Belgian workfellow; and the English manufacturers 
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possess a further advautage in the more extended application of 
machinery, the use of which in Liege is discouraged by the cheap 
rate at which hand labour may be obtained. 

The Birmingham gunmakers have long been aware that a more 
extensive use must be made of the advantages which they do possess, 
aud this has led to the erection in Birmingham of an establishment 
for the manufacture of guns by machinery, on the interchangeable 
principle. We must give America credit for the introduction of this 
system. It was from thence that it was brought into this country. 
The attention of the English Government was first called to the sub- 
ject by a commission, of which Mr. Whitworth and Mr. George 
Wallis, late head master of the Birmingbam School of Art, were 
members. They visited the United States in the summer of 1853, 
for the purpose of inspecting the New York Exhibition, and while 
there they extended their inquiries by visiting several establishments, 
among others the Government Arms Factory at Springfield. Their 
report induced the Government to determine on the establishment of 
a manufactory at Enfield on the same system as that produced at 
Springfield. 

Before this resolution was carried out the subject was warmly 
debated in the House of Commons. Mr. Newdegate, Mr. Muntz, 
Mr. Geach, Lord Seymour, and other members, strongly insisted on 
the impolicy of Government entering into competition as manufac- 
turers with the private trade of the country, avd it was agreed that 
a committee should be appointed *to consider the cheapest, most 
expeditious, and most etflicient mode of providing small arms for 
her Majesty's service.” An opportunity was afforded to the gua- 
makers to give evidence. ‘I'he result was that the committee recom- 
mended that the factory should be carried out only on a modified 
scale. Whe breaking out of the Crimean war shortly afterwards, 
however, led to this recommendation being disregarded, and the 
factory at Enfield was erected on a scale even larger than that 
originally contemplated. A second commission was sent over to the 
United States, vyith instructions to inspect the different gun factories 
in that country, and to purchase such machinery and models as 
might be founa necessary for the proposed factory at Enfield. 

‘The manufacture of small arms by machinery owes its origin to 
the invention of a lathe for cutting irregular furms, which is due to 
an American of the name of Blanshard—a machine which the com- 








208 





THE ENGINEER. 


Sept. 29, 1865. 














mission found had been used very'extensively for about thirty years 
in the turning of shve lasts, boot trees, oars, spokes of wheels, gun 
stocks, &c. 

This machine was first used in the Springfield armoury, about 
twenty-five years ago. It serves to give only the external form to 
the stock. It was a work of time before other kinds of machines 
were perfected which were required for the subsequent processes of 
letting in the lock, guard, &c., but this was eventually accomplished. 

I make no attempt to describe the great variety of processes em- 
ployed to produce the sixty-two or three several parts which con- 
stitute the gun. It will be sufficient to say that the total number of 
processes under which an Enfield musket of the pattern 1855 under- 
goes is 600. Guns made by this system will interchange, that is, that 
any part of one gun will fit another. ‘ 

The factory of the Birmingham Small Arms Company to which 
I have alluded is now in working operation. The system is there 
carried out in its full integrity. 1t has been planned on a scale to 
produce a thousand guns per week, 


There are upwards of 300 ma- 
chines at work, but at present it bas not reached its full power. 
The number of guns now made there is about 500 per weck. 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


Probably 100,000 to 150,000 of these gunz, made in Birmingham, | 
are annually exported. A table showing the range of prices of 
this gun, which I may state is the cheapest made in the trade, will | 
be published in the reports. The prices in the table range from | 
13s. 6d., the highest price in the twenty years, down to 6s. 6d. Ia 
the revolutiopary year of 1848 it reached its highest point, from 
which it fell to 7s. in 1852. It rose from that time till in 1854, 
during the Crimean war, it reached 10s, 6d. The next highest 

int was in 1861, when it stood at lls. Since that period there 
ae been a steady fall, till it stands at the present momert at 6s. 6d., 
the lowest point touched. 

From the returns I have in my possession I have drawn out as 
accurately as 1 possibly can the number of arms manufactured in 
Birmingham and elsewhere, for the Americans, during the last four 
years. ‘The first shot was fired at Fort Sumter on September 12th, 
1861. On the 9th May following five purchasers of arms, some 
commissioned by different Northern states, others private specula- 
tors, arrived in Birmingham. Each had so well kept secret the 
object of his mission that when they found themselves all engaged 
in Birmingham on the same errand, they suspected each other of 


H Grants of Provisional Protection for Six Months. 

| 1431. JuLes Xavigr Josep Barsalx, Bonnines, Namur, Belgium, “Certain 
improvements in brakes fur railway carriages.”"—Petition recorded 25th 
May, 1865. 

1531. CHARLES DE Beraos, Strand, London, ‘‘ Improvements in apparatus 
for the manufacture of rivets."—Petition recorded 5th June, 1865. 

1618. Vixens Portevin, St. Dennis, near Paris, France, **‘ An improved 
method of propelling agricultural implements.”— Petition recorded 15th 
June, 18€5. 

1950. ‘‘uomas Browy, Dagmar-road, South Hackney, London, ‘*‘ Improve- 
ments in tea and coffee pots and urus.”—Petition recorded 27th July, 
1865. 

201u. Peter Cato, Brunswick Dock, Liverpool, ‘*‘ Improvements in iron 
knees and riders for ships’ fastenings and irou frames for wood and iron 
ships.” —Petition recorded 3rd August, 1865. 

2011. Epuraim SaBeéL, Moorgate-street, London, ‘‘ Improvements in ma- 
chinery to be used in the manufacture of iron.”—A communication from 
Martin Dieudonné Hernvaux, St. Servai-, near Namur, Belyium.”—/eti- 


purchasing for the enemy, and their anxiety was increased accord- 
ingly to secure the few thousand arms that were then in store in 
Birmingham. ‘The few in hand were at once shipped off, and large 
orders were given, which continued to occupy the trade at their full 
power, with one interval, till March, 1863. Theinterval I alludeto 
was on the occurrence of the Trent affair in November, 1861, which 
led to an embargo being laid on the export of arms on the 
4th December, 1861. ‘I'his embargo was removed early in 1862. On 
the removal of the embargo, one steamer took out from Southampton 
no less than about 40,000 rifles to New York. The trade worked at 
its full power, straining every nerve, till, I fiud by the return from 
the Birmingham proof-house, that in the month of October, 1863, 
60,345 rifle barrels were proved, beins very little short of 2,000 
per day from Birmingham alone, a number altogether unprecedented 
in the history of the trade. At that time the supplies produced in 
America at the Springfield Armoury and elsewhere began to tell upon 
the demand. We still find, however, that the numbers were 40,000 
to 50,000 per month till March, 1863. They then fell to 14,000 per 
mouth, till in September, 1863, the Northern demand ceased 
altogether. Without notice the orders were suspended, and guus 
that had been seat over were even returned to this coantry. ‘The 
United States Government found at that time their factories were 
equal to supply the whole demand. 

From the proof-house returns I obtain the following numbers, 
showing the extent of the supply of arms from this country to 


The proving of barrels, with a view to the security of the public, 
is a subject which has received the careful attention of the Legisla- 
ture. In 1637 a charter was granted by Charles I. to the guumakers 
of London for proving all mauner of guns made within ten miles of 
London. 

In Birmingham the proof of barrels was left to each individual 
manufacturer, till in 1813 a public proof-house was erected in 
Banbury-street, and an Act passed rendering compulsory the prov- 
ing of the barrels made in Eugland either at the proof-house of 
London or Birmingham. A second Act giving more extended 
powers was passed in 1815. 

The regulstions worked well for Birmingham, and the security 
which was felt in English guns materially aided in obtaining for 
our trade the high reputation which it enjoys. No change was 
made in the system pursued till 1855, when the inventions of 
modern times called for fresh regulations. ‘They were embodied in 
an Act of Parliament passed in that year, which remains still in 
force. The security of the user was very greatly increased by the 
provisions of this Act. Uuder the previous one barrels were | 

roved only ouce, and that :m a rather early stage of manufacture. | 
t followed that certain descriptions of guns, as, for instance, rifles | 
when grooved, aud double guns when joined together, were | 
weakened after proof, and sometimes rendered unsafe, ‘The present 
Act requires that all such barrels shall be proved twice, ouce “ pro- 
visionally,” as the Act terms it, and a second time “ definitely,” when 


ths barrels are in a finished state, ready for setting up. The first | America :— 
proof may be regarded as for the protection of the gunmaker, to Seetegham supplied.. .. oo ce oe oe 682,534 
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secure him from the logs that would arise from bestowing his labour 
op an unsound barrel; the second proof protects the user. 

Under this Act the gun trade is recognised as an associated body, 
to which all are entitled to belong who carry on the trade within 
ten miles of the borough of Birmingham, and who are rated to the 
poor at not less than fifteen pounds. A fee of a guinea is paid 
annually on registration. The trade is required to meet on the 9th 
of March in each year, when they elect the managers of the proof- 
house. 

I will now pass on to the amount of productions in this country ; 
and fortunately for purposes of accuracy I am enabled to refer to 
reliable statistics, giving the precise number of guus produced, I 
obtain this information from the several proof-houses returns, which 
have been most kindly placed at my disposal by the Government 
superintendent of small arms, and by the authorities of the proof- 
houses of London and Birmingham. 

Before entering upon the recent statistics I will refer to the infor- 
mation which we possess relating to the supplies produced at the 
commencement of the present century during the Peninsular war. 

From a return published shortly atter that period of the number 
of barrels made for the Government in the year 1804 to 1815, I find 
the total to be 3,037,644, or an average number of 253,137 annually. 


Making a total number of Enfie!d rifles sent 
to America of oe ‘te ae «+ 1,027,336 

The figures now brought before you have shown what Birming- 
ham is capable of producing; but we must not wrap ourselves up in 
a mantle of self-satisfactiov, and shut our eyes to what can be done 
elsewhere. It will not be uninte:esting to the section, nor unin- 
structive to the gunmakers of this town, if we glauce at what is 
being done by our competitors at Liege. 

We have seen that during the Jast ten years the total production 
| of England was upwards of six millions; but before we make a 
comparison with the Liege trade returns we must deduct the number 
of arms made at the Enfield factory. This will briag our total to 
5,611,203, The production of the Liege trade during the same ten 








something more than a million in excess of our make, It must be 
understood, however, that while the aggregats number produced in 
England is 17 per cent. less than that of Liege, the aggregate value 
of the English arms is great. The Belgiaus make a very large 
number of pocket-pistols at 1s. (jd. to 1s. 11d, each pistol. 
proof-house returns show that in ten years the number of pocket- 
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years, according to their proof-house returns, was 6,842,264, or. 


tion recorded 4th August, 1865. 

2064. CuarLes West, Queeu’s-place, Kennington-road, Surrey, ‘* An appa- 
ratus for giving immediate warning of undue heat, whether occasioned 
by fire, spontaneous combustion, or any other causes ; of leakage in ships, 
and of the sudden irruptioa of water, and of the accumulation of choke 
damp in mines.” — Petition recorded 9th August, 1865. 

2082. RicHakD DovautaAs Morgan, Hay, Brecon, ** improvements in the 
couplings or fastenings of railway carriages or trucks. ’ 

2088. Henry Ropsert Guy. London-strect, London, “ Improvements in the 
construction of submuriue telegraph cables.” — Petition recorded 11th 
August, 1865. 

2120. SamueL Parry, Leadenhall-street, London, ‘A new or improved 
composition for coating iron or wooden ships’ bottoms.” —Petitvon recorded 
16th August, 1865. 

2126. RICHARD ARCHIBALD BroomaN, Fieet-street, London, “ Improve ments 
in washing fabrics aud threads and in machinery employed tnerein.”"—A 
communication from Stanislas Vigcureux, St. Dennis, Frauce.—Petition 
recorded 17th August, 1865. 

2131. Ricuakb CLakkk, Aitiincham, Chester, ‘‘ A new or improved applica- 
tion of imitation embroidery to be employed for the ornamentation of 
crinolines.” 

2132. MatTHew CARTWRIGHT, Tavistock-street, Londen, and Augustus 
Dag, Castle-roai, Kentish Lown, Middlesex, ** Improvements in apply - 
ing elastic materiai to boots, shoes, and such like coverings for the feet,”’ 

£134. Josiau Latimer CLAkK, Beechmont, Sydenham-hill, Surrey, “ li 
— in apparatus fur raising and recovcripg submerged telegraph 
cables, 

2840. ALEXANDER WatT, Ash-co'tage, Putney, Surrey, “ Certain improve- 
menis in soap.”—Fetitions recorded 18th August, 1805. 

2152. JoHN BowDEN, Mitcham, Surrey, “ lmprovements in blacksmiths’ 
bellows, more especially those used in portable forges.” 

2154. WitLIaM SHakespgar, St. Pancras, London, ** laprovements in appa- 
ratus or ism for stopping or retarding railway traius.”—Petitions 
recorded 21st August, 1865. 

2172. Joun GakkETT TonevuE, Southampton. buildings, Chancery-lane, 
London, “* Imprevements in apparatus for shearing or clipping horses or 
other animals,’—A communication from Rowain Carron, Paris.—Petitioa 
recorded 23rd Avgust, 1805. 

2184. Epwin AvGusTUS CURLEY, Amwel!-street, Clerkenwell, London, 
“ Improvements in appliances by means of which certain liquids, common 
air, and certain elastic fluids are made available ia the production of ligh', 
and their quantity regulated and measured, parts of which improvements 
are applicable for other purposes.” 

2186. GrorGE OweN, Compton-terrace, I-lington, Middlesex, “‘ Improve- 
ments in copying presses for copying letters and other written ducu- 
ments.” — Petitions recorved 25th August, 1805, 

2196. FRANCOIS ANTOINE EDMOND GuIKONNETT DE Massas, Hoxton, Middle- 
sex, ‘‘ Improvements in machinery for treating cotton seeds in order to 
remove the cotton therefrom and to prepare the seeds for crushing.”— 
Petition recorded 26th August, 1865. 

2214. Ropert THoMas Hoimks, Kis gsiand Brewery, Kingsiand, Middiesex, 
“Improvements in machinery or apparatus for di-vengaging ruvaway 
horses from carriages, aud stopping t!m so as to prevent acciden's.” 





| 2218, GEMINIANO ZaNNI, Rathbone-place, Oxford-street, Loud n, ‘* lmprove- 


ments in applying motive power to sewing machines, for the purpose of 
rendering them self-acting.” 

2219. HULL TERRRLL, Basinghall-street, London, and Tuomas Don, Alpha- 
road, New Cross, Kent, “ Improvemeuts in the method of and apparatus 


In 1804 the number produced was 50,000; it steadily increased up 
to 1813, when it reached 490,/00, in that one year, made for the 
Board of Ordnance alone. 

During this period Birmingham produced barrels and other ma- 
terials for the India Company, amounting to « million. This 
makes the total number of arms invade in the twelve years somewhat 
over four millions, or 1,074 per working day. A large number of ; 
thee materials, manufactured in birmingham, were made up into 
guns by the London gunmakers. 

To verify the traditional “ gun a minute,” said to have been the 


pistols proved was 2,305,176—more than one-third of the entire 
make of Liege. In the English returns we have only 585,477 
pistols, or little more than one-tenth, and none of these are sold at 
avything like the prices of the common pistols of Liege. As the 
demand for Eoglish work runs on superior qualities, the English 
makers have never attempted to make pistols of this very low class, 

We are enabled to arrive at a fairly accurate estimate of the value | 
of the arms made, by reference to the Customs’ returns, which give 
us the number exported and their value. 1 have taken for my 
calculation the years 1857 to 1864, inclusive, as for those years [ 
have also the value exported of Belgian guns, which is necessary 


for treating peat and other plastic macerials.”—Petitions recorded 2Wth 
August, 1865. 

2226. WiLLIaM Brookes, Chancery-lane, London, ‘* An improved system of 
constructing cast and other iron bridges, viaducts, and otber similar 
structures.”—A communication from William Cowell Teasdale, Bude, 
Hungary, Austria. — Petition recorded 30th August, 18.5. 

2237. Micuagt Jupek, Toronto, York, Canada, ** Tne manufacture of boiler 
and tea kettle bottoms, and every other description of die-struck holluw 
ware,” 

2240. WILLIAM CaRRON, Birmingham, ‘‘ Improvements in the manufacture 
of screws.” 

2242. WiLLIAM GrorGs, Liverpool, ‘‘ Improvements in applying springs to 


production of Birmingham during this war, we require 1,440 guns 
per day, or 525,000 per year. For this we must contine ourselves to 
the two highest years, 1812 and 1813, which produced respectively, 
including the India Compary’s supply, 581,682 and 654,450. 

It will be instructive to compare with the results now given the 
production of the French Government during the same period. ‘he 
information is obtained from returns published in 1822, by 


for comparison. Duriug those years the number of guns exported 
from England was :-- 
Number of guns .. .. .. 
Declared value of ditto .. .. 
Value of each gun .. a ae £1 13:3. 
| During the same years we have the Belgian value exported, but 
M. Dupin, a field officer in the French service. | not the number of guus. 1 am obliged to assume that Belgium 
During the years 1802 to 1814, a period of thirteen years, the | during those years €xported as many of her eutire make as Lugiaud, 
arms manufactured by France numbered 2,456,257, or about 200,000 | although, in truth, she no doubt exported a greater proportion, as 
annually. This number gives us for every working day 604 guns, | We may be sure that the home consumption of Belgium would not 
The pumber made in Eugland, it will be recollected, being 1,074 per | be equal to that of England. The following statement will show 
working day. At this time it must be borne in mind that France | the uumber of guys made and exported. ‘Ihe military guns made 
had at ber command the resources of Liege and Turin, in addition : 
to her own. St. Etienne, the most important seat of the arms manu- calculation —_ . : 
facture in France, supplied 754,000, while Liege produced 279,900, Number of guns made in England for ordinar” trade .. 
and Turin 107,000. Seven other towns supplied the remainder. Tcuihier oh aecasaneie to titiciaes poe oe 
With reference to the recent production of guns in our own Number assumed to be exported by Belgium... 
p> yg Ol ge collected the statistics of the last ten years, from Declared value of Belgiau exports Sais 
5 to ; . 


Value of each gun .. .. .. we oe BU Gs 2d. 
The total number of the guns and pistols proved in England | 











«. £4,7 


- L 8 guns D | The arms manufactured by the Euglish trade for Government 

durivg this period was 6,116,305. Ot this number there were | use I estimate at £3 each. This is somewhat below the real value, 

proved at the Birmingham ‘Trade proof-house, 3,277,815; at the | but it will be near enough for our present purpose. These data will 

Government proof-house in Birmingham, {78,249 (these last repre- | give us the following results as the value of the production of the 

rent military guns made for the Englirh service); at the London | two trades during the ten years 1855 to 1864 inclusive :— 
roof-house, 1,325,139; and at the Entield factory, 505,1(2. The | BELGIUM: — 

Unfield factory has only been in operation seven years. Number of guns at 253, 2d. each .. 
The average annual production will thus be:— ‘Yotal value ot Belgian guns .. 

ENGLAND : — 
Number of guns at 33s, 101. each 
Value of ditto .. 


ee 6,842,265 
oe £3,009,849 


Birmingham Trade proof-house ° 08 eo 
Birmingham Government proof-house .. .. .. «. 


— eae. 
£7,837,409 





London Trade proof-house.. .. 0... .. ee ce as oe Number of Se Sechgiene 8 78 

J . guneet Zreuches «2 cc co co oe os $78,249 

Enfield proof-house.. te ee oe oe oe ee TUNERS ic - Sa Be ue 108) oe £2,034,747 ——— 
5,611,203 





the whole of 


Making a total annual production for 
England of .. 533,272 
I have stated that at the Government proof-bouse, in Birmingham, 
97,000 military guns were annually proved, but these were not all 
made up into guns in Birmingham. The number includes those 
Bet up a London. The apnual number divides itself into:— | against the cheap labour of Liege is not an easy task. The establish- 
Birmingham £9,560 | ment of the machine factory, we hope, is a step in the right direction. 
London... .. ‘ 38,264 | It will secure for the town the trade in the highest class of military 
| 


Total value of English guns .. oo oe £10,772,156 
Although the value of our trade is thus shown to be more than 
equal to the only source of supply which at all approaches us in the 
extent of tacture, itis manifest that the Birmingham gua trade 
must be on the alert if it is to maintain its ground. To contend 


on oo oe oe - 








ec 8% 0 oe 60 <€6 60 «6 ce 46 


I have prepared tables showing the classification of the various | work, which otherwise would have gone to our competitors. Ex- 

descriptions proved at the Birmingham proof-house. This will be | cessive prices for labour are still paid in certain branches of the 

published in the volume of reports on local industries, but I will | work, particularly when sudden pressure comes upon the trade. A 

not trouble this section with the details. I may state that the proof- | more uniform rate of wages would benefit all parties, and the master 

house returns show that the proportion of barrels which tail in | would feel more confidence in tendering for contracts at moderate 

proof is as follows:— rates, and the workmen would secure more regular employment. 
Twisted barrels .. 5°07 per cent, ——————— 

4°07 


Plainiron .. | a : ‘ 
risted m A Novet Locomotive.—The Providence Steam Engine Company 





oe +e #8 - oe ee 


Twisted military .. .. ss os o 32 » : : 

Plain iron je Se Se we we 06 0a Ge ce EOD gg | are building for the Erie Railway a new locomotive, with Dickerson’s 
Pistols... 4. 2 1. 00 oe oe ce ce oe oe BTS “yy boiler, which is a novel piece of workmanshipand arrangement. The 
Averege of all descriptions .. .. - #1F evgine driver is placed torward of the boiler, directly over the spot 


It is difficult to give an idea of the range of prices of guns, as the | where the smoke chimney of the engines now in use is placed. The 
variety is so very great. There is one gun, however, of which | fireman will retain his station behind the boiler. The boiler, being 
neither the quality nor the pattern has changed for many years | of an entirely different form from those in use at the present time, 
past, and which will serve as a barometer for the chief branches of | will enable the locomotive water tank and coal box to be in one con- 
the trade to indicate the variations in prices. It is the one known | tinuous frame, so that there will be no tender. The cylinders will 


as the African musket. These guns are sent to the West Coast of | be twenty inches in diameter, with twenty-six inches stroke of 
Africa, where they are interchanged for palm oil. No ship’s cargo | piston. ‘I'he valve motion and cut-off will be ona new plan. Great 
trading with that coast is complete without a supply of them, 


things are expected of this new arrangement, 


by the English makers for their Government are excluded .rom the | 





two-wheeled carriages to prevent the unpleasant jolting motion of the 
draught animal attached thereto being communicated tu the body of the 
vehicle,” 

2213. GroreE SmgaTOoN, Birkenhead, Cheshire, “‘ Improvements in apparatus 
for cleaning the outsides of windows from the interior.” 

2244. Henry CLarK ASH, Lupus-street, Pimlico, London, ‘* Improvements 
in ice safes.” 

2246. WILLIAM THoMas Reap, Great St. Helen's, London, ‘*‘ Improvements 
in apparatus for stopping bottles.” 

2248. WILLIAM EDWARD Newton, Chancery-lane, London, ‘* An improve- 
ment in the manufacture of paper pulp.”—A comiaunication from James 
Brewer Brown, Peekshill, New York, U.S. 

2250. Joun Warp, Regent-street, London-road, Leicester, ‘‘ Improvements 
in the means of fixing or attaching the bobbins of winding and other 
machines on to their spindle, which improvements are also applicable to 
other similar or analogous purposes, and to the detaching of railway 
carriages from trains while in motion.”—Petitions recorded 3\st August, 
1865. 

2252. Tuomas Lomas, North Shields, Northumberland, “Improvements in 
the separation of sulphide of iron from cual and carbonaceous matter.’ 
—Petition recorded let September, 1865. 

2265. SamMUEL Cuatwoop, Bolton, Lancashire, “Improvements in the 

f tallic safes and strong rvonis, «nd in apparatus con- 





6 of 
nected therewith.” : 

2266. Constant Reicnen, Lincoln's-inn-fields, London, ‘‘ Improvements in 
preparing charges for fire-arms aud for blasting.”—Petitions recorded 2nd 
September, 1865. 

2268. SamueL RIcHARDS FREEMAN and ABRAHAM GruNDY, Manchester, 
* A new shackle or coupling for connecung railway carriages, wagoun, 
and other vehicles used on railroads, whereby going between the 
carriages, Wagons, or other vehicles to couple or uncouple is rendered 
totally unnecessary.”— Petition recorded 4th September, 1805. 4 

2278. Josepu NEaT and FRaNcis FokD, Southampton, ** Improvements in 
hair brushing mschinery or apparatus.” : 

2280. Tuomas Bird BaiLky, Cheltenham, Gloucester, ‘* Improvements in 
the ornamentation of fringes and trimmings.”—Petitions recorded 5th 
September, 1865. 

2284, SAMUEL SouTAR, Turnham Green, Middlesex, ‘‘ An improved method 
of fixing and untixing the tubes of steam boilers.”—A communication 
from Daniel McDowell, King-ton, Jamaica. ‘ 7 

2288, WILLIAM Mycuck, Compstall, near Stockport, Lancashire, ‘* Improve- 
ments in apparatus for lubricating shafts and other running surfaces."— 
Petitions recorded 6th September, 1855. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications 
2844. Josep Pace Woopsvury, Boston, Suffolk, Massachusetts, U.S., “A 
1 ive car.”—Deposited and recorded 13th September, 1505. 
2349, SIGOURNEY WALES, Massactusetts, U.S. ‘Having reference to 
windows or the sashes thereof.”—Leposited and recurded 13th September, 





1865. wa 

2380. GEORGE AvGUsTUS KEENE, Newburyport, Essex, Massachusetts, U-S.. 
“An improved feathering paddle-wheel.”—Deposited and recorded 18th 
Septemter, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 
2560, Henry RICHARDSON Faxsuawe, Leadenhall-strect, London — Date 
20th September, 1862. 4 ie ¢ 
2585. CHARLES MERTENS, Gheel, Antwerp, Belgium.—Dated 22nd Septem- 
r, 1862. . 
2613. Thomas Kexygpy, Kilmarnock, Ayrshire, N.B.—Dated 25th Septem- 
r, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
2200. SAMUEL Stimpson, Lower-road, Islington, London.—Dated 2nd Octo- 
ber, 1858. 4 
2149. 'Westiey Ricuarps, Birmingham,—Dated 2ith September, 1853. 
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2151. GeorGE 
tember, 185: 

2156. CoLLinson Haut, Navestock, Essex.— Dated 25th September, 1858. 

2173. Tnomas Britt, St. Thomas-terrace, Church-street, Old Kent-road, 
Camberwell, Surrey.—Dated 30th September, 1858. 


Notices to Proceed. 

1322. Witt1AM Cuvss and SoLomon Fry, Bristol, Somerset, “‘ Improvements 
in the means or method of effecting communication between passengers, 
guard, and engine driver of railway trains while in motion.”"— Petition re- 
corded 12th May, 1865. 

1329. Tuomas PaRKINSON and WILLIAM SNoperass, Blackburn, Lancashire, 
** Improvements in stillages, stands, or supports, for barrels, casks, or 
other similar vessels.”— Petition recorded 13th May, 1865. 

1343. Gores Etuiot, Betley Hall, Staffordshire, and Samue. Baitey 
Coxon, Usworth, Durham, “ A new or improved spring apparatus to 
be applied to the bearings of the axles of pulleys or drums used in 
collieries.” 

1844. RopertT HarritD and Horton Harri.d, Farringdon-street, London, 
“Improvements in printing machines.” 

1348. HENRI ADRIPN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
*« Improvements in flour mil!s.”—A communication from Charles Simon 
Olivier Martineau Narcisse Justine and Nicolas Francois Dumet Prévost, 
Villeneuve, France. 

1349. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in bydrometers for ascertaining the strength of spirits 
and the specific gravity of fluids.""——A communication from Claude 
Alphonse Valson, Rue de Ponthieu, Paris.— Petitions recorded 15th May, 
1865. 

1352 Witu1aM Wricut, Mostyn, Flintshire, “ Improvements in the treat- 
ment of waste liquors obtained after treating burnt ores of copper, such 
improvements having for their object the production or extraction of 
cobait and nickel.” 

1355. PieRRE CaMILR Laront, Great Windmill-street, Haymarket, London, 
“Improvements in apparatus to be used with breech-loading fire-arms 
and ordnance.” 

1361. GeorGE Watton, Weardale Villa, the Downs, Clapton, Middlesex, 
** Improvements in apparatus used in distilling hydrocarbons,” 

1363. CHauncy ORRIN Crosby, New Haven, Connecticut, U.S., “‘ Improve- 
ments in hi or apparatus for tapering, pointing, or reducing 
wires for rods for spindles, hatchel teeth, pins for dresses, and similar 
articles.” —Petitions recorded 16th May, 1865. 

1379. Cyrus Copvs, Kennington Park-road, Surrey, “Improvements in 
the constructi »n of bedsteads,”— Petition recorded 18th May, 1865. 

1381. GeorGE Henry Brooxes, Sheffield, Yorkshire, *‘ Improvements in 
sliding gas pendants or chandeliers.” 

1384. H&NRY DE Mornay, Westbourne-grove North, Middlesex, “ Improve- 
ments in sewing machines.” 

1885. Tuomas RicHarpson, Newcastle-upon-Tyne, and Martin DigpEricu 
Rucker, Leadenball-street, London, “ J ts in obtainiug certain 
compounds of nitrogen and of sulphur.” 

1388. Georek Reap, Slinfold, Sussex, ‘* Impr 
carriages.”—Petitions recorded 19th May, 1865. 

1396. WituttAM Eppineton, jun., Cheilmford, Essex, *‘ Improvements in 
apparatus for trenching and laying drain pipes for draining land.” 

1398. JosepH ARMSTRONG, Brinsworth Ironworks, Masbrow, Yorkshire, 
** Improvements in the manufacture of crossings for the permanent way 
of railways, and also in tires for wheels.”—Petitions recorded 20th May, 
1 


L&onarD Turney, Aldermanbury, London.—Dated 24th Sep- 
8. 














in tive 


1403. AnpRE Gustave Bicorig, Boulevart de Strasbourg, Paris, ‘‘ A new 
kind of casing intended to protect the stock and lock of fire-arms, with 
guiding caps to take aim.” 

1404. James Suanp, Upper Ground-street, Blackfriars-road, Surrey, “Im- 
provements in fire-engines.” 

1407. JaMEs Moore Cements, Birmingham, “ Improvements in sewing 
machines.”—Petitions recorded 22nd May, 1865. 

1421. HENRI ADRIEN BoNNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“* Improvements in hydraulic cranes.”"—A communication from Alfred 
Cavenaile, Antwerp, Belvium. 

1423. Georges Asucrort, King William-street, London, ‘“‘ Improvements in 
presses used for pressing cotton, wool, hay, and fibrous materials.”—Peti- 
tions recorded 24th May, 1865. 

1430. RicHarRD ARCHIBALD BRrooMAN, Fleet-street, London, * Improvements 
in machinery for separating or sorting fibres and filaments of different 
lengths, and forming them into a lap or fleece."—A communication from 
Charles Simon, Barr, France. 

1425. Joun GJERSs, Middlesborough, North Riding, Yorkshire, ‘‘ Improve- 
ments in ovens or kilns for the manufac! ure of coke. ’ 

1440. Henry Epwarp Newton, Chancery-lane, London, ‘‘ Certain improve- 
h cuts applicable to spinning, weaving, and knitting machines.”—A com- 
munication from Charles Arthur Radiguet and Jean Ado!phe Lecétne, 
Paris.—Petitions recorded 25th May, 1865 

1449. George Exot, Betley Hall, Staffordshire, and Rosert Pattison 
CLakkK, Newcastle-upon-Tyne, ‘‘ Improved machinery for loading and dis- 
charging cargo from ships and other vessels.”—Petition recorded 26th 
May, 1865. 

1466. WiLLIAM SETTLE, Camden Town, Middlesex, “An improved bottle 
stopper.”—A communication from John Matthewe, New York, U.S. 

1468. Henry Mosguey, Olveston, Gloucester, “ A new or improved machine 
for obtaining motive power, and other useful purposes.”"—Petitions ve- 
corded 29th May, 1865. 

1177. WituiaM Situ, Barnard Castle, Durham, ‘‘An improved road 
acrayer.’’—Petition recorded 30th May, 1865. 

1511. Tuomas Hunt, Preston, Lancashire, ‘‘ Improvements in the con- 
struction of the permanent way of railways.” 

1514. Wittiam Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for raising the pile of woven or other fabrics.”—A communica- 
tion from Pierre Nos d’Argence, Paris.— Petitions recorded 1st June, 1865. 

1£31. CHARLES DE BerGuE, Strand, London, ‘‘ Improvements in apparatus 
for the manufacture of rivets.” 

1533. CHARLES DE Berour, Strand, London, ‘‘ Improvements in the manu- 
facture of iron piers or erections, applicable more especially for carrying 
bridges at high elevations, or available for sheer legs and lighthouses.” 

1545, CHARLES HOWARD WaNSBROUGH, Shrewton, Wilts, “ Improvements in 
the treatment of condensing pans employed in the conden-ation of milk.” 
—A communication from Samuel Percy, New York, U.S.— Petitions re- 
corded Sth June, 1865. 

1553. James Howartu, Andover, Essex, Massachusetts, U.S., “An 
improved method and apparatus for distilling coal, shale, and other 
carb b mee A ication from John Howarth, Salem, 
U.S.—Petition recorded 7th June, 1865. 

1598. Jony James BopMer, Newport, Monmouthshire, “ Improvements in 
the method of constructing partitions, walls, floors, and roofs of build- 
ings."—Pelition recorded 13th June, 1865. 

1656. Wituiam CLARK, Chancery-lane, London, “Improvements in the 
means and apparatus for generating motive power.” —A communication 
from Jules Gros, Boulevart St. Martin, Paris.—Petition recorded 20th 
June, 1865. 

1665. WiL1am CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for typographic and lithographic printing.”—A communication from 
Auguste Hippolyte Marinoni aud Francois Noél Chaudré, Boulevart St. 
Martin, Paris. 

1668. CuHaRLES HENRY GARDNER, West Harding-street, Fetter-lane, London, 
“Improvements in apparatus for polishing, smoothing, or facing, 
as applicable to lithographic stones.”— Petitions recorded 21st June, 





1689. Ropert Eastman, Islington, London, ‘Improvements in castors.”— 
Petition recorded 24th June, 1865. 

2010. Pater Cato, Brunswick Dock, Liverpool, ‘* Improvements in iron 
knees and riders for ships’ fastenings, and iron frames for wood and iron 
Ships.” — Petition recorded 31d August, 1865. 

2131. RIcuARD CLARKR, Altrinclam, Cheshire, “A new or improved appli- 
— of imitation embroidery to be employed for the ornamentation of 
crinolines,” 

2132. MatrHew CARTWRIGHT, Tavistock-street, London, and AvuGusTUS 
Dats, Castle-road, Kentish Town, Middlesex, “* Improvements in applying 
elastic material to boots, shocs, and such Jike coverings for the feet.”— 

Petitions recorded 18th August, 1865. 

2289. TuoMas NicHoLsoN, Gateshead, Durham, “ An improved process and 
apparatus for making caustic liquor or caustic lees.”—Petition vecorded 
6th September, 1865. 


And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications, are at liberty to leave particulars in 
Writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specificatioas Published during the week ending 
23rd September, 1865. 

2687, 10d. ; 2688, 2s. ; 2689, 8d. ; 2690, 1s. 4d. ; 2691, 4d. ; 2692, 4d. ; 2693 
4d. ; 2-94, 10d. ; 2695, 10d. ; 2696, 4d. ; 2697, 4d. ; 2608, 4d. ; 2699, 1s. 4d. 
2700, 8d. ; 2701, 10d. ; 2702, 1Ud.; 2703, Sd. ; 2704, 10d. ; 2705, 8d. ; 2706, 
4d. ; 2707, 4d.; 2708, 4d. ; 2709, 10d. ; 2710, 4d ; 2711, 8d. ; 2712, 44’; 2713, 
4d. 5 2714, Is. ; 2715, 1s. 4d. ; 2716, 10d. ; 2717, 4d. ; 2718, 4d. ; 2719, 4d. : 
2720, 4d. ; 2721, 4d. ; 2722, Sd. ; 2725, 4d. ; 2724, 4d. ; 2725, 4d. 3 2726, 8d.: 
om. =f 272s, 4d.; 2729, sd. 32730, 4d.; 2731, 10d. ; 2732, 4d. ; 2733, 8d. ; 
2740, oa - 5 2785, ls. 10d. ; 2756, 4d.; 2737, 6d.; 2738, 4d.; 2739, 10d. ; 

*s* Specifications will be forwarded by post on receipt of the amount 
pt a and postage. Some exccnding 5s. must be remitted by Post- 

der, made payable the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcreft, her Majesty’s Patent Office, * 7 oe 

















ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tax ENGIneer, at the office of her Majesty's Commissioners of Patents. 





Cuass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 
613. E. Humpuneys, Deptford, ‘‘ Combining marine steam engines.” —Dated 
4th March, 1864. 

This invention, which is applicable when applying steam boilers in ships 
or vessels of large tonnage and of considerable transverse section, consists in 
arranging a set of marine steam boilers in three rows in a direction fore 
and aft the ship. The boilers of the central row are double, that is to say, 
they have furnaces and fire doors on each side, so that the tiring takes place 
on both sides. The boilers of each of the other rows are single, that is to 
say, they have furnaces and fire doors only on one side, viz., the side oppo- 
site the central row of boilers. Between the central row of boilers is a 
passage of sufficient width to admit of the stokers supplying fuel to and 
stoking the fires both of the central row of boilers and the opposite row of 
boilers. In place of having coal bunkers between the sides of the ship ana 
the backs of the two rows of boilers, it is preferred that such coal bunkers 
should be away from the backs of such boilers, in order that the two gang- 
ways or passages between the three rows of boilers may be as wide as pos- 
sible, not only to give the stokers as much space as may be, but also to 
facilitate the bringing of coals into these passages or gangways. The uptakes 
or flues of the boilers of the side rows are carried over the passages or gang- 
ways between the three rows of boilers, and they are connected with thosejof 
the central rows of boilers. The steam pipes also of the boilers of the side 
rows of boilers are connected with the steam chambers of the central row of 
boilers, dampers and stop valves being used to shut off any one or more of the 
boilers from the others. —Not proceeded with. 

634. R. A. BROoMAN, Fleet street. London, “ Tubular boilers."—A communi- 
cation, — Dated 7th March, 1865. 

This invention cannot be described without reference to the drawings. 

651. W. Cuark, Chancery-lane, London, “ Motive power engines.”"—A com- 
munication.—Dated 8th March, 1865, 

This invention relates to a means for utilising the expansion of gases and 
vapours at all pressures and temperatures by combining the rectilinear to- 
and-fro motion of several pistons united together for the production of 
rotary motion therefrom, and so as to obtain motive power acting constantly 
in the same circular direction without the aid of intermediate parts which 
absorb a large part of the motive power through friction or otherwise.—Not 
proceeded with, 





Cias3 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §e. 

589. P. RoruwsiL, Denton, Lancashire, “‘ Apparatus to be applied to vehicles 
drawn by horses to restrain and prevent them from running away."— 
Dated 2nd March, 1865. 

This invention has for its object the restraining or pulling up of one or 
more horses when harnessed to vehicles running upon common roads, and it 
is arranged so that if the vehicle is standing the horse will be pulled up if 
it atteupts to move, and should the vehicle be in motion and the horse 
attempt to run away, the improved apparatus can be instantly brought into 
operation to pull the horse by putting a powerful strain on the bit in its 
mouth till it is compelled to stop, the apparatus, at the same time, acting 
to some extent as a brake upon the wheels. The apparatus is such that the 
pulling strain can be modified instantly when applied and in action to any 
required extent. These improvements consist in suspending a horizontal 
shaft across the vehicle parallel to the axletree, which shaft is free to move 
or oscillate to and from the axletree. Upon each end of the shaft a pulley 
is fixed, which may be covered with leather to give adhesion, and each 
pulley is formed so that it can come in close contact with the hoop or other 
part of the inside of the nave of the wheel. To the middie of the shaft a 
part is fittedin which the shaft can rotate, and to this part a rod, chain, rope, 
or strap, is secured, which, at its other end, isattached to or connected with 
a lever wheel or screw, or a combination of them. By means of this lever, 
wheel, or screw, the shaft can be pulled forward so as to press the leather 
surfaces of the pulleys in close and firm contact with the naves of the 
wheels, and, consequently, the shaft wiil be rotated when the vehicle is in 
motion. To the shaft one end of a belt, chain, or rope, is secured, on each 
side the other ends of which are attached to the bit in the horse's mouth, 
so that, when the shaft turns, it acts as a windlass to wind up 
the belts, chains, or ropes, and pull up the horse ; when the lever, wheel, 
or screw, is turned back or released, the shaft and pulleys will fall or be 
pushed back by the movement, or by springs or weights, out of contact 
with the naves of the wheels. It will be seen that any required amount 
of strain or pull can be put and kept upon the bit in the horse’s mouth 
while the vehicle is in motion, as the pulleys according to the pressure will 
slip when sufficient strain or pull has been obtained, 

598. Sir J. S. Livtis, Pall Mall, London, “‘ Propulsion by atmospheric 
pressure.”"—Dated 3rd March, 1865. 

This invention consists in causing tunnels to be constructed underneath 
or alongside of railways, the trains to be propelled by pistons inside these 
tunnels, connected by chains or iron bars passed through valves at the side 
or other convenient part of such tunnels. Also in the conversion of canals 
into railways by the removal of the water and substitution of tunnels or 
covered ways, in which the carriages are propelled by atmospheric pressure 
on lines of rails laid on the bottom or sides oi such canals, If trains travel- 
ling in covered ways are preferred, two such covered ways or tunnels can be 
constructed by a wall erected longitudinally along the centre of the canal, 
and roofed in, by one of which trains could be moved in one direction and 
by the other in an opposite direction, whereby liabilities to collision and 
other accidents now so much complained of would be provided against. 
For the removing of the air from the front of the propelling pistons to 
which trains or carriages are to be attached, the patentee proposes using 
the attractive force of currents of elastic fluids such as steam jets or meal 
powder as used in rockets passed through cylinders of about six times the 
diameter of the steam jet or rocket case, and about six diameters in length, 
He also proposes to propel carriages by the removal of the air from their 
front by means of such currents passed through horizontal cylinders placed 
underneath the centre of such carriages as thus described. 

602. L. Tuomas, Dawson-place, Bayswater, ‘‘ Side propellers for ocean and 
river vessels." —Dated 4th March, 1865. 

This invention consists in the employment of discs constructed in such 
manner that they carry upon their outer surface propelling fins or wings. 
The discs are to supersede the paddle-wheelsas at present in use, and the fins 
the ordinary paddle-board float. The discs are carried on shafts worked 
or rotated by motive machinery within the vessel, and the patentee 
places one or more of these dises on both sides of the vessel at or about 
the position in which paddle wheels are usually placed, or at any other 
position at the sides of the vessel should they there be found more 
efficient. He makes the discs of a hollow or cellular construction. 


609. D. and J. Mornis, Haslingden, and J. Monnis, Ramsbottom, Lanca- 
shire, ** Apparatus for coupling and uncoupling railway wagons, £c."— 
Dated 4th March, 1865. 

This invention caunot be described without reference to the drawings. 
610. L. Ls C. Corram, Winsley-street, London, ** Fitting sliding partitions in 

stables, dc." —LDated 4th March, 1865. 

This invention refers more particularly to partitions forming part of 
stalls and loose boxes for horses, and cousists in constructing the grooved 
sills in which the bottom of the partition of wood or other work is received 
and slides, with one or more dovetail wedges. When in place these wedges 
form part of one side or wall of the groove of the sill, but they admit of 
being removed to allow of any part of the partition that may have been 
injured by kicks or otherwise, being taken out and replaced by a fresh part 
when the return of the wedges secure the parts in their position. 

614. J. Wuituer, Leeds, “Casting steel railway wheel tyres.”—Dated 4th 
March, 1 

For the purposes of this invention a mould is used which, when at work, 
is caused to revolve at a high speed, which, however, is not new. This 
mould is caused to revolve in a horizontal plane, and the inner surface of 
the inner periphery of the mould is, as heretofore, of a like contour or 
section to the periphery of the tire. In place of using these rotary 
moulds in a cold or comparatively cold state, the mould is first heated toa 
high heat, say, a good red heat, and is used in that condition. When 
desired, a steel tire, after it has been cast in the revolving mould, may be 
retained in and be allowed to cool down with the mou'd, and thus by pro- 
tracting the time of cooling, more or less anneal the tire ; or the tire may 
be annealed after it has been removed from the mould. Steel tires thus 
manufactured, when not sufficiently true, or not of the guage desired, may 
be rolled or further formed after casting. 

626. W. J. Oviver, Manchester, “ Securing and protecting the india-rubber 
rings of buffer springs of railway carriages.’—Dated 6th March, 1865. 

This invention relates to the class of buffer springs for railway carriages 
consisting of a number of vulcanised india-rubber riugs or collars separated 
from each other by plates or washers of metal,an aperture being formed 
through the indis-rubber rings or collars, aud through the plates or 
washers of metal, through which aperture the buffer rod works. It is 
found that the india-rubber rings or collars, by the friction and rubbing of 
the plates or washers of metal, are destroyed by being split and broken. 
The object of this invention is to secure and protect the said rings or 
coilars of iodia-rubber and prevent friction. ‘This the inventor effects by 


covering or coating the said plates or washers of metal with vulcanite or. 








ebonite, to which covering or coating the ring or eollar of india-rubber is 

inseparable, being attached and secured by a solution of india-rubber and 

vulcanising.— Not proceeded with, 

633. E. W. Youne, Blandford-place, Middlesex, “‘ Construction of bridges.” 
—Dated 7th March, 1865, 

This invention consists in forming joints or hinges in bridges constructed 
on the bracket or cantilever principle, at two points in the superstructure, 
that portion of the bridge between the two points, and forming the cent 
portion of the span, being a truss or girder. The advantage hereby obtained is 
that when the bracket or cantilever at the one end of the span is loaded and 
thereby depressed, no strain is communicated to the bracket or cantilever at 
the other end of the span, it being relieved by the rolling, bending, or turn- 
ing, cf the structure at the above-mentioned joints or binges, 

639. W. CLaRnk, Chancery-lane, London, ** Shoes for horses, &c."—d commu- 
nication.—Dated 7th March, 1865. 

In carrying out this invention the inventor forms the shoe of a small bar 
of iron, steel, or other hard substance, and gives it increased thickness at 
the toe and heel, it being suitably bent to the form of the hvof, and fixed in 
a groove made therein by means of nails or screws, The shoe is let into 
the lower part of the wall of the hoof around the sole, 

665. W. D. AULEN, Bndcliffy, Shefield, “ Manufacture of railway wheel 
tires.”"—Dated 9th March, 1865. 

This invention consists in forming rings or hoops to be rolled into rail- 
way wheel tites with their peripheries bevelled, so that their diameter is 
greater at one edge than at the other; a ring or hoop so shaped may be with 
great facility rolled into a tire, as the larger diameter edge of such ring or 
hoop will, in the rolls, most readily form the flange of the tire, 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
583. S. Brookes, West Gorton, near Manchester, ‘‘ Looms for weaving."— 
Dated 2nd March, 1%65. 

This invention relates to the fixings of the apparatus employed for 
distending the fabric in the loom commonly called the ‘temples,’ and it 
consists in an improved mode of connecting the rod to which the temples 
are secured to the breast beam, or other convenient part of the framing 
of the loom, so as to enable the temples to be set at any required 
distance apart to suit the widch of the fabric that is being woven. The 
rod to which the temples are secured is a plain bar of round or other 
shaped iron, instead of being forged with eyes as heretofore customary, and 
this rod is supported in two sliding blocks to which the bar is secured by 
bolts with V heads ; the blocks are placed at any convenient distance apart 
to suit the width of the fabric, and they are held by studs bolted to the 
breast beam ; or they may be connected to springs attached to a cross rail. 
586. J. Kinkuanp, Liverpool, “ Arrangement of, and addition to, certain 

parts of omnibuases and other vehicles, to indicate the number of passengers 
carried.” —Uated 2nd March, 1365. 

The object of this invevtion is to enable the proprietor of an omnibus or 
other vehicle to ascertain by mechanical arrangements of the seats and 
parts, or apparatus thereto added and fitted to work therewith, the number 
of passengers carried, or who may have sat down on the seats, and, there- 
fore, ihe moneys received and to be accounted for by the conductor or 
guard. Each seat, that is a certain space allotted or allowed for each 
passenger, is so arranged or fitted on a hinge, or on pivots or centres, that, 
when it is not being sat upon, a spring or balance weight causes it to 
assume a vertical or inclined position. When a passenger moves or folds 
a seat from the vertical or inclined into the horizontal position, a lever or 
rod, bent or otherwise, attached on the under side of such seat, and fitted 
to move therewith, comes into contact with a ratchet wheel and causes a 
registering apparatus to record the movement. In practice, however, it is 
simpler to have a shaft securely closed up in framework of the length of 
the whole of the seats on one side of an omnibus, and to havea ratchet 
wheel to meet the lever or rod from each seat, so that the separate 
motions of the shaft will be indicated on one registering apparatus acting 
for a row or number of seats. For the obtainment of correct registration 
and convenience of passengers it is advisable to number each seat, and to 
provide a spring bolt, which shall shoot out and lock the seat in a vertical 
or inclined position as soon as a passenger rises therefrom. When a 
passenger enters, the conductor or guard will pull a handle under his 
vontro! at the back of the vehicle, having a number corresponding to that 
of tie seat, and a'low the seat to be moved or folded into the horizontal 
position, A wire from the handle to the spring bolt will convey the 
necessary movement for the withdrawal of the latter. Instead of the 
whole of each seat being arranged to move or fold, part thereof only may 
do so, or a framework of a form such as would prevent a passenger from 
sitting down thereon would answer the purpose.— Not proceeded with. 
5¥3. J. M. Duntor, Manchester, “ Carding engines.”—Dated 2nd March, 

1865. 

In constructing carding engines according to this invention the doffing or 
stripping apparatus used to strip the doffing, or other cylinder of acarding 
engine which is to be stripped or doffed, is of a cylindrical form, and is 
caused to rotate or move on an axis. The cylindrical doffer or stripper is 
placed parallel with the surface of the cylinder of the carding engine 
which is to be doffed, and it is caused to revolve with considerable speed 
as compared with the card cylinder, The cylindrical doffer or stripper is 
formed with projecting di.cs or blades, which are fixed inclined to or 
spirally around the axis from end to end of the cylinder; or such blades 
are, in some cases, wound and fixed spirally from the centre of the roller 
outwards. In some cases projecting blades are fixed or formed parailel 
with the axis. The axis of the cylinder is carried by and is caused to re- 
volve in suitable bearings, wich are adjustable in order that the blades 
may be set to or from the doffing or other cylinder of a carding engine, 
which is to be stripped thereby, and the doffing or stripping cylinder is 
caused to revolve nearly in contact with the cylinder which is to be 
stripped by it. The edges of the blades may be plain or serrated.—Not 
proceeded with, 

608. H. Taytor, Nottingham, ‘* Manufacture of lace or other fabrics made 
on bobbin, net, or twist lace machines.” —Dated 4th March, 1865. 

The patentce claims, First, the inanufacture of lace or other fabrics on 
bobbin, net, or twist lace machines, substantially as described, Secondly, 
the combination and employment of extra warp threads and a cutter or 
cutters for the purpose of cutting away the surplus portions of threads, 
and drawing the ends of the portions used in the direction of the opposite 
selvage when making scollops, as described. 

617. A. Aksroyp, Bradford, ** Apparatus for dyeing and preparing cotton, 
worsted, and silk warps.” —Dated 4th March, 1865. 

This invention has special reference to the warps used in weaving fancy 
goods of various shades and patterns, where it is requisite that some 
threads of the warp should remain white—for instance, in checks—while 
the remainder are dyed black, or any other desired colour, and is particu- 
larly useful in warps in the getting up of patterns as samples, where it is 
desired to have a great variety of patterns from one warp. The process 
consists in dyeing the warps in lengths, instead of ali at once, by the 
apparatus now to be described. To the periphery of a wooden roller pro- 
vided with an iron axis running on a suitable framework (and placed in 
frout of the warp beam of an ordinary warp dressing apparatus), the 
patentee attaches pegs at such distances from cach other as the pattern 
required may necessitate. Over these pegs he passes to the receiving warp 
beam such ends of the warp as do not require to be dyed, or which require 
dyeing another colour than those contiguous to them. The remaining 
ends of the warp to be dyed are passed on to an ordinary beam, the dye 
liquor required being placed in suitable vessels underneath the same by 
means of a winch upon the end of the axis. He raises up those threads in 
contact with the pegs which do not require dyeing, or which require soe | 
a different colour, and ties the same together, lowering the roller by an 
ordinary mechanical appliance in order that the ends to be dyed may be 
conveniently dipped. The stick used in dressing is now passed through 
the warp and ran up to the extremity of the length to be cyed. An 
ordinary slay is then introduced for the purpose of separating the threads 
more effectually. The threads to be dyed are now dipped in the liquor 
placed underneath to such length as may be required, the ‘‘stop” being 
made by tying the threads together, or any ovher convenient method, 
The length so dyed may now be passed, together with those threads passin 
over the pegs (which it is not required to dye), on to the warp beam an 
dressed in the usual manner. Another length may now be dyed any other 
desired colour, and so on to the end of the warp. When it is desired to 
dye the threads passed over the pegs those already dyed may be passed 
over other pegs and raised in the manner before described. The weaver is 
thus enabled to weave a variety of patterns, changing his warp beam for 
each pattern being unnecessary. 

622. S. and W. Smitru, Keighley, Yorkshire, *‘ Apparatus for combing wool, 
é&c.”"—Dated 6th March, 1865. 

This invention relates, First, to the combing machine known as Heilman’s, 
in which bars of iron, with gill pins soldered on to them for the purpose of 
combing, are employed. The improvements consist in the use of cards set 
either in leather or composition, and of graduated pitch, that is to say, 
commencing with a coarse card and finishing with a fine one, the object 
being to clear the wool or other fibre of the larger knots by means of the 
coarse cards, the smaller knots being taken by the fine cards while held in 
the nip. The improvements also consist in making this cleaning cylinder 
larger in diameter in order to increase Cleaning surface, and at the same 
time a tuit of wool or other fibre is Leing d awn by the rollers, one end of 
the same being cleaned by the said card roller, They provide and employ 
three falling bars instead of one, as nuw employed, tie first one being 
coarse and the remaining two graduating in G@neness, the third one being 
the finest of the three. The Secona part of the invention relates to the 
combing machine kuown as Lister’s nip comb, in which machine the fallers 
are fitted with very fine teeth very close to each other, in order to clean 
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the wool properly, and,in consequence thereof, when the nip gets hold of 
a tuft of wool, it either breaks the wool or the latter slips from the jaw. 
Now, these improvements consist in making all the fallers coarse in pitch 
and teeth, and placing some movable falls between the usual set and the 
nip, causing one or more of them to rise at each action of the nip. These 
fallers are made with very fine pins to compensate for the coarseness of the 
others, and may be actuated in various ways, but they prefer to raise them 
by springs and to lower them jn the ordinary manner. Also when 
drawing a sliver from the circular comb they employ a second or intersect- 
ing comb, having fine teeth if those of the circular comb are coarse, or vice 
versa. 
627. A. Ports, Cappagh, County Down, ‘* Machinery for seutching and 
refining flax and other vegetable substances.” —Dated 6th March, 1885. 
This invention relates to a previous patent dated Ist March, 1863 (No. 
563), and consists, principally, of the following ical arrang t 
namely, in the construction of the cylinders, the blades thereon, and the 
teeth of the blades, Each cylinder is composed of four wooden bars that 
reach from end to end of the cylinder with suitable centres of iron, to 
which the bars are fastened ; the said centres are bored out and fitted on a 
turned shaft that goes from end to end, and is supported in brasses on @ 
suitable framing. On the edges of the aforesaid bars of wood blades are 
fixed, which may be made of cast or malleable iron, stecl, or other suitable 
metal, Those blades that are intended to act on the fibre project a little 
further from the centre than the wood, and on some of the blades are 
formed undulating-shaped teeth, that is to say, the top and bottom of the 
teeth have the same curve. Some of the wooden bars aforesaid are 
mounted with blades from end to end, some of them on a portion of the 
middle only ; some of the blades are teethed from end to end, and some 
only on @ portion of the middle, having a piece of the same blade at 
each end left plain to prevent it acting too severely on the ends cf the 
fibre. Between the two large wheels of the machine, when the flax is 
changed off the first wheel on to the second, a hook of iron is fixed ina 
suitable position; the point of this hook always remains in the lower 
groove of the second large wheel, and serves the purpose of depositing the 
scutched end c. the fibre in the said groove, which prevents it from being 
scutched a secon? time in the second pair of cylinders, The cylinders can 
be driven by either plain pulleys or cone speed pulleys, such as are used in 
lathes to vary the speed thereof.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
632, W. Buncer, Southampton-buildings, Chancery-lane, London, ‘* Means 
Sor ascertaining the quality and condition of grain and sced.”—A come 
munication,—Dated 7th March, 1865, 

This invention cannot be described without reference to the drawings.— 
Not prie eded with, 

652. F. W. Turner, Linslade, Berkshire, ‘* Machinery for grinding cora, 
dc.” —Dated 8th March, 1865, 

This invention consists, First, in the employment of a serrated metal 
roller of considerable length, mounted upon a spindle, and revolving in 
adjustable bearings hereafter described, and working within an iron box 
or casing, made in two parts firmly bolted together. In the interior of 
this box or casing a hard, serrated metal breastwork is fixed, with suitable 
bolts extending the whole length of the box or casing, but occupying only 
one side thereof. This breastwork is made in two or more pieces, so that 
either can be detached separately, and repaired in cases of injury from 
pieces of iron, stone, or other hard extraneous substance. The general 
orm of the box is cylindrical, and concentric—or nearly so—with the 
enclosed toothed roller, but has at the upper part an extension thruughout 
its length, forming what the patentee terms the screw chamber, in which 
a“ screw or worm revolves in close proximity to the rotating tootned 
cylinder or roller; it is carried in suitable bearings at each end. On the 
axis of such screw or worm, extending outside the casing, is fixed what is 
technically termed a step pulley ; opposite to this is a similar step pulley, 
mounted on the spindle of the grooved or serrated roller, the latter com- 
municating motion to the former by means of a strap, their relative speeds 
being varied, as required, by removing the strap from step to step of such 
pulleys, as is well understood. At the upper side of the casing or box, and 
at one end thereof, is fixed the hopper to receive the corn or other matters 
to be ground, the same being fitted with a suitable slide or slides and feed 
roller, for stopping and regulating the admission of corn or other matters 
to the grinding surfaces, and on the lower side or casing are formed spouts, 
for the delivery of the corn after being ground. The bearings of the 
metal grinding roller, before mentioned, are supported in brackets cast 
upon the box or casing, which bearings can be moved therein, an eccentric 
grajeetion being formed in the centre of the length of each of the bearings 
vy revolving the bearings within the brackets, by means of pinions of a 
quadrant cast upon such bearings, and mounted on a longitudinal spindle, 
carried in bearings at either end; the metal roller is moved towards or 
from the fixed toothed breastwork or concave before mentioned at plea- 
sure, in order to grind coarser or finer, The process of grinding is as 
follows :—The corn or other matters are conducted from the hopper to a 
portion of the breastwork near one end, against which the metal roller 
partly crushes it, and during which it is carried round by the revolviug roller 
to the screw chamber above, where it comes into contact with the screw or 
worm ; this carries it a certain distance in a longitudinal direction in pro- 
portion to the speed of the screw; it is then again caught by the roller, 
and crushed against the fixed breastwork or concave, and so on, the grain 
being gradually carried towards the delivery end, the process being repeated 
fifteen, twenty, or thirty times; or it may even be divided into a greater 
number of stages and times if required, and which wiil be regulated by 
the relative speeds of the screw or worm and crushing cylinder, which 
may be varied at pleasure, as hereinbefore described. 











Crass 56.—BUILDING, 

Including Brick and Tile Machines, Bricts, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, gc. 

636. L. PkRKINS, Francis-street, Gray’s-inn-road, London, * Apparatus for 
heating and cooling atmospheric air, and other aeriyorm bodis, and sor 
heating ovens, &c."—Dated Tth March, 1865. 

The patentee claims the use of tubes sealed at both ends, and containing 
water or other volatilisable liquid, in heating and cooling atmospheric air 
and aeriform bodies, in heating ovens, and in heating and ventilating 
buildings, as described. 

648. J. Suanks, Barrhead, Renfrewshire, ‘ Water-closet apparatus.""—Dated 
8th March, 1865, 

This invention cannot be described without reference to the drawings. 
660. J.T, Harnis, Bristol, ** Iron doors especially adapted Jor use in ordi- 

nary buildings.” —Dated 9th March, 1865. 

Apertures to suit the size and number of panels desired are cut out of 
flattened sheets of plate iron of any required thickness, leaving the stiles 
and rails defined as in ordinary framed doors, Each plate thus prepared is 
rivetted, or otherwise secured, to sufficient angle iron, of a dimension equal 
to about half the desired thickness of the door when completed ; any 
number of panels, as may be arranged in first cutting or stamping through 
the plate, are formed with the pieces then cut out, or other similar pieces, 
which are also rivetted or otherwise secured to angle iron suitable to the 
required depth of the panels, Cast or wrought mouldings, of any requisite 
pattern, are dropped into the panels, and the whole firmly attached vo the 
stiles and rails by screws or rivets put through the plate panel and angle 
iron into the moulding from the back. Two entire plates thus panelled 
and prepared are placed together and held in position by two or more 
rivetted pins, passed through four or more pieces of angle iron attached to 
the muntins and rails inside; and then the two complete plate’, or entire 
half faces of doors, are thoroughly secured by a continuous bard of hoop 
or other iron, screwed or otherwise attached to the angle iron around the 
entire outer edge of the stiles and rails, Hollow stiles, rails, and panels 
are thus formed to each door, which may be filled with fire-resisting com- 
position when desired. The a need not necessarily be sunk, but may 
be flush with the face of stiles and rails. The doors may be fitted with 
mortice or rim locks and furniture, as ordinary wood doors, and may be 
hung folding or otherwise, or made to slide. The doors may be bung in 
wood, iron, slate, or other frames, as desired. These doors may alsu be 
made with a cast ground or framework. 





Ciass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carria Sy JC. 
612. F. ToLuausen, Paris, ‘‘ Breech-loadin e-arms."—A i 

—Dated sth ere, + ta c 9 Sir communication, 

This invention cannot be described without reference to the drawings. 
659. W. CLARK, Chancery-lane, London, “ Revolving fire-arms.”— - 
nication.—Dated 9th March, 1865.” : . ares 

This invention cannot be described without reference to the drawings, 


Ciass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

655. Ww. T. HaMiLton, Upper Rathmines, Dublin, * Apparatus for sacili- 

tating the proper action of the hands of players upoa the piano, organ 
harmonium, &¢.”"—Dated 9th March, 1865. : 
This apparatus is called a ** radial hand guide,” its distinctive principle 
being that it provides for the guidance of the hands by suspending them so 
as to move freely at the extremities of radii, rather than, as in the usual 





methods, along a fixed rail. The apparatus consists of an upright frame of 
any rigid material, elevated over the keyboard, and resting upon a foot 
frame provided with slides and a screw or screws, by which it is fitted and 
fixed to the top, ends, or sides of different sized instruments. A small hori- 
zontal frame, hinged to a cross bar at the top of the upright frame, bangs at 
a height of four or five feet over the keyboard, and affords a position for 
the centres of the radii at any desired distance apart, that of two octaves 
being preferable. This ‘cast frame contains two systems of compound 
levers (one for each hand) intersecting each other, and articulated together 
by pivots at the several angles, upon the principle of what is commonly 
known as the ‘grape scissors.” The uppermost angle of each system is 
attached by a pivot to the lever frame, while its lower angle is the centre 
from which a ring or loop is suspended at the level of, and a few inches in 
advance of the keyboard, by a radial cord or rod The wrists, being 
placed in these rings or loops, are supported in their proper position verti- 
cally, but free to move either forward or laterally. When the movement 
is lateral the upper side angle of the system comes in contact with the 
lever frame, and the whole is eléngated, the centre being carried downwards 
and sideways in proportion to the extent of the lateral movement. Upon 
the return movement the system gradually resumes its original form, bear- 
ing up the centre by force of a spring composed of several india-rubber 
elastic bands, which pass from a hook at its middle angle over two pulleys 
at its two upper sideangles. The action of the levers is to compensate 
the increasing tension of the springs, as well as to shift the centres. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

580. T. Horton, Salop, and D. 8S. Price, Great George-stivet, Wes' minster, 
* Treatment of certain products obtained in thesmelt ing of iron.” —Dated 
2nd March, 1865. 

This invention consists in arrangements by which the pateatees are 
enabled to turn to commercial account various products obtained in, or 
arising from, the use of coals in blast furnaces employed for the smelting of 
iron, Various arrangements are employed forconveying the gases, commonly 
known as the waste gases, from a blast furnace. One mode is by a wrought 
iron tube communicating with the upper part of the blast furnace. ‘his 
tube is connected with a main tube or conduit which leads to the proximity 
of those places where the gasesare required. These gases are then conveyed 
away from the main tube or conduit by branch pipes of similar diameter 
to the air stoves, boilers, or other apparatus where their combustion is 
effected, and whence the products of combustion pass away by a lofty 
chimney or stack that aids the draught of the blast furnace, and assists the 
passage of the gases. Now, according to this invention, the patentees pro- 
pose, in place of allowing the waste or destruction of the condensible pro- 
ducts of distillation which the gases contain, to separate, collect, and utilise 
them. With a view to this they inject water in a fine spray into the 
wrought iron tube above described, by preference near to its junction with 
the mouth of the furnace ; they also propose to place so much of the main 
tube or conduit as is practicable in a trough, through which the stream of 
cold water is caused to flow, the water entering at the end of the trough 
farthest removed from the furnace, and travelling towards the opposite end, 
the water thus partially or wholly surrounding the pipe or conduits. This 
water may be subsequently used for quenching coke feeding boilers, or for 
other purposes, ‘The main tube or conduit may, however, be cooled in any 
other convenient manner, as, for example, by allowing a thin stream of 
water to fall upon it, or by means of a shower falling frum a perforated pipe. 
The main tube or conduit is in communication with vertical condensing 
pipes or mains hereinafter referred to, and should dip or incline slightly so 
as to admit of the condensed products being collected. The mode of effect- 
ing this collection must depend upon the position in which the vertical con- 
densing pipes or mains are pla Should these be in connection with the 
branch pipes, an outlet must be made at the end of the main tube or con- 
duit, where the products can be run off and collected. The best position 
for the vertical condensers or mains for condensing the products is in con- 
nection with the branch pipes which lead from the main tube or conduit to 
the heating stoves, boilers, or elsewhere, on account of the greater facility 
afforded for condensation from the diameter of those branch pipes being 
considerably less than that of the main tube or conduit, These vertical 
condensers or mains are connected with an air-tight box or cistern similar 
in arrangement to those employed in the condensing apparatus of gas works, 
and in which the condensed products of distillation are collected. 

581. J. Park, Bury, Lancashire, ** Machinery employed in the manufacture 
of paper.” — Dated 2nd March, 1865, 

This invention consists, First, in the application of steam required for 
boiling the rags or other materials employed in the manufacture of paper 
for giving motion to a small steam engine, by which the boiler for the rags 
or other materials is caused to revolve slowly during the process of boiling, 
the stand or other supports of the boiler serving as foundation for the steam 
engine. Secondly, in an improved combination of machinery for keeping 
the endless wire cloth or felt paper machines nearly at right angles to the 
rollers over which it revolves. Thirdly, in an improved combination of 
machinery for cutting paper; and, Lastly, in constructing the drying 
cylinders of paper drying machines with cast metal shells and wrought irou 
ends, the ends being rivetted to the shells to avoid the necessity of making 
a jvint with cement or otherwise, and to economise labour and material. 
This mode of constructing cylinders is also applicable for calico and other 
drying cylinders, 

596. W. R. Bowpitcu, Wakefield, ‘* An improvement in carburetting gas, 
also tn the preparation of hydrocarbons for carburetting gas, and improved 
methods of treating atkali which has been used to purify coal vils, shale 
oils, petroleum, and other mineral oils."—Dated vird March, 1865. 

The patentee claims, First, carburetting gas for illuminating purposes by 
passing it over heated hydrocarbons, substantially as described. Second'y, 
the preparation and use of hydrocarbons of an appropriate volatility tor 
carburetiing gas, substantially as described. Thirdly, the treatment of the 
alkaline residuum arising from the purification of mineral oils, so as to obtain 
useful substances therefrom, substantially as described. 
£99, R, A. BrRooman, Fleet-street, London, “ Refining sugar."—A communi- 

cation.— Dated 3rd March, 1865, 

This invention consists in the agglomeration in the form of loaves of the 
crystals of sugar without the aid of the vacuum pan, by means of a sweet 
liquid or syrup of a density below 40 deg. Beaume, and of a temperature 
varying with the nature of the material used. The inveator mixes the 
sugar to be made into loaves in a cold state and without the employment of 
heat in a mill or mixer, with a limped syrup of a density of 36 deg. Beaume, 
in the proportion of about 43 quarts of syrup to 200 lb. of sugar. On 
leaving the mixer the mass, in a perfectly homogeneous state, jis received in a 
dvuble-bottomed pan heated by steam, where it is heated to a point not 
exceeding 131 deg. Fah., and ran into moulds. Eight hours (more or less) 
after filling the loaves are set to drain without receiving any decolouring 
or being in any way worked; after drying about forty-eight hours the 
loaves are removed (loche et suce), and stoved. A few days’ stoving suffice 
for the perfection of the loaves. The apparatus used cannot be cescrived 
without reterence tv the drawings, 

Bai. F. Cruicnsuank, Edinburgh, “Coating for the prevention of the foul- 
ing to which won and other ships and structures are ordiaarily liable in 
sea water."—Dated 6th March, 1865. 3 

This mveution relates to the prevention of the fouling to which iron and 
other ships and structures are ordinarily liable in sea water, and it consists 
in employing for that purpose cyanide of mercury, made up or incorporated 
with a suitable medium to form a coating or paint to be applied to the sur- 
face to be protected. The medium with which the cyauide of mercury is 
incorporated may be varied, provided that it is of a resinous, bituminous, 
oleaginous, fatty, or saponaccous character. 

629. T. NicHoLson, Gateshead, Durham, “ Apparatus for making caustic 
liquor or caustic lees.” —Dated 6th March, 1865, 

This improved apparatus for making caustic liquor consists of a number 
of vats arranged in a consecutive series of, say, six vats. The first vat— 
No, 1—is charged with the usual ingredients, such as carbonate of soda 
and lime ; hot water is then run on trom a cistern. A steam pipe runs 
alongside the vats, and is provided with cocks to admit steam from a boiler, 
not in among the liquor, but into an outer case or jacket. After having 
sufficiently bviled the liquor to render it caustic it is allowed to settle. A 
quantity of carbonate of soda and lime is then put into No. 2 vat. A cock 
or valve is adapted to the partition between vats Nos. 1 and 2, so that by 
continuing to run on water into No. 1 vat, vat No. 2 will be supplied with 
sufficient water for boiling the contents, which is effected by blowing in 
steam until the liquor is sufficiently boiled or made caustic, as in No. 1. 
The process is coutinued until No. 6 is filled ; then, if the liquor is con- 
sidered to be sufficiently strong, or as strong as practicable, it may be 
syphoned off. By this time the liquor will be 40 aeg. strong, but if it iu 
required to have it stronger the sludge in No. 1 vat may be dried off. 
When dried off the solid matters may be shovelled out and easily disposed 
of. When vat No. 1 is empty fresh carbonate of lime may be put in, and 
the cock or valve between Nos. 1 and 2 is shut. Water may then be run 
into No, 2 vat, having first opened acock in the return pipe, and the liquor 
will run se pipe to No, 1 vat. When there is sufficient in for boiling 
it is made to boil, and afterwards allowed to settle; more water is then run 
into No. 2 until it is full, If the liquor in No, 1 vat be sufficiently strong 
it is syphoned off ; if not, No. 2 cock in the partition is shut, and the con- 
tents of No. 2 vat dried off and proceeded with as before. By means of this 
improved apparatus the ingredients, or carbonate of soda and lime, may be 
washed until there is nothing left in them. If six vats would not be 
sufficient more may be employed, but after six different waters are run into 
each vat the carbonate will be all gone.—Not proceeded with. 

631. W. Cuark, Chancery-lane, London, ‘* Preparing ov treating hides for 
tanning.” —A communication, —Vated 6th March, 1365. 

This invention relates to improvements in the preparation of hides pre- 





Seno 








vious to the tanning operation—after being deprived of the hair—by means 


of lime. The pores of the hides generally contain lime, either in a caustic, 
carbonic, or sulphuric form, and also in an insoluble condition. According 
to this invention the inventor eliminates those matters which prevent the 
hides from being properly tanned, either obstructing the pores, or from 
the formation, by means of the tan of tannates, of ime. This elimination 
is effected without injury to the hides by means of a very weak solution of 
sulphuric acid, after depriving the latter of the iron it contains. The hides 
are steeped in this solution for a suitable time, when the whole of the 
lime, whatever may be its form, is transformed into sulphuric lime. This 
latter, which impregnates the pores of the hides, is decomposed by means 
of a solution of common salt or chloride of calvium (Na C72), orasolu- 
tion of chloride of potassium (KC 12), or oxymuriate of potash, the said 
solution being completely deprived of iron, On this decomposition being 
effected he entirely removes the lime or other foreign matter by washing 
the hides in pure water.—Not proceeded with. 
615. A. C. Henpersox, Charing Cross, London, * Preserving meot.”—A 
communication.— Dated 8th March, 1865. 

This invention is carried out as follows :—The patentee having chosen 
suitably-shaped pieces of meat, previously seasoned, they are placed in a 
crust made of flour, a little watcr, butter, and eggs and salt; the crust and 
its contents are now placed in a suitable metal case, and suhjected to the 
heat of an even for a sufficient time to completely cook them. This is 
usually effected in about two hours; on withdrawing them from the oven 
a small quantity of good brandy is introduced into what may be termed 
the pasty. The metal cover of the case is then soldered down, and the 
whole is subjected to the water bath for two hours’ boiling. In spicing 
the meat to be preserved he employs salt, black pepper, thyme, laurel or 
bay leaves, and various other spices, making use of a sufficient quantity to 
render it agreeable to the palate. 

657. R. Musuet, Cheltenham, Gloucestershire, ‘* Manufacture of sieel and 
homogeneous ivon.”—Dated 9th March, 1865. 

The essence of this invention consists in refining or purifying melted 
pheumatised pig or cast iron in the course of converting the same into 
steel or homogeneous iron, by the joint alternating action of the pnenmatic 
blast and successive additions of spiegeieisen, or spiegeleisen and titanic 
pig metal, each elimination of the carbon and manganese of the spiegel- 
eisen by the pneumatic diast, when spiegeleisen alone is used, being accom- 
panied by the elimioation of the sulphur, or of a portion of the sulphur, 
which may be contained in the pig or cast iron operated upon; and each 
elimination of the carbon, manganese, and titanium by the pneumatic 
blast, when spiegeleisen and titanic pig metal are used, being accompanied 
by the elimination of the sulphur and phosphorus, or of a portion of the 
sulphur and phosphorus, which may be coutaiued in the pig metal operated 
upon. 


Crass 9.—ELECTRICITY.—None, 





Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
587. D. HartLey, Oldham, “ Core to employed in the casting of metallic pipes 
or tubes."—Dated 2nd March, 1865. 

This invention relates to the novel construction, arrangement, and forma- 
tion of cores employed in casting metallic pipes or tubes, and which are 
capable of being successively used for such purpose, instead of such as 
now employed being made for its own particular pipe and destroyed when 
the casting is complete. The apparatus consists of a central spindle or shaft, 
upon which is secured any required number of rings or circular boxes, their 
peripheries being turned parallel to the axis of the spindle or shaft, and the 
under side of such rims being formed inclined or wedge-shaped. Three or 
more longitudinal segments or plates are secured outside and around these 
boxes by means of internally projecting wedges corresponding in form to 
the inclined under surface of the aforesaid rings or boxes, such segments or 
plates being slightly apart at their edges, so as partially to form the core 
when retained in position around the rings by means of gib and cottar and 
washer. Upon the outside circumference or surface of these plates ordinary 
moulding loam is placed, the whole forming the core for the interior of the 
pipe, and when the casting is, complete the cottar gib and washer are dis- 
placed, and the end of the spindle driven back, which thus causes the boxes 
to be withdrawn from the retaining wedges secured to the outer segmenial 
ribs or plates, such ribs closing together, and forming thereby a smaller 
circumference, which thus permits the withdrawal of the core from the pipe 
or tube,.—NVol proceeded with. 

590. W. E. Newros, Chancery-lane, London, “ Inpregnating wood with 
chemical solutions.”—A communtcation.—Dated 2nd March, 1865. 

This invention consists in the application of electricity for the purpose of 
facilitating the impregnation of wood with chemical solutions, in order to 
preserve the same from decay, by which means great economy of time and 
also in the cost of the operation are effected. 

501. C. Raun, Brook-street, Grosvenor-squave, London, ** Instrument for con- 
centrating light.”—Dated 2nd March, 1865. : 

This invention cannot be described without reference to the drawings. 
592, R. Jounson, Waterloo-place, Pall Mall, London, “ Constructing 

strained wire fences.” —Dated 2nd March, 1865. , . 

For the purposes of this invention the posts or uprights through which 
the wires pass, in place of being formed as heretofore, are made of a trough- 
like section, by which, not only is greater stiffness obtained for a given 
weight of iron, but the holding of the wires is greatly improved. The 
sections of posts may be varied so long as they are trough-like in section. 
Each wire passes throuzh two holes formed towards the two edges of the 
post, and the wire is held to the post by driving a wedge downwards in a 
vertical direction between the wire and the hollow surface of the post. 
The cross section of the post may be of a V or other form, so long as the 
sides of the post will admit of two holes being made for the passage of a 
wire, and adwit of a wedge being driven downwards in a vertical direction. 
504. W. Chark, Chancery-lane, London, “* Manufacture of buttons.”— 

communication.— Dated 2nd March, 1865. 

This invention relates to improvements in the manufacture of buttons of 
glass or other silicious or bituminous matter fusible or capable of being 
softened by heat, or of matters hardened by baking, as ceramic substances, 
or by exposure to the air, such as cement, mastic, or paste. According to 
this invention the inventor makes the shanks flexible, and of any suitable 
form or material. He manufactures similar buttons, but with flexible 
tufts or shanks, as follows :—He recesses a metal eyelet or thimble of brass, 
for example, into the glass or other material forming the button, leaving 
the edges projecting ; he then stamps the button with any suitable orna- 
ment, and bakes the whole anew; when cold he cleans the brass eyelet by 
means of acids, and polishes the face of the button. He then places the 
tuft formed of thread or other fabiic in any suitable form in the eyelet 
above mentioned, and turns down the edges of the said eyelet on the 
flexible tuft or shank, so as to enclose it and fix it to the button, which ts 
then complete, 

595. C. L. Rowers, St. John-street, Clerkenwell, London, “ Cigars.”—Dated 
2nd Mareh, 1865, : 

This invention has reference to an improvement in forming the tops or 
ends of cigars into smooth agreeable mouthpieces, impervious to damp or 
moisture, whereby the unrolling of the said ends of the cigars, as also the 
passing of the essential oil to the mouth of the smoker, is prevented, and 
consists in coating or covering the top ends of cigars with meerschaum, 
enamel, or composition, reduced to the consistence necessary for enabling 
the same to be readily applied thereto by dipping or otherwise, while in 
like manner the drilled holes or cavities formed in the said ends for the 
passage of the smoke are also provided with a coating of the same — 
municating with the external film as above referred to.—Not proceeded with, 


597. D. and J. MANWELL, Glasgow, ** Driving piles.”—Dated 3rd March, 
865 


a. 7 
This invention cannot be described without reference to the drawings. 
600. J. Spence, Liverpool, “ Apparatus for operating engineers’ -~ 
carpenters’ tools by hand or other power.” —A communication.—Dated 37 
March, 1865. ‘ - 
This apparatus is especially applicable to the operations of drilling, 
boring, slotting, punching, planing, and other like mechanical operations, 
to obtain in these operations the adjustment necessary to manipulate 0 
work of irregular forms. The invention consists in attaching a a 
casting or frame within four circular slides of the same diameter attac . 
to suitable framing erected on the foundation stone or bed-plate. On the 
edge of this circular casting, for half its diameter, there are formed cogs or 
teeth, gearing into a worm wheel for the purpose of attaining the hey 
that a particular casting may be required to be set to, ee oa 
graduated scale placed on the framing, which gives the required angle — 
either side of the central vertical line of the machine. On the face of h his 
circular casting are fitted slides, in which works a slide rest ona py a& 
crank, eccentric, steam, air, or hydraulic cylinder, placed below onal 
and arranged so as to give any length of stroke required. On the a 
the said slide rest is fixed a circular cast metal box, in which is fiv . 4 
tool box, which is also made movable for any angle in the opposite direc! on 
to the before-mentioned one; within this tool box are bolted the vario 1 
tools for the work required, such as drilling, boring, slotting, punching, an 
planing.— Not proceeded with. 
601. H. E. Cuirron and A. Horrxvuse, Liverpool, “ Binding attachments for 
sewing machines.” —Dated 4th March, 1865. i 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. ; : 
603. H. A. Bonnevitye, Porchester-terrace, Bayswater, “ Drying apparatus. 
—A communication. —Dated 4th March, 1805. ‘ ‘ d 
This invention consists in an improved apparatus for drying linen anc 
similar articles by!means of a current of heated air made to circu ate in a 
contrary direction to that of the articles to be dried. 
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604. H.’ A. Bonnevitur, Porchester-terrace, Bayswater, London, ** Rinsing 
and drying by centrijugal force.” —A communication. —Dated 4th March, 
1865. 

The patentee claims, First, the double use of the improved machine for 
rinsing and drying by centrifugal force by means of a tube which enters a 
movable perforated axis, in order to introduce into the drum a liquid which 
is caused by the centrifugal force to pass through the contents of the said 
drum orcage. Secondly, the mode of bearing, roliing and Jubricating the 
shaft of the drum, preventing the entry of the grease in the drum, and the 
rocking of the latter. Thirdly, the mode of stopping by the speed of the shaft 
itself, and of the cage by means of a friction lever and of a spring, both 
enveloping the shaft in contrary directions, and serving by their tension 
and their friction for progressively lessening, not only the speed, but also 
the force of impulsion of the apparatus, and for producing an almost 
immediate stoppage without shock. 

605. H. A. BoNNEVILLE, Porchester-terrace, Bays'rater, London, ** Washing 
machines."—A communication — Dated 4th March, 1865. 








Messrs. Frepertck Brasy anp Co. (Luurep).—These gentlemen 
have issued a prospectus, by which it is proposed to raise a capital 
of £200,000, in £10 shares, for the purpose of purchasing and ex- 
tending the business at present carried on by Messrs. Braby, in the 
Euston-road, as zinc and galvanised iron roofing manufacturers. For 
some years the firm has been possessed of several remunerative 
pateats and contracts, which it is believed can be made still more 
profitable by a company possessed of a larger capital, so as to allow 
of the extension of the business ona broad basis. The distinctive 
feature of this company is the adoption of the principle of co- 
operation, by which all who are conrected with the firm, either as 
employés or customers, shall be entitled to a certain participation in 
the profits, by which means it is believed the success of the company 


| will be materially advanced, and “strikes” entirely avoided. At 


This invention consists, First, in making the axle of the drum or cylinder | } ] 
(which has a pentagonal form) hcliow, so as to be ableto introduce water at | acquainted with the busivess 


any moment whether the machine works or not, Secondly, in the use of a 
grating or wire cloth table which serves for introducing the articies to be 
washed and for removing them from the wachine by a door or opening closed 
by thumb screws or other contrivance when the machine works, Thirdly, in 
the application of square bars of glass or other material unattackable by the 
alkaline of acid solution used. These bars are placed longitudinally around 
the inside surface of the drum, and serve for raising the articles a little 
further out of the water than the bare sides of the drum would do. The 
articles being introduced, and a rotary movement given to the drum by 
means of a pulley fixed to the axle, the articles are alternately drawn from 
the water and allowed to fall to the bottom of the drum passing through 
the water agitated by the rapid rotation of the said drum or cylinder, thus 
assuring a perfect cleansing without the least danger of tearing. The 
operation finished, the articies are withdrawn by letting down and withdraw- 
ing the wire cloth table or grating.—Not proceeded with. 

606. J. H. Jounson, Lincoln's-inn-fields, London, ** Stopping bottles."—A 

communication.— Dated 4th March, 1855. 

This invention relates to an improved mode of, and apparatus for, stopping 
or closing bottles containing still liquids, namely, liquids which are nos 
charged with fixed eir or gases, and consists in the employment in combi- 
nation with a bottle of suitable form, and a ball (of larger diameter than 
the inside of the bottle neck) made of india-rubber, or other suitable elastic 
material, contained inside the bottle, and capable of floating upon the liquid 
therein, of an instrument composed of three or more diverging elastic wires 
firmly secured to ahandle to be held in the hand of the operator or vertical 
slide carried in a bracket or support and worked bya lever. The ball, which 
serves as a stopper, is contained inside the bottle, and the free ends of the 
wires above referred to are to be introduced iuto the bottle through the 
neck, their object being to engage with the ball and pull it up into the con- 
tracted neck of the bottle, 

612, W. CruLow, Shepield, ** Manufacture of sheep shears.”—Dated 4th 
March, 1865. 5 

This invention relates to certain improvements whereby machinery is 
applied to the manufacture of sheep shears with great economy of time 
and material. The bars of iron employed for the formation of the bows 
and shanks are prepared of the proper and necessary width and thickness, 
but having some portions thereof made of greater thickness than the 
remainder, either in the process of rolling, or otherwise, such thicker 
portions of the bars being at such distances from each other as to allow of 
the bows and shanks being cut from the bar so as to have a greater sub- 
stance at the extremities of the shanks to which the blades can be welded. 
The bars for the bows and shanks may be rolled or prepared by any of the 
known methods, the parts from which the bows are to be formed being 
spread or widened by passing them crosswise between rolls, or by hammer- 
ing, or in any other manner suitable to the purpose. The iron so prepared 
is then heated, and the bows and shanks formed thereon at one operation 
by means of upper and lower dies worked by any of the known contri- 
vances or machinery adapted for the purpose of punching or pressing. 
The metal for the blades consists of bars of iron and steel combined by the 
ordinary process of welding, and afterwards drawn or rolled into rods of 
the size required, which may, if desired, be cut into such lengths as can be 
convenientiy submitted to the next operation. The pieces of which the 
blades are to be formed are then punched or cut out of the rods or portions 
thereof thus prepared (after the same have been heated) nearly to the shape 
required by means of any of the known machinery or apparatus adapted 
for the purpose. The ends of the blades which are to be welded on to the 
shanks are then shaped by means of a print or prints on the anvil face, 
worked under a hammer, or by any other suitable machine or apparatus, 
and afterwards welded to the shanks already formed. The blades are then 
finally spread out to their proper or finished shape by means of suitable 
apparatus or machinery. 

Tne Frexcu Freer.—The following list of French ironclads is 
quoted from the Moniteur:— 

lorse-power. 


Solferino .. eo «. 1,000 ee Armour amidships. 
Magenta .. .. «- 1,000 ee ” 
Magnanime.. .. .. 1.000 _ 9 complete, 
Valeureuse.. .. 1,600 - os 2 
Provence .. .. «. 1,000 eo a iad 
Surveillante ee oe 1,000 oo 9 9 
Savoie ee oe ee 1,000 o° ” , 
‘jandre oo oe ee 1,000 oo 2” ~ 
Héroine eo ee 1,000 a e ~ 
Invincible .. .. «. 200 es 9 
Gloire oo os 900 oe ” ” 
Normandie... .. «. #00 oe o sel 
Couronne .. 90 ee * ” 


Total horse-power 12,600 

Two of which are partly clad, and eleven completely clad; making 

a total of thirteen 
Tne ALGonqguiIn AND Wrxoosk1.—The competition between Mr. 
Dickerson and the American Navy Department continues to excite 
a good deal of interest, even in non-technical circles in New York. 
The following has appeared as a leader in the New York Times:—* The 
public is becoming disgusted with the conduct of the Navy Depart- 
ment in the trial of the new steamer Algonquin. It is impossible to 
resist the conviction that, for some reason or other, the department, 
under Mr. Isherwood’s direction, is determined to prevent the fair 
trial to which Mr. Forbes and the public are alike entitled. The 
direct issue is presented in a correspondence between Admiral 
Gregory and Mr. Forbes, published in another column. The 
Admiral informs Mr. Forbes that the vessels are ready for the trial, 
and asks him if he has any objections to the mode proposed—very 
coolly assuring him, at the same time, that the trial will proceed in 
spite of his objections, which will be considered afterwards! Mr. 
Forbes very naturally objects to being thus executed and then tried. 
Mr. Forbes contracted to build engines at least equal in power and 
economy of fuel to those put by the department iu other vessels of a 
similar class. He demands a trial which shall decide, fairly and 
impartially, whether he has fulfilled this agreement or not. It is 
Impossible to avoid the conviction that Mr. Isherwood, acting under 
authority of the Navy Department, is determined that be shail not 
have a fair trial. He rejects every proposition for a trial which 
every man would acknowledge to be fair. He refuses to run the 
vessels side by side, carrrying the same quantity of coal. He orders 
both vessels to be tied to the dock and thus tried. He has altered 
the paddle-wheels of the Algonquin, made changes in her engines 
and ‘fixed’ her to suit himself, before he will allow the trial to 
commence at all. Mr. Forbes refuses to accept this as a test of his 
engines. He has 100,000 dollars at least depending on the result, 
and he very properly refuses to be bound by a mock trial, conducted 
jn every particular by the man pledged to secure bis defeat. 
The entire public sentiment is with Mr. Forbes in this matter. ‘Ihe 
actiou of the Navy Department, its vacillatioa, its steady evasion of 
4 fair test, and the tricks it resorts to for the purpose of securing an 
“pparent defeat of the Algonquin, have produced a feeling of general 
and indignant disgust. Secretary Welles cannot affurd to allow this 
‘o go much further. A board of experts has been appointed 
gpa to superintend this trial—Whby is it not allowed to do so? 
jn Mey those gentlemen, who are uwpires in this matter, not 
thet ls prescribe the mode of making the trial? The very fact 
r dsherwood, the open and avowed enemy of Mr. Forbes, 
whe has repeatedly predicted and promised the defeat of his engine, 
ee to conduct the trial just as he pleases, to prescribe its 
Forbet conditions, and play whatever tricks he likes with Mr. 
Seam = is a flagrant violation of the first principles of justice. 
trial — _be satisbed with a result secured by such means. A 
will poem such a could be nothing but a mockery. Why 
nti ecretary Welles direct this board of experts, to whom he 
itted the decision of the result, to prescribe modes of trial 


Which shall seem to them to be just and fair?” 


| steamers in its waters, but they only skirt the coasts. 





present it is only intended to make a first issue of £100,000, of which 
it is stated the greater part is already subscribed by parties fully 


Sream NavicaTion ON THE Paciric.—We shall very soon have to 
chronicle a new triumph of shipbuilding and engineering science in 
the inauguration of two mail routes across the Pacific. The com- 
paratively narrow Atlantic is cro-sed already in manifold directions 
—from various Eoglish and French ports to numerous points on 
the American coast between the mouths of the River Plate and the 
St. Lawrence. ‘I'he Indian Ocean is also traversed by the steamers 
from Suez to the Mauritius and Australia ; but the enormous breadth 
of the Pacific has not yet been overcome. ‘There are lines of mail 
Ono the 
American coast there are the lives from Panama to San Francisco 
aud Valparaiso. On the Asiatic coast there are the steamers of the 
Peninsular and Oriental Company and the Messageries Impériales, 
plying between Galle and the ports of China and Japan; and we 
may include the intercolonial Jines of New Zealand and Australia. 
To these undertakings, some involving the passage of distances as 
great as on the Atlantic mail routes, there is, says the Globe, now about 
to be added the transit of the Pacific itself, involving the passage 
without coaling of much greater distances than what have yet been 
accomplished on any oceanic mail route, One of the two enterprises 
we refer to—and perhaps the least remarkable--is the American 
project to cross the North Pacific between San Francisco and Hong 
Kong, but touching at Honolulu in the Sandwich Islands, and at 
Kanagawa in Japan. This service was authorised by an Act of 
Congress approved last February ; and last week we were informed 
from Washington that the Postmaster-General had accepted the 
tender of the Pacific Mail Steamship Company for its execution. 
For a subsidy of half a million dollars the company undertake to 
build four first-class side-wheel steamers, of from 3,500 to 4,000 
tons burden each, and to make twelve round trips and back in the 
year, the speed to which they are bound being 200 nautical miles 
per day. The term of contract is for ten years, to commence on or 
before the Ist of January, 1867. The distance from San Francisco 
to Hong Kong is 7,050 miles, and from San Francisco to Kanagawa, 
the nearest cual depot, 5,475 miles. This latter distance does not 
very much exceed that on some of our Atlantic lines, and, as we 
shall see, the enterprise is outstripped in this respect by the other 
Pacific route to be inaugurated. But in importance it will be second 
to no other route across the Pacitic. the Americans are already 
calculating that when it is established and the Pacific Railway, 
“which will now become an absolute necessity,” completed, New 
York must become the great commercial emporium of the world. 
Without expecting any such result as this, the line, if well managed, 
should prove a formidable competitor to. the overland route from 
Europe to China and Japan, especially to the latter country. At 
Hovg Kong the time of jourueying to England by both routes will 
be about equally balanced, but at Kanagawa the American route 
will have the preference. ‘I'he Americans, however, can surely 
calculate on sending all their own passengers, letters, and light 
goods to China in that way, at a great saving of time compared 
with the tedious roundabout by Europe. This will be a gain of 
money a3 well as time, but whether the prerogative of London as 
the world’s emporium —the clearing-house, where international 
accounts are balanced and paid— will thereby be infringed, is by no 
means 80 certain. The inauguration of the second mail route from 
Panama to Wellington, New Zealand, appears tv be much nearer 
execution, the ships being actually built or building. The Australian 
colonies, partly from dissatisfaction with the frequent break-downs 
and chronic slowness of the Peninsular and Oriental Company's 
service from Galle, and partly froma desire to have a fortnightly com- 
munication with home, have long been agitating for a monthly line to 
Panaia, in addition to amonthly service by way of Galle. Iuthespring 
of the present year, accordingly, the colonies of New South Wales 
and New Zealand, the latter having the most direct interest, finally 
executed an agreement by which their objects will be effected. The 
Panama, New Zealand, and Australian Royal Mail Company, which 
had for some time established a profitable intercolonial service, have 
now agreed to place four steamers on the line from Wellington to 
Panama. The subsidy, which the two colonies have halved, is 
£110,000 per annum, and the speed to which the company are bound 
10 knots per hour. One of the ships, called the Ruahine, is already 
built, a fine twin screw of 1,640 tons, and at her trial trip in May last 
accomplished a speed of 15 knots with the tide, and nearly 15 knots 
against. She is tully rigged as a sailing vessel, so as to take advan- 
tage of the regular trade winds, which will practically be with the 
vessels in both directions. She may, therefore, economise fuel and 
yet attain the minimum speed; but she is able to carry 1,200 tons 
of fuel, which is more than would be necessary, steaming at full 
speed the whole distance. When it is considered that that distance 
is 7,200 miles, the fact is sufficiently striking. It is confidently ex- 
pected that the Ruahine and her sister ships will make the passage 
between Panama and Wellington in twenty-five days, so tuat the 
entire passage between Wellington and Southampton may be only 
forty-five days. This will be a clear gain of fifteen days on the 
present postal time between England and New Zealand, which quite 
accounts for the colonial zeal in pressing on the matter. For our 
part we cannot but welcome the means which brivg us into quicker 
and more frequent communication with our colonies; while we may 
congratulate them in the present case ov their energy in helping 
themselves iu a matter they believe so vital. In connection with 
this new route we may notice that the Australian colonies, especially 
Queensland, Victoria, and New South Wales, are favouring a pro- 
ject to connect themselves with Galle by steamers touching the 
north-eastern extremity of the island continent at Cape York, in 
Queensland, ivstead of, as at present, near the south-western ex- 
tremity in King George’s Sound. The Dutch bave already a line 
connecting their various colonies in the islands of the Indian 
Ocean between Singapore and the island of Timor, and it is pro- 
posed to continue it from Singapore to Galle, and from Timor to 
Cape York. This project, if carried out, as seems likely, will 
abridge the period of communicating with Queensland and Victoria, 
while New South Wales and South Australia will have the advan- 
tage by the Panama route. It is not likely that the opening of 
the two great mail routes we have described will bs more than the 
beginning of a series by which the Pacific, like the Atlantic, will 
be covered with these steam highways. Lovking at the mutual 
commerce already existing among the new-born states on the sea- 
board and the old empires newly opened to commerce, mail services 
must spring up to conduct that commerce with efficiency. It is 
not looking very far forward to imagine lines of steamers connect- 
ing Australia, with China, with Saa Irancisco, and with Valparaiso. 
We may expect, besides, additions to the routes which have more 
direct connection with the European lines. Already a line from 
Australia to Valparaiso has been spoken of in connection with Mr. 
Wheelwright’s project for a railway over the Andes and across the 
South American continent; and this line, it is expected, will furnish 
in copjunction with the River Plate lines to England, a new route 
to the autipodes as quick asany of the existing routes. The Panama 
route may again be chosen for China as well Australia, while there 
is some prospect of an intercolonial railway through our own pos- 
sessions across the North American continent, which would exable 
us to establish a competing mail line with the American one to Japan 
and China, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

Prevounany Meeting Yesterpay : Prices Unaltered : Railway 
Rates to London—Tue Men anv Turin Masters: Funds Raised 
to Resist Strikes: The Men's Confidence in their Combination—Coau 
Trave: Healthy—Hanowanes: Good Condition—Combination oF 
Artisans 1n WoLvernampron—Cuosine or a Workine Men's 
Comece: The Cause Neticed—Rowiine Srock Conrany—Fossin 
Tree. 

YestExpay (Thursday) the preliminary meeting of the iron trade 

of South Staffordshire was he!d in Birmingham, and there was a 

numerous attendance, The question which is always the first con- 

sidered, and which forms the chief business of the meeting, was 
soon disposed of, as had been expected, without a discussion in 
which any serious difference of opinion was expressed—that the 
prices of last quarter should be recommended to the adoption of the 
quarterly meetings fur the regulation of transactions in the ensuing 
three months. ‘I'he condition of the fiuished iron trade was re- 
ported as steady, without any evidence of overpressure in scarcely 
any department; while in respect of plates the demand is very mucu 
under the power of production. ‘lhe pig trade was reported to be 
even more healthy than the tinished iron branch. Most of the sales 
having been made, only a few took place, chiefly in the first-class 
irons of the Forest of Dean and Shropshire. For these the old prices 
were given ; but for the less valuable descriptions the advance of 
2s. 6d. a ton was maintaived. The trade complained of the dispro- 
ange. / high rates of tariff levied by the London and North- 

Vestern and the Great Western Railway Companies on iron from 
this district to London. The tariff is 17s. 6d. a ton—as high a figure 
as is charged for carrying iron from Warrington to London, ihe 

Association had prepared to lay evidence ou the poimt before the 

Royal Commission on Railways previous to the dissolution, aud it 

was determined that by those and other means, on the assembling 

of the new Parliament, an effort should be made to bring the rates 
within a reasonable charge, It transpired that if the railway com- 
panies would not soon give way, the Birmingham Canal Company 
were prepared to cut a large caval, upon which iron could be got 
into the London market at very much under the cost of the carriage 
by the existing routes, ; 

A communication was read which had been received by the 
employers in the Wolverhampton district from their men relative 
to the recent interview between them on the question of the eettle- 
ment of future disputes. It was to the effect that, owing to the 
short time that had elapsed between the interview and the pre- 
liminary meeting, all the districts had not yet been able to discuss the 
question, but that a reply would be ready probably next week. 
W hat the decision will be at that time we have ourselves no manner 
of doubt. The employers’ proposition was discussed at a tolerably 
full meeting of the men in the Wolverhampton district a fortuigut 
ago, and representatives from other districts were pressnt. There 
was a marked reluctance to come to any terms with the employers 
embracing any fixed rate of wages that could be reasonably paid to 
them. The men have great faith iu their union; aud they believe 
that as they increase the excellence of their organisation, and weed 
the market of as many puddlers as are willing to emigrate, they 
shall be in a position to secure terms which will bs greatly to theic 
benefit as an order, This confidence in their strength is displaying 
itself uvpleasantly in not a few instances. By the masters com 
plaints are freely indulged in that advantage is taken of the slight-st 
cause for “a grievance ;” and that on scarcely avy previous ovca- 
sion has more difliculty been experienced in satisfying the men, 
An ironmaster of considerable position states that the operations 
tof a whole forge were for a time totally suspended through the 
shingler turning a ball uuder the hammer coutrary to a custom by 
virtue of which some other workman ought to have done sv. 
Matters of a purely local character are made, it is stated, a pretext 
for the interference of a union ofliver, sometimes altogether uncou- 
nected with the works at which tue question in dispute arises. ‘I'he 
masters are disinclined to do auything which may in any respect 
irritate the men, or afford a pretext for any combined open action 
ou their part; but they do not conceal from themselves the fact that 
if such action should be taken they have the exampie of the iroa- 
masters in the north of England, who have formed a fund 
to meet a strike—a fund so large as that, while subscribing a 
portion of the amount in cash at ouce, they have given 
promissory notes for an aggregate sum of 400,000, if that 
amount should be required, Further, the example of the masters 
in the north of England has already been tollowed by the 
coal and ironstone masters of North Staffordshire, who held a meet- 
ing at Stoke-on-Trent, on Wednesday week, when the report of a 
committe appointed some time previously to cousider the propriety 
of forming a fund for supporting members of the association im re- 
sisting uojust demands on the part of their men was read. Tho 
committee were in favour of such a plan, and recommended that the 
fund should be formed by a contribution from the members at per 
ton of coal and ironstone raised. ‘The report was adopted, aud 
several firms have already become contributors to tue fuud. ‘l'here 
were masters who, at the close of the lock-out, were desirous that 
the South Staffordshire Association should at once take such a 
course as has now been adopted in the North of Eugland and North 
Staffordshire, but other members of the trade, desiring that the 
question then under contest should be settled upon its own merits, 
prevailed upon their brethren to defer any such proposition until it 
might become necessary at a subsequent period, Llow near that 
period is to the present date it is presumed tuat the men themselves 
cannot decide, but that it is not very remote masters seem generally 
to believe, Its nearness or remoteuess, however, many members of 
the trade believe will depend greatly upon the course which the 
association may pursue. 

Coal is not in much demand for forge purposes, aad the domestic 
trade is not active, except at the collieries, who send away coal by 
boat to Gloucestershire, Herefordshire, and similar districts. 

In Birmingham the manufacturing trades are in a healthy condi- 
tion. The autumn quarter has opened favourably, although not 
so much is being done with the north of England as was the cese 
last quarter, Nevertheless, from Australia and the Colonies generally 
the demand is very satisfactory. The edge-tool makers and the 
hollow-ware manutacturers have some large orders in hand. In 
other parts of the West Midlands but little change has taken place 
since we last wrote. The japanners and the unplate workers of 
Wolverhampton remain busy, and the manufacturers of the heavy 
class of hardwares, with the brassfounders, are actively engaged. 
The lock-makers are moderately well engaged, but more could be 
done. The same remark applies to the staple trade of Willenball, 
and the curry comb makers there are likewise short of orders. 
Great activity reigns at the chain and anchor works of Dudley, 
Tipton, and Stourbridge ; whilst in the nail-making districts there is 
very little want of work. Mr. 8. Hingeley, of the first-named place, 
has just patented an invention for making * skelps” for iron and 
steel tubes direct from the rolls, and also for the machinery 
attendant upon the same. The tube makers of Wednesbury have 
received some good orders for the marine branch, and the inquiry 
for boiler flues is over the average. At Walsall the respective 
branches are steady, and in other parts of the district the respective 
industries are much the same. 

The co-operative lockmakers of Wolverhampton have just suc- 
ceeded in establishing a “ trades’ council,” having for its object the 
formation of a more intimate connectioz between all branches of the 
operative classes, and to give increased efliciency to the operations of 
trade societies. The * council,” in case of any dispute ina trade, gua- 
rantee their advice,and assistance; “ but,” they add, * before en- 
dorsing any strike, we shall use all possible means to obviate it.” 

Concurrently with the establishment of this society we have to 
report the painful fact that, for want of students, the Wolverhamp- 
ton Working Men’s College, which for a few sessions promised weil, 
has been compelled this session to close its doors. There can be no 
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doubt of the fact that, if woring men in the present day are to be 
induced to cultivate an increased education of their mind, they must 
be relieved certainly, in this district, of much of the grosser work 
which has now to be perfurmed by manual Jabour, but which it 
would be quite possible to perform by machine power. ‘ 

It would seein that the affairs of the Staffordshire Rolling Stock 
Company are not in so prosperous a condition as they might be. In 
consequence of the condition of the company while carried on under 
the title of the Stourbridge Rolling Stock Company, the directors 
now in office have had hard work to carry on business profitably. 
The report stated that after writing off ten per cent. for preliminary 
expenses, £791 remained asa balance of profit on the half-year’s 
working. £6,000 had been borrowed {from the Wolverlampton 
Rolling Stock Company, which is being repaid. After a noisy dis- 
cussion, the report was adopted by a majority of two. 

Some time since a number of fossil trees were discovered at Coal- 
brookdale, in Shropshire; and on Saturday last some workmen at 
Jronbridge, not far from there, found several others of a similar 
description while digging through some clay. The clay belongs to a 
thick seam of ironstone which overlies the pummicestone ironstone— 
one of the most important beds of the Shropshire coal field. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

Liverroon: Another Line of Steamers : Launch of an Iron Barque: 
Liverpool Cattle Market: Mersey Docks and Harbour Board— 
Luppenpen Vattey Ramway—Srate or Trave: Sheffield: 
South Yorkshire—Tne Nonru-Easrern District: Opening of a 
Graving Dock at Jarrow: The Cleveland Iron Trade: Other Trade 
Matters: Messrs. C. Mitchell and Co., and ‘he Russian Government : 
Blyth and Tyne Railway—Tue Lancasime Coan Trape—A 
Comsineo Steam anp Hypravtic Cotron Press—Scorann: 
Launch of a Dredging Machine: The Irish Mail Service: Caledorian 
Railway. : 


Wirn regard to Liverpool matters, we may note that Messrs. Guyon 
and Co. will establish a line of powerful screw steamers early next 
year between Liverpool and New York. On Saturday an iron barque, 
named the Alfred, was launched from the shipbuilding yard of 
Messrs. Bowdler, Chaffer, and Co., at Seacombe. The vessel, which 
has been built under special survey, and to class AA 1 at Lloyd’s, 
and twenty years in the Liverpool Underwriters’ Registry, has been 
built for Messrs. Hawkes, Albizuri, and Co., of this town. Her 
dimensions are:—Length, 136ft.; beam 25ft.; depth of hold, 15ft. ; 
and tonnage, 400. She is intended for the West Indian trade, and 
was christened by Miss Hawkes, sister of one of the owners. The 
continuous increase in the number of cattle and sheep sent to the 
Liverpool cattle market has induced the directors of the Cattle 
Market Company to make a very considerable addition to the present 
market space, and the enlargement is now in progress. The existing 
accommodation is by no means limited, inasmuch as the space 
hitherto absorbed occupies an area of about 25,00: square yards, or 
upwards of five acres in extent; and the company have now obtained 
possession of an additional quantity of land at the northern extremity 
of their present property. The extension will increase the size of 
the existing market upwards of one-third, the space thus added being 
about 12,000 square yards, or between two and three acres. A branch 
line from the new railway just constructed by the London and North- 
Western Company, between Edge-hill and Bootle, skirts along the 
market at its northern boundry, on the margin of which a consider- 
ablejnumber of large cattle pens have been erected, extending up- 
wards of 200 yards in length. The railway trucks will run parallel 
with, and close alongside of, these pens, which will enable the cattle 
to be taken to and from the railway trucks into the pens, with the 
greatest facility and ease. These pens have been constructed by the 
London and North-Western Railway Company themselves, as distinct 
from the Cattle Market Company, the railway company having 
resolved to remove aliogether their present cattle depot from Edge- 
hill to their new station near the cattle market, which will be their 
principal cattle station when the new line is opened, at which cattle 
will be landed and shipped. The existing space in the maket affords 
accommodation fur about 3,000 head of cattle, and upwards of 15,000 
sheep ; but when the extension is completed, it is calculated that by 
the improved system on which the enlargement is being carried out, 
this accommodation will be nearly doubled, and that space 
will be afforded for as many as 6,000 cattle and something 
like 30,000 sheep. At the last meeting of the Mersey 
Docks and Harbour Board, the works’ committee reported 
that it had been arranged that the chairman of the board 
should place himself in communication with the War-office in 
reference to a plan submitted a few months ago, by which it was 
proposed that foundations for a work capable of carrying two or 
three tiers of guns should be constructed on a site to the north of 
the dock estate. The committee recommended the removal of one 
of the piers in the 85ft. graving dock at Birkenhead, and the con- 
struction of graving dock steps in its place, at a cost of about £800. 
A joint report by the engineer and harbour-master, on the subject of 
the Birkenhead graving docks, was read. With regard to the 50ft. 
dock, they s'ated that it was constructed after the model of those 
most approved in Liverpool, and was most suitable and convenient. 
The difficulty and annoyance connected with the 85ft. dock arose 
from the fresh-water springs, which undermined and weakened the 
floor, and though the cavities discovered had been closed the remedy 
had only been of a temporary character, the annoyance having arisen 
at some other point. By the removal of one of the piers, which had 
given way, it was expected that the springs could be dealt with 
more effectually. Although a less depth would diminish the amount 
of pumping, and would be, perhaps, better suited for the accommo- 
dation of the average class of vessels frequenting the port, yet, in 
exceptional cases, or in the event of a demand for graving docks for 
the repair of deep-drafted vessels, they would prove most valuable, 
from the superior facilities which they afforded with regard to depth 
of sill. Practically, it had not been found that the extra depth had 
caused any appreciable dimination of light, and the officers did not 
recommend that any alteration of depth or otherwise should be 
made. Mr. Boult knew of no use for the 85ft. dock, and suggested 
that it should be converted into a wet dock. Mr. Forwood and Mr. 
Fletcher opposed Mr. Boult’s suggestion, and the recommendation 
was contirmed. A letter from Mr. Robert Lamont, on | ehalf of the 
Mersey River Steamboat Company, requesting the boar« to erect a 
shed ax’ sitting accommodation at the south end of the Prince’s 
landing stage, and suggesting that a few chains and stanchions were 
required for the safety of the public, was referred to the marine 
committee. A letter was read from Mr. A. B. Forwood, in behalf of 
the West India and Pacific Steamship Company, calling attention to 
the inadequacy of the accommodation afforded to that company, and 
requesting that its claims might be considered. The letter was 
referred to the docks and quays committee. 

The first ordinary meeting of the Luddenden Valley Railway 
Company was held at Halifax on Saturday. Messrs. Fielding, 
Craven, and Anderton, attended as representatives of the Lanca- 
shire and Yorkshire Railway Company. ‘The directors were re- 
elected, auditors appointed, and arrangements made for preparing 
the land, plans, and specitication of the new line. 

At Sheffield, with the exception of railway orders, which are 
large, both for home and foreign markets, the home trade is languid 
in nearly all branches. Business in the home markets is, however, 
considered healthy, and it is expected that, immediately the quarter 
is turned, orders will flow in freely. The continental markets are 
in much the same state. The best houses are moderately well 
employed, but there is no pressure. ‘The American and Canadian 
markets are in the condition recently described. Most of the other 
distant markets are languid. Australia, however, still yields fair 
orders, and the Indian market shows some signs of revival. On the 
whole, the steel trade must be considered dull, houses in the most 
favoured markets being only just steadily employed, and the 
American houses having comparatively little to do. Bessemer steel 
is in demand for railway rails, but not for general purposes. The 





cutlery branches are active, and the scissor forgers are doing well, 
and demanding increased wages. There is a moderate amount of 
employment in most of the tool trades. The silver platers and 
Britannia metal manufacturers are, in many instances, working for 
stock. The stove-grate houses contiuue to be fairly employed. The 
South Yorkshire coal trade is brisk for all descriptions of coal, both 
for house and steamer purposes, but the traffic on the Great Northern 
during the race week at Doncaster has greatly interfered with the 
supply of coal wagons at many of the collieries, numbers of wagons 
being detained between Peterborough and Doncaster during the 
past week. The traffic is again falling into its natural channels. 
The demand, both for the metropolis and the provinces, is guod; 
but colliery proprietors are unable to meet orders for Hull and 
Grimsby to any considerable extent, as the stoppage of the canal, 
both at Doncaster and Keedby, has impeded the transmission of 
steam coal for expurt at both those places. The Midland Company 
are working their coal traffic just now with great vigour; and, to 
develop it still further, we hear that they have ordered a large 
number of the finest engines. The coke trade is exceedingly active. 

On Saturday anew graving dock was opened at Jarrow by Messrs. 
Palmer and Co. (Limited). Its area extends soutkerly from the 
river 14(ft. to the lowest step of the landward end, rising with a 
gradient of 1ft. to every 9in., with a declension of 8in. from the 
centre to the sides. Atthe bottom the dock is 53ft. in width, while 
the two top steps are 96ft. apart. The perpendicular height at the 
entrance is 22ft., but allowing for the invert there is really a depth 
of 25ft. This gives an average depth at high water of 2Uft. in the 
dock itself. There are the usual graving blocks, solid blocks of 
stone 7ft. by 3ft. by 2ft. 6in., each having a coping of wood. On 
these the keels of vessels will rest. ‘The dock entrance measures 
70ft. in width between the stone work, and 30ft. from north to south; 
and in grooves at the sides the caisson fits. A spacious engine house, 
for the reception of the pumping machinery, voilers, &c., has been 
erected on the east side, in close proximity with the pump wells, 
which are 15ft. square and 27ft. in depth, the surrounding wall being 
oft. thick for about half-way up from the base, and 4(t. thick for 
the remainder of the height. The wall facings all round are of 
hewn granite of great thickness, all the blocks being firmly 
cemented together. Then there is a solid mass of concrete, several 
feet in thickness, surrounding the masonry, this being succeeded 
by a puddle wall round both sides and souttr end, the whole 
being backed with gravel, clay, %z., to the top of the coping, 
forming on the surface a large area of spacious wharfage for the 
purposes of the dock. One slight variation from this occurs 
or the east side, owing to the formation of the pump wells. 
The entrance from the river will be rendered accessible by 
the erection of two piers similarly constructed to those at the 
entrance of the locks at Northumberland Dock. Long wooden piles 
have been driven into thé bed of the river at short distances from 
each other, which present an almost unbroken surface, and curve out- 
wards. ‘These are to be planked over the top, as at the Northum- 
berland Dock, making convenient Jandings on each side. ‘She whole 
work is from plans furnished by Mr. J. F. Ure, the contractor being 
Mr. W. Jackson, of York. At a luncheon which took place to cele- 
brate the opening of the dock, Mr. C. Palmer presided. In connec- 
tion with other North-Eastern topics, we may note that the Cleve- 
land iron trade is unusually brisk, nearly all the makers having large 
orders yet to complete. Some of the Welsh buyers having been to 
market, there have, during the past we-k, been several cargoes 
shipped in that direction. To both home and foreign ports there 
have been heavy shipments out of warrant; and the present orders 
afloat are something more than 30,000 tons. ‘The consumption of 
pig iron for local purposes, and for castings of the various kinds for 
home and foreign requirements, continue so great that some of the 
large makers can consume nearly all they make, and are heavy 
buyers in the market. For best pigs the aemand is at present very 
great. ‘Lhe rail mills have been kept in steady employment for rail- 
way bars during the week, and angle iron is in fair request. The 
same with merchant bars and rivet iron. For boiler plates and 
plates for shipbuilding purposes very little animation is at present 
mauifested, the hands of some of the works being not more 
than half employed in this branch of the trade. To this 
the Consett works are at present an exception. The whole 
of their plate mills are kept going, and they have large 
orders on hand. Annexed is the state of the blast furnaces 
of the district:—In blast, 82; out of blast, 18; building, 16. 
Though the iron shipbuilding trade of the Tyne is not extremely 
active, the building of steam tugs is a flourishing branch of trade. 
Mr. Thomas Heppell, of Low Walker, bas as many orders for tug 
steamers on hand as will keep his large establis)ment fully employed 
until next May. He bas just launched three tugs for the Tyne, and 
he has two large iron tugs with double engines on the stocks for 
London owners, three wooden tugs for the Tyne, and one for Sunder- 
land; he is about to build a large steam ferry for the River Tyne 
Commissioners, and a large iron tug for the ‘Thames. Mr. Heppell 
repairs ninety steamers per month; other builders are proportionally 
busy. It is understood that a new limited liability company (for 
the purpose of establishing an engine manufactory near Blaydon) is 
in the course of formation. It is to be called the Tyne General 
Engineering Company (Limited), with a capital of £100,000, in 
£10,000 shares of £10 each. The company, its promoters state, is 
projected to supply marine ‘engines and hydraulic and_ other 
machinery ; and a plot of land, avout three acres in extent, situated 
on the right bank of the Tyne near Blaydon, has been leased 
on which to erect the works. The cost of buildings and 
plant is calculated at about £20,000. Only one-fourth of 
the capital of the company will be required to commence 
operations. Three years since, Messrs. Mitchell and Co., of Low 
Walker, were commissioned by the Government of Russia to convert 
one of the imperial dockyards at St. Petersburg to iron shipbuilding 
purposes, and to supply all the necessary plant, with steam engines, 
&c, for that purpose. This the firm did, forming one of the most 
complete Government yards of the kind on the Continent, the 
works being executed under the immediate superintendence of Mr. 
Swan. On their completion the firm was commissioned to build, in 
the same dockyard, an iron-plated vessel—the Ne Tron Menya— 
which was of the capacity of 3,000 tons, and built of immensely 
strong iron plates sent out from England. She was launched in 
fourteen months from the time the keel was laid. During the con- 
struction of this vessel the firm also commenced with the construction 
of a turret ship—the Smertch—built upon Captain Coles’ principle. 
The turrets were made from drawings specially prepared by Captain 
Coles. She was launched in about eight months from the time that 
her keel was laid. She is 1,400 tons, aud carries heavy armament, 
and isstationedatCronstadt. Both the vessels have been tried, andfully 
answered ail the expectations of the Russian Admiralty. The 
Smertch is of special construction. She has a double bottom, has 
twin screws, for quick manwuvring, and has a bow rudder for the 
same purpose. When fully laden, with coals and stores on board, 
she only draws 10}ft. of water, and for that reason can be employed 
in service in which no other plated vessel can be engaged. Sinceshe 
has been commissioned she has surprised the seafaring people at 
the ports of the Baltic she has visited, by the facility with which 
she can be turned. Messrs. Mitchell and Co. have recently com- 
menced laying down an armour-plated frigate of 3,500 tons, for the 
Russian marine. She is built at St. Petersburg, of course, and will be 
of the same construction as the British ship Bellerophon. The plates 
for the hull aud armour are of the best Russian iron from Siberia. 
The machinery, which is also being constructed in Russia, will em- 
brace all the recent improvements, with a view to the economy of 
fuel, &c. ‘The design for this vessel has been prepared by Messrs. 
C. Mitchell and Co. Further, the same firm have made designs for 
six turret vessels of various sizes, all of which are being built in the 
Russian dockyards. They are constructed upon Captaiu Coles’ prin- 
ciple. Mr. Charles Mitchell and Mr. Swan have each been presented 
vy the Grand Duke Constantine of Russia wfth gold snutf boxes, 
set with diamonds and bearing the imperial crown and the initia‘s of 
the Grand Duke in diamonds, in acknowledgment of the success 
which the firm has achieved in building war vessels for Russia. The 
Russian Minister of Marine, Admiral Krabbe, in forwarding the 





handsome present to Mr. Mitchell, in England, writes:—“ Having 
remarked the conscientious fulfilment in every respect of your 
engagements in the building of the armour-plated vessels Ne ‘Tron 
Menya and Smertch, and also for your trouble in preparing designs 
for the new armour-clad vessels, I consider it my duty to testify the 
same to his Imperial Highness the General Admiral, who having laid 
the same before his Imperial Majesty, presents to you the snuif box 
herewith, with the representation of the initials of his Highness the 
General Admiral. With particular pleasure, and congratulating 
you on such a mark of the monarch’s favour, I beg you to receive 
the assurance of my complete consideration.” The Blyth and Tyne 
Railway wi'l complete their new railway station at ‘Tynemouth in 
about two months. 

On Monday the coal proprietors of the Rochdale and Heywood 
districts met at Rochdale to consider whether it would be advisable 
to advance the price of coal, and comply with the application of 
their workpeople for an advance of wages. At some of the collieries 
the workmen came out on strike on Friday, and remained out until 
Monday : but some of the employers have already come to satis- 
factory terms, and the men have resumed work. At the meeting 
the masters resolved to make a general advance of ls. a ton in the 
price of coal. 

There has been a public exhibition at the engine works of Messrs. 
Routledge and Ommanney, Salford, of Ashcroft’s patent cembined 
steam and hydraulic cotton press, with revolving boxes. In this 
new form of cotton press a combination of steam and hydraulic 
power is brought to bear upon the cotton to be compressed. The 
entire apparatus stands in a space 38ft. high, L4ft. long, and 12ft. 
broad, and consists of a hydraulic press under the usual cotton-baling 
box, a steam engine being placed above it, which gives motion to 
the whole. A second cotton box is placed in a position adjoining 
the first box, and is attached thereto with brackets, which revolve 
round one of the columns of the press, and are supported by gun- 
metal balls, thus reducing the friction to a small point. The two 
boxes are of cast iron, strongly ribbed, and are planed interiorly to 
a perfectly true and smooth surface to avoid friction during the 
operation of pressing. The second box is thus outside the framing 
of the press, and is being filled with cotton during the process of 
pressing and hooping the bale in the other box. As soon as that 
operation is completed the two boxes are swang round very easily 
by two men until the second takes the place of the first bale 
within the press apparatus, the operation being very similar 
to turning a locomotive on a railway turn-table. The appli- 
cation of the steam and hydraulic power is produced by the 
action of a steam cylinder at the head of the press, moving a 
strong cross-head, to which are attached four hydraulic pumps, two 
large and two small ones, having the full stroke of the cylinder. 
The large pumps continue in operation until the cotton is compressed 
to within a few inches of its final point, after which the small pumps 
complete the operation of pressing a bale of Egyptian cotton of 
400 ib. The time taken to press and hoop a bale was 4 min., the 
usual time in hydraulic presses in Egypt being about 15 min. The 
advantages claimed for this press are—rapidity of rise of ram in conse- 
quence of the first few feet of the rise being made by the steam only, 
after which, when greater pressure is required, the hydraulic power 
comes into force, the totul rise only occupying about 45 sec., and the 
fall of the ram 25 sec.—great saving of time in consequence of the 
quick rise and fall of the ram, and the construction of the revolving 
boxes; saving of freight, from the great density to which the cotton 
is pressed, viz., from 23 lb. to 30 lb. to the cubic foot, against about 
11 1b. as obtained by the ordinary hydraulic press in Egypt ; saving 
of labour—from the simplicity of the press the whole of the pressing 
can be managed by one man, who, with a Jever, regulates the work- 
ing of the press, in place of the number of men required to work the 
ordinary pumps, press, and gearing in Egypt; and finally, saving of 
fuel, estimated at cne-fourth, in consequence of the arrangements of 
the working parts of the press and pumps and steam power to work 
the press being combined in one machine. 

We turn to Scotland. Yesterday week Messrs. S. and H. Morton 
and Co. launched from tkeir shipbuilding yard at Leith a large and 
powerful iron dredging machine for the Tees Conservancy Commis- 
sioners, and intended for the deepening of the river Tees. ‘The 
following are the principal dimensions of the machine:—Length, 
112ft. ; breadth, 29ft.; depth, 9ft. The machine is fitted with a 
double row of buckets, and a condensing steam engine of 30-horse 
power, all of which had been titted on board before the launch. 
Lhe vessel will be sent to Stockton in the course of a few days in 
tow of two steamtugs. Messrs. Morton and Co. have also contracted 
for another and more powerful dredgiag machine for the river Wear 
Commissioners, which is now being proceeded with, and will be 
completed early next spring, when she will be set to work in deepen- 
ing the southern entrance of the new wet docks at Sunderland, on 
which great improvements have lately been effected, and are still in 
progress. ‘he royal mail steamship, Buffalo, upon her last voyage, 
rar. the distance from Belfast Quay to Greenock Quay—including 
detentions leaving and making the ports—in 6 hours and 48 minutes ; 
and as all the steamers now performing the mail service between 
Scotland and Ireland are of the same speed, the sea voyage is prac- 
tically reduced to between four and five hours. About 80 of the 
workmen employed at the Perth workshops of the Caledonian Rail- 
way Company have been paid off, the company proposing to execute 
the great bulk of its repairs at Glasgow. 








THE METAL MARKETS. 

Rais continue in great demand, and higher rates are not improbable ; 
the makers are very full of orders, and each mail from America brings 
fresh business, 

Corrgér.—More business doing ; Burra £90, tough Cake, £85. 

‘11N in better request ; Banca, £92, Fine Straits, £88 per ton. 

Tin PLATES on the advance ; Coke, 233. 6d., and Charcoal, 29s. per box. 

LeaD, more business. English £19, and soft Spanish £18 153. per ton. 

SPsutER is quoted at £21 ds. on tne spot, and £21 10s. to arrive. 

MoaTe anv Co. 

54}, Old Broad-strect, London, Sept. 27th, 1865. 
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1864. 1865. | 1864. , 1865, 
Perlod— 45 £8/£ 8£ 5&.| Perlood— £¢ 3 4 8| £8 £ S. 
Teak.... seeveell O13 0/12 10 13 10}| Yel. pine per reduced ©. 
Quebec, red pine .. 3 5 415/310 415'| Canada, Ist quality 161019 0) 17 0 18 10 
yellow pine... 215 310/310 4 0 2nd do... 12 014 0} 11 01210 
St.John, N.Byel.. 0 0 0 8/0 0 O || Archangel, yellow 1310 1410! 13 10 1410 
Quebec, oak,white.. 5 5 6 a 610 7 || St. Petersbg. yel... 11 O13 0] 1LlW13 0 
410} 310 410)| Finland.. «eee 8 01010] 8101010 
0 0|0 0 O O|| Memel ..........10 015 0] 10 015 0 
0 5 0| 310 5 0O|| Gothenburg, yel... 10 011 0} 10 ol 0 
6 0/310 610) white 9 © 910} 9 0 910 
310/215 4 0|| Gefle, yellow 10 10 11 10 
315; 315 4 0|| Soderhamn 9l0ll 0; 9loll 5 
3 0/310 315 || Christiania, pe i 
214/210 215 12h. by 9 by9 $18 0293 0} 18 023 0 
810/510 610)|  in..... yellow 
6 0/| 510 6 10}| Deckplank, Dnts, ™o 8 6 
00/0 0 0 0]| perdotasin..p °%4 2 scale 
8 © 710 810 || Staves, per standard M. - 
St. Peters 810 910/819 9 sv || Quebec, pipe...... 60 0 659 60 0 65 0 
Deals, per O., 12it. by 3 by 9in, 1 punchon 18 6 190] 18 OW 0 
Quebec, wht.spruce /3 017 0 151018 0 || Baltic crow } 170 0190 0/220 0 2500 
St. Jhn,whispruce ]2 014 0 13 015 0|| pipe......+- 








Tue Sream Suiprine Trape or Bostoy.—It seems at last, says 
the Boston Post, that Boston is really awake, and begins to realise 
the great importance of establishing steam communication with our 
principal Southern ports. ‘fhe close of the war introduces a new 
era in the mode of coastwise transportation. It is apparent that 
the principal part of cur trade with these ports is to be carried on 
by steam vessels. How important, then, that Boston should com- 
menze the work in season if she wishes to reap the benefit of the 
trade which has already commenced. We are glad to announce 
that William H. Lincoln and Co. have started a line of first-class 
steamships. ‘Lhe two steamers have already been purchased, and it 
is their intention to add another steamer to tue line. The same 
parties are also making arrangements for a line to Mobile. We 
understand these steamers are especially adapted for the business, 
being of light draught of water, which is particularly necessary on 
account of the bar below New Orleans. 
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THE BOARD OF TRADE TEST FOR MARINE 
BOILERS. 


A sHoRT time since we were enabled, in as quiet a way 
as is possible in our position, to do some little service to 
certain officials connected with the Marine Department of 
the Board of Trade. It is possible that they may not feel 
grateful to us, but we do not know any other less dis- 
agreeable way than that which we adopted for saving gentle- 
men belonging to her Majesty’s civil service from a not im- 
possible in futuro verdict of manslaughter. Exactly a 
month ago* we commented upon the very dangerous and 
improper general order, issued from the head-quarters 
of the Board of Trade, with regard to estimating and test- 
ing the strength of the marine boilers under the care of the 
engineer surveyors. As is well known, every boiler of a 
steam vessel carrying passengers can (in order to carry out 
the provisions of the Merchant Shipping Act) be required 
to be tested to twice its working pressure. This is, no 
doubt, per se, a very good practice, but, unfortunately, the 
engineer surveyors are told besides that “ any boiler which 
undergoes, without absolute bursting, a given hydraulic 
pressure may be worked to half that pressure of steam.” 
No temporary or even permanent alteration of volume or 
bulging is to be taken into account. Incredible as it may 
seem, we could mention the names of one or two makers 
who have appealed to this fiat in order to have a boiler d 
which had actually been somewhat ruptured, though not 
completely burst, by the hydraulic test. We need —— 
say that we commented with some natural severity on suc 
acase of crass ignorance—bad enough, in all conscience, with 
the petty owner of a five-horse boiler, but excessively mis- 
chievous in the case of an important public department to 
whose care are, in a great measure, committed the steam 
boilers of our passenger-carrying vessels. And from what 
has since come under our notice, above and beyond what we 
then knew, we do not wish to retract a single expression. 
It will be seen that at Whitehall there exists a confusion of 
ideas betwixt the proof strength and the bursting or ultimate 
strength of a steam boiler. It need scarcely be said that 
the ultimate or bursting strength of a good boiler ought to 
be eight times its working pressure. ‘Taken by itself, the 
mere requirement to work a boiler up to half its proof 
strength is right; but then, this proof strength must 
itself be only one-fourth of its calculated bursting strength. 

Such was the state of things, or rather of ideas, at White- 
hall about a month ago. It now appears, from the letter of 
one of our correspondents, which appeared in our last number, 
that the officials apparently responsible for the issue of this 
general order, have, seemingly under the stimulus of our 
remarks, appealed for a decision between themselves and 
us in this matter to the majority of the marine engine- 
making firms of the kingdom. The gentlemen have thus 
framed a series of four little innocent-looking questions, 
apparently on the points at issue, which inquiries were duly, 
and no doubt correctly, given by a correspondent last work. 
It will be seen that the promulgation of this circular is a 
virtual proof of the correctness of our matters of fact, 
and reflection will also show that they contain internal 
evidence as to the correctness of our deductions therefrom. 
The circular also strangely testifies to the ingenuity of its 
author. Like the famous definition of speech the questions 
are apparently framed, not so much for the sake of answers, 
but for the sake of concealing the true answers. If put 
point-blank to us in a law court, we freely confess that we 
might be at loss to answer them as they should be answered. 
Like a lady’s letter, again, the gist of which is said to be 
generally contained in the postscript and the erasures, 
it is the fourth and last question within which is delicately 
wrapped the real point at issue. Transposing, there- 
fore, their consecutive order, we find ourselves met by 
question No. 4 :—“ If, after a boiler has stood satisfactorily 
— test by hydraulic pressure, it should be disco- 
vered that a strain upon stays has exceeded 5,000 lb. per 
square inch, ought the pressure allowed on the safety whe 
to be, on that account, reduced to less than half the pressure 
satisfactorily borne by the boiler when under hydraulic 
pressure ?” Now here is a question that, asked in (say) the 
hallowed precincts of the Old Bailey, would really make 
us very uncomfortable. We should probably not have the 
presence of mind sufficient for oie, in our turn, the 
question—How much, in a given case, has this supposed 
strain upon the stays “exceeded 5,0001b. to the square 
inch?” If only by a few ounces, if only by a few pounds 
if only by a few tens of pounds, then pass the boiler; but 
if the boiler, which ought only to be worked up to 23 tons 
per square inch, is absolutely tested up to, or nearly up to, 
its ultimate strength, then most certainly “ought the 
pressure allowed on the safety valve to be, on that account, 
reduced.” The working load on a sound boiler ought to 
be, at the most, 24 tons to the square inch ; the testing 
load twice this; and the calculated bursting strength 
should be eight times the working load, or four times, and 
not equal, or nearly equal, to the cold hydraulic test. 
These repetitions are almost puerile were they not necessary 
to meet a case which, though itself puerile in a scientific 
Sense, is really an important public question. 

With this little explanatory answer to No. 4, we now 
come to No. 3 question:—“In many boilers is not a 
thorough examination impossible; and if so, is hydraulic 
Pressure the only safe and trustworthy test of the boiler’s 
efficiency ?” This question would be put in a fairer way 
by saying:—“In the case of an old boiler, when you 
cannot get accese to all the parts for examination, is it not 
advisable to test by hydraulic pressure?” However, we 
may observe that, undoubtedly, a thorough examination is 
a ortunately impossible in many boilers, and all such 
h €rs are more or less unsafe. Undoubtedly, also, the 

ydraulic test is, under certain conditions, a “safe and 
trustworthy test of the boiler’s efficiency ;” but it is not the 
only test: it cannot replace everything—careful working, 
workmanship, and good materials—and above all, it is 
pr as Mr. Robertson seems to fancy, a means of estimating 
the ultimate strength of a boiler. In fact, to test a boiler 


* Sce Tue Excueze of September 8th, pp. 163-4. 








up to, or nearly up to, its ultimate strength, or even only u 
to one-half its ultimate strength, is not merely not “safe an 
trustworthy,” but highly dangerous. 

We now come to N o. 2:—“Is it the practice of marine 
engineers to test new boilers by water to double the 
intended working pressure before they leave the works ?” 
Yes, it is the practice of marine engineers to do this, but 
the engineer who knows his business will have previously, 
before testing the boiler, designed it to stand a pressure 
eight times the working pressure, and four times the 
hydraulic testing pressure, before it does burst. 

As regards the first =, whether “ the practice of 
testing boilers by hydraulic pressure to double the working 
pressure (as at present — by the Board of Trade) is 
satisfactory as regards public safety ?” we should say that 
the practice of the Marine Department of the Board of 
Trade is satisfactory—sublime—but that their theory is 
ridiculous. In other words, the 0 me manage 
the matter very fairly, as is proved by the fact that compara- 
tively few boilers burst, but these gentlemen do so, not by 
the aid, but in spite of, their instructions. A strange 
thing, in fact, evinced by these four questions is the 
want of knowledge of the questioner of the real condi- 
tions under which the actual examinations are carried 
out—conditions which, by the way, are very generally 
known to the public. An engineer-surveyor has to give a 
written declaration, before the nger vessel clears out 
of port, that the boilers are for six months’ fair wear 
and tear. He does not, as one would suppose by the ques- 
tions, in all cases apply the test as a preliminary to passing 
a boiler. All new boilers are, indeed, tried by water pres- 
sure as a test of the workmanship, but in the case of old 
boilers is is rather employed by the surveyor as a means of 
aa demonstration to the owner that an old ricketty 

iler is really unsafe, and must either be renewed or 
worked under a lower pressure. 

We must now ask a little question of ourown. Will 
the answers of our marine engineers be favourable to 
Mr. Robertson’s original views in boiler engineering ? We 
should say that, mirabile dictu, most of them would be in- 
clined to answer, at least at first sight, “ Yes” to the three 
first mild questions, and that the affirmative impetus thus 
acquired may even carry many over the fourth. Out of 
purecarelessness and ignorance of the real state of the case— 
which is rather concealed than explained by the insinuating 
four “ questions" we have just tried to answer—many will 
write down that four-fold “ Yes,” which may even help to 
continue the dangerous state of things we have just been 
speaking about. Yet another and more subtle cause may 
tend to this. There are, of course, second-rate and third- 
rate makers of marine engines, just as there are second- 
rate and third-rate makers of buttons, or of anything else 
which cannot be made without an expenditure of brains 
and capital. A second or third-rate maker is one whom 
either from want of brains, of capital, or even of principle, 
or of all combined, has at some period of his career 
killed the goose with the golden egg, and turned out bad 
work regardless of the consequences. This class will be 
delighted to be able to economise material and workman- 
ship by the means offered them by Mr. Robertson. Instead 
of making a boiler intended to work under a pressure of 
20 Ib. of steam, able, as it ought to be, to resist a bursting 
pressure of 160 lb., and to safely endure a hydraulic pres- 
sure of 40 lb., it is of course very much cheaper to make it to 
stand only 40 Ib., or thereabouts. The boiler may burst 
just as the hull may break its back—but then, what are 
underwriters and marine insurance companies for ? 

Of real value and aid to makers, to the engineer-surveyors, 
and the engineering public, would be the circulation, by 
Mr. Milner Gibson, amongst our first-class marine engine 
makers, of some such questions as the following with 
respect to the staying of flat surfaces : — 

1, “ What is the practice with your firm as regards 
portioning the stays in the flat surfaces of boilers ? 

2, * What working pressure is allowed by your firm per 
square inch of sectional area of stay ? 

3. “Suppose that you were required to certify that a flat- 
sided boiler, intended to take a vessel on a long sea voyage, 
is sufficient for six months’ service at sea; could you, as 
an engineer, with — and satisfaction, do so if the pro- 
portions of the stays did not come up to the standard you 
name ? 

4. “Supposing that you could pass the boiler without 
the stay power named, on what would you, as an engineer, 
rely to withstand the pressure during the voyage ?” 


pro- 





THE DUBLIN INTERNATIONAL EXHIBITION. 
No. I. 

THE display of tools and machinery in the Exhibition is 
hardly as varied or interesting as might reasonably have 
been anticipated ; and, indeed, the same remark applies in 
degree to many other departments as well as the ma- 
chinery court. No attempt to underrate the scientific and 
art productions as a whole is intended; for, perhaps, any 
slight feeling of dissatisfaction that the visitor may expe- 
rience is due only to the absence of some very novel feature 
to fix the attention. International exhibitions have come 
to be regarded as institutions, and it would appear that no 
limit is to be assigned to their reproduction. Hardly has 
one’ arrived at its ephemeral maturity, when another is 
projected by some neighbouring country or province. 
Such being the case it is no matter of surprise if a want of 
novelty becomes the characteristic attribute of exhibitions 
generally, Vast and frequent as are the additions made 
by science and research to manufactures and arts, they are 
not such as to justify the assumption that each consecutive 
exhibition shail contain even one feature strikingly new. 

Notwithstanding, then, that the building contains but 
little that is absolutely new, it is furnished with a highly 
interesting and carefully chosen collection of science and 
art productions; and without considering that the idea of 
this Industrial Exhibition was subsequent to the original 
rg of a winter en, and toa great extent subor- 

inate to it, the whole is calculated to reflect much credit 
on the promoters, and it is believed will prove remunerative 
to them in more serses than one. It appears that some 





> difficulties attended the establishment of the ma 

chinery department, and whatever their nature may have 
been, two persons undertook the office of superintendent, 
each giving way to the gentleman at present holding the 
position. By his exertions matters were pushed on, and 
the department was opened about a week subsequent to 
the inauguration by his Royal Highness the Prince of 
Wales—too late, however, for the inspection of that august 
personage. 

At the extreme end of the annexe is erected a fine hori- 
zontal engine of 25-horse power, the duty of which is 
threefold: it serves to work a set of pumps for the supply 
of a tank constructed on the roof of the xhibition, - 8 a 
second pump erected underneath the flooring for the foun- 
tains, and, in addition, drivesa fan for the ventilation of the 
building. The tank, containing 20,000 gallons, is erected 
at the summit of the building, and is in communication 
with eight hydrants, the whole arrangement being designed 
to obviate the risk of destruction by fire. The pump for 
the supply of the fountains in the grounds is one of 
Appold’s construction, and is capable of delivering 1,400 
gallons per minute. The ventilating apparatus consists of 
a large fan, which drives a current of air through a system 
of chambers under the flooring of the building, provision 
being made for heating the air as it passes, in order to pre- 
serve a uniform temperature in the winter season. Such 
an arrangement indeed is essentially necessary to the 
original intention of the undertaking ; for when the build- 
ing has been cleared of its contents it is pro, to 
arrange it as a winter garden, with fountains, tropical 
plants, &c., and doubtless it will become under judicious 
management, a favourite place of public resort. 

Close to the western entrance of the machinery court 
there is asteam engine of a somewhat novel and interest- 
ing construction, by Mr. J. W. Hackworth, of Darlington. 
As described by the designer, “‘ the movement of the valve 
“ is obtained from one eccentric, the rod of which performs 
“ the functions of a lever, having the valve rod attached 
“ thereto at right angles,and about two-thirds of its length 
“ from the centre of the straps that embrace the eccentric 
“ pulley, while the other extreme of the eccentric rod is 
“ guided by a parallel motion, carried on a weigh shaft, the 
“ said motion answering as a fulcrum, and where the rec- 
“ tilinear movement runs through the centre of the main 
‘“‘ shaft, a proportionate amount of the eccentric’s throw 
“jis communicated to the valve, being the ‘lap’ and 
“‘lead.’ This is designated the ‘lead motion,’ the 
“extent of which is at the option of the engineer, but 
“ when once determined remains invariable. The extremes 
“of this movement occurring when the engine is on the 
“ centre gives the ‘lead’ for either way round, and deter- 
“ mines the relative positions of crank and eccentric. A 
“variable traverse and reverse action is produced by 
“‘ causing the parallel motion to move yyy on either 
“ side of the centre line, as represented by a X, one line 
‘* giving the greatest charge of steam one way round, and 
“ the other the opposite; the charge being reduced as the 
“ line of motion approaches the centre, in which position 
‘the ‘lead motion’ only is in action, the ‘ traverse’ being 
“suspended. When both the ‘lead’ and ‘traverse’ are in 
“ action, one is at the middle of its traverse when the other 
“is at the extreme, or, in other words, they are at right 
“angles.” The advantages proposed to be attained by the 
above system are, in the first ory an increase of useful 
effect by a better timed action, which is secured by quickness 
in opening the valve, which is effected by a combination of 
two right angle movements, immediately followed by a 
partial suspension of motion, consequent on the movements 
counteracting each other. The further advantages claimed 
by the inventor are a nearer approach to mathematical 
correctness than the “link motion;” a greater range of 
variation with less machinery; joints more durable, and 
easier of adjustment; with a considerable reduction of the 
power necessary for the several manipulations. An addi- 
tional improvement is adapted to this engine for economising 
fuel. It consists in passing the waste steam through the 
feed-water reservoir, and so raising the temperature con- 
siderably before the water comes to be utilised, 

Close at hand to this engine is erected one of Stur- 
geon’s patent steam hammers. The peculiarity of this 
hammer is that the valve gear is dis in such a manner 
that its action is consequent on the blow to which the 
material is subjected, and immediately succeeds the con- 
tact of the hammer with the material ; thus the machine is 
self-adjusting, and will adapt itself to the thickness of the 
piece of metal to be operated on, the length of stroke 
varying with considerable rapidity as the material is turned 
or becomes reduced. There is no back pressure whatever 
on the piston; and, therefore, each blow of the hammer is 
administered with the full force of the steam above. Bya 
simple contrivance the gear can be so adjusted as to give 
very light blows, either single or consecutively, or to 
deliver very heavy blows at long intervals, the action being 
completely controlled by one handle. The gear being en- 
tirely free from cams and tappets, and containing but few 
working parts, the liability to severe wear and tear is to a 
great extent reduced. This hammer was designed especiall 
to obviate some of the defects hitherto attendant on the self- 
acting principle; and the designer appears to have suc- 
ceeded in overcoming many, if not all, his difficulties, and 
in turning out a compact and, at the same time, powerful 
hammer, 

The printing machines exhibited by Messrs. Hughes and 
Kimber, of Fetter-lane, some points of novelty and 
interest, and when at work attract considerable attention. 
The lithographic printing machine, one of the ¢ linder 
class, is an immense improvement on the hand press 
hitherto so largely used, and is stated to be capable of 
printing 7,000 impressions per day, while the old machine 
can produce no more than 300; in other words, the im- 
proved machine wlll tarn out more than twenty times the 
work of the old-fashioned press, and does not pom, | 

ter Cone pulleys and counter shafts can 
applied to this machine, should variable speeds of working 
be desired, such an adaptation enabling the printer to alter 
the rate of pulling-off to any given number of impressions 
per hour. The inking apparatus is self-acting, and the 





214 


THE ENGINEER. 











damping can be made so if desired ; the latter, however, is 
not usually so arranged. for experience shows that the 
damping apparatus, particularly in the execution of the 
finer descriptions of colour-printing, does not work so well 
when entirely self-acting. The supply of ink in these 
machines can be altered to any degree, from a mere shade 
to the full depth of the colour, whatever it may be. In 
registering colour work the cylinder stops at each revolu- 
tion, so that the layer-on may have sufficient time to adjust 
the paper with the greatest accuracy, a matter of the 
highest importance in colour-printing; so much of the 
effect depends on the nicety with which the various tints 
are made to coincide. One of the most obvious advantages 
in this machine is that the stone is for the most part 
within the printer’s view. To M. Huguet is due the 
credit of applying machinery to lithographic printing. 
Some ten years ago he produced a machine which has since 
undergone many improvements, the same, in fact, that is 
now being exhibited, and which bears the name of the in- 
ventor. 

The other machine, supplied by Messrs. Hughes and 
Kimber, for printing the Medical Press, shows some novel 
and useful elaptotians which render it more suitable for 
book-work than journal printing. 

In machines of this class one of the chief desiderata has 
been some appliance for stopping the motion instantly, 
failing which a certain amount of slipping is likely to take 
place, and a consequent want of fine definition in the work. 
‘This appears to be obviated completely in the machine 
exhibited. The usual construction is a fast and loose 
pulley—an arrangement that was found to act imperfectly 
—and for this has been substituted a friction pulley, which, 
acting as fast and loose, serves the desired end, by 
stopping the machine instantly. The length of the machine 
being considerable, a large salling power is gained, and as 
the forme can be inked twice, better and blacker impres- 
sions are obtained. As the cylinder is made to revolve in 
one direction only, it receives no motion until the paper has 
been taken by the grippers—an arrangement that insures 
good register, suitable for book-work. 


THE GOLD FIELDS OF OTAGO. 

Some lengthy statistical reports, from mining surveyors and others 
have just been laid before the Provincial Council at Otago, New 
Zealand. 
turns, showing the present condition and extent of the gold fields 
of that province :— 

Since April, 1864, many new discoveries of gold have been 
made, and among the most important is that in the district of 
Gabriels, of an immense belt of auriferous tertiaries. A large field 
has been opened on the Upper Manuherikia, and on the east and 


west tributaries of that river, Dunstan and Hill’s creeks, as well as | 
at Blackston Hill, likewise the valleys of the Idaburn and Poolburn; | 


M’Craes Flat, on the Deep Dell creek, promises well also as an 
auriferous region. Nearer ‘Dunedin the creeks, flowing into the 
Silverstream from the Boulder Hill watershed, contain gold in re- 
munerative quantities. At Taturau, on the Matnara river, a small 
‘rush,’ a few months since, attracted a limited mining population, 
and two gullies named Bendigo and Tipperary, on the Ardgour 
creek, are now worked with satisfactory results. Thirty miners 
are located at Roberts’ Flat below Dusky Hill, and the whole of the 
watershed of the Pomahaka is pow known to beauriferous. As 
the yield of copper ore is now diminishing in England, it may be 
interesting to smelters to learn that in the last-named district 
several | amy age specimens of that ore have been found. 
Some of the flats on the Awamoko were reported as auriferous by 
Mr. Thornley, in November last, but to w extent is not yet 
known. In the ranges known as the Chain Hills, beyond Green 
Island, gold in remunerative quantities has been found, and it is 
— that undiscovered auriferous quartz lodes exist in the same 
ocality. 

Gold is thus proved to be distributed over nearly the whole of 
that portion of the province which lies to the east of Southland 
and Lake Wakatipu. It is stated that with the | meng mining 
population it is doubtful whether the discovery of fresh fields is 
desirable, since at each fresh announcement there is a great rush 
from the established workings, which, by patience, might have been 
made remuverative, while, at the new fields, where one person 
becomes rich, ninety-nine fail to obtain ordinary wages. 

Old Tuapeka is still the leading gold field, and has larger supplies 
of water, but the larger the supply the greater is the demand, so 
that the price per sluice-head is now twice as much as when only 
three or four heads were obtainable. Waitahuna requires capital 
to develope its resources, while those of Waipori are just beginning 
to prove remunerative. The application of capital has been of 
advantage at Mount Benger, where many fine races have been con- 
structed and a good supply of water secured. Improved dredging 
machines have been built for sweeping the floor of the golden river 
Molyneux, and new ground has been opened on its western bank. 
‘The Taieri and Mount Ida fields have had little assistance from 
capital, but their ———- has been satisfactory, especially at 
Hamilton and the Hogburn, where the population has steadily 
increased, gear ¢ a corresponding i in the escort returns. 
The Wakatipu gold field has suffered more then any other from the 
rush to new fields, though its own yield has not fallen off, and in 
some parts is highly remunerative. The Nokomai field continues 
to prosper, and the miners obtain a righ harvest, especially as greater 
energy and experience make their effects felt. The cold, remote, 
and ice-bound region of the Nevis, hemmed in on all sides except 
where it opens to the Kawarau, is likely to prove a storehouse of 
wealth to those hardy miners who are prepared to brave its 
inclement climate. Switzers has declined in yield and population. 
‘The discoveries made since the beginning of 1864 show that a well- 
defined series of quartz reefs exist in Otago, most of them contain- 
ing fine gold, generally diffused throughout the stone, and averaging 
from 15dwt. to 2oz. per ton. 

The following statistics laid before the council in the same docu- 
ment are valuable, showing the total and comparative amount of 
gold brought down by escort, since the discovery of Gabriels in 
July, 1861:—The quantity escorted to Dunedin during the twelve 
months ending 31st March, 1865, was 353,5550z. 6dwt.; for the 
same period to the 3lst March, 1864, 506,0830z. 9dwt., and to the 
3st March, 1863, 377,1370z. 18dwt. The total quantity brought 
down by the escort, from the commencement to the same date, is 
1,562,3260z. The quantity which passed through the Dunedin 
custom house, is 1,699,6670z., and 63,970oz., the produce of Otago 
have been exported from trans-provisional ports. This gives a 
gross total of 1,763,6370z., of the estimated value of £7,054,544 for 
three years and nine months, or an average of nearly two millions 
sterling per annum, From the return of immigration and emigra- 
tion, it appears that the population of the province has been 
diminished during the year ending 31st March, by 8,399 male adults, 





while there has been an increase of 501 female adults and 313 
children, leaving an actual decrease of 7,585 persons. From Great 
Britain _an accession to the population has been made of 781 male 
and 517 female adults. On the other hand, 3,440 males have re- 
turned to the Australian colonies, and 5,740 have departed coast- 
wise. Of the latter upwards of 4,000 left in March alone, a circum- 
stance accounted for by the west coast discoveries. Of course, 


these 


The following abstract contains the substance of the re- | 





figures only represent immigration and vmigration seawards from 
the port of Dunedin, and would no doubt be materially altered if the 
immigration and emigration landward could beascertained. By the 
census of December, 1864, the total —— of the gold fields was 
15,700 persons. Of these certainly not more than 10,00(. were 
actually miners, and the number last March was only about 7,(00. 
In April, May, and June last, over 6,000 left for Wakama- 
rina, and although many of these returned to Otago, numbers 
went straight back to Australia. The return of gold during the last 
twelve months amounts to 396,0970z., of the estimated value of 
£1,584,888. This will give an average income to every gold miner 
in Otago of 400z., or £155 per annum, or 15}dwt., value £2 19s. 4d. 
per week. The applications for agricultural leases number 175, 
covering 1,693 acres 3 roods; and 508 residence areas, comprising 
238 acres 1 rood, have been taken up under the gold fields regula- 
tions, giving a total for settlement of 1,932 acres. Application has 
been made for 76 gold mining leases, covering 370 acres; 594 
extended claims (requiring five men to one acre), comprising 620 
acres, have also been taken up. 

At Tuapeka Mr. Surveyor Drummond reports that the principal 
mining operations in the Gabriels district are still at the Blue Spur 
and the Spurs of Wetherstons; that as the various claims get into 
good working order the value of shares increases, till some have 
lately changed hands at prices varying from £500 to £1,100 sterling. 
Water is scarce, but works in construction will partially meet the 
demand. ‘The scarcity of water has led the miners to form them- 
selves into a company, and they propose to bring in the Deep 
Stream from a distance of eighty miles. The Pioneer Quartz 
Mining Company is actively at work, and has been engaged in 
sinking a shaft till a lode has been touched at a depth of 88ft, from 
the surface, and is expected to yield two ounces to the ton. Tho 
surveyor says that the thickness of the stone struck is 3ft., and 
that the finding of it at the above depth has raised the value of the 
shares, some of which have changed hands at about £800 sterling 
for a twelfth share of the mine, making a market value of the claim 
and plant of about £10,000. A party of twelve miners who took 
up this claim about twelve years ago, with little or no capital, soon 
found themselves able to purchase machiuery, lay tramroads, and 
erect the necessary plant, besides receiving good dividends and 
being able to sell out for £800. 

The Dunstan field being shallow, and entailing little expense in 
working, its miners obtain from £6 to £12 per man per week, the 
latter amount being the mostcommon. On the banks of the Clutha, 
particularly near Frenchman’s Point, sluicing operations are active, 
as the ground has long been known to be of extraordinary richness, 
the amounts of gold extracted being unprecedented except in the 
earlier days of the district. From the claim of Ferand and party, 
as much as 214 ounces have been obtained from a single paddock 
since the commencement of their operations, and ground equally 
rich has been worked in other claims. This ground requires to be 
worked with costly machinery. The rush to the West Coast nearly 
depopulated the Lake District, causing a complete stampede and 
unusual excitement ; yet at the time of the rush the works in the 
Lake District were progressing satisfactorily, and costly mining 
property was sold for a mere trifle. Many preliminary works were 
thus left shorthanded, and in many instances wages to the extent 
of £5 and £6 per week were offered, but no men found to accept 
them. Some of the works thus abandoned were highly auriferous, 
and that at Bracken’s Gully is yielding about £12 per man per week. 
At Hamilton, although the population is decreasing, the value of 
machinery is rising. The amount of capital invested in mining 
plant throughout the province is estimated at £176,091, and the value 
of the plant in the Nevis and Switzer districts, whence no returns 
have been received, is supposed to be £12,000. 

The Otago Daily Times says that the quantity of gold exported 
from the province of Otago during the current year to this date is 
143,9400z. 5dwt. 

The quantity previously exported is as follows :— 

1861 «1 22 oe oe of of 
1862 .. oo ce oe 

1863 .. 
1864 .. 








1,621,457 
Making a grand total since the discovery of the gold fields of 
1,765,3970z. 5dwt, 
The escorts have brought down the following quantities of gold 
during this year :— 








oz. dwts, 

January 14 «. .. ee. 06 60 ce 60 10,952 15 
am 7 «2 Ot s0 ov. ee S62 : 10,056 3 
February 11 .. .- oo «oe of of eo oe 10,715 0 
Zz eee ate ie 11,309 15 
March 10 ° 12,679 11 
a 24 ‘ 191. 5 
April . + oo oe 11,491 2 
am SG w —s 9,507 5 
May Swe om . - 3,723 0 
” 20 . e ee ce oe 7,745 19 
June 3 ° oo ° +. «+ 6,666 14 
ted 16 : ee ea " ee 9,014 13 
2” 30 . . . - 842418 
July 1h se ce oe ee - 8,378 11 
137,577 11 


The total amount of gold exported during the past month was 
15,251oz. 10dwt., the duty on which was £1,906 8s. 10d. The 
total quantity of gold exported for the quarter ending 30th June, 
was 54,0340z. 8dwt., the duty being £6,754 63. 4d. 


APPLICATIONS OF THE SPECTRAL ANALYSIS 
TO ASTRONOMICAL PHENOMENA. 


THE president of the Midland Institute, Lord Wrottesley, 
selected as the subject for his inaugural address, delivered 
on the 25th ult., “ The Recent Applications of the Spectral 
Analysis to Astronomical Phenomena.” ‘The paper was 
sufficiently able, and admirably adapted to a mixed audience. 
Much of the introductory portion is of too “ popular” a 
character to render it quite suitable to our pages. ‘The fol- 
lowing extracts, however, possess considerable interest :— 


The celebrated German optician, Fraunhofer, had perceived that 
the solar spectrum was crossed at right angles to its length by dark 
bands. Fraunhofer published a description of these, accompanied 
by a map, in which he represented more than 600 of these lines, 

inding that they always occupied the same invariable position on 
the spectrum, he designated the more important by letters of the 
alphabet, and the lines so designated still bear his name; thus we 
say, the line D of Fraunhofer, and so forth. But Sir D. Brewster 
and M. Kirchhoff have discovered that more than 2,000 of these 
dark lines exist in the solar spectrum. Fraunhofer observed that 
when the source of light was changed a different set of lines 
appeared: but he discovered nothing more. He was unable to 
account for the appearance of these lines, and probably, was very 
far from suspecting the significant part which they would play in 
future discoveries, Sir David Brewster, and subsequently Pro- 
fessors Miller and Daniell, discovered that certain coloured vapours 
had the power of absorbing the sun’s rays, and producing a series 
of dark tends in the light transmitted through them. In 1822, Sir 
John Herschell described the spectra of muriate of lime, nitrate of 
copper, and other substances; and in 1827, in his article on “ Light,’ 
he states “that the salts of soda give a copious and purely homo- 
geneous yellow, those of potash a beautiful pale violet. The colours 
thus communicated by the different bases to flame afford, in many 
cases, a ready and neat way of detecting extremely minute particles 
of them.” Chloride of sodium, or common salt, is so extensively 
diffused in nature, that it is difficult to procure a spectrum 
without the line which denotes its presence. The mere stroke 





of the hand on a garment will throw molecules of thig 
substance into the atmosphere of the laboratory, and there- 
upon this intensely yellow line immediately appears. In 1835 
Wheatstone examined various spectra produced by the electric 
spark, and in his report to the British Association in that year he 
says:—‘*The spectrum of the clectro-magnetic spark, taken from 
mercury, consists of seven definite rays only, separated by dark 
intervals from each other. ‘These visible rays are—two orange 
lines close together, a bright green line, two bluish-green lines 
(near each other), a very bright purple line, and, lastly, a violet 
line. The spark taken in the same manner from zinc, cadmium, tin 
bismuth, and lead in the melted state, gives similar results; but the 
number, position, and colours of the line vary in each case. The 
appearances are so different that by this mode of examination the 
metals may be readily distinguished from each other.” It was 
experiments of this kind that the new metals, ccesium and rubidium 
were discovered by Kirchhoff and Bunsen. The two lines of coosium, 
in the blue may be seen, when a quantity of the chloride of ccesium 
not exceeding 1-170,000th of a grain of the pure salt is thrown into 
the flame by which the spectrum is produced. A distinguished 
French savant, M. Foucault, to whom I had the pleasure of pre- 
senting the Copley medal of the Royal Society in 1855—M. Foucault, 
in 1849, wrote as follows:—“I caused a solar image, joined by a 
converging lens, to fall upon the (voltaic) arc itself, an arrange- 
ment by which I was able to observe simultaneously the superposed 
solar and electric spectra; and I observed myself in this manner, 
that the double brilliant line of the are coincided exactly with the 
double black line D of the solar light.” Here we have the germ of 
that glorious discovery, which, if it be completely established, will 
constitute a new era in astronomy. But M. Foucault failed to 
perceive the full significance of the words he had traced. Our sun 
1s surrounded by a vast luminous atmosphere, called the photosphere, 
which envelopes a solid or liquid nucleus ; and, arguing from 
analogy, we may presume that the stars are so formed also. They 
must at all events be self-luminous bodies, or their light could 
never reach us, We have now gone through all the preliminary 
matter, which it was necessary to state before I even attempted to 
give you some idea of the nature of the method by which we believe 
we have arrived at that astounding piece of knowledge—the know- 
ledge of many, at least, of the elements of which the sun and stars 
are composed. The theory is due to the distinguished German 
philosopher, Kirchhoff, above mentioned. It is stated as follows by 
Professor Miller:—* The spectrum produced by the ignition of a 
solid or liquid always yields a coptinuous band of light, containing 
rays of all degrees of refrangibility within the range of its two 
extremes; but the same body, when converted into vapour, may 
produce a luminous atmosphere, which may emit rays of certain 
definite refrangibilities only, so as to produce a spectrum consisting 
of aseries of bright bands of particular colours, separated from 
each other by intervals more or less completely dark. . - And 
the same substance, vapour, or gas, has the power of absorbing rays 
of these identical refrangibilities,” that ic, rays whose vibrations 
are in harmony with their own. ‘Now, Kirchhoff supposes 
that in the luminous atmosphere of the sun the vapours of 
various metals are present. each of which would give its cha- 
racteristic system of bright lines; but behind this incan- 
descent atmosphere, containing metallic vapour, is the still 
more intensely heated solid or liquid nucleus of the sun, which 
emits a brilliant continuous spectrum, containing rays of all degrees 
of refrangibility. When the light of this intensely heated nucleus 
is transmitted through the incandescent photosphere of the sun, the 
bright lines which would be produced by the photosphere are 
reversed (that is to say, extinguished); and Fraunhofer’s black 
lines are, therefore, the reversed bright lines of which the spectrum, 
due to the gaseous atmosphere of the suo, would consist, if the 
intensely heated nucleus were no longer there.” ‘This beautiful and 
most faccinatirg theory, rife in important results, bas not, I believe, 
been yet universally received, on the ground that it does not 
explain facts known respecting the vapours of hydrogen and some 
others ; but this has been the fate of all theories, and pre-eminently 
that of the wave theory of light, which, after a time, was found in 
harmony with many facts, which at first appeared fatal, and ended 
by suggesting experiments which proved its truth, and which 
otherwise had never been made. Kirchhoff constructed a delicate 
apparatus by which the solar spectrum and the spectra given 
by the various metals could be compared together, and thus 
he discovered that the dark line B in the orange of the 
solar spectrum corresponds to a line given by the spectrum of 
potassium ; in like manner C in the orange corresponds to hydro- 
gen ; D in the yellow to sodium; E in the green to iron; } in the 
green to iron and magnesium; F inthe green to strontium (?), iron, 
and hydrogen; G in the blue to iron; H in the violet to calcium. 
It must be borne in mind, however, that many of the metals have a 
treat many other lines which characterise their spectra in addition 
to those above named. Thus, iron has seventeen such lines, 
magnesium three, and chromium three, in the small space contained 
between E and 6 of the spectrum. By observations of this kind 
diligently, carefully, and skilfully carried on, that is to say by a 
comparison of the bright lines in the spectra of various metals with 
the dark lines of the solar spectrum, Kirchhoff concluded that the 
following metals were present in the sun’s atmosphere, viz., 
potassium, sodium, maguesium, calcium, iron, nickel, chromium, 
manganese, and perhaps cobalt; and Angstrém believes that he has 
discovered in the blue and violet extremity bydrogen and 
aluminium, and perhaps strontium and barium. Fraunhofer, in 
1823, aud Donati, in 1862, had described the spectra of a few stars; 
but more recently Professor Miller and Mr. Huggins have con- 
structed an instrument with which they have compared the spectra 
of the moon and planets and some of the fixed stars, and even of 
the nebulw with the spectra of the principal metals. Professor 
Phillips, in his late address, thus describes the results of the obser- 
vations of the spectra of the moon and planets:—“In the moon 
and Venus no lines are found due to the atmosphere. In Jupiter 
and Saturn, besides the lines identical with some produced in our 
own atmosphere, there is one in the red that may be caused 
by the presence of some unknown gas or vapour. Enough 
is ascertained in the case of Mars to discountenance the 
notion of his redness being due to a peculiarity of the soil.” The 
observations of the spectra of the stars and nebulw are attended 
with very great difficulty. Professor Miller and Mr. Huggins, in 
their paper in the “ Philosophical Transactions ” of 1864, say that 
“ their light, even when concentrated by au object glass or speculum, 
is found to become feeble when subjected to the large amount of 
dispersion which is necessary to give certainty and value to the 
comparison of the dark lines of the stellar-spectra with the bright 
lines of terrestrial matter. Another difficulty, greater because 1t 15, 
in its effect upon observation, more injurious, and is altogether 
beyond the control of the experimentalist, presents itself in the ever- 
changing want of homogeneity of the earth’s atmosphere, through 
which the stellar light has to pass. On any but the finest nights 
the numerous and closely-approximated fine lines of the stellir- 
spectra are seen so fitfully that no observations of value cau bo 
made.” The telescope employed was a refractor, of 8in. aperture 
and 10([t. focal length. ‘The results of these observations up to 
September, 1864, so far as they regard the stars and nebula, may be 
shortly described as follows :—Owing to the great difficulties above 
alluded to Messrs. Miller and Huggins are only enabled to present 
satisfactory results, at least actual increases, in the case of three 
stars. ‘I'he spectrum of Aldebaran, a pale red star, has been com- 
pared with the spectra of sixteen terrestrial elements; aud this star 
has been found to contain sodium, magnesium, hydrogen, calcium, 
iron, bismuth, telludium, antimony, and mercury. The ee 
of a Orionis, an orange star, is described as the most pes ger 
remarkable yet examined. Strong groups of lines are visible, 
especially in’ the red, the green, and blue portions. It has ee 
pared also with the spectra of sixteen elements, and the star 2 
to contain sodium, magnesium, calcium, iron, and bismuth. to 
spectrum of B Pegasi, a fine yellow star, is closely orn oe 
that of a Orionis. It was compared with the spectra of nine 0 4 
terrestrial elements, and the star was found to contain sodium ani 
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magnesium, and, perhaps, barium, but owing to the faintness of the 
star and the unfavourable state of the atmosphere, the observations 
of this star are not so satisfactory as the foregoing. The absence of 
lines corresponding to bydrogen iu the spectra, both of a Orionis 
and B Pegasi, is considered a matter cf great interest, “as the lines 
C and F are higtily cbaracteristic of the solar spectrum, and of the 
spectra of by far the larger number of the fixed stars which have been 
examined ;” and these exceptions seem to prove that those two 
lines are due to the Juminous bodies themselves, and not to the 
earth’s atmosphere. Sirius contains sodium, magnesium, hydrogen, 
and perhaps iron; @ Lyrw, sodium, magnesium, and hydrogen. 
Capella, Arcturus, Pollux, a Cygni, and Procyon, all contain sodium, 
and Pollux magnesium also, and iron ; but the observations of these 
five stars were incomplete at the data above-mentioned. Many 
other stars had been examined, but their spectra had not been com- 
pared with those of the terrestrial elements ; all this spectra, how- 
ever, exhibit numerous lines. The spectra of the nebula are most 
remarkable, and of great interest to astronomers, owing to the 
results of their examinations bearing upon what is termed the 
nebula hypothesis, a theory which assumes that all stellar systems, 
our own included, have been formed from nebulous matter by 
gradual condensation. Nebulw, or cloud-like masses of light, had, 
in some cases been proved to consist of a cluster of stars closely 
packed together, by observations made with large telescopes; that 
is, in the language of astronomers, they had been resolved. Other 
nebulew could not be resolved by less powerful telescopes, but had 
yielded to the superior power of the gigantic reflector of Lord Rosse, 
and thus it was rendered probable that all these ‘nebulw consisted of 
clusters of stars, and that if we both possessed telescopes of greater 
power and our atmosphere would permit us to utilise them, they 
might all be resolved ; but the ob:ervation of their spectra goes far 
to refute this assumption. Mr. Huggins commenced by observing 
the planetary nebulw—that is, nebula which appears circular 
or oval, and present discs like planets. On examination it appeared 
that the light of these nebulw, unlike avy other celestial light 
which had been analysed by ob<ervation of the spectrum, 
was not composed of light of different refrangibilities, and, 
therefore, could not form a spectrum. It is for the most 
part of one colour, and after passing through the prisms remains 
concentrated in a bright line, occupying in the instrument the 
position of that part of the spectrum to which it corresponds in 
refrangibility.” A more careful examination with a narrow slit, 
however, showed that, a little more refrangible than the bright line, 
and separated from it by a dark interval, a narrow and much 
fainter line occurs. Beyond this again, at about three times the 
distance of the second line, a third exceedingly faint line was seen. 
The strongest line coincides in position with the brightest of the 
air lines, and is situated about midway between } and F of the 
solar spectrum, and is due to nitrogen. The faintest line of the 
three coincides with F, the line of hydrogen. Sometimes a fourth 
excessively faint line is seen,as much more refrangible than tbe 
line at F, as the latter is more refrangible than the brightest line. 
Sometimes a faint continuous spectrum appears, due to a bright 
central point; and sometimes, as in the case of the dumb-bell 
nebula (4552 io Herschell’s catalogue), only the one brightest line 
isseeu. ‘Lhe appearances above de-cribed show that the nebula 
from whence they are derived can no longer be regarded as aggre- 
gations of suns of the type of our own. They, or at least their 
exterior envelopes or photospheres, are probably enormous masses 
of luminous gas or vapour, for matterin the gaseous state alone emits 
light of certain definite refrangibilities only. It is noted asa remarkable 
circumstance that only one of the lines due to nitrogen is seen ; and 
Mr. Huggius concludes his paper with the important and suggestive 
remark that this may denote a form of matter more elementary than 
even nitrogen, which chemical analysis has hitherto failed to detect. 
Is is observed by the authors of theso valuable communications to 
the Royal Society, and it is a remark which cannot fail to make a 
very deep and lasting impression on all inquiring minds, “ that the 
elements most widely diffused through the host of stars are some of 
those most closely connected with the constitution of the living 
organisms of our globe, including hydrogen, sodium, magnesium, 
andiron. These forms of elementary matter, when influenced by 
heat, light, and chemical force, all of which we have certain know- 
ledge are radiated from the stars, afford some of the most important 
conditions which we know to be indispensable to the existence of 
living organisms, such as those with which we are acquainted. On 
the whole, we believe that the foregoing spectrum observations on 
the stars contribute something towards an experimental basis on 
which a conclusion, hitherto but a pure speculation, may rest, viz., 
that at least the brighter stars are, like our sun, upholding and 
euergising centres of systems of worlds adapted to be the abode of 
living beings.” 





THE WRECK REGISTER AND CHART FOR 1864, 
(From the “ Lifeboat.”) 

In the face of the gratifying fact that our commerce is year by 
year expanding itself by many thousands of tons of shipping, it isa 
lamentable and mortifying truth that the advance of our science 
and skill does not keep pace with this expansion, in diminishing 
= number of wrecks that every year play out their tragedy on our 
shores. 

With unfailing progression, the wrecks and casualties during the 
past year have moved on from month to month, until the aggregate 
number amounts to 1,741. 

So great is the number of our losses in shipping, that the admi- 
rable document of the Board of ‘Trade, the ‘‘ Wreck Register,” has 
become at last a publication of great importance and interest, 
chronicling, as it does every year, with unfailing accuracy, not only 
the loss or disaster to every vessel in our seas and on our shores, 
but also the number, so far as can be ascertained, of the precious 
lives lost therefrom. 

It may be argued that this loss of life and destruction of property 
are the natural consequences of our immense and increasing com- 
merce, representiug, probably, seventy millions of tons of shipping, 
and of the value of five hundred millions of pounds sterling. 

In commenting on the facts detailed in the “ Register,” it is not 
our province to dwell minutely on the destruction of property, as 
that is a matter which concerns shipowners, underwriters, and 
others, but our observations will bear more particularly on the 
lamentable loss of life, although it is an encouragement to know 
that we are making great and rapid progress, by our lifeboats and 
other means, to lessen such loss. 

Oar lifeboats and rocket apparatus have multiplied amazingly on 
the Coast ; and in lieu of having to lament, as in past years, the loss 
of 800 or 1,000 lives during the past twelve months, the number 
who perished on our shores during that period amounted to 516 
only, amongst 4,000 or 5,000 persons placed in immineut peril by 
shipwrecks; the number lost in 1863 being 620. Still this is alarge 
number ; and it isto be hoped that the public will continue to sup- 
Port the National Lifeboat Institution, that it may unceasingly use 
every effort to reduce even that number. 

" It appears from the returns that 30,201 lives have been saved by 
ife boats, the rocket apparatus, shore boats, ships’ boats, and other 
means, from 1855 to 1864 inclusive—a fact which is without a 
parallel in the history of philanthropic efforts—and that 3,619 lives 
Were thus saved last year alone. 

Daring the past few years this country has been visited by terrific 
, nad of Wind; and there is no question that the increase of our 
Shipping casualties has occurred in particular gales of remarkable 
Violence. For instance, in 1859 our shores were visited (among 
ae gales) with the storm which proved fatal to the Royal Charter 
th 446 lives ; in 1860, there was a succession of gales throughout 
fatal on? in January, February, and November, 1861, there were 

gales from N. to E. and S.E., which alone added upwards of 

— the number of casualties in that year; in 1862 the westerly 
= of January, October, and December added upwards of 540 to 

number of casualties ; in 1863, the westerly gales of January, 


b, September, October, November, and December added up- 





wards of 930 to the number of casualties ; and in 1864, the easterly 
and westerly gales of January, February, March, October, and 
November added upwards of 400 to the number of casualties. 

Of the 1,741 vessels which met with disasters in 1864, 1,434 are 
known to have been British ships, and 246 foreign ships; while the 
couutry and employment of 61 are unknown. Of the British ships, 
454 ouly were foreign-going; and of the foreign ships 179 were 
waking voyages to or from the United Kingdom, and 13 were em- 
ployed in the British coasting trade. The remaining 1,095 ships 
were employed in the coasting trade, with the exception of a few 
foreign ships which were passing the coasts of the United Kingdom 
on foreign voyages, and those whose country and employment are 
unknown. 

Of the total number of casualties reported in 1864, 351 were 
casualties arising by collision, and 1,039 were casualties from causes 
other than collisions. Of these 1,390 casualties, 467 resulting in 
total losses, and 923 in damage more or less serious. 

Of the 386 total losses from gauses other than collision, 163 only 
were caused by stress of weather; 89 were caused by carelessness, 
incompetency, aud veglect ; 39 from uoseaworthiness, or defects in 
the ship or her equipments ; and 95 from various accidental causes, 

As usual, the number of ships of the collier class meeting with 
accidents is nearly half of the whole number of ships to which 
casualties happened during the year, amounting to no less than 
844; and this notwithstanding the loss of 74 fishing vessels during 
the various gales of 1864. It is to the unseaworthy and ill-found 
vessels of the collier class that the great number of casualties on 
our coasts are due, It is worthy of notice that, of the 1,741 ships 
to which accidents happeved in 1864, only 136 were steamships, 
ouly 91 exceeded 600 tons burthen, and only 328 exceeded 300 tons 
burthen. 

The tonnage of the ships is given as follows: 


Vessels, 
Vessels under 50 tons .. oc oc oc of of cf co 323 
51 and uuder 100 ,, “66 os we. oe ve” be $32 
101 = 300 ,, oc =e ow ee ee 653 
301 - Ov ,, on ce 86 ee 06 0s ee 6s ee 
601 ae 900 ,, ~-o ~« « © 8 + oo ee oe «6S 
901 wi 1200 ,, oe 06 08 se 08 ce ce c@ e@ S81 
1201 and upwards _,, eo es cf ec ‘eo ce of o@ se 1D 
Total .. se ose oe L741 


The age of the vessels is also given, as before, in the “ Register.” 
During the six years ending 1864, 757 casualties happened to nearly 
new ships—i.e., ships uoder three years of age; 3,152 to ships from 
3 years to 14 years of age; 3.894 to ships from 14 to 50 years of 
age; 300 to ships from 50 to 8U years of age; 9 to ships between 
8U and 90 years of age; 5 to ships between 90 and 100 years of age ; 
and 3 to ships of above 100 years of age. 

The greatest number of casualties, as usual, happened on the east 
coast; but the disasters attended with the greatest Joss of life on the 
coasts, during the six years endiug 1864, occurred on the Irish 
Sea, between England and Ireland. 

These shipwrecks are clearly defined on the wreck chart which 
accompanies the * Wreck Re .ister.” On it is faintly represented the 
fearful sceues which play out their tragedy on our shores every 
winter. We observe that at the entrance of our great trading ports 
all over the kingdom the black dots op the wreck chart are very 
numerous; and while they indicate doleful shipwrecks, they also 
tell of noble deeds performed by our life-boat crews. 

The cargoes of the vessels to which casualties happened in 1864 
are given as follows :— 


Colliers laden eo 00 ce 08 68 (08 te fe ce fe 523 
DID is eo Go. se 2.08 «6 66 08 ov ae op 
Iron and copper ore, dic. 2. 1. «2 oe ce ce ce oe oe 126 
Meeme, Ge, 1s ce ce ce te te ce oe oe ce ce oe OS 
EE uc ee ns oe ce: 50 ee Se ee ee ee ow es SS 
DME sg 60 4b ce) Gi bi ce we we tt we OD 
Other laden veesela 1s co 20 20 00 00 00 ce 60 557 
Vessels in ballast (not colliers) .. .. o2 «2 «+ os 13% 


Passengers and general cargo .. .e « «2 «8 +e of «of 49 


Totelabipe << cc os cc ve co ve Agak 

The winds that have been most disastrous to shipping during the 
six years ending 1864 are here given ; the westerly winds, it will be 
observed, being by far the most fatal: —N., 272; N.N.E., 250; N.E., 
386; E.N.E.. 322; E., 303; E.S.E., 331; S.E., 434; 8.8.E., 306; 
S., 346; 8.S.W., 586; S.W., 943; W.S.W., 639; W.,556; W.N.W., 
648 ; N.W., 653; N.N.W., 316. 

As regards the force of the wind, out of the whole number of 
actual casualties in 1864, 794 happened when the wind was at force 
8 or under—i.e., when a ship, if properly found, manned, and 
navigated, would keep the sea and make the voyage in safety—and 
514 happened whilst the wind was blowing from a strovg gale 
to a hurricane ; 9 occurred with a variable wind; and 73 with a 
wind the force and direction of which is not known. 

Happily, casualties from collisions are not on the increase, either 
absolutely or proportionally with uther casualties. The annual 
average per cent. of all collisions reported, as compared with the 
total number of disasters reported during the four years ending 
1860 is 23-98 ; and during the four years ending 1864, is 22°24. 

But if only collisions properly so called—i.e., collisions between 
two ships both of which are under weigh—be taken, then the result 
will be as stated below: for the four years ending 1860, 17-18 per 
cent.; and for the four years ending 1864, 15:12 per cen'. The 
numbers for the last three years are as follows :—1862, 247; 1863, 
197 ; aud 1864, 243. 

The main causes of the collisions during 1864 are reported as 
being bad look-out, neglect and misapplication of the rule of road 
at sea, negligence, parting cables, and dragging anchors. Only 7 
total losses by collision, and 31 partial losses by collision can, from 
the facts as reported, be attributed to inevitable accident. 

The number of collisions reported in 1864 as happening in 
weather described as dark, very dark, hazy, or thick and foggy, is 
101; while the number happening in weather described as cloudy, 
dark and clear, or clear and fine, was 190. Cases of collision have 
been reported in which no look-out whatever has been kept, or in 
which the deck of the ship has been left without any person in 
charge, and the helm has been lashed down, although the ship may 
have been sailing at full speed, and in a much-frequented part of our 
narrow seas. In cases of this description the master of the vessel 
ought undoubtedly to be prosecuted. 

The enactments in the Merchant Shipping Amendment Act of 
1862, on the subject of collisions, and the rules adopted by her 
Majesty’s Government, and by the Government of the Emperor of 
the French, and accepted by all maritime nations, have now become 
better known, and will, it is hoped, lead to a diminution in the 
number of collisions. 

We have thus attempted to analyse briefly this important 
“ Wreck Register,” and we have seen that Death Lovins a heavy toll 
on our journeys on the sea. We pay dearly and suffer much. 

Every one is now familiar with what is done by our noble fleet 
of lifeboats, the life-preserving apparatus of the Board of Trade, 
and various other means to break the tyranny of the stormy waves, 
and to give safety to the 4,000 or 5,000 poor creatures who suffer 
shipwreck every year on our coasts. 

It is true that no man can contend with the elements, It is 
inevitable that shipwrecks will occur from various causes in our 
seas and on our coasts; but we nevertheless maintain firmly that 
skill and precaution can successfally battle with the most fearful 
storms toa large extent. Sailors are a careless race, and, indeed, 
they must always be so, for a calculating youth would hard) 
select a sailor's life for his profession in the absence of the noble 
instinct which impels our young men to make that choice. 

As we have often said before, those saved by lifeboats would 
probably perish in their absence in ninety-nine cases out of every 
hundred. The following cases which, among scores of others, 
occurred last winter, will show clearly the character of these life- 
boat services ;— 

On the 20th February last the Blakeney lifeboat went out and 
rescued a crew of thirteen men from the barque Amana of Sunder- 
land, which was totally wrecked, during thick weather, about three 





miles east of Blakeney Harbour. The lifeboat also brought asbore 
five men who had previously boarded the vessel in their own boat 
and were unable to reach the land in her again. 

About 9 30 pm., on the 7th December, the St. Nicholas lightship 
was observed throwing up rockets, and a light was seen as if from 
a vessel in distress on the Scroby Sands. The Yarmouth large 
lifeboat was i diately 1 hed, and pr ded in the direction 
of the signals of distress, which were found to proceed from the 
Austriau brig Zorniza, of Lucine, which had stranded on the Scroby 
Sands. Every exertion was made by the lifeboat’s crew to save 
the vessel, and they ultimatel ded in getting her off the 
sand; but having previously lost her rudder, she was quite un- 
manageable, and again got on the sand. The crew, consisting of 
twelve men and a pilot, were then taken on board the lifeboat with 
great difliculty, and afterwards brought safely ashore. The sea 
was very heavy, and one of the beachmen’s yawls, the Bravo, was 
damaged to such an extent in endeavouring to assist the vessyl, 
that ber crew of seven men left her and gladly got into the lifeboat, 
fearing their own boat would sink. 

About 3 a.m., on the 25th November, the Mary Hartley lifeboat 
was launched, and proceeded, in tow of a steam-tug, down the 
river to Buddonness, near Dundee, to the rescue of the crew of a 
vessel reported to be in distress. At daylight the schooner David 
and John, of Montrose, was seen amongst the broken water, near 
No. 2, Gaa Buoy, in adangerous position. The lifeboat immediately 
pulled to her, and with considerable difficulty got alongside, and 
took off the crew of four men, and afterwards landed them in safety. 
The weather was very stormy. The schooner was left at anchor, 
but sunk soon after the crew had been taken off. 

Ou the 7th December signals of distress were observed on a 
vessel near the Little Orme’s Head. The Sisters’ Memorial life- 
boat was launched, and found the vessel at anchor, with her mast 
cast away. She proved to be the flat Morning Star, of Carnarvon. 
With the assistance of the lifeboat, the vessel and her crew of three 
men were brought safely into Llandudno, It blew very hard from 
8.8. W. at the time. 

There are at present 150 lifeboats on the coasts of the United 
Kingdom belonging to the Royal National Lifeboat Institution, and 
35 to local boards. The mortar and rocket apparatus stations now 
pumber 243, and are uuder the managemont of the coastguard and 
the Board of Trade. 

During the year 1864, and the first eight months of 1865, 627 
lives (besides 28 ve-sels) were saved by the lifeboats of the National 
Institution alone, aud 395 by shore-boats and other means, for 
which it granted rewards, A sum of £2,297 was expended by the 
Institution in the same period in rewards, and £34,128 on its 
various establishments round the coasts of the British Isles, 

ln the presence of facts like these the Lifeboat Institution need 
have no misgiving in respect to pecuniary support while it pursues, 
vigorously aud successfully, the great and national objects for the 
promotion of which it was established more than forty years ago. 

It is gratifying and encouraging to find that in proportion as the 
sphere of the operations of the Lustitution increases, its committee 
of management and officers become deeply sensible of their great 
and responsible duties, and of the bigh trust which the British 
public has reposed in them. I's local branches, and the sailors who 
are ever ready to man the life-boats, fully participate in this feeli 
of responsibility ; and so long as this mutual feeling is maintain 
and strengthened, the cause of sufferiug humanity must be the 

ainer. 

. In conclusion, we may ask who can read the account of the life- 
boat services without endorsing the eloquent words of Miss Florence 
Nightingale, when she recently said, in sending her £20 to the 
Life-boat Institution, * I can never see the accouuts of the heroic 
deeds constantly performed in this cause without feeling that the 
age of heroes has not passed away; and may God bless, as he has 
so manifestly blessed, the valiant National Lite-boat Institution” ? 

We may add that contributions in aid of the great and important 
work of the National Life-boat Institution are received by all the 
bankers throughout the United Kingdom, and by the secretary at 
the Institution, 14, John-street, Adelphi, London, 











ON A NEW COTTON GIN FOR SEPARATING 
COTION FIBRE FROM THE SEED.* 
By E. A. Cowper. 

Tue first operation to be performed on cotton when grown and 
ripe is to pick it off the plant or shrub, and out of the pod as it 
ripens. ‘This is commonly done by women and children, though 
the men often have to help. An expert person will pick out all the 
cotton by the use of two fingers and his thumb, leaving the pod on 
the plant; and this is by far the best way of picking it, for the pod 
or husk soon becomes very brittle when picked off with the cotton, 
and gets broken up and mixed with the fibre, much to its injury, as 
it is diflicult afterwards to separate one from the other. 

The next operation is, of course, the separation of the fibre from 
the seed, and here begins the manufacture or application of 
machinery to cotton; for although, undoubtedly, the fibre can be 
taken off the seed by the finger and thumb in the best possible 
manner (and no doubt was so taken off in olden times), still that 
is a very slow process that a man can do no more than one pound 
weight per day, : : 

The earliest approach to a machine was a simple round piece of 
hard wood like a common ruler, rolled on the surface of a flat stone 
either by the hand or foot of a woman, or other person, the seed 
cotton being laid on the stone and the seeds being driven before the 
roller as it was rolled along on the fibre, the roller being too small 
in diameter to mount on to the seeds. 

The next attempt was, in fact, a bond fide machine, though of the 
simplest kind. This was the “ Indian cuarka.” It consists of two 
rollers, of so smal! a diameter that a seed will not enter between them 
(the angle formed by their surfaces where aseed touches them being 
considerably greater than the “angle of friction”), though as they 
are turned and pressed together, the fibre is taken hold of at the 
point of contact and is drawn through between the rollers, being 
pulled or torn off the seed, the fibre breaking wherever it happens 
to be weakest, or most injured by the pinch of the rollers. 

The top roller is now commonly of iron or steel, sometimes very 
finely fluted, aud about fin. or jin. diameter; while the bottom 
roller is of hard wood, and about Zin. to 3in. diameter. 

This “ Indian churka” has been in use (made entirely of wood), 
it is supposed, for two thousand years. 

It turns out but a Very small quantity of cotton per day; and as 
it is impossible to feed the rollers with perfect regularity, the cotton 
is taken hold of chiefly wherever it lays thickest between the 
rollers; and owing to this imperfect holding, and the distance from 
the seed at which the fibre is held, there is a good deal of breakage, 
thus shortening the average length of staple ; also soft or = and 
imperfect seeds are often taken through and mixed with the fibre. 

eis not possible, however, to enter into a complete description 
of all the various machines that have been designed for the purpose 
of separating cotton fibre from the seed; and probably many 


| persons present are acquainted with the three varieties now chiefly 


in use—viz., the old “ Indian churka,” as just described, the 
“MacCarthy gin,” and the “saw gin.” It will, therefore, be 
sufficient to notice very shortly some of the practical objections to 
them as commouly felt by persons interested in their effective 
operation. 

The “ MacCarthy gin” is composed of a roller (covered with a 
peculiar and expensive kind of leather made from the skin of a 
walrus, or sea horse) and a get oe which is ay 

ressed inst it pgs. vi ing beater being 
sewers off the hl Aa am but an imperfect hold of the fibre, as 
the fibre is only drawn in under the doctor blade, by the superior 
friction of the leather roller, over the friction of the blade; the 
beater therefore drags out some of the fibre in beating off the seeds, 
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thus causing the cotton to be broken and delivered in an injured 
state in consequence of the severe rubbing that takes plaee between 
the doctor blade and the leather-covered roller. 

The “saw gin” invented by Eli Whitney, in 1793, is composed 
simply of a number of circular saws with very pointed teeth so as 
to hook the fibre as they pass through narrow slits in the table. 
It does not take all the cotton off the seed, and, to a large extent, 
breaks the fibre taken off, even if it is of a tough nature, like New 
Orleans, while it is altogether unsuitable for all tender or long- 
fibre cotton on account of the quantity it destroys. 

The chief reason why the saw gin is used so extensively in 
America for short stapled tough fibre is that it gets through a large 
quantity of work, though in an inferior manner. The attempts to 
use it for Indian and Japanese cotton have been all but complete 
failures, so far as bas been at present ascertained, from the way in 
which it chopped up the fibre. 

Probably the fact of cotton being grown and ripened at a very 
high temperature causes it to be more brittle in the fibre, particularly 
if the plant bas not been well watered. : 

The new gin now to be described acts on an entirely new principle, 
viz., that of nipping fast hold of the cotton fibre close up to the seed, 
just as it might be taken fast hold of by a person’s finger and 
thumb; and while the fibre is so held and protected the seed is 

hed away so as to detach it from the fibre; thus the fibre cannot 
broken, rubbed, or injured in any way, and is detached of the 
full length to which it grew. 
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This gin is composed of a roller having strips of leather on its 
surface at intervals, and strips of pointed surface between them, 
The roller revolves continuously, and there is a blunt steel blade 
which is caused to approach the roller and recede from it at 
intervals by means of eccentrics, which also move it up and down 
both in the direction of the surface of the roller and in the opposite 
direction, In addition to this roller and blade there is a vibrating 
beater to push off the seeds, this last action being very similar to 
the motion of the beater in a MacCarthy gin. 

The eccentrics are on the small crank shaft that moves the 
oo and which has a pinion on it driven by a wheel on the roller 
shaft. 

Thus the action of this gin differs from all others in its inter- 
mittent character, as it clearly cannot take in fresh cotton while it 
has got hold of a mouthful and the seeds are being pushed off, but 
as soon as the seeds are separated it immediately seizes another 
mouthful and holds it fast while the seeds from it are removed. 

In consequence of the fibre being thus locked fast in the jaws it 
has been called the “lock-jaw gin,” one side of its jaws being 
formed of the strips of common leather on the roller, while the jaw 
on the other side is formed of the blunt steel blade caused to 
es the leather surfaces when nipping by means of eccentrics. 

The stroke and time of action of the eccentrics is so arranged that 
the steel blade moves in the same direction and at the same surface 
speed as the roller at the only time when the blade touches the 
roller, viz., at the time of nipping the fibre, so that the steel blade 
does not rub or cause any friction on the leathe-—it simply presses 
the cotton on it, and thus the leather will stand such work for a 
very long time. 

The action of the beater to push off the seeds takes place exactly 
at the moment when the fibre is securely held by the jaws 

The eccentrics then cause the wae | blade to recede from the 
leather surface a short distatice and to move in the opposite direc- 
tion to the roller, at which time a pointed surface on the roller 
passes under the steel blade and combs in the fibres of more cotton, 
to be acted upon as before described; thus the machine (as manu- 
factured by Messrs. Parr, Curtis, and Madeley) does its work so 
effectually and quickly that it gets through several times as much 
work as @ common MacCarthy gin can, and many times as much as 
an “Indian churka,” and at the same time gives a decidedly 
increased length of staple from a given sample of cotton. 

This new principle of action in separating cotton fibre from seed 
promises to cause as great a change and improvement in ginnin 
— as Heilmann and Lister’s invention did in the combing o 
wool. 


St. Ives Ramway.—The project of the St. Ives Railway seems to 
be at a standstill. If the rumours of Mr. Tyringham’s recovery to 
health prove happily true, however, it is hoped that a satisfactory 
arrangement of the purchase of the land at Trewethow will be 
effected. This would remove the great obstacle to the immediate 
prosecution of the work.— Western Morning News. 

MoRgTONHAMPsTEAD Ratuway.—Very little progress is being 
made in the works in connection with the construction of the More- 
tonhampstead Railway. It wasjstated in the early part of the year 
that the line would be opened for traffic by this month. At present 
there is not the slighest probability of the line being completely for 
some time to come. This serious delay in carying on the works is 
causing much dissatisfaction in the neighbourhood.— Western 
Morning News. 

Lavncu or A Steamer Barge at Pewryn.—An iron-built steam- 
barge, 60ft. long, 16ft. beam, 65 tons, builder’s measurement, with a 
4ft. draught of water, and fitted with engines of 20-horse wer, 
was launched at Penryn. She was built by Mr. Nicholas Sara, of 
the Penryn Foundry, for the Messrs. Carne ard Co., merchants, of 
Falmouth. This is the first iron vessel ever built at Penryn. She 
is named the Pioneer, 
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application of a fusible wire or cord connected with the several | 
rooms of a house, parts of a ship, or other place, and attached to a 
suitable alarum, in such a manner as, when acted upon by heat, it 
will be dissolved or melted, by which the train of wheels connected 
with the hammer and bells is liberated and the alarm given. 

The following is one way of preparing the fusible wire or cord, 
although the patentee does not confine himself to those substances 
alone, but may use other substances capable of producing a similar 
result. When a material is required capable of being fused at a low 
temperature the patentee uses gutta-percha sixteen parts, chloride 
of sulphur two parts, sulphuret of antimony three parts, and 
copper bronze one part, dissolved in chloroform, naphtha, oil of 
turpentine, or other solvent, by gentle heat, afterwards submitted to 
a temperature of from 250 deg. to 300 deg. Fah. for from two to 
seven hours in a closed vessel, which compound will melt at from 
90 deg. to 120 deg. Fah., according to the temperature and time 
applied in preparing it. For higher temperatures hyposulphite of 
lead two parts, calcined magnesia from two to five parts, gutta- 
percha ten parts, caoutchouc ten parts, sulphuret of antimony two 
parts, and chloride of sulphur four parts, treated as above, which 
substances will fuse at from 120 deg. to 200 deg. Fah., and is a 
conductor of heat, and not liable to be affected by moisture, gases, 
or time. The compound is made into the form of cord or wire by 
passing it between grooved rollers, or drawing it through a die. 
And for higher temperatures than 200 deg. Fah. the patentee 
employs a metallic fusible wire composed of bismuth four parts, lead 
two parts, tin two parts, and mercury one part, melted together, 
which will fuse at from 212 deg. to 500 deg. Fah. by the omission of 
the mercury and-bismuth more or less. 

Fig. 1 is a front elevation of one form of the apparatus; Fig. 2 is 
a central vertical section of the same. 

A, A, Fig. 1, is an outer wood case glazed in front, enclosing the 
alarum movement. At the centre of the apparatus two plates 
contain between each other a pin B, Fig. 2, on which is attached a 
spring G, which is the prime mover of the wheel gear, on which is 
fixed a ratchet wheel E. to enable the spring to be wound up similar 
to a clock spring, and a toothed wheel S having thirty-two divisions, 
which drives a pinion, whose spindle passes through both the 
holding plates, and carries the escapement wheel E, containing 
twenty-six divisions; P is a pallet which regulates the motion of 
the escapement wheel E, the movement of which produces an 
oscillating motion which communicates movement to the wire W, 
furnished with a hammer L. When the machinery is in motion the 
hammer L plays on the bell B, B. A wire P, P, is fixed on the same 
spindle as the wire W, at P, by which the hammer is held at rest by 
the lever H, which is held in a position to prevent the motion of the 
wire P, P, by a fusible wire or cord Z attached to the end of the 
lever H at a, Fig. 2. The fusible wire or cord Z passes through the 
pulley S, S, where it is carried forward through a number of rooms 
or apartments, along the angles or cornices as is most convenient, 
and nxed in the same way as bell wires are usually fixed, by cranks 
or joints, and a constant strain maintained on the fusible wire o 
cord by a spring attached to the lever H at N, so that should the 
fusible wire or cord Z be acted upon by heat sufficient to melt it, a 
separation will take place and liberate the lever H, and the spring 
N will move it back, as indicated at e, e, Fig. 3, s0 as to allow the 
wire P, P, to oscillate and the hammer L to play on the bell B, B, 
until the spring G is spent. 

It will thus be seen that the apparatus consists in a case of wood 
of sufficient capacity to contain an alarum movement, as described, 
and a bell and hammer fixed on the top of the box outside. 

The patentee further observes that in applying this invention to 
the several rooms of a house one method he should adopt would 
be to convey a wire from the lever H through the pulley S, S, along 
passages, mouldings, cornices, floors, ceilings, above or below ground, 
in any convenient manner, by cranks, joints, or pulleys, and in each 
room or other place introduce short lengths of the fusible wire or 
cord already described, so that the heat of any room through which | 
the wire passes rising ‘o a temperature sufficient to dissolve or melt | 
the same, the continuous line would be broken and liberate the lever | 
H, which will, in consequence of the spring 0, 0, attain the position | 
indicated at e, e, and allow the hammer to strike the bell, by which | 


the alarm would be given. 








Hamatite Deposits in Pemprokesnime.—A deposit of hematite | 
iron ore has just been discovered in the south of Pembrokeshire, on 
land belonging to the Rev. J. H. A. Philipps, of Picton Castle, suc- 
cessor to the estates of the late Lord Milford. Mr. Robson, | 


geologist, of Whitehaven, was employed to examine the district, | 
and he found the deposit in a bed of mountain limestone at Penally | 
and Jameston. This gentleman has been very successful in finding | 
new deposits in Scotland and the north of England, and be report ! 


new deposit has been found, but no authentic data as to its real 
extent and value can be obtained till the ground has been to some 


| extent worked, and the value of the ore ascertained by analysis, 
| This has not yet been done. The geological character of Pembroke- 


shire is evidently very much disturbed. A ridge of the old 
red sandstone has been forced up, forming a line from near the 
mouth of Milford Haven, extending through the county in nearly 
an easterly direction, and in one side of this ridge the mountain 
limestone is found in which Mr. Robson has discovered the iron ore. 
He reports that what has been seen resembles in character the 
hsmatite deposits of West Cumberland, in which district the ore is 
found in what are technically termed “ pockets.” Holes and caverns 
in the limestone, at some early period of the earth’s history, became 
filled with the iron deposit, but whence the latter originated is one 
of the most difficult problems geology has attempted to solve, and 
that with little success. The pockets of ore, although they appear to 
be isolated, are said in some instances to be connected with each 
other by fine mineral veins, so that the experienced miner having 
dug away one pocket, will follow one of these threads till he 
reaches another. This is said to be the case in the Forest of Dean, 
but in other districts the statement is sometimes disputed. 
Mr. George Lort Philipps, M.P. for Pembrokeshire, who has 
recently been sitting as member of a parliamentary committee, when 
hematite deposits were under consideration, states that the witnesses 
were all agreed as to the general existence of these veins, and their 
value in guiding mining operations. The ore found in Pembroke- 
shire has not been analysed, but a few years ago Mr. Allan B. Dick, 
of the metallurgy laboratory of the School of Mines, took the 
trouble to analyse a sample of red bamatite from the Cleator Moor 
Mines, with the following results:—Peroxide of iron 95°16 in 100 
parts; with small quantities or traces of protoxide of manganese, 
lime, phosphoric acid, sulphuric acid, and bisulphide of iron ; there 
was also an insoluble residue of about 5 per cent. of silica and 
alumina, containing a trace of iron. This ore gave 66 per cent. of 
metallic iron. Of the land in which the Pembrokeshire iron ore has 
been found, Mr. Vickerman is the principal lessee, and the rest is in 
the hands of different copyholders. The deposit is near the new 
railway from Pembroke dock to Tenby, and but two or three miles 
from the sea, with which it thus has direct communication. The 
completion of the line from Tenby to Carmarthen, now in course of 
construction by Messrs. Davies and Roberts, will give almost direct 
communication with the Welsh iron districts. Iron is already 
worked to a small extent at Saundersfoot, a little port near Penally. 
At Saundersfoot there are two blast furnaces, but only one of them 
in work, and it is in contemplation to bring the bewmatite to this 
place to be smelted. .Iron ore is also found at Little Haven, 
St. Bride’s Bay, on the west of Pembrokeshire. Here it is found in 
thin layers or beds, near to the anthracite coal measures, and con- 
siderably above the level of the sea. This deposit is not worked in 
the proper sense of the term, but some of the villagers are paid 
4s. 6d. per ton for collecting it, and shiploads are thus occasionally 
carried off for smelting elsewhere. Since the foregoing was in type 
we have heard from our reporter that the Dowlais Iron Company 
have analysed a few specimens of the newly discovered Pembroke- 
shire ore, and that they gave 50 per cent. of metallic iron. 

Tue Hamsurcu anp Lonpon Direct Tevecraru.—The senate of 
Hamburgh has just laid before the Biirgerschaft for their consent 
and ratification a contract Jately concluded with the Submarine 
Telegraph Company in London for a new eubmarine line from the 
east coast of England to Cuxhaven at the mouth of the Elbe, for 
which a concession has been granted for ten years. The company 


|is bound to put up two wires between London and the coast of 


Norfolk, and thence by submarine cable to Heligoland, with 
branch line to Cuxhaven, passing through the little outlying island 
of Neuwerk, at the mouth of the Elbe, and belonging to Hamburgh, 


| while Hamburgh engages on her part to put up two wires along the 


banks of the Elbe to form a junction at Cuxhaven. Both contract- 
ing parties bind themselves to accomplish their several engage- 
ments within twelve months from the date of the exchange of 
the ratifications, and to keep the lines in good working order during 
the whole period of the concession. For the present there will be 
no alteration in the charge for telegrams, which remain as those 
forwarded between Hamburgh and London by the other existiug 
routes; but should any of the competing companies at a subsequent 
period reduce their tariff, the charge for telegrams by the direct 
route will also be moderated to the same scale. On all telegrams 
forwarded by this new line Hamburgi is to receive eight silver 
groschens, or tenpence for each, and if the number of telegrams 
amount to more than 40,000 in any one year, the eompany are to be 
reimbursed two silver groschens or threepence for each. Hamburgh 
further promises to prol the ion for another term of ten 
years at the expiration of the present agreement, provided the 
existing convention with Hanover be renewed.—Daily News. 
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FRENCH COAL-BURNING LOCOMOTIVES. 


ExcisH engineers have had many and peculiar difficulties to 
encounter in substituting coal for coke as a fuel for locomotives. 
In France these hindrances have all been increased, and every 
obstruction has been magnified, by the inferior quality of 
Continental coal, and its high price. The great railway com- 
panies of France havg therefore only been able to resort to the 
extended use of this fpel after a protracted struggle, and even at 
this moment it can hgrdly be said that its consumption is as satis- 
factorily managed with us. A paramount obstacle to its 
employment lies in the difficulty of obtaining large coal at a 
reasonable price. Locomotive superintendents have, therefore, 
been driven to the use of what is known in France as “tout venant” 
—in other words, coal just as it comes from the pit, uncleaned, 
unscreened, and mixed with a good deal of foreign earthy matter, 
which tends°to clinker up the air spaces between the bars. We 
shall not be far wrong if we state that on the average the coal 
obtained from French 
mines available for 
locomotive engines is 
a dirty slack, fre- 
quently highly bitu- 
minous, and therefore 
given to the produc- 
tion of smoke. In 
some cases indeed this 
slack is so fine that 
considerable advan- 
tage is derived from 
converting it by great 
pressure into * brick 
coal,” a term which 
sufficiently expresses 
thecharacter imparted 
te the fuel by the 
process. 

A moment’s con- 
: sideration of these 
facts will show that the systems of coal burning used with more or 
less success in this country are insufficient to meet the requirements 
of the Continental engiveer. Many devices have therefore been 
adopted which are little known in England; and although it is 
very unlikely th.t any of the French systems of coal-burning 
could be introduced here with advantage, they still present points 
a —_— interest to render them worthy of some notice at our 

ands. 

Coal was first used in France for locomotive purposes on the 
Chemin du Fer du Nord, in 1854, and after many experiments, 
attended with more or less success, we find that in 1857 it was 
used exclusively in the 200 goods engines belonging to the com- 
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pany. The coal employed came from Belgium; it was clean, 
sound, and non-bituminous ; with ordinary care, therefore, it was 
not difficult to prevent smoke so long as the fires were kept thin, 
and a partial coking carried out on a dead plate just inside the 
furnace door. The step grate was found to facilitate the labours 
of the fireman. It was introduced on this line by M. Chocrzinsky, 
the locomotive superintendent. Some difficulties, however, were 
encountered in cleaning these grates, and the Orleans Company— 
the next to try the use of coal—adopted instead the inclined 
grate shown in Fig. 10. This company burned Welsh coal, 
imported from Cardiff, and this of course gave little or no trouble. 
All the engines were fitted with a steam jet in the chimney. 

But neither the step grate nor 
the inclined grate answered for 
passenger engines, and it became 
imperative to adopt some more 
satisfactory system. The fact is 
easily explained. If we assume 
the average consumption of a 
French express engine at 25 Ib. 
of coal per mile, we shall not be 
far wrong. The gross consump - 
tion therefore per hour, taking the 
speed at forty miles, woul: be 
1,000 1b., while the goods engines, 
burning 40 Ib, per mile, and 
making but fifteen miles an hour, 
burn but 600 Ib. in the same 
time, and this too ona larger grate. 
The combustion is therefore less 
rapid in the goods engines; the 
fires can be kept thinner, air is 
More freely admitted, and more 
ime is afforded for its mixture with the escaping gases, 
The importance of coal as fuel outweighed every other considera- 
pe and we thus find that on all the principal lines various 

evices are cFuployed to prevent smoke, the most recent of which, 
- used both for ordinary passenger and express engines, are illus- 
— m the accompanying enzravings. As each line has been 

riven, by the character of the coal available to adopt a distinct 
system, we shall describe each in detail. 

Chemin du Fer du Nord.—This line is possibly better off for 
= than any other in France, tranches extending into Belgium 
— Charleroy and Mons: two others traverse the basins of 

hzin and Pas de Calais. The most distant point to which fuel 
pea oe to be conveyed is Paris, situated 130 miles only from an 
= able source ‘of supply. The quality of the coal used is very 
alr; itis neither too bituminous nor too open. Taken just as it 
comes—constituting, in fact, “ tout venant —it costs at the pit’s 
mouth in the Pas de Calais twelve shillings to fourteen shillings 
Le while Belgian coal costs, under the same conditions, but 
= enillings’ to eleven shillings. The tariff, however, and the 
an of haulage very nearly equalise the prices as far as the 
oo of the line near Paris are concerned. Dunkerque end 
pe are within sixty miles of the mines of Bethune, whence 
pons can — had for thirteen to sixteen shillings per ton, while our 
Ne horth-country coal, worth six or seven shillings per ton in 
~ewcastle, costs in Calais or Dunkerque eighteen to twenty shil- 
lings, At Boul i % 

ulogne, on the contrary, the English coal is the 














cheapest, and it is employed to work the line from that town to 
Abbeville, where the prices of English and French coal areidentical. 

Belpaire’s system of coal-burning has been worked so success- 
fully in Belgium that it was, so to speak, naturally adopted on 
this line for all engines burning Belgian coal. Our readers will 
doubtless remember that two examples of the Belpaire grate were 
exhibited here in 
1862. The first in 
a Belgian engine, 
the second in the 
heavy locomotive 
exhibited by the 
Northern Company 
of France. The 
principle is’ em. 
bodied in the use 
of a large grat: 
and very thin bars 
very closely dis- 
posed. A grate and . 
fire-box, much used - —-: 
in Belgium, are 
shown in Figs. 6 and 7. The bars are of cast iron, very 
deep and thin, bolted together in groups of four or five by 
a suitable pin. ‘The width of the air spaces varies with the 
nature of the coal. In France they are usually set at about 
one-third of an inch. The fire is lit with “ brick-coal,” and 
the small coal is only placed on a bed of turning fucl. All 
the new engines are made with low fire-boxes, and to facili- 
tate cleaning, the doors are placed nearly at the level of the 
bars, and made of unusual size. In some of the passenger engines 
the fire-boxes remain unaltered, large picked coal only being 
burned on inclined grates, made of bars of the kind shown in 
Fig. 10, or in two lengths on 
Belpaire’s model, with fia. 
spaces, only admissable of 
course with large coal. The 
frout of this grate is put in 
motion by a screw arrange- 
ment. Agglomerated, or brick 
coal, cests a price intermediate 
between those of large and 
small coal, and a considerable 
quantity of it is used on the 
grates we have last noticed. 
This fuel holds neariy the 
same character as the large 
coal, but it is rather more 
smoky. On the average the 
consumption of coal is as nearly as possible the same as that of 
the coke previously employed iu the same engines. 

The Western Railway of France——Up to this moment this 
company has not placed itself in direct communication with any 
coal mine, and all the fuel used is imported from England; and 
this state of affairs cannot be improved upon until the com- 
pletion of the line uniting Rouen to Amiens and the Pas 
de Calais coal basin. Coal costs in Dieppe twenty-one to 
twenty-two shillings per ton, and English coke twenty-five to 
twenty-six shillings per ton. The small difference in the prices 
of the two, and the difficulty of burning coal in engines running 
at high sp2eds with heavy loads, has led to the retention of coke 
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as a fuel for the passenger engines on this line. It is worthy of 
note that Belgian coal costs this company about twenty-eight 
shi!/ings per ton, or three shillings more than English coal, which 
is used almost exclusively in the goods engines, and being large, 
clean, and of good quality, with a little care smoke is easily pre- 
vented. 

Chemin du fer du Midi.—From the time this railway was 
opened, 1856, the company has been mainly dependant on 
Wales for the supply of coal. which is imported to Bordeaux 
from Cardiff principally. Profiting by its purity and excellent 
quality the use of coal has been gradually extended by the 
company to all its locomotives. In the passenger engines a mix- 
ture is used of one-third coke from Carmeaux, near Alby, costing 
at Montaubar twenty-eight shillings per ton, and Welsh coal cost- 
ing twenty-five shillings at Bordeaux. The goods engines burn 
French coal from the mines of Graissefrac, costing about thirteen 
shillings per ton at the pit’s mouth. They all smoke heavily. 
The firemen of the passenger engines have become accustomed to 
the peculiarities of Welsh coal, and would find no difficulty in 
dispensing with the use of coke without altering the fire-box. 
As regaris the goods engines, some advantage has been derived 
from the opening of a branch line through the coal basin of 
Ambin, and the substitution of a proportion of brick coal from 
Carmeaux—costing 19s. per ton at Montaubar—for ordinary coal. 

The Eastern Ruilway of France.—Setting aside the branch 
lines of the Ardennes, which communicate directly with Belgium 
by way of Givet, and are therefore placed under conditions iden- 
tical with the Chemio du Fer du Nord, we find that the greatest 
portion of this line is supplied with coal solely from the basin of 
Saarrebruck (Rhenish Prussia), The Prussian Government supply 
this coal, “ tout venant,” at Forbach, in France, at an average rate 
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of 12s. per ton. The company have a large establishment at this 
town for the manufacture of coke, in which all the small coal was 
used up, the <r screening out the large coal, which since 
1857 has been largely employed as fuel for the goods engines. 
Numerous attempts were made to burn coal in the passenger 
locomotives, and finally M. Tenbrink, engineer of the works, 
designed and patented an arrangement which has been used very 
successfully, not alone for large coal, but for slack, in the greater 
portion of the engines working this line. Figs. 1 and 3 show this 
arrangement, as fitted to the engine exhivited in 1862. The 
grate is set at a considerable angle with the horizon, so that the 








fuel gradually descends by its own gravity. The inferior portion 
of the back of the fire-box, it will be seen, is altogether suppressed. 
and the doorway is made of the full width of the internal 
fire-box. To facilitate uniform firing and the cleaning of 
the grate, a dead plate is provided at the upper end of the 
bars, on which the fresh fuel is partially distributed, while 
at the lower ends a section is made movable, in order that 
clinker and ash may be dropped into the ash pans. ‘The admission 
of air is principally necessary when the fire has just been made up. 
In order to supply it, a damper—Figs. 1, 2, and 3—is fitted just 
above the doorway, and being regulated by the handle P, admits 
a sheet of air variable at pleasure. As an indispensable adjunct 
a deflector acting the part of the brick arch used in this country is 
fitted across the box as shown. This deflector consists of a special 
mid-feather, or, more strictly, hanging bridge, which, in order to 
avoid the difficulties met with in rivetting many thicknesses of 
metal together, is supported solely by the four tubes ¢, ¢, ¢, ¢. 
This arrangement — of free expansion and contraction, 
while the gentle incline of the water space permits the water to 
enter freely at one end, while the rising steam escapes at the 
other. We believe that these fire-boxes have given the utmost 
satisfaction ; seve- 
ral of them have 
worked for over five 
years without re- 
pairs and without 
trouble, and we 
find in this fact 
the best possible 
answer to the ob- 
jections which may 
e brought against 
the apparent weak - 
ness of the connec- 
tion between the 
water bridge and 
the roof of the fire- 
box. The increase 
of surface due to the 
deflector compen- - 
sates for the sun- 
pression of a portion of the fire-box surface beneath the 
rear end of the grate. An aperture is provided, through 
which the tube eads may be scen, at the place where 
the furnace door would be fitted under ordinary arrangements. 
The incline of the grate and the air spaces varies with the 
quality and dimensio 1s of the fuel ; air spaces of one-fourth to two- 
thirds of an inch are habitually employed. Already about 200 
engines on the Eas‘ern and Orleans line have been fitted with the 
le: brink appara.us, with excellent results. 

Several improvements have been designed by M. Bonnet, loco- 
motive superintendent of this line, for the purpose of facilitating 
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the alteration of the old fire box. In Fig. 5 one of these is shown. 
The large door proper to the Tenbrink arrangement is suppressed, 
spared all cutting about. The fresh air is admitted through 
tubular stays. In some cases the horizontal position of the grate 
«-------{'9"--—> area was Sufliciently large. 
hay RS The mid-feather is inclined, so 
~ ” scen. Bonnet's fire-boxes do 
not, of course, prevent smoke 
quired to ensure even moderate success. ‘The consumption of 
fuel is a little greater with coal than with coke —as a consequence, 
a large body of cold air above the grate. It is also palpable that, in 
order to keep steam with a small grate, an exhaust 1s necessarily 
the tubes and lost in the smoke-box. 
The Orleans Railway, during the first years of its existence, was 
northern division, and on England, for the lines reaching the sea. 
Since 1858 all the goods engines have burned large coal on the 


the ordinary door being retained ; and thus the back of the box is 

FIG. 9. has been preserved while its 

that the tube ends can be 

as effectually as the original system, and careful firing is re- 

it would seem, of the bad quality of the fuel, and the admission of 

used so sharp that a good deal of uaburnt coal is carried through 

wholly dependent on Belgium for the coal required to work the 
grates shown in Fig. 10, The average prices of fuel were :— 


Coke. Coa’. Brick coal, 
At Paris . 30s, 27a, +. 244, per ton, 
At Bourdewx .. 338. to 36°. STn, co co Ste op 
At Nantes .. ¥2s, to 36. 2is. wa. 


The Bordeaux coke was made from coil coming either from 
Cardiff or from Carmeaux. 
The extension of the line, how- 
ever, by branches, after a little 
time rendered the mines of 
Bezenet, near Moulins, and 
those of Ambio available as a 
source of supply. Coal from 
these mines costs 11s. to 12s, 
at the pit’s mouth, and, trans- 
ported ty Paris or Bordeaux, 
from 14s, to 17s. ‘The coul is 
not well adapted for locomo- 
tive purposes, being at once 
small and bighly bituminous. 
In presence of the good results 
obtained from the Tenbrink 
apparatus on the Eastern Rail. 
way, the Orleans engineers did 
not hesitate to employ it 
largely, and, after an extended 
trial, to extend its use to all 
their locomotives. The first 
trial was made with mixed passenger engines, but almost without 
waiting for the results twelve express engines were built with 
this apparatus, one of which was exhibited in 1862, which we 
have just described. 

Like the Kastera Railway Company, certain modifications were 
adopted by the Orleans Company on the original design. M. 
Bonnet's system 1s now on its trial, but as i+ is found inconvenient 
to fire the whole breadth of the grate at once, a special form of 
fire-box has been tried on this line, fitted to mixed engines with 
four coupled wheels 6ft. 8in. in diameter. The back of the fire- 
box is made with a large rectangular opening, surrounded with a 
deep iron frame, through which the dead plate extends fixed to 
the frame. By this device, shown in Figs. 4 and 5, it will be seen 
that the dimensions of the box are virtually increased and the 
grate lengthened. ‘Two small openings placed above the fire-door 
permit the tube plate to be seen. At present the altered engines 
burn small coal from Bezenet or Ambin. The goods engines burn 
coal, and the passenger engines not yet altered burn a mixture of 
coke and compressed coal. The consumption of fuel is greater, as 
compared with that of coke, in this than on the Eastern Railway, 
a circumstance explained by the fact that on the average the coal 
on the Orleans line is worse, and the coke better, than on the 
Eastern Kailway. 

Paris and Lyons.—This line passes thheugh no fewer thin five 
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coal basins—Epinee and Beanzy in the West Midland, St Etienne 
and Brassac, near Clarmont, in the Midland, and the La Grand- 
Tombe, near Calais, in the Southern district. In 1860 the pas- 
senger engines of the Northern division burned coke only, costing, 
on the average, 27s. perton. The goods engines could-not use 
the large coal of St. Etienne, because of its scarcity and high 
price. -Compressed coal was therefore employed. That coming 
from the mines of Brassac predominates on every section of the 
line. The coal being easily won, costs but 8s. or {s. per ton at 
the pit’s mouth. The expense of compression raises the value to 
about 14s. per ton. As compared with the coal from the other 
mines, it comes cheaper in the long run, notwithstanding the cost 
of transit, partly, no doubt, because its quality is tolerably good, 
and it possesses one special advantage in its freedom from 
clinker, 

Many endeavours have been made to extend the use of the 
Brassac bricks to the passenger locomotives working this line, and 
recently avery siinple device has been used, we believe, with much 
success. ‘I'he system in question is known as Thierry’s patent, 
which belongs to the great family of induced current smoke-con- 
sumers, As applied to the engines on this line, it somewhat 
resembles the well-known apparatus invented by Mr. D. K. Clark, 
at one time in use on the North London Kailway. The steam is 
led through a tube of about jin. inside diameter avd 1ft. long, 
placed just above the doorway (Figs. § and 9). In this tube five 
apertures, one.sixteenth to one-twelfth of an inch diameter, are 
made, through which the steam escapes in a sheet, mixing the 
gases with the air. ‘the boles are arranged in a curve varying 
with each fire-box, according to its shape, so that the jets are 
directed to a point about 4in. under the lowest row ot tubes. 


The fresh air is admitted above the fuel through the doorway. | 
Notches are provided in the latch-holder, so that different | 


areas of admission may be given, according as the state of the fire 
renders more or less air necessary. A jet in the chimney takes 
the place of the exhaust when steam is shut off from the cylinders. 

The system has been so far suczessful that it has enabled the 
use of compressed coal to be extended even to the express engines 
in which, as we have already stated, the greatest difliculties are 
encountered in preventing smoke, because the consumption per 
foot of grate is the most rapid. The great object to be carried 
out is the thorough admixture of the escaping gases with the air 
entering either tarough or above the fuel. Were it possible to 
maintain a very thin stratum of coal on the bars, all the air necessary 
might be admitted through the grate in the most minute possible 
sul division. Such a condition could, of course, only be secured 
by the adoption of grates of large area, which are incompatible 
with the exigencies of locomotive construction. In the case of 


goodsengines with a moderate consumption per hour, it is possible | 


to carry a fire of moderate thickness, through which much free air 
finds its way, enabling the engineer to dispense with any great 
admission above the bars. But with express engines, carrying 
heavy fires, this is impossible, and it only remains that every pre- 
caution should be used to mix the gases and delay their escape as 
long as possible. Even after all has been done in this direction 
which is practicable, the results obtained are more or less unsatis- 
factory with inferior coal; and it is only with the very best coal, 
moderately bituminous, that smoke can be effectually prevented, 
either in this country or in France. 

On the Lyons Southern Division—late Lyons and Mediterranean 
—coke is not too dear, costing at La Granu-Tombe 22s. per ton, and 
21s, at St. Etienne. Large coal at the former place is worth 
about 12s, to 14s. Its price at the latter place, 2Us. per ton, 
renders it too expensive for railway purposes, and the small coal 
from the St. Etienne mines is, therefore, used in the form of bricks 
at 15s to 16s. per ton, the brick coal of La Grand-Tombe cost- 
ing 14s, 

sefore the extension the express engines on this section burned 
coke only; other passenger engines, one half coke and one-half 
large or brick coal ; goods engines, one-third coke and two-thirds 
coul, Recently the systems described have been extended to this 
section, and all the engines have burnt coal. 


it will be seen from the foregoing that peculiar difficulties, of | 


which English engineers know very little, have lain in the way of 
their brethren of b’rance; and the success which has attended the 
labours of these last is creditable at once to their ingenuity as in- 
ventors, their skill as practical mechanicians, and their perse- 
verance as men with a great commercial problem to solve. 


COAL MINING IN SPAIN.* 
By M. De Mazape. 

In this notic@of the coal produco of Spain it is not the writer's 
intention to take each individual coalfield in the peninsula and 
describe the modes of working and the produce obtained, but he 
proposes to follow a very interesting pamphlet entitled “Coal 
Mining in Spain,” by M. Lucas Aldana, mining engineer of Spain, 
and to deduce from it certain general considerations supported by 
statistical data, 

The working of coal in Spain began under Charles IT.; but 
although nearly all the coalfields in the country were discovered by 
the end of the eighteenth century, they remained almost entirely 
unproductive, notwithstanding the encouragement afforded by 
the Government; this neglect being doubtless owing to the events 
then occurring in the peninsula, Now, however, an impulse has 
been given in this direction, and the importance of the mineral 
store of fael is understood by all; and there are already, within an 
area of 130,000 hectares (320,000 acres) of coalfield, 1,000 grants, 
comprising 30,500 hectares (75,000 acres), These figures show one 
of the disadvantages under which the coal is being worked, since 
each por consists on an average of only 30°50 hectares (75 
acres). 

Tue very unsettled state of legislation has been higbly in- 
jurions to the development of a branch of industry which might 
nave been flourishing—for, after all, the qualities of coal obtained 
were perfectly suitable for commerce. Mining property has been 
parcelled out ad infinitum, and has thus been rendered almost entirely 
unproductive under the idea of avoiding monopoly. it is true that 
mistaken expectation ‘helped to bring abont this result; it was 
hoped that the cost of getting the coal would be much lower than 
has proved to be the case, and, moreover, the coaltields were not 
so productive as had been thought. At the present time the pro- 
duce of coal amounts to 250,000 tons, and gives employment to nearly 
7,000 workmen. The average price at the pit mouth is 14 francs 
(11s, 6d.) per ton, but the price varies between very wide limits; 
the selling price of the coal raised in the Asturias is 11 francs (9s.) 
at the pit mouth, and rises to almost 60 francs (50s.) at the pits of 
Burgos and Soria. 

There is no doubt that certain legislative enactments would be of 
great assistance under the present circumstances. If, for instance, 
the excessive subdivision of the properties were avoided, more 
capital would be invested in mining; hitherto there has been a great 
want of capital, since in 1862 the outlay scarcely exceeded 6,000,000 
frances (£240,000). Under the unfavourable conditions which affect 
the Spanish coalfields, it is indispensable that a vigorous work- 
ing of them should be started, if it be desired to avoid the 
disasters which would otherwise inevitably be experienced when- 
ever the outcrops (affleurements, literally ‘ levellings,”) of the seams 
are exhausted, 





* Abstract of a paper read before the French Institution of Civil Engi- 
neers, Ist September, 1865, 





| transport; but the high railway freights, which vary from 0-08 to 

| 0°13 francs (14d. to 2d.) per ton per mile, form a serious obstacle, to 

| which the attention of Government ought to be directed ; and this 
| can scarcely be remedied except by lowering the customs’ duty, 
which amounts to 12 francs (103.) per ton. The railways would 
then have to lower their tariffs in order to retain their goods’ 
traffic. 

In order to ensure the working of coal its price must be remune- 
rative to both seller and buyer. Hitherto the price has been such 
that, notwithstanding protection, the English coals are the sole pos- 
sessors of the market. 

A mere glance at the statistics of the metallurgical produce of Spain 
will suffice to show that the treatment of minerals (as in blast fur- 
naces, &c.) will offer a vast opening for the employment of the coal 
of the country, whenever the latter comes down to lower prices than 

| it now fetches, the present prices ranging from 40 to 110 francs 

| (30s. to 903.) in the localities where the coal is consumed, such as 

Barcelona, Malaga, and Madrid. At the same time there will be an 

increase in the consumption, which at present amounts to only 

| 100,000 tons; and the colliery proprietors, having to meet a larger 
consumption, will be able to deliver at reasonable prices, instead of 
experiencing, as at preseut, a dearth of buyers owing to the friable 
nature of the coal. 


Coat Anp Or In Kansas.—Professor Swallow, state geologist 
for Kansas, recently passed through Topeka on his way west on a 
professional tour. ‘I'he Record says be goes to Salina, then to 
the headwaters of Arkansas, and back by the way of Council 
Grove. He has been at work in the eastern counties of the state, 
and reports good workable beds of coal, discovered at the surface, in 
Donipban, Atchison, Brown, Jefferson, Miami, Linn, Bourbon, 


| Indications of oil springs appear in Miami, Bourbon, Lyon, Chero- 
kee, Douglas, and Shawnee counties. 
state is underlaid with good beds of coal, within such depths as will 
pay to work, and in some places not mentioned the beds will come 
to the surface. The sandstone which produces the oil springs of 
Miami, Linn, and Bourbon counties underlie some portions of each 
of the counties in the eastern part of the state. 
THe THAMes Empankment.—The quantity of “ filling in ” supplied 
respectively from the laud and the river, during the last seven 
wecks, has been from the former 19,711, and from the latter 23,778 
| cubic yards. The total quantity since the 9th of December, from 
both sources, has been 256,091 cubic yards. These statements will 
go some way towards giving an appreciable idea of the progress 
made in substituting lend for water on the north bank of the 
Thames. Such of the public as have kept themselves acquainted 
with the subject are aware that these gigantic works are divided 
into two coutracts—No. 1, extending from Westminster to the other 
side of Waterloo-bridge, where it makes a landing stairs ; and No. 2, 
embracing the river bank from within a few feet of Waterloo-bridge 
| to the eastern end of the Inner Temple-gardens. Perhaps the chief 
features in both contracts will be the new steamboat piers and 
landing-stairs for small boats. In every case these will be, alike in 
extent and convenience of arrangements, incomparably superior to 
those to which we have been hitherto accustomed. On No. 1, the 
larger contract, five new piers, averaging 250ft. each in length, are 
to be constructed—viz., one at Westminster, two at Hungerford 
(one at each side of the bridge), and two at Waterloo, in the same 
way. The quantities of materials used or to be used on these great 
works are almost fabulous. In No. 1 coutract there are 420,000 
cubic feet of timber in use; 30,000 cubic feet of granite have 
already been built in, aud 67,000ft. more are ready for immediate 
use. Here also they have at work ten of Murray’s chain pumps 
varying from 500 to 2,000-horse power each, and 30 steam engines, 
ranging from 5 to 20-horse power. There is a most ingenious 
pneumatic apparatus, by which air is forced in by steam to prevent 
the waters rising from below; the pressure has actually been so 
great that the water from the bottom has pushed the men at work 
through the top of the caisson. There are fifteen barges coustautly 
employed in bringing stone, bricks, lime, and cement to the sphere 
of this No. 1 contract, and thirty more barges bearing filling in 
stuff from the river bed. Upwards of 20,000,000 of bricks have 
been already laid, and three quarters of a million are on the spot 
ready for use. ‘I'here are 14,0U0 bushels of coment on the works, 
one in every twenty of which is severely tested before used—2,000 
bushels a week are required. ‘There are 3,000 tons of iron of all 
| sorts in use, two-thirds of which is in plant. 250,000 yards of 
excavation have already been made, and 15,000 of concrete used up 
| to the present time. There are 100 and odd horses and carts 
| daily employed, and there are over 800 men now on the works, 
| exclusive of some 200 masons in quarries in Scotland—whence the 
greater part of the granite used comes—and also in Ireland and the 
Channel Islands. Labour is, just now, scarce and high priced. 
| The skilled men earn from 63. to 7s. a day, and the common 
| labourers from 3s. 6d. to 4s. 6d. This is better paying employment 
| than Fenianism. From Westminster-bridge there are 600it. of the 
| low level sewer completed. It is built into the wall, and above it is 
a subway for gas and water. Vitrified bricks are used for the 
sewers. The rest are known as “ washed” bricks, some of which 
were made down the Great Western Railway aud others latterly on 
the Medway, near Maidstone. ‘They are considered by the initiated 
to be first-class bricks. The old York Gate is to bs removed from 
the bottom of Buckingham-street to a site opposite the centre of 
Whitehall-gardens, where there will be a landing stage for small 
boats. There will also be another such landiug-stage between 
Waterloo and Hungerford bridges, equidistant from the steamboat 
piers. 700ft. of granite wall, founded on concrete 15ft. below the 
river bed, has already been carried up to high-water mark. Four 
rows of cast-iron pipes, 3ft. in diameter, are to be brought from the 
rear of the Duke of Northumberland’s gardens, near Scotland-yard, 
to the river, to carry off the storm water of the large sewers now 
running into the Thames. Under these will be a pneumatic railway, 
from this point to Waterloo. Some of the caissons have been sunk 
on this portion of the work to S0ft., but the average depth is 35ft. 
or 36ft. It takes a week, usually, to sink a caisson, but there was 
one instance in which it took six months. 400ft. of iron and timber 
dams are now finished on this contract, and the work in every 
department is being steadily carried on; but it will most probably 
take two years to bring the embankment road and railroad to that 
state in which they can relieve the streets of any portion of their 
present traffic. On contract No. 2, which is about half the size of 
No. 1, extending from Waterloo-bridge to the east end of the Inner 
Temple-gardens, the works are being carried on with energy. 
Along the whole length of the works, with the exception of some 
300ft., the tidal waters are excluded. ‘the means used for this 
purpose by Mr. Ritson have been cofferdams. There are here 





required level of the roadway in two separate levels of 120ft. and 
13v{t. respectively. Between these will be the Temple steamboat 
pier, which will be a fine piece of work, when completed. Opposite 
Somerset- house there is a long dam, 400ft. in length. Little more 
tilling matter is now here required trom the land, the Thames Con- 
servancy dredges sending sufficient stuff from the bed of the river. 
On this contract 600 men, fifteen horses, anda large aniount of steam 
power are employed, and the work is pushed forward as vigorously 
as possible. On contract No. 1, Mr. Furness has had several large 
photographs, taken by Messrs. Dollamore and Bullock, of Regent- 
street, showing the principle of “timbering ” adopted, as likewise 
the system of “staying,” and the application of iron and timber 
dams, all of which would be most interesting to engineers. The 
approach from the west to the embankment will be at Westminster- 
bridge, part of the parapet wall of which, opposite Palace-yard, 
will come down for this purpose. The exit, going eastward, will 
be at Blackfriars-bridge, from which there will be a straight street 
to the Mansion-house. It will be satisfactory to anyone who has 
not been upon the river for some years to find that its water is 
evidently more pure than it used to be, 





Up to the present time there has been a deficiency of means of | 





Cherokee, Osage, Jackson, Shawnee, and Leavenworth counties. | 


All the eustern part of the | 


NOTES AND MEMORANDA. 

Guano scattered over ant-hills will effectually destroy the insects 
_ Draneres has been produced in rabbits by surrounding them with 
Ice. 

Tue temperature of the Lake of Geneva, at the depth of 1,000ft. is 
always 42 deg. 

No change bas been made in the form of the plough used in Sicily 
since the time of the Romans. 

Ir has been estimated that every horse employed in farming 
consumes one-sixth of what he cultivates. 

Tue solar heat in a year is sufficient to melt a coating of ice 
spread over the globe 4tft. thick. 

Ir has been ascertained that four and a-half rabbits consume in 
six weeks within a fraction as much as one sheep. 

Tue use of nitro-glycerine for blasting purposes is proposed. It 
is said to offer many advantages over the old method. 

Tue first regiment armed with muskets was formed by Colonel 
Thomas, in the Low Countries, in the reign of Elizabeth. 

A sPecrRUM apparatus has been contrived, by means of which 
blood stains vn linen fabrics, &c., can readily be detected. 

Ilerovotus refers toa petroleum spring at Zante, and it is said 
that tue oil was used for burning at Agrigentum in Sicily. 

Tue produce of the New Almaden mines for the last ten years 
has averaged about 2,500 flasks of 7641. each of mercury per month . 

Tur total value of the minerals obtained during 1864 was 
£31,603,047, the value of the metals produced being £16,281,869, 

Tue red, green, blue, and yellow colours have been successfully 
rendered by meaus of photography by M. Niepce de St. Victor, ~ 

Dvurise last yexr 2,887 ounces of gold were procured from 2,336 
tons of quartz, which were mined from the slate rocks of Merioneth - 
shire. 

Ir has been found that half a grain of lithium given to a guinea 
pig for three consecutive days could bs detected in every texture of 
the body. 

M. bors™ states that the mistletoe has precisely the same rela- 
tiou to its nutritive plant as a twig to its pareut branch, ora graft to 
the stock, 

M. Bussen finds that pyrolusite exceeds bismuth in thermo- 
electric power, and copper pyrites possess the same quality in a still 
higher degree. 

M. Teenautt has succeeded in obtaining photographs with 
bromide, iodide and fluvride of copper; the bromide proved the 
most sensitive. 

CHANCELLOR, an English captain, in 1553, first sailed into the 
White Sea, aud this led to the building of Archangel and the com- 
merce of Russia. 

Dr, Bence Jones states that sugar is produced in fluids of the 


| animal body by extreme cold, owing to deficient oxidation of the 





f the morning. 
250ft. of the river wall, sewer, and subway brought up to the | double that 0} a) g 





carbonaceous articles of food. 

Ar Amiano, in Italy, petroleum has been extracted for two hun- 
dred years. The supplies from this source were used for lighting 
the cities of Parma aud Genoa. 

Tron castings may be hardened, after finishing, by immersing them, 
when brought to a cherry red heat, in a solution composed of sul- 
phuric and nitric acids and water. 

MM. Sr. Cram Devine, Caron, ano Troost, have succeeded in 
making rubies artificially. ‘I'he violet red tint of these is said to be 
exactly like that of the inmost beautifal natural stones. 

Tue English mix chlorate of potash, the French nitrate of potash 
with the fulminating mercury used for filling percussion caps. The 
English are less liable to corrosion than the French. 

Tue quantities of tin, copper, and lead ores produced in Great 
Britain jast year were 15,211 tons, 214,604 tons, and 94.433 tons 
respectively. From the lead 641,088 ounces of silver were ob- 
tained. 

Mr. Hvcerns states that from spectrum observations he has made 
he is led iv velieve that the stars closely resemble the sun, and that 
the source of their light is probably solid matter in a highly in- 
candescent state. 

Anxsenic has been proved to be almost invariably present in the 
ochreous deposit thrown down by water. Professor Otto readily 
discovered its presence in the crust which had formed on the inside 
of his tea-kettte. : 

Proressorn Weot found, on examining some sections of teeth that 
had been macerated for a few days in water, that they were attached 
by fungous cells resembling mushroom spores. ‘They perforate the 
ivory, but noi the enamel. 

Dr. FRranKLAND ascertained that one gallon of mineral oil was 
equal in illuminating power to 18 lb. of paraffin candles, 22 Ib. of 
sperm, 26 lb, of wax, 27 Ib. of stearine, 29 lb. of composite, or 39 lb. 
of ordinary tallow candles. 

Mr. Dawes has discovered certain features in the planet Mars, 
which, trom their appearance, he describes as a long narrow strait 
ruuning N.E. and 8.\V. with two wide mouths of rivers, which 
he, however, could never trace. 

Dr. SsocreEN, @ Swedish naturalist, states that the particles of 
pure irou tound in the Swedish lakes result from the deoxydizing 
action of certain insects. Their larvee absorb oxygen from the oxide 
of iron aud fourm a cocvon of pure metal, 

Tne presence of one hundred-thousandth part of phosphorus 
may be detected in a body by Mitscherlich’s process ; aud Dr. 
Herapath has tound it perfectly possible to discover the teu- 
thousandth part of a grain of strychnia in solutions. 

Wuen coal gas is highly heated a compound called acetylene is 
produced. This is strongly illuminating, aud forms au explosive 
compound with copper; thus explaining tue cause of the apparently 
mysterious explosions uf gas when passed through copper tubes. 

Tux mineral statistics for last year show that the quantity of coal 
produced from 3,268 collieries amounted to 92,787,873 tons, which is 
valued at the pit’s mouth at £23,196,968. Of this the foreign ex- 
ports were 8,500,000 tous, au iucrease of 500,000 tons in comparison 
with the returns of 1863. - 

Ir the light emitted from a heated platinum wire be examined by 
means of a prism, it will be fouud that as the heat increases iu 
intensity, so the various colours of the spectrum are emitted watil it 
reaches a White heat, when all the colours will be found to be 
correctly and simultaneously displayed. 

From anaiyses of cow’s milk it has been discovered that the 
quantity of butter present in the evening milk is more _ 

The quantity of sugar of mil 
is greatest at mid-day, and decreases towards evening. Tne 
albumen, caseine, &c., remain almost constant. 

>poresson WHEATSTONE ascertained that tho duration of o 
electric spark does not exceed the twenty-five thousandth part 0 t 
second. A caunon ball would appear stationary in its flight 3 
illuminated by the spark, and the wings of an insect that move ten 
thousand times a second would seem at rest. none 

Accorpine to Prof. Bottger, the mixture of cotton with linen may 

a piece of is and weft. 
be detected by unravelling a piece of the tissue, both warp would 
and plunging it into a solution of aniline and fuchsiue. It 8 ‘The 
be taken out, washed, and, while moist, dipped in ammonta. : 
cotton threads will then lose their colour, while the linen willremain 
red. 7 : 

Baron Sequrer has discovered that if a glass cylinder is plunged 
vertically inw a vessel of water in such a way that a part “, ib Tail 
be in and a part above the water, and a ball otf lead is allow ranee: 
within it, along its axis, the glass will be cut horizontally ona ste 
with the surface of the water, the part below being broken in Pe rw 
longitudinally. ‘Ihe effect 1s due to the incompressibility 0 


water. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Corresvondents.) 





HIGH PISTON SPEEDS, 

Sir,—I have read with much pleasure your article on high piston 
speeds in the Encineer of the 29th September, and as the subject is 
one of considerable importance, I should like to see it discussed 
through yourcolumns. Why it is that engines are constantly being 
manufactured to work at low pressures, with their large cylinders, 
huge fly wheels, and massive framing, working very slow, I am 
at a loss to conceive, unless it is that the users of steam power like 
to see. a great quantity of material for their money. If we are to 
expect to see any considerable economy in the manufacture and use 
of steam power, it must be done by higher pressures and smaller 
cylinders, with short stroke, the engines making a great number of 
revolutions. There is no reason why boilers should not be made to 
work with 1501b. pressure with less liability to burst than those 
generally in use. No doubt some have an aversion to high pres- 
sures; that fear would soon subside when they became more familiar 
with them. 

There is not the least doubt that one-third of the cost of manu- 
facture and working of steam engines would be realised by making 
this change. Having had considerable experience with high pres- 
sure steam, and believing, as I do, in its safety as well as economy, 
I shall feel great pleasure in discussing the subject at any time with 
your correspondents. There seems to be one thing pretty certain 
—that economy with the present construction of engines is out of 
the reach of improvement, and has been so some years. 

Lymington, Oct., 1865. Cuartes ‘I’. HAyBALL. 





ODESSA COMPETITION. 

Sm,—I beg to inform you that on the 21st of August I wrote to 
his Excellency the Governor-General of North Russia, at Odessa, 
for pariiculars aud plan of site, and that I have had no answer yet; 
I expected to receive one by post. ‘The Government can scarcely 
expect the competitors to go to Odessa for the particulars. 

Newhaven, October 3rd, 1865. B. O. W. 





SCREW PROPULSION, 


Sir,—A few weeks ago you had a leading articlo relating princi- 
pally to the curious result of an experiment made with a screw 
propeller, acting in combination with a stationary screw disc. As I 
do not clearly understand all the circumstances connected with the 
experiment in question I will not trouble you with any comments 
upon it, but I wish, with your permission, to say a few words upon 
the subject of an incidental remark to which the consideration of the 
case seems to have led you. 

I am ata loss to understand how the action of a screw propeller 
can possibly have the effect of placitg the ship as it were upon aa 
inclined plane, the descent from which should be instrumental in 
producing the phenomenon called negative slip. It is possible that, 
owing to the rotation of the propeller, the stern of the vessel may 
become slightly raised, and the run to a corresponding degree 
depressed ; and if so, the ship would of course somewhat change 
its position in the water, continuing, however, to be supported by it 
under precisely the same conditions as though there were no pro- 
peller at all. I should have thought that no action in the least 
degree comparable to that of sliding down an inclined plane could 
take place unless the ship were raised bodily out of the water at the 
stern ; to accomplish which, if it were possible, with a ship of, say, 
1,000 tons burthen, the propeller would have to exert a sustaining 
effort of some hundreds of tons. But even if I should be entirely 
mistaken upon this point it is, nevertheless, evident that an increased 
velocity of the propeller would—taking your view of the question — 
represent a steeper incline, and therefore a greater negative slip ; 
whilst experience proves that negative slip, when it does, or, rather, 
is supposed to occur, does not vary with the velocity of the screw, 
or that it slightly increases as that velocity decreases. 

It does not appear an easy matter to grasp the definition of 
negative slip, for according to the generally received acceptation of 
the term it amounts to this, that the screw, which is part and 
parcel of the ship, moves in the direction of, but at a slower rate than, 
the ship, and considering that positive slip is understood to mean 
that the screw moves in the direction of, but at a greater velocity 
than the ship, there is really very little to choose between the two 
slips, so far as any intelligible meaning that can be attached to them 
is concerned. 

Now the fact is simply this, that what is called slip—whether 
positive or negative—is in reality no such thing; it represents 
no difference between the speed of the propeller and the rate of the 
ship, no displacement of the water. I meau that by multiplying the 
pitch and the number of revolutions of the screw, we no more 
ascertain the speed of any part of the propeller in any direction 
whatever, than we should by carrying out any other multiplication 
totally irrespective of the dimensions of the propeller. The screw, 
80 far as its action upon the ship is concerned, does not move in the 
direction of the ship. It has an independent motion about its axis, 
owing to which the ship is propelled; and being at the same time 
connected with the ship by means of the shaft upon which it is fixed, 
it certainly caunot help travelling also in the same direction and at 
exactly the same velocity as the ship. Consequently, by deducting 
the speed of the ship from the product of the velocity of rotation of 
the screw into the pitch, and calling the difference between the two 
slip, we simply set up a fictitious value, and we thereby gratuitously 
add another and spurious difficulty to the real difficulties which beset 
the solution of the problem of screw propulsion. 

So far I have discussed the question as though, when the slip is 
computed according to the well-known rule above referred to, the 
real velocity of the screw were supposed to have been obtained. It 
is, however, possible—in fact, I should say, in one sense highly 
probable—that no such idea is entertained; and that it is, on the 
contrary, admitted that, by multiplying the number of revolutions 
with the pitch, that velocity only is ascertained which the screw 
would have if it worked in a solid nut, that is, if it operated in a 
mauner altogether different from that in which it really does act ; 
and, looking at the question in this light, 1 can only express my 
surprise that those who, in working out a problem, deliberately 
make use of false data, should affect to treat the necessarily incorrect 
and absurd results as though their accuracy admitted of no doubt. 

Now it has been practically demonstrated, and the proof could be 
furnished over and over again, that the very same ship can be fitted 
with screws, varying in one or more of their dimensions only, which 
Shall produce both kinds of slip in various degrees, so that, however 
often the screws may be changed and replaced, each will invariably 
produce the same result. Unless, therefore, cause and effect must, 
in this solitary instance, be supposed to have nothing to do with 
each other, it is more than probable that these various kinds and 
degrees of slip are due solely to the varying dimensions of the 
propeller, 

This conclusion certain considerations, based upon the generally 
accepted theory of fluid resistance, forbid us to admit ; but besides 
that the theory in question does not lead to any thoroughly satisfac- 
tory results. As far as it is considered applicable to this particular 
case, It ignores the fact that the resistance does not vary as the 
square of the sine of the angle of incidence, and that it becomes 
mauy times greater for the smaller angles. Possibly it may be 
owing to this last-mentioned circumstance that so-called negative 
slip generally occurs when the diameter exceeds tha pitch of the 
screw. But be this as it may, the actual performances of screw 
propellers distinctly prove that the phenomena of positive slip, 
negative slip, and absence of all slip, are manifestations of the 
operation of one and the same law; and it would appear that the 
effort applied by the engine on the one hand (through the instru- 
mentality of the screw), and the resistance of the ship in its progress 
through the water on the other hand, determine the advance of the 
Ship for each revolution of the screw. 





At all events a diminution of : 


the resistance of the ship is invariably found to increase this advance, 
while an augmentation of that. resistance has just the contrary effect, 
the dimensions of the strew remaining the same; and conversely, 
the resistance of the ship remaining the same, any change in the 
cimensions of the propeller immediately affects the advance. In 
both cases the number of revolutions of the screw is also simul- 
taneously modified. 

The subjoined tabular statement will show that negative slip 
generally does occur under the circumstances which I have men- 
tioned. When, notwithstanding an excess of the diameter over 
the pitch of the screw, no negative slip is observed, the reason is 
that either the diameter of the propeller is small com with the 
immersion of the ship, or that the lines of the lutter are not favour- 
able to speed, or that a combination of both circumstances influences 
the action of the screw. In those cases, on the other hand, where 
negative slip is obtained, although the difference between the 
diameter and the pitch is but trifling (*), the result speaks well for 
the shape of the ship and for the efficiency of the propeller, so far 
at least as one of its dimensions is concerned, 

In making these observations I have left the speed of the engines 
out of the question. Whether that speed which is best adapted for 
the maximum performance of a given engine shall be actually 
attained in any given case, depends mainly upon the diameter, pitch, 
and length of the propeller. A large screw may answer perfectly 
well for an engine which is capable of developing all its power at 
a comparatively slow speed, but would be quite out of place for an 
engine which requires a greater velocity for its satisfactory perfor- 
mance, If the screw of the Bellerophon hada pitch of 33it. instead 
of one of 23ft. (as I make it out from the particulars you have 
given in your last issue) the slip would, doubtless, become positive ; 
and if, at the same time, one half of the blades were removed, the 
speed of the engines would come up fully to the mark, Had a 
still greater amount of negative slip been required it would only 
have been necessary to have reduced the pitch to about 18ft. 





|Dimensions of screw.) .,. 
| Slip per 




















Name of ship. |Date of experiment. | aan 
Diameter.| Pitch. 
| ft. in. | ft. in. 
Arrogant® .. .. | 12th April, 1849 1b 6 15 0 | 1-022 
Hannibal .. .. | 12th April, 1954 17 0 12 6 7513 
Miranda... .. .. | 2nd July, 1853 12 0 ll 6 7845 
Plumper Ist December, 1848 9 0 5 7 5334 
ditto | 9th April, 1819 8 9% 4 6} | 18-423 
ditto | 14th June, 1853 8 8} 6 03 707 
ditto | 83rd March, 1857 8 9} 4 8} 9-142 
Simoon* | 8th February, 1851 | 15 11} 16 6 2-204 
ditto | 10th January, 1852 16 0 16 93 Nil. 


8rd October, 1865. 
STEAM ON THE HIGHWAY. 

Sm,—Feeling that your paper would be the proper channel 
through which all mechanica! inventions of use and utility should 
become known, I have thought that the following description of 
a trial trip, made by Richards and James’ patent highway locomo- 
tive engine, manufactured at the Victoria Ironworks, West Croydon, 
would be interesting to your many readers, This engine is nominal 
32-horse power, baving two 12in. cylinders, 12in. stroke, fixed upon 
the bed-plate or frame, upon which also rests the boiler. The boiler 
working pressure is 100 lb. per square inch, proved to 2501b.; the 
steering apparatus is attached to the front wheels, and the driver is 
the engineer and steersman, being able, by the arrangement adopted, 
to handle his engine from his position at the steering-wheel, one 
stoker and driver being only necessary to man the engine. The 
driving gear is divided into three speeds, changed at will of the 
steersman, viz., two, five, and eight miles perhour. The machinery 
is entirely hidden from view by a very neat framing. The distance 
from the ground to ash-pan is 2ft. 9in. She carries a tender, with 
donkey pump attached, for pumping water from the sides of the 
roads, steam being taken through a flexible tube from large engine 
boiler; this pump throws 10,000 gallons of water per hour, filling 
the tender, capacitated to carry 1,000 gallons—enough water for 
twenty miles. The boiler is fitted with waste steam pipe, which is 
conducted into the ash-pan fcr damping the fire when the engine is 
at rest, or standing on the roads. The engine-wheels are constructed 
upon quite a new principle, having chains to the driving-wheels to 
prevent slipping in ing steep incli or in travelling over 
rough roads, and side teeth in the front wheels, which may be pro- 
truded at pleasure, to act as a flange of a railway wheel, to prevent 
the engine striking from one side the line to be pursued, or when it 
turns sharp curves, or stands upon sideling roads, these teeth are of 
considerable value. This engine passed through town and district 
and main thoroughfares, on Monday last, being the first day of the 
fair—which were crowded to excess by vehicles, horses, and spec- 
tators, without emitting any steam or smoke, and without making 
any noise, or meeting with any mishap, with a train of eight vans 
attached, the length of train from front of engine to end of last van 
being 160ft. An ENGIneER. 

Croydon, Oct. 3, 1865. 
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STEMENS’ REGENERATIVE GAS FURNACES AND 
PRODUCERS.* 
By 8. H. F. Cox, M.I.M.E. 


Tus system of regenerative gas furnaces having now been before 
the manufacturing world for several years, and having now been 
employed for the manufacture of glass of all kinds, iron and steel, 
aud nearly every other article in the production of which great heat 
is employed, and having proved in nearly every case successful, it 
has ceased to be an experimental system, and bas become an esta- 
blished and recognised success, 

It will be well, however, before proceeding with the immediate 
object of this paper, to describe the construction of the apparatus for 
producing the gas, and also the construction of the furnace in which 
the gas is burnt 

In Fig. 1 is shown a longitudinal section of a gas producer in- 
tended for the use of all fuels except binding or cakingcoal. It is 
a chamber three sides of which are formed with brickwork, the 
fourth is partly a cast iron plate A, covered with bricks to protect 
it from the action of the fire, and partly an open fire-grate C. This 
chamber is covered with a brickwork arcb, through which certain 
openings are left, over some of which are placed cast iron 
hoppers B, through which the fuel is supplied, and the remainder of 
the openings are ouly made and used for inspecting the fuel during 
the process of gas making, and are opened and closed at pleasure by 
means of the stopper N. The gas is made by igniting, in the first 
place, the fuel on the grate C, 

That part of the fuel which is on the grate itself burns by the 
entering air into carbonic acid, and the heat evolved ignites the 
mass avove it. The carbonic acid thus formed passes slowly 
upwards through the incandescent mass of fuel O, and becomes 
converted into carbonic oxide, which passes through the remaining 
portion of the fuel and mingles with the volatile constituents of the 
coal — hydrocarbon gases, water, ammonia, and some carbonic 
acid, which are distilled from the coal immediately upon its entrance 
into the producer through the hopper B, and which are, of course, 
the same as would be evolved from it in an ordinary gas retort. 

All the combustible portions of the fuel baving been thus con- 
verted into a crude gas, only the incombustible portions of the fuel 
remain, which are removed through the grate trom time to time in 
the form of clinkers or dust. 

Water is also supplied below the grate, and, being vaporised by 
the heat, is carried (by the current of air passing through the 





* Read before the British Asrociation, 





grate) into the white-hot fuel, and in its passage through the incan- 
—— ae is decomposed and re-arranged as bydrogen and car- 
mic acid, 

The gaseous fuol thus formed is carried from the producer, 
through the opening D, into an upright stack or chimney E, thence 
into the cooling tube F, and then down through @ second stack, a 
short distance from the producers, into an underground flue W 
leading to the furnace. 

Fig. 2,0n the same diagram, represents a section of the form of 
producer used where binding or caking coal is used, and several of 
this form are in use at Sir W. Armstrong and Co.’s works at 
Elswick, at Messrs. Thomas Richardson and Sou’s, at Hartlepool, 
and on the Continent. Coal is thus used for furnace work which 
has been hitherto thrown aside as useless and allowed to burn to 
waste, or at most has only been used for making a very inferior 
kind of coke. 

This producer works in the same way as that’ last described, ex- 
cept that the air enters through the opening P, and the steam 
through the opening R, which latter opening is also used for extract- 
ing the clinkers, dust, and other incombustible material in this 
waste coal, or, as it is termed in the neighbourhood, “ duff.” 

The gas made in these producers has been frequently very care- 
fully analysed at the St. Gobain Plate-glass Works in France, 
and the average constituents of 100 parts have been found as 


follows :— 
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Oxygen co se 00 se 08 08 oe of se es cf eo OF 
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Carburetted hydrogen... .. «. «+ co te ee - 22 
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Nitrogen .. ee 02 ce ce ce of ce 08... 99 - 615 
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Fig. 5 represents a plan through the reversing valves G', G*; the 
reversing flues, H', H*, H*, H*; aud the regenerator chambers, 
I', 12, 1’, it, four of which are placed under every regenerative gas 
furnace, and are filled with bricks packed up in the manner shown 
in Fig. 7, which represents the bottom, V, of a regenerator chamber, 
which is in direct connection with the reversing flues H. 

The bearer 8S, which is a brick made for the purpose, and fits the 
width of the regenerator chamber, rests upon the set-off on the side 
wall on each side; they are placed Yin. from centre to centre; on 
the top of these large burrs or bricks the ordinary regenerator 
bricks T!, 3in. square, are placed,-but running at right angles to 
those below them, and with a space of 2in. between them. On the 
top of these another set, T?, are placed, their centre lines corre- 
sponding with the centre lines of the burrs S. Again, a third row 
of 8in. square bricks are laid, T*, running the same way of the 
chamber as T!; but the centre lines ofT * are exactly over the centre 
lines of the spaces between the course of bricks T!, and thus course 
after course are put in till the regenerator chambers are quite full ; 
aud to accomplish this, including burrs, there are eighteen courses 








in each chamber. The object of thus placing the reg tor bricks 
is tv compel the ding or d ding currents to impinge upon 
the surface of the bricks; and as each brick is under and over a 


spaee in the course of bricks above and below it, the currents are 
continually broken up, and, when descending, thus more readily 
deposit the heat brought from the furnace, and when the cold gas 
and air are ascending they become heated by coming so constantly 
in contact with the surface of heated bricks. 

Fig. 4 represents a longitudinal section of a large steel forge fur- 
nace, four of which have been erected by the writer for Messrs. 
Thomas Firth and Sons, of Sheffield; H', H*, H*, II‘, being the 
four reversing flues, 1', 17, 15, 1‘, the four regenerator chambers, and 
K the heating chamber, in which the ingot of steel to be forged is 
placed. 

Fig. 8 represents a plan through the heating chamber K, and also 
shows the ports or passages L, which convey the gas and air from 
the regenerators to the heating chamber. The action of the furnace 
is as follows :— 

The gas having been conveyed to the top of the reversing 
valve G! (the flap in the valve being in the position shown in 
Fig. 7), the gas is conducted through the reversing valve G' (in the 
direction shown by the arrow) iuto the reversing flue H', and 
thence into the bottom V of the merator chamber I', and passes 
up through the regenerator bricks T (see Figs. 4, 7,8, 9), and into the 
heating chamber K of the furpace, through the ports or passages ; 
at the same time air is admitted, through a second reversing valve G*, 
into the reversing flue H*, thence into the regenerator chamber 1*, 
and by the ports or passages into the heating chamber K, where 
it for the first time comes in contact with the gas. At first start- 
ing a furnace a fire of wood is lighted in the heating chamber K, 
and immediately upon the gas issuing out of the dark port (Figs. 3 
and 10), and the air out of the light port, the mixed gases become 
ignited, and the products of combustion pass from the heating 
chamber K, through the ports on the opposite side of the furnace, 
down through the chambers I*, I‘, and by the reversing flues H’, 
and H*‘, into the chimney flue M, by passing in through the 
reversing valves G!, and G*, in the direction shown by the red 
arrow in Fig. 6. The products of combustion when they leave the 
heating chamber K are at a very high temperature, but in passing 
down through two of the reg tive chambers they are deprived 
(by impinging upon the regenerator bricks 1'), of the heat they 
brought from the furnace, and reach the chimney flue M in a com- 
paratively cool state. The regenerator chambers thus work in 
pairs, for the two chambers I’, I*, are respectively conveying gas 
and air to the heating chamber K, while the other two 1°, 1‘, are 
conveying the hot products of combustion from the heating 
chamber K towards the chimney flue M. When this second pair of 
regenerator chambers have becume considerably heated by the 
passage of the hot products of combustion, the igs de the reversing 
valve G is moved, and the gas and air then respectively 
ascend through the regenerator chamber 1*, I‘, and reach the heat- 
ing chamber K on the reverse side to that by which they at first 
entered it. 

The gas and air in passing through the heated regenerator 
chambers attain a temperature equal to a white heat before they 
meet in the furnace, so that this amount of heat is obtained in the 
furnace in addition to that due to the mutual chemical action of the 
gas and air. This process of reversing the course of the currents of 
gas, air, and products of combustion, is continued at intervals of 
about an hour, and thus two of the regenerator chambers are always 
heating by the exit of the hot products of combustion from the fur- 
nace, or cooling by the passage of the cold gas and air towards the 
furnace. 

I have shown by the analysis that a flame is obtained which 
cannot contain anything that can injuriously affect even the most 
delicate manufacture, for even sulphuring is prevented; for the 
sulphur in separating from its hydrogen takes up oxygen, supplied 
by the carbonic acid, and water, forming sulphurous acid—a firm 
compound which is not decomposed on meeting metallic oxides in 
the turnace. The nature and intensity of the flame is also entirely 
under the instant control of the man in charge of the furnace, so 
that the chemical nature of the flame can be altered at will—one 
minute an oxidising flame being obtained, and the next a reducin 
or carbonising one; so also the amount of the flame can be oe 
from the smallest flicker to the completely filling of the heating 
chamber with an intense body of flame. It is needless to point oat 
the immense advantage thus obtained in furnaces where the delicate 
operation of heating or melting steel is carried on, and hence the 
great number of influential firms who are now adopting the furnace 
in England for re-heating purposes, especially for re-heating steel 
blooms and ingots. 

Fig. 8 represents a cross section, Fig. 9 a longitudinal section, 
and Fig. 10 a plan through the heating chamber of a steel melting 
pot furnace. ‘Ibe general construction of the furnace is the same 
as the last described, and being lettered in a similar manner the one 
description answers for both furnaces; but owing to the heating 
chamber being so narrow (only 2ft. wide) it is necessary to make 
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the ports or passages for the and air narrower and higher, so as 
to insure a quicker mixture of the gas and air. 

In reply to the writer's inquiry, Messrs. Thos. Firth and Sons 
state that, owing to the short time they have had their gas furnaces 
at work (they only commenced working in July), they are not pre- 
— to furnish statistics, but that they have worked most satis- 

actorily ; indeed, so satisfactorily, that they are building four other 
gee furnaces and two of them are larger than the furnace shown on 
the diagrams, From the writer’s knowledge of the working of these 
furnaces, he may state that eighty-five tons of steel ingots, 
averaging 18in. in diameter, were forged in one week in two gas 
furnaces at Messrs. Firth’s works,*at a total cost of about £7 for 
fuel for the eighty-five tons. As regards the working of other 
furnaces where steel has been reheated, Mr. J. Ramsbottom, who 
has at the Crewe Railway Works a furnace on this construction at 
work for re-heating Bessemer steel, states that from the 8th Novem- 
ber, 1864, to 28th August, 1865, he has heated 2,200 tons of steel, 
the cost of the repairs of the furnace during that time only amount- 
ing to £2 5s., that the roof is still good, and that the saving of fuel 
over an ordinary furnace is about 48 per cent. 

The firm of Sir W. G. Armstrong and Co., at Elswick, who have 
several of these gas furnaces for the purpose of welding the wrought 





iron coils for guns, bave stated that owing to their furnaces being only 
intermittently at work, they have not found any very great saving 


SIEMENS’ FURNACES. 
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of fuel; but they also state that they heat with the gas furnaces 
ane and more uniformly than with the old form of furnace. 

8 melting in pots and = furnaces have both been tried in 
England, but little success has hitherto been obtained, except with 
one of these furnaces at the works of Mr. Charles Attwood, 
Wolsingham Steel Works, near Harlington, who states that he is 
“ perfectly satisfied with the excellency and superiority of Siemens’ 
gas furnaces, and that nothing can work more satisfactorily 
than they do,” therefore, any want of success is not due to 
the shortcomings of the furnace, but to the fact that in this country 
the furnaces have been worked only during the daytime, instead of 
night and day, and in the same manner that the ordinary pot holes 
have been worked, whereas the special tool should be set to its 
ope work and the method of working adapted to the process. 

he advantages of Siemens’ system for steel melting furnaces are | 
numerous, and amongst others may be enumerated, immense saving 





in the cost of fuel, the saving being far beyond that of any other | b 


description of furnace, and the results that have been obtained with | 
a number of these furnaces working on the Continent are that a ton | 
of steel is melted with an average weight of a ton of coal, instead of | 
from two and a half to three tons of coke, which represents from | 
six to seven tons of best coal, and the writer believes, though he 
has not the particulars, that Mr. Attwood’s cost of fuel is lower still 
than the above, 
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2 With such names beforeus as Meyer, Borsig,and Krupp, asemployers 
of Siemens’ furnace, for steel melting, it does little credit to our English 
enterprise to say that there is hardly one furnace in England in 
constant work for steel melting. But besides this great saving in the 
cost of fuel, there are other advantages, such as cleanliness—no solid 
fuel being brought into the shop where the furnaces are, the fuel 
being converted into gas at any convenient distance from the 
furnaces pact of arrangement, saving of labour, and above 
all, improvement in the themselves. The writer has 
addressed himself more especially to the advantages of the furnace 
for steel manufacturers, but in every trade the same advantages 
appear, and though the furnaces are costly, and require a large 
outlay at first, especially in old works, they soon pay for themselves, 
and the best proof of their success and advantage to those using 
them is, that at every place where these furnaces have been used, 
very shortly after having one furnace at work others have been 
uilt. 











— has been made at the docks 
* r. Hart, the sub-contractor, seems 
‘The tram 
way is being extended towards the railway station, which it will 
join in five or six weeks.— Western Morning News, 


Exmouta Dockxs.—Great 
during the past fortnight. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tue ENGINEER 


compels us to go to press at an early hour of the morning of 


publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Spectat Eprrion of Tur Encineer is published for 
Foreign CrrconaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copics. 


*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


AN OLD SUBSCRIBER.—See answer to A. A. W. 

A. A. W.—Messrs. Spon, Bucklersbury ; Messrs. Lockwood, Ludgate-hill, or 
John Weale, Holborn, will furnish you with the books you require. 

. O. W.—Messrs. Lockwood and Cu., Stationer’s-court, Ludgate-hill, and 
Messrs, Virtue and Co. 

G. S. J.—Bngines fitted with a four wheel truck at each end have been fve- 
quently used both here and on the Continent. Locomotives of this construc- 
tion, of a very powerful class, worked the express traffic of the Bristol aad 
Exeter line many years since very satisfactorily. The drwving wheels have 
been made both with and without flanges. 

Rivinsk (Russia).— The following works will, we believe, suit your purpose :— 
A Treatise on the Steam Engine, by John Bourne; Brown and Main on the 
Marine Bngine; a Treatise on Metallurgy, by Dr. Percy, vols. Land 2; 
and Overman's Treatise on Foundry Economy Boune ou the Screw Pro- 
peller is a good book, a new edition of which is now being published. You 
can procure these books from the Messrs. Spon, Bucklersbury, London, 

A. Y. G.— We have no doubt that your scheme would answer very well indeed 
in a mechanical sense. The objections to its adoption lie in the fact that it 
would be necessary to employ a second rope at considerable expense, and that 
more power would be emplo,ed in putting the cages in motion, in consequence 
of its weiyht and frictwa. Still we funcy you might find it worth while to 
spend £5 on a provisional protection, provided you are wm a position to push 
the invention properly. 

G.— We are unable to say what is ‘the lowest quantity of coke known to have 
melted 1 ton of pig iron, grey or white ;" nur do we believe the question can 
be answered satisfactorily. An average allowance of about 200 lb. of coke 
per ton of iron is very commonly made by ironfounders in the Midland dis- 
trict, but a considerable reduction may be, and is, made on this consumption. 
Possibly some of our correspondents will favour you with the results of their 
experience. 2. The price of the pijns will depend on the extent of the order. 
thevalue of iron, de. It may be anything according to circumstances, from 
8s. to 18s. per cwt. Mr. Bessemer's paper. read before the British Associa- 
tion and published in THE ENGINEER, will supply you with every informa- 
tion as to the value of spiegeleisen. 

T. E.—1, Your premisses are not valid, and therefore, 2, your line of reasoning 
is rendered unsound. It is not easy to explain to you in a few words where 
you are mistaken. If you can once grasp the great principle on which 
steam. gives out power all the rest will beclear. We cannot here enter into the 
subject at length. It must suffice to state that the power expended in return= 
ing any given weight of steam, be it 1ft. or 10 000/t., to the boiler cannot be 
less than that given eut by the steam in the form of work. Thus, all the 
power developed by your engine would only be that proper to the volume of 
steam flowing to the condenser; the rest would operate neither for harm nor 
good, except in so far as a certainm proportion would be condensed in the 
pipes and passages, and therefore wasted. Again, there would be no differ- 
ence whatever between the effective areas of your pistons, because the effective 
area of a piston of any shape is precisely equal to the axea of its base, and 
has nothing whatever to do with the area of its superficies > were it otherwise 
great advantage might be derived from corrugating the surfaces of @a ordi- 
nary piston. The whole area for pressure would, of course, be increased, buat. 
the effective area, we need hardly say, is only equal to the sum of the bases of 
the triangular corrugations, 
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DR. RUSSELL ON THE ATLANTIC CABLE. 

More light is being thrown day by day upon all the 
unfortunate circumstances connected with the failure 
of the last attempt to lay the Atlantic cable, and 
each moment it becomes more evident that the pro- 
duction of the report written by the representatives of 
the Atlantic Telegraph Company on board the Great 
Eastern, is essential to help to clear up the mystery 
hanging over the expedition. Mr. Russell has written 
in the Fortnightly Review a further account of the 
laying of the cable, in which he shows, as we stated a 
fortnight since, that he is placed in a position where he 
can learn with difficulty what assistance had been given to 
the enterprise by the Americans, and why the American 
nation ceased to give further assistance to the company. 
Had he turned to our pages he need not have been at a loss 
to discover a reason for the policy which they have pursued 
in Argent 

n the new paper by Mr. Russell, he says :—“ It is onl 
“ fair to say that the Lite had stood all ete ina tooo A 
: which excited the greatest confidence in the quality of 
“ the work, and that it is yet doubtful to what the injuries 
., Bit are to be attributed. There ure mysteries about these 
,, “ures. Among the men engaged in the work there 
,, Was We hear, a strange suspicion that ‘some gentlemen’ 
08 board were the authors or instigators of the wire 
a stabs ; and the gentlemen, on the contrary, had a strong 
idea that the malefactor was one of the cablemen. Might 
: there be more than one? It is said that bets were made 
7 the cable would not be laid, and that persons in various 
“Places asserted that it was never intended to be laid. 
,, But it is hard to see how any operation which could be 
2 effected by the assassin would ensure the destruction of 
\ the cable. In the first place it is not easy to drive a piece 
., of wire, no matter how sharp or tough, through the outer 
« sting and the gutta-percha into the inner wire. It 
= needs great force; it can scarcely be done without the 
4, Ue of an instrument. Then, again, when could it be 
z done ? _ At all times, from the moment the coil was laid 
“down in the tanks complete till the time of paying out, 
te galvanometer was there to cry out ‘treason’ or 
murder,’ and ensure detection almost the instant the 
crime was committed.” 
Here, then, is Mr. Russell, the paid official of the Con- 


ay 


struction Company, writing his own opinions freely 
directly he recovered his liberty as a literary man, and 
more than justifying the general belief of the public re- 
garding the failure of the cable. Sharks and whales could 
not have driven nicely sharpened pieces of wire into the 
cable, and the deed, according to Mr. Russell, was probably 
performed by paying-out machinery, gentlemen, or cable- 
men. But Mr. Russell, in this his first free essay, goes 
further. He says, “ The engineers of the Telegraph UCon- 
“ struction and Maintenance Company have satisfied them- 
“ selves that on each occasion the injury was committed in 
“ the tank, just before the coil in which each occurred went 
“up to the paying-out machine.” Thus it will be seen 
that Mr. Russell and the engineers exculpate to some ex- 
tent the paying-out machinery, which, as we have already 
shown, did not contain a single wheel likely to drive a 
piece of wire through the cable at right angles. What say 
the two men of science, the independent observers, Messrs. 
Thomson and Varley, on these points? The Atlantic 
Telegraph Company have as yet kept their report a 
profound secret from the shareholders and the public. 

The outside of the cable was a good conductor, soaked 
for weeks in the water of the tanks. The instant a piece 
of wire was driven in till it touched the central conductor, 
that instant the effect must have been unmistakably visible 
on the galvanometer. There can be no two opinions on this 
point, although letters have been admitted into the pages of 
our daily contemporaries calculated to mystify non-scientific 
readers as to this particular fact. Now whether, as sug- 
gested by Mr. Russeli, the wire was driven in by gentle- 
men, by cablemen, or by paying-out machinery, why was 
not the ship stopped at once? How was it these faults 
were allowed to go out from six to ten miles from the ship, 
when their recovery with crazy picking-up machinery 
was almost hopeless? Why was a dead and silent cable 
paid over the stern of the Great Eastern for an hour or 
more ? 

Mr. Russell says, “There are a great many questions 
“ agitating the public mind which that cerebral organisa- 
“ tion would be much better for letting alone, because the 
“ facts are either misconceived or are not properly pre- 
“ sented to it.” What the Americans have done towards 
the Atlantic cable has not yet been fairly and statistically 
presented to the public, possibly because the directors of the 
Atlantic Telegraph Company omitted these facts in their 
authorised book, and Mr. Russell has not yet made them 
public, it being evident from his article in the Fortnightly 
Review that he is unacquainted with the whole of the facts. 
There are, however, three great questions which must 
agitate the public mind as long as the directors withhold 
any information they have the power to give. These 
—_ are—How came the pieces of wire in the cable ? 

hy were many miles of dead cable paid overboard before 
stopping the ship? Did not the chain used with the 
picking-up meaehinery cause the parting of the cable? 


-The directors may say with justice, perhaps, they cannot 


answer these questions; still why do they not follow the 
established practice of all public companies, and publish 
their engineer’s report ? hy is the report of their two 
representatives, the eyewitnesses of all the proceedings on 
the Great Eastern, kept secret ? 


THE HYDRAULIC PROVING OF STEAM BOILERS. 


Mvcu as has been written, and talked, and practically 
done, in the matter of testing boilers by hydraulic pressure. 
We adduce in another column sufficient reasons to show that 
there are still many mistaken notions current on the subject. 
The whole thing seems very simple, but, simple as it is, the 
real function of the hydraulic test in boiler engineering is 
very generally misunderstood. While some look upon 
proving boilers by water pressure as a universal panacea for 
all the evils and uncertainties of steam-boilerdom, others 
regard it as an injurious means of shortening the life of a 
boiler; as is usually the case with extreme partisans, truth 
is found between the two parties. The engineers of, for 
instance, the Great Northern and Great Western are 
almost as much to blame in altogether neglecting its use as 
is the Surveyor-General of the Marine Department of the 
Board of Trade for looking upon the hydraulic test as the 
only sound basis of steam boiler management. 

There is undoubtedly much difference of opinion amongst 
engineers with respect to several of its points. Some, as we 
have just said, think that it affords the surest means for 
determining the practical working strength of a boiler, 
others regard it as a useless, and even an injurious, measure 
in practice. Many engineers, though recommending its 
use for new work, consider the application of the 
hydraulic test as practically dangerous to an old boiler. 
While the majority acknowledge its value for both old and 
new work, there is even with this school a difference of 
opinion as to its amount in relation to the working pressure 
—whether it should be one and a-half, twice, thrice, or even 
four times this amount. Then comes the question whether 
the test in its application to an old boiler should or should 
not be less than when applied at the first to the same when 
new. It is also often placed in doubt whether the force 
pump be really the best apparatus for applying the 
hydraulic pressure. Another inquiry, which has been more 
than once raised, is whether boilers at work should not be 
periodically tried in this way. 

'o deny the usefulness of this means, when rationally 
and carefully carried out, of ascertaining the working 
strength of a boiler, is to deny the usefulness of all the 
similar means used for trying the soundness of the work- 
manship and material of any structure or detail. Universal 
experience and mere common sense show the necessity for 
trying whether, even in thoroughly well-designed engi- 
neering work, there may not exist some leak through which 
disaster can creep in, No good design can secure us against 
bad material or workmanship, a defective plate, a bad weld, 
inferior rivetting, a flaw in a casting. Whena bridge, a 
chain, a girder, an axle, or a boiler 4 successfully with- 
stood a test of twice its intended working load, and has 
withstood this not merely without any resulting solution of 
continuity, but without any permanent alteration, it is safe 
to infer that there is at least a fair margin for contingen- 





cies and for wear and tear. oilers as well as other kinds 





of work have given way when quite new, and while being 
used for the first time. The destructive explosion at the 
Atlas Works, Manchester, in 1858, apparently caused by a 
defective plate in a boiler tried for the first time, is not an 
isolated instance of the kind. Universal experience, the 
result of universal necessities, has determined the value of 
testing all kinds of work. 

For obvious reasons, amongst which are the disastrous 
consequences of an explosion, the impossibility of deter- 
mining the real state of a boiler while actually at work, 
and, above all, the numerous influences tending to de- 
teriorate the plates and stays, with the rapid wear and tear 
thus caused, engineers have agreed to at least try to con- 
struct a boiler eight times ultimately stronger than its 
working strength. In testing it up to twice this amount, 
there is thus a wide margin of safety. It is only cases 
wherein this margin did not exist, and in which the boiler 
was not continuously tried, that could have led to a belief 
in the practical danger of the hydraulic test. This brings 
us to the question whether a boiler should be periodically 
tried by hydraulic pressure after having been at work for 
stated periods. The use of these later trials is evidently 
not to determine the quality of the workmanship and ma- 
terials, but the progress of the wear and tear through the 
many mechanical, chemical, and physico-chemical intiuences 
tending in this direction. As meeting the difficulty of 
determining the altered thicknesses of the plates by means 
of even an internal examination, or their deterioration 
through the heat, or of ascertaining any dangerous local 
wear, the value of the hydraulic test for old boilers may 
be accepted. But the necessity for additional caution and 
care is here apparent, as the determination of the progress 
of wear and tear necessarily means that the margin of 
safety between the working and proof strengths and the 
ultimate strength has been diminished. Here the results of 
experience again coincide with the deductions of common 
sense. Pienty of boilers have burst shortly after having 
apparently satisfactorily passed the test. There has been 
sufficiently sad experience on this head, and in all countries, 
on land and at sea. But the great majority of these oc- 
currences have taken place with boilers which have not 
been tested at all, or with those which, when tested, could 
not be examined internally, or again, which, if so con- 
structed as to be examined internally, had not been properly 
gauged and examined. 

‘nen comes the important question of amount, both with 
new and old boilers. If a means really existed in general 
practical use for exactly determining the temporary and 
permanent effects of the hydraulic pressure on the sidesand 
tlues—if all boilers could be thoroughly examined inter- 
nally—we should then, perhaps, recommend the test to be 
as severe as possible—as severe as is consistent with safety. 
Excellent effects have practically resulted from testing chain 
cables by the Admiralty proof, which is actually rather more 
than one-half the breaking strength; but the case of a 
boiler is totally distinct, and for many obvious reasons a 
wide margin is absolutely required in practice between the 
working and the theoretical strength ofa boiler. Tomake 
it much. more than eight times its working strength, 
and four times its proot strength, would be often practi- 
cally, and almost always financially, impossible. ‘The most 
general rule is thus to try a boiler up to twice its working 
pressure—a rule accepted by practice for almost all other 
things besides boilers. Amongst the measures of caution 
to be observed with old work, in order to meet inevitable, 
but necessarily unknown wear and tear, is thus a diminution 
of the water pressure. It is clear that the double pressure 
which was sutficient for the new and unaffected boiler must 
be too much for an old one; and accordingly one and 
a-half times the working pressure has been found sufficient, 
and is in general adoption. As to the question whether 
a boiler should be periodically tried, it may be considered 
as being answered at the same time that the necessity for a 
periodical examination is acknowledged. As an indispen- 
sable aid toa skilled periodical examination its use or not in 
any given case must be optional with the inspector, 

The question whether the force pump and loaded safety- 
valve or pressure gauge be the best instrument for the pur- 
pose has been often raised, but with no result in general 
practice. A number of very ingenious expedients have 
been proposed from time to time, and have even been more 
or less used, but it would take too long to at present de- 
scribe them here. 

Looking at the practical existent conditions of this means 
of trying the working safety of a boiler, we find that it is 
more or jess carefully, and in more or Jess differing ways, 
employed in all countries where steam boilers are in use. 
Positively, the only exceptions are two or three of the 
large railways in England, It is universally used on the 
Continent and in the United States. That explosions do 
occur, and more especially in the States of America, where 
its use is generally very rigidly enforced, proves that it 
may be injuriously used, and that—if any proof were 
needed—it 1s not an absolute safeguard. In ali these in- 
stances it is used for both old and new steam generators. 
As to its amount, the most general is twice the working 
pressure for new, and one and a-half for old boilers. For 
obvious reasons, amongst which are a wide experience and 
a concentration of attention on one subject, we may fairly 
look upon the different boiler assurance companies now 
established in this kingdom, as affording the safest ex- 
amples for imitation. With these double the working 
pressure is generally used, with a reduction to one and a- 
half and one and three-quarters for old work. But it need 
scarcely be said that the engineers of these associations 
expect to find a calculated factor of safety of at least six 
upon old and eight upon new work. 

Speaking in a general way, the truths, that no boiler is 
really sate which cannot be periodically completely ex- 
amined ; that the hydraulic test is only a means, this strict 
internal examination being the end—require to be more 
generally acknowledged. In the same way the necessity 
for accurately gauging all the parts to the utmost extent 
to which this can be done, requires to be more generally 
understood. An equally obvious but generally neglected 
means of safety, is that in those cases in which the progress 
of wear and tear is not followed by commensurate repairs 
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the working steam pressure ought to be proportionately 
lowered. But at the bottom, allisafety with boiler work is the 
necessity for internal access. When this truth is generally 
recognised, then, and not till then, shall we have really 
safe boilers. 


AN ENGINEERING COLLEGE FOR WESTERN INDIA. 
THE high intelligence of many of the natives of India 
as shown by their ability in theological disputation, and 
the eminence many of them have attained as doctors and 
lawyers, will shortly find a new field of operations. ‘lhe 
last mail from India brought the news that at Poona the 
foundation-stone of an engineering college had been laid 
by his Excellency the Governor, Sir Bartle Frere, assisted 
by Sir Alexander Grant, the Director of Public Instruction. 
At present the executive staff of railways in India is prin- 
cipally supplied from England. Although most of the 
natives cau be trained to execute skilled work nearly as 
well as Europeans, no good training college exists, and 
efficient work is rarely procurable at any price at a short 
distance from Bombay. 

In July, 1854, it is true that an engineering class was 
founded at Poona, which, in 1857, came under the efficient 
management of Mr. Coke, afterwards the educational 
inspector of the Central Division; but it was simply a pre- 
paratory school for the sappers and miners and other 
governmental departments, the education given being 
insufficient to meet the engineering requirements of India. 
It is, therefore, at last thought desirable to give the esta- 
blished school a collegiate basis, and to make the training 
such that the recipients shall be fitted to occupy any posi- 
tion where sound engineering talent is required. ‘The 
subjects hitherto taught included, according to the state- 
ment of Sir Alexander Grant, arithmetic, practical geometry, 
the use of the chain, field compass, and masons level; 
lining out works for execution, designing simple drains, 
measuring up work, with calculation of quantities, and 
something of the properties of common building materials. 
Other branches of civil engineering will be taught in the 
new college, so that natives, and that unfortunate class the 
“ half-blood children,” may have another field open for the 
exercise of their talent and ingenuity, at the same time 
that the original plan of training students for the Public 
Works Department will not be negiected. Mr. Cowasjee 
Jehangeer offered a donation of 50,000 rupees towards the 
establishment of the new Poona Engineering College, and 
the munificent gift has been accepted by the Government 
of India and her Majesty’s Secretary of State. 

This is not the only time that this Mr. Cowasjee 
Jehangeer has aided English institutions, for not long since 
he gave a donation of £5,000 towards building a home in 
Bombay for destitute Europeans ; not only this, but he has 
added an English surname to his own, and now signs his 
name “ C. J. Readymoney ”—a cognomen striking, if not 
aristocratic. Sir Bartle remarked that the donor did 
justice to the thoroughly English surname he had chosen, 
by paying the amount into the ‘I'reasury directly he knew 
his munificent offer had been accepted by the Government. 
The design for the new building was proposed by Mr. 
Trubshawe, whose work in the presidency has much 
improved the general elegance of private dwellings. 

‘The present lines of railway in India are mostly trunk 
lines, and it is felt that, as in other countries, branch rail- 
ways will soon spread in every direction, giving employ- 
ment to all the engineering talent that the country can 

roduce by the aid of this college or any similar institutions, 

he largest works in the country are even now progressing 
very slowly, and the Great Indian Peninsula Railway 
it is expected cannot be finished before 1870, two years 
later than the anticipated date. Thus through communi- 
cation tu Calcutta will not be established half so quickly as 
desired by the public, and when opened it is intended, for 
some time at least, to allow first-class passengers only to 
book through from England and Bombay. On this line 
there are several great works not yet commenced, more 
especially the bridge over the Nerbudda. Indian irrigation 
is another work on which civil engineering skill is likely to 
be expended for years to come ; such skill must besides be 
required in all directions in the transformation of a semi- 
civilised into a more enlightened country, by the introduc- 
tion of a greater taste for European habits and advantages. 

The admission of natives to more of the higher profes- 
sional pursuits in India may do something to break down 
the strikingly visible line of demarcation between the 
ruling and the conquered races, which is so painfully 
apparent to strangers when they first reach the country. 
Should it be possible for the European and the intelligent 
Asiatic to work together and intermingle on better terms 
than formerly, both will derive benefit from the alliance, 
and British rule in India will at last come to be acknowledged 
a blessing, even by the natives. A native who has been well 
trained in any branch of science will have gained a know- 
ledge of the laws of nature far deeper than possessed by his 
countrymen, and from that time have reason te feel a 
stronger respect for the ruling power. The Indian Govern- 
ment is now trying to introduce a municipal system 
throughout the country whereby small districts sha!l be to 
a great extent self-governing, and aided by funds to execute 
such local works as may be required. If this principle 
come into practice a local demand for engineers and sur- 
veyors must spring up in all directions, so what can te 
more judicious than this last step of the Government to 
train up both natives and Europeans by acollege education 
till they are able to execute the required work. 

In a very long address made by Sir Bartle Frere, at 
Poona, are some sensible remarks on the proposed college, 
and civil engineering as a profession. He, for instance, 
said, “ We have some of us seen, or at least heard, in our 
“ youth, of those fathers of the engineering profession in 
“ England, who, without any advautages of birth or educa- 
“tion, raised themselves to the highest rank as_ civil 
“engineers, We in England are apt, with these striking 
“examples of our Brindieys and our Stephensons before 
“ us, to forget that it is only in the infancy of a scientific 
“ profession that this can happen, and that it will be 
“ hereafter as difficult for a man who has not been regularly 
“ and scientifically trained to a profession to make his way 


“to the front rank of engineers, as it now-a-days would 
“be for the empirical practitioner, however able or 
“experienced, to become a leader in the noble pro- 
“fession of surgery. But even in England we are 
“ now awakening to the necessity for a thorough scientific 
“ education as the groundwork of a civil engineer’s career, 
“and this necessity has long been recognised in France 
“and Ireland, and in other countries.” The Governor 
closed his remarks by observing :—‘t They who know most 
“ will best appreciate and respect the secret springs and 
“‘ sources of our power, and the true motives of our policy ; 
“and this is the reason why I feel assured that, in assisting 
“ to open to his countrymen anew, liberal, and independent 
“ profession, Mr. Cowasjee Jehangeer has not only done 
“ well for his own fame, and ‘conferred a lasting benefit 
“upon his own people,’ but that he has also added his 
“contribution to the strength and stability of our empire 
“in India.” 

A large body of native engineers would not only be 
likely to hasten the civilisation of India, but had such a class 
been in existence before this time, it probably would not 
have been left for Lieutenant-Colonel Pelly to explore the 
unknown regions between Northern India and ‘Turkey in 
Asia. The fierce rays of a tropical sun, and the exigencies 
attending travelling among the native population, would 
have been much less felt by those accustomed to similar 
habits and to a similar climate, and possessed, moreover, of 
a knowledge of the language. Already it has been pointed 
out in this journal how European railways are gradually 
creeping, by somewhat circuitous routes, from the Straits 
of Dover to the shores of the Bosphorus, and how Turkey 
in Asia will soon become familiar with the noise of the 
locomotive, so that it is to be regretted that one direct trunk 
line does not run through the whole system from the shores 
of France to Bombay and Calcutta. The small portions of 
the route yet unknown would probably have been accu- 
rately surveyed long ere this had a large body of native 
engineers existed in India. As regards internal and ex- 
ternal means of communication, perhaps no country in the 
world is so little advanced as India, in comparison with its 
importance, besides which, the demand for a complete 
system of irrigation, the construction of harbours, and 
works of reclamation, cannot be met for many years to come. 
The impure drinking water of India, frequently collected 
in shallow wells, and highly charged with organic matter, 
so seriously affects the death rate in the country as to 
demand attention on the part of the Government. As yet 
no active steps have been taken to remedy this evil, which 
alone will create a fresh demand for engineering skill. 
| Altogether, then, there is much reason to be pleased with 
| the formation of this new college in Western india. Year 
| by year the lives of hundreds of our friends and relatives in 
| India are sacrificed because of the difficulty, time, and ex- 
| pense incidental to a journey home ; the communication by 
| telegraph is likewise subject to constant interruptions from 

the wild character of the routes through which the wires 

pass, and this inconvenience might all be broken down by 
lone bold stroke—a line of railway to the Bosphorus— 
towards the construction of which talented natives could 
give most efficient assistance. 
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A Treatise on the Screw Propeller, Screw Vessels, and Screw 
Engines. By Joun Bourne, C.E. New edition. London: 
Longmans, Paternoster-row. October, 1865. 


WE hail with pleasure an old friend with a new face. 
Before us lies the first part of a new edition of Bourne’s 
well-known treatise on the screw propeller—a volume 
which constitutes, in all probability, the best work ever 
written on this specific subject. Much has been done, 
however, since that volume was first given to the world. 
Many things have now to be recorded, which a few years 
since were absolutely unthought of, and we are glad to see 
that Mr. Bourne has decided on the production of a new 
edition, to be published in twenty-four monthly parts, at 
a moderate price, and, as we are told, so greatly enlarged 
that it will form a virtually new work. ‘The part published 
is exceedingly well got up, and illustrated with two very 
excellent full page lithographs of the Great Eastern—three 
sections and a sheer draught—and a plan and elevation of 
the engines of the Warrior ironclad frigate. It would of 
course be premature to offer an opinion on the merits of a 
work only the twenty-fourth part of which is before us. 
We may suggest that the author will do well to suppress, 
as far as possible, all obsolete and antiquated matter. ‘Thus 
we think it a pity that no less than four pages of the num- 
ber just issued should be taken up by a set of tables of the 
performances of screw steamers in the navy, compiled from 
a blue-book issued as far back as 1850. ‘These tables have 
already been printed many times, and the space they occupy 
could, we think, have been devoted to a better purpose. 


) 








The Iron Shipbuilders’, Engineers’, and Iron Merchants’ Guide 
and Assistant. By Harrison Burutnson, and W. M. Henry 
Simpson. London: McCorquodale and Co., Borough. 


The volume before us is neither more nor less than a set of 
tables of the weights of wrought iron plate from tin. thick 
by Gin, wide and 1ft. long, to lin. thick, 10/t. long, and 5ft. 
wide. It contains 219 large pages, closely, yet clearly, 
printed, and not fewer than 154,453 distinct calculations. 
In a word, we can ascertain from it, almost at a moment’s 
notice, the weight of any plate of wrought iron with 
straight sides of any dimensions whatsoever. Of course 
the value of such a work depends altogether on its accu- 
racy. We have taken the trouble to go over and check a 
good many of the figures promiscuously, and we have been 
unable to detect an error. ‘The work is based on the fact 
that a plate of wrought iron Ift. square and lin. thick 
weighs, as nearly as may be, 40 1b. It is true that the 
weight varies with different samples, but so slightly that 
the error is inappreciable in practice. It is unnecessary that 
we should point out how useful a work of this kind must 
be to the men for whom it has been prepared. If we are 





disposed to wonder why such a set of tables had not been got 





up long since, we need — to glance into the book and con- 
a 


sider the vast amount of labour necessary to its production 
to perceive that it required no ordinary effort of moral 
courage to undertake such an herculean task. 





Engineering Factsand Figures. An Annual Register of Progress 
im Mechanical Engineering and Construction. Edited by 
Anprew Berrs Brown, Mechanical Engineer. London and 
Edinburgh : A. Fullarton and Co., 1865. 

THE reviewer seldom meets with a volume the contents of 

which he is not called upon to criticise. The book before 

us presents one of those exceptional cases. It consists 
mainly of articles which have appeared in the pages of 

THE ENGINEER, Mechanics’ Magazine, and other journals 

devoted to engineering in particular and science in general, 

during the past year. Of the contents we are hardly called 
upon to speak; they doubtless present a record of the 
latest advances in science, and the matured thought of able 
writers. We have more to do with the author than with 
his materials. A book ten times the size of the little 
volume under notice would not suffice to contain the mass 
of matter placed at Mr. Brown’s disposal, and it no doubt 
requires some skill to select from this mass that which is 
likely to prove at once most interesting and most useful. 

The author has discharged this duty very fairly upon the 

whole, and we find evident traces of improvement on the 

volume for 1863, published about eighteen months since. 

There are visible signs of the editorial hand to be met with 

here and there, and Mr. Brown ventures now and then 

to express an opinion which is usually sound. Future 
volumes of this kind might be rendered much more inter- 
esting did the author now and then criticise the statements 
he lays before his readers. Besides, considerable differ- 
ences are to be met with in all scientific writings, and Mr. 

Brown would do well to select some of the contrasts now 

and then, as wellas the harmonies of scientific opinion. As 

it stands the volume forms a compendious scrap-book, 
convenient for reference, neatly got up, and likely to prove 
useful as well as interesting. 





Iraty.—(From our Correspondent).—A very interesting hydraulic 
operation is about to be effected at Avezzani. It is proposed to 
open an outlet for the waters of Lake Ticino, iu order to dry it up, 
and restore to agriculture the immeuse tract of land which it covers. 
The waters will be run oft by a fine aqueduct about two aad a-half 
miles in length. This aqueduct had fallen into ruin, and the waters 
had regained the bed of the lake which was dried up in a somewhat 
remote part. The restoration of the aqueduct has been effected 
under the direction of a Neapolitan company, in which Prince 
Torlon a is the principal shareholder, 


Tue Trepecar Cotiiery Exprosion. — Last Friday week the 
proprietors of the Tredegar lronworks, Messrs. Frederick Levick, 
Samuel Homfray, Rowland Fothergill, and W. H. Jarman, were 
charged atthe Tredegar Petty Sessions with infraction of the 
general colliery rules. Mr. Lionel Brough, the Government 
inspector of mines, appeared for the prosecution, and the court was 
crowded, because twenty-six lives in all were sacrificed in the 
Jedwelty pit, the property of the said proprietors, The defendants 
were charged with * uot causing an adequate amount of ventilation 
to be constantly produced in the colliery named, to dilute and 
render harmless noxious gases to such an extent that the working 
places of the New Pits Colliery, aud the travelling roads to and 
from such working places, should, under ordinary circumstances, 
bein a fit state for working and passing thereon, against the form 
of the statutes in this case made and provided.” Many witnesses, 
including several mining engineers, will appear for the defence, and 
the bench thought it best to appoint a special day for the hearing of 
the remainder of the case, The proceedings were accordingly 
adjourned to Friday, the 9th of October. 


BirMincHaM JEWELLERY.—The jowellers’ workmen, says a writer 
in the Laily News, receive the highest regular wages of any class 
except the machinists, ie., the skilled artisau of the lathe, and 
some of those engaged in the manufacture of rifles during a busy 
season, as during the American war. Boys as apprentices earn from 
5s. to 15s. a week, beginning at 14; and girls who make the gold 
chains, and by whom no other kinds of jewellers’ and goldsmiths’ 
work is done, earn the same, rising a trifle higher, some young 
women receiving as much as 18s. a week. It requires little ac- 
quaintaince with Birmingham to see that young girls and women 
can get readily a very independent living; but let me add, for the 
instruction of the strong-minded lady benefactors of their sex, that, 
as far I can observe, this is a condition of rather questionable re- 
sults, morally speaking. All Birmingham trade nearly, and 
especially the jewellers’ and small goldsmiths’, is carried on by great 
numbers of mastermen—nine out of ten being originally workmen. 
Very little capital is needed, two or threo pounds in his pocket, a 
little metal, and a shop, with its gas blowpipe and bench often let 
with it, and the workman can produce scarf pins, studs, brouches, 
rings, and receive the money for them from the factors who supply 
the shopkeepers. ‘There are about 600 master-men in the trade, 
employing of jewellers proper, 3,000; silversmiths, 1,000; gold and 
silver chainmakers, 1,500; gilt ornament makers, 1,000; with about 
a thousand hands employed in making leather cases, who are chiefly 
women, aud the tool wakers for this branch of trade, making 
altogether 7,500. If we allow three to each, as representing the 
family or persons deriving support from this trade, we have thus 
upwards o! twenty thousand of the working classes subsisting by 
this consumption uf ornaments for the person. ‘The value of the 
gold and silver used in Birmingham is stated at a million, aud the 
precious stones at a quarter of a million more. Gold chains, which 
have only been made during the last thirty-five years, are DOW 
made to the amount of £550,000 in the year; there are forty-seven 
master chainmakers, some employing as many as 300 hands, but 
most of them not more than ten, Abvut 1,600 persons, 
nearly all women and young girls from thirteen to eighteen, are 
employed in making chains. These girls sit at the bench in rows, 
each with a gas jet and blowpipe before her, and here you see them 
placing the links of the chain one by one together with a pair of 
pliers, the made part of the chain hanging in the left hand. As the 
eud of each new link is put through by the pliers the ends are 
closed, and then laying aside the tool, the girl puts a drop of borax 
and gold filixgs upon the joiut, and taking her blowpipe in her 
mouth, cleveriy darts the flame across it for a momeut, and the 
joint is fixed. A dip into a basin of water to cool it, and again 
the process is repeated with another link. In this patient way 1s 
every chain we see made, and it is wonderful to see wbat pretty 
twisted forms the links fall into. All forms of link are made by puuch- 
ing and piercing in screw presses, or by cutting small facets upou 
them after the chain is put together, by bringing the links against 
a revolving wheel of soft metal. Most of the links are first made 
out of the rough by winding the metal io a spiral upon a mandril, 
aud then cutting them off separately, the strip of gold or silver, 
as it may be, having been previously drawn through a plate to 
give it any form desired, as the half-rounds, or fluted, or fla’, &. 
ven those extremely iugenious chain bracelets, which are a8 
pliant as a piece of velvet ribbon, are made jink by link, and then 
tlattened by being passed through rollers. It is stated that the 
value of the precious metals used in Birmingham, in all trades, 
=e gold and silver plate and electro-plating, is about une 
million. 
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HOW THE ATLANTIC CABLE WAS BROKEN. 

A STATEMENT of very great importance has been Jaid before us 
on excellent authority, well supported by collateral evidence. Our 
readers will of course understand that we in no way pledge ourselves 
for its strict accuracy. In order that the matter may be fully com- 
prehended, it will be necessary to consider the method of picking 
up the cable actually adopted. The accompanying diagram will 
give a clear idea of the apparatus :—A, B, is the drum of the picking- 
up machinery, and with each revolution of this, the coil approached 
one diameter of the cable nearer to the extremity of the drum at B, 
and receded at the same rate from the extremity A, as it unwound 
itself on that side; consequently the incoming cable never kept its 
place on the centre of the drum at L, in a line with the wheel 
over the bows at K. After the cable came out from the picking-up 
machinery at D, it was for safety passed uvce round the foot of one 
of the large cranes on board the Great Eastern at C. The cable was 





next finally coiled away on deck, in a very damaged state, although 
it came in over the bows in very goodcondition. At short intervals 
of about four minutes it was found necessary to bring the incoming 
line of cable to the centre of thedrum at L. To do this what is 
known to sailors as a ‘trope stopper” with a “ rolling hitch” was 
used, to hold the cable safely, and prevent its running out too far. 
One end of a rope was tightly secured to an iron hook E, on the 
deck of the vessel; it was then passed round the cable twice at F, 
two other turns being afterwards given at G, and the other end of 
the rope held forward parallel with the cable, or nearly 50, at H. 
Occasionally a sailor might hold the rope and cable with his hand 
at G. Every time it was necessary to bring the incoming line of 
cable to the centre of the drum at L, the cable was slacked for a few 
inches at the crane ©, and the end D being : \ 
coil of cable M instantly flew to the centre of the drum with a jerk 
that made the whole of the machinery sbiver ; at the same time the 
remainder of the coils slipped over the surface of the drum nearer 
to the extremity at A. ‘his plan was pursued every time it was 
necessary to haul in the cable; but once, the rope having worn 
smooth, so that it would no longer hold the cable securely while 
the jerking operations were going on, the officer in charge substi- 
tuted a chain for the rope, which would never have been done by 
any practical sailor to secure a bawser of any value. The very Jirst 
time the cable was slackened after this chain was put round it, the cable 
finally parted and sank, aud an eye-witness attributes the parting to 
the use of the chain, and not to abrasion against the hawsehole in 
the stem. With such conflicting testimony, with no independent 
witness, and the sulitary reporter—who could not be everywhere at 


once—in the cabin at the time of breakage, there is reason once more | 


to ask the company for the engineer's report, which should not be 
withbeld from the public or the shareholders. 





ON THE PRACTICAL RESULTS DBTAINED FROM 
BLAST FURNACES BY THE USE OF HOT 
BLAST OF VERY HIGH TEMPERATURE.* 

By E. A. Cowrer. 

Ir is not proposed to detain the meeting with a history of the 
numerous attempts which have been made to raise the blast for blast 
furnaces to a very high temperature, nor wil the author occupy 
much time in the description of the means by which the desind 
result has been obtained, as a full account of the apparatus was 
given at the meeting of this association held at Oxford, though the 
paper on the subject was not printed in the ‘Transactions, 





In 1861 experimental stoves only, on the new plan, had been | 


erected and worked for heating the blast for one tuyere out of the 
five used for one blast furnace. Such satisfactory results were, how- 
ever, obtained, that it was clear that the difficulty of procuring blast 
of very high temperature had been overcome, and Messrs. Cochrane 
and Co., of Woodside Ironworks, Dudley, and Ormesby Ironworks, 
near Middlesbro’-on-Tees, forthwith erected large stores on the new 
plan for a complete blast furnace, and it is now proposed, with your 
permission, to lay before the section the resu/ts obtained during 
upwards of four years’ practical working with these stoves, 

The effect of heating air on the new plan was that a temperature 
of blast of 1,150 deg. Fah. was ottained, instead of only 600 or 700 
deg., as with cast iron pipes in the common stoves; there was no 
loss of blast from leakage, owing to cracked or damaged cast iron 
pipes; the iron produced was of rather better quality; twenty per 
cent more iron was made from the same furnace, and tully 5 ewt, of 
coke was saved in the blast furnace per ton of iron made. 

The details of the construction of the new stoves will be readily 
understood by reference to the drawings. 

Istly. There are two stoves, which are heated alternately and used 
alternately in heating the cold air; these are filled with bnickwork 
“set open,’ or with small spaces between the bricks, and form 
“ regenerators,” on the principle of Mr. Siemens’ * regenerator fur- 
haces,” as now so largely and successfully used in glass-houses, gas 
works, ironworks, &c. &., both for obtaining great heat and econo- 
mising fuel. 

The outside of the stoves are of thin wrought iron plate lined 
with ftirebrick, the iron skin being necessary to retain the blast under 
pressure, while the firebrick resi-ts the heat. 

2udly. There are provided for the purpose of heating the stoves, 
valves for the admission of gas and uir into a central flue, where 
combustion takes place when a stove is being heated, the products of 
combustion passing up the flue and down through the mass of fire- 
bricks forming the regenerator, and escaping at the bottom to the 
chimney, after the whole of the heat bas been abstracted by the 
firebricks ; the temperature of the chimney being from 212 deg. to 
250 deg., or thereabouts, during the time a stove is being heated, viz., 
for a period of four hours. 

Then, when a stove is hot, the gas and air are turned off, the 
chimney valve shut, and the cold blast is turnec on at the bottom 
of the regenerator, and passes up through the bottom courses of 
brickwork in the regenerator, thus very quickly becoming heated ; 
and passing in the heated state up through the remaining courses 
of the brickwork, and down the central flue, through the bot blast 
valve to the blast furnace; the process of absorption of teat by the 
air being so perfect that, as Jong as a few of the top courses of 
brickwork remain hot, the blast is well heated, the variation in the 
temperature of the blast being only about 100 deg. Fah., with four- 
hour changes. 

érdly. ‘The gas for heat'ng the stoves is supplied from gas pro- 
ducers, similar 10 those coumonly used by Mr. Siemens for his 
regenerator furnaces, and which have already been described befure 
this Association, ‘They cons:st of a simple brick enclosure or fire- 
place, with bars near the bottom, for the admission of a very small 
quantity of air. The gas is formed by the slow combustion of a 
Very thick fire, suppliel with poor coul or slack down a slope or 
hopper, the gas passing off from above the fuel through pipes to the 
hot blast stoves. Gas may, however, be taken from tbe top of the 
blast furnace for heating the stoves, provided proper arrangements 
are made to separate it from the dust which comes over from the 
blast furnace with it ; and judging irom recent practical experiments, 
it Is certain that there are severe! ways in which this may be done 
with pertect success. 

The late Mr. James Beaumont Neilson, who cid so very much for 


* Read before the British Association. 





thus loosened, the outer | 





the iron manufacture by his original invention of the hot blast, in 
1829, was sufficiently appt to predict the advantages that 
would flow from the use of blast of very bigh temperature, though, 
as it happened, he was limited to what could be obtained from 
passing the air through iron pipes exposed to a fire, as in common 
stoves, 

Mr. Neilson said :—‘ In the new regenerator ovens that had just 
been described the great capacity of firebrick for heat had been 
well taken advantage of, and a very important step in advance had 
been made by giving the means of raising the temperature of blast 
much above the extreme limit practicable with the old ovens; and 
he considered this would be productive of the greatest beuetit in the 
working of the blast furnace. . - He had no doubt the make 
of iron would be considerably increased by the higher temperature of | 
blast given by the regenerator ovens.” 

These anticipations have been fully borne out in practice during 
upwards of four years’ regular working of the stoves. ‘I'he high | 
temperature of the blast produces such an improved effect in the | 
furnace that the * burden” is increased so as to save fully five hun- 
dredweight of coke per ton of iron made; and as there is less fuel 
supplied, +o there are less impurities taken in, and the quality of the 
iron is improved, the “ tuyere-breasts” do not “‘ work hot,” or burn, 
or give more trouble than usual, as the burden is increased as just 
stated. ‘he same furpace is, of course, enabled to do more work, 
the “make” being increased fully one-fifth; so that a given plant | 
produces 20 per cent. wore iron per annum, besides saving nearly 3s. | 
per ton for coke. | 

There is less friction or loss of pressure of blast in the stoves | 
than in common ones, and there is no loss of blast by leakage | 
through cracked or burnt cast iron pipes or joints, More stoves are 
now being erected on the same plan. 


| 
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ON SUGAR MAKING MACHINERY. | 
By Perry F, Nursery. 
In an age when knowledge was power of a tyrannical and oppres- | 
sive character it was tolerable that a veil of impenetrable mystery | 
should be crawn around the early germinations of science by her | 
bigoted votaries, and that the pursuit of knowledge should be | 
allowed only to the few, whilst the mass wondered iguorantly on in | 
mingled terror and admiration. But it is not tolerable that in our | 
day any system of practically applied science should be desiguedly 
mystified and jealously guarded by a few monopolists, or that in 
apy branch of manufacture a special limitation should be observed, 
lest perchance a ray of light the more should gleam upon the path 
of the inquirer in his search for practical knowledge. Neverth: less, 
that such is the case is the experience of many who have fruitlessly 
sought for information upon the subject of the present paper. The 
well-known secresy observed by those engaged iu the manufacture 
both of sugar and sugar machinery has undoubtedly given an advan- 
tage to a few engineers whose charges and whose workmanship are 
notalways what they might be if a moderate amount of competition 
were introduced ; but to the many information has been peculiarly 
inaccessible, owing to the scant and often vague and designedly 
mystified way in which the mechanical part of the subject is treated 
in the few articles which have been written upon it, aud owing also 
to the difficulty—nay, impossibility—of obtainin: particulars from 
those who possessthem. But the day of crafts and mysteries has 
well nigh passed away, and although the sugar faction may be the 
last to yield to the universal demand for knowledge, yet the time 
must come when the barriers of their exclusiveness shall be broken 
down, and the weakness of their strength become appare: t; for, 
after all, the procoss of sugar manufacture is a very simple watter, 
To Mr. Burgh is due the credit of having published the first prac- 
tical treatise on sugar machinery, and this, too, in utter disregard of 
the susceptibilities of the sugar faction, with which Mr. Burgh—to 
use one of his favourite expressions— was doubtless *“ practically ac- 
quainted " ‘The author's materials, however, were gathered before 
Mr. Burgh’s work came out, or possibly the present paper would 
never have appeared, The difficulty experienced by the author in 
obtaining information upon the subject induced him subsequently t » 
extend his researches, and he has gone with some care into the 
matter with the view of submitting the results to the society. A 
greater delay thau he anticipated has occurred in the production of 
the paper, which, however, it is hoped may be found to contain some 
uselul information upon the manufacture of sugar and the ma- 
chinery employed therein. It is proposed to notice briefly the history 
of sugar, its varieties and its chemistry, aud, at greater jength, its 
manufacture, under which head the various mechanical appliances 

will be considered, and estimates of machiuery will also be given. 
The author then proceeded to give a general outline of the history 
of sugar and its manufacture from the earliest times. He then 
enumerated and described the several varieties of sugar. In a third 
section he noticed the subject from a chemical point of view, after 
which he observed that the manufacture of sugar from the sugar 
can? might be classed under four heads: —1, cultivation of the cane; 
2, extraction of the juice; 3, purification of the juice and its con- 

centration ; and, 4, its crystallisation or granulation. 


Axticce I.—Curtivation or tHe Cane, 

Cultivators distinguish three great varieties of canes — the 
Crevle, the Dutaviav, and the Otabeite. ‘he Creole cane is 
indigenous t» India, and was wansplanted thence to Sicily, 
the Cinary Isles, the Antilles, South America, and to the 
West Indies. It has dark green leaves, and a thin bat very knotty 
stem. The Batavian or striped cane, which has a den: e foliage, and 
is covered with purple stripes, is a native of Java, where it is chiefly 





cultivated for the manufacture of rum; it is also met with in some 
parts of the new world and the West Indies. The Oraheite variety 
grows most luxuriantly, is the most juicy, and yields the largest 
product. It is cultivated chiefly in the West Iudies and South | 
America; it ripens in ten months, and is hardier than the other | 
varieties. 

The sugar cane being originally a bog plant requires a moist, 
nutritive soil, and abot tropical or sub-tropical climate. It is pro- 
paguted by slips or pieces of the stem, with buds on them, and about 
zit. lopg. It arrives at maturity in twelve or sixteen months, 
according to the temperature; the leaves full off towards the 
following season, and the stem acquires a straw-yellow colcur. The 
cane is cut by sume planters before the fluweriug season, but it is 
more usual to cut it some weeks after. ‘he plantations are sv 
arranged that the various divisions of the fields may ripen in suc- 
cession. The land should be supplied with manure rich in nitrogen, | 
but not containing much saline matter. Altter the hervest the roots 
strike again, and produce a fresh crop of canes; but in about six 
years they require to be removed, 

The time for cutting the canes varies with the soil and season, 
and the different varieties of cane. In a state of maturity the canes 
are from 6ft. to 15ft, in Jength, and from lin. to 2in. ia diameter, 
The usual signs of maturity are a dry, smooth, brittle skin, a heavy 
cane, a grey pith, and swect and glutinous juice, Canes should be 
cut in dry weather, or the juice will be found diluted with an ex- 
cess of water. Whep cut they are tied up in bundles, and conveyed 
to the crushing mill, particular attention being paid that the supply 
should not exceed the demand, otherwise the cut canes would 
ferment and spoil. 

The sugar cane grows from pieces or slips of itself, containing 
germs, aud these develope rootlets at the joints, which draw 
sustepavce to the young shoot as it increases. In the course of 
time the buds in the radicle, or root-juints of the first cane, throw 
out roots, and form a radicle for a secoud stem; and in this way, 
under favourable circumstavces, several canes are produced frow 
the parent stock for a period of about six years, and sometimes for 
several more. They, however, diminish every year in length of 
joint and circumference, and are inferior in appearance w the 
origival plant; but they yield richer juice, and produce finer sugar. 





Opinions vary as to the distanee canes should be planted from each 


‘other, some planters recommending 6{t., others 8i{t., and others 
again 10It. 5; ;. but the system of wide planting is gradually 
superseding the old close planting, with great advantage to the 
cultivator. 


One variety of cane much cultivated in Jamaica came from 
Otaheite. With a favourable soil and good cultivation it grows toa 
height of 12{t. or 14ft. in the first year, being Gin. in circumference, 
and having joints Gin, apart, they will produce 2} to 3 tons of dry 
Sugar per acre, but a good average is 2 tons per acre. The Ohina 
cane is very hardy, standing both cold and drought, and with plenty 
of rain giving out as many as thirty shoots. The Sangalore cane 
is considered the finest in the Straits of Singapore, or, perbaps, in 
the world. It has been known to produce 7,200 It. of undrained 
sugar per acre, equal to 5,800 Ib. of dry sugar for shipping. 
Dr. Livingstone states that sugar is cultivated iu the Shire Valley, 
as well asin many re of Africa near the Zambesi, aud may be had 
for as little as one halfpenny per pound. 

Dr. Evans gives the products of an acre of canes in Barbadoes as— 





Weight of | Weight of Extract per Extract per 





canes. juice. Extract, |100 1b. of juice, 100 1b. uf canes. 
3) tons 60,430 Ib, 10,886 Ib, | 18°0 16°20 
47,040 ,, 8,467 ,, 180 12°6 
20 33,600 ,, 3,500 ,, 10-0 50 
30 4 33,600 ,, 7,230 ,, 206 108 


Au acre may be said to yield 30 tons of canes. The following 
table gives the produce in juice and sugar :— 
































z P | Subtract for molas- : 

5 - 3 Pounds of sugar. | ses and skimmiugs yey ae 
i ae | atl2 percent. | ° y 4 acre, 

a) = a 

2 | 

25 2 atis at20|av2z)atis|/At20|At22) Avis| Atzo Ate 
_ & per per | per per | per | per | per per | per 
a cent. cent, | cent. | cent. | cent, | cent, | cent. | cent. | cent. 
70 47,040 8,468 9,408 10,348) 705 | 792 | sez | 7,763/ 8,016 | 9,486 
75 50,400' 9,092 10,08(|11,088| 757 | S40 | 924 8,335 | 9,240 | 10,14 
80 53,760 9,676 10,75:| 1,827. 806 | 895 | 994 | 8,871 | 9,856 11,173 

| 


This supposes the juice to staud at 10 deg, Deaume ; at the same 
time all the numbers given are above the amount actually obtaiued 
in practice, which it is very diffioult to ascertain, But a very fair 
specimen of the yield per acre is 4,000 Ib. of sugar, and 170 gallons 
of rum 20 per cent. over proof. 

Of the 18 to 22 per cent. of sugar in the cane, it is generally 
believed that only 8 is obtained crystallised. If only 50 per cent of the 
juice is taken from the cane, and 30 still remain in it, it is clear that 
three-eighths of the sugar are taken away in the me and burnt 
as fuel. The value of sugar to the plauter cannot far short of 
£20 per ton, and he could procure coal at an infinitely lower price. 
But, loss as this seeme, it would not be so important if the ashes of 
the megass were thrown on the soil. The climates which grow 
sugar grow ligneous fibre rapidly, and it is well to use it for fuel 
where possible. But the soil should not be deprived of its inor- 
ganic constituents. 

Our West India sugar manufacture, as a whole, appears to be in 
an unsatisfactory state, and the depressed condition of our colonies 
has been referred quite as much tu the defective culture of the cane, 
and the injurious methods of expressing and evaporating the juice, 
as to political causes. The land bas been very imperfeetly worked 
by lhaud-hoeiug, and the expressed caves, instead of being returnod 
to the land as mauure—for which tuey are as eminently fitted as 
they are practically uecessary—are used as fuel im evaporating the 
juice. The cheep rate at which coal can bo obtained from 
Britain makes it desirable that this practice should be abandoned, 
and the cave trash or megass put to its \egitimate use. The manu- 
facture has been ided by the application of those mechanical 
and chemical means which have so prospered European enterprise, 
and the uuimproving planters have drawn upon themselves those 
pecuniary difticulties which must result to those who insist upon 
standing still while others progress, If from beet-root 7 per cent. 
of refined sugar can be extracted, it is not too much to expect the 
samo skill to produce 10 or 12 per cent. from the sugar cane, By 
improved methods of treatment the planters in Java and Cuba, and 
in some few instances iu our own colonies, are extracting aud 
sending to market 10 to 12 per cent, of raw sugar from the 100 Ib. 
of canes. This result of the employment of better machinery, and 
more refined chemical applications, is a strikiug comment upon the 
West Iudian practice, whereby, of the 18 per cent. of sugar con- 
tained in the average cane juice, not more than 6 per cent., or one- 
third, is sent to market in the form of crystallised sugar. This losa 
is accounted for by the fact that of the 90 per cent. of juice 
contained in the cane, only 50 or 60 per cent. f expressed, une- 
third being left in the megass, as before noticed, and used as fuel ; 
by the loss of one-fifth or more of the sugar in the juice by imper- 
fect clarifying, aud in skimming; and the crystallisation 
of only from one half to two-thirds uf the juice when boiled down 
and set to cvol, the Jer running off , aud although 
these aud the skimmings are fermented and distilled for ram, there 
is still a considerable loss. In the interior of Java, where fuel is 
scarce, the molasses is worthless, but in the West Indies it is a 
marketable article, and may be distilled with profit, 

, L'be object of the colonial sugar boiler is to convert the juice as 
speedily, und with as few operations as possible, into raw sugar, 
hence he bas shown but little care for improving upou the ob 
system of manufacture, which is attended by loss at every stage, 
While science has been actively engaged in perfecting the mana- 
facture of beetroot sugar, she has, until lately, done comparatively 
nothing for that of cane sugar; but vow that attention has beou 
fairly given to the matter it is found that much of the beetroot 
apparatus is fitted for cane sugar. 

‘he meavs by which a beiter result is to be attained are, un- 
doubtedly, the use of improved cane mills, whereby 7 and even 75 
per cent. of the juice can be expressed; of improved methods of 
claritying—of charcoal filters befure boiling, which supersede skim- 
ming, of steam and vacuum builers, by which burning is prevented 














/and rapid concentration effected—of centrifugal drainera to dry 


the sugar speedily and save the molasses—and of coal or wood as 
fuel where the megass is insuflicient fur the purpose, 


Articts II.—Exrracrion or tug Juice, 

The sugar exists iu the cells of the cave in u otate of solution, 
and is extracted therefrom by pressure, Like this, as with other 
branches of industry, science has of late years stepped in here, and 
greatly facilitated the process of extraction and manufacture, It 
may be as well to give here a summary of the processes employed 
in the preparation of raw sugar: ‘The caves are passed through the 
mill, aud the juice thus extracted from them ruus from the mill into 
ativk, whence it is pumped to cisterns for supplying the clarifiers, 
heated by steam, where it is purified. From thence it is run into 
bag-filters, by which the mechanical impurities are removed. It is 
then run iatu charcoal filters to remove the colouring matter of the 
juice. ‘he filtered juice is then run off into tanks and is drawn 
thence by vacuum into the vacuum-pan, where it gt eg oy and 
from whence it is finally discharged for packing. hea the steam 
clarifiers are not employed the caue juice is run into a series of pans 
or * teaches,” over open fires, This apparatus isalso known as @ 
* battery,” and forms another method of purification, 

‘Lhe original crushing aguemsen of Ludia was « kind of caueming 
mortar, wade out of the hollow truuk of a tamarind tree, and worke 


| by a yoke of oxen, the pestle or stamper being a strong beam 18it, 


long, and rounded at the bottom sv as 
iu the mortar. Mills similar tu those for crashing oil seeds 
were used—as were a'sy several other forms of apparatus—before 
ro!lers were introduced. Stone and iron rollers were first used with 


ple gy or crush the caves 
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the axes in a vertical position, but the horizontal was soon found to 
be the more convenient aud economical. The importance of a 
systematic mechanical arrang t app to have awakened 
attention during the reign of Charles the Second, for in 1663, Lord 
Willoughby and Lawrence Hyde (second son of Edward, Earl of 
Clarendou, High Chancellor of England) associated themselves 
with one David de Marcato, an inventor, and obtained a patent for 
twenty-one years for making and framing sugar mills. Io 1691, 
John ‘Tizack patented an engine for milling sugar canes, &c.; but 
in this, as in the previous case, it is not specified how the mill 
should bo made. lous on in 1721, William Harding, a smith, of 
London, who had been many years in Jamaica, and was skilled in 
the manufacture of sugar mills, having observed their imperfections, 
how that they were chiefly made with large wooden cogs cased with 
iron, endeavoured while abroad to improve their construction, but 
failed for want of competent workmen. On his return to London 
he made models of sugar mills which were approved of by the Royal 
Society. These mills were fitted with cast iron rollers and cog 
wheel gearing, and were worked by water power; from description 
they appear to be the type of mills of the present day. Some 
forty-five years later Yonge and Barclay, ironfounders, of 
Allballow’s-lane, City, applied friction wheels to sugar mills. In 
1773, John Fleming, a mill carpenter, proposed an arrangement of 
windmill sails which turned a vertical timber shaft shod with iron, 
and which gave motion to two hard wooden rollers, between which 
the cane was guided and equeezed. In 1807, H. C. Newman, of St. 
Christopher, West Indies, designed a mill to be worked by horse 
power. He used cog and crown wheels to give motion to three 
vertical rollers, and the arrangement was considered one which 
greatly augmented the wer and execution of this class of 
machinery. In 1821, John Collinge, of Lambeth, improved cast 
iron sugar mills by casting the rollers on wrought iron shafis, 
instead of keying them on as previously done. In 1840, James 
Robinson patented improvements in sugar mills, which consisted in 
using four rollers, one large one and three smaller ones beneath 
placed horizovtally and gearing by cogs into each other. Up to 
that time three rollers only appear to have been used. He also 
proposed to use six rollers, which are fed from an endless band 
passing over the rollers. He casts the rollers and shafts in one 
piece, cored out to admit steam to facilitate the extraction of the 
juice from the cane during crushing. He also proposed to tin the 
interior of vacuum pans, &c. Various other arrangements have 
been patented, but it is unnecessary here to enumerate, much less 
to describe them. The foregoing examples give an idea of the 
progress of the subject during nearly 200 years. The last tev 
years have seen rapid strides made iu improving the make of 
mills, and the general arrangements of sugar works. 

Before proceeding to consider the mills at present in general use 
it will be as well to notice Bessemer’s cane press, which entirely 





juice into the tank, whence it is pumped to the clarifiers by the 
pump, which is worked from a crank on the shaft of the —— roll 
of the mill. Fitting strips are cast on each side, and faced to 
receive the side frames. The bedplate is bolted down to the founda- 
tions with four 3}-in. bolts, passing through the side frames, and 
held down with pilates and keys, aud also with four 1}-in. holding 
down bolt, 6ft. 9in. long. The side frames are of cast iron, and weigh 
not less than 36 cwt. each; they are cored through to receive the 
bolts and are cast with bosses for adjusting screws 24in. diameter, by 
which the space between the rolls is regulated. The upper roll is 
distant from the two lower ones about one-fifth to one-quarter of 
an inch. The frames are accurately faced at bottom and fitted to 
the bedplate. They are held down by the bolts, which also hold 
down the centre caps of the upper roll. Spaces are left in the 
frames to attach a trash-turner, which is placed between the two 
lower rolls, and under the top one, to guide the cane between the 
upper and second lower roll. Openings are left to place tho rolls; 
and cast iron filling up pieces are provided, accurately fitted and 
held in place by diagonal bolts, 2}in. in diameter. A wrought iron 
feeding table, and wrought iron megass delivery, are provided. 
The three cast iron rolls are each 2ft. 2in. diameter. Each roll 
should weigh not less than 35 cwt., and be rough-turned. Thetwo 
lower rolls are cast with flanges on the outer sides, to prevent the cane 
juice spreading beyond therolls. Each roll is cored 8in. squarethrough 
the centre, and is hung with eight keys to the shaft. Wrought iron 
riugs are shrunk on to the shafts outside the rolls to prevent the 
keys starting. The shafts are of the best wrought iron 8in. square, 
with 7in. journals, and have square ends for hanging pinions to 
connect the rolls, A clutch box is cast on the pinion for connect- 
ing to the intermediate shaft. The bearings are of the best gun 
metal, accurately bored, and fitted in the side frames with a flange 
on each side, steel plates are fitted at the back of the bearings to 
receive the thrust of the adjusting screws, which are passed through 
spaces in the side frames. ‘Tree spur pinions, each 2{t. 2in. dia- 
meter, 3°14 pitch, and 8in. broad, are hung, each with eight keys, to 
the ends of the roller shafts to connect the rolls for work. The 
intermediate shaft is of cast iron, 8}in. square, 9}in. square at each 
end, and is connected to the shaft of the upper roll by a square 
clutch box, and to the intermediate gearing by another equare clutch 
box. The intermediate gearing consists of a spur pinion lft. 9in. 
diameter, 3:14 pitch, 9in. broad, bored out and fitted to the engine 
sh«ft, aud makes forty revolutions per minute, and works into a 
spur wheel which is 7it. diamoter and Yin. broad, and is hung to a 
shaft with eight keys. The sbaft is of cast iron, 8}in. diameter, and 
the journals are 7in. diameter by 9iv. long, with collars left on each 
side. The distauce between the inside of bearings should not be 
less than 4ft. din. ‘This shaft makes ten revolutions per minute, and 
runs in plummer blocks, which are fitted with gun metal bearings 
and are provided with wall plates and holding-down bolts lin. 
diameter, to fasten them down to the brickwork, The pinion is 





dispeuses with rollers, to the use of which Mr. B bj 

on the ground that the time allowed by them for the pressure on 

the cane was too short to displace all the fluid from the congeries of 

cells in which it was stored, and that, moreover, the amount of 
ressure on different parts of the cane is unequal, since the rind and 

oats are harder and more woody than the rest of the cane. Mr. 

Bessemer’s press, Fig. 1, consists of a crank shaft with three throws 








upon it, au oscillating steam cylinder, and solid pistons on plungers 
fitting in gun metal tubes, which are perforated by small holes, the 
interior orifice of each hole being smaller than the exterior to 
prevent choking up. Above the tubes are hoppers, down which 


the canes vertically ; and as the plunger makes its stroke in 
the direction of the crank, the end of the plunger cuts off from the 
cane a piece equal to the height of the tube, while its further 
progress forces the newly-cut portion against a mass of already 
crushed cane, whereby the greater part of the juice is forced out; 
but as the cane contains solid matter the plunger, in finishing the 
stroke, must force the whole mass of crushed cane forwards a 
distance equal to that ocoapied by the solid portion of the newly- 
in piece, which movement of the mass displaces at the open 
end of the tube an equal portion of the mass which occupies it. 
During the cutting off and pressing of this juice the plunger will 
have moved forward under the hopper, and a portion of the cane 
within it will Lave fallen down within the tube. The reverse 
motion of the plunger also cuts off a length from it and forces it 
against the mass of cane trash, expressing the cane juice as before. 
In this way the reciprocating motion of the plunger acts on two 
pieces of cane at every stroke, and a similar operation also takes 
place at the same time in as many tubes as may be placed side by 
side over the cistern, In this cistern is a self-regulating heating 
Paar for raising the juice to the temperature required for 
defecation within two minutes after its expression. ‘he cane 
trash is produced in a condition favourable for fuel; it falls upon a 
carrier, and, after being conveyed through a drying apparatus, is 
delivered at the furnace door of the evaporating pans. it is stated 
that the juice obtained by this method is larger in quantity, less 
coloured, and more free from small broken fragments than when 
the pressure is performed by means of rollers. This press, how- 
ever, has not come into general favour, its adoption being very 
limited. 

Wind has been very much used as a motive power for driving 
the cane mill, but it is objectionable on account of its irregular 
velocity, which renders it inferior to any other description of power 
for crushing. It hes been ascertained, by comparing the results 
from forty-four mills in Guadaloupe, driven by different kinds of 
power, that with windmills of inferior construction the cane jnills 
produced only 50 per cent. of juice, with the ordinary windmills the 
yield was 564 per cent., animal power gave 58:5 per cent., water 
power averaged 59°3 per cent., and steam 61°83 per cent. Recent 
improvements have, however, brought tue yield up to 75 or 80 per 
cent. Steam power, therefore, is comin into general use for cane 
mills, and many improvements have been effected in engines specially 
constructed for this class of work. 

The sugar mills generally employed are of three descriptions 
chiefly—the horizontal roller mill, the vertical roller mill, and the 
hydraulic press; the latter has, however, received but very limited 
patronage, The vertical mill has the advantage of being more 
easily cleaned than the horizontal, but is less easily fed, and is more 
costly in construction, than the horizontal three-roller mill, which 
is the form of construction usually employed. Mills have been 
constructed with five and with four rollers. In the five-roller 
mill three are placed below and two above. It is considered that 
this mill will extract 10 per cent. more juice from the cane than 
the three-roller one; but the megass is thereby much broken, and 
& much greater power is required to work the mill. In the four- 
roller mill, where two rollers are placed above and two below, the 
driving power is not much greater than that required in the ordi- 

three-roller mill, and a superior amount of juice is obtained. 
It is therefore probable that the four-roller mill will gradually 
supersede those now in general use. 

A cane mill of improved construction for ordinary use consists of 
& bedplate of cast iron, weighing not less than two tons five hun- 
dredweight. It is cast with a concave bottom, to receive the cane 

uice, and hag a delivery cast on the side for discharging the 





1ft. 9in, diameter, 3°14 pitch, 9m. broad, and is hung toa shaft with 
four keys, and worksintoa spur wheel which is 7{t. diameter, 9in. broad, 
and 3°14 pitch, and has six arms, and ishung toa shaft with eight keys. 
This shatt is of cast iron Yin. diameter, one end is formed 9}in, 
square for connection to the mill. The shaft runs in two plummer 
blocks, which are fitted with turned gun metal bearings, and are 
provided with wall plates, and holding-down bolts. This shaft 
makes 2} revolutions per minute, that being the speed at which the 
rolls are required to revolve. Motion is obtained from the engine, 
which is high pressure, and of 16 nominal horse power, having a fly- 
wheel 14ft, diameter, weighing 3 tons and making forty revolutions 
per minute. Steam is supplied from a Cornish boiler, 20ft. long, 
6ft. diameter, and 3ft. tube, fitted with pressure gauges, safety 
valves, whistle valve, damper, &c. Such, then, is the apparatus 
required in the extraction of the juice from the cane, com- 
prising, in brief, a three-roller cane mill, intermediite gearing, 
a 16-horse power steam engine, and a 20{t. Curnish boiler. 
Manufacturers, of course, vary in their details of construction, 
but the general features remain the same, this being found 
the most efficient and practical arrangement. The method of 
working is as follows: — The canes are introduced between 
the rollers from the feeding table, and are crushed between 
the top and the first bottom rollers. Guided by the trash turner 
they pass to the top and the second bottom rollers, between which 
the juice is expressed, aud the fully-crushed cane or megass is 
delivered away b the delivery table. Care is taken that the ex- 
pressed spongy cane does not again come into contact with the 
juice to re-absorb it. It is of importance that the rollers should 
revolve slowly. The result of repeated experiments bas shown 
that, with a speed of 8 revolutions per minute, only 46 per cent. of 
juice has been obtained, but, by reducing the speed of the same mill 
to 2} revolutions per minute, 70 per cent. of juice was obtained. The 
velocity of the rollers should be rendered as uniform as possible, 
not by diminishing the amount of the motive power, but by a care- 
fully regulated supply of canes in the feeding. The absolute 
amount of work done, however, materially depends upon the 
quality of the cane. A fair working result from a 16-horse power 
will and apparatus would be between five and six tons of cane per 
day of twelve hours. Some years ago a method was patented by Mr. 
Michiel for extracting the sugar from the cane without the use of 
the mill. It was proposed to cut the canes into thin slices and treat 
them with lime water. The object of this was to render the nitro- 
genous constituents of the cane insoluble. On treating the canes 
thus prepared with water, a syrup is obtained of a purity much 
greater than possessed by that obtained directly by mechanical 
meaus. Probably the mechanical difficulty experienced in slicing 
the canes has prevented the adoption of this method. Captain 
Margetson, R.N., has proposed to cut the caue in pieces, and dry it 
as bLeet-root is dried, sending the substance home for the ex- 
traction of the sugar, It might be worth while experimenting in 


this direction. 
( To be continued. ) 








Liverroo. Water Surety.—It is proposed to sink two wells in 
the red sandstone in the neighbourhood of Aintree and Bootle, aud 
to tap the Child wall Ridge, in order to increase the water supply of 
Liverpool. It is expected that a daily supply of a million anda 
half gallons of water will be obtained in this way, at a first cost of 
£25,000, and an annual working expense of £1,500. 

South Kensinaton Museum.—During the week ending September 
30th, 1865, the visitors have been as follow :—On Monday, ‘luesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m,, 13,182. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m, till 6 p.m., 1,434. ‘Votal, 14,616. 
From the opening of the museum, 5,575,687, 

Cannet Coat IN AustraLia.—A workable seam of cannel ‘coal, 
which surpasses the hitherto unrivalled Bogbead in richness, bas, it is 
said, been discovered about eighty miles from Syduey, New South 
Wales, near a line of railway now in course of construction. Its 
yield per ton is reported to be 17,500 cubic feet of gas, of thirty-one 
candle illuminating power, and ‘745 specific gravity. ‘I'he discovery 
must exercise great influence on gas-lighting in Australia, the East 
Indies, China, and South America, by enabling the gas-works of 
those countries to use their local coals, and bring up the quality of 
their gas to a satisfactory illuminating power if necessary. 

Tue Latest Noverty 1n Compantks,—We fiad the following 
startling announcement in the Sutlder:—With the view of doing 
for railway passengers throughout Britain what the cab law has 
done for them in the metropolis, by restricting the profits of cab 
proprietors aud reducing the cost of conveyance to passengers, it is 
proposed to form a new line or lines of railway, with a central 
terminus in New Oxford-street, and brauches to Dover, Holyhead, 
and Edinburgh; few stations, and fares at very low rates, such as 
12s. first-class to Dover, and 83. second-class ; £1 for 400 miles first- 
class, and 15s, second-class; the profits of shareholders to be 
restricted to 5 per cent. per annum; the gauge to be 7ft., instead of 
4{t. 8in., so as to prevent junctions, and hence danger; the power 
of the directors to be limited ; and the total cost of the line to be 
£30,000,000, 
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Grante of Provisional Protection for Six Months. 


1645. CHarnLes Hook and Auragp Pgacg, Bridgewater, Somersetshire, “ Im” 
p np llers for ships and other vessels.”—Petition recorded 
19th June, 1865. 


1832. Hacron AueUsTE DUFREXE, South-street, Finsbury, London, “ Im- 
provements in obtaining motive power.”—A communication from Mon- 
sieur Charles Tellier, Passy, Paris.—Petition recorded 11th July, 1865. 

1884. Geores Nimmo, Jersey, New Jersey, U.S., ‘“‘ Improvements in the 
manufacture of pots and crucibles wherein metals and other materials 
may be heated or melted.”—Petition recorded 19th July, 1865. 

2008. JouN WILLIAM PERKINS, Norfolk-street, Strand, London, ‘‘ Improve- 
ments in the treatment of hydrocarbon or paraffin oils."—Petition re- 
corded 3rd August, 1865. 

2164. George Litre, Cldham, Lancashire, “‘ Improvements in machinery 
fer combing cotton, wool, and other fibrous materials.”— Petition recorded 
23rd August, 1865. 

2180. Josxru IneaLt Barpeer, Sheffield, Yorkshire, “ Improvements in 
skates.""— A communication from James Greenwood, Halifax, Nova 
Scotia.—Petition recorded 25th August, 1865. 

2208. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“‘Improvements in the construction of flying toys, also applicable to 
other purposes."—A communication from Charles Edmond Francois 
Couturier, du Mont Thabor, Paris, 

2210. Prosper Pouain, Liege, Belgium, ‘Improvements in breech-loading 
revolvers.” — Petition recorded 28th August, 1865. 

2238. Epwarp Cowrs and Davip Hancock, High Wycombe, Buckingham- 
shire, “ Anew or improved method of and apparatus for applying electro- 
magnetism as a brake power on railways.” — Petition recorded 31st August, 





r 


1865. 

2254. Jonn Money CarTER, Monmouth, ‘‘Improvements in shirts and 
other like garments.” — Petition recorded lst September, 1865. 

2261. Josep SprouL, New Barnet, Hertfordshire, *‘ An improved method 
of laying or submerging ocean telegraph cables.” 

2262. Kexwan Joyce PrxcivaL, Belgrave-street, Argyle-square, Euston- 
road, Loudon, “ Improved means or apparatus to be used in laying tele- 
graph cables in the sea or other deep waters.” 

2264. WILLIAM Barrorp, Peterborough, Northamptonshire, and Tuomas 
Perkins, Hitchev, Herfordshire, “‘ Improvements in mills for grinding 
of the description known as Feltun’s American mill.’—Petilions recorded 
2nd September, 1865. 

2272. James Howakp, WILLIAM STAFFORD, and WiLLIAM PorTER McCALLuM, 
Blackburn, L hire, “ Imp ts in apparatus for preventing 
incrustation in steam boilers and for preventing «Xplosion of such bvilers, 
heating the feed water, and consuming smoke.” 

2274. RicHarRD ARCHIBALD Broomay, Fieet-street, London, ‘‘ An improved 
method of winding up watches and other timekeepers.""—A communication 
from Robert Theurer, sen., and R»bert Tneurer, jun., Chaus-de-ronds, 
Switzerland.— Petitions recorded 4th September, 1805. 

2275. JaCoB SNIDER, jun., Devereux-court, strand, London, ‘* Improve- 
ments in the construction of fire-arms, such improvements being also 
applicable to the alteration and adaptation of parts of existing fire-arms.” 

2277. JULIEN GRAND, Oullins, Rhone, France, “ Improvements in treating, 
working, or manipulating cast steel for the manufacture of wheel 
tires, armour plates, or other articles requiring great hardness and tensile 
strength.”—Petitions recorded Sth September , 1865. 

2282. Henry Harrison Doty, Regent-street, London, “ Improvements 
in hi ‘or splitting, shaving, and paring hides, skins, aud leather.” 
— Petition recorded 6:h September, 1865. 

2295. Joun Situ, High Crompton, near Oldham, Lancashire, ‘Certain 
improvements in looms for weaving.” 

2297. WILLIAM OLDHAM, New-lane, Meadow-lane, Leeds, Yorkshire, * Im- 
pr n hinery for winding yarn cops.”’ 

2299. AUGUSTIN MorEL, Roubaix, Nord, France, “Improvements in ma- 
chinery for combing wool and other fibrous material.’’ 

2301. JouN Askew, Charles-street, Hampstead-road, Middlesex, ‘* Improve- 
ments in apparatus for stoning raisins.’"—Petitions recorded 7th September, 











2303. ALEXANDER Mackie and JAMES Procrer Jones, Warrington, Lanca- 
shire, “ Certain improvements in machinery or apparatus for ‘ composing’ 
or setting type for printing.” 

2305. James WessTgR, Birmingham, ‘‘ Improvements in hydropults and 
hydrostatic pumps.”—Petitions recorded 8th September, 1815. 

2307. Wintiam Unwin, Sheffield, Yorkshire, ‘* Improvements in the manu- 
facture of iron.” 

2309. JouN ANDERSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for signalling and indicating on railways.” 

2311. Henry Suanxs, Bridge-of-Weir, Renfrewshire, N.B., ** Improvements 
in the winding of knitting cotton, and in the apparatus employed there- 
for.” 

2317. RicuarD CHaRLEs Newsery, Helmet-row, Middlesex, ‘‘ Improve- 
ments in articles of wearing apparel.” 

2319. JouN PENNINGTON, Muncaster Villa, Croxted-road, Dulwich, Surrey, 
“ Imp its in app used in opening and closing carriage aud 
other windows,”"—Petttions recorded 9th September, 1865. 

2323. Henry Hackett, Warrington, THoMas WRIGLEY, and EDMUND PRar- 
SON, Manchester, Lancashire, “An improved safety valve for steam 
boilers.’ 

2325. CuarLes Amprose McEvoy, Bedford-square, London, “ Improvements 
in pipes used for smoking.” —Petitions recorded 11th September, 1865. 

2331. Joun Bapeer, and Joun Henry Starr, Worcester, ‘‘ Improvements 
in the manufacture of harrows, cultivators, and other similar agricultural 
implements.” 

2333. Georce TanGys, Birmingham, and JosepH Jxwspury, Kinver, 
Staffordshire, ** I in pulleys for raising and lowering heavy 











bodies.” eee 
2337, WILLIAM Jeremi1an Murpuy, Cork, Ireland, ‘* An improved hydraulic 
brake for railway and other purposes.”— Petitions recorded )2th September, 


1865. 

2341. Joun Oviver CuapMaNn Puituirs, Birmingham, ‘Improvements in 
the construction of submarine telegraph cables.” y 
£343. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
spinning frames,”—A communication from Paul Friedheim, Berlin, 

Prussia, 

2345. FREDERICK WALLER Prixce, Piccadilly, London, ‘‘ Improvements in 
breech-loading fire-arms and cartridges." —Petitions recorded 13th Septem- 
ber, 1865. : 

2351. Gustavus PauMer Harpvine, Bohemia House, Chiswick, Middlesex, 
** Improvements in the manufacture of tubes for gun barrels and other 
purposes, parts of which improvements are also applicabie to the manu- 
facture of rods or bars, and to the rifling of ordnance and fire-arms.” 

2355. JouN WAKEFIELD, Birmingham, ‘“‘lmprovements in machinery for 
the manufacture of rivets,”—Petitions recorded 14th S-ptember, 1365. 

2359. EDWARD THORNTON RxaD, Ardrishaig, Argyie, N.B., “* Improvements 
in apparatus for cutting tobacco.” 

2363. ALFRED VINCENT Newton, Chancery-lane, London, ‘“ Improved 
machinery for cutting stone.”—A communication from George Jeffards 
Wardwell, Rutland, Vermont, U.S. 

2365. ROBERT MANN Lowsg, Bartiett’s-buildings, Holborn, London, “ Im- 
provements in vent pegs for casks or vessels from which beer or other 
liquid is drawn off from time to time.” 

2367. FREDERICK MrysR, Paradise-street, Lambeth, and JoserH WILLIAM 
Frexston£&, Ram’s-square, Wandsworth, Surrey, “ Improverents in the 
manutacture of night lights and in apparatus employed therein.”—Pett- 
tions recorded 15th September, 1865. 

2369. HENRI ADRIKN BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘Improvements in save-alis.”—A communication from Jacques Jean 
Frinault, Quartier Montmartre, Paris. 

2371. JoHN HENRY JouNson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for shaping metal articles.”— A communication 
from Robert Heapey Butcher, Loweil, Massachusetts, U.S.—Petitions re- 
corded 16th September, 1805. ‘ : ’ 

2375. MICHABL HxNRY Ficet-street, London, “ Improvements in railway 
brakes."—A communication from Eugéue Etieune Berthouwieux, Jean 
Massieu, and Louis Daverdier, Boulevart St. Martin, Paris. 

2377. OLIVER WELDON JgyERs, Leyton, Essex, ** An improved method of 
making effervescing drinks.” 
79, RUSSKL AITKIN, Great George-street, Westminster, “ Improvements 
in locomotive engines, parts of which improvements are also applicable 
to railway carriages.” 

2381. ALFRED VINCENT Newron, Chancery-lane, London, “ 
construction of projectile."—A communication from Orazio Lugo, 
York, U.S.—Petitions recorded 18th September, 1865. — 

2383. JuBaL CHARLTON Baoapsent, Rochdale, Lancashire, 
in safety apparatus for cages and hoists.” } 

2387. EDwin — George-street, Westminster, 
in floating dry docks.” 

2389. eney Lzove, Liverpool, ‘‘ Improvements in sun-shades or canopies 
for perambulators and other wheeled carriages.” : Bice 

2391. EowakD ALFaep Cowpsek and CHAKLES WILLIAM SIEMENS, Grea 
George-street, Westminster, *‘ Improvements in apparatus for separating 
dust from the gases evolved from blast furnaces for smelting iron. —Pei- 
tions recorded 19th September, 1865. ? 

2399. Joun Tyg, Linesia, « Improvements in mills for crushing and grind- 
ot Dane OF 9 wl Weston-super-Mare, Somersetshire, ‘ Im- 

° y South - i . . 
“— oe ~~ ling or casting metals, and in moulds usei for the 


in ig 
same.”—Petitions recorded 20th Szpteniber, 1865. 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2421. WALKER Mosetey, King-street, Covent-garden, London, “‘ An im- 
proved indicator for electric bells, and a new battery manipulator com- 
bined, for wringing electric bells and other signals."—Deposited and re- 
corded 22nd September, 1865. 

2429. Henri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“a t for lubricating eae pl ———. 

and r 


n r 
tion from Joseph Bouillon, Lyons, France.—Deposited 





Septem 4 

2436. Tuomas VINCENT Lsz, Macclesfield, Cheshire, ** Improvements in pre- 
paring peat or turf for fire-lights and fuel, and for machinery to be em- 
ployed therein.”—Deposived and recorded 23rd September, 1865, 


Patents on which the Stamp Duty of £50 has been Paid. 
2633. Hiram Hutcutnson, Rue Notre Dames des Victories, Paris. —A com- 
munication.—Dated 27th September, 1862, 
2645. Henry Evwis, Bangor, North Wales.—Dated 29th September, 1562. 
2677. THomMas GREENWOOD, Leeds, Yorkshire.—Dated 8rd October, 1862. 
= BELLAMY Payng, Chard, Somersetshire,—Dated 20th October, 
1862 





2950. “Freperick Exswortay Sickues, Bute-street, Brompton, Middlesex.— 
Dated 8lst October, 1862. 

2646. ee BucknaLL, Boston, Lincolnshire.—Dated 29th September, 
86: 


1862. 

2653. JAmMEs Leiagu Hueues, Droitwich-road, Worcestershire.—Dated 30th 
September, 1862, 

2729. Josepu Besce Parser, Crown Hotel, Holborn, London.—Dated 9th 
October, 1862, 

2736. HippoLyTe Auguste Markinont, Rue de Vaugirard, Paris.—Dated 10th 
October, 1862. 


Patents on which the Stamp Duty of £100 has been Paid. 
2195. Hypourts Monier, Francis-street, Golden-square, London.—Dated 
2nd October, 1858. 
2893. JouN JAMES RusSELL, Wednesbury, Staffordshire, — Dated 30th Sep- 
tember, 1858. 
2306. GEORGE TeMLINSON BovsFigLD, Loughborough Park, Brixton, Surrey. 
—A communication.—Dated 15th October, 1858. 


Notices to Proceed. 

1367. Henry Rusnton, Northampton-road, Clerkenwell, London, “The 
application of a certain kind of goats’ hair in imitation of human hair, 
to the manufacture of head dresses, moustaches, and all kinds of false 
hair, and the process of preparing the same.”—Petition recorded 18th May, 

865. 


1415. Herman ADLER, Primrose-street, Bishopsgate-street, London, “ Im- 
provements in clocks and timepieces.”— Petition recorded 23rd May, 1865. 

1419. TuomMPsoN BEANLAND, Leeds, Yorkshire, ‘‘ Improvements in screw 
gills or hackle frames.” 

1420. Joun Date and ALFRED Parar, Manchester, ‘‘ Improvements in 
calico and linen printing.”— Petitions recorded 24th May, 1865. 

1427. Davip Wetsu, Glasgow, Lanarksbire, N.B., “ Improvements in looms 
for weaving.” 

1429. Davip Law and James Bennet, Glasgow, Lanarkshire, N.B., ‘“ Im- 
provements in apparatus for making cores and moulds for casting.” 

1432, WILLIAM Mappers, Manchester, “ Improvements in ornamenting 
table cloths and other articles with embroidery.” 

1437. Grorce Bray, |eeds. Yorkshire, ** An improved gas burner.”—Peti- 
tions recorded 25th May, 1865 

1444. CuarLes (CoTTon, Francis ANDERSON, and Danie. Booxsr, Notting- 
ham, “ An improved plain or graduated goffering or puffing and press- 
ing machine.” 

1446. WiLLtaM Epwarp Gener, Wellington-street, Strand, London, “‘ An 
improved stay or corset busk.”—A communication from Genty Telesphore, 
Faubourg St. Martin, Paris. 

1447. JEAN ALPUONSE Heinrich, Rue de Faubourg de Bale, Mulhouse, 
France, ‘‘ A new system of rotative machines to be used as steam engines 
and water pumps.” 

1448. Ricuarp Canam, Clerkenwell, London, “ Improvements in cupola 
and other blast furnaces.” 

1450. CHARLES BEsJAMIN SPAkTH, Philpot-lane, London, “ A new prepa- 
ration for subduing and extinguishing fire.”—A communication from 
Gustav Zeisler, Leipsig, Saxony.—Petitions recorded 26th May, 1865, 

ae CHARLES Frazer, Norwich, Norfolk, “ Improvements in sawing ma- 
chines. 

1453. SciPION SkQUELIN, Devonsbire-street, Queen-square, Bloomsbury, 

a London, ‘‘ Improvements in purifying animal and vegetable oils or fatty 
matters to be used for lubricating and other purposes.” 

1454. LEONARD BurigRvey, Birmingham, “Improvements in ornamenting 
japanned surfaces, and in machinery or ap) tus for that purpose.” 

1455. JoHN Martin Rowan, Glasgow, Lanarkshire, N.B., ‘* Improvements 
in making cast steel railway tires and in apparatus therefor.” 

1457. RICHARD ARCHIBALD Brooman, Fleet-street, London, *‘ Improve- 
ments in reproducing or producing copies of writings, drawings, music, 
and other characters, and in preparing originals to be transmitted by 
a telegraph."—A ication from Jacques Paul Lambrigot, 

‘aris, 

1458. RICHARD ARCHIBALD BROooMAN, Fleet-street, London, “ Improvements 
in apparatus for measuring gas and other fluids.”—A communication from 
Jean Theodore Scholte, Paris, 

1460. Louis Moser, Upper Bellevue, Southampton, Hampshire, “ Improve- 
ments in the manufacture of steel, and in furnaces used in such manu- 
facture.”—A communication from Jules Paulis, Lidge, Belgium. 

1461. THoMAs BissEut, Tooley-street, Southwark, Surrey, ‘‘, improvements 
in breech-loading fire-arms and in sights for rifles.” 

1463, Gorge Gisson Bussey, New Oxford-street, London, “ An improved 
method of loading and turning over the shells of cartridges, and in the 
machine used for the same.”— Petitions recorded 27th May, 1865. 

1489, Tuomas Spencer, Euston-square, London, “Improvements in the 

position and facture of paints applicable to iron and other ships’ 
bottoms, and for other general pur 8.” 
1490. THoMas APPLETON Browne and Joun Kniout, Altrincham, Cheshire, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Abstracts prepared expressly for 
Tar Enoineer, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

731. H. Sm:tu, St. Stephen’s-road, Westbourne Park, London, ** Gas engines.” 


—Dated 15th March, 1865. 
In gas engines as at present arranged it is common to fire the charges of 





mixed and air by means of electricity, but this is inconvenient, as it is 
found difficult to keep the batteries constantly in working order. Now 
di this i ti he i fires the charges by means of 


vapour which burns spontaneously on coming in contact with air. The 
vapour he employs is that of the liquid phosphide of hydrogen ; and he 

ses small pipes, which he calls explosion tubes, from the gas main to 
each end of the cylinder, and on these tubes are applied, just before the 
connection with the cylinder, bottles containing the liquia phosphide, so 
that the gas may pass over the liquid, When the cylinder is charged with 
gas and air a tap on one of the explosion tubes is opened, and the gas, 
carrying with it the vapour of the phosphide, enters the cylinder, and the 
vapour there meeting with air an explosion at once takes place, driving 
the piston along the cylinder, and in this manner the piston is driven from 
end to end of the cylinder.— Not proceeded with. 


Crass 2,.—TRANSPORT. 


Including Railways and Plant, Road- Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §e. 

676. T. Startin, Birmingham, “ Venelran blinds for carriages.”—Dated 

10th March, 1865. 

The following is a description of the improvements as arranged in con- 
nection with a Venetian blind suitable for a carriage window, in which 
case the strips or laths forming the screen or blind are fitted between the 
sides of a thin frame for sliding down in the ordinary way in which the 
glass frames of carriage doors slide down. The strips or laths are united 
to the side rails of the frame by small wire or other centres or axes project- 
ing from each end, working in corresponding holes in the inner edges of 
the side rails of the frame. All this is common in the construction or 
making of such kind of Venetian blinds, whether for windows or other 
purposes. The improvements are entirely confined to the means of 
actuating the strips or laths of such blinds for the purpose of opening and 
clo-ing the same, and consists in the use of a strip of metal or other suitable 
material long enough to extend at right angles to the series of movable 
laths, which strip of metal is formed with a ceries of small eyes, not only 
equally divided, but exactly the same distance apart from eye to eye as the 
axes of the strips or laths, and into these eyes small metallic pins work, 
secured on the flat or face side of each lath. From this it will be seen 
that, by pulling down or elevating the strip of metal, all the strips or laths 
will be simultaneously opened, c' , or set in any desi angle. For 
the purpose of protecting the action of the laths from undue force, the 
vertical strip is attached toa d hinge joint and plate at the top or 
bottom end, as may be desired, which plate, with the compound or double 
hinge or joint, is secured to the rail of the frame in which the laths work. 
—Not proceeded with, 

679. A. WestuEap, St. Mary Axe, London, “ Apparatus for enabling the 
passengersin a railway train to communicate with the guard.”— Dated 
10th March 1865. 

For this purpose the inventor places in the guard's van a reservoir of 
compressed air, which the guard, by means of a pump or otherwise, can re- 
plenish from time to time as ma: required. On each of the carriages of 
the train a pipe is fixed, and a whistle is mounted on this pipe. When the 
carriages are put together into a train, connections are made between the 
pipes on the several carriages by means of lengths of vulcanised india- 
rubber tubing, which are sprung over the ends of the 4ry ; in this manner 
a connection is made between the reservoir of air in the guard’s van and 
the pipes from end to end of the train, and these pipes are kept constantly 
full of compressed air. In each compartment of every carriage a cord is 
provided, on pulling which a cock is turned so as to allow the compressed 
air to escape through the whistle and cause it to sound, and it will then 
continue to sound until the cock is turned back to its original position, 
which cannot be done by the occupants of the carriage. At the same time 
that the whistle is thus caused to sound a catch is released, and a spring 
throws out upon the side of the carriage or the compartment thereof a 
signal arm or frame which the guard looking from his van can see.—WNot pro- 
ceeded with. 

681. R. P. Roperts, Petersham, “‘Coating the bottoms of iron ships and 
other surfaces to prevent oxidation, &:c.”—Dated 10th March, 1865. 

In coating the bottom of an iron ship the surface should be in the first 
place scraped and cleaned, then muriate of ammonia, or other salt or 











“* Improvements in driving apparatus for hair brushing and sh 
by machinery.”—Petitions recorded 31st May, 1865. 

1512. Henry MALLET, St. Mary’s Gate, Nottingham, *‘ Improvements in 
the manufacture of lace in twist lace machines.”—Petition recorded 1st 


v eal 


June, 1865. 

1517. TuoMas PkitcHaRD, Wednesbury, Statfordshire, ‘* Improvements in 
furnaces used in the manufacture of welded iron tubes.”— Petition recorded 
2nd June, 1865. 

1571. WitLtaM WiLson HuLse, Manchester, ‘“‘ Improvements in machinery 
or tools for cutting metals or other materials.” 

1577. WituiaM ‘Horatio HarFigup, Royal Exchange-buildings, London, 
‘Improvements in apparatus for steering ships and vessels.”—Petitions 
recorded 9th June, 1865. 

1658. Joun Scuout, Berwick-street,'Soho, London, ‘ Improvements in 
gas burners.”—Petition recorded 20th June, 1865. 

1686. Epwarp Finca, Chepstow, Monmouthshire, “Improvements in ma- 
chinery or apparatus for the facture of rivets, bolts, spikes, and 
similar articles.”— Petition recorded 23rd June, 1865. 

1712. Joun Kay Farnwortu, Alderly Edge, Cheshire, “ Improvements in 
or applicable to railway and other carriage windows."—Petition recorded 
28th June, 1865 

2152. Joun Bowben, Mitcham, Surrey, “‘ Improvements in blacksmiths’ 
bellows, more especially those used in portable forges.” 





p o ia, is applied, or in place thereof, water which has 
been acidulated by mixing with it the farina of rye or other grain, and 
fermenting the mixture; or water impregnated with carbonic acid gas, or 
acidulated water or other solvent may beemployed. The surface being thus 
prepared it is coated with a varnish consisting of shellac or copal or other 
gum, or similar material dissolved in methylated or other spirit or solvent, 
and mixed with nitrate of mercury or other salt of mercury, which can be 
held in solution in the spirit or solvent, and which the sea water will act 
upon or d p e i tor prefers to employ the following com- 
position :—Two pounds shellac, quarter pound copal, half pound nitrate of 
mercury, one lon methylated spirit.—Not proceeded with. 

683. P. Marvaup, Paris, ‘“‘ Apparatus for promptly disconnecting horses 

JSrom carri , &c.”—Dated 11th March, 1865. 

This apparatus is constructed as follows :—The ends of the furchells of 
the fore carriage are forked, that is to say, they have each two branches, 
and between the branches a ratchet or key-piece is securely maintained by 
a ~ samy Im other side pivoting on a bolt. At the end of each shaft isa 
strong bolt, which is i duced bet the b hes of the furchells and 
secured by the above-mentioned key-piece. Adapted on the branches of 
each furchell isacam or nut, which is at the command of the driver, and 
on causing these cams or nuts to press against their respective springs, the 
ratchet or key-piece above-mentioned is at once liberated, which permits 
of the escape of the bolt of the shafts, splinter bar, or carriage pole, as the 
case may be, and thus immediately disconnects the horses from the vehicle. 











2153. Giwgon G. Dennis,(Boston, Suffolk, Massachusetts, 
h d 


EON G. U.S., “* Improve- 
ments in friction tch lucifer an tches for re-lighti 


The h works the cams or nuts just mentioned by means of a lever 





called taper matches.”—Petitions recorded 21at August, 1865. 
2221. WASHINGTON PARKER GREGG, Boston, Suffolk, Massachusetts, U.S., 
bo An improved roller skate.” —Petition recorded 20th August, 1865. 
2203. ALEXANDER MACKIE and James Procter Jones, Warrington, Lanca- 
shire, “Certain impr in hinery or apparatus for ‘ compos- 
Mf or setting type for printing.”— Petitions recorded Sth September, 





2316. GrorGE ToMLINson, BousFiEtp, Loughborough Park, Brixton, Surrey, 
Improvements in the manufacture of flexible tubing or hose.”—A 
communication from David Knight Hoxsie and Thomas Lyons jReed, 
Providence, Rhode Island, U.S.—Petition recorded 9th September, 1865. 
2337. WILLIAM JEREMIAH Murpuy, Cork, Ireland, “* An improved hydraulic 
eeeatk for railway and other purposes.”—Petition recorded 12th September, 


2349. Sigourney WALES, Massachusetts, U.S., ‘Having reference to 

‘ Windows or the sashes thereof.” —Petition recorded 13th September, 1865. 

2429. HENRI_ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘Improvements in apparatus for lubricating hinery."—A i 
— co Joseph Bouillon, Lyons, France.—Petition recorded 23rd Sep- 








And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 

ommissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
. 30th September, 1865. 
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conveniently disposed for that purpose, and communicating with an arma- 
ture having the form of, and placed beneath, the furchells of the fore 
carriage, a connecting rod transmitting the action to the cam or nut; the 
lever being also connected with the fore carriage, the vehicle may be 
directed as desired, the impetus carrying on the carriage a short distance.— 
Not proceeded with. 
688. C. M, Kernot, West Cowes, Isle of Wight, and N. Symons, Albert 
Foundry, Lambeth, Surrey, “ Railway plant.” —Dated 11th March, 1865. 

This invention consists in constructing the carriages in two independent 
parts, so that the lower portion shall receive the whole effect of any con- 
cussion, and the upper, or passengers’ compartments, shall be made to 
yield in such a manner as to relieve the occupants from any sudden and 
injurious effects of a shock. Another part of the invention is designed to 
lessen the risk of accidents caused by the contraction and expansion of 
metals, The inventors propose to attain this object by making the wheels 
and tires in sections, bending their inner edges with wood, gutta-percha, or 
other flexible material, capable of yielding to the action of the temperature 
upon the metal portion of the wheel.— Not proceeded with. 
709. J. Deas, Glasgow, “* Improvements in and connected with levers for rail- 

way switches and si; ls.”—Dated 14th March, 1865, 
This invention cannot be described without reference to the drawings. 





Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
673. E. Leign, Manchester, ** Cotton gins.” —Dated 10th March, 1865. 

This invention consists, in the First place, in the application to cotton 
gins on the MacCarthy principle of a sliding plate having a deep serrated 
edge on one side when used for single gins, and both edges serrated when 
employed for double gins, or a grid may be used. This plate the inventor 





y 
usual beater dispensed with, Secondly, he employs a glass gin’ roller 
constructed as follows :—He casts in a suitable mould a number 
glass cylinders of about 5in. diameter with hol rough them of about 
3in. diameter. cylinders, which are about 2in. or Sin. wide 
fixed upon a shaft with plaster of Paris or other suitable cement, 
also con r so as to form a roller of any desired length. 
have spiral grooves or other indents, or both combi cast upon the 
outer edge, so as to nip the cotton and carry it under the doctor, acting in 
lien of the ordinary leather covered roller. Thirdly, in gins having beaters 

@ dispenses with the ordinary crank arms or co! ng rods by using a 
shaft slightly cranked the whole width of the gin. This shaft works in a 
cast iron box or am made in the U form, besides having a little 
elasticity. This box is firmly attached to the beater arms, which it operates 
by the eccentric shaft, and the little elasticity in the box permits of its 
being screwed up to fit the shaft with nicety, The bottom part of the box 
contains a little oil to keep the crank shaft in lubrication by means of a 
sponge or otherwise.— Not proceeded with, 
680. J. SAMUEL, Finsbury-square, and 8S. Miusourn, Oxford-street Bast, 

London, “‘ Machinery for preparing flax, hemp, &c."— Dated 10th March, 
1865. 


hi ding to this i : 


Z 





In constructing 
rollers are used, which may be plain, grooved, or ri > 
or some may be in one condition while others are in other conditions, In 
order to give motion to these pairs of rollers, each pair is geared 
by toothed wheels at one end, The upper roller of each pair is bted 
in, the usual manner of weighting like crushing rollers. The crushing 
rollers are hollow in order to allow of steam or other means of 
being employed. Three pairs of such crushing rollers form a convenient 
number, but the number of pairs of crushing rollers used in a machine may 
be varied. One or more of the pairs of crushing rollers is or are caused to 
receive a quick and very short reciprocating oy f motion in addition to 
the rotary motion given thereto, in order that the flax, hemp, or other 
fibrous substance may be rubbed between the surfaces of the pairs of 
crushing rollers, and this quick reciprocating endway motion is commuui- 
cated to each pair of rollers by means of a lever which has its fulcrum on 
the framing of the machine between the top and bottom rollers ; and the 
bearings or brasses of the axes of the two rollers of a pair are connected 
respectively to the lever above and below the axis or fulcrum of the lever, 
by which, when the lever is caused to move to and fro on its axis or 
fulcrum, motion will be given to the bearings or brasses of the two rollers 
and, consequently, to the rollers themselves, in opposite directions, and to 
facilitate this short to-and-fro motion rollers are applied to the brasses or 
bearings of the axes of the rollers. The flax, hemp, or other vegetable 
substance, is fed up to these reciprocating crushing rollers, and is by them 
crushed and rubbed, and as the fibrous material progressively protrudes 
beyoud and s from the crushing rollers, it is acted on by beaters con- 
structed in the following manner :—Each beater is a bar, by preference, of 
a circular section, and one, two, or more of such beaters is or are moun’ 
on a revolving block or shaft to which it or they is or are a 'y 
flexible elastic straps or connecting arms, which are by preference formed 
of vulcanised india-rubber. 


690. T. and H. W. Wuirennan, Holbeck, Lecds, “* Apparatus for hackling 
flax, hemp, &c.""—Dated 11th March, 1865. 

The patcntees claim, First, applying to hackling machines endless 
holders, which are caused to grip the fibres to be presented to the hackles 
hy elastic pressure imparted to them during their progress through the 
machine, and release the fibres after they have al under the action of 
the hackles, as above stated. Secondly, the means herein described of 
obtaining a better grip of the material in the holders of hackling machines. 
Thirdly, constructing hackles as described with reference to Fig. 1 of the 
drawings. 

716. J. Witkin, Nottingham, “ Manufacture of lace or net in twist lace ma- 
chines."—Dated 14th March, 1865. 

This invention is more particularly applicable when making lace or net 
in Lever’s machines, but is not absolutely confined thereto. The us 
liarity of the present invention consists in the manner and in the order in 
which the warp threads are caused to twist with the bobbin thi 
Each warp thread is caused, at the alternate times of its crossing from one 
bobbin thread to another after twisting with one bobbin thread, to rest two 
motions before crossing to twist with another bobbin thread, and then to 
rest two motions after having crossed to such other bobbin thread before 
commencing to twist, The two warp threads of a bobbin thread work ina 
similar manner one to the other, but in opposite directions and at alternate 
times, so that, when one of a pair of warp threads is resting before and 
immediately after — from one bobbin thread to another, the other of 
the pair of warp threads is twisting with a bobbin thread in the ordinary 
manner. — Not proceeded with, 

718. L. Gantgat, Glasgow, “* Apparatus to be employed in the bleaching and 
dyeing of hanks or skeins of yarns and threads."—Dated 14th March, 


1865. 
This invention cannot be described without reference to the drawings. 
Ciass 4.—AGRICULTURE, 
Including Agricultural 4 _— Implements, Flour 
Mills, gc. 
Chancery-lane, London, “ Rotary 


ti Dated 








Ndi: 


671. F. A. Pairs, Southampton-b: 9 
spader cr digging machine for tilling land.”"—A 
i0th March, 1865. 

The nature of this invention consists, chiefly, in so constructing and 
arranging the working parts that, by the forward movement the 
machine, the fork, tines, or spacing blades which are connected to the 
travelling wheels, and are partially controlled by fixed or stationary cams, 
enter the ground as they revolve, and thereby effectually and speedily 
lifting, breaking, and pulverising the soil. 

675. G. Wriaut, West Burgholt, near Colchester, “ An improved agricultural 
implement.”—Dated 10th March, 1865. 

This mvention relates to an instrument for “forking” land, and consists 
of the following mechanical arrang :—In a suitable framing d 
on running wheels, and upon the axle of said wheels, the patentee places 
loosely two or more discs of metal, the outer discs being placed asunder 
nearly the width of the inside of the framing aforesaid ; around these discs, 
and at equal distances asunder, he connects and fixes tines or prongs one in 
each hole, either straight or curved. The ee thus formed may 
have shafts and be drawn by a horse, the effect being to cause each row of 
—_ 7) prongs to enter the ground and fork it up as the implement is 

vanced. 














Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 
686. J. Hinp, Shipley, and J. WauKer, Idle, Yorkshire, “ Apparatus for 
scouring stones, marbles, slates, and bricks.”—Dated 11th March, 1865, 

The object of this invention is to produce a smooth and even surface on 
the substances named in the title, and to avoid the grooves made by the 
usual system of scouring. For this purpose, within a convenient frame- 
work, rectangular by preference, the inventors place trains to bear wheels 
or rollers, which carry a moving table having a reciprocating motion within 
the framework. The moving table is adapted to receive heavy blocks, 
though of course light ones may be put on if desired. Over this table they 
place a framework, into which smal! and lighter slabs are secured than 
those in the bottom by means of tightening screws through the side of the 
framework. This upper frame they connect to a crank on the — 
shaft by means of a connecting rod having ball joints near either end, 
at right angles to the connecting rod which imparts the reciprocating 
motion to the bottom table. They also attach a second qantas rod to 
the upper table at right angles to the first named one, and actuate it by an 
eccentric or ordinary mechanical appliance. The apparatus being set in 
motion the operation is as follows :—The lower table has simply a recipro- 
cating motion, while the upper one has a twofold one, being moved both 
transversely and longitudinally by the connecting rods before named, thus 
obtaining a parabolical motion giving the results named.—Not proceeded 
with. 

719. A. V. Newton, Chancery-lane, London, *‘ Securing low and uniform 
temperatures.” —A communication. — Dated 14th March, 1365. 

This invention consists in lowering and equalising the temperature of the 
air in public and private buildings so as to keep it as near as desirable at 
mean temperature by means of the cooling power of the earth at certain 
depths below its surface. In order to employ the low temperature which 
exists below the surface of the earth to covl the air in buildings, a current 
of water is first conducted to a proper distance below the earth's surface, 
and after it has there been cooled it is caused to ascend to the building to 
be cooled, or into a separate air cooling chamber or refrigerator, from which 
the air may be passed into the building to be cooled.—Not proceeded with. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 

708. F. A. Brarenpiin, Birmingham, ‘' Improvements in breech-loading fire- 
arms, and in cartridges for breech-loading fire-arms.”—Parlly @ com- 
munication.— Dated 1th March, 1865. 

The patentee claims the arrangement or combination of the parts 
described and rep d for adapting such breech-loading fire-arms as 
have hinged charge chambers, and which fire-arms are commonly called 
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“* Mont Storm rifles,” to fire self-ignition cartridges, or to fire either self- 
ignition cartridges or ordinary cartridges at pleasure, the locking down of 
the ¢ e chamber and the discharge of the self-ignition cartridge being 
«ffected by one bolt or striker. Also the arrangement or combination of 
the parts described and represented for adapting such breech-loading fire- 
arms as have hinged chambers to fire +elf-ignition cartridges, the locking 
down of the hinged chamber and the advance of the pin or point for dis- 
charging the cartridge being effect-d by one bolt or striker. 

711. R. A. Brooman, Fleet strve-t, London, “ Breech-loading fire-arms.’—A 

communication,—Jlated 14th March, 1865. ' 
This invention canuvt be described without reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING.—Noni. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewiny, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &¢. 

670. J. E.G, and C. WW. Fareman, Battersea, ‘' Preparation of turpentine 

and varnishes.”"— Dated llth March, 1865. 

These improvements in the preparation of turpentines, when they are to 
be used for manufacturing purposes, consist in treating them with air or 
ozone by avitating them tovether in any convenient vessel. The improve- 
ments in the preparation of varnishes consists in the melting of the gum or 
gums employed in the meking of varnishes, whatever they may be, in 
vacuo, by means of suj» rheated steam, or otherwi-e adding to it or them, 
while in this state, drying oils, until the whole becomes of a proper consis- 
tency, after which the usual dryers and turpentine or other spirits are 
added, when the varnish or varnishes may be treated with ozone, as 
de-cribed. 

677. T. Reissia, Manchester, “‘ Improvements in ascertaining the presence of 
“ fixing” agentsin photographic productions, and in removing the saut 
fing agents therefrom.”"—A communication.—Dated 10th Murch, 1865. 

This invention relates, First, to a test whereby the operator is enabled to 
determine whether byposulphite of soda ur other such fixing agent has been 
removed by washing or other proce-s employed in the practice of photo- 
graphy. With this view he places the prints, after they have been washed 
or otherwise similarly treated, or the fluid in which they have been washed, 
in communication with the poles of a galvanic battery, by which means the 
fixing agent becomes decomposed, and sulphur (if the fixing agent above 
mentioned has been used) appears at the negative pole. If silver be em- 
ployed for this pole the effect ix nore apparent, As this part of the inven- 
tion depends upon the elimination of the injurious part of the fixing 
agent, it is evident that it may be used for the removal of the last traces, or 
of larger quantities, Secondly, the invention relates to a mechanical 
method of removing the said fixing agents. For this purpose the photo- 
graphs are caused to rotate at a considerable velocity, so as to throw off the 
liqnid they contuin by centrifugal force.— Not proceeded with, 

689. J. Henpersox, New York, U.S., “‘ Manufacture of iron and steel."— 
Dated 11th March, 1865. 

This invention relates, First, to the manufacture of iron in the blast fur- 
nace, and consists in mixing with iron ores, or other materials charged into 
the blast furnace, a given quantity of manganese, or, by preference, man- 
ganiferous iron ores, such as that known in this country by the names of 
red oxide of zinc or franklinite iron ore. The invention also consists in in- 
troducing the mangant se, manganiferous, or other ores or other materials, 
in @ finely divided state into the molten metal while it is being operated 
upon by the blast used in producing Bessemer steel. To this end double 
tuyeres are used for the purpose of blowing in the pulverised ore with the 
decarbonising blast. The fine particles of ore or other materials thus 
become intimately mixed with molten metal, and will thereby effect the 
desired change therein.—Not proceeded with. 

703. J. Webs, Laurence Pountney-lane, London, “ Application and utilisa” 
tion of certain materials suitable for the manufacture of paper,”—A 
communication.— Dated 13th March, 1865 

The patentee claims the application and use to and in the production of 
pulp suitable for the manufacture of paper, of tue woody fibre or structure 
of the Adansonia Digitata. 

705. J. Wise, Chandos Chambers, Adelphi, London, ‘‘ Preparing certain 
colouring matters for dyeing and printing.”—A communication.—Dated 
13th March, 1865. 

This invention consists in taking the substance known as rosaniline 
(which article is usually prepares from aniline and the homologues thereof), 
and in then mixing it cold with formic acid. The proportions which the in- 
ventor has found suitable are one of rosaniline to one of formicacid. The 
mixture is then heated to a temperature of from 284 deg. to 410 deg. Fab., 
by which process it is made to become, firstly, scarlet red, then red orange, 
aud finally yellow orange. If the operation be interrupted at scarlet red, 
and after the matter has been allowed to cool, aniline or its homologues be 
added, and the whole again heated to a temperature of between 356 deg. 
and 410 deg. Fah., the result is a beautiful brown colouring matter. ‘To 
obtain a violet colouring matter he mixes the rosaniline with valerianic 
acid (in the poe by preference, of about one to one), and heats the 
mixture carefully in a suitable app a temp e, by pref % 
of from 820 deg, to 410 deg. Fah., the result of which is the colouring 
matter required. For the purposes of dyeing and printing these colours 
may either be used directly or they may be further purified and used by 
any of the well-known or other convenient methods employed for working 
aniline colours, 

715, F. H. Wrowicu, Maize-hill, Greenwich, “ Improvements in drying and 
sorting coals, peat, and mineral ores, in separating extraneous matters 
—_—— in appuratus used in tho.é processes,”"— Dated 14th March, 
1865. 

According to this invention the inventor takes the small and duff coal, or 
slack, as it comes from the pit, and he shoots it into a circular chamber 
built of brick or constructed of iron. This chamber is surrounded by flues, 
and is heated by a furnace or furnaces placed beneath, The interior of this 
chamber is provided with a spindle or shaft, or shafts, with arms or knives 
similar to those of a pug mill, which shaft revolves amongst the coals, 
causing them, while undergoing the process of drying, to be continually 
stirred up and equally acted upon by the heat of the chamber. After this 
process has been conducted until the coals are thoroughly dry, they are let 
out through an opening in the bottom of the chamber into trucks placed 
below to receive them ; or they may be caused at once to descend into the 
hopper of the sorting epparatus (if this apparatus should be built under- 
neath), whence they descend on to a wheel fitted with paddles or fans, 
which wheel revolves with great velocity at one end of an enclosed 
chamber, and throws the coals towards the other end. By this operation 
the dried coals are sorted according to their different sizes, and fall through 
openings into trucks placed beneath to receive them, If the coals are suffi- 
ciently dry when they come from the pit they may be sortea by the above 
apparatus without undergoing the process of drying. To remove the extra- 
neous matters, such as iron pyrites, stone, slate, or shale from small and 
duff coals or slack, the small and duff coals or slack are first thoroughly 
dried, and it is preferred should he then subjected to the process of sorting 
as before descri Each size of dried coal is then taken and shot into a 
hopper, and descends into a chamber, where it falls on to a wheel fitted 
with paddies or fans revolving with great velocity, and is thrown towards 
the other end of this chamber, where the and extraneous matters fall 
on to perforated or reticulate trays, and it is there acted upon from below 
by a strong current of air, which, rushing through the perforations, drives 
the coal from tray to tray until it ultimately falis in a clean state through 
the opening in tive bottom of the furthest end of the chamber int» trucks 
placed to receive it, the impnrities remaining behind in the trays. The pro- 
cess of sorting and cleaning peat may be formed by the apparatus 
7 but it may be first in a dry and divided state.—Not proceeded 

th. 





717. G. T. Bousrisup, Loughborough Park, Brixton, ** Vaporising hydro- 
carbon liquids for illuminating and heating.”"—A communication.— 
Dated 14th March, 1865. 

This invention relates to an apparatus for distributing the atmospheric 
air under the surface of the naphtha, so that vaporisation may take place 
more quietly and uniformly than when the air is freed in a considerable 
body underneath the surface of the naphtha, bubbling as the air rises 
‘hrough the liquid is prevented. In ion with the ap tus a bright 
metal condensing plate is used for collecting the impurities and the drip 
trom the regulator, 10 as to carry them back to the apparatus. The 
second part of the invention is principally designed to overcome this 
sudden and undesirable or qual flow of gas, and consists in placing a 
sponge, or similar porous elastic sub , in a chamber, through which 
the gas must pass upwards in its passage the vaporising apparatus. 
721. T. Baees, Chancerg-lane, London, “‘ Colour printing.”"—Dated 14th 

March, 1863. $4 : , 

This invention relates to certain improvements in printing in colours 
upon Tr, calico, and other fabrics and substances, and in apparatus em- 
ployed therein, and whereby the perf of such op i with exac- 
titude and economy of time is greatly facilitated. In ing this inven- 
tion into effect as many separate presses are employed as there are colours 
to be printed, such presses being similar or analogous to the ordinary hand 

resses, and arranged either horizontally or vertically, the whole being actu- 
ated by a a horizontal shaft, or by any other ae i to the 
purpose, to which any suitable motive power may be applied. The 
ae cop tht oe gore is p) upon a series of iron or steel the same 

sing fastened or secured at equal distances from each , by means of 
central axes, to an et of leather or other suitable material, or to 
an endless chain, the several which are attached and secured to 

















8 of 
each other by the methods well known to those engaged in the construction 


of mechanism. The distances between the plates are the same as the 
distances between the presses, so that in any position of the band or chain 
the plates in operation are under the several platens of the presses. 
Stout iron blocks are placed under the several platens and plates for the 
purpose of receiving the pressure during the process of printing, such 
blocks being fixed when a band or chain is used. The apparatus is fed by 
hand, or a long roll of paper may be used, a series of impressions with the 
several colours employed being thus obtained, When different colours are 
required to be laid on each other, then, after the first set of colours is 
printed, the colours are drie’, and the sheets or roll pasxel through 
another apparatus arranged similarly to that before described, when the 
second set of co\ours is laid on or printed, and so on if more are required. 
—Not procee 'ed with, 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


723. W. Cuarn, Chancery-lane, London, * Electric piles and apparatus."—A 
communicution,— Dated 15th March, 186). 

This invention can.ot be described without refercnce to the drawings, — 
Not proceeded urth, 

678, H. W. Coon, Angel-court, Throgmorton-street, London, ** Electric tele- 
graphs.”—A communication. — Dated 10th March, 1805. 

This inven‘ ion relates to certain improvements in the Chevalier Bo nelli'’s 
well-known system of typo-telegraphy, by which improvements he is 
enabled to obtain with one wire, and in other respects the same apparatus, 
many of the advantages he obtained by the use of several wires, the 
message, however, being printed in symbols instead of in Roman charac- 
ters, as is the case whea there are several wires used, —Not proceeded with, 
713. A. Bertscu, Paris, ‘ Protecting telegraphic instruments from injury 

Srom atmospheric or static electricity.” — Dated 14th March, 1865. 

Apparatus is now commonly used in which a fine wire is employed as the 
conducting wire between the line wire and the telegraphic instrument, in 
order that if there be any discharge of static electricity through this wire 
the wire may be burnt and the instrument remain uninjured, It is, how- 
ever, important that this class of apparatus should be so constructed as to 
work couti ly and independently of the will of the operatives. The 
inventor therefore constructs apparatus of this description in such manner 
as to remain permanently in the circuit, and to operate automatically in 
such manner that when the fine wire which connects the line wire with the 
instrument is burnt the wire is immediately replaced by another fine wire 
brought into circuit by a movement of the apparatus produced by a spring 
cr other maintaining power.—Not proceeded with. 








Crass 10.--MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


615. W. E. Newton, Chancery-lane, London, ‘* An improvement tn putting 
up tobacco for smoking, and in the implements or pipes for smoking the 
same, and in making tobacco paper.’—A communication.—Dated 4th 
March, 1865. 

This invention cannot be described without reference to the drawings. 
618. E. Pettit, Birmingham, *‘ Process for producing a new kind of photo- 

graphic pictures.”—Dated 4th March, 1865. 

This invention consists of the method or process hereinafter described for 
the production of one photographic picture from two photographic images, 
the one superimposed upon the other, which picture possesses great relief. 
Pictures so produced the patentee designates binographs. If he desires 
to produce a life-sized portrait, he proceeds in the first place to take a double 
negative of the sitter by means of a pair of lenses and a camera obscura in 
the usual way of taking ordinary stereoscopic negatives; and having 
obtained a satisfactory double negative, he sep the two pi and 
transposes them, placing the right-hand picture to the left, and the left to 
the right, and in this order he causes light to be passed through them in a 
dark room or camera obscura, and receive the rays so passing through the 
pictures by a pair of lenses placed at the same distance from them as the 
pictures were when taken, and the two pictures now become enlarged, 
coalesce, and are superimposed upon each other at or near the distance from 
the lenses at which the sitter was originally placed when the double 
negative was taken. The actual distance is grooved by the focal length of 
the lenses, If the same lenses are used for the binograph as were used in 
taking the double negative, the distance is the same as that at which the 
sitter was placed. The compound image is received on a sensitive photo- 
graphic surface situated parallel to the negatives, and at such a distance 
from the lenses as to receive the sharpest image the lenses will give. There 
is thus produced a portrait, which is a negative by reflected light anda 
positive by transmitted light, This picture may now be varnished, painted, 
or backed with any white opaque or semi-opaque substance, as wax, 
cement, plaster, or paper. 

619. C. V. VaRLEY, Beckenham, “‘ Apparatus for the protection of houses 
and property from burglars.”—Dated 6th March, 1865. 

The object of this invention is to give to the police, watchman, or others, 
either on the premises, at the police-station, or other appointed place, 
notice of the opening, shutting, moving, or tampering with any safe, door, 
window, or other movable thing, by means of electric signals, For further 
security all or any of the doors, windows, or movable furniture in the same 
house may be made to form part of the circuit, and so arranged that the 
opening or moving of any of them shall give the same signal. By this 
arrangement, and if the signal is placed at a sufficient distance, the burglar 
or other person causing the disturbance will not have any knowledge of 
the signal. 

620. R. A. BroomMan, Fileet-street, London, ‘* Pumps.”—Dated 6th March, 
1865. 








This invention consists in constructing pumps as hereafter described. 
«Upon two hollow columns or pillars, which serve as the suction and dis- 
charge pipes of the pump, the inventor mounts a horizontal cylinder, the 
interior of which is in communication with the interior of each of the 
hollow columns, Within the cylinder a drum is caused to rotate on 
horizontal axes; this drum is always in contact at one point with a longi- 
tudinal packed rib on the inner surface of the cylinder, which shuts off 
direct ication bet the two hollow columns ; the drum is not 
in contact with the cylinder at any other point, but carries four or other 
convenient number of spring pistons, which, as the drum rotates, bear 
against the inner surface of the cylinder; these pistons are fitted in pairs 
at diagonally opposite points of the drum, each pair being connected by a 
tube passing through the axle of the drum ; a spring is titted behind each 
piston and keeps it in contact with the surface of the cylinder. As the 
pistons in their revolution approach the longitudinal rib before-mentioned 
they recede into the drum unti! they have passed the longitudinal rib, the 
corresponding piston being forced out on the opposite side. The cylinder 
is closed at each end by a plate one of the plates is formed with an aper- 
ture and stuffing-boxes to receive the axle of the drum, and the other plate 
has on its inner face a socket to receive the other end of the axle, These 
= cong are fixed to the cylinder by bolts, india-rubber or other washers 
ing interposed to make the closing hermetic; the inner face of each 
late has an annular groove filled with leather for the ends of the drum to 
ragainst. The cylinder is formed with two openings near its upper 
part for use in priming or starting the pump when required ; these openings 
are closed hermetically by plates. One of the hollow columns is in com- 
munication with the well or other reservoir from which the liquid is to be 
pumped, and each column is formed with a socket to receive a pipe when 
required ; where the liquid has to be raised from a great depth he fits the 
column in which it is to be raised with a valve to prevent return of the 
liquid, The action is as follows :—The drum, with the pistons, being caused 
to rotate by a crank handle in connection with toothed gearing with the axle 
of the drum, or in any other convenient manner, the pistons produce a 
vacuum in the first column, the liquid rises therein, is carried by the pistons 
round the upper oy of the cylinder, and enters the other column, from 
which it may be led to any point required. The action of the pump may 
reversed if desired—that is to say, the drum may be driven in the 
reverse direction, so that the discharge pipe becomes the suction pipe, and 
vice versa. 
621. 8. Puiwuirs and J. Groves, Birmingham, ‘* Safes."—Dated 6th March, 





OD. 

In constructing safes of the kind called belted safes the inventors make 
on the inside of the bar of which the belt is made a projecting flat rib 
parallel with the edges of the bar, the said rib being rolled in one piece with 
the said bar, The outer door shuts down on the outer edge of the said rib, 
and upon this rib they rivet a plate of iron for the purpose hereinafter ex- 
plained. The edge of the plate is not flush with the edge of the rib, but im 
the finished safe stands somewhat further back than the rib, the said rib 
and plate forming, as it were, steps inside the safe, and parallel with its 
edge, against the inner one of which steps the inner door of the safe shuts, 
and against the near one of which the outer door shuts. The plate against 
which the inner door shuts has formed in it a series of dovetail grooves, 
and the edge of the inner door has dovetails formed on it, or secured to it, 
which dovetails take into the dovetail-shaped grooves in the before described 
plate when the door of the safe is shut. Ifa burglar attempt to insert a 
chisel or wedge between the side of the safe and the outer door, so as to 
separate them, he is prevented by the dovetails described, which, engaging 
in their respective grooves, lock the edge of the door and the side of the 


manver :—They make the edge of the hinged side of the door nearly semi- 
cylindrical in figure, and they make a nearly semi-cylindrical groove along 
that edge of the safe to which the door is hinged ; when the door is shut 
its semi-cylindrical edge fits in the semi-cylindrical groove, and the narrow 
space between them into which anything can be forced ; being curved the 
insertion of a wedge or chisel is prevented. They make the angles of safes 
of angle iron, on the outer angles of which a supplementary small angle iron 
is formed, the said small angle iron being undercut. The outer plate of 
the safe is inclined on its edges, and is made to slide under the undercut 
bars of angle iron at opposite edges of the safe. The said plates are after- 
wards rivetted in their place.—Not proceeded with. 

628. W. RipvLE, Guil/ford-road, South Lambeth, ‘* Hooping or binding bales,” 
—Dated 6th March, 1865. 

In performing this invention the patentee passes the hoops, already bent 
at the ends, through a rod or presenting bar with holes or slots correspond- 
ing in positions with the grooves of the press before introducing them into 
the grooves of the press. The rod or bar is made with suitable holes or 
eyes in ic for this purpose. The bar with the hoops projecting from it is 
then raised by a man at each end of the bar, and thus one of the ends of each 
hoop is brought up to one set of the lashing grooves of the press or 
follower. A numberof hooks or loops (as many as there are hoops), attached 
to what may be termed a fetching bar, is passed from the opposite side of 
the press through the same set of grooves, and the persons holding the pre- 
senting bar immediately hook on all the hoops simultaneously to the hooks 
or loops as soon as the ends project through the grooves. The fetching bar 
being now drawn backwards, draws with it the hooks or loops, and with 
them all the loops through the grooves simultaneously. They are drawn 
through beyond the bale on the other or opposite side of the press to that 
at which the ends of the hoops are presented ; a door or plate on this side of 
the press is then shut down to retain the ends of the hoops against the 
side of the bale. As soon as this is done, the slotted bar, by which the ends 
of the hoops were presented to the grooves of the press, is moved to near 
the other end of the hoops, when the bar is caused to make a half turn on 
its own axis, and is brought back to the press, so as to present the other 
ends of the hoops to the other set of grooves in the press; these ends are 
then moved through the grooves by what the patentee has called the fetch- 
ing bar in a manner similar to that in which the first mentioned ends were 
brought through the other set of grooves in the press. The ends of the 
hoops are now brought side by side and secured by a metal lath or strip of 
metal, as described in the specification of letters pat~nt granted to the pre- 
sent patentee dated May Sth, 1862 (No. 1376). Instead of pulling the hoops 
through the grooves by a fetching bar, they may be pushed through the 
grooves by a suitable instrument actuated from the same side of the press 
a+ the presenting bar. 

635. J. H, Wiuson, Huddersfield, “ Apparatus jor measuring the human 
body.” —Dated 7th March, 1865 

This invention cannot be described without reference to the drawings. 
630. G. Nimo, Jersey, U.S., “ Manufacture of crucibles and pots in which 

metals or other substances may be melted.”—Dated 6th March, 1865. 

This invention consists in the manufacture of crucibles in a plastic mould, 
which gives shape to the pot externally and absorbs the moisture from the 
pot, causing it to dry uniformly, and at the same time shrink away from 
the mould, so as to separate easily ; the plaster mould, preventing the air 
acting upon the outside of the pot until after the moisture has been mostly 
absorbed, prevents the pot from splitting or cracking from unequal con- 
traction in drying. The patentee mounts the plastic mould in a revolving 
chuck, and employs a rib attached to a lever for spreading the plastic 
crucible material on the inside of the mould, and at the same time harden- 
ing, lidating, and polishing the crucible on the inside by means of the 
said rib. 

637. A. E. A. Aupert and G. E. M. Gerard, Paris, “ Manufacture of shoes, 
&c."—Dated 7th March, 1865. 

The patentee claims, First, the manufacture of soles moulded from vulca- 
nised caoutchouc, whatever be their shape or their composition, and whether 
their state of vulcanisation renders them s:iff or supple to any degree. 
Secondly, the application of these soles in the manufacture of boots and 
shoes and other covering for the feet having leather uppers, whether the 
soles are fixed to the uppers by sewing, or by screws, rivets, or otherwise, 
as described. 

638. W. CLARK, Chancery-lane, London, “ Cork cutting machinery.”—A com- 
munication.— Dated 7th March, 1865. 

This invention cannot be described without reference to the drawings. 
640. H. W. Wimsnurst, Wilmot-road, Dalston, * Improvements in the con- 

struction of joints for boxes, drawers, and other like articles, and for 
planks and timbers, and in machinery to be used in the preparation of 
such joints.’ —Lated 7th March, 1865. 

In performing this invention the patentee aims at obtaining the largest 
available contact surface for the parts to be brought into contact, and this 
he effects by making parallel slots or cuts equidistant from each other 
across the edges of the pieces of wood that are to form the joints, and in 
general of a depth equal to the thickness of the wood employed. He thus 
produces on the edges a series of tongues or projections with parallel 
sides. ‘Ihe invention cannot be described without reference to the draw- 
ings. 

641. J. Dopax, Manchester, “‘ Steam hammers,”"—Dated 7th Maich, 1865. 

The object of this invention is to enable the workman to prevent the 
falling of the hammer at pleasure, and for any period of time that may be 
required. With this view the inventor applies a catch which passes under 
the hammer when it is clevated, and, therefore, supports it in its raised 
position. To this catch he connects a treadle or lever, by which the catch 
may be removed when the hammer is to fall.—Not proce-ded with. 

644. J. Wapswortu, Marple, Cheshire, and J. WapsworTu, Heaton Norris, 
near Stockport, ‘* Apparatus for cutting and shaping metals, making 
nails, rivets, dec.” —Dated sth March, 1865. 

This invention consists, under one arrangement, in the employment of a 
revolving shaper working in connection with a stationary shaper. e 
revolving shaper is placcd on the end of a shaft working in suitable bear- 
ings, and the stationary shaper is placed concentric or eccentric with the 
revolving shaper, the position depending upon the shape of the article to 
be manufactured, in all cases a sufficient space being left between the 
shapers at the entrance to allow the metal to pass in between them. 
When nails, sprigs, spikes, or pins, are to be made, the inventors place the 
stationary shaper eccentric with the circular shaper, and form on both 
shapers longitudinal corrugations or teeth for the purpose of causing the 
metal to revolve and carry it forward as it is being reduced in thickness or 
diameter, and when a head is to be formed they form corresponding 
circular recesses in each shaper. The prominent edge of the revolving 
shaper works nearly close to the prominent edge of the termination of the 
stationary shaper for the purnose of reducing the article to a point and cut- 
ting it off.—Not proceeded with. 
646. G. IReLAND, Handsworth, 

bottles, &c.”—Dated Sth March, 1805. 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

647. F. Wisr, Chandos Chambers, Adelphi, London, ‘‘ Packing for piston 
rods, d&c.”"—A communication. —Dated 8th March, 1865. 

This invention consists of a body or cord composed of canvas or other 
textile fabric or fibrous material, round which is woven, interlaced, or 
braided a fabric composed of fine wires, as hereafter described. The 
packing thus formed is applied to stuffing-boxes in the usual manner, and 
presents a durable metallic surface capable of yielding when the packing is 
compressed. —Not proceeded with. 

649. M. MorGans, Brendon Hills, Somersetshire, “* Improvements in convert- 
ing cast ivon or pig iron into wrought iron or steel, and in machinery 
employed therein.” — Dated 8th March, 1865, " 

This invention consists, First, in mixing spiegeleisen, or any carboni- 
ferous or manganesiferous iron or ore in a solid or fiuid state (and in pro- 
portion varying according to the percentage of carbon and manganese it 

tains, an ding to whether the iron is to be converted into wrought 

iron or steel), with the iron to be converted or refined in puddling furnaces. 
The mixture is sometimes effected before the iron to be refined is melted ; 
but it is preferred generally to add the carbdoniferous or other iron when 
the iron operated upon is in a fluid or plastic state. An intense heat is 
secured by placing one or more steam or compressed air jets in the stack of 
the furnace to increase the draught, and cause the metal or ores added to 
be thoroughly incorporated with the iron to be converted or refined. The 
invention consists, Secondly, in an improved apparatus for p 
whereby the gases from the fire are caused to act effectually upon the iron 
to be converted, at a great economy of time, labour, and fuel ; for this 
purpose a cast or wrought iron casing or cylinder, termed a containing 
vessel, is constructed in one or more parts of any convenient shape, but by 
preference circular or elliptical in cross section; and in this containing 
vessel one or more chambers are formed. It is mounted on rollers, sus- 
pended on bearings or otherwise, so that it may receive an oscillatory 
motion or be made to partly rotate ; at one end of the vessel a stationary 
fire-grate and stack are constructed, or sometimes the grate is allowed to 
oscillate with the vessel. When only one chamber is formed in the vessel 
the iron to be refined is placed therein, and the hot gases from the fire pass 
over the iron until it is melted ; it is then agitated, and fresh surfaces are 
exposed to the action of the gases by giving the vessel an oscillatory 
motion, which is effected, by preference, by means of one or more rods 
connected at one end with the vessel and at the other exd with a —_ 
eccentric, or other arrangement for giving to-and-fro motion ; if requi 








Staffordshire, ‘Stoppers for ciosing 











safe firmly together. If he succeed in forcing a very thin wedge b 
the side of the safe and the door it would be stopped by coming against the 
rib rolled on the bar, and be prevented coming near the inner door carrying 
the dovetails. In unbelted safes the dovetails on the inner door may be 
made to engage in dovetail grooves in the inner plate of the safe without 
the use ofthe rib hereinbefore described which they employ in making belted 
safes. révent the insertion of a chisel or wedge between the hinge 





Of thé inf dsor and the ide to which the coor is hinged in the following 





the spiegeleisen or other metal or ore is added, and when the proce af 
converting is completed the charge is taken out and hammered, ane 4 
rolled, or otherwise treated as required. The gases from the fire, 
passing through the conv: chamber, are caused sometimes to return 
to the stack through a return flue or chamber, situated over, under, or on 
eithér side of the veséel. The pig iron is placed in this flue or chamber, 90 
that it may become heated betore being raked into the p' 

for conversion, Puddling apparatus thus constructed possess the advan- 
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tage of having one end entirely free for operating and for removing the 
charge, Which may be performed without shifting either the fireplace or 
containing vessel. Sometimes the containing vessel and framework is 
suspended upon hinges or pivots, so that it may be tipped without being 
removed and the charge rolled out. If the heater is not required the fire- 
place may be at one end of the containing vessel and the stack at the other ; 
the return fue may then be dispensed with. This invention further 
consists in constructing the containing vessel with two or more chambers 
in the same casing, or separate casings fastened together. The gases from 
the fire are caused to pass through one of the chambers which contains the 
iron to be refined, which, when melted, is agitated, as before described ; 
and, after the speigeleisen or other metal or ore has been added (if requireo), 
and the process of converting is completed, the charge is drawn out (if pre- 
ferred, by tipping the containing vesse!) through suitable holes and treated 
as usual, The hot gases, howcver, are not allowed to pass directly from 
the first or converting chamber into the stack, but they are made to return 
through the other chamber and heat a charge therein previous to such 
charge being puddled ; the gases then pass off into the stack, or are other- 
wise further utilised. When the converting is completed in the one 
chamber and the charge removed, the vessel is turned half round so that 
the cham bers change positions ; that which was before the heating chamber 
now becomes the converting chamber, the charge therein being already 
considerably heated if not in a melting state. Anoth-r charge is then 
introduced into the chamber which was before the converting chamber but 
which is now a heating chamber. When the conversion in that which is 
now the converting chamber is pleted, the vessel is again half turned 
round, and so on, each chamber serving as a heater and as a converting 
chamber or puddling chamber alternately. The charges can be removed 
from the top or bottom chamber without taking away either the vessel or 
furnace ; the heat is, therefore, regularly kept up, and all sudden contrac- 
tion of the bricks or cement by allowing cold air to be drawn through the 
chambers avoided. 

650. R. Howson, Preston, ‘‘ Stoves for heating air supplied to blast fur 

naces.”—Dated 8th March, 1805. 

This invention relates to the stoves which are used for heating the blast 
before it enters the smelting furnace. In stoves hitherto used for this pur- 
pose the air to be heated has been made to pass through pipes or chambers 
of various forms, and it has been introduced and made to traverse throush 
such pipes or chambers, for the most part in a direction parallel to the 
heated surfaces thereof, so that a portion of the passing air might go 
through without coming in actual contact with the heating surfaces. These 
improvements consist in so arranging the pipes or chambers of stoves that 
the air to be heated will impinge upon, and c.me in forcible contact with, 
the heated surface or suriaces of the stove at about a right angle thereto, 
so that, by this means, every portion of the air is brought in direct contact 
with the heating surface or surfaces of the stove, The inventor prefers to 
carry this into effect by introducing the cold air into an inner chamber 
which has a series of perforations, so as to direct it against the heated sides 
of an outer chamber at that part exposed to the most intense heat of the 
fire.—Not proceeded with. 

653. A. E, Tayuor, Barnes, Surrey, “‘Iron safes."—Dated 8th March, 
1865. 

One portion of this invention consists in so constructing and applying 
the door of the safe that it shall present no available crevice for the intro- 
duction of wedges or instruments for forcing or bulging the sides, whereby 
the door or other part may be opened. For this purpo:e, instead of 
hinging the door as usual, the inventor mounts and fits it behind a front 
framing, which laps over the edge of the door all round, and is formed 
with a rebate, so that wedges or other sharp instruments, if forced in at 
the junction, cannot penetrate to more than a very slight depth, and which 
will be quite ineffectual] in attempting to force the face. The door is fitted 
somewhat in the manner of a drawer (but in a vertical position), and 
moves to and fro in an opening formed through the side of the safe across the 
front, so as to enclose it. He mounts the door on wheels, for the conve- 
nience of moving its weight, which, being strong, must of course be heavy. 
—Not proceeded with. 

654. W. Cuay, Liverpool, ** Manufacture of iron forgings.” —Dated 8th March, 
1865. 

In order to produce metal that will admit of forgings being made with- 
out the usual defects, the patentee proposes to use pg iron which has been 
cust, by preference, in clean iron moulds ; or he 0}, erates upon refined or 
plate iron. Either of these irons he boils or pudiics in a furnace heated 
by means of combustible gases, whereby the introduction of extraneous 
matters, such as those above mentioned, is avoided. 

656. B. Coutins, Manchester, “ Cutteng sheets of india-rvbler and like mate- 
rials into strips or threads.” —Lated 9th March, 1365. ; 

This invention consists in simultaneously cutting and unwinding the part 
cut from the roll, by which. the inventor is enabled to cut several strips or 
threads or to cut the entire width of the roll into strips or threads, at one 
operation.—Not proceeded with. 

658. E. Carcuon, Paris, “An improved system of closing spatterdashes.”— 
Dated 9th March, 1865. 

This invention caunot be described without reference to the drawings, 

662. R. G, Fisner, Great George-street, Wes/minster, ‘ Rolls for connecting 
sheets of zine and other metals employed for covering rovfs and vther ens 
closures."—Dated 9th March, 1865. ; 

The patentee claims constructing rolls having projecting shoulders and 
grooves, into which the ends of the sheet metal fit, and covered with sheet 
metal, made to lap round the under surfaces of the said shoulders, as 
described. Also the employment of a cap, for covering the joint of two 
lengths of sheet metal upon the roll, which cap is fixed at one end only to 
the sheet metal, and has at the other end, or at both ends, a hollow mould- 
ing, as described. 

633. W. J. Dornine, Manchester, ** Securing the extremities of bands ov hoops 
used in packing bales.” —A communication.—Dated 9th March, 1865. 

This invention consists in bending the two ends of the hans into the form 
of hooks, and so that when brought together they shall clasp into each 
other ; a flat ferrule or band to contine and cover the joint is then slipped 
over the said clasped ends, which completes the fastening, and prevents it 
opening when the bale is released from the press, 


66%. W. H. Hupson, Hereford, ‘‘ Burglary alarum.”—Dated 9th March, 
865. 

The object of this invention is to cause the alarum to sound continuously 
(say for half an hour if required) so long as the door, lid, or window remains 
open, and to prevent the possibility of the sound being stopped by any 
person who is not in possession of the key of the apparatus. ‘Lhe sounding 
mechanism of the apparatus may be any ordinary arrangement of spring 
clockwork which will sound a bell continuously on being released.—JNot 
proceeded with, 

666. J. Curr, Wortley, near Leeds, “Construct on of hot-air stoves for blast 
Surnaces.”— Dated 9th March, 1865. 

This invention consists in dispensing with iron pipes altogether in the 
construction of these stoves or ovens, and in substituting therefor air flues 
or passages of similar form and arrangement, composed of bricks, tiles, or 
blocks moulded in fire-clay, or from the materials of which silica bricks are 
made, or from the earthen, or silician, or similar substances of a refractory 
or fire-resisting nature, and so secured together as to make the flues air- 
tight throughout. 

007. E. Lrany, Cardingtoa-street, Buston-square, London, ** Strengthening 
and ornvmenting of collepsible or soft metol tubes.” — Dated 9th March 
1865. 

The inventor forms the tubes in any well known or approved manner, 
and be then corrugates them in the direction of their length. The formed 
tube he inserts in a corrugated tubular mould, and he then applies internal 
pressure to the tube, either by an india-rubber or other elastic plunger, or 
by water or other fluid. The effect of this internal pressure will be to force 
the soft metal into the corrugations, and thus materially to stiffen the 
tube ; or he uses a corrugated core, and reverses the direction of pressure. 

Not proceeded with. 
ts. G. F. AnseLn, Bernard-street, Russell-square, London, ** Ascertaining 

, and indicating the pressure of explosive gases."—Lated 9th March, 

865, 

_ The patentee claims applying the principle of the diffusion of gases to 

iueicate the presence of inflammable or explosive gases, by adapting to 

suitable indicating apparatus a porous air vessel or chamber, in which the 
volume of the enclo-ed air may be increased, as described. 

669, V. DetperDancr, Brussels, ‘* Connecting together tubes or pipes used for 
conveying gus and uater.”—Dated 9th March, 1865. 

This invention relates more particularly to an improved method of con- 
necting branch pipes to main pipes. The modes heretofore commonly 
practised for effecting this have been either by flanges bolted together, or 
by sockets filled with lead or cement for large pipes, and for small pipes by 
cutting a screw on the branch pipe, and securing the same into a screwed 
hole formed in the main pipe. By adopting the above methods great diffi- 
culty is experienced in disconnecting pipes thus connect:d together. This 
objection the patentee proposes to obviate in the following manner:—For 
example, he forms an oblong, oval, or other shaped long hole in the main 
pipe, and spreads or widens that end of the circular branch pipe which is 
to be connected to the main pipe until it assumes a form somewhat similar 
to the aforesaid hole in the main pipe ; this end of the branch pipe has a 
Screw cut about it, snd carries a nut and loose metal washer, and resting 
“pon this washer another washer of vulcanised india-rubber or other elastic 
materials. To connect the branch pipe thus fitted and formed to the main 





pipe he inserts the ena of the branch pipe into the aforesaid long hole in 
the main pipe, and turns the branch round one quarter of an entire turn, 
then tightens the nut against the washer and ho.e in the main pipe. By 
the-e means the enlarged end of the branch pipe, being crosswise of the 
harrow part cf the hole in the main pipe, may be securely connected 
thereto, and disconnected therefrom, at will. 
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672. W. Smiru, Kennington, ‘‘ Fastenings or bolt for window sashes.” —Dated 
10th March, 1885. 

This invention primarily consists in the employment for fastenings or 
bolts generally, but especially for fastenings for window sashes, of a rod 
with a flattened head or lump, by preference of a 1, [ , or Z-shape, formed 
at one end, the shape being regulated sccording to the purpose to which 
the fastening or bolt is to be applied, and with a handle or knob, or some- 
times without, at the other, as hereafer described. When the rod carries 
atone end a knob or handle, the patentee inserts a pin in the rod, and 
passes the latter through a tube slotted similar to a bayonet jomt, « helical 
spring being inserted round the rod and abutting at the other eud against 
the pin on the rod, in such manner that the red may be pu-hed forward, 
and the bolt inserted in an aperture formed for that purpose in the oppo- 
site sash; on turning the rod, and with it the lump at its end, the 
latter is prevented from retreating by means of its shape, and the pin 
is secnred by the slot in the tube, the fastening is then secure, 

674, J. L. Firtp, Upper Marsh, Lambeth, ‘* Machine for cutting or jorming 
the tips or points of candles, &e.”"—Dated 10:h March, 1865. 

For this purpose the inventor makes use of a cutter, attached to a 
spindle, 10 which rapid revolution may be imparted either by a wie) 
handle and multiplying gearing, or by other convenient or suitable means, 
and in front of the cutter be forms or attaches a ring or short cylinder, which 
acts asa guide and support for the candle or other object operated upon. This 
ring is marie suitable in size for the largest diameter of candle intended to be 
operated upon, and is provided with a ring or bush Qtting into it for each 
smaller size of candle, or otber object required to be pointed, such rings 
or bushes being formed er bored to fit each such smaller size of candle or 
other object. The cutting part of the machine is enclosed in a box or 
casing, provided with a hole through which the candle or other object to 
be pointed is inserted, and the cuttings, guided by the box or casing, fall 
through an opening into the drawer beneath, and which is conta‘ned in a 
box or casing, which serves at the same time as a stand for the working 
parts of the machine.— Not proceeded with, 

682. J. and R. D. Jones, Chalford, Gloucestershire, ‘* Apparatus used for 
lending the ends of watking sticks, and the sticks or handles of umbrellas 
and parasols.”— Dated Wik March, 1865. 

For the parposes of this invention a firm or solid block is used ; it is 
made to the curvature desired to be given to the bent end of the stick, and 
it is preferred that the form of block should be of a size to have several 
sticks bent thereon at the same time. A flat chain is used with such form 
or block. This flat chain is made with grooves on its surface, each groove 
being arranged to receive a stick, 50 that the end of each stick which is 
about to be bent is partly embraced by the groove on the surface of the 
flat chain. The form or block is also made with grooves, and s» is also 
the jaws of a vice in which the sticks are held when bending their ends, 
and this vice has the form or block before mentioned attached to it. Tne 
ends of the sticks to be bent are first softened by inserting them into damp 
and warm sand, as has before been the practice. The several sticks are 
inserted into the vice, and are held at such a distance from their ends as 
is required to form the desired length of bend. The flat grooved chain at 
one of its en's is fixed to the vice, while its other end is fixed to a lower 
handle, by which the chain and the ends of the sticks are bent against the 
form or block, so that when the ends of the sticks are bent on the form or 
block the chain supports the grain of the wood at the outer surface, and 
prevents its being injured. In connecting the end of the chain to the 
lever, it is adjusted by a screw to the length desired. The lever, when the 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tne Tron Trave: No Alteration: Fair inqury: The Railway 
Tariff Question—Imvontant Meetine or Detecates: Refusal oy 
the Master's Proposition : Supporting “ Victims?” The * Bee- Hine” 
and tts Editor: A Difficulty at Messrs. Lloyds, Fosters. and Co.'s — 
Coat at Hates Owens: Satisfactory Reswt of the Sinkings— 
Hanpware TRaves: Steady - Boanv or Trave Returns; Our Ex- 
ports and Imports in Aujust. 

Sixce our last but little change has taken place in the condition of 
the iron trade of this district. Prices remain steady, and the demand 
for all descriptions of iron, and more particularly that kind used 
for railway purposes, is good. Pigs are firm, and there is a steady 
demand. The result of the deliberation of the Preliminary Meetiog 
on the question of the railway charge for iron was the appointment 
of a committee to communicate with the railway companies, aud 
endeavour to obtain a revision of the rates, 

An extraordinary meeting of delegates connected with the Iron- 
workers’ Association of Great Britain was held on Tuesday last, at 
Wednesbury. The delegates present represented eighteen districts. 
They had been summoned to legislate upon six several matters in 
particular, all of which had been before submitted to the members 
of the several districts, and their votes thereon taken at meetings 
held on Saturday night last. The leadiug topic was the considera- 
tion of the proposal of the masters that the wages of the paddlers 
shall in future be regulated, not in the proportion of so many 
shillings per ton as bars are pounds sterling per tov, but 1s. in 
advance of that scale, with a maximum rate of 10s, 6d., and a 
minimum rate of 8s. Gd. This proposition wa+ developed by the 
meetings between the men and the masters in the Wolverhampton 
district upon the termination of the great lock-out. It was an- 
nounced that the masters’ proposal had been rejected by all the dis- 
tricts, and that there was somewhat of a feeling that the Wolver- 
hampton men had been too pliant, but it was explained that these 
men neither approved the proposal, nor in their wish to obtain 
arbitration in future did they intend that arbitration should be 
unconditional, There was a general expression of opinion that the 
men would not be consulting their own interests by accepting the 
masters’ offer, which, it was remarked, contemplated as a concession 
an advance in the rate of wages, which the men had themselves 
secured through the increased value from a scarcity of their labour; 
for although bars are now £8 10s., yet the men are receiving 9s. 61. 
To be fettered by an undertaking with reference to future proceed - 
jugs seemed most repugnant to the wishes of the members, where 
faith in the growing power of their combination and the diminish- 





bending has been ¢ffected, is retained by a lever-hooked catch. The form 
or block, which is solid, is kept heated on its external surface in any suit- 
able manner ; heat is thus also enumuunicated to the jaws of the vice, by 
which the parts of the sticks held thereby are dried. The several sticks, 
when their bent ends have been held to the surface of the form or block 
for a sufficiently long time to become dry or set, are released.—Not pro- 
ceeded with, 

684. C. Jouxson, Orton, near Birkenhead, “ Combined tee-picce aid vulve."— 

Dated 11th March, 1865. 

This invention consists in combining a tee-piece and a valve or stop valve 
in one connected piece, that is, so arranging or fitting a valve or play on 
a spindle, to be operated by a screw, wheel, lever, or other handle, that it 
can be made to close against a seating, and cut off the flow through the 
vertical parc of the tee, or can be arranged to shut off either of the other 
passages, and direct the flow of the fluid through the said vertical part and 
one of the horizontal parts. 

696. C. HuntLey./ackney-wick, ** Cricket, racket, and tennis balis.”—Dat-d 
llth March. 1865, 

This invention consists in sewing or stitching the leather cover or shell 
of the ball with catgut, or similar material understood by the general 
appellation of catgut, or other suitable gut, or with prepared hide, instead 
of with hemp or flax as is ordinarily done, by whicti meaus the bail is kept 
secure and prevented from bursting open by the repeated blows of the bat, 
The ball is rendered waterproof by the application of a cover or lining of 
india-rubber, vulcanised or not, whereby, when the ball is used on a wet 
field, it will not absorb the meisture, and, therefore, will not become soft 
or liable tu crack.—Not proceeded with. 


Tue Trent.—The steamer Trent, which will long be remembered 
in councction with the seizure of Messrs. Mason and Slidell, the 
Sonfederate envoys, bas just been sold by the Royal Mail Steamship 
Company to Messrs. Shaw and Thompson, and is to be broken up 
at Messr:. M’Arthur and Cv.’s wharf on the Thames, She is a 
paddle steamer of 1,800 tons, with 45%-hor-e power engines, and 
was built in 1841. 

A Gicantic Raitroap Enterrriss.—Mr. McHenry, Sir Morton 
Peto, and their present party are greater financial magnates, we 
dare say, than the mass of our readers imagine. They represent 
no less than forty millions of dollars, invested in American railway 
enterprises, and are seriously contemplating a project of investing 
about forty millions more. Their main interest, it has been else- 
where stated, lies in the Atlantic and Great Western road, 750 
miles loug from where it leaves the Evie road to where it connects 
with the Ohio and Mississippi. Their idea is to make common 
stock of these three great roads, double track them all the way 
from New York to St. Louis, contract a branch to Louisville and 
another to Chicago, and ballast the whole so securely that a speed 
can be secured equal to that in practice upon the best European 
railways. Colossal as this echeme appears to be, it is not only 
possible, but highly probable, that ic will some day attain full 
realisation. Both of the gentlemen named! at the head of this 
paragraph are in favour of the enterprise, and are already consider- 
ing ways and means of carrying it out. Honour and success to the 
projectors of so noble an undertaking. Mr. Gale, the president of 
the Erie, and Mr, Learnard, president of the Ohio and Mississippi 
road, have already been in consultation with them on the subject.— 
New York Times. 

Great Aquepuct.—The conveyance of the waters of the river 
Dhuis to Paris ranks amongst the most important public works of 
its class, and, being just completed, a short account of the under- 
taking will not be uninteresting. The object is the increase in the 
supply of the amount of water for the consumption of Paris, and 
especially that of the higher levels of the city. ‘I'he aqueduct of 
the Dhuis, or Dhuys, commences at Pargny, in the Atswe, and 
traverses the departments of the Seine-et-Marne, Seine-et-Oise, 
and Seine, its total length being about 135 kilometres, or upwards 
of eighty English miles. The whole is constructed iu solid masonry, 
with a fall of about seven inches iv the mile, with the exception of 
about pine or ten miles, where the waters are carried through 
valleys by means of cast iron syphon pipes, 55in. in diameter, and 
having an average inclination of rather more than 13in. to the mile. 
The stone aqueduct lies underground throughout about six miles of 
its course, four of the principal tunnels being from eight hundred to 
upwards of two thousand yardsin length. Four of the syphons are 
from a thousand to nearly five thousand yards long. The aqueduct 
was commenced in June, 1863, and completed last month, and the 
total cost, including indemnities to proprietors of land, is said to 
have amounted to between £600,000 and £700,000. On a recent 
occasion the waters of the Dhuis arrived at the entrauce to the great 
reservoirs of Menilmontant, and in a few days, when the aqueduct 
and syphons are completely cleansed by allowing the water to pass 
directly through them into the sewers, the reservoirs will bo filled 
and the service commenced, The Diuis aqueduct is calculated to 
furnish about 40,000 cubic metres of water in twenty-four hours, 
and that of tne Marne, with other supplies brought to Paris, about 
four times that quantity, or 200,000 cubic metres in all per day. 
Some idea of the magnitude of these works may be formed from the 
fact that the stopcocks or valves which close the main supply pipes 
at their junction with the reservoir weigh more than four tons each. 
The pipes themselves are more than 39in. in diameter, and the 
valve or stopcock cousists of a disc of cast iron, which is set in the 
direction of the length of the pipe, or transversely, according as the 
water is to be turned on or off.— Society of Arts’ Journal. 


ing supply of labour led them to hope for au i:uprovement upon even 
their present position. The delegates declined to admit that the 
wages of the workmen should be regulated by the price of the 
material which they produced, mairtaining, on the contrary, that 
they should be governed, like the material itself, by the supply in 
the market. The discussion was not very lengthy, and it was 
terminated by the following curt resolution :—‘‘ That the masters’ pro- 
position be swept from the board as being preposterous.” This 
resolution, it was determined, should form the basis o: the 
reply of the men to be submitted, through the masters in 
the Wolverhampton district, to the trade generally. The wish of 
the masters that the trade should disassociate themselves from the 
North Staffordshire operatives was scarcely entertained, the men 
b lieving that their interests were identified with the extension of 
their union. The supporting of men who had been thrown out 
of employment by the refusal of the North Staffordshire masters to 
re-engege them on the termination of the strike in that district 
was debated. It was said that there were now about twelve men 
who were what the delegates termed “ victims,” and it was alleged 
that most of them had been local officers of the Association. Twenty 
shillings a week was voted for these “victims” while they re- 
mained unemployed. An application from the men in the Swinton 
district, at Sheffield, who are affiliated to the Gateshead union, to 
be received into the Brierley Hill union, was discussed, and the pro- 
posal accepted conditionally to the applicants complying with the 
rules in reference to entrance fees. It was resolved that the Asso- 
ciation should use their influence in support of the movement, 
which has its centre in Glasgow, for obtaining a reform in the law 
of master and servants, £50.was voted to the purchasing of shares 
in the “ Bee Hive Newspaper Compauy,” and a penny per member 
should be raised towards the testimonial to Mr, George Potter, the 
editor of that newspaper, in testimony of his services in the last 
North Staffordshire strike. Both these propositions came from 
North Staffordshire. The delegates next deliberated upon a matter 
which had occasioned Wednesbury to be selected as the place of 
meeting. It was stated that eight furnacemen, employed four at 
each of two hammers at which Bessemer steel is forged into axles, 
at the works of Messrs. Lloyds, Fosters, aud Co., in that town, 
had been paid four of them at the office aud four by one of the 
bammermen, and that the four who were paid by the hammer- 
man desired henceforth to be paid at the otlice. With this view 
they commenced proceedings which were distasteful to the ham- 
merman, and understood to be not approved by the office. By 
and by two of the four withdrew, but the remaining two still 
desired to be psid at the office; and it is alleged on their behalt— 
but how far correctly we cuunot tell—that, because of their perti- 
nacity, the sou of the hammerman did that which led to the spoiling 
ofan axle. ‘I'he fault was laid upon one of the two farnacemen ; 
and one of the officers of the firm, believing from inquiry that the 
furnaceman was in fault, discharged bim forthwith. The delegates, 
believing the furnaceman's version of the occurrence, appointed a 
deputation, consisting of the president and the local secretary, to 
wait upon Messrs, Lioyds, Fosters, aud Co., to endeavour to obtain 
the furnacemau’s restoration in his employment, and especially 
that he and his fellow shall heveafter be paid at the office. The 
delegates procéeded to the works, and, returning, reported tvat, in 
the absence of the firm, a respousible official promised that the man 
should be restored if he would pay a fine of five shillings. The 
delegates, however, required his unconditional restoration, and they 
await the decision of the firm upon their demand—a strike of the 
members of the union iu Messrs. Lloyds, Fosters, and Co.’s employ 
being the understood alternative of a refusal todo so. There was 
no other business of importance transacted. 

It is with very great satisfaction that we learn that the oxperi- 
mental sivkings that are takiug place upon land at Hales Owen, with 
a view to the finding of coal in that district, have, within the past 
few days, been so successful as to leave no doubt but that the in- 
valuable ten-yard seam will be found there at about 500 yards from 
the surface. Tbe thin stratum of coal, known to coiliers as the 
“black ring,” was passed there on Friday last. The result of the 
experimen!, when taken in connection with that of the workings 
near to Westbromwich, mady some years ago by Sir Roderick 
Murchison, demonstrates that this district still possesses a vast 
supply of coal of the most valuable description that has yet been 
discovered, The effect of this news upon the capitalists engaged in 
the trade in this district has been, as may be imagined, of cheering 
description. The ten-yard seam is expected to be reached by the 
close cf this year, 

A tolerable amount of animation pervades the respective indus- 
tries of this district. In Wolverhampton the tin-plate workers and 
japanuers are busy, as also are the ironfounders and galvanisers. 
in the lock trade there is more doing than was the case last week. 
At Wednesbury and Darlaston there is much briskness in the 
oe branches. In other parts of the district trade is generally 

ealthy. 

The value of the exports of British manufactures and produce 
rose in August from 4£14,113,410 in the preceding month, to 
£14,158,648, against £16,274,269 in the corresponding month of last 
year. In both years the exports of August have those 
any preceding month ; but the increase upon July was less this year 
than in 1864. The decrease upon the exports of the corresponding 
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month of last year took place in other manufactures than iron. 
Birmingham manofactures participated largely in the decline, as, 
besides hardwares, fire-arms diminished in value from £39,965 to 
£16,885; and plate, plated wares, jewellery, and watches, from 
£32,928 to £32,436, Cutlery shows a still further decline, the value 
of the exports being only £22,787, against £40,087 in the correspond- 
ing month of last year. Heavy hardwares fell from £48,724 to 
£39,973, though the decrease was limited to the exports to France, 
Holland, Russia, India, Canada, the United States, Brazil, and the 
Argentine Confederation; and light hardwares from £301,715 to 
£298,239. The decrease in this case extending to every country 
except France, the Hanse Towns, Russia, the United States, and the 
River Plate. Machinery flourished, steam engines to the value of 
£159,947 being exported, against £116,511 in the corresponding 
month of last year, and other kinds to the value of £333,224, 
against £331,582. There was an increased exportation of steam 
engines to every country except France, Australia, Egypt, and 
Brazil, and other machinery to Kussia only. The foreign trade in 
iron was, upon the whole, flourishing, tne value of the exports 
amounting to £1,811,330, against £1,174,953 in the corresponding 
month of last ap but all the branches of the iron manufacture 
were not equally fortunate. Pig and puddled iron shows an advance 
from £119,060 to £169,174, extending to every country except 
France; but bar, angle, bolt, and rod iron declined from £119,060 to 
£169,174, extending to every country except India, Australia 
Canada, and the United States. Railway iron rose from £324,556 to 
£372,530, the increase extending to every country except France, 
Spain, Sweden, Australia, Canada, and Brazil. Iron wire, exclusive 
of telegraphic wire, fell from £39,460 to £37,863, and telegraphic 
wire and apparatus from £32,561 to £1,419. Castings rosefrom £62,871 
to £88,817, the increase extending to every country except Australia, 
India, and the United States; ard hoops, sheets, and boiler plates, 
from £144,027 to £161,911, the increase extending to every country 
except, Spain, India, and Australia. Wrought iron shows an 
increase from £202,942 to £210,167, but in this case the addition 
was confined to the expan t to France, the Hanse Towns, Prussia, 
Russia, India, South Africa, and Canada. Steel, however, shows a 
decline from £61,859 to £56,865, though there was an increased 
exportation to France. Copper and brass show an aggregate 
decrease from £384,139 to £216,896, the whole of which took place 
in wrought copper and yellow metal, the exports of which declined 
in value from £320,886 to £144,463, the difference being spread over 
the whole trade, except as regards the exports to Holland, the Hanse 
Towns, and the United States. Unwrought copper rose from 
£44,163 to £52,504, owing to increased exportation to every country 
except Holland and India; and brass trom £19090 to £19,429. 
Lead shows an increase from £48,571 to £59,088, extending to every 
country except Russia, China, and Australia; but zinc declined from 
49410 to £3536; and unwrought tin from £45,298 to £43,495, 
though there was an increased exportation of the latter metal to 
every country except France and Turkey. Tin-plates, on the other 
hand, show an increase from £85,630 to £120,723, due entirely to 
the revival of trade with the United States, the exports to every 
other country showing a decline. 

The value of the imports rose progressively from less than 
six and a half millions in January to nearly wfteen and a half 
millions in July ; but this amount was exceeded in each of the three 
months May, June, and July, 1864. The value cf the imports in 
August is not yet ascertained. The following is the table:— 

1864. 1865. 


Tons. Tons. 
Bar oe ee 9,747 ° ee 6,573 
Lead .. oo ee 4,086 ae 8,212 
Zine “ on 2046 ° ° 2,193 
vin 734 ° oe 258 
Steel ., 434 s ‘ 554 
Copper ee se 0 1,981 oe eo 6 2,146 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

Nortu-Eastern Raiway: Hull Docks—Boiter Expiosion NEAR 
PREsTON— MANCHESTER ASSOCIATION FOR THE PREVENTION OF BOILER 
Exp.osions—Ciyve Items—New Waterworks aT Wispeaco—THE 
Nortu-Kastean Distaicr—T Rape at SuerrieLpD AND Leeps—Tue 
Coat Traps. 

A CONFERENCE has taken place between the directors and officers of 

the North-Eastern Railway Compeny, and deputatiors from the Hull 

Municipal Corporation, the Ch of C ce, the Steam Ship- 

owners, and the Hull Dock Company. The confereuce was held at 

the instance of the North-Eastern Railway Company, for the purpose 
of considering subjects mutually interesting to the railway company 
and the town and port of Hull, The deputations were numerous 
and influential. The proposal for amalgamating the Hull docks 
with the railway was freely discussed, and the various arguments 
used on both sides will no doubt be placed before the public. There 
seems to be a decided impression that the amalgamation would be 
accompanied with an increase of accommodation and a lowering of 
dock dues, both of which would be very acceptable. The only 
question that remains is, whether equal or greater advantages 
could be obtained by keeping the ducks independent of North- 

Eastern control. 

A boiler, contiguous to the brick and tile croft of Mr. Hales, 
Leyland, near Preston, which had not been in use during the whole 
of the summer, was being repaired last week, by a fitter from 
Summers, Leyland, named Haslam. Afterwards steam was got up, 
and from some at present unexplained cause, the boiler eutteuly 
burst. An Irish labourer employed on the works was blown a 
distance of about fifty yards, and was killed instantaneously. 
Haslam was very badly scalded, and another person named Edward 
Almond, who was also near the place at the time of the accident, 
besides being scalded had one of his hands severely injured. 

Annexed are some extracts from the last report of Mr. L. E. 
Fletcher, chief engineer to the Manchester Association for the Pre- 
vention of Boiler Explosions, to the executive committee of that 
body :—During the last month 171 engines have been examined, and 
873 boilers, and six of the latter tested by hydraulic pressure. Of 
the boiler examinations 264 have been external, 11 internal, and 98 
entire. In the boilers examined 98 defects have been met with, one 
of these, which was a case of deficiency of water, being dangerous, 
the furnace crowns being overheated and distorted. Since the 
adoption of the guarantee principle, the number of internal and flue 
examinations, in proportion to the external, has considerably in- 
creased, owing to the circumstance that the privilege of guarantee 
is accorded only to those members who afford the officers of the 
Association the opportunity of making the internal and flue exami- 
nations. Three explosions have occurred during the past month, by 
which one person was killed, and four others injured. Not one of the 
boilers was under the inspection of the Association. The first ex- 
plosion occurred at an ironworks, and by it two persons were injured, 
in addition to considerable damage being done to the surrounding 
property. The boiler was of the cylindrical externally-tired class. 
it exploded in consequence of the faiiure of the seams of rivets over 
the fire, a danger to which these boilers are liable, and which has 
been frequently called attention to on previous occasions. The 
second explosion happened at a waterworks to an ordinary double- 
tiued internally-fired Lancashire boiler, from collapse of the furnace 
crowns through shortness of water. The accident took place in the 
middle of the night, through neglect of the fireman. In conse- 
quence of the furnace tubes being strengthened with T-iron 
hoops at the ring seams of rivets, only one plate in each 
furnace crown was injured, and beyond a slight disturbance 
of the brickwork no damage was done to a sister boiler 
alongside, or to the works. Explosions from collapse seldom do 





much mischief to the adjoining property. An efficient low-water 
safety-valve would have prevented this explosion. ‘he third explo- 
sion occurred at the works of a dyer to a boiler of the ordinary two- 
flued internally-fired class, and by it one person was killed and two 
others injured, while a considerable portion of the works was laid in 





ruins, the side of a dwelling-house brought down, and some of the 
surrounding buildings seriously injured. The boiler itself was rent 
into about eight fragments, which were scattered in every direction, 
one of the tubes falling on and crushing in the roof of a building 
situated at a distance of about forty yards from the original position 
of the boiler. As to the cause of the explosion there can be no ques- 
tion. ‘There had been no shortness of water, neither had the flues 
been weak, for they were uninjured and thrown from their seat 
intact. The failure of the boiler had occurred in the cylindrical 
shell, which had rent in eonsequence of the plates being so eaten 
away by external corrosion that they were reduced in many places 
to the thickness of a sheet of paper. Competent inspection would 
certainly have detected the dangerous state of this boiler and have 
prevented the explosion. 

We turn to Scotland. Letters have been received intimating 
the arrival at Valparaiso of the Pacific Steam Navigation Company’s 
steamer Limena, of 2,000 tons and 400-horse power, in the shortest 
time on record—namely thirty days twenty-three hours, steaming 
time from Liverpool, averaging a speed of 124 knots per hour the 
entire distance of 9,000 miles, upon a consumption of 880 tons of 
coal for the whole voyage. The Limena is one of the four steam- 
ships built here this year by Messrs. Randolph, Elder, and Co., for 
the Pacific Steam Navigation Company. The new steamer Zeta has 
made her trial trip by * ranning the lights ” between Cloch and Cum- 
brae. This vessel was built by Messrs. A. Stephen and Son for 
Henry Bath and Sons, of Swansea, and is to be employed in the 
passenger and copper ore trade between England and Valparaiso, 
opening a direct communication by steam with that distant port. 
‘The speed attained, the vessel being loaded, was 93 knots, which, the 
steam being merely auxiliary, was beyond the utmost expectations of 
all concerned. ‘The engines of the vessel were made by Messrs. A. 
and J. Inglis, from designs by Mr. J. Fred. Spencer, Newcastle-on- 
Tyne, and embrace that gentleman’s patent surface condensers and 
other improvements. 

New waterworks have just been opened at Wisbeach. Messrs. 
Easton and Amos carried out the contract for £16,735. The source 
of supply is Marsham springs. 

We have not much to say about the north-eastern district this 
week. The position of the Cleveland furnaces is as follows:—In 
blast, 83; out of blast, 19; building, 14. All the makers in the 
district are desirous to execute as soon as possible all present orders 
on their books. The mills have, with no marked improvement, been 
kept in steady operation in the manufacture of merchant iron, of 
various kinds, and for railway bars; for the latter some makers have 
very large orders on hand. At the plate mills dulness prevails, and 
generally the makers of this description of iron are doing very little. 
Ata recent meeting of the directors of the South Shields Gas Com- 

any, it was resolved to carry the company’s gas pipes up to Green- 
ane and Harton. ‘The extension of the pipes, we believe, is owing 
to an application from Messrs. Hedley and Ainsley, who are building 
an extensive manufactory at Harton. 

At Sheffield the silver platers are receiving better orders, and 
rather more is doing in cutlery and tools for some of the home dis- 
tricts. A decidedly good trade is being done with the United States 
in cheap cutlery and tools of various descriptions, including saws and 
tiles. A few of the best established houses are receiving better orders 
for steel, but there is no general revival in that branch so far as the 
American market is concerned. Reports from the Continent are on 
the whole more favourable. There is no change to notice in other 
markets. The Leeds Chamber of Commerce, reporting upon the iron 
machine and engineer tool trades of that town and district, observes: 
—* The iron manufacturers are very busy, and orders plentiful. 
The machine makers have not so many orders in hand as 
for the past two years, but still sutlicient to keep them 
well employed. The engineer tool trade continues brisk. 
The locomotive and railway plant makers as before. Cut 
nails in brisk demand.” In South Yorkshire the coal trade is charac: 
terised by great activity, both for the eastern counties and the 
metropolitan districts, and the chief collieries are engaged fully in 
meeting the inquiry. On Monday rates were advanced to winter 
se for all descriptions of coal, both for local and London markets. 

ouse coal is in fair inquiry, and steam coal also meets with a fair 
demand. A large number of ships are loading at Hull and Grimsby, 
chiefly with hards, for export to the northern ports. Coke moves off 
as fast as it is manufactured to the iron districts of Lincolnshire and 
Staffordshire. The collieries generally experience great difficulty in 
getting a sufficient supply of empty wagons. 

It is stated that the Great Northern Railway Company is about to 
erect a large and handsome hotel near the central station at Leeds. 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From a Correspondent.) 


Tue Giascow Pia Iron Market: The Forges: The Malleable Iron 
Makers—Surrsvuitpine AND Marine ENGINEERING ON THE CLYDE: 
Launch of the Oneglia: Trial Trip of the Java: Launch of the 
Sundy: List of Vessels Launched on the Clyde during the past 
Month — Tue Crype: Windmilleroft Dock: Manwell’s Patent 
Pile Driver—Mextine oF Ironstone Miners—Inquiry at GLascow 
BY THE Boarp oF ‘}RaADE—Fiast HaLr-yeaRLY MEETING OF THE 
CALLANDER AND OBAN Kattway Company. 


Tue Glasgow pig iron market, since the advance on the bank rate 
of discount, has been very quiet, prices ruling a shade lower. 
Extensive transactions have taken B s0es this week in warrants at 
58s. to 57s. 6d. cash, and forward dates in proportion. No. 1, 
G.M.B., 57s. 6d. ; No. 3, 563. 9d.; No. 1, Gartsherrie, 66s. ; Coltness, 
67s. The forges in this district are not at all pushed, in fact a 
number of them are complaining fur want of work; the malleable 
ironworks, however, are still very busy, their order books are well 
filled, and there is a large demand for merchant bars. 

‘The shipbuilding yards on the Clyde are still employing about 
their usual compiement of men, but their number and increased 
appliances for turning out work have been so much augmented since 
the commencement of the American war that a large amount of 
tonnage is required to keep the men and machinery fully employed ; 
the consequence is that a number of the yards have little or nothing 
on hand to take the place of vessels on the stocks nearly finished. 
The marine engine shops are in much the same position, and, 
although, asa rule, they are giving employment to about the usual 
number of bands, they have little to look forward to for the ensuing 
winter. The anticipation, therefore, is that unless we have some 
considerable orders soon there will be a large number of men 
thrown out of employment, and possibly a reduction on the rate of 
wages now being paid will follow. 

Last week was launched from the building yard of Messrs. McNab 
and Company, Greenock, a screw steamer, intended for trade on the 
Sardinian coast. She was named Oneglia, and is the property of 
the San-Remo Steam Navigation Company. She is 130ft. long, 
1sft. broad, and 10ft. deep; propelled by a pair of direct-acting 
engines cf 40-horse power, which were on board when the vessel was 
launched. On Friday last the Java, one of those fine specimens of 
naval architecture for which the Clyde builders are famed, made her 
Admiralty trial trip previous to her departure for Liverpool. She is 
owned by the Cunard Company, and is intended to run between 
Liverpool and New York. Messrs. James and George Thomson are 





the builders and engineers ; the keel was laid down in their yard near | 


Govan, in January, 1865; she was launched 24th July, 1865, and 
the official trial trip took place 29th September, 1865, when, with a 
cargo of 1,160 tons, she attained a speed of 14°5 knots per hour. 
‘The Java is a screw steamship of the following dimensions :—Length, 
3outt ; breadth, 42ft. Yin.; depth, 29ft.; tonnage, 2,900; engines, 
direct-acting ; diameter of cylinders, 85in.; length of stroke of 
piston, 3ft. bin. ; speed of engioes, 57 revolutions ; pressure of steam, 
25 lb.; vacuum obtained, 28jin. She is furnished with multitu- 
bular boilers, the tubes are 3}in. diameter, and there are twenty-four 


furnaces. ‘The propeller has three blades and is 18ft. 6in. diameter | They are about, therefore, to increase 


and 29ft. pitch. 
On Monday Jast was launched from the buildiug 


| An iron pipe, Sin. in diameter, connects with the orifice 


W. Simons and Company, Renfrew, the Sundy, a screw steamer for 
the Netherlands India Steam Navigation Company. 

The following is a list of the vessels Jaunched on the Clyde during 
the month of September, 1865 :—Valetta (s.s.), 750 tons, A. Stephen 
and Sons, Kelvinhaugh, builders; Conqueror (p.s.), 287 tons, W. 
Simons and Company, Renfrew, builders; Zrl-King, (s.s.) 1,420 tons, 
A. and J. Inglis, Pointhouse, builders ; Albert (s.s.), 100 tons, J. and 
R. Swan, Celvindock, builders; Milo (s.s.), 860 tons, the L. and G. 
S. and E. Company (Limited), Govan, builders; Maria (s.8.), 275 tons, 
T. Wingate and Company, Whiteinch, builders; a dredger of 300 
tons, T. §Wingate and Company, Whiteinch, builders; Hunddon 
(p.s.), 485 tons, Archibald Denny, Dumbarton, builder; Oneglia 
(s.8.), 205 tons, McNab and Company, Greenock, builders; a small 
steam ferry for the harbour, 20 tons, Hedderwich and Company 
builders, Govan. 

The Clyde has been deepened and widened yearly, ype notwith- 
standing all that has been done in improving (we had almost said 
making) the river, its harbours and quays are found totally inade- 
quate to accommodate our shipping, and supplying berths to our 
engineers for putting engines and boilers on board ships. But the 
Clyde trustees, with their characteristic energy, have foreseen and 
provided for this necessity; and we are now busy with the first of a 
series of docks to be made in Glasgow on the banks of the Clyde. 
The one referred to, and of which we subjoin a few particulars, is to 
be called the Windmillcroft Dock, it is to be a tidal basin, and igs 
bounded on the north by the river Clyde, on the south by Paisley- 
road, and on the east by West-street. It was designed by Andrew 
Duncan, Esq., engineer to the river trust, and was commenced in 
June, 1864, by the contractor, Mr. Manwell. The time allowed was 
thirty-two months, but the work has been gone about with so much 
energy that Mr. Manwell expects to have the water in before June, 
1866. The following are the dimensions and particulars of the 
dock :—Extreme length, 1,100ft.; breadth at east end, 206ft.; 
breadth dt west end, 240ft.; breadth of entrance, 60ft.; breadth of 
the bank betwixt the river and the dock, 190ft. It has been exca- 
vated to a depth of 6ft. below high-water mark, and as the tide in 
the river rises 8ft., it is at present 2ft. above low-water mark. The 
depth from the top of the coping on the quay to the present bottom 
is 17ft., and as the dock is to be 12ft. deep from the surface of the 
water to the bottom at low water, and 20ft. deep at high water, there 
is a depth of 14ft. still to be taken out, which will be done by 
dredging machines. The wharves are wholly composed of timber, 
the entrance alone excepted, which will be composed of stone. The 
bearing piles, beams, and planks, are all creosoted, 81b. of creosote being 
forced into each cubic foot of timber under a pressure of 150 Ib. to 
the square inch ; the timber is all stove dried previous to the process 
to enable it to take in such a large quantity. The cost of creosoting 
is about 5}d. per cubic foot. There are three rows of bearing piles 
10ft. 6in. from centre to centre, making the wharf about 22ft. broad 
exclusive of coping; the main piles are 12in. square, and in each row 
the piles are driven 5ft. 4in. from centre to centre, leaving a bay of 
4ft. 4in. betwixt the main piles, into which are driven the sheet piles 
35ft. long by 11in. square, and not creosoted, as they are nearly always 
under water. The sheet piles are all driven on ‘* Manwell’s patent 
system ” for driving sheet piles, a system which we have no doubt, 
when better known, will become more generally adopted fortimber coffer 
dams, such as for the Thamesembankment. It consists in driving 
a number of piles at one time with the one pile driver; at present 
Mr. pono is driving, at once, five piles 1lin. square and 35ft. 
long to the head, into a strata of stiff sand, and he is doing so quicker 
than he would do one by the ordinary method. He fastens the 
whole of the five piles together by means of douls and clasps, perfectly 
water-tight, and puts on one large shoe the breadth of the five piles, 
and at the top they are held together by a strong malleable iron 
hoop. Thus prepared they are driven betwixt the main piles with a 
common pile driver, with steam winch attached, and a monkey or 
ram three tons weight, with a face 4ft. 2in. broad, which strikes the 
heads of the five piles at once; such a pile takes about four hours on 
an average, although one has been driven in an hour and forty 
minutes. The contract price of the dock is £73,000, exclusive of 
dredging, paving, sheds, &c., and it is to be hoped it will be money 
well invested. 

Last week a very a meeting of the ironstone miners employed 
at Jordan-hill, Mary-hi 1, and Govan, was held at Stockingfield, for 
the purpose of considering the present price paid for their labour, 
when it was agreed to make the demand for an ad@&nce of wages at 
the rate of one shilling per day. The meeting was adjourned till 
the 5th October, when another will be held in the Mechanic’s-hall, 
Cowcaddens, for the purpose of considering what further steps will 
be necessary to carry on the agitation. 

An investigation will take place at Glasgow at the instance of the 
Board of Trade, to inquire into the circumstances attending the 
collision between the Garland (s.) and the Falcon (s.) in Lough Foyle. 

The first half-yearly meeting of the Callandar and Oban Railway 
Company was held last week in the Queen’s Hotel, Glasgow, Mr. 
John Wingfield Malcom, jun., of Pottalloch, M.P., presiding. 
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Dvuronts’ Artesian Wewt, Lovursvitte, U.S.—Duponts’ artesian 
well, situated between Tenth and Eleventh streets, and close to the 
Ohio, is one of the great curiosities of the region. C.J. and A. V. 
Dupont, who undertook and finished the work, are brothers of the 
well-known powder makers of Delaware, and nephews of the 
recently-deceased Admiral Dupont, of honoured memory. The 
work was begun in April, 1857, and carried forward uninterruptedly 
till sucoess crowned it in August, 1858. The depth to which the 
boring extended is 2,086ft., 2,000ft., with slight exceptions, being 
through solid limestone of various formation. The design was to 

rocure fresh water for paper-making purposes. A paper mill 
Lclengin to the firm, standing adjacent, and which ruus by steam, 
works off, at the present time, 5,000 Ib. of paper perday. The 
water from this well, however, was found to be strongly mineral, 
and not adapted to the uses designed. Analysis has shown this 
water to be composed of elements ranking it with the most valu- 
able medicinal springs in the country. To the taste salts and 
sulphur predominate—the odour of the latter being such that, one 
approaching the well, fancies himself inhaling the atmosphere of 
Sharon Springs. Large quantities of the water are sent away 
in bottles and barrels, and numbers of the citizens here regard its 
use as a necessity. From the point where the limestone ts struck, 
76ft. below the surface, the hole drilled in the rock, through which 
the water rises, and running the whole depth, is 3jin. in diameter. 

in the rock, 
leading the water to the surface. The water may be made to rise 





| 175ft. above the surface by its own pressure. The supply is con- 


to 230 gallous per minute, or some 330,000 
hours. From this full and unfailing supply 
led to believe that, by enlarging the orifice 
from it to propel their mill. 
the size of the bore from 3}iv. 
With a volume of water six or seven times 


tinuous, amounting 
gallous in twenty-four 
the Messrs. Dupont are 
sufficiently, water enough may flow 


to 20in. diameter. 


yard of Messrs. | greater than it now is they hope to succeed in the enterprise. 
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THE DUBLIN INTERNATIONAL EXHIBITION. 
No. Il. 

Mr. SaLmon, of Manchester, exhibits, in the department 
allotted to machinery at rest, several articles of interest 
connected with the subject of printing and bookbinding. 
‘The perforating machine—Latham’s patent—for severing 
stamps, cheque-books, &c., is, perhaps, the object of most at- 
tention in this part of the building. Its great superiority 
over other punching machines is stated to be the rapidity 
with which it does its work. The round hole system of 
perforation, as in postage stamps, is that adopted by the 
patentee, as being the most certain to sever evenly. The 
machine consists essentially of two horizontal axes, car- 
rying on them movable wheels, which admit of being 
adjusted along the axis to any given distance asunder, to 
suit the nature of the work. The upper wheels carry on 
their circumference a number of steel punches, which work 
into a corresponding number of steel sockets, ranged round 
the periphery of the lower wheels, the upper and lower 
sets of which, when adjusted to each other, fit exactly, 
and will perforate a sheet of paper of any length if passed 
through the machine. The line of holes can be stopped at 
pleasure by merely reversing the handle, and the paper, 
being fed to a guide, cannot fail to take the right direction, 
once it has been gripped by the wheels. 

Of the objects exhibited as bearing on engineering 
proper, Burke’s patent tires, although not of recent design, 
may be briefly noticed. They have been fairly tried, and 
have given unqualified satisfaction to those who have 
adopted them. ‘The tire being solid throughout, without 
holes or rivet in any part, is not so liable to fracture as some 
of the more commonly used tires; and, even should fracture 
take place, there is no risk of the tire becoming detached 
from the wheel. ‘The tire is rolled, of a particular form of 
section, with a projecting flange. When welded and 
turned to a true surface it is shrunk on the wheel, the rim 
of which is of a wedge shape, or dovetailed. When in 
position the projecting portion or flange is heated to a red 
heat, and hammered down £0 as to grip the rim of the 
wheel. In this system, in fact, the wheel and tire are 
united by a dovetailed joint that is proved to be a safe mode 
of construction, and is stated to be economical. The diffi- 
culty of recovering the tire for tightening and repairs has 
been urged as an objection to it; and, indeed, once removed, 
the tire would be unfit for further use. It is, however, 
probable that by this system a new tire would be found 
more economical and sate in the long run than an old one 
re-turned and re-fitted, 

The railway wheels exhibited by the Hérder Bergwerks, 
Westphalia, are interesting, as showing, by a series of ex- 
amples, the different stages and the successive improve- 
ments by which the wheel now of pretty general adoption 
in Germany has been arrived at. It is a plate wheel of 
one solid piece, without joint or seam of any kind, and is 
simply stamped out of the metal. Such wheels are by no 
means new; they were tried several years ago in England, 
though not made in the same manner as these, and proved 
objectionable from their extreme rigidity. With the 
apparent view of obviating this defect, the German wheels 
are corrugated, or made of a wavy section from the centre 
to the circumference—an expedient that may serve to pre- 
vent the evils of contraction and expansion. Similar to 
the above are some wheeis of cast steel by Messrs. Krupp, 
with solid and also with detaching tires. These wheels, 
although excellent, are probably too expensive to come into 
general use. 

Mr. George Dering exhibits some models, as well as 
full-sized specimens, of his improved permanent way, in 
the shape of “spring clip fish joints,” and also a numbef 
of steel keys and trenails for application with the ordinary 
chairs. Mr. Dering’s joint consists, instead of the ordinary 
fish pieces and bolts, of a stout steel plate of about 15in. 
long, which is bent in such a form as to grip the rail ends 
tightly, passing underneath, but not touching the under 
side of the rail. The rail is, in fact, supported under the 
head, to ensure that the lower table shall not be damaged 
by hammering. Whatever may be the cost of this system 
relative to the ordinary fish and bolt arrangement, it would 
appear to greatly facilitate the process of laying, it being 
only necessary to open the spring slightly, and slip in the 
rail ends. The spring clip has, it 1s stated, been fairly 
tried by a heavy traffic, and found to give satisfaction, 

rhe spring keys and trenails are simply plates of steel 
of the requisite size bent into a tubular form, a space being 
left between the edges so as to preserve the elasticity. 
They are stated by the inventor to possess all the qualiii- 
cations of wooden keys and trenails without any of their 
defects. These improvements in permanent way fastenings 
are likely to meet with a favourable reception, but must, 
in their turn, undergo the only conclusive test of efficiency, 
bamely, that of actual practice, coupled with the question 
of cost. 

the railway rolling bridge of Messrs. Turner, of the 
Hammersmith Works, Dublin, is exemplified by a model, 
which, though wanting in style and finish, serves to convey 
4 general idea of the invention, ‘The bridge is adapted for 
aoe navigable canals, dock entrances, &c., and where it 

as been adopted is found to answer well. The platform 
senzing the permanent way is constructed of two or more 
ongitudinal plate girders, as the line is single or double, 
os transverse girders or keelsous. The lower sides of the 
mr ag girders rest on rollers, to admit of the whole 
Anna eing rolled back over the approach for the pas- 
ige o boats. Yo afford room, however, for the platform 
P the bridge to pass, it is necessary to lower the rails for a 
pr Pi ps balf a length of the bridge. ‘This is 
a 5d bat are called tumbling beams,” which are, 
; act, longitudinal girders supporting the rails, and 
a. ag of being moved on horizontal axes. Before the 
ridge can be drawn back the “tumbling beams,” which 
ete Counterpoised, are turned over on their sides by means 
uitable gearing, thus affording space for the passage of 


-_ platform, The total weight of ironwork for a bridge 
‘pan an opening of 30ft. 1s, for the single line, about 
It takes two minutes for one man to open or close 

through a pinion, 


27 tons, 
the bridge, the power being exerted 








which gears into a longitudinal rack fixed on the underside 
of the platform. The locking gear is designed to be con- 
nected with signals, which, as they are self-acting, will 
show the driver of an approaching train whether the bridge 
is open or closed. 

Messrs. Sharp, Stewart, and Co., of the Atlas Works, 
Manchester, have sent for exhibition, amongst other 
objects, one of their slot drilling machines, applicable for 
cutting out forked ends, cotter holes, grooves, and key 
beds from the solid. It is also used for cutting plane sur- 
faces of small extent on brasswork. The accuracy and 
truth of the work turned out by this machine, together 
with the saving of labour and ease of adjusting the work, 
are some of the principal advantages claimed by the manu- 
facturers. The cuts being made with perfect accuracy, the 
work is completed in one operation, and no application of 
the file is required. 

The same firm exhibit one of Sellers’ patent self-acting 
screwing machines, which, it is stated, “ combine accuracy 
of cut and greater perfection of thread than is obtained in 
ordinary screwing machines.” Rapidity in its action, with 
greater facility of preserving the cutting dies in good 
order, and also the simplicity of working, are further 
claimed as advantages. 

The exhibitors of these machines have a large display of 
Gitfard’s injectors in their improved form. 

Although, for obvious reasons, not situated in the ma- 
chiuery court, the turret clock, by Messrs. James Booth and 
Son, of Dublin, demands notice. It has been awarded the 
prize medal of its class, and has, since the opening of the 
ixhibition, attracted considerable interest. Being situated 
at a convenient height, all the working parts are easily 
within the view of the visitor—a matter that is not usually 
regarded sufficiently in the disposal of complicated objects. 
‘Lhe principal feature of interest in this clock is the “train 
remontoire ” motion, which is designed to obviate disturb- 
ances arising from the exposure of large hands to the force 
of the wind, and other influences. It is, in fact, a con- 
trivance for cutting off from the escapement all the excess 
of power which of necessity is requisite for overcoming the 
retarding forces that operate on the hands. Some such 
appliance is always necessary in connection with large dials, 
in exposed situations. The arrangement, in its essentials, 
consists of a spring similar to the main spring of a musical 
box, but exposed to view. This spring is attached at one 
end to a carrier, which is so designed as to rotate, and at 
the same time admits of being stopped at any given posi- 
tion. ‘The other extremity of the spring is attached to 
the axis of the scape-wheel. The spring, which is set up 
by the carrier, and released every half minute with the re- 
quisite tension, propels the wheel, and, acting through the 
pallets, imparts sufficient force to keep the pendulum in 
motion, once it has been set vibrating. This process is 
repeated at half minute intervals, so long as the driving 
weight continues to act, or, in short, until the clock has run 
down. ‘The pendulum, by this contrivance, is disconnected 
from the deranging influence of “ varyiug friction” in the 
train or gearing connected with the dials, which, in many 
cases, are at some distance from the works, and, asa matter 
of course, great uniformity in the vibrations is the result. 
‘The very small force requisite to impel large pendulums is 
exemplified in this clock. ‘The pendulum is 14ft. 6in. long 
from the point of suspension, and weighs three hundred- 
weight, and the impelling force acting on the pitch line of 
the scape-wheel, 4in. in diameter, is no more than one and 
a half ounces. 

The clock has kept time in the Exhibition since May last 
at a uniform gaining rate of seven-tenths of a second per 
week—a degree of accuracy not easy of attainment in 
turret clocks. It strikes the hours on one of Messrs. 
Sheridan’s large bells, situated at a distance of 150ft. from 
where the works are exhibited. The hands are driven by 
an independent shaft, upon which a pinion is mounted, its 
diameter being one-third of the main wheel, with which it 
is in gear, and is so fitted that the shaft can turn within it, 
in order to allow of the clock being set without disturbing 
the remainder of the works. 

The discharging, locking, and counting apparatus is ex- 
ceedingly simple, the whole being effected by one lever, 
instead of the many complicated appliances usually em- 
ployed to attain the same end, 








LEMUT’S PUDDLING MACHINE, 

Ar the last meeting of the Institute of Civil Engineers of France 
the followiog paper was read by M. Gaupay :— 

At the present time puddling by machinery seems to be the order 
ofthe day. The puddling machine of M. Lemut has been in regular 
practical working for four years at the Clos-Mortier lron works, near 
St. Dizier, All the puddling furnaces at these works are provided 
with this machine, to the exclusion of any other modo of working. 

By this machine the ordinary puddlers’ rabble is worked regu- 
larly over the furnace floor, and the tool is changed with the 
greatest readivers as often as needed; the puddler has only to 
watch the operation, without anything to tire him, until the time 
comes for him to ball up the iron, the machine being then thrown 
out of action. The apparatus is placed either on the top of the 
furnace, or else in a pit underneath or alongside. It consists of a 
suspended connecting rod, which is capubie of vibrating in all 
directions for working the rabble, and is itself worked by an 
arrangement of rods, shafts, and cranks supported on the brickwork. 
The motion is generally obtained from a driving power common to 
all the furnaces, by means of an intermediate shalt with pulley and 
strap; and at each furnace the strap is provided with a tightening 
lever, which is lowered or raised for starting or stopping the appa- 
ratus. ‘The whole of the mechanism is of a strovg avd rough 
construction, euitable fur such a situation, so as to stand dust and 
rough usage. 

By this means the rabble receives a rectilinear movement back- 
wards aad forwards across the furnace, and, at the same time, a 
much slower travelling motion from right to left, and vice versa, 
iu the direction of the length of the furnace floor. In consequence 
of this double movement the rabble works over the entire turnace 
floor, and effects a uniform and complete stirring of the metal, 
with a rapidity and regularity of which few puddlers are capable. 

The puddiing machive can be adapted to all furnaces without 
alteration ; but M. Lemut recommends its application especially to 
Jarge furnaces, with two doors opposite to each other, where two 
rabbles work with cross strokes, aud where there is the advantage 
of puddling large oo te metal. In single furnaces working 
small charges of white which is easily puddied, machine pud- 
dling is of little importance; but in working grey iron, the 





puddling of which is a long and tedious operation, there are 
generally great advantages to be gained by aiding the puddler by 
the use of machinery, which relieves him of half his labour, 
Despite the prejudice of old habit the workmen at Clos-Mortier at 
once acce with readiness the puddling machine. 

The following are some of the results that have been obtained 
with the machine :— 

1. As the stirring of the metal by the machine is continued 
under the inspection of the puddler for as long a time as may be 
necessary, with an energy and. regularity of which men are rarely 
capable, it has been possible, in the majority of cases, to improve 
the quality of the iron made, It has even been possible to work 
descriptions of metal which have hitherto been regarded as infe- 
rior, and to obtain from them classes of iron which may be very 
advantageously employed for the smaller descriptions of wrought 
iron work, such as trellis work, nail-making, &c. (pour la tréfilerie 
le feuillard et la pointerie). This is a fact established by three years’ 
regular work. 

2. The length of time of stirring the metal has been perceptibly 
shortened. At Clos-Mortier, where the black ch 1 pigs pecali 
to those works, and very hard to refine, are puddled in a double 
furnace, 3,000 kilogrammes (3 tons) of puddled bar are obtained in 
twelve hours with the employment of three men. 

3. The number of men required for the furnaces has been reduced, 
and it is more easy to obtain a supply of hands as puddiers, while 
the wages have beea increased 50 centimes (fivepence) a day ; and 
reckoning all expenses there remains an economy over haud work 
of two francs per ton of iron made. 

4. Another saving that was not anticipated is in fuel, which is 
due no doubt to the shorter time of puddling, and perhaps also to 
the greater care that the puddler can bestow upon the management 
of the fire now that he is freed from the labour of stirring the metal, 
The saving, whatever be its cause, is clearly shown by the results 
of working. At Clos-Mortier the saving of coal is on an average 
200 kilogrammes (3°92 cwt.) per tonof puddled bar. At Montataire, 
where this puddling machine has been applied to two double 
furnaces, the following results have been obtained, the consumption 
of coal and quentity of pig iron supplied to the furnaces having 
been taken, first, before the machine was applied; secondly, with 
the machine in use ; and, thirdly, with the machine thrown out of 
action. The following were the results in French kilogrammes :— 

ilos, Clem, 

Before the machine was applic 1076°5 pig iron 819 coal 

With the machine .. .. « .. MUR 645 

Machine thrown out of action 1103°3 oe TL 4 
Reducing these figures to English weights, the consumptivu of cual 
per ton of pig iron was :— 

Before the machine was applicd =... .. ©.. 15°21 ewt, of coal. 

With the machine... .. .. « oe «+ «+ 179 » 

Machine thrown out of action... .. «. 13°43 = 
Showing an advantage in favour of the machine of 1°64 owt. of coal 
per ton of pig iron in one case, and 3:42 cwt. in the other. 





A short discussion followed the reading of this paper. 

M. Fourneyron feared that, from the motion that was given to 
the rabbles, they would not act on the mass of metal in the same 
manner as when worked by hand by the puddlers, who, while 
stirring the mass, turned it over and ex every part of it to the 
action of the air. He feared also that the men, baviug pow only to 
watch the process, would neglect their duty, and allow the proper 
moment for balling up to slip by. He also desired to kuow what 
was the power required for working the machine. 

The Presivent (M, Salvetat) inquired whether any special trials 
had been made for ascertaining the loss of iron that took place with 
the puddling machine, in order to compare this with the Joss in 
ordinary puddling. He believed all would agree with him that the 
puddling required to be constantly watched by the workman for 
ascertaining the progress of the operation, and the man must be 
ready to stop the process at the exact point required. Tho 
puddler’s want of experience in this respect was shown by more or 
less loss of metal ; and he wished, therefore, to know the quantity 
of puddled bar produced with the machine per ton of pig iron sup- 

lied to the furnace. He thought the puddling machine could only 
be regarded asa tool intended to shorten the puddler’s labour or pre- 
pare the work for him, 

M. Gavupry replied that the rabble was very strong, and long 
enough to reach over the entire mass of metal, which was thereby 
subjected to a vigorous stirring. Every part of it was thus brought 
into contact with the air; and the machine was only intended to 
perform the rough part of the work, the balling up being done by 
hand labour. On this account it was not employed to advantage 
with small furnaces, or when the pig iron was of a quality that was 
very easily worked, Nevertheless it offered the advantage in all 
cases of not tiring the men from the very beginning of their work, 
and of leaving them all their strength for the delicate portion of the 
process, which only begau really at the moment of the iron coming 
to nature, when the balling up had to be commenced. Previous to 
that point the work required scarcely anything beyond mere brute 
force. With regard to raw iron, the men were fined for this, as in 
ordinary puddling, and there was no reason why they should 
neglect their work. The fact that the puddler came fresh to his 
work at the moment when his attention was most required was, 
indeed, a guarantee of care ou his part, and of a successful result. 
But little power was required for working the machine. At Clos- 
Mortier au engine of 14-horse power was amply sullicient for twenty 
furnaces, including the whole of the connections for transmitting 
the power. In reference to the loss of irou, wheu the machine was 
worked at @ proper speed the loss did not apperr to be preater than 
in hand puddling. It had sometimes been desirefl to work each 
machine by an independent engine, and the latter had then 
occasionally run off at full speed, causing portions of the metal to 
be thrown out of the furnace; but this could not be reckoned a loss 
of iron in the ordivary sense. Puddling by machinery st Clos- 
Mortier was no longer an experiment, but had been in practical and 
general operation for upwards of three years continuously; and, 
while admitting of greater economy iu the work, it had proved a 
decided benefit to the men. 


Bessemer Street Rarws.—Iin the annual report of the directors of 
the Austrian Southern Railway for 1564 they state that the com- 
panuy'’s rolling works at Gratz have given the most favourable 
results, In addition to a considerable quantity of points and 
crossings they turned out no less than 319,657 centners of rails, 
which cost them 5fl. 90 kreuzers per ceutuer, being a reduction of 
26 kreuzers on the cost price of the previous year. This price may 
still be considered high as compared with other countries, but their 
chief object was to render themselves independent of both home and 
foreign manufacturers, and to turn to profitable account their worn- 
out rails and other materials of iron, aud this object bas been 
perfectly attained. ‘Tho works were erected at a very moderate 
cost, aud the capital employed has been fully earned aud paid off, 80 
that on the completivn vf tue lines still in progress the works can 
be given up, if by that time the home manufacturers are able to 
contract for the delivery of rails at moderate rates. During the year 
the fabrication of rails with Bessemer steel heads bas been com- 
menced. With the severe gradients on the Semmoring and the 
Brenner, it is found that the wear and tear on the rails on those 
mountains is very heavy, and the,necessity for their being fre- 
quently replaced by vew oves involves a serious expense. ‘The 
introduction of rails with heads of Bessemer steel on these sections, 
as well as at the stations aud other paris where there is great traffic, 
will therefore not only prevent mavy accidents, but become a source 
of considerable saving in the working expenses for thefuture. ‘Ibe first 
trials were made with these rails towards the close of the year, avd 
have been accowpanied by the most successful results, in conse- 
quence of which large quantities have been made and are now lying 
at the different stations on tue line, ready for use. The prive of 
these rails with steel heads ovly cost 76 kreuzors per centuer more 
than common rails, and the directors express their well-founded 
hopes that in a short time they shall be able to make them at a still 
less expensive rate,— Railway News. 
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THE PANCRAS STATION OF THE MIDLAND 
RAILWAY. 

In a recent number of Tue Encinzer we gave some particulars 
concerning the new goods station of the Midland Railway Company 
at Agar Town. Although only erected as yet to less than half its 
designed extent the goods station is an immense structure, but 
large though it be even now, and wonderful as is the activity dis- 
played, and the amount of business transacted in it, it gives but a 
partial indication of the greatness of the designs of the Midland as 
regards its intended accommodation for London traffic. 

Almost the whole of Agar Town has been appropriated by the 
Midland for its goods station, and, in addition to this, the company 
is making arrangements for the conversion of a vast block of Somer’s 
Town into a passenger station, with a hotel adjoining. 

The new station will have a frontage to Euston-road, St. Luke’s 
Church now occupying what will be about the centre of the fagade. 
It will hence be almost immediately adjoining the Great Northern 
station at King’s-cross. St. Pancras-road will, in fact, be the 
separating distance between the stations of the Midland and the 
Great Northern. Several important street improvements will be 
effected in connection with the construction of the new station. 
Brewer-street will be widened to 20 yards, and straightened also. 
Skinner-street besides will be improved, and will have on one side 
the elevation of an immense hotel to be erected by the company 
in connection with the station. The fagade of the offices to Euston- 
road will be about 340ft. in length, and the station will extend 
backwards about 750/t. Twelve lines of rails will run into the 
terminus, which will hive ample accommodation by five plat- 
forms of adequate width, and a carriage way of 2dft. wide. 
There will be two entrance and two exit passages for car- 
riages in Euston-road, St. Pancras-road, and Skivner-street. 
Foot passengers will have exit passages by the sides of the 
station in St. Pancras-road and Skinner-street, and also by a 
covered way to the front in Euston-road. The extent of the 
station area and the span of the roof will, we believe, transcend 
anything hitherto constructed. The Cannon-strect station of the 
South-Fastern bas the widest span of any roof, railway station or 
other, in London, It is something under 200ft. The span of the 
Pancras station is to be 240{t. in the clear! The beight from the 
platform level to the crown of the arch will be 100ft. This fine 
structure will be unique in several respects; in its dimensions, and 
in the circumstance that the roof will spring from the platform direct, 
and that it wil! consist of two segments, slightly longer in radii 
than a semicircle, and will meet in a point at the apex. The 
entrauce to the station will be under a double girder, faced and 
ornamented in the bands and glazing. 

The Midland would seem to have great expectations in relation 
to goods traffic, and it is certainly making arrangements for its 
conduct of enormous magnitude. In addition to the warehouse 
accommodation at Agar Town, which will surpass, we believe, in 
exteut that of any other company, the passenger station at Paucras- 
road will be cellared throughout the whole area. The rails and 
platforms will be borne upon trussed girders, supported upon fifteen 
ranges of iron columns, numbering uearly 700 in all. ‘The cellars 
will have a height of about 15ft, 

The front of the station buildings will stand back abov.t as far as 
the present buildings do from the road, but the end of the hotel will 
project from them, and will be crescented for the approach to the 
station. ‘The company’s offices will be returned on the Skinner- 
street side, between the station and the hotel, and will be entered 
under a veraudah, The ordinary and the excursion booking oflices 
are separately provided for. 

As regards the hotel we believe that designs will be invited from 
architects, and the best will be premiated and adopted. ‘The piece 
of ground on which the hotel is to be built is irregular in shape; at 
its greatest length it is about 280ft. ‘The station is designed by 
W. IL. Barlow, Esq., engiueer-in-chief of the company, and the 
works will be carrned out under the direction of Mr. I’. Campion, 
resident engineer. 








FOREIGN SCIENCE. 

TeLeararny IN F’rance,—The apparatus of Professor Hughes, 
for printing telegraphic messages in Roman type, is now used toa 
considerable extent in Paris, although little used in England, 
Since the 20th of last month Caselli’s telegraph for transmitting 
autograph despatches, has been in use between Paris and Marseilles, 
and for some time previously it has been at work between Paris and 
Lyons, Messages are seat by its aid by the public, as well as by 
Government officials. 

Tue Preservation or Iron 1n Sea Warer.—The French ship 
L'Heroine, says Cosmos, was recently coated below the water line 
with the following compositions :—1. Two coats of paint, contain- 
ing metallic zinc in powder, 2, Another coat of paint, containing 
a large proportion of minium, added to 9 or 10 per cent. of a 
poisonous composition invented by M. Jouvin. The vessel, after 
being thus coated, has been afloat from tho 10th of December, 1863, 
to the 14th of March last, when she was docked and examined, after 
being exposed to the action of the sea for fifteen months three days, 
It was then found that a coat of a muddy grey colour covered the 
ship from the water line to the false keel. On the outside of this 
grey coat there were no red marks, or anything indicating the pre- 
sence of centres of oxidation ; here aud there mussels hung in 
clusters, but they were only suspended from filaments, and seemed 
to have no direct contact with the poisoned surface. It was only 
necessary to touch these clusters to make them fall off. They were, 
however, fixed all round the place of the stays, which had been 
newly painted just before the vessel put to sea. No marine plants 
were found on the vessel, except near the live of flotation on tbe 
larboard side, which had been much exposed to the sun, where there 
were five or six specimens of weeds, which in colour and dimen- 
sions much resembled the leaves of chicory, In eight places, each 
as large as & two-frane piece, rust was found in a pulveruleut form ; 
the friction of the hand was sufficient to remove this deposit of 
four or five ceutimetres in thickness, and beneath it the zinc coat- 
ing Was, as a rule, preserved. ‘lhe coating of minium composition 
had, however, almost er tirely disappeared; but in course cf solu- 
tion it exhibits useful effects, since the marine plants and soellfish 
that manage to effect a lodgement are very slowly developed, aud 
at the end of five months are far from attaining the dimensions of 
others on other vessels at sea for a similar time. Another essential 
point is that weeds and shellfish will pot, when of any size, adhere 
to the prepared surface, which can be cleaned with ease in one day, 
without the trouble of scraping it. A minute inspection of all the 
points of oxidation gave a total of less than two square metres 
of surface, while the surface of L’Heroine protected by the compo- 
sition was 1,400 square metres. The Moniteur Industriel, as well as 
Cosmos, speaks of this experiment as satisfactory. 

Tae New Merau Invium —This new metal, discovered by M. 
Schroetter by spectrum analysis,ehas a striking resemblance to 
cadmiuw. Jt takes its name trom the beautiful line of indigo blue 
colour which it gives, which corresponds with number 2523 on the 
Kirchhoff scale, and does not coincide with any black ray of the 
solar spectrum, To determine its equivalent M. Schroetter serves 
the sulphuret with an aqueous solution of chlorine, which sepa- 
rates it completely from the sulphur, and the chloride of indium 
is formed. There is uot the slightest trace of indium in the solar 
atmosphere. 

PREVENTION OF Rattway Accipents.—There is now on view in 
the Awe Jmperiale, at Lyons, «» model of a railway made and 
designed entirely by a French workman, named Rouchose, The 
workmanship is of a highly-tinished description, and the improve- 
tents said tv be simple and ingenious, Many accidents are canted 





by the officials neglecting to turn the points; but in this case the 
driver has the power of turning the points himself, without 
dismounting from the engine. M. Rouchose uses discs at various 
points, to indicate when the line is not clear, aud the trains are 
made to protect themselves ; thus, a train in passing moves a disc, 
which thus protects it tili it has run a distance of 1,500 metres, 
when the same train restores the disc to its former position. 

Nornine New unver tue Sun.—Under this title Cosmos of last 
month displays some French wit about the early discovery of petroleum 
oil springs. English and American journals have exhausted their 
store on this somewhat unfruitful subject, and now a French 
journal comments on‘the petroleum springs thus:—* We read in 
chapter xi., of the Voyages de Marco Polo, the following passage 
relating to Armenia:—‘ There exists in this mountainous country 
a fountain from which an oily liquid is discharged in such abun- 
dance that it will fill a hundred ships. This oil is not good to 
drink, but it burns very well, and is used for lighting purposes. It 
is equally good for the camel mange and other maladies, and the 
people of the country go great distances to procure it.’ However, 
an Italian doctor named Ognibel, as found the first record of tue 
discovery of the oil in Genesis, where it is said that travellers in 
that land found wells and pits of bitumen; so the doctor has well 
stirred up the petroleum oil recently employed against the mange 
and other parasitical affections.—(Gazz. Med. Lomburda.) Here, 
then, the priority of the discovery of M. Decaisue is reduced to 
nothing.” In another part of thé same number of Cosmos the 
remark of Sir Roderick Murchison is quoted, that “itis a very ex- 
traordinary thing that the most abundant sources of petroleum oil 
exist in rocks which contain very little animal or vegetable 
remains.” Cosmos, however, can see nothing at all strange in the 
fact:—“If we admit, with M. Murchison, that petroleum oil is 
orignated from animal and vegetable matter, it is evident that if 
these animal and vegetable remains be found iu the rock, it will 
yield no more oil.” 

Improvement IN Steam Ewoines.—Three French inventors, 
Messrs. F. Monti, Bonueterre, and Erhart, have invented a new 
method of regulating the intensity of the furnace fire, the tension of 
the steam in the boiler being made to dothe work, and thus regulate 
the pressure of the steam itself. The necessary pressure having 
been obtained, the tension of the steam will no longer be increased 
in the generator in consequence of the diminution of combustion in the 
furnace. The processemploy ed by the inventorsis very simple, aud, at 
the same time, very practical. Ia its simplest form the invention con- 
sists of a spiral tube of copper, two centimetres in diameter, 
convected with a kind of condensing chamber, in shape somewhat 
resembling a truncated cone. This chamber is formed in two 
parts, which fit accurately together, and are made steam-tight by a 
rivg of caoutchouc. ‘l’o the Jower part of this chamber a cylinder 
is fixed, in shape like the body of a pump, and in its interior # piston 
is made to slide. The head of the piston is in the form of a plate, 
but the extremity terminates in a poiut. The point of the piston 
will, ata given moment, press on a lever, the other end of which 
regulates the position of the damper of the furnace, and has also a 
counterweight movable along the beam, ‘I'he steam passing through 
the tube of copper is condensed, and the upper part of the chamber is 
kept full of water, subject to the pressure of the steam in the boiler. 
The sliding weight on the lever is so arranged that the equilibrium 
of the latter will be disturbed, should the pressure on the regulating 
piston pass a certain point. The following effects are then pro- 
duced:—Th> steam presses on the piston, the point of the piston 
depresses the lever, raises the counterweights as well as the other 
extremity of the beam; the latter moves the damper, which is 
displaced in proportion to the amplitude of the movement communi- 
cated to the lever by the steam. The activity of the fire is thus 
regulated by the pressure of the steam. If the tension of the steam 
falls below the assigned limit, the counterweight opens the damper, 
and a jarger quantity of air rushes through the furnace. By tuis 
arrangement, which is of an automatic character, the engine is, in 
one respect, independent of the surveillance of the stoker, * It is not 
easy,” says Ernest Saint-Edme, in describing the apparatus, “ to 


calculate @ priori the quantity of fuel necessary for any particular | 


furnace, siuce much depends on tie ability aud conscteuce of the 
stoker.” By the use of the new apparatus it is said anaunual saving 
will be realised, since the quantity of fuel used is in proportion to 
the quantity of steam produced, ‘Ihe new regulator has been intro- 
duced into practice in many of the works in Paris. Its price is 
small in proportion to the saving effected, and the extra security 
gained. The economy in combustion is calculated at from 10 to 15 
per cent,, and the inventors leave the apparatus for three months 
in the hands of intending purchasers that they may test the value of 
the new steam regulator. 

Tue Manvuracture or Pyrogattic Acia.—A very valuable pro- 
cess has been discovered iu France, whereby the pyrogallic acid, so 
largely consumed by photographers, can be wade in much larger 
quantities and cheaper rates than hitherto. By means of the old 
process 100 parts of gallic acid yielded but 25 or 30 per cent. of 
pyrogallic acid. By the process just been made known to the 
Academy of Sciences at Paris, by M. de Luynes, 100, parts of gallic 
acid are made to yield 60 parts of pyrogallic acid. ‘The new process 
is a somewhat complicated one, and the pryogallic acid is first 
formed in solution insiead of in its usual state. 





Foreign anp Co.onian Jorrines.—A monthly line of steamers is 
about to be established between California aud China by the 
American Pacific Mail Steamship Company, who are to receive a 
yearly subsidy of £100,000 from the Washington Government. It 
does not appear that any specific route has yet been resolved upon; 
but either of two routes may be adopted—via Kanazaw (6,200 
miles), or via the Sandwich Islands (6,980 miles).—The iron-cased 
fleet of France at present afloat consists of 29 vessels, exclusive of 
four floating batteries, built to meet the exigencies of the Russian 
war, and five smaller batteries, built in sections, for special lake ser- 
vice during the Ltalian war with Austria. ‘I'his force may be thus 
divided :—1, seaguing vessels; 2, vessels only serviceable for the 
attack or defence of coasts, roadsteads, harbours, &c.— I'he Govern- 
meut of Chili is prepared to receive tenders for steam communica- 
tion with England and the East Coast via the Straits. 

Cuitivation or Corton 1N Inpis.—It appears that not only will 
the acclimatised American plant thrive in many districts of the 
Punjad and north-west provinces, but there is good ground to 
expect that “the home markets will be extensively supplied ” from 
those parts. New Orleans cotton thrives in the Dhera Doon, and 
Dr. Forbes has “no doubt” that many valleys on the southern 
slopes of the Himalayas afford the requisite conditions of soil and 
climate for the exotic plant. Amidst the temperate seasons on the 
plateau of Mysore we might well expect that this luxuriant, but 
tender, gossypia would tind a permanent home—and such is the 
case. In wany districts of that province the ryots have sponta- 
neously taken up the cultivation of the acclimatised seed ; and it 
seems that a steady supply of fine cotton might be expected if 
facilities for repairing the requisite machinery were available. 
Seeing that a central factory for the manufacture of cotton cleaning 
and pressing machines is in full order at Dharwar, there need be no 
difficulty in supplying Mysore from thence. Several paragraphs of 
this report are occupied in describing how Dr, Forbes set about the 
reform of cotton cultivation in Berar, we presume, with seed from 
Diarwar, though this point is nut specified in his text. He found 
Captain Stubbs, the then Commissioner of West Lerar, ready to 
carry the experiment through zealously. It was not done in a 
* flower-pot” style of culture. ‘Twenty acres of land were selected 
iu Mulkapore aud Akote, and each lot was divided in order that two 
periods ot sowing might be tried—the 13th and close of July. The 
earlier sown portion succeeded the best, and was quite equal to the 
Dharwar in yield—so much as eighty pounds of (seed) cotton 
being gathered from several single plants. ‘T'he latter sown had 
buffered from drought when young, and the weeding of it had been 
neglected; but, under every disadvantage, the aggregate result 
must be regarded as wffording conclusive proof of the practicability 
of profitable exotic cotton cultivation im Berar.— Timer of Ladia, 


RAILWAY RATES AND THE IRONMASTERS OF 
SOUTH STAFFORDSHIRE. 


Art the recent meeting of the iroumasters of South Staffordshire 
an important discussion took place on the subject of the alleged 
empirical nature of railway rates from that important district to the 
several markets for the great staple of production—bar iron. From 
the statements made, it appears thet evidence will shortly be laid 
before the Royal Commission of Iailways, by members of the South 
Staffordshire trade, demonstrating that the rates from the districts 
to the several ports and markets are so high and so exceedingly 
unequal as to act most prejudicially on this important interest aud 
industry. Should this be so, no evidence, indeed, is likely to come 
before the commissioners which will more effectually vindicate the 
wisdom of their inquiry into the equality or difference of railway 
charges under similar circumstances. Whether any exceptional 
causes exist for such difference of rates will remain for the several 
railway companies to show, when called before the commissioners, 
Ou a prima facie view of the case the South Staffordshire iron- 
niasters appear to have good grounds for hoping that as regards 
their particular commodity the result of the inquiry may be to 
secure expeditious and punctual transit with something like an 
approach to uniformity of charge. They say that geographically 
South Stafforishire is more unfavourably situated as regards sea- 
ports and markets for merchautable iron than any other irou-pro- 
ducing locality, and that the excessive railway rates increase this 
batural difficulty in competing successfully with other districts. 
‘They allege that the inequality of these rates acts as a differential 
duty on South Staffordshire iron in many.markets. So much is 
this felt in regard to the metropolis that even the produce of French 
and Belgiau furnaces and miils competes with success in the 
London market against some of the brands of the great Midland 
district. The rates from South Staffordshire for bar iron of the 
ordinary kind were stated at the meeting al.u led to to present the 
anomalies which will be apparent by a mere glance at the following 
table. The column of miles shows the distance from the ceutre of 
the district, and the rate per ton shows the price charged by the 
Great Western and the North Western Railways for conveyance to 
the several ports and markets referred to :— 





Miles. Rate per toi, 

Glasgow .. «co se co cc oc B69 co ce co co BW Od 
Newcastle-on-Tyne oo ce ce 229 oe oo os of 17s 
Hartlepool Ye a oe ae ee eee ee 
Midulesborough 2. «e os oe 13) oe of oF oe is 
Swansea .. .e oe of of of ITD «. ee 103. 
Southampton oe «2 « oe «2 152 19s. § 
Hull .. oc sc of of of «+ Ldv oe Jd 2 
Cardiff oe oc oo Lt ee YY 2d 
London ° - 126 ee lis. 6d 
Leeds... ee ee ee 120 ° - les, 6d 





Bristol .. cc oo oo oc e+ OO we oo oo oo 10s, Od. 
nn aw ae nn eee: aa. 
Liverpoul .. se oo «2 of of 84 2. oe oe «oo We Cu. 
Manchester .. «ce co cc o8 T& ce co oe oo 108. Ou. 


Gloucester eo 00 ce ce ee 10 oe oe oe oe 3% Oe 
Chester 4. ce oe oe oe oe GE oe ce oe oe WH. Od, 
sh ac. vee. 06 we ce OE we a5 0s oe TK CE 
Stoke-upon-Trent .. oe oe oe Bl ne oe oe oe UH BL 


Wellingtoa co 6s 0 13 we oc ef ef 53% Od. 


It will be thus seen that there is a great inequality in the rates of 
the important lines of railway that serve the district, taking into 
account the different distances. ‘The ironmasters ask, with much 
pertineuce, why, if the rates to Cardiff and Swansea are remune- 
rative—and there are no special reasons why the rates to thore 
parts should rule exceptiouaily low—why they should be charged 
twice as much for the conveyance of iron to Liverpool as to the 
latter of the Welsh ports. Cardiff and Loudon are exactly the same 
distance from South Staffordshire, and yet the same striking dispro- 
portion in the rates exists in this case asin that just referred to, Bar 
iron is conveyed 126 miles to Cardiff for 93, 7d. a ton ; the same iron if 
sent to London is charged 17s. 6d. It is not too much to say thatif 
the same rate ruled to London as to Cardiff the bulk of the French 
and Belgian iron which now finds a market in the metropolis would 
be at ouce displaced by the produce of South Staffordshire. There 
may be some good reason, though it certainly fails to present itself 
on a cursory view of the subject, why the cost of conveying 
merchantable iron to Glasgow should be 90 per cent. less than tu 
London. 

Perhaps a statement of the rate per ton per mils to the }' \Wes ree 
ferred to will enable the reader to see the inequality of the charges 
to different places move distinctly. ‘The folluwing table shows in 
decimals of a penny the various rates :— 


To Glasgow the rate per ton per mile is .. 2. 6. ee ee OU 





Neweastle-on-Tyne ,, 9 oo 0 00 ce oe “ 

. ; 
Hartlepool we ra oo «se co eo ve 396 
Middiesboro’ pa 90 so 00 ce ce oe «(LY 
Swansea a ” oo 0c os ee oe “705 
Southampton ” ” ee ee ee oe of LOL 
Hall » ” jn te te oe oe 6 
Cardiff a ” te 08 ee oe oe 83 
London pa 9 oe ee ce co ce 368 
Leeds o os oo 00 96 68 ee ) ba 3 
Shetiield aa * oo oc se oc of 896 
Liverpool ~ a oo 00 oe co ce 1°48 
Mauchester * ‘a oo oo os o@ e@ 368 
Gloucester ” ” vt 
Chester ” » 17 
Derby - ae 1s 
Stoke-upon-Trent ,, ” co ce ce ce ce 29 
Wellington pos ” oe oe os of co 83 


It will be seen from these figures that the rate to London is 89 per 
cent. above Glasgow, 91 per cent. above Cardiff, 60 per cent. above 
Hartlepool, 40 per cent. above Bristol, and 18 per cent. above Liver- 
pool. ‘The South Staffordshire ironmasters, as an instance of the ex- 
treme inequality of railway rates from other districts, dwelt on the 
fact that the charge from Middlesboro’ to London is only ‘7d. per 
ton per mile, thus placing that district, which is 300 miles from the 
metropolis, nearly on au equality, as regards carriage, with their 
own, which is considerably less than half the distance. ‘hey urge, 
with good show of reason, that the extensive nature of their pro- 
duction—nearly one-third of all the fiuished iron in the kingdom, 
all of which goes to market by rail—entitle them to primary aud 
favourable consideration as against other districts engaged in the 
production and manufacture of iron. They state that sum» of their 
furnaces are blown out, aud some of their forges and rolling mills 
are shut up, owing entirely to the margin of profit in these compe~ 
titive days not being sufliciently large to stand against the differen- 
tial rates imposed by excessive railway charges, ,‘C hey point out that 
these high rates are gradually driving the trade from the cistrict, 
and that the declension will take place all the more rapidly as the 
native ore becomes exhausted. With low rates it would be possible 
to import ore from Cleveland and the newly discovered iron district 
of Northamptonshire and smelt it at a profit; and there is uo doubt 
that pig irou could be brought and manufactured profitably in the 
South Staffordshire districts. No such results, however, could be 
attained unless existing chargey are materially modified. Indeed, 
the opposite effect may le cunfidently anticipated. Uuless lower 
rates are adopted the trade will pass to other more favoured localities, 
and of course cut of the territory of the companies which now cou- 
trol the traffic of South Staffordshire. 

In addition to the complaint of high rates, the iron producers are 
dissatisfied with the manner in which the traffic is conducted—a fact 
not to be wondered at if matters are managed in the way represented. 
They say their iron is left lying at the companies’ stations lor an uu- 
reasonable period, b there is not a sutficiency of rolling stuck 
for the requirements of the district, that the *‘ terminal rates ” are as 
a rule far too high, and that the manufacturer has no choice but to 
pay, or to become involved in litigation with powerful companies. 

Tho subject is certainly one which deserves the careful considera- 
tion of the managers of the two great railway companies that are 
concerned, who are far tuo much alive to the interes’s of their cuss 
tomers aud of the districts they serve to alluw any Well-proven vace of 








excessive charge or delay to reuimin loug without remedy. 
Katacay Newe, 
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HER MAJESTY’S SHIP WYVERN, 


Tue two-turretted ship Wyvern, Captain Hush T. Burgoyne, 
V.C., made her steam factory and commission trials of speed at 
Portsmouth on Thursday, under the superintendence of Commander 
Buett, her Majesty’s ship Asia, acting captain of the Steam 
Reserve. Mr. George Murdock, inspector of hinery afloat, 
aud Mr. W. Lynn, assistant to the chief engineer of Portsmouth 
dockyard, superintended the working of the machinery; and Mr. 
Brain, assistant master shipwright, was also on board to watch and 
report upon the ship’s steering powers, &c. 

On Wednesday the ship left Spithead in the forenoon and steamed 
about Spithead for some time to give her machinery a preliminary 
trial without going over the measured mile, and afterwards to test 
at Spithead anchorivg ground the working of her anchors and 
cables, with the means eo for letting them go and weighing 
them again, All proving satisfactory the ship returned into the 
harbour and made fast in her old berth for the night. 

Ou Thursday morning, as early as 6-30 am, the ship was steain- 
ing out of Portsmouth batbout » this tite for Btokes-bay 
measured mile, to test her speed, at fy that her turblig powers, 
Ou clearing the harbour channel the ship iveb & Fil Out south- 
ward clear of the Warnet, having reached w hx helin was put 
down, and her head brought round and laid for the trial ground, where 
ten ruus were taken with full and half boiler poWet, the wind being on 
the vessel's starboard quarter in the runs to thé Westward (the odd 
numbers), and on her port bow in the running back to the eastward, 
the force of the wind being four, and the tide about & kot over the 
ground with the ship on starting on her first run. All her sea-going 
weights were on board, the absence of her guns ahd ammunition, 
which have not yet been supplied to her, being Compensated for b 
180 tons of iron ballast, placed in her turrets. Under these condi- 
tions—the only conditions that can give a fair estimate of a vessel’s 
sea-going rate of 8 —the Wyvern’s draught of water was 
14ft. Sin. forward, and 16ft. lin. aft, or a mean draught of 15ft. 4}in. ; 
immersion of the upper edge of the upper screw blade, 2ft. 1U}in. 
The forecastle deck was then, at the supernamerary stemhead, 
15{t. Yin, above the water-line, the poop deck at the stern being 
12ft. Gin., and the bulwarks amidships being 9{t. 1Uin. The poop 
and forecastlo, being built up as superstructures on tho hull proper 
of the deck, stand 8[t. above the level of the upper deck, and the 
depth of the midship bulwarks is 5ft. It follows from this, therefore, 
that the hull proper of the Wyvern floated 4ft. 10in, from the 
water-line in amidships, with a slight rising sheer forward and aft, 
but that she made her trial trip on Thursday as a temporarily fitted 
sei-going cruiser with a roomy poop and forecastle connected by 
deep bulwarks. Had she made her trial with her upper deck fittings 
swept away, leaving nothing above the deck but her turrets, funnel, 
aud pilot-house, she would have made her trial as a veritable moni- 
tor, but a monitor having her turret bases submerged, with their 
weight spread over a large area, and superior in every way to the 
American monitor type. 

_The results of the trials, at full and half boiler power, turning 
circles, &c., were as follow: — 


Fvuiu-Borter Powrr Runs. 





No. of Time. Soveed, Rev, of Steam. Vacuum, 
Run. = M. sec, Kuots, Engines. Ib. Inches, 
1. & 27 1109 .. oe 67 wo oe WD ae oe 24 
2... 6 45 SSE 2. oe OF oe of 20 se «. 2B 
3 oe 5 2 2. oe LOTT we se €6 0 oo 38 2 
@ oe 6 83 2. oe VOUS 2. 1s CBs. o BE .. te B 
B so §& UB os co BRB cc ce 4B ce co BD ce - 28 
6 p e ee 8182 66 #1 23 


Mean speed of the ship at full-boiler power, 10°060 knots, 
Hatr-BuiLkr Powzr Rens. 


No. of | Time. Speed. Rev. of Steam. Vacuum. 
Kun, M., sec. Knots, Engines. Ib. Inches, 
1. 5 2% oe LOTT «2 oe 55 we oe 20 os 23 
2. 9 bt .. Gus 2. oe SHR. oe I we 234 
3.5 8 10°65L 2. 2. Bab we oo JS 23 
4 & 34 ¢ 23 


ee ce ce FOUR oe we SA un oe 1D ne oe 

Mean speed of the shi at half-boiler power, 8°523 knots, 

The indicated horse-power of the engines was 1,440, with excel- 
lent indicator-card diagrams. The engines were worked well 
slackened up, but to criticise them further here would ba out of 
place, They were built to a special order, but not to the order of 
our Admiralty; notwithstanding which, however, they really 
worked, on the whole, better than had been anticipated. 





Port Helm. Starboard Helm, 
oo, eee 
Circles, Full Halt Halt Full 
power. power, power. power. 
Time in getting helm up .. 50” 30” . 32” 58” 
urns of wheel .. .. .. 4 ° 4 4 
Men at wheel .. .. «6 of 8 . 8 8 
Half circle made .. .. .«. 2’ 25 oe ©6968" 35" = 84" 
Full circle made .s .. «. 4’ 49” o 547" 5 5" 
Angle ofrudder ., .. .. 41° 33° ai 


at) 





Revolutions of engines . 
half circle .. ~ ae 61 - & 
(The ship’s screw has a right-handed thread.) 

After making the citcles the engines were tested in their quick- 
ness of movement, in obedience to order given, and they were 
stopped dead in 11 sec. from going at full speed ahead, turned 
astern from rest to full speed in 4 sec., stopped and sent on ahead 
again at full speed in 11 sec. 

The ship was quick in answering her helm, and the steering 
arrangements were excellent. ‘he ship has two steering wheels, 
one on the poop and thé other in, or :ather under, thé armoured 
pilot-house. The barrels of these wheels are connected by an end- 
less chain with intermed iron rods, and when one Wheel only 
isin use the other’s barrel becomes the standing part of the chain 
worked by the barrel Of the wheel in use. The Ventilation below 
was found to be very faulty in the stokehole, but thié was a 
uecessary result of the limited area of the hatchway and other 
openings on her upper deck, particular care having been apparently 
taken in this respect to render access below 4s difficult as possible 
in the event of boaders gainiig her deck. There are other defects 
also that will have to be remedied now that she belongs to the 
British navy. Thus, & remedy has to be devised for getting rid of 
any large and unexpected body of water that she may ship over 
her midship bulwarks, by or otherwise, and her composition 
deck of iron and cement will ave to be retmoved and replaced with. 
one of wood planking. In turning on Thufsday, aud bringing what 
little sea there was in the tideway on her bruadside, she shipped 
Water in a manner that proved she will perform the same exploit to 
admiration when at sea. 

_ The Wyvern, as the majority of our readers are doubtless aware, 
18 one of the famous would-be rovers from the Mersey, built by the 
Messrs. Laird, of Birkenhead, for a firm in France, but appro- 
priated by our own Admiralty, aud added to the list of the British 
navy. __Her hull is built of iron, is 225ft. in extreme length, 
42ft. 6in. in breadth, 20ft. in depth, and has a measurement of 
capacity of 1,857 tons. From the planking of her upper deck to 
® certain distance below the water-line she is coated externally 
with armour plating, 4}in. amidships, and tapering to 3in. and 2in. 
round the bows and stern. ‘his armour plating rests on lin. of 
teak backing, having an “inner skin,” or inner lining of the hull, 
of 3-in. iron boiler plate. Internally the ship is divided into water- 
tight compartments, so as to enclose each of her turrets, her 
eugines, her boilers—all her vital parts, in fact—in separate com- 
partments. There are six of these main athwartship compartments 
iu the main body of the ship, besides smaller ones m the bow and 
Stern. In addition to this provision for the ship's security in the event 
of damage to her bottom the Wyvern has a double side and double 
bottom, enclosing her turrets, engines, and boilers. As the Wyvern 
Was built in this subdivided manner expressly to gnard against the 
effect of apy stray torpedo she might ruv over, we would commend 
the fact to the notice of M. Xavier Kaymond, who, in a recent series of 
ceticive on the French and English navies in the Vébats, argues that, 
bp the iron ships of the F'reuch vavy are uot built with water- 
‘ght compartments, they can only be eneumbranees te the iron 
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ships of the English navy, although they may be useful in steam 
a ets of the mercantile marine. The Wyvern carries two turrets, 
th fitted with carriages, and ports for two 12-ton guns. They 
are polygonal in shape, have 22in. of teak backing between the iron 
ribs at the back of the armour-plates, with an inner iron skin, 
and also a wooden sheathing over the latter to lessen the 
possibility of the bolt nuts and screw ends flying off when the 
turret is struck by shot. The turret armour is 5}in., doubled round 
the port holes. Both the turrets are of the same size as the large 
double-gunned turret of the Royal Sovereign, and both have 
been constructed on Captain Cowper Coles’ plans. The winches 
with which they are fitted for running in and out the guns were 
also manufactured by the Messrs. Laird from Captain Coles’ 
drawings. The engines of the ship were built by Messrs. Laird, 
and are of the ordinary horizontal pattern of 350 nominal horse- 
power, having two cylinders of 5Gin. diameter, with a length of 
iston stroke of 33iu. They drive a fixed three-bladed screw, 
aving a diameter of i4ft. Git, abd a pitch of 2Uit. Gin. A very 
heat and effective arrangement of steam starting gear is attached to 
the engines, which, although not yet acting perfectly under all cif- 
cumstances, can by & slight alterativn, or rather addition, be made 
as efficietit as cat be Wished for in an apparatus of the kind. The 
boilers of the ship ate four in number, with 250 square feet of grate 
surface, and 6,760 square feet of heating surface, The coal bunkers 
have stowage for 800 tos. The rig of the ship, as we have pre- 
viously stated in the Times’ “ Naval Intelligence,” is on the plan 
designed by Captain Cowper P. Coles, as a bark, the fore and matn 
masts being tripode, amd the area of sail on the three masts being 
unusually large for a ship of the Wyvern’s tounage. The guns of 
the ship will train and depress in the same degree as those of her 
sister ship, the Scorpion, 80 deg. aft and forward in extreme train- 
ing, and 4 deg. of depression abeam. 
erhaps the most remarkable feature in the Wyvern and Scorpion 
exists in the double qualification they both —first as seagving 
cruisers, with their light poops, forecastle, deep bulwarks, and rig, 
all above theit armoured hulls ; and secondly, as coasting monitor 
batteries, with all temporary fittings on their upper deck swept 
away and their guns sweeping over their decks, their turrets glacis, 
in every direction. In the first respect they are undoubtedly the 
most valuable; for thus fitted and rigged they are capable of steam- 
ing and sailing round the coasts uf the three kingdoms in any 
weather, while the poop and forecastle afford excellent accommoda- 
tion to the officers and crew. Should it ever be found necessary in 
time of war to clear the decks, and give both ships their true mouitor 
form, a few powder discharges from the turret guns would speedily 
effect the desired metamorphosis. 

At the conclusion of the trials the Wyvern returned to Portsmouth 
a and was berthed alongside the dockyard to complete her 
outfit, 

Mr. W. Laird, of Birkenhead, was on board during the trials as the 
representative of the builders of the ship and her engines.—7imes. 





SUGGESTIONS FOR IMPROVEMENTS IN BLOCKS 
FOR LOWERING SHIPS’ BOATS.* 
By L. G. Fawcvr, of North Shields. 


Many accidents happen in lowering boats at sea from a ship's 
side, owing to the difficulty of unhooking the lower blocks of boats’ 
tackle when there is any weight or strain on the hook. One of 
these suggested improvements is the replacing the hook of the 
ordinary single block by & cross pin, formed by an eye-bolt falling 
froth @ joint on the shell, and fitting into a cup or socket with an 
opening on one side on the end of another bar. ‘These move between 
the shells of the block below the sheave, and the cup or socket is 
turned by a lever, like the handle of a vice screw. As this lever is 
moved it turns up or down the opening on the side of the cup, and 
so secures or disengages the end of the bar, which falls by the pies- 
sure of the weight suspended. 

The end of the lever can be secured, from the effect of blows or 
accidental catching against anything with which it may come in 
contact, by being placed in an eye, with an opening on one side 
formed on the head of the sheave pin, and secured there by a keep- 
ring turning round to the closed side of the eye. 

The second arrangement suggested is an improvement of the prin- 
ciple of the towing hook used by the tug steamboats on the Tyne. 
This consists of a trip hook working on cross bearings, on one of 
which a lever is fitted like a crank between the shell and binding of 
the block. An aa lever with a bossed hole near the 
elbow works round the sheave pin between the shell and strap, 
which are kept apart on one side, to leave a space between for this 
purpose, One end of this bent lever has a catch to secure the end of 
the crank lever which moves with the hook ; and when the catch 
is raised, by pulling upwards that end of the elbow-shaped lever, 
the hock either disengages itself, or the other end of the elbow- 
shaped lever forces forward the upper end of the hook lever and so 
frees the hook, in case it should be held by any cause, aud not give 
way to the pressure acting on one side of the hook with the bear- 
ings on one side of the ceutre of the block. The movement is also 
assisted by the expanding curve of the hook. The sides of the 
openings in the shell form guides and prevent any dragging on the 
hook point, which is also rounded off to eusure the slipping. 

At the Newcastle meeting of the British Association in 1863 
there was exhibited a method of constructing buats so that several 
of the same size and shape could be packed together indiscrimi- 
nately. Some turther improvements have been made in the fitt ngs, 
and have been recently submitted for the consideration of the Lords 
Commissioners of the Admiralty, ‘They required some pian “ to 
bring the sides of the lower boat together to enable the thwarts to 
be freed in the event of warping or alteration of shape, consequent 
on exposure to a tropical heat.” A tapered pin, to fit into iron 
plates with double and single eyes, placed respectively on the ends 
of the seats and sides of the boats, was suggested as a remedy, and 
with a view to prevent these alterations of shape. The following 
additional strengthenings were suggested:—A strong iron strap 
was fitted like a timber on the inside of the boat where the centre ol 
the seat end met the side; this strap had a solid eye formed on it to 
fit a corresponding double or single eye formed at the end of the 
plate ou the end of the seat, in addition to filling-in pieces between 
the timbers for the seats to rest on. ‘lhe top planks were strength- 
ened by stropg guuwalé pieces on each edge, with stron tilling-in 
pieces between them, placed opposite where the ends of the seats are 
fitted to; these pieces were fastened to timbers, and were further 
secured by plates on the outside bolted through to the iuside strap. 
lo connection with these were rings and eye bolts, for lifting or 
securing the boats, as it was considered that the system of lilting 
boats by their extreme ends aud lashing them down in the middie, 
aggravated the tendency boats bave to expand or drop out, 

‘I'he above arr tis available for lifting the boats by the 
sides and substituting rigid bars instead of lashings, the bars thus 
supporting the top sides of the boats instead of pulling them down. 
lt was suggested that new boats previous to completion might be 
better prepared to stand the effect of change of climate by being 
seasuned by gradually beating the inside and Jubricating the outside, 
a coating of lime being applied to remove the lubrication aud further 
season the boats, while they could be firmly secured by strong 
framing until their tendency to alter their shape was exhausted. 








* Read befure the British Associatiou, 





New Ocean Stream Rovures.—The United States and Brazil 
Steamship Company has obtained avother subsidy of 422,000 per 
annum from the Brazilian Government for teu years. ‘The com- 
pany is to open a new roue. The ports of departure and call are to 
be St. Thomas’, Weet Indies, which will give a long-needed con- 
nection by means of the royal mail and French steamers, with all 
the west mails, and the north coast of South America, lara, whence 
Brazilian and Peruvian steamers run 2,500 miles up the Amazon, 
Pernambuco, Bahia, and Rio de Janeiro, The Vara connection is 
deemed of the utmost importauce by the Brazilians, 








NOTES AND MEMORANDA. 


Perkins succeeded in making water red-hot. 

Lieut takes nine years to come to us from Sirius. 

500 inches of gold wire have been drawn from a grain. 

A caLornep hutiiti body leaves a residuum of about 8oz. only. 

Tue effect of light on the eye continues the 450th of a minute. 

Or the constituents of a man's body weighing 154 1b., LIL 1b. are 
water. 

Invisiete violet rays turn guaiacum to green, which the red rays 
restore. 

Tue first pendulum clock was made in 1641, for St. Paul's, 
Covent Garden, 

Trees, &c., which fall into the pitch lake of Trinidad soon 
become true coal, 

Ir has been stated that potatoes placed in steam boilers will pre- 
vent inerustation. 

Tas hundred-thousandth patt of a grain of gold may be seen 
with the naked eyo. 

In eandy soils, the greatest force of a pile engine will not drive a 
pile deeper than 15ft. 

Tue relation of the light of the eun to Birlus is as eleven or 
twelve millions to one. 

At the gold mines near Ialifax, N. 8., 1,200 ounces of gold per 
month are taken out. 

A seam of coal, an acre in extent and 2ft. thick, yields 3,000 tons ; 
and Sit. thick, 8,000 tons, 

Men working at the treadmill perform work equivalent to ascend- 
ing hbalfa mile per hour, 

‘Tue largest battering rams of the ancients were equal in force to 
a 36 lb. shot from a cannon. 

Tue total production of the collicies of Prussia in 1864 was 
estimated at 42,594,500 tons. 

Puospuorvs emits white fumes in the red part of the spectrum 
which are arrested in the violet. 

Tue Pacific Ocean covers seventy-eight millions of square miles ; 
the Atlantic twenty-five millions, 

A coin of 91 deg. below zero has been produced by applying two 
parts of sulphuric acid to suow. 

In the mines of Eugland there were 998 deaths by accident in 
the year 1864, and in the previous year 933. 

lr windmill sails are inclined to the wind from 60 deg. to 80 deg., 
the effect is six-sevenths the force of the wind. 

Fravunnorer, in his optical experiments, made a machine by . 
which he could draw 32,900 lines in an inch breadth. 

Ir has been stated that there is sufficient iron in the blood of forty- 
two men, tou make a plough-share weighing about 24 Ib, 

Ir has been calculated that the number of cows in London is only 
sullicient to yield a tablespounful of milk to each person, daily. 

Tue highest inhabited place on the globe is the Post-house of 
Ancomarco, iv Peru, which is nearly 16,00Uit. above the sea. 

As many as 50,000 seeds have been collected from asingle red 
poppy plaut, and 8,000 seeds have been ripened in one poppy head, 

Ma. Atinatr has shown that the quantity of dew deposited in four 
nights, during last mouth, in Sussex averaged a ton and a-half per 
acre. 

Tux velocity of a hurricane sufliciently powerful to tear up trees, 
and to produce most violent mechanical effects, is about 14/It. per 
second, 

Cavenpish calculated that iron wire conducted electricity 400 
million times better than fresh water, and four million times better 
than sea water. 

Ir has lately been found that sulphuric acid attacks pure lead more 
quickly than the same metal iu an impure state—a result quite con- 
trary to expectation, 

Tne diminution of the magnetic dip has been going on in London 
for the last half century with great regularity at the rate of about 
three minutes annually. 

‘Tne gold coinage in Great Britain, France, and the United States, 
amounted in 1843 to £4,200,000, and in 1853 it was £41,8u0,000, or 
nearly tenfold as large. 

By attaching to a small organ bellows the larynx with a portion 
of the windpipe of an ox or sheep the peculiar intonation of the 
animal may be readily produced. 

A weicut which would only be 30z. on the moon would be IIb. 
on the earth, and the same force would throw a body six and a-half 
times further or higher on the former body. 

In rivers the centre of the stream is somewhat more elevated than 
at its sides; as, in its course, it draws the water from the sides of the 
river alter it, by the friction of its particles. 

Ai would become as dense as water from its own weight at a 
depth of thirty-four miles, and water would be of double density 
at ninety-three, and as heavy as mercury at 362. 

Mareiorre has shown that a wind moving at the rate of 12-78/t. 
per second, impinges against a surface of 395°67 square inches with 
a pressure equal to 2,696 grains,or more than 5} ounces. 

Two pounds of half-melted basalt raise 7 |b. of water from 11 deg. 
to 59 deg. Reaumur, whence it may be concluded that mountains of 
heated basalt may maintain the heat of hot springs for many 
centuries. 

WueEn magnesium wire is ignited in atmospheric air or in pure 
oxygen the most luminous effects are not manifest till a certain 
quantity of oxide has been formed and is raised to an excessively 
high temperature, 

Da. Ricuagvson has succeeded in making the heart of a dog, 
which had been dead some time, pulsate perfectly for at least 
twenty minutes, by introducing blood heated to 9u deg. Fab. into 
the coronary arteries. 

Ar Bateham, a port of Tonquin, lat. 20 deg. 50 min., N., only one 
stinall ebb and flow of the tide in twenty-luur hours bas been 
observed, This phenomenon is due to the meeting of two tidal 
waves differing slightly in depth. 

A 32-pounp rocket sent up perpendicularly at Shooter's Hill is 
said to have risen 6,000ft., and was seon at Deal. A 24-lb. rose 
4,500it. ; a 4-lb., 2,400ft.; and a 3-Ib., 1,500/t. ‘Lhe object was to 
determine the longitude on Whiston’s plan, 

Tux velocity of waves is as the square root of their breadth. 
Thus, if the summits of two waves are 16/t, asunder, and of others 
4tt, the velocity is 2 to 1. A pendulum equal tw the breadth 
vibrates in the time that the waves proceed. 

Dr. Baconio, of Milan, has shown that a few alternations of slices 
of bevtroot and woud of the walnut tree are capable of setting free 
suflicient electricity to excite convulsions iv a frog, wien conveyed 
to its muscles by meaus of a conductor formed ol a leaf of sourvy- 
grass. 

A concentrated solution of chloride of zinc, which has been 
boiled with an excess of the oxide of that metal until it dues not dis- 
colour litmus, will dissolve silk. ‘By means of the dialyser the silk 
can be separated from its solvent in the form of # cuoluuriess inodu- 
rous solution, 

Tue intervals or distances of the waves of red light from one 
another, in the succession which they follow one another to produce 
extreme red, are such that there ore 37,649 to an inch; of yellow, 
42,550; of green, 47,460; blue, 52,910; extreme viviet, 59,750 ; 
mixed or white light waves, 44,441. 

To supply the 613 iron furnaces in blast during 1864, 10,061,890 
tons of ore were required, From this and a smail quantity ot im- 
ported ore there were smelted 4,767,951 tons of pig iron. ‘This was 
distributed over 6,338 puddling furnaces, and, by the aid of 70# 
rolling mills, converted ipte merehent, bar, and other iron. 
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ON AN AIR-COMPRESSING ENGINE AND A 
COAL-CUTTING MACHINE.* 


By Tuomas Levick, of Blaina. 


Ir is proposed to consider the subject of this paper in the follow- 
ing order:—1. Various conditions arising from the compression of 
air; 2, the application of steam to compress air, with description of 
Jones and Levick’s air-compressing engine; 3, the transmission of 
the air through pipes to underground machinery ; 4, description of 
Jones and Levick’s coal-cutting machine. 

Suppose a cylinder made of some non-conductor of heat, having 
a perfectly air-tight piston, and that a thermometer and pressure 
gauge be attached to the bottom of the cylinder, which is filled with 
air at the atmospheric temperature and pressure ; on pressing down 
the piston with a certain weight you get an increase of pressure 
shown by the gauge, and anu increase of temperature shown by the 
therinometer, 


Take a similar cylinder and piston, but made of a material which | 


conducts htat very rapidly—for instance, iron—and surround it 
with water. 
you would, if the mevement was instantaneous and the thermometer 


sufficiently sensitive, get the same pressure and temperature as in | 


the first case; but as the heat is conducted away by the iron and 
the water the piston would fall till the air returned to the original 
temperature, the heat being squeezed out of the air like water out 
of a sponge, 

The difference in volume between the first and second experi- 
ments would represent the power lost by the production of heat. 

If the air in the first experiment were allowed to expand to its 
original bulk, the thermometer would fall to the original or atmo- 
spheric temperature; but in the second experiment, where the 
compressed air was previously cooled to that temperature, it would 
absorb a quantity of heat from the surrounding bodies equal to that 
which it gave off, producing the sensation of cold. 

In applying compressed air to work underground machinery, 
since it is not possible to convey the heat with the air, it is advan- 
tageous to dissipate it as fast as it is produced, because any heated 
air which passes out of the compressing cylinder into the pipes is 
reduced in bulk by cooling; but when the air expands again, after 
having performed its work, it recovers the heat which it had given 
off from surrounding objects. Therefore, the heat given out above 
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On pressing the piston down with the same weight | 
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prevent the slide valve being moved beyond its correct distance. In 
the event of the small cylinder failing to reverse the valve of the 
larger cylinder, the pin on the lever G will be moved to the end of 
the slots in the links H, and this will cause the valve to be moved 
into a position so as to stop the further action of the engine; a 
portion of the friction of the slide valve is taken off by the inverted 
se L, which works in a stutffing-box on the top of the steam 
chest. 

The air pump valves used in this air-compressing engine are 
constructed in the following manner :—M, M, are cast-iron valve- 
boxes, one fitted at each end of the air pump, and these are con- 
nected together by a pipe; the seats of the valves are formed of 
rings of india-rubber let into grooves formed iu the flanges on the 
interior of the valve-boxes. he valves are of metal, the spindles 
of which work against discs of india-rubber fitted into the bottom 
of the guides, and which act as stops. 


Fig. 4. 
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In applying steam to compress air the evgine may be direct- 
acting, without a fly-wheel, as in that described, or with a fly- 
wheel. In the first case you get a great velocity of piston over the 
first part of the stroke, which is gradually checked by the increasing 
pressure of air; in the second case the motion of the piston is 
controlled by the fly-wheel and is more or less uniform. 

The most economical mode of working steam, as is well known, 
is to work it expansively ; but unless a crank and fly-wheel are 
used it cannot be so employed to compress air, since the resistance 
increases towards the end of the stroke of the piston. 

The two modes of applying the steam may be compared 
theoretically with the aid of diagrams representing what goes 
ou inside the air cylinder; the steam cylinder without fly-wheel, 





ground, during the compression of the air, may be considered as | 
heat absorbed from the mine; and the water which is heated round | 
the cylinder is not to be considered as being heated at the expense 
of the steam, or other power employed, but at the expense of the 
earth itself, provided the heat can be dissipated with sufficient 
rapidity. 


Fig. 3, 





Fig. 1 shows a longitudinalfsection of the air-compressing engine, | 
A is the steam cylinder, and B the air pump, on the piston rod C, 
of which are fixed the two pistons D, D'. ‘The piston D works in 
the steam cylinder A, and the piston D! works in the air pump B, 
Motion is communicated to the slide valve of the steam cylinder by 
means of the sliding tappet E and the piston fixed on the slide 
valve stem working in the small steam cylinder F, in the following 
manner:—The tappet E is constructed with two projecting 
stems E!, E*, the part E! projects into the steam cylinder A, and the 
tappet E is moved in one direction by the piston D coming in con- 
tact with the part E' when it has nearly completed its stroke, and 
in the opposite direction by the piston D' coming in contact with 
the part E? of the sliding tappet E, which projects into the air 
pump B, Motion is transmitted from the tappet E to the slide 
valve by means of the lever G and slotted links H attached to the 
end of the slide valve stem. The slide valve of the small cylinder 
is attached to the lever G by the rod 1; this small steam cylinder is 
used to take off the concussion of the blow on the sliding tappet E, 
and to reverse the valve of the larger cylinder ; for these reasons | 
the slide valve of the small cylinder has a slight lead on that of the 
large steam cylinder, by means of the slots in the links H. J, J}, are 
stops on the valve stem, which come in contact with the india- 
rubber springs let into grooves formed in the standard K, and thus 


* Read before the British Assuciation. 

















| steam to force it out of the cylinder into the pipe or receiver. 





the pressure of steam accommodating itself to the pressure 
in the air cylinder, as represented by the line of pressure; 
then, supposing the air to be compressed to one-third its volume 
when the piston arrives at two-thirds its stroke, the air will have 
reached its greatest density, and it requires an equal pressure of 


Therefore, in this case a full cylin- 
der of steam is required to produce 
one-third of a cylinder full of air 
at the same pressure, showing a 
loss of 66 per cent. 

If the full pressure of steam is 
put on at the commencement of 
the stroke and then cut off at one- 
third, allowing it to expand to the 
atmospheric pressure it produces 
one-third of a cylinder full of com- 
pressed air. 

In order to work expansively it 
is necessary to use a fly-wheel, 
and perbaps other mechanical ar- 
rangements to reduce the speed of 
piston of the steam cylinder to that 
of the air cylinder, or to absorb 
the force of the steam at the 
beginning of the stroke, and give 
it out again at the end when it is 
required. The loss by friction of 
this arrangement must be put 
against the 66 per cent. of the 
direct-acting engine without a fly- 
wheel. 

In air compressing, if you do 
not get rid of the heat as it is produced in the cylinder, it causes 
the air to expand and attain its maximum pressure before the 
theoretical portion of the stroke is reached, giving the steam more 
work todo, This, in working non-expausively, does not increase 
the consumption of steam, since the steam cylinder is always filled 
at the terminal pressure. 

The following are the advantages of the machine described :— 
1. The simplicity of construction and small cost; 2. The small 
amount of power to overcome the friction of the moving parts ; 
3. It is not affected by the production of heat in the compressed 
air; 4. It acts as a regulator, adapting its speed to the consumption 
of air underground; 5. Being used at the mouths of coalpits the 
additional loss of power is not of so much cousequence; 6. The 
small amount of space occupied. 

The compressed air is conveyed from the air compresser to the 
machinery underground in 4-in. cast iron pipes, the joints of which 
are shown on Fig. 2. 

A, A, are two lugs, to receive bolts, cast at each end of the pipe, 
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carried along the main headings, and from them the air is conveyed 
in 1}-in. gas piping. This is connected to the machine by an india- 
rubber hose. 

The pipes and other connections should all be tested by water 
pressure before being laid down ; if this is done, and the joints are 
well looked after, the leakage is very small. The friction of the air 
in the pipes is also very small. 

The coal-cutting machine is shown in the accompanying engrav- 
ing, Fig. 3. 

A, A, is the cylinder and bed, which are cast in one piece; B is 
the piston, and C the piston rod, which is forged solid in one piece 
with the piston; D is an axis to which the lever pick E is affixed ; 
F is a crank arm on the axis D, to which the piston rod is attached 
by means of the slotted head screwed into the end of the piston rod, 
as shown ; G, G, are bearings of the axis D, cast in the hollow bear- 
ing H, which is capable of being turned in bearings I, I, by means 
of the hand-wheel J, fixed on the shaft K, on which is a pinion, 
taking into teeth on the hollow bearing H. It will be seen that by 
turning the hand-wheel J the hollow bearing H will be caused to 
revolve, carrying with it the pick axis D; this axis, when it is 
desired to vary the direction of the action of the pick, can be locked 
in any desired position by means of a pin passing through one of the 
holes in the hand-wheel J. 

L is the slide valve, by which the compressed air is admitted to 
and allowed to pass away from the cylinder. This valve is worked 
in one direction by the piston when completing its back stroke, 
striking against the rod M, which works through a stuffin g-box N 
in the back cover of the cylinder, and is connected to the lever 0; 
the other end of the lever O being connected to the slide valve stem 
moves the valve, when the rod M is struck into position to admit 
the compressed air to the back of the piston to strike a blow by the 
pick. The vaive is retained in this position until the blow is struck, 
by means of a spring-catch P; this catch is connected by a rod Q 
to the treadle R. §S is an india-rubber spring which passes round 
the handle T, formed on the lever O, and is attached by means of an 
adjustable joint to the platform U, on which the man working the 
machine places himself, When the treadle R is depressed, which is 
done by the foot of the man, the india-rubber spring is brought ioto 
action, and moves the slide valve so as to admit the compressed air to 
the other sideof the piston for the back stroke, when thestrokeis again 
repeated and avother blow of the pick is then given by the piston 
striking against the rod M,as before described. The machine is 
moved forward as the work progresses by the hand-wheel V, which 
communicates moticn by the bevel wheels W to the wheels X, upon 
which the machine travels. 


> 


Fig. 2. 
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From this description it wili bo sven that, at whatever angle the 
coal may lie, the pick is easily pnt to work at that exact angle, 
whether to the “ rise” or the “dip.” It may be easily put to work 
at any part of the thickness of the coal, whether it may be desired 
to “hole” in the bottom or at the top of the measure. or, perhaps, 
at aparting in the middle or any other portion of it, by simply 
shifting the pick to a greater or less distance upon the axis D, on 
which it is keyed. An important improvement has been added to 
the machine lately in the shape of a self-acting valve, as descri 
below. 

The valves of coal-cutting machines heretofore constructed have 
all been worked by the hand or the fuot ; this, as in the case of the 
steam hammer, has been indispensablo oa account of the length of 
stroke constantly varying. 5 

In coal-cutting machines, for instance, when a blow is struck it 
is impossible to tell how far the force of such blow will cause the 
pick to penetrate the coal, consequently, you cannot arrange any 
the known systems of valve gear to act so as to bring the pick back 
again ; this difficulty has, however, been entirely overcome by the 
invention we will now proceed to describe :—Fig. 3 is a longitu- 





which has a conical recess formed at one end, and a corresponding 
conical: projection at the other. An india-rubber ring is inserted ; 
between the two faces, and the joint is then screwed up. The lower | 
view shows the joint before screwing up, and the upper view after 
it has been screwed up. 

For supplying the coal-cutting machines the 4-in. pipes are 


dinal section of the cylinder of a coal-cutting machine, showing the 
valve gear above referred to. The piston rod bas a long hole bored 
in it to receive a plug P, which is capable of sliding freely ou the 
rod M, which passes through the cylinder cover and is connected to 
the lever O, as heretofore, the other end of this rod has a stop 8 


" fixed to it. When the piston is moved in the direction shown by 
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the arrow to strike the blow, the plug P is carried with it, and if 
the piston completes its full stroke the end of the plug comes in 
contact with the stop S and reverses the valve, but should the piston 
stop short of the full stroke, owing to the force of the blow not 
being sufficient to penetrate the coal to the full extent of its stroke, 
the plug P, by the impetus it has received, slides forward and 
strikes the stop S and reverses the valve L; the piston is then 
brought back and comes in contact with the coilar A' on the rod M, 
and reverses the valve again to repeat the blow. 

When it is impracticable to put the plug in the piston rod the 
apparatus might be applied externally, and under some circum- 
stances (if preferable) a circular motion might be applied to it. At 
the end of the machine, underneath the platform, is attached a heavy 
pair of rollers, to act as a steadying apparatus to counteract the 
vibration caused by the blows of the pick ; this can be detached 
when it is necessary to remove the machine from one part of the mine 
to another. 

In cases of bad roof the use of the coal-cutting machines have 
been objected to on account of the distance required (between the 
face of the work and the gob or supports to the roof) for the back 
stroke of the pick. Another objection has been having to pass over 
the work twice or three times, in order to gain the required depth of 
cut; the groove made by the first cut having in some cases closed 
before going over the second time. These objections have been re- 
moved, and other advantages gained, by the introduction of the 
system, which consists in so arranging the action of a coal- 
cutting machine that the stroke of the pick when making its cut 
shall be in the direction from the back A the cut towards the face, 
instead of passing across the road and striking into the face, as here- 
tofore; by this means the gob or supports to the roof can be brought 
close up to the road; the concussion of the blow is also reduced, and 
about 6in. of the coal has not to be cut, it being forced out as the 
pick approaches the face. The groove also will be cleared of the 
small coal, and the back of it will be parallel with the road; a casing 
is fixed on the side of the machine next thé work, to prevent the 
coal being thrown on to the road. The machine has also a self- 
acting propelling apparatus, not shown. 

The quantity of compressed air consumed by each coal-cutting 
machine, as determined from some indicator diagrams taken from a 
machine when at work, was 327'6 cubic feet per minute at 30 lb. 
pressure. The machine was working at the rate of ninety-eight 
blows per minute, showing an expenditure of air equal to 3-horse 

wer, 

P’The machines at Blaina Ironworks are holing in a coal which the 
men refused to work at any price, and which, though opened out, 
has not been touched for years. The average performance of the 
machine in this coal is at the rate of 8 yards per hour to a depth of 
3ft. The machine, when worked with a self-propelling motion 
and cutting outwards as described, will exceed this quantity con- 
siderably, 

The advantages of cutting coal by this machine may be summed 
up as follows :— 

1. Saving of a large percentage of small coal in the process of 
holing, and a corresponding increase in the proportion of large coal 
obtained. The improvement in ventilation and temperature at 
the working points. 3. The facility with which headings may be 
driven and ventilated, the machine itself supplying air sufficient for 
several men and at a low temperature. The machines being well 
adapted for driving headings, collieries may be opened and won to 
their outside boundaries in a much shorter time. 4. The saving of 
life and limb to the collier, by removing him from the most perilous 
— of his employment, that of holing or undercutting the seam 
of coal, 
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ON SUGAR MAKING MACHINERY. 
By Perry F, Nursey. 
(Concluded from page 224.) 
Articte I1].—Purirication AND CONCENTRATION OF THE SyRuP. 


Tue juice, on being delivered from the mill, is full of impurities, 
the removal of which may be divided into two processes—defacation 
and clarification. In detacating the syrup lime! is the agent most 
frequently employed; but there are wide differences of opinion as 
to the best method of its application. The lime should be tho- 
roughly burned, and quickly slaked with hot water, enough water 
being added to give the consistence of cream. This should then be 
filtered through a fine wire sieve, in order to remove silicious par- 
ticles and fragments of uvslaked lime or unburned limestone. The 
following process is adopted by some manufacturers:—When the 
syrup in the clarifiers has attained the temperature of 130 deg. Fah. 
successive portions of the cream of lime are added until the acids 
in the syrup—acetic and lactic—have been completely and exactly 
neutralised, which is shown by litmus paper. The mixture of syrup 
and lime is thoroughly incorporated, and left to digest for about a 
minute. The cream of lime added to effect neutrality should not 
contain more than about four ounces of solid lime per gallon. The 
product so obtained is run off, through a stopcock in the clarifier, 
to the bag or charcoal filters to be noticed presently. In the more 
common process of defacation, after neutralisation by cream of lime, 
as above described, the heat is urged until a temperature just below 
the boiling point of the syrup is reached. A thick scum is then 
formed upon the surface of the syrup, and the clarification is judged 
complete when this scum breaks, and a white froth appears in its 
interstices. In all cases an excess of lime is to be guarded against, 
mainly on account of the destructive action of caustic earths on 
sugar. Various other substauces have been employed for the defa- 
cation of cane juice, the principal of which are—bullocks’ blood, 
nut galls, sulphate of ziuc, alum, sulphate of alumina, sulphuric acid 
and lime, and subacetate of lead. 

In one process of clarification the juice, as it is expressed from the 
cane, is run into the clarifiers and a battery of pans. The clarifiers 
are copper pans with arched bottoms, into which the juice from the 
nill is conveyed. From these pans it is run into the battery. These 
pans or teaches are also of copper. As the juice becomes concen- 
trated each pan is filled up from the one next behind it, until the 
striking teach is full of granulated sugar, which is then ladled into 
shallow wooden vessels and conveyed to the curing house. An im 
provement upon the old system of ladling is now much used. It 
consists of a copper pan or dipper, fitting the inside of the striking 
leach, and having at the bottom a large valve, opening upwards 
and worked by a lever. The dipper is attached to a crane which 
commands the striking teach and a gutter to the coolers. This 
implement enables the striking teach to be emptied and re- 
filled in much less time than by the ladle. ‘The pans are set in 
brickwork, with a furnace under the striking teach, and a 
flue through which the heat passes under the range and under 
the clarifiers to the chimney. The megass from the cane mill is 
dried and used as fuel for the battery, being better suited for 
that purpose than any other convenient fuel, as far as heat goes, a 
quick fire being required. By placing the boiler of the cane mill at 
the end of the battery, so that the products of combustion may pass 
from the latter to the former, a saving of fuel is effected. 

In another and improved method of clarification the necessary 
heat is obtained by steam. This is a great improvement, and by 
its adoption the process of manufacture is facilitated, and the colour 
and quality of the grain are improved. It is more economical in 
the working, and admits of more perfect regulation of temperature. 
Fig 2 shows a transverse section of a boiling-house fitted up with 
the latest improvements, and worked by steam heat. A is a wrought- 
iron tank toreceive the cane juice forced up from the mill by the 
pump; B is a copper trough fitted with outlet plugs of wood, 
through which the juice is supplied from the tank to the clarifiers; 

18 & Copper clurilier, 5{t. in diameter, fixed iu a cast-iron steam 
case, which is fitted with steam valve, two-way cock and plug, 





condense box, &. D is a copper trough fitted with plugs 
for supply of clarified juice to the bag filters. D' is another 
copper trough for carrying off scum, &c., from the clarifiers 
through the large opening of the two-way cock. E are condense 
boxes to the clarifiers with pipe to feed-water supply for boilers. 
F are bag filters, each of which is provided with a stop cock opeving 
into a copper main to wrought iron tank H, from which the juice is 
supplied to the evaporator through the pipe H'. The wrought iron 
evaporator J is fitted with a steam valve, range of copper pipes, 
expansion box, and condense box. There is a copper pipe for dis- 
charging the liquor from the evaporator to a wrought iron tank, 
where it is stored for supply to the monte-jus through a copper 
main. The wrought iron monte-jus or juice elevator is fitted with 
a steam valve, and is made of suflicient strength to sustain a 
pressure of 50 1b. per square inch. A copper pipe O, which is fitted 
with a stop cock, dips down to near the bottom of the monte-jus, and 
through this pipe the liquor is forced by steam pressure from the 
monte-jus to the wrought iron tauk P, from which it is run off into 
the trough Q, to supply the charcoal filters R, which are 
sometimes made of cast and sometimes of wrought iron, 
or even of copper, if preferred. A stop cock is fitted to 
each filter, which opens into a copper main, through which 
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the filtered juice passes into another tank, from which it is drawn 
through the measure into the vatuum pan for granulation. U shows 
the system of steam Pipes from the boilers to the clarifiers, evapo- 
rator, monte-jus, &c. The boilers are of Cornish coustruction and 
measure 30ft. long by 6ft. diameter, having 3ft. flues. There are 
also several wrought iron tanks for water, fitted with supply pipes, 
cocks, &c. The foregoing will bs found a 7 suitable arrangement, 
but circumstances may and do atise where different arrangements are 
adopted. 

Having considered the generd arrangements of the boiling house 
it will be as well to proceed in order with the detail description of 
the various apparatus therein. The steam clarifier, which is 5ft, 
diameter, consists of a hemispherical copper pan, which is hammered 
out of one piece of copper, aud fixed by a flange laid off to an outer 
cast irou pan; a space is allowed between the two pans for the 
passage of steam. A copper light course is fixed on the top, anda 
wrought iron ring is laid on the flanges, the whole being bolted 
through with fin. bolts 4in. ceatres. At the side a steain valve is 
attached, by which the supply of steam is regulated. A gun-metal 
two-way cock is fitted at the bcttom; the smaller branch is used for 
drawing off the clarified juic, and the larger one for the scum. 
A gun-metal plug, with coppr rod and handle, is ground into 
the top of the cock; this plug is withdrawn when the scum and 
heavier matter are to be let ait. At the bottom of the cast iron 
pan asmall wrought iron pipe is’inserted, by which the water is 
carried off to the condense box The juice in the clarifier is raised 
to a temperature of 176 deg., ard sufficient milk of lime is added to 
neutralise the acid in the juice. The heat is then continued till a 
scum, consisting of impuritiespresent in the juice, has risen to the 
surface, and appears about tocrack. The time occupied in this 
should be about ten or twelve minutes from the commencement of 
the operation. The steam is tlen shut off, and the liquor allowed to 
subside for fifteen or twenty mnutes, when the scum will be found 
to remain at the top, some heaty matter will have fallen to the bot- 
tom, and between them will b« the clarified cane juice, clear, and of 
a pale straw colour. The clarfication being complete the two-way 
cock is first turned on to thesmaller aperture, until the top scum 
begins to appear; the cock is ten turned to the large way, and the 
plug taken out. The heavy natter at the bottom and the top scum 
are conveyed to a cistern, from whence it is placed in bags, and any 
juice remaining in it is squeezed out, leaving only a small portion 
of solid matter bebind. 

The steam evaporator conists of a rectangular wrought-iron 
vessel or tank, at the bottom ¢ which is placed a range of copper 
pipes, connected by gun-metalbends brazed to the pipes and carried 
on wrought-iron supports. ‘lhe tank is fitted at the side witha 
steam valve at one end of thesteam range, and at the other side isa 
cast-iron box fitted with a wought-iron pipe for exit of condense 
water to condense box. This form of evaporator presents a large 
amouut of heating surface, wih facility for cleaning. By passing 
the ends of the steam rangethrough stuffing-boxes the pipes can 
be turned up, and all parts of the evaporator readily cleaned, This 
is a point of great importane in the manufacture. 

The self-acting condense water-box, through which the water 
arising from the condensationof steam in the various vessels passes 
on its way to the boiler feec-water cistern, consists of a cast-iron 
box fitted with a cover anda copper float with a pin at the top, 
which slides vertically in a gnove in the condense-box cover. The 
float is connected at bettom with a simple valve arrangement, 
which it opens when a sufficiat quantity of water has accumulated 
in the box to raise it. The ondense water is thus allowed to flow 
away without permitting theiteam to escape. 

The clarified juice or lique after leaving the clarifiers is passed 
through mechanical filters. The kind commonly used are bag 
filters, which consist of a wought iron case, provided with open- 
iogs, and made with an intenal flange at top to carry a cast iron 
box, having holes at the botten, into which are screwed gun metal 
bells, to which the cotton fiter bags are attached. Each filter is 
fitted with a stop cock at botom to the copper main. A steam cock 
is attached to the side of tht wrought iron case for cleansing the 
filter by the admission of seam. ‘The bags which are attached to 
the bells are made of twilleccotton cloth, aud are about 6ft. in cir- 
cumference and 6ft. long, woen withouta seam. They are enclosed 
in a strong open webbing abut 18in. in circumference, thus giving 
a large surface of filtering mdium in a small space. 

The charcoal filters are lage slightly conical vessels, generally of 
wrought iron, with a perforted false bottom about 1}in. from the 
bottom. A blanket is sprea over the false bottom, tw prevent the 
charcoal from being carriec through with the liquor; some, how- 
ever, always accompanies he liquor at first, which runs into a 
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separate receiver to be filtered over again. In filling these vessels 
the first few inches of charcoal should be pressed compactly down, 
after which it is packed lightly, but evenly, nearly to the top, where 
space is left to receive the liquors, The object to be attained in these 
filters is to remove all the vegetable colouring matter from the 
liquor, and any excess of lime that may have been added during the 
clarification, as well as some of the mineral salts, such as sulpbate of 
lime, originally existing in the cane juice. 





Art, IV.—GranuLaTion, OR CRYSTALLISATION. 

The granulating is performed in vacuo, so that next in order for 
consideration comes the vacuum pan, which depends for its action 
upon the principle that liquids boil at greatly reduced temperatures 
when relieved from the pressure of the atmosphere. The vacuum 
pan, originally patented by Howard in 1812, has been of great value 
in the chemical arts, not only in the preparation of sugar, but also of 
medicinal extracts and other substances.’ It has, however, gone 
through a variety of improvements since the date of its introduction. 
The vacuum pan apparatus consists of a vacuum pan, which is 
mounted on a cast iron framing, carried by eight cast iron columns, 
The ton compartments of the framing are fitted in with deal boarding 
or iron plates, which form a staging round the vacuum pan. The 

pan is fitted with thermometer, 
vacuum gauge, sight glasses, proof- 
stick for extracting samples of 
sugar; slide for discharging sugat 
from pan and for steaming, &c., 
steaming cock, in connection with a 
steam pipe, to admit the steam to 
clean out the pan. There is also an 
arm pipe and a receiver to catch any 
sugar that may boil over. The 
receiver is fitted with a delivery cock 
and air cock for destroying the 


vacuum when necessary. The con- 
denser is fitted with a perforated 
pipe, and a stop cock, with a lever, 


and an index plate to regulate the 
supply of water for condensing the 
vapour from the vacuum pan. 
There is a measure for regulating 
the supply of sugar to the vacuum 
pan. The measure is fitted with a 
stop cock and inlet pipe from the 
filtered juice tank, a glass gauge to 
indicate the quantity of syrup in 
the measure, outlet pipe, with a 
stop cock opening into the vacuum 
pan, and an air pipe having a cock 
y communicating with the vacuum 


measure. A valve is attached for 
| the supply of steam from the ex- 


pan for forming a vacuum in the 


pansion vessel to the worm of the 

vacuum pan; and a pipe for carry- 
! ing off condensed water from the 
y steam coil or worm of the vacuum 
A |\ |! pan to a condense box, which 
' communicates by a pipe with a 
brick tank, from which the feed water is supplied to the boiler. 
An air valve is mounted on an air main for regulating the 
communication between the air pump and the vacuum n. 
There is a dividing box for distributing the flow of air from 
the vacuum pan to the air pumps. There are two 16in. air pumps, 
1ft. 9in. stroke, and a 10-horse power high pressure beam engine, 
fitted on diagonal frames, with llin. cylinder, 3ft. Gin. stroke, and 
12ft. diameter fly-wheel, with Gin. elliptic rim; 4in. plunger feed 
pump, with stop cock, clack box, copper air vessel, and feed water 
supply pipe to boiler, fitted with safety valve, weighted for regulating 
pressure on pipe and stop valve to boiler. The Cornish boiler 
36ft. long and Gft. diameter, and is made in two parts for facility of 
exportation, it is put together with wrought iron rings, and is fitted 
with gauge cocks, mercurial pressure gauge, safety valve, whistle 
valve, and steam chest, mounted with 5in. steam valve to pipes for 
supply of steam to the engine, and to the vacuum pan through the 
expansion vessel. A sluice cock regulates the supply of steam to the 
mercurial regulating valve, by which the supply of steam is regulated 
to the expansion vessel, which is fitted with a whistle valve and 
safety valve to prevent excess of pressure in the worm of the vacuum 
pan, the steam passes from the expansion vessel through a pipe to the 
steain valve, which regulates its admission to the vacuum pan, 

The details of a vacuum pan 7ft. in diameter, that being the size 
suitable for the rest of the machinery, are as follow :—The copper pan 
is fitted in a cast iron steam case, with steam space left between the 
two, the pan is surmounted by a copper dome. The copper and iron 
pans and the dome are accurately fitted and bolted together through 
their flanges with a wrought iron ring and bolts, as in the case of the 
clarifier, sv as to be perfectly air and steam tight throughout. A 
man-hole, with a ground gun metal cover, is attached to the top of 
the dome, from which proceeds the arm-pipe, opening into the re- 
ceiver; a steam valve is attached, which opens into the copper steam 
worm. This worm gradually diminishes in diameter from the 
entrance point at the steam valve to the exit at the bottom of the 
pan. A wrought iron pipe is fitted into the cast iron pan, to carry off 
the water to the condense box. A slide valve is provided at the 
bottom of the pan for discharging the sugar; the dome of the pan 
is mounted with a vacuum gauge, thermometer, sight-glass, and 
proof-stick, for testing the concentration of the liquor without 
destroying the vacuum in the pan. This proof-stick is simply a 
brass rod, which is driven from the upper part of the side of the 
vacuum pan down an aperture made of the same size as the rod. 
When it reaches the bottom the rod is twisted half round by the 
cross handle, and opens a communication with the end of the 
rod and the syrup. In the end of the rod is a groove into which the 
sugar enters; the rod is half turned again and drawn out, and the 
entrance is closed as before. 

In situations where there is not sufficient water to admit of con- 
densation by injection being used, surface condensation is employed 
to maintain a vacuum in the pan. For this purpose Messrs. Pontifex 
and Wood use condensers, which consist of one or more series of iron 
or copper pipes fixed to boxes at each end, with partitions to direct 
the current of the vapour. Above each series of pipes is fixed a 
trough, always kept full of water, and so constructed that the water 
trickles} in a gentle shower uniformly spread over the pipes, so as 
keep them well covered with a thin film of water. The lowest pipe 
is connected with a small pump, worked by the engine, which draws 
the condensed vapour, and any air that may have collected, from the 
pan. An improvement introduced by Messrs. Pontifex consists in 
doing away with solder joints at the junction of the pipes with the 
case, the solder being liable to crack from the unequal expansion of 
the pipes (owing to the lower pipes being cooler than the upper 
ones), and the substitution of an elastic joint, which allows for the 
irregularity of the expansions without injuring the vacuum; they 
are also easily replaced, not requiring any inechanical skill, and take 
up less space for shipment. ‘The superior economy of water in these 
condensers is owing to the condensing water being evaporated, and 
carrying away not merely sensible but latent heat. e ordinary 
method of condensation is similar to that employed in the condensers 
of steam engines when the steam is led mto a vessel where it is 
brought into contact with a stream of cold water. In this case, as the 
condensing water must not be allowed to become vaporised, all the 
heat it absorbs must be in the form of sensible heat, and it is said 
practically to require about thirty times the quantity of cond 
water. But in these surface condensers the vapour which passes 
from the surface of the pipes not only carries off the sensible beat, but 
it also renders latent a great amount of heat in its conversion into 
vapour, the quantity of water passing off from the surface being 
equal, or nearly so, to the quantity condensed inside the pipes. The 
water which falls into the trough uncer the condenser is used over 
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again, the heat of it not materially affecting the action of the con- 
densers. 

The mercurial steam regulating valve of Messrs. Pontifex and Wood 
consist of a cylindrical casting, having an internal cylinder, passages, 
and a 3in. flange branch, cast in one piece; it is fitted with cover and 
fastenings. ‘The internal cylinder is din. diameter, and is bored out 
for the reception of the gun metal cylinder, which must be accurately 
fitted in place, having passages cast in it corresponding with those in 
the cast iron cylinder for the admission of high pressure steam. A 
gun metal cylindrical slide is turned and fitted to the gun metal 
cylinder, and is attached to a float by means of a cross-head. A 
wrought iron mercury tube is fitted with a castiron box. The appa- 
ratus is provided with a flange for connection to the 4in. pipe to con- 
duct the reduced steam to the expansion vessel, The reduced pres- 


-sure steam (18 lb.) required in the vacuum pan, claritiers, &c., is 


obtained from the ordinary boiler steam (40 lb,) by its action on the 
mercury. According to the rise or fall of the mercury in the 
cylinder and tube, so does the float rise or fall, and thus opens or 
shuts the passages, according to the pressure of steam on the larger 
surface of mercury, which pressure is regulated by the height of the 
column of mercury in the tube. The duty of the box is to 
receive any mercury that may be forced out of the tube by the 
steam pressure in the cylinder, and it is returned through the aper- 
ture in the tube, 

It will be observed that copper enters very largely into the com- 
position of sugar machinery. Such being the case, and, considering 
the character of the metal, it may be usetul to give the weights and 
thicknesses generally adopted in the various portions of the 
apparatus. These are as follow :-—Thickness of dome of vacuum pan 
din. in rim and Jin, at centre; the same thicknesses apply to the 
bottom of the pan; each weighs about 8 cwt. 2 qr. i41b. The 
metal in the worm of the vacuum pan is jin. thick, that in the arm- 
pipe ;4,in. thick, and that in the measure ,;in. thick, The claritiers 
are }in, thick on the rim, and gin, at centre, and each weighs about 
6ewt, ‘The light course of the clarifiers is din. thick; the open 
claritiers and battery of pans or teaches are jin. thick at bottom, and 
jin. at top. ‘The copper troughs are ,\;in. thick ; copper main to the 
bag filters, }in.; copper pipes in the evaporator, jin. thick; copper 
p'pes in monte-jus, Ssin. ; copper main to charcoal filters, ,3;in. thick ; 
the air vessel to the pumps, sin. ; and the float for the condense 
water box, yin. thick. 

The following is an estimate for a set of apparatus as usually 
supplied to work with a 16-horse power sugar mill, and is sufticient 
to take the full produce of juice from that sized mill when working 
at its best. ‘The prices are for the goods packed and delivered at the 
works :— 

ESTIMATE. 
1 16-horse power cane mill, pump for raising liquor, 3 spur £ 3, d. 
pinions to connect rolls, intermediate gearing, 1 high-pressure 

16-horse power horizontal engine and fly-wheel, 1 Cornish 

boiler, 20ft. long, 6ft. diameter, and 3ft. flue, fitted and 

mounted complete; the whole, including all necessary 

bolts, &c., complete for fixing .. «- oe «e «8 ow - 1450 0 0 
1 7ft. inside diameter strong and highly finished copper vacuum : 

pan, with large copper worm, steam branch direct into 

Jacket, gua metal steam and air valves, copper measure, 

copper safety receiver with arm-pipe, cast irou condenser, 

with gun metal dial cock and copper injection pipes, 2 con- 
dense water boxes, glass gauges, barometer, thermometer, 
proof stick, &c., complete .. .. se ee oe «se we «ve 
1 cast iron staging, supported on columns, to receive the 
vacuum pan, with flooring plates, hand rail and stairs, and 
with air pumps, engines, MC... 1. «1 os ce ee oe oe 
6 strong copper steau clarifiers 5ft. diameter, with cast iron 
steam jackets, gui metal steam valves and two-way cocks, 

2 copper channels, ani copper pipes from Uischarge cocks .. 895 0 0 
4 wrought iron bag filters of 60 bags each, with gun metal 

draw-off cocks, steam cocks, copper main, &c., and one set of 


1,913 0 0 


bags to each oe 0s 90 oe os cece oe cc os cf 880 0 6 
1 wrought iron evaporating or clear liquor heating cis- 

tern, with copper steam coils, gun metal valve, discharge 

Oe aa ae ae ee ee ae ee ee ee ee ee 65 0 0 
1 wrought iron monte-jus, with gun metal cocks, copper 

Pinem, GG, oc ce sa 00 oe te 06 68 cv co ve. ve 80 0 0 
8 wrought iron charcoal filters, stop cocks, &c., copper mains, 

GO BE sc 6h ov. 24 06 66 2H ce 66 wc ee eel OO OD 
10 wrought iron store water tanks, pipes, cocks, &c., steam 

pipes to all vessels, and sundries... «2 1. + «e oe +» 470 0 0 
2 30it. Cornish boilers, mounted, complete .. .. 500 0 0 


2 open copper clarifiers of 600 imperial gallons each, with dis- 
charge cocks, &c., and 4 open copper pans or teaches of 200, 
300, 400, and 600 gailons contents respectively .. .. .. 593 0 0 


Total cost... 22 se se co of £6,761 0 0 


The above estimate may be taken in round figures at £7,000. As 
will be seen, this does not include Messrs. Pontifex’s surface con- 
deasers, which if employed add about £6U0 to the above sum. 


Machinery and apparatus such as have been described, and fitted 
with all the modern improvements, are. it is true, costly in erection ; 
but they very soon pay for themselves, in the superior quality of the 
article produced, and the greater return for the same quantity of 
canes, By employing the strong mills and powerful engines as now 
manufactured, the canes yield 4 much larger percentage of juice 
than previously ; and the megass leaving the mill being much drier, 
is in a better condition to be used as fuel. By applying steam heat 
and boiling in vacuo at low temperatures, the colour is improved, 
and less of the sugar is converted into molasses; so that estates 
which were formerly worked at a loss may, by the introduction of 
improved machinery and utensils, be made to yield a protitable 
return, 


Anrticte V.—IMrrovements. 


A long account might be given of the numerous interesting and 
curious attempts at improvement in all the various processes of sugar 
manufacture ; but there are two reasons why no detailed statement 
will here be made of the alterations—otherwise called improvements 
—which have been proposed from time to time. The first is, that an 
outline description of them would occupy an evening, and would be 
out of place in a paper; and the second is, that no practical purpose 
would be served thereby. It will, therefore, be sutlicient to refer to 
such improvements as have come under the author’s notice, and 
justify a reference by their practical character. Iu the arrangement 
of the mill gearing Mr. N. P. Burgh, the author of a very practical 
work on sugar machinery, makes a girder-like frame, or ia section as 
the letter U inverted, the engine used being horizoatal, The first 
motion shaft is on a line with the crank shaft, and the second mo- 
tion shaft is supported by two plummer blocks, one of which is 
secured to the engine bed-plate and the other on the main framing. 
He argues that a greater stability is obtained by surrounding the 
gearing with a framing than by any other means. The disconnecting 
year is somewhat novel; instead of the square coupling or the disc 
coupling a socket is preferred, the shafts of both spur wheels and top 
roll being fitted with four keys, the socket being made to slide on 
these keys; corrugations are cast and turned on the surface of the 
sockets, and by a small spur pinion working into these corrugations, 
a rotary motion being given to the pinion, the socket slides forward 
or backward as required. An improvement on the adjustment ot 
the cane returner is attained by double wedges at each end of the 
returner, the smatler end of each wedge being screwed; adjustment 
is produced by turning a nut on each wedge With reterence to 
vacuum pans it is to be observed that, in most cases, the stop valve 
of the condenser is secured on the outside in a separate case. Mr. 
Burgh, however, inserts the valve in the connecting pipe, at the 
bottom of the condenser. Motion is imparted to the valve by a lever 
outside the condenser, the connecting rod being inside. © By this 
arrangement simplicity and direct action are attained ; also, when 
the valve is closed the water in the condenser aasists to reader it 
tight. When the valve is open tue water can pass direct from the 
condenser, while in the ordinary mode the exit must be made at 
right angles, thus increasing the friction, and reducing the vacuum. 
For creating a vacuum double-acting horizontal pumps are preferred 
to the single-acting vertical type, which have to be entirely dis- 
arranged for inspecting the foot valves, As the steam cylinder is 
between the pump and the fly-wheel, and as each set of valves can 


| spaces being on alternate sides ofthe tray. It is cast in several 





be inspected by separate doors, simplicity and economy result, and a 
better vacuum can be maintained. 

The use of steam in sugar houses, whether for colonial or home 
produce, has now become geueral, and its economical use is a matter 
of the first importance. Steam at a given pressure occupies a certain 
space and creates a given temperature; hence, in all modern sugar 
factories the use of the expansion valve is considered imperative. 
These valves are of various kinds; lever action and spring and weight 
balances are the most general. Stufling-boxes create friction, and | 
in the case of the expansion valve the action of the steam causes | 
the reduction of pressure. Now, if the spindle of the valve and the 
valve itself be acted on by the stuffiag box and the steam a great 
inequality of action will be the result; valves so arranged require 
the most critical adjustment. In order to mitigate these evils Mr. 
Burgh has effected an arrang t whereby stutling-boxes are dis- 
pensed with, and the action of the steam on the valves is rendered 
nearly neutral. The form of valve used is of the double-beat type ; 
a piston is connected to the valve by rods, and on the steam entering 
the casing, it passes through and around the valve, and, before its 
exit, operates on the pistoa, the latter being regulated by a spiral 
spring at the back. Hence rods, valve, and piston are within the 
casing, and the only friction imposed is beyond the steam, and is due 
to the metallic rings in the piston. 

‘The next improvement will be the “ Bour evaporating pan,” so 
named after the inventor, Mr. Bour. While observing the working 
of the Wetzel pans he found that larger grains of sugar were pro- 
duced at the discs at the ends than in the middle, where the breaking 
up motions of the tubes disturbed the formation of the crystals. He 
then concluded that to dispense with the tubes and make a series of 
discs over the whole length of the pan would give better grains of 
sugar all over, and also have a greater amount of heating surface, 
These pans are now getting well into usein sygar-growing countries, 
as a very good sugar can be made in them by ¢he ordinary attendants 
on the estate. The patent has become the property of Messrs. D. 
Cook and Co., of Glasgow, who appear to be successfully working 
it. Tne Bour pan consists of ten hollow dises of copper, mounted on 
an axis ofa form which allows the steam to communicate freely with 
all the discs, and, at the same time, collects the water resulting from 
the condensation, and carries it off at one end. In the inside of each 
disc are two spoons, running from the extreme diameter of disc, and 
terminating in the axis into which the water is delivered. On the 
outside of these discs are a number of small buckets, which lift the 
liquor as the discs move round, and which, being open at the sides, 
admits of spreading itself as a thin film over the surface, not im- 
mersed, which is remarkably favourable for rapid evaporation. Where 
the Bour pan is used the number of pans in the battery may be 
reduced, in some cases only three pans being used, and the finishing 
completed in the Bour pan without any risk of carbonising the sugar, 
from the ease with which the steam can be regulated to the heat 
wanted. ‘The speed of the revolver may be from ten to twenty revo- 
lutions per minute. Where steam is plentiful equally good sugar is 
produced by the quick speed, and nearly double the work performed 
in the same time. In an estate in l’enang one of these pans has 
cooked 12 cwt. of sugar per hour, from 20 deg. Beaumé, as taken from 
the battery, the temperature never exceeding 170 deg. Fah. The 
pan may be driven by a small engine, the exhaust steam of which 
is carried through ths pan, or by any convenient arrangement from 
any other source of power. The exhaust steam from an engine is 
that generally employed, but direct steam from the boiler through a 
small pipe may be used, with a regulating cock attached. A satety 
valve is fixed on thet p of the column where the steam enters, which 
blows off at 2 lb. per square iuch; this prevents bursting from over 
pressure. 

We now pass on to notice the valuable invention of Mr. Alfred 
Fryer, of Manchester (of the firm of Fryer, Benson, and Forster). It 
is called the concretor, and its object is the more rapid condensation 
of the syrup. The machine consistsof three principal parts—a tray, 
acylinder, anda drum. The tray is placed as close as possible to 
the sugar mill, and receives the juicy direct from the rollers. It is of 
cast iron, 3uft. long by 6tt. wide, and Gin. deep. It is crossed by ribs 
or ledges, which run from one side nearly to the other, the vacant 





lengths, which fit into each other, aad should any length be injured 
it may easily be removed and replaed by a new one, ‘This tray is 
set up at a gentle slope, so that the juice received at its upper end 
tlows in a continuous stream, not npre than about fin. deep, back- 
wards and forwards, from side to sile to the lower end; the whole 
length of the passage in the machinc itself is 140 yards. Underneath 
the tray is the furnace, the flame of which spreads evenly along the 
bottom in a broad sheet, tho dratght being perfectly clear and 
uninterrupted. ‘The time occupiec in the passage of the juice 
through the tray is about five minutes, in which short period eleven- 
sixteenths of the water are driven of, and the juice has already be- 
come what is termed “sling.” 

On leaving the tray the liquor is passed at oncejinto the second 
art of the machine, called the cylnder. This is of copper, 2vft. 
ong and 3ft. 6in. in diameter, and itis kept slowly turning about six 

revolutions per minute by a small angine attached for the purpose. 
The cylinder is partially open at theends, oaly a narrow ledge being 
left, retaining a shallow quantity ¢ the liquor in the lowest part, 
from which the constaut revolution of the cylinder carries up a thin 
pellicle or film of syrup. The outsice of the cylinder is heated by 
waste heat from the tray or its furnae, or both. Through the inside 
of the cylinder a blast of strongly hated air is driven; however hot 
this air be made it is impossible by is means to bura the syrup, the 
heat being instantly absorbed by the particles of water, as they are 
carried off by the blast. By an ingmious arrangement the liquor is 
continually passed into aud remo’ed from the interior of the 
cylinder. When it is remembered hat its inner surtace exposes to 
the drying action of the hot bias, a surface of syrup of more 
than 192 square feet, it is no matterfor wonder that the desiccation 
proceeds very rapidly. On the removal of the liquor after a stay ia 
the cylinder of a very few minutes al possibility of fermentation is at 
au end, and the concentrated syrup might in this state be safely stored | 
in bottles or casks for shipment. ‘l) do this would, however, be to | 
carry with the sugar a small quantityof water, and to incur the risk | 
of leakage. It is, therefore, passed tothe third and last part of the | 
machine, called the drum. | 

The drum is a large cylinder of iro and copper, 4ft. long and 4‘t. | 
diameter, heated within by waste stein from the small engine, and 
the syrup is distributed along its iurface. The drum 1s driven 
slowly at the rate of two revolutions per minute, and its surface is 
swept over by a hot blast, which reuoves from the syrup the last 
particles of water, thus finishing tle formatioa of the concrete. 
This is taken off as fast as it is forma by a scraper attached for the 
purpose. While warm it is plastic,and may be cast into blocks of 
any convenient shape and size, but i hardens as it cools. in this 
state it may safely be packed for slipmeut in bags or matting; it 
shows no tendency to deliquesce, ari of course cannot drain. (A 
sample of sugar and molasses prepard uader the ordinary process, 
and a sample of concrete from the sme juice prepared by Fryer’s 
process were exhibited.) No lime orother chemical is used, and, as 
will bo observed, no molasses are nade. Whatever crystallised 
sugar is in the cane juice is also presejt in the concrete. The colour 
of the concrete is so good as to be cetainly preferved by the retiner 
to good Muscovado sugar, and its mke does away with hogsheads, 
punucheons, molasses, ram 2nd curinghouses, while the increase in 
value and the saving of drainage apear to equal more than £4 
sterling per hogshead. The concretc, the cost of which is about 
£1,000, does its work at the rate of Luewt. per hour. 

Artificial refrigeration is evidently ¢stined to receive most impor- 
tant industrial applications. Already ia the paratlia oi manutac- 
ture, and in the ingenious process by vhich M. Balard and M. Merle 
obtain chloride of potassium from sea rater, it renders most valuable 
service, and now, acvording to a recot statement in the Mechanic's 
Magazine, M. Alvaro Reynoso, of davanna, is applying it to 
the concentration of syrups. In face of the well-known tact that 
water, in freezing, becomes completelyseparated from whatever it 
may have previously held in solution, nd of the successful working 
of the process by which Carré and othes produce any desired degree 





| 





of cold by mechanical means at @ scarcely appreciable cost, one 
wonders that no one should have thought before of applying artificial 
cold to the extraction of sugar from syrups, especially when it is 
remembered how injurious the action of heat is apt to be. However, 
M. Reynoso has conceived the idea at last, and is devoting himself 
energetically to its realisation. He is in England just now, testing 
the respective merits of the various cold-producing appliances in use 
here He has found that a syrup marking only 6 deg. of Beaumé’s 
saccharometer becomes converted by cungelation into ice and a syrup 
of 30 deg. Should it be found that the cold does not injure the 
syrup, we may look to see great changes in the processes of sugar 
manufacture. 

A few words upon Chinese sugar. It appears that much extra 
ground has been set apart at Swatow this year for the cultivation of 
sugar, in consequence of the demand in the north of Caina for this 
product, The Chinese method of pressing sugar is most rude. The 
cane is passed between two perpendicular granite cylinders—one, 
being turned by oxen, gives a motion to the others by means of cogs 
cut in the granite, and shod with hard wood; the juice is thus ex- 
pelled, and runs through a channel cut for that purpose into a large 
wooden tub, from which it is removed to the boiling hut closely 
adjoining. These cylinders are not at all firmly fixed, depending 
altogecher upon their weight to keep them in position. A company 
of Europeaus working a modern sugar mill might make a large 
protit, if the Chinese would consent to sell their crops when ready 
for cutting. An improved cane mill was imported by an English 
firm, but the natives refused to purchase or even try it—a fact vot 
to be wondered at when we tind people taking a pride in defying all 
change. 

In concluding this section, and, in fact, the paper, the author 
would observe that he could wish it had been more comparative in 
its character than it is. But, as an excuse, he pleads the difliculty 
of obtaining information of practical improvements, by which alone 
the desired character of the paper could be attained. It is, however, 
to be hoped that the discussion may elicit facts which have not come 
within the author’s reach. It was originally intended that the paper 
should embrace the relining processes; this was, however, found im- 
possible, but the author hopes the object may be compassed at some 
future period, 


DUBLIN EXHIBITION. 
3rd October, 1865. 


List or Exarerrors ror wHose Macaines, &c., Paize MEDALS HAVE 
BEEN AWARDED, 

Lesianc, D. F., 102, Fleet-street, City, London, E..C., for his 
dioptical water gauges for steam boilers. 

Russell aud Sons, J.. Wednesbury, for their wrought iron tubes. 
ee and Sons, J., Newcastle, for their railway springs, buffers 

Cc. 

Barker and Co., J. W., Griffith Works, near Cardiff, for excellent 
quality of iron, 

Turner, W., Hammersmith Ironworks, Dublin, for original 
designs of great merit. 

Sharp, Stewart, and Co, (Limited), Atlas Works, Manchester, for 
pend machine touls, and for ingenuity and exosilence of workman- 
ship. 

Easton, Amos, and Sons, Southwark, London, for excellence of 
slate-dressing machine, 

Hunter, G., Maentwrog, Merionethshire, North Wales, for iuge- 
nuity and progress in sla.e-cutting machinery. 

Cay, J. C., Phosaix Foundry, Bury, Lancashire, for excellent 
desiga and execution of steam engines. 

Hackworth, J. W., Darlington Engine Works, Darlingioa, for 
ingenuity and design of a remarkably elaborate steam eugine. 

Sturgeon, L., near Leeds, fur his steam hammer and for pro- 
gress. 

Muir, W., and Co., for their excellent collection of machine tools, 
lathes, & >. 

Schaffer and Budenberg, George-street, Manchester, for water 
meter and pressure gauges. 

Owen’s Patent Wheel Tire and Axle Company (Limited), Phaaix 
Works, Rotherham, Yorkshire, for excellence and progress. 

Courtuey, Stephens, and Co., Blackball-place, Dublin, for inge- 
nuity, progress, and a great varicvty of excvilent machines and 
apparatus. 

ering, G. E,, Lockleys, Welwyn, Hertfordshire, for invention 
and progress in the construction of the permanent way of a rail- 
way. 

The Broughton Copper Company (Limited), Broughtou Copper 
Works, Manchester, for a fine collection of copper tubes, &o. 

Moore and Manby, Dudiey, and 3, Billiter-square, London, for 
collection of rolled iron, 

Penn and Sons, J., Greenwich, for models and excellence of 
workmanship, 

Krupp, F., Essen, Rhenish Prussia, and 11, New Broad-street, 
London, E.C., for progress in the manufacture of steel, also for the 
new invention of a stee! 110-pounder gun. 

Ward, W. H., New York, for ingenuity in the construction of 
railway turntables. 

Siemens Brothers, 3, Great George-street, Westminster, S.W., for 
a fine collection of excellent electric apparatus for telegraph pur- 


ses. 
“Tae F. N., 445, West Strand, London, W.C., for a most 
useful invention of patent electric signals. 

The chair was occupied on the declaration of the Awards, in the 
Exhibition on Monday evening, 2nd October, by the Duke of 
Leinster: others present, Eari Russell, Earl of Meath, Lord 
Houghton, the Lord Chancellor, Chief Secretary, &e. 








Pyeumatic DesratcH.—Oo Tuesiay a small goods train was 
driven turough tue company’s tube from the ceutral station ia 
Holborn to the terminus at Euston station, passing beneath Holborn, 
New Oxford-street, ‘Tottenham-cuurt-road, lfampstead-road, and 
Drummond-street, on to the Euston station, a distance of about two 
miles, having some sharp curves on approaching the North-Western 
station. ‘lhe width aud height of the tube were 4ft. Gin, respeciively, 
tails being fixed in it for the carriage wheels to run upon. At the 
central station in Holborn two tubes were carried beneath the fuot- 
way and ground floor of the building; one connecting Euston station 
with the central station, and the other being intended to connect the 
latter with the Post-oifice in St. Martin’s-le-Grand. ‘This tube has 
only been carried to Hoiborn-hiil. In the Holborn station the back 
portion of tne building was occupied by three boilers, each of which 
could be worked up to a pressure of 30 lb. per square inch. Asa 
tule only one boiler will be worked at a time, though all three 
could be used if necessary. Between the boiler-room and the 
arrival and departure platform is the engine-room, fitted with two 
24-horse power engines, which work the shaft of the circular disc 
or fan, 22ft. in diameter. This, revolving rapidly upon its axis, 
having enclosed air chambers, could be used either for propelling 
the laden trains forward by atmospheric pressure behind them, or 
for drawing them vack through the tube by forming a partial 
vacuum betore them. he trucks of goods, accompanied by one 0 
the attendants, were blowu through the tube to Euston in about five 
minutes, showing the ease with which a portion of the goods and 
parcels trattic of the metropolis would shortly be conducted. Wheat- 
stone’s telegraphic apparatus was used at the stations, and was found 
to act weil. ‘The entrances to the tubes in the stations were opened 
or closed as required. In the station there were two main lines of 
rails and three sidings, the distance between the rails being 3ft. S}ia 
‘There were also two traversing platforms for shifting the trucks from 
one part of the station to another. The Duke of Buckingham, the 
chairman, and some of the directors of the company, were blown 
from the Holborn station, under the supervision of Mr. Rammell, 
the engineer, through the tube to Euston, which distance was 
accomplished in the suort space of tive minutes. The tube between 
Holborn and Euston station is now complete, and ready for opening. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the i 
Correspondents.) 





of our 
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SCREW PROPULSION, 

Sim,—I hope you and “C.” understand each other on the subject 
of screw propulsion. For my part, I confess I do not understand 
“C.,” but I thing I have a tolerably correct notion of what is meant 
by slip, either positive or negative, and that both are best illustrated 
by the driving wheel or wheels of a locomotive eugine. There is 
positive slip when the rails are greasy, and the wheels epin round, 
or ekate, a8 the French say (patiner), without propelling the engine ; 
the slip is negative when the evging is travelling on @ curve, in 
which case the outside wheel is di by the cater must be 
dragged, as it revolves at exactly the same rate as the inside wheel, 
and yet must travel over a greater length of rail in the same time. 
In both cases the wheel forms part and parcel of the engine. 

If ‘#C.” puts the problem of screw propulsion in the form of an 
equation, he will see that a propeller may slip without ceasing to be 
cunvected with the shi ‘ 

A friend informs me that the Brighton Railway Company's new 
steamer Bordeaux, mentioned in a recent number of THE ENGINEER, 
yan @ race with the Orleans on Saturday, from Newhaven to 
Dieppe, and was beaten by the latter, which arrived about seven 
minutes before her, that is to say, a good milea-head. The wind 
was blowing fresh from about E S.E., and the sea was high enough 
to test the vessels as to seaworthiness. The Orleans, which be- 
longs also to the Brighton Railway Company, is not a new vessel, 
but she had a thorough overhaul last spring. She was built by 
Scott Russell. B. 0. W. 

Newhaven, October 11th, 1865. 





THE BOARD OF TRADE TEST FOR MARINE BOILERS, 

Sir,—As a practical inspector of boilers, will you allow mea few 
words on the Board of Trade test for marine steam boilers, and the 
four questions lately issned therefrom to the principal marine boiler 
makers? Government measures and servants being in a sense 
public property, they are fairly open to public criticism, and your 
criticism, especially, it is hoped will do much good. What might 
be done quietly enough by private persons and boiler associations, 
.nd insurance companies that is not according to “ Cocker,” cannot 
+o be done by the Board of Trade. Notwithstanding the very able 
letter of your correspondent“ X. Y. Z.,” I think those four questions 
are very simple and easily understood, and were framed with that 
intention. As to whether they are the best four questions that 
could have been circulated, is quite another thing, and I quite 
agree with you, Sir, that your four questions are more practical and 
engineer-like; but we can hardly expect such questions as yours 
to issue from the Board of Trade as at present constituted, the 
president of which, possibly, knows no more about the staying 
of “ flat surfaces, &c.,” than the flat surfaces, &c., know about him. 
Nevertheless, these four questions are evidence that marine bvilers 
are inspected and tested under the authority of Government, and 
you acknowledge that the “practice of the inspectors is sublime,” 
although the theory, as evinced by the four questions, is dangerous. 
Never minding the theory, I think this “sublime practice” of the 
engineers when testing is just the all-important point, and it is 
about this 1 wish, by your indulgence, to add a few words. 

I am in the habit occasionally of proying boilers by hydraulic 
pressure, but I frankly confess that I never yet satisfied myself 
as to the condition of a boiler after such proving. I never saw the 
Government inspectors prove a boiler by water pressure, nor do I 
know what they consider a satisfactory test. Perphaps you, Sir, in 
your next remarks on this subject wonld fayour your readers by a 
little information on this point; and I will now tell you what is the 
“ sublime practice” of testing land bellere as carried out by some 
of, the leading boiler makers in the provipces, as witnessed by the 
writer, namely, they will tip a boiler, 7ft. diameter and 30{t. or more 
long, across two or three planks; it (the boiler) may be nearly 
round to begin with, but very likely it is not truly round by a few 
inches in the shell part. After plugging up the holes as tight as 
they can (I never saw them made perfectly tight under any cold 
water pressure), and when the pump is connected, the strongest 
men with the least sense are put 19 work it; and I have seen 
them fight the gauge until They were exhausted, and then 
give up. As to gauging, examining, or looking for bulges and 
strains, while under the test, all that is quite out of the question. 
On one such occasion | wag present aud remonstrated with the 
boiler maker and boiler owner op such a ridiculous proceeding going 
under the name of a test, but they were both dead against me, the 
former being quite satisfied, while the latter said he wanted the boiler 
at work, and thought this hydraulic testing was a new thing coming 
out. You will now, Sir, be able to form a comparison between this 
mode of testing and the “sublime practice” of the Board of Trade 
engineers. Talk about a bit of bulging! Why I could take you to 
boilers that bulge out two to four inches while under their ordinary 
working pressure, and if you dare to report them their owners will 
take care not to pay for any more inspection. Is it not time, Sir, 
that the Board of Trade extended their operations to stationary 
boilers as well as marine boilers? If it would do any good I conid 
prove numbers of cases where the inspectors of boiler associations 
and companies have been grossly insulted for doing their duty ; 
and if the right hon. the President of the Board of ‘Trade cannot 
believe this Jet him apply to a distinguished constituent of his in 
the cotton district, and he will vouch for the truth of it, although 
that same distinguished constituent would as soon see his Satanic 
“—~ himself as a Government inspector in his factory. 

The relative proportion the testing pressure should bear to the 
bursting pressure of a new or old boiler is, 1 suppose, the principal 
point in dispute among engineers in this matter of proving boilers ; 
and it is on this point, I suppose, that the Board of Trade officials 
wished to get the opinion of the marine boiler engineers when they 
issued their circular. How far is it safe and prudent to strain 
boiler plates and joints of a given form and dimensions without 
injuring them when made of good material and good workman- 


ship? These are questions well worthy tbe considezation of | 


engineers and your correspondents. Without attempting to quibble 
about the four questions of the Board of Trade I must say | think 


No. 8 particularly mild when it says—“ Is not a thorough exami- | 
nation impossibie in many instances?” I don't know that it is | 


any more impossible to thoroughly examine a boiler in a ship's 
hold than it is to examine a boiler buried in brickwork. The 
greatest impossibility I meet with is the owner’s consent tu a 
thorough examination when it involves any expense. 
344, Ickneild Port-road, Birmingham, Joun Swirt, 
October 9th, 1865. Resideut Inspector. 


Sir,—We are all under a deep obligation to you for calling atten- 
tion to a recent circular of the Board of Trade. 

I turn out a good many boilers one way and another for home and 
abroad, and I am sorely fixed by these pew rules. 

When a party comes to me to order a boiler and says, “ this 
boiler is to stand the Board of Trade survey,” 1 always make the 
stays to stand about 5,000 Ib. to the square inch section; but now, 
we understand, that all that has been changed, and that the test of 
“strength, as at present adopted by the Board of Trade,” is an 
hydraulic pressure of double the working pressure ; that is, it is only 
the test we used to put on to see if the work was tight under the 
old Board of Trade rules. 

Can ycu tell me how long this rule has been in use, for I did not 
know of it before I saw it in your valuable paper? It will givea 
good deal of trouble, because parties will want things done as cheap 
&s they can, so long as they will just pass the Government inspectors, 
“like the cheap bad houses, that are built to pass the district sur- 
veyors.” If an explosion happens it will be said there is no fault 
anywhere, because the boiler is made according to the Board of 
Trade rules; and when their new rules are adopted everywhere, 
there will be twenty explosions where there is one now. 

The rule I always acted on, of staying the boilers, as Ieaid above, 


made the boiler prove from eight to ten times as strong as the working 
pressure; and the present practice only requires it to be twice as 
strong. One is safe and the other is not. 

I wonder if the gentleman who framed the“ present” practice, 
knew that he was reducing the chances of getting safely to the end 
of a journey nearly 500 per cent.? If he did not know it I hope he 
will soon know it, and go back to the well-known safe practice of 
5,000 1b. to the square inch of stay. 

A Practica, BorerwaKer. 

P.S.—Is there not an error in the last question? If you first 
regulate your pressure to 5,000 Ib. per square inch section of stay, and 
test to double that pressure, or to 10,000 Ib., it is clear that'you must 
exceed 5,0001b. Will Mr. Robertson be good enongh to explain 
it, for it is a thing no fellow can understand, ' 





PATENT LAW, 

S1r,—In a former letter I drew attention te 
showing the natural tendency of the particu ar practice of the law 
officers of the Crown in connection "it feuts, to produce on 
their minds an impression of the great diffighlty of dealing satisiag- 
torily with patents on account of their indistingtpgss. 'T haye since 
then given some more thought to the subject, and have looked 
through some provisional specifications, the Féguit of which has 
been to deepen my conviction of tke truth of my former assertions. 
But then, if Iam right, we have disclosed to us a fact which con- 
siderably diminishes the force of the objections of Sir Hugh Cairns 
and others who contemplate paterts from his point of view. And 
it is the more important to bear this in mind just pow, because an 
argument against patents recently appeared in ths Zimes, in which 
it was urged, as a strong point,that distinguished lawyers who 
profited by patents were opposed to them. It may, however, be 
reasonably asked what loss woull be really incurred by the said 
distinguished lawyers by the remval of patents from their practice ? 
They did not gain their eminedt positions by patents, nor is the 
maintenance of their position at al contingent upon their connection 
with the practice relating fo pateste. This consideration, as well as 
the assumed fact to which I haveabove adverted, has a tendency to 
weaken the argument alluded to, 

It ought not to be a matter of surprise that lawyers who are un- 
able to read mechanical drawing; with facility should find difficulty 
in recognising the limits of mejhanical inventions; but this is no 
reason why TBose who have beey originally educated as mechanical 
draughtsmen, and who are cortinually giving their atiention to 
drawings of machines, should find the same me ab And i 


some considerations 


think it will be admitted that very few lawyers are able to read 
mechanical drawings with facilty. Lord Westbury, indeed, in the 
sewing machine case (Foxwell t Bostock), translati é lines of the 
drawivgs into words, because le regarded them as “a constituent 
part of the statement of the nature of the invention contained in the 
provisional specification.” Bu how often is this dune with any- 
thing like completeness and acmracy on the bench? And yet it is 
quite a common occurrence fora patent agent to prepare provisional 
specifications from drawings vhich convey to his mivd the nature 
of the invention in each case As regards communications from 
abroad, he would often fini g-eat difficulty if he had not the 
particulars of the invention explained to him in the universal 
language of @ mechanical drawing. 

I refer to these matters merelyto warrant mein remarking that 
the special difficulties felt by seme lawyers as to the meaning of 
mechanical drawings, are not fel by draughtsmen, and, preety, Bg 
the unintelligibility to a lawyerof <n invention conveyed by a 
drawing, is uo necessary proof ojts real ambiguity. 

But I must not take up more f your space on the subject of the 
difficulty felt by Lord Stanley and it is presumed by Sir Hugh 
Cairns), as to the ibility a ¢alivg satistactorily with specifica- 
tions in courts of lew “My ow conviction from long experience 
is, that it is possible so to strengten the court as to render it capable 
of construing the documents dGnitively in the first instance, and 
thereby greatly to limit the dings. And, ip the course of a 
comparatively short space of tin), the principal objections now felt 
to patents would be thereby remyed. 

1 will now refer briefly to be other objection raised by Lord 
Stanley. ‘“ Many small patenti(said he) were taken out simply 
upon speculation, upon the cajulation that some day somebody 
might require to use them, ani then they could come down and 
levy a tax on him.” 

Instances of this kind have ceainly not come under my observa- 
tion. The payment of £50 stmp duty at the end of two years 
and a-half from the filing of tb complete specification has a great 
tendency to bring such patentso an end or to cause them to be put 
into useful operation. This olection is often urged, but the proofs 
of the alleged evil are seldom yoduced when asked for. 

Even Mr. Mactie, when addrising to five firms of sugar refiners, 
composed of ‘all men of abilitand large experience,” the question, 
** Does the multiplicity of patets embarrass the refiner ?” obtained 
answers in the uegative in thee instances, and a modified answer 
in the affirmative in a fourthinstance; while in the fifth nothing 
is said which indicates that mth inconvenience had been felt. 

Lord Brougham, in his openig address at Sheftield, referred to the 
difficulty of the subject of abashing patents as involving also the 
copyrights of authors. But iis question is too large for me to 
evter upon at present. Therare great difficulties involved in the 
state of things that would t caused by tive abolition of patents, 
which probably Lord Stanley 1s not sufficiently taken into account. 

Wittiam Spence, Assoc. Inst. C.K. 





8, Quality-court, Chancery-ne, 1Uih October, 1865. 





TREINJECTOR. 

Sin,—May I be permittedto ask your correspondents their 
opinions of the divergent tubewhich, it was stated in the Aréizan a 
| short time back, was the causof the steam forcing water into the 
| boiler? Now it appears to n that if the divergeut tube had any 

superiority over the straight be, I should be inclined to thiuk that 
perpetual motion was discoved. ig 

Uct. 11th, 1865. 





Sin,—There are more pediarities in the action of the injector 
| than the oneI referred to imy former letter. Among the rest I 
| have found the following iniy experience :— 

| When the engine is runng with the steam off, or standing 
(which was the case referre to formerly), if the heating cock or 
| blowpipe be opened, or if 1ere be any considerable leak in the 
boiler, either in the wateror steam space, the injector plays 
sweetly. But when the enge is running at high speed, A the 
tender and train brakes areiddenly and continuously applied, off 
goes Sam, aud no modificwn of the steam or water supply can, 
under these circumstances,eep it going! Would this not point 
to the probability that the iframent would not be available where 
the eteam for working thejector were the only demand on the 
boiler ? 

These are only simple fag found during the time I have worked 
the instrument. ; 

I only advance these forbe purpose of exciting an interest in 
them for the sake of all mcerned. I approve of the injector 
highly, and, with all its alts or shortcomings, I reckon it the 
greatest invention of mode times, 

Many of your readers yy know nothing of the peculiarities J 
have noticed; others maye induced to experiment, with a view 
to asceriain their cause, 4 possibly a remedy. The injector is 
the wonder of the age, «mus, among oiher advantages, lessened 
the usual beavy repairs omcomotives in reducing to a minimum 
the lisbility of fracture ishe clacks, no less than the feed pipes 
avd joints thereof. A Roapsrer. 

[ Our correspondent apyently takes no notg of the fact that a 
trifling amouut of primingrill throw the injector off imuiediately. 
So long as the demand fisteam is steady, and the water, so to 
speak, boiling quietly, dor nearly dry steam is supplied to the 
instrument and all goes w; but avy violent agitation of the water 


BRITANNIA HAS CEASED TO RULE THE WAVES. 


A Trans-ArTLantic contemporary, Tue Enciveer, an exceedingly 
able mechanical journal, published in London, attempts to prove 
by an elaborate article that the views we recently expressed under 
the heading “Does Britannia rule the waves?” are entirely 
erroneous. Tue Enoineer does not, indeéd, claim to be an expert 
in naval tactics; but, as an expert in naval structures, we had 
supposed it would regard with a different eye the mechanical 
points involved in the discussion, England’s supremacy is perfectly 
secure, it asserts, because our monitors, in its opinion, “are not 
ships of war at all, aud for the most part about as capable of 
crossing the Atlantic as the old ‘T'rusty.” Safe withiu its 
“ paradise,” it can “ hardly resist a smile when finding the question, 
Does Britannia rule the waves? first asked and then answered in 
the negative, on the strength of the possession of certain large 
gunboats.” Tne Enotnerr cannot bo ignorant of the fact that the 
monitors have successfully vavigated the American coast from 
Maine to Louisiana, and that they have crossed the Babamas and 
exchanged salutes with the Moro. Can it doubt their ability, then, 
to proceed a few degrees further north and blockade the St. 
Lawrence? Or would, in its opinion, Britanpia's supremacy be 
unaffected by the insignificant fact of her being cut off from an 
entire continent ? 

Has Tue Exaryeer reflected whether, in case of such a blockade, 
the appearance of the Warriors and Black Princes in the bay of St. 
Lawrence, with their flimsy side armour and boasted fine sea-going 
qualities, would frighten away the monitors, with their impregnable 
turrets avd guns capable ot riddliug and sivking the casemate 
ships? Our contemporary should consider more closely how naval 
tactics are moditied by recent achievements in maritime warfare, 
It is not a high rate of speed in ber ironclads that can now save 
Britannia’s prestige, Eugland has committed a fatal mistake in 
building only swift ironclads, vulnerable to heavy ordnance. Of 
what use are her present casemate ship-? She cannot effectually 
protect her own coast nor approach the shores of such of her 
cppepente as have adopted the opposite tyotem, based on impregna- 
bility in preferevce to speed. Suppose the Czar sees fit to rebuild 
the fortress at Bomarsuud, cag Bygland with her vulnerable fleet 
Grive his masons from their work while protected by a line of 
monitors ? 

“Two systems of naval attack are recognised by modern artil- 
lerists,” says our contemporary, referring to the two systems of 
projectiles, ‘Ihere are light and swift oves for punching small, 
clean holes, and heavy, slow-moving shot, to “smash off aud break 
up the bull of an opposing ship.” eee hed that we bave sdopted 
the latter system, ‘lus ENqiyegR denounces this “ hammering away 
ata foe until great sections of bis armour fall into the sea;” and 
observes, with much self-gatisfaction, “in this couutry we hold 
that time is of the greatest value in naval actious.” We, too, on 
this side of the Atlantic, understand fully the value of time; but 
we never overlook that the work shoyld be effectually as well as 
swiftly performed. Herce we employ projectiles and charges so 
proportioned that infallible penetration’ and holes too large and 
ragged to be plugged result from the combination. Had Tun 
Enainekr witnessed our experiments with the 15-in. guns aud 60-1b. 
charges it would no longer speculate on the time required to 
“hammer away at the Warrior’s side armour to cause it to fall into 
the sea ;” but be would fall to considering whether the ragged hole 
resulting from the first shot could possibly be plugged, and whether 
the opposite side of the ship would not also be hurt past expeditious 
repairing. ‘ 

Belore considering the impregnability attained by the monitor 
system, we will briefly adyert to the doubts expressed by our con- 
temporary as to the seaworthivess of the monitors. The fears 
expressed by some of our naval officers during the early part of the 
war, with reference to the small class of turret vessels, are po 
longer entertained by those who have had the most experience. It 
is now admitted that no weather is too severe for a monitor that 
has a tight deck and tight deck openings. The larger vessels of the 
Dictator and Monadnock type have been reported by such experi- 
enced officers as Admiral aha and Commodore LKodgers to be 
capable of performing any sea service whatever. ‘The easy rolling 
and good steering qualities of the Dictator are not surpassed by 
those of any iron-clad ship afloat. 

With reference to the impregnability of the mopitors, Tus Ex- 
GINEER overlooks the important fact that their hulls are so nearly 
submerged that the real practical question is, whether the turret 
is invulnerable, and whetuer it effectually protecis the guns and 
gunners against the heaviest ordnance. It would be waste of time 
to criticise the elaborate statement of our covtemporary relating to 
the thin armour and small calibre employed by the English, as 
we employ nothing but 15-in. guns for all monitors, and no turrets 
lees than 1din. thick in those of the first class. More than this, 
our system enables us to double that thickness. The average 
displacement of the large monitors is 65,000 lb. to the inch at the 
load line and 8ft. down; hence, if the turret of the Dictator were 
increased to the enormous thickness of 2{t. of solid iron, the draught 
of water would be increased less than 4in. 

Tue Enorneer will acquire a better knowledge of the advantages 
of our system by reflecting on these importaut facts, and it will see 
that the vaunted Armstrong ordnance is much too feeble to penetrate 
the revolving wrought-iron cylinders which protect the guns of the 
monitors. So far, we confidently claim that, in the race between 
guns and armour, the monitor turret comes off victorious. Apart 
from this, these turrets enable us to bandle ordnance that could 
uct be operated in broadside. Encouraged by this advautege we 
have already produced pieces using 100-pound charges of powder. 

In its estimates of the impregnability of the monitors, Tux 

Enaineer should bear in mind that in fighting trim they are only 
léin. out of water, while the woodwork of their decks is 2{t. deep, 
with armour backing 6ft. deep by 4({t. thick, ‘The uuderside of the 
deck structure being thus below water-line, a horizoutal shot is, in 
fact, resisted by the entire deck—a wooden bulwark upwards of 
50{t. thick covered by from 10}in. to I4in. thickness of iron- plating. 
The difficulty of hitting so nariow a target should also be cousidered. 
Other obviously favourable points might be stated, but it is ueedless 
to advance further argument in support of a system which possesses 
such self-evident advantages. 
We have alluded to the ability of our navy to blockade the St. 
Lawrence. What is there to prevent our despatchiog a fleet of first- 
class n:onitors to the commercial emporium on the Mersey? Will 
the swiftness of the British ironclads prevent it? Will theic 
assumed superior sea-going qualities render our guns less ¢ffective 
or our armour Jess impenetrable when we turn the ports of our 
turrets towards the works where the Alabama was built? Our 
contemporary will probably reiterate his opinion that.the American 
monitors cannot carry coal enough for so long », voyage. We 
advise Lis countrymen uot to place so great « distrust in American 
inventive genius a8 to suppose that auxiliary means would not be 
found to overcume so smail an obstacle—New York Army aud Navy 
Journal. 


Rattways 1n Iivussta,—Tbe Nord contains an enticing description 
of the railway carriages now running on the Moscow and St. 
Petersburg line. It appears that for the trifling addition of two 
roubles to the usual fare, travellers are received in brilliantly lighted 
salons, around which )uxurious sofas aud arm chairs inviie the 
weary to repose, while perusing the latest periodicals and newest 
novels, which are ecattered on the tables of this salon ambulant, 
When the hour of retiring arrives the valet de chambre conducts the 
gentlemen passengers to the tabagie previous to their being showa 
their sleeping apartments, while smart /emmes de chambre point 
out to the lady travellers their bedrooms aud boudvirs, fitted up, as 
the advertisement says, “with every modern luxury, including 
baths, &c.” The ‘abagie on this favoured line of railroad must 
realise the smoker's idea of Paradise, so perfect are its coutrivances 








may throw a quantity ofpray into the steam space, and produce 
the results referred to.—] E.} . 
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PARNACOTT’S IMPROVED MACHINERY FOR SHAPING 
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Tuis invention, by E. J. W. Parnacott, of Leeds, relates to a 
novel arrangement of machinery for shaping and sharpening the 
teeth of saws by the aid of emery wheels’ or other rotary cutters, 
the object being to complete the sharpening of saws geverally by 
machinery. In order to attain this end the relative adjustment of 
the saw (whether it be a straight saw or a circular) and the emery 
wheel or cutter is provided for, so that all the cuts required to com- 

lete the saw sharpening operation may be given by the machine 
nstead of relying as heretofore on finishing by hand the more 
complex forms of teeth. 

Most of the details of the improved machine will be familiar to 
those who are acquainted with the machine which forms the subject 
of a patent granted to William Clark, dated November Ist, 1858, as 
a communication from abroad, and it is to remedy the defects of 
that machine, as respects its inc tency to finish jrullet teeth, that 
the present machine was designed. Tho saw blade is held in a 
compound clamp, which slides upon a horizontal table, to which it is 
capable of being fixed securely for the purpose of presenting the 
saw to the rotary cutter. This table is mounted on pius, which 
allow of its being rocked from side to side, in order that the saw 
blade may be raised at one end and depressed at the other to suit 
the angle of cut to be given to the saw teeth. Thestraight or blade 
saw is traversed longitudinally past the cutter by means of a hand 
wheel working a pinion and rack with which the compound clamp 
is fitted. The cutter is mounted in a vibrating frame carried by a 
horizontal turn plate, and its forward movement to reach its work is 
adjusted by a fixed stop, so that a uniform depth of tooth is ensured. 
A vertical movement is given to the cutter by means of a screw and 
hand wheel, which raise and lower the bracket that carries the turn- 
plate. This vertical adjustment determines the angle at which the 
peripbery of the cutter will act upon the saw, and it thus enables 
the cutter to make a square or a chamfer cut as desired. 

In the accompanying engravings, Fig. lis a front elevation of 
the improved saw-sharpening machine ; Fig. 2 is a side elevation of 
the seme, partly in section; Fig. 3 isa back elevation, showing the 
standard table and driving gear ; Fig. 4 is a partial sectional plan, 
showing the turntable which carries the cutter frame, and Fig. 5 is 
a plan view of the clamp for holding a blade or web saw, and pre- 
senting it to the emery wheel, and Fig. 6 is a partial plan view of 
the table detached. A, A, is » bollow cast iron standard, which 
carries at its upper end the rocking table, and is further provided 
with adjustable and fixed brackets for carrying the various workiug 
parts of the machine. B is the driving shaft mounted in two 
journals fixed on the bottom flange of the hollow standard A, A. 
‘This shaft carries the fast and loose belt pulleys C, O, ani also a 
grooved driving pulley C', which transmits rotary motion through 
a band to a grooved pulley E* on the end of a short shaft E, carried 
by a headstock E'. This headstock slides upon a bracket D pro- 
jecting from the back of the standard A. Upon the fixed bracket 
is mounted a weighted crank lever E*, which, by pressing against an 
adjusting screw E* connected with the headstock, keeps the endless 
driving band, which gives motion to the cutting wheel, at tho proper 
tension. The short shaft E, which is mounted in journals in the 
headstock E', carries two grooved pulleys F, F, for the purpose to be 
presently explained. 

On the front face of the hollow standard A is a bracket G. This 
bracket slides vertically on the face of the standard, and is supported 














by a vertical screw H, which passesthrough a nut I provided with 
a rim, and resting upon the bottom ange of the hollow casting, so 
as to be easily turned round. Thebracket is held in its proper 
position by a bolt (see Fig. 2) fittin into a slot in the standard A. 
Upon the bracket G is fitted the tutable J, J, in which are cast 
segment slots for receiving bolts, wich, by means of thumb nuts, 
hold it firmly to the bracket. In suable brackets forming part of 
this turntable are mounted the shaft&, K, Fig. 4, to each of which 
is keyed a guide pulley K', K'. 

On two other projections from theurntable J, J, is mounted the 
rocking frame L, which carries at it upper end the cutter shaft L! 
with its driving pulley and emery weel or other cutter; L? is an 
endless driving band, which passing >und one of the pulleys F to 
and under the guide pulleys K', and \ence over the grooved pulley 
of the cutting wheel, communicates ntion to the cutting wheel, and 
enables that wheel when brought ito contact with the saw to 
sharpen the teeth thereof; the periphy of the cutting wheel being 
made to correspond to the nature of t work to be performed. 

This arrangement of driving geaprevents the vibration of the 
cutter frame affecting in any way thériving of the cutting wheel. 
On the top of the hollow standard A imounted the rocking table M, 
which is carried by the bolts M', M'.A segmental slot is made in 
the front end of the table to receive aolt M? for holding the table 
at any required angle. Upon this r&ing table M is bolted the 
compound clamp, by which the blade web saw is presented to the 
cutting wheel. This compound cla» consists of au adjustable 
standard O, which is attached securelyo the table by a nut screwed 
on to a clamping bolt, the head of wch is shaped to slide in the 
longitudinal groove formed in the fa of the table, as shown at 
Fig. 3. On the front face of this stanrd is an L-shaped slide 0, 
which moves over and is supportedy L-shaped guides. The 
horizontal portion of this slide O' fornthe under jaw of a clamp, 
in which the saw blade to be sharpenes placed. Over this jaw is 

laced a loose jaw O?, which when thelade is in place, as shown at 
Pig. 2, is screwed down by bolts and umb nuts, as shown best in 
the plan view, Fig. 5. Affixed at the bk of the slide O is a rack 1, 
into the teeth of which a pinion 2 take This pinion is keyed to a 
short axle supported in the standard <and carrying at its upper 
end a band wheel. By simply turningais hand wheel a traverse 
motion is given to the clamp, and thus e teeth of the saw are cach 
in ann brought under the action the emery or other cutting 
wheel. ; 

Adjustable stops may be provided othe turntable for limiting 
the amount of vibration of the cutter ime L, both towards and 
from the work, A tendency is given the cutting wheel to leave 
the work by weighting the cutter framat its lower end, as shown 
at Figs. t and 2; and handles are proved at the upper end of the 
frame to enable the attendant to bringp the wheel to its work. 
By means of an adjustable stop it will bbvious that the depth of 
cut may be accurately determined. T endless driving band is 
kept at tension by means of the weigld crank lever E*. This 
crank lever is forked at one end (as swn in the detached views 
Figs. 5*, which re mt it in partial @ and edge views), and it 
embraces a collar fitted with pins, whichke into slots in the fork. 
wg ys ome = be = af the —— a a a bearing 
iv the bracket D, and which passes a tap ug pendent 
from the headstock E'. When, therefc by reason of the slack- 





AND SHARPENING SAWS. 


ness of the endless band the weighted limb of the crank lever drops 
out of the horizontal line, it may be brought up to its most efficient 
position by turning the adjusting screw, and thrusting back the 
upper limb of the crank lever. 

‘rom the foregoing description it will now be understood that the 
machine admits, first, of the saw blade being presented to the 
cutting wheel at any desired angle from a horizontal line in order 
to form an inclined cut; second, besides the depth of cut being 
variable as desired, that any amount of chamfer or undercut may be 
given to the tooth by simply raising or lowering the cutting wheel 
frame; and, third, that from the cutter frame being mounted on a 
rising and falling turntable, the angle of the chamfer cut may bs 
adjusted to suit any inclination of gullet tooth. These various 
mvuvements are essential to a machine designed to finish the 
sharpening of the various kinds of saws now used in the cutting of 
timber. 

In order to ensure the proper step-by-step motion of the saw 
(whether straight or circular) past the cutting wheel, any of the 
contrivances now in use for ensuring regularity of feed may be 
adopted. 





Messrs. Maupstay ano Fietp.—This well-known firm have 
entered upon the construction of iron ships upon an extensive 
scale. Some time ago they purchased the extensive building- 
yard at Greenwich, comprising six or seven acres, which 
tormerly belonged to the National Boatbuilding Company, and a 
good deal of money has already been expended there in providing 
the necessary plant and machinery of the most improved coustruct~ 
tion. The keel of the first vessel built in the yard was laid last 
May, and the launch took place on Saturday. The ceremony of 
christeninz was performed by Miss Maudslay, daughter of the late 
Mr. Joseph Maudslay, who, on breaking the bottle, named the 
vessel the Lady Derby. The Lady Derby is a screw steam vessel 
built for the General Iron Screw Collier Company. She isa five speci- 
men of naval architecture, desigued on Henwood’s pateut dynamical 
principle. Her dimensions are as follow:—Length over all, 152{t. 
Gin. ; between perpendiculars, 175{t. Gin. ; breadth moulded, 27[t.6in.; 
depth moulded, 1sft.; tonnage, 63933, builders’ measurement; gross 
register tonnage, 530. She is classed A B at Lloyds, but in several 
points she is stronger than is required by their rules for vessels of 
this size. She was taken iuto the Victoria Docks to receive her 
masts, engines, and bvuilers. The engines are of 90-horse power, 
but will work up to 500 or 600. They are on the most approved 
principle for vessels of this sort, taking up but a small space, aud 
leaving a spacious hold capable of containing 700 tons of coal or 
other dead weight, or 800 of measurement cargo. After the launch 
there was a déjeiiner in one of the work sheds, which was tastefully 
arranged for the occasion; 400 or 500 ladies aud gentlemen were 
present. We regret to add that a gloom was cast over the proceed- 
ings by the death of a gentlemen connected with the firm for nearly 
forty years. Mr. Fitzpatrick, by his activity and business talents, 
did much to elevate the firm to the position which it now holds, 
while his gentleness of disposition and kindliness of manver 
endeared him to ali with whom he came into contact. Mr. 
Fitzpatrick expired rather suddenly on Thursday evening, the oth 
of October. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Sprcia, Eprrion of Tur ENGINEER is published for 
Foreign Crrcunation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*.* We cannot undertake to return drawings or manuscripts, 
and must, therefore, request our correspondents to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

EcruTATOR.— Write to Mr. Hodgson, Portarlington. 

A THINKER.— The gratings of street sewers are trapped with water to prevent 
the return of noxious gases. Weare not aware that any other method of 
closing them has been employed. 

AGent.— We regret that we cannot assist you further than suggesting that 
you can probably obtain the information you require from the directories of 
the principal towns and districts in England. 

M. V. B.—Jn calculating the weight on a sofety valve you must include every- 
thing which rises with the lever. As the upper box of a Salter’s balance with 
its nut, dc., rises, it must of course be reckoned as part of the load. 

8. B.(Dub'in)—We regret that it is quite out of our power to state how 
many sewing machines are in existence, or how many workers they give em- 
ployment to, Perhaps some of our correspondents can supply you with a 

Jew statistics of the manufacture. 

Youn@ ENGINEER.—Although the want you speak of has long been felt, the 
means you propose for satisfying it would not answer. It would be more 
dificult than you suppose to elect a board of examiners from the body you 
sprak of. A large proportion of its members are mecompetent to the dis- 
charge of any but parliamentary dutics, and others would not have susi- 
cient time ut their disposal. 

T. E. M.— We have read your letier carefully, but we cannot see any reason 
Sor altering the opwmion which we have already expressed as to the merits of 
your design. It is unnecessary to enter further into the question than 
merely to state that the effective pressure on the convex surface is precisely 
the same as that on the jlat. Can you not see that, although the “* steam 
cannot so forcibly press "—to use your own words—on the semicircle, the 
’ ane inits superficies, as compared with the flut, compensates exactly for 
the loss ?. 

A. 1.—The “ Thought " was not any the less a property because freely spoken 
to one who afterwards commercialiy availed himself of it. A. could have 
retained his ** property” by reserving to himself his knowledge ; or he could 
have exchanged his knowledge, or ** Thought,” for money, by stipulating that 
B. should pay him for it. In the instance you cite, by communicating his 
“* Thought,” A. simply gave lis property to B., and a good property it un- 
doubtedly was, and is. 

C. E.—A scheme for obtaining adhesion almost identical with yours, has been 
recently potented. We confess to feeling the gravest doubts as to the practi- 
cability of working out the idea on an extended scale, the frictional 
resistance to rolling of such wheels being excessive. We cannot understand 
the action of your link from the diagram. As sar as we can see, the valve 
would only be put in motion when the sliding block was in the centre of the 
link ; being anywhere else, the link will swing without moving the block. 
Have you not lest out some detail ? 

E. P. (Runcorn).— Ure gives the following receipt for browning gun barrels, 
which may answer your purpose :—Aquafor tis hoz., sweet spirit of nitre 40z., 
spirits of wine loz., sulphate of copper 2oz., tincture of iron loz. ; make a 
solution in as much water as will, with the ingredients, fill a quart measure. 
The ivon, being freed from grease with quicklime, is to be evenly moistened 
with this mixture, and suffered to stand twenty-four hours; afterwards 
scrubbed with a wire brush and washed with warm water, polished with 
hard-wood rubbers, and coated with shellac varnish. The process may be 
repeated before varnishing in order to deepen the colour, 

Exkata.—In the article on ** French Coal-burning Locomotires,” pages 218 
and 219, for **near Calais southern district” read *‘ near Alais southern 
district,” and for ** Montaubar" read “* Montanbar ;" also, for ““Bpinee” 
read ** Epinac.” for “ Beanzy” read ** Blanzy,” for **Clarmont” read 
“Clermont,” for “Grand Tombe” vead “* Grand Combe.” 


ZOPISSA. 
(To the Editor ef The Engineer.) 
Sir,—You will much oblige by informing me in your correspondent’s 
column where J can procure zopissa board, Colonel Szerelemey’s patent. 
Birkcnhead, October llth, 1865. 8. 


SOFTENING CAST IRON, 
(To the Editor of The Engineer. 

Sir —In your Notes and Memoranda of 6th inst. you give a receipt for 
hardening cast iron. If any of your correspond can give an 
equally simple mode of softening cast iron they will confer a great advantage 
on thousands ; for sometimes small castings are so frightfully hard that no 
tools will touch them. A CONSTANT SUBSCRIBER. 

London, October 10th, 1865. 








MEETING NEXT WEEK. 
Society OF ENGINEERS —Moncay: Discussion on Mr. Nursey’s paper 
“ On Sugar Machinery,” at seven o'clock, p.m. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week, The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate fur the space they fill. All 
single ces Jrom the country must be accompanied by stamps in 
payment, 

Tux ENGINKER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Haly-yearly (including double number) 15s. 9d. 
; Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THX ENGINRER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
Gre to be addressed to the publisher, MR. GEORGE L&OPOLD KICHE ; all other 
letters and communrcations to be addressed to the Editor of THR ENGINEKK, 
103, Strand, London, W.C. 
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OUR NAVAL STRENGTH, 


“BRITANNIA has ceased to rule the waves,” on paper 
at least—on American paper, we may add, According to 
the New York Army and Navy Journal there is nothing 
whatever to prevent the invasion, not alone of the St. Law- 
rence, but even of the Mersey, by American monitors; 
before which our ironclads would act the part of the 
Pitcher in the fable floating down the stream in company 
with the iron pot. In point of fact, it appears that the 

est of our ironclads are only slightly pot and very much 
pitcher, while the Yankee monitors are all pot from stem 
to stern—from the topmost point of their pilot-houses to 
the lowest rivet in their keels, Fortunately for the world 
the flood of war has not yet brought English and American 
Vessels into hostile contact, and therefore any comparison 
between the relative merits of the war ships of the 
two nations must be reasoned out on analogy. We 
know that certain plates and particular guns have 
done such and such things in the way of defence 
and attack, and therefore we may reasonably assume 
that similar plates and similar guns can do just the same 
things; but further than this we cannot go. It will 
Possibly be admitted, nevertheless, that this is a very fair 
ate of argument after all, and that even on such imper- 

ect premises it may be quite practicable to conduct a 
a which may not only be interesting, but instruc- 
Vve—with such a disputant as the Army and Navy 





Journal it must be our fault if it be not amusing as well. 
There is something very refreshing in the style adopted by 
our opponent. There is not a shade of uncertainty in its 
tone. The writer has the whole subject perfectly at his 
fingers’ ends. It is more than probable that he has actually 
been to sea in a monitor—a rare evidence of contempt for 
danger, and of disregard for the comforts and conveniences 
of life—and we are indirectly assured that he has actually 
seen 60 lb. of powder fired from an American gun against 
Awerican plates—ldin. guns he observed—guns bigger 
than the biggest we possess. Such opportunities are not 
vouchsafed to everyone, and it is well that their value 
should be understood, in order that we may realise the full 
importance of the dreadful fact that “ Britannia has ceased to 
tule the waves.” No Englishman would venture on the 
assertion that America had ceased to rule the waves, or 
that France found the undertaking too much for her. Such 
a bold stroke could only be dealt by American journalism, 
It is to be remarked, too, that not only has Engiand ceased 
to rule the waves, but that the cessation of the exercise of 
authority isdueto America, France has nothing todo with 
the matter, nor yet Russia. To Yankee gunboats all the 
credit is due. Long may they wave. 

In another place will be found an article from our con- 
temporary, which we commend to the attention of our 
readers, It will be perceived that we receive a very severe 
castigation. As Topsy used to say of her old master, the New 
York Army and Navy Journal “know how to make de 
flesh fly.” We confess to having brought the punishment 
upon ourselves. The Journal asked, some few weeks since, 
whether England had or had not ceased to rule the waves ? 
Fancying, no doubt erroneously, that we might be entitled 
to some small voice in the matter, we ventured to hint that 
it was possible we had not; certain that the monitors, at 
all events, had not in any way materially affected the 
question as it stood in years past. It would appeer, how- 
ever, that the veil of doubt thrown over the subject by the 
interrogatory was only intended as a courteous conceal- 
ment of the naked truth. The Journal had made up its 
mind long since, and our implied doubt of the power of the 
monitors was sufficient to call down the storm at once, 
Nevertheless our friend still deals in questions. ‘“ What,” 
he says, “ is to prevent our dispatching a fleet of first-class 
“monitors to the commercial emporium”—there is an 
American “ Jeames,” it would appear—* on the Mersey ? 
“ Will the presumed superior sea-going qualities of British 
“ jronclads render American guns less effective, or Ameri- 
“ can armour lessimpenetrable ?” &c. We feel much pleasure 
in being able to give an eminently satisfactory reply to 
these questions. There is nothing whatever to prevent the 
monitors being sent to the “ commercial emporium.” It is 
just as easy as “summoning spirits from the vasty deep.” 


The difficulty lies, aot in giving the order, but in carry- 


ing it out. The monitors may very easily be sent. The 
real question is, can they come? Even the Journal admits 
that there | be some trifling difficulties with regard to 
the carriage of sufficient coal for a trip of 3,000 miles, on 
board boats which do not afford space for the fuel required 
for a third part of the distance at present. Difficulties 
were made to be overcome. Our contemporary rises with 
the occasion. American inventive genius is not to be dis- 
trusted so far as “to suppose that auxiliary means would 
“ not be found to overcome so small an obstacle.” Evidently 
this is how the thing is to be done: the monitors must be 
accompanied by a fleet of colliers, and they are to be coaled 
up from these once or twice upon the voyage. But suppose 
that some of our swift ironclads, whose home is oe on 
the ocean wave, were to leave the monitors to themselves, 
and to pick up or destroy the colliers—what then? We place 
this little problem at the disposal of the Journal, and shall 
await its solution with interest. As to “ rendering Ameri- 
“can armour less impenetrable,” we can state definitely 
that the speed of an English ironclad can in no way affect 
the hardness of the shell of an American monitor; and 
having thus answered two remarkably silly questions in the 
spirit in which they deserve to be answered, we may consider 
seriously the arguments produced by the Journal to prove 
that American monitors are superior to English iron- 
clads. 

In the first place, we are tolerably well aware of what 
the monitors can and cannot do at sea. It would be mere 
waste of time to set about proving that they are not suitable 
for ocean navigation at any time. The Journal, in speak- 
ing of their defensive powers, reminds us that their decks 
are within 16in. of the water when in fighting trim, and 
that, as a result, they scarcely present any mark for hostile 
shot, except the turret. Now, the turret of the Dictator is 9ft. 
high, 26ft. in diameter inside, and 15in. thick. We shall say 
nothing for the present as to whether this does or does notcon- 
stitute a fair mark. The guns within the turret are carried at 
not much more than 5ft.abovethelevelof the sea, and we can 
assure our readers that a stiff breeze in the middle of the 
Atlantic would render it absolutely impossible to open the 
ports in the turrets, or to work the guns. Under such cir- 
cumstances the ship would be buried in green seas from 
stem to stern, Our “ casemate ships,” on the contrary, car- 
rying their guns 9ft. and 10ft. out of the water, could use 
rae with ease, and indeed plump shot right through the 
two lin. plates and 24in. wooden backing, constituting the 
Dictator’s deck, as she rolled. In smooth water no doubt 
the monitors are tolerably rough customers, but in a heavy 
sea they are practically harmless, and must be so from their 
nature, and of this our contemporary must be aware, unless, 
indeed, it is ignorant of facts patent toevery thoughtful engi- 
neerand naval architect in America. In aword, to talk of the 
monitors coming over to this a | on a hostile mission 
is simple nonsense. They were not built for such a work. 
They cannot carry coal for it. They cannot work their 
guns inaheavy sea. They are, to all intents and purposes, 
coast defence ships. And although it is possible that one 
or two of them might, under peculiar circumstances, reach 
England—a Chinese junk found its way here a few years 
since—it is certain that they could not encounter at once 
the perils of the sea and a hostile fleet. As regards their 
operations in the Canadian waters, that, we admit, is a 

uestion of the relative strength of armour and guns, and has 
little or nothing to do with sea-going capacity. Of course 





speed and liveliness would be serviceable, and in this respect 
all the advantage is on our side, as the monitors are neither 
quick nor handy. 

As to the guns and the armour of the monitors, it is very 
easy to make assertions, and these very cheap wares our con- 
temporary deals in more largely than is quite consistent 
with its character as a journal devoted to the science of 
naval and military warfare. It is sheer absurdity to repeat 
ad nauseam such sentences as “ impregnable turrets,” guns 
capable of “ riddling and sinking case-mate ships,” &c. &c, 
How does the Army and Navy Journal know that the 
monitor turrets are impregnable? or that their guns are 
capable of such wonderful deeds? Are such statements the 
offspring of a stupendous credulity, a magnificent ignorance, 
or of a desire to cater to the depraved taste of a few who 
are never so well pleased as when exalting American doin 
at the expense of every other nation under the sun? We 
believe we are correct in stating that a shot has never been 
fired from a heavy gun against a turret precisely similar to 
the Dictator. An experimental target was, indeed, tested 
at Washington which resembled it in some respects. A 
detailed account of this experiment we have already pub- 
lished, from which it will be seen that although the target 
was stronger than the turret, the iron bars of this last being 
replaced by a solid plate 4in. thick, it was almost shaken to 
pieces by a charge of but 30 lb. of powder fired at 200 yards’ 
range, A single statement of facts would be worth whole 
pages of this kind of thing. We would advise our friend 
to take a lesson from us in modesty. We do not deal in 
“impregnable armour,” simply because we know that our 
ships are not impregnable, and we cheerfully admit a fact 
proved by successive experiments. But the monitors are 
not a shade better off in this respect than our own ships. 
The armour of the hull of the Dictator consists of but six 
lin. plates supported upon three “ armour stringers,” as they 
are termed, 7in. wide and 4}in, thick, and a wood backing 
374in. thick, the whole depth of this belt being 6ft. It is 
needless to say that through this a Jin, shell would find 
its we 4 if impelled with but 25 1b. or 301b. of powder 
with the utmost ease. The armour stringers would be 
broken across at once, and in all likelihood a large section 
of the ship’s side would be blown out by the first shell. 
The turret of the Dictator is 15in. thick, made up as 
follows :—Inside there are four thicknesses of lin. plates, 
next bars of iron din, thick and Iljin. wide, and 
over these again four more thin plates, the whole rivetted 
together. Such a structure as this is certaiuly not impreg- 
nable, as although it would not in all probability be 
punched at the first shot by any gun firing less than 80 Ib. 
of powder, it would certainly be racked and beaten up 
piecemeal in a very short time by our 300-pounders, firing 
60 1b. charges and steel shot. We have already given 
the results of two experiments with laminated targets of 
great thickness, which we commend to the consideration of 
our contemporary. The truth is, that the American 
Government is as fully aware as we are of the weakness of 
laminated armour, but the nation has neither learned to roll 
good plates of great thickness for its own wants, nor to apply 
to the John Browns and Petins of the Old World for them. 
All this will possibly be changed ere long, and then we 
shall hear no more of armour weighing twice as much as 
that used here, and affording about one-half the protection. 

Let us add one word as to guns. The service charge of 
the 15in. gun, on which so much is pinned, is 35 |b. of 
— and special directions are issued by the Ordnance 

epartment that it is not to be fired with heavier charges 
unless when engaging iron-clads, when twenty rounds may 
be fired with 60 1b. of powder. The gun is of cast iron. 
With it we may very well compare our own 300-pounder 
wrought iron guns, which stand 401b. charges very well, 
and may be used with 601b. charges with safety. The 
powers of a gun depend mainly on the quantity of powder 
it can burn, and we call upon our contemporary to define 
specifically those points in which the American weapon 
excels this gun, We presume thatit can have no difficulty 
in doing this, judging, at least, from the way in which the 
gun is “cracked up” in its pages. Perhaps on re-con- 
sideration, too, it may find reason to doubt the accuracy of 
the statement with which the article is headed. 


WET STEAM. 


Tne fact that wet steam instead of dry, moist vapour 
instead of a fluid approximately in the condition of a per- 
manent gas, is habitually employed in the development of 

wer in our steam engines—stationary, marine, and 
ocomotive—suffices to account for a large proportion of the 
fuel annually wasted by the nation. An improvement on 
existing practice in this one respect alone would reduce our 

early consumption of coal by many thousands of tons, 

‘ven considered as a question of mere convenience apart 
from any saving in pecuniary expenditure, a reduction in 
the consumption of fuel, and consequently in its carriage, 
would be worth a good deal, especially in districts depend- 
ing on mines at a distance for their supply. It is often 
urged by those whose acquaintance with the true merits 
of the subject is limited, that “ steam issteam,” and that they 
are utterly at a loss to perceive what influence a little 
water within a cylinder can exert for either evil or good. 
Unless it be present in sufficient quantity to lead to a break 
down, it is sapiently observed that it can do no harm, be- 
cause it must of necessity be of the same sensible tempera- 
ture as the steam, and therefore it cannot condense it. We 
have heard such arguments repeated over and over again, 
and although few men like to see water finding its way 
into the cylinders of their engines, they are seldom aware 
of the reasons why its presence is really objectionable. So 
much depends on the matter, and the condition in which 
steam is received into a cylinder is so intimately connected 
with economy in its use, that the questions involved are 
worthy of a little careful consideration. 

In one sense it is perfectly true that “steam is steam” 
and nothing else; but that which passes into the cylinder 
of an engine is not always, nor even often, true steam. On 
the contrary it is a vapour saturated up to the very dew 
point, or holding in suspension free water either coming 
over directly from the boiler in the form of insensible 
priming or spray, or resulting from the condensation of a 
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portion of the steam, either within the pipes of communi- 
cation or the valve chest itself. It is absolutely impossible to 
procure steam otherwise than in a saturated condition from 
ordinary boilers without superheating apparatus, and even 
though the contrary were the fact, and steam perfectly 
desiccated, although unsuperheated, could be procured, the 
very performance of work within the cylinder, expended in 
propelling the piston, would suffice to abstract so much heat 
as would lead to the condensation of sufficient steam to 
render all the remainder wet. The heat required to evapo- 
rate a single pound of water is equivalent to 745,812 foot 
pounds, and conversely, in practice for every 745,812 |b. raised 
one foot, 11b. of steam will be reconverted into water. If 
this work be performed in one minute it is equivalent to a 
minute fraction more than 22°6-horse power; and we may, 
therefore, assume that for every 22°6 indicated horse-power 
exerted by a moying piston, 1 1b. of steam must be con- 
verted into water behind it per minute; and this, be it ob- 
served, without the aid of any cooling influence whatever. 
The heat latent in the steam is transmuted into work; we 
may have either heat or work as we please, but we cannot 
have both together. ‘The quantity of moisture thus pro- 
duced is, of course, comparatively small; its influence is none 
the less important. The presence of asingle drop of water 
within a cylinder is certain to induce the presence of two 
or three others; and the fact that a single pint of water per 
minute is deposited within the cylinder of a 20-horse engine 
will satisfactorily account for the consumption of possibly 
one-fourth more fuel than would otherwise suffice. There 
is nothing mysterious in this. In order to obtain the highest 
possible results from steam, it is indispensable that it should 
be kept as hot as possible; but the heat may escape in two 
ways, one tangible and evident to the senses, and therefore 
commonly observed and provided against; the other intan- 
gible, not apparent from external evidences, and therefore 
usually unthought of, The latter mode of escape is, never- 
theless, infinitely the more important of the two. The first 
is merely radiation from the surface of the cylinder and 
pipes; yet unless the cylinder be exposed to currents 
of air, whether clothed or not, the loss from this 
source is comparatively trifling. By careful clothing 
it may easily be reduced to about 1 per cent, a quantity 
practically inappreciable. The other mode by which heat 
escapes is by a species of convection through the waste port 
into the condenser or the atmosphere. ‘This has been ex- 
pressed by saying that heat “ radiates ” into the condenser, 
or the atmosphere. Such a statement is erroneous in every 
respect; no radiation in the true sense of the term can 
possibly take place round the angles of the passages per- 
mitting the steam to escape. The heat does not radiate. 
It is carried away bodily by the escaping steam, which 
absorbs it from, and thereby cools down, the metal of the 
cylinder and piston. It may here be asked, will not the 
steam carry away heat whether it be wet or dry? 
The answer must be in the negative as far as regards the 
cylinder. tis true that the steam in escaping will bring 
with it all the caloric proper to itself, If it be dry, its 
influence extends no further, because the gases, when dry, 
are the worst known conductors or absorbers of heat. 
The presence, however, of a very minute quantity of 
moisture suffices to render them the best known conductors, 
and in this lies the principal reason why moist steam is 
wasteful of fuel. With it the temperature of the cylinder 
can only be maintained by the expenditure of much steam 
at the commencement of cach stroke, caloric being conveyed 
away to the condenser or the atmosphere with astonishing 
rapidity during the latter part of the exhaust. With 
perfectly dry steam, on the contrary, very little effect 
would be produced upon the metal, which would 
retain its temperature nearly constant during the 
exhaust, and would, therefore, not require to be 
warmed up again at the expense of the entering steam 
at the beginning of each stroke. It will be perceived, too, 
that if this warming up be effected by steam already 
saturated to its dew point, the least abstraction of heat 
must infallibly lead to the deposition of moisture on the 
metallic surfaces, and although a part of this will be re- 
evaporated during the latter part of the stroke subsequent 
to the closing of the cut-off valve, it is certain that the 
steam which fills the cylinder at the conclusion of the 
stroke cannot fail to be saturated. Whether the steam is 
absolutely dry or no, there is a constant tendency to the 
transmission of heat from the cylinder to the condenser. 
With true steam, which is analogous to a permanent 
gas in all its characteristics, the tendency is very feeble it 
is true, still it is obvious that, unless the fluid has a little 
free heat which it can spare in order to dry up the moisture 
due to the performance of work, radiation proper, &c., it 
cannot leave the cylinder otherwise than moist, and in the 
fact that superheating supplies this spare caloric is to be 
found the principal reason why it is conducive tc economy. 
The argument commonly brought forward in favour of the 
principle, viz., that water which would otherwise pass into 
the cylinder as such is evaporated, and the whole volume 
of steam thereby increased, no doubt possesses much force. 
Yet it is certain that this augmentation of volume cannot 
alone account for the excellent results frequently obtained 
from the use of the apparatus ; and it is known, on the other 
hand, that the simple application of appurtenances by the 
aid of which the water was mechanically separated from 
the steam before it entered the cylinder, has led to a con- 
siderable saving of fuel in many instances. According to 
Dr. Haycraft’s experiments, Solved, a saving of as much 
as 25 per cent. may, under exceptional circumstances, be 
realised by the aid of a proper separating apparatus alone. 
The best means of drying steam has hardly yet been 
satisfactorily determined. Not only docs a great difference 
of opinion exist as te points involved in the construction of 
rs gerienigac apparatus, properly so called, but even as to 
the place where the drying is to be effected as well. Shall 


we dry the steam before or after it enters the cylinder ? 
In other words, shall we enclose the cylinder in a jacket of 
superheated steam, or shall we work superheated steam 
through it directly? No general answer can ioe pony be 
given. Much must depend on the character, good or bad, 
of the boiler. If this last be given to priming and producing 
steam charged to excess with moisture, superheating appa- 





ratus cannot well be dispensed with ; but with good boilers, 
working dry steam, jackete will answer a better purpose. 
It is very easy with the ordinary apparatus to over-heat 
the steam, and thereby lead to the destruction of the valve 
faces, &c; with the jacket this is hardly possible. The 
pipes or chambers commonly found in superheaters wear 
out more quickly than is desirable, and frequently give 
much trouble, especially when they are exposed to be sud- 
denly cooled down by water boiling over into them during 
priming, and a leaking joint is of course intolerable in an 
apparatus exposed to considerable pre-sures. For these 
reasons, among others, superheaters are seldom used to supply 
jackets only, although high measures of expansion could be 
resorted to with the aid of these last alone, in nearly ever 
case where the boiler is tolerably good. It is therefore wort 
considering whether or no very excellent results might not 
be obtained by superheating a portion of the waste steam, 
and filling the jackets with this. The heating might with 
safety be carried to almost any point in reason, and as the 
most moderate pressures would suffice, even fire-clay tubes 
might be used instead of iron in the superheater. As the 
loss of this steam could do no harm, a leak would be of very 
little consequence. As jackets are now used, a certain 
waste is inseparable from their action. Some steam must 
be condensed within them, in order that a great deal of 
steam may not be condensed within the cylinder. This 
would, of course, be saved by using the exhaust steam as 
we have suggest: d. Nor ig it to be imagined that more con- 
densing water would be required. On the contrary, as the 
whole quantity of steam passing through the machine 
would be reduced for the same power, the condensing water 
would also be reduced, and even were this not so it would 
be easy to withdraw only a certain portion of the exhaust 
steam for the supply of the jackets, the remainder being 
dealt with as usual. Any great refinement in the heating 
apparatus would be unnecessary; it would, therefore, be 
exceedingly inexpensive, both in construction and main- 
tenance, while excellent results would undoubtedly follow 
on its use, especially in the case of engines having a long 
stroke, and running at a slow speed. 


DEATHS. 

On 5th inst., Danren Fitzpatrick, Esq., of the firm of Messrs. Maudslay, 
Sons, ad Field, Lambeth. 

On 16th inst., at his residence, Belle Vue, Darlington, Joun Dixon, Esg , 
C.E., aged 68 years. 





Compounp DBrioae.—A_ new bridge constructed over the Seine, 
between St. Cloud and Sévres, has recently been opened for foot- 
passengers aud vehicles. It is a compound bridge, for general 
traffic aud also for the continuance of the Auteuil Railway, which by 
its means will be carried almost to the gate of the Exhibition of 
1867, and also placed in connection with the Chemin de Fer de 
Ceinture, which connects all the main lines of railway having ter- 
mini in Paris. The bridge isa handsome though simple structure 
of five arches, about 360[t. or 370ft. long, and perfectly level, the 
banks being high at the spot where it crosses the Seine. The total 
width of the bridge is full 90ft., and affords room for the railway 
viaduct, two carriage roads, each 20ft. wide, and two broad foot- 
paths. The viaduct occupies the ceutre of the bridge; it is about 
40ft. high above the carriage-ways on each side of it, and the walls 
of the arches of which it is composed, as well as of the viaduct 
beyond the bridge on either side of the river, are pierced through- 
out by two smaller arches, which will afford a double covered way 
for foot-passengers for the distance of about a mile. The whole is 
built of stone, carefully dressed and finished, aud presents a very 
elegant appearance.— Society of Arts Journal. 

Panis Usiversat Exurtsrrton, 1867.—The Minister of State, Vice- 
President of the Imperial Commission, has just issued the articles 
relative to the scientific commission referred to in the general 
scheme cf the commission. Article 1, An international scientific 
commission is established in connection with the [Imperial Commis- 
siov, avd has for its objects —1, ‘l’o point out the means by which 
the recent progress has been made in the sciences, the liberal and 
the ordinary arts; 2, to aid in the propagation of useful discoveries, 
and in inducing reforms in matters of international interest, such as 
the adoption of the same weights, measures, scientific units, &c. ; 
3, to point out, by means of special publications, the results of 
general utility which may be derived from the Exhibition, and, if 
necessary, to take measures for their completion. Article 2. The 
scientific commission to consist of natives of France, named by the 
Imperial Commission, and of foreigners nominated by various 
countries; these nominations will be duly announced from time to 
time. Article 3, Scientific bodies, and, in general, those who interest 
themselves in the progress of the sciences and arts, are invited to 
submit to the Imperial Commission their advice on the means to be 
adopted and the questions to be examined, Article 4. The mem- 
bers of the scientitic commission will not be required to attend any 
periodical meeting. They may work out alone the subjects which 
they are charged to treat upon, and remit the result of their labours 
to the Imperial Commission in their own name. At the same 
time they may act in concert with their colleagues if they think 
fit, Article 5. The memoirs and reports will be submitied 
to the Imperial Commission before the Ist of July, 1867, and 
published, if found advisable, by its authority. These memoirs and 
reports will together form the works of the scientific commissiun. 
The preparatory works of the Exhibition have been commenced; a 
number of workwen are now engaged in forming the groundwork 
of the grand avenue, a hundred feet wide, which will traverse the 
entire space of the Champs de Mars, from the Quai to the Ecole 
Militaire in the rear. The ground is also being prepared ox the 
Quai de Javel for the railway which is to place the Exhibition in 
communication with the whole of the grand lines of France by 
means of the Chemin de Fer de Ceinture and the Auteuil line. 
Amongst the various objects of interest which are mentioned as 
likely to be seen in that portion of the park around the building 
which is to be devoted to the French exhibitors, are :—Model farms 
of the various provinces, with their stables, cattle sheds, dairies, 
steam and other agricultural machinery, and apparatus for making 
bricks, tiles, and drain-pipes; distilleries of spirits, essences, and 
resins ; a charcoal manufactory complete, with a shop for the sale of 
its productions ; a plete photographic e:tablishment, and a dark 
chamber for photometric experiments ; a manufactory of perfumes, 
and principally of extracts from certain flowers, such as the jasmine 
and tuberose, which will be cultivated, if possible, in the park 
itself; a horizontal flour mill, and establishments for producing 
bread and pastry for the supply of the Exhibition ; an electric 
lighthouse, 200{t. higb, for illuminating the park at night; and a 
coast lighthouse of the first order; an establishment for the cupel- 
lation of lead, and the making of copper and leaden pipes; an iron 
and bronze foundry; a glass-house, and manufactories of white 
lead, sodium, and other chemical products. A special site is said to 
be reserved for an observatory, where astronomical and philoso- 
phical instruments will be exhibited in action, and another for a 
campanile tower, with clock and chimes. Several hothouses and 
conservatories, exhibiting various methods of construction and 
heating, and filled with exotic plants; kiosques, clalets, rustic 
houses, fountains, or tal vases, and garden furniture of all 
kinds will be distributed about the grounds. Architeeture and con- 
struction will be illustrated by specimens of the principal modes of 
building in stone, brick, pottery, imitation marble, cement, con- 
crete, and wood. 











THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

Tue ordinary monthly meeting of this society took place on. the 
evening of Saturday, the 7th inst., Mr. Joseph Newton, president, 
in the chair. In opening the proceedings the chairman stated that 
he had communicated with the whole of the donors to the super- 
annuation fund, in accordance with a resolution passed ata previous 
meeting, and that he had received replies from all those gentlemen, 
with the exception of Messrs. H. Maudslay, H. Grissell, and 
W. Smith. Mr. Newton then proceeded to read the letters from the 
donors in question, all of which were to the same effect, namely, 
that of an entire approval of the society's proceedings, and a dis- 
avowal of any attempt to interfere with its rules and regulations. 

Mr. James Robertson, of Baukside, an honorary member of the 
association, next read a paper on “ The Development of the Iron 
Trade of Great Britain.” The author, after some introductory remarks, 
went on to say that manifold were the uses to which iron was 
applied; the ploughshare and the sword, the graceful needle and 
the ponderous anchor, the medicine of the physician administered to 
cure, and the deadly cannon ball intended to kill, owed alike their 
origin to this metal. It had now become an important element in 
female costume, and mavy hundreds of tons of crinoline were 
annually manufactured. In Berlin, irou was converted into trinkets, 
the price of some of which reached the astounding sum of £2,700 
percwt. . The earliest writers on iron were Diodorus Siculus 
and Pliny the elder. Diodorus bad spoken of Elba, where the 
inhabitants dug ironstone from the ground; that the workmen first 
cut the stoves iv pieces, and then melted them in furnaces. The 
implements made of this iron were conveyed by merchants to various 
parts of the world. Pliny gave a tolerable account of iron, and 
mentioned also steel, and the steel drinking cups dedicated to the 
Temple of Mars. He also testified to the wide diffusion of ironstone, 
and the tempering of iron ty immersion. The Turks, before be- 
coming a nation, were employed in the manufacture of arms in Asia, 
though their operations were performed in a primitive and rude 
masuer, which the author fully described. The intercourse between 
the people of Cornwall and the Pheenicians, the Gauls and the 
ancient Britons, were also spoken of at some lengtb. 

Wheu the Emperor Adrian came into Britain (4.. 120) he esta- 
blished a great military forge or arsenal at Bath, for the construction 
of arms and munitions of war, and whence they were distributed to 
the various Roman stations throughout the kingdom. The 
establishment was in fact a college of armourers, and bore very 
much the same relation to the Roman army that the artillery corps 
do to the armies of Europe in the present day. The iron used 
was brought from the Forest of Dean, and the hills of Monmouti- 
shire. The Romans continued to work the mines for 350 years 
—about the term of their stay in Britain. 

The Saxon invasion paralysed the iron trade, and little further 
mention was made of it in history until the twelfth century. No 
porate date could be fixed for the introduction of casting in iron. . . 

n 1619 Edward Lord Dudley's"invention of making iron with pit 
coal was making progress, but his discovery was returded in its 
development by the political troubles of thetime. From Parliamen- 
tary reports, however, it appeared that 300 furnaces then existed. 
Lord Dudley’s works were fiually destroyed by a mob, and for a 
century following the iron trade languished. Iu 1740 the furnaces 
at work were only filty-nine, and the total productiun for that year 
was 17,000 tons. 

The demand for the metal, nevertheless, was daily increasing; 
improvements in machinery were being made, the cumbrous bellows 
worked by oxen were discarded for the blast engine, and the first 
blast cylinder of any magnitude was used at the Carron Works, 
just over one hundred years ago. The “make” of iron, thence- 
forth, rapidly increased, and by the beginning of the present century 
it equalled 250,000 tons annually. The inventions of Mr. Cort gave 
®& wondrous impetus to the iron trade, and the author, in describing 
them, spoke feelingly of the injustice and the ingratitude with 
which the inventor was treated. He also recounted the well-known 
story of Foley the fiddler, in relation to the splitting mills of 
Sweden, and the introduction of similar mills into Stourbridge. 
Another vast stride in the development of the trade was due to the 
invention of the hot blast, by Mr. J. B. Neilson, C.E., of Glasgow, 
thirty years since, and the peculiarities of this system, well known 
to our readers, were lucidly explained by Mr. Robertson. . . . 
Sweden and Norway had long been celebrated for their iron mines. 
The actual cause of the superiority of Swedish iron had never been 
accurately ascertained, although it was attributed by various 
authorities to various causes, as, for example, the manver of work- 
ing, the presence of manganese, and with, as he thought, more pro- 
bability, the origiual superiority of the mines. At all events, large 
quantities were avnually exported from that country for conversion 
into steel. In Belgium the iron trade was thriving, and well it 
might, when in one engineering establishment at Seraivg, near 
Liége, 7,000 hands were at present constantly employed. He pro- 
phesied a great future for Belgium, if her rich iron mines 
were only worked with great skill and intelligence. ‘To use a 
double Hibernianism, Ireland was the ouly part of Eogland which, 
as regarded the iron trade, had advanced backwards. In 1092 a 
thousand tons of iron were made in Ireland, now, with one or two 
exceptions, its manufacture has altogether ceased. How different 
was it with England? The number of operatives engaged at this 
moment im the manufacture of iron, including the kindred opera- 
tions of quarrying and extracting the minerals, was 250,000, lu 
giving motion to the machinery requisite for the production of iron 
there were steam engines of the aggregate power of 250,000 horses, 
equal, therefore, to one million of men; so that altogether we hud a 
force in the country devoted to the manufacture of iron equivalent 
to that of 1,250,000 men, entirely exclusive of the manual labour 
employed in engineering works. Our exports of iron, machinery, 
and cutlery, had reached in declared annual value st the Customs 
£5,100,000, while our imports amounted only to £35,000, mainly 
from Sweden. 

The reader of the paper here reverted to the close of the last cen- 
tury, avd spoke of the impetus which the iron trade received from 
the warlike aspect of that time “ when the note of preparation 
sounded with unceasing clamour—the anvil was pever vacant, the 
hammer never idle. When temptivg contracts were out, the artisan 
was in great request—when Birmingham was extremely brisk, and 
when ‘ Brown Bess’ bad many suitors.’ 

Glancing next at the career of Arkwright, and at the wondrous 
effects of his inventions, giving a brief account of the various Iron 
bridges, referring at length to the 120 canals which exist in Englavd 
and Ireland, and enterivg largely into the bistory and growth of our 
colonies, the reader approached the great organ of civilisation, the 
steam engine—“ that wondrous machine which had done so much for 
our manufactures—which multiplied almost indefinitely the means of 
communicating knowledge—which had aided and advanced literature 
and art—and which contributed so vastly to the material comfort of 
mankind.” The story of Watt's life, eloquently told, followed, and the 
author concluded his paper with what may be termed a Vision of the 
future of the iron trade :—“ When Alexander of Macedon (he said) 
had conquered the east, and subdued what was then considered the 
whole world, he sat down and wept that there was not castes 
world to conquer, while all the time America lay undreawt of ave 
unknown. When Canute, seated by the waters of the Solent, 
rebuked the waves and bade them retire, he knew that they ob yed 
no kingly voice save that which ‘calls the tempest forth aed es a 
the sturmy wave’—and the king rebuked bis flatterers, teachong 
them the lesson that the laws of nature are immutable — that the 
tide of advaucement cannot be stayed, and will uot be bridied by = 
impotent community. So will the engineer progress 1D oe 
every obstacle, resistiess as the ocean’s tide, and pew discoveries W! 
reward bis bold eudeavour, till, every obstacle subdued—every 
difficulty overcome—he, too, way wish there was something more to 
conquer. : ; ‘clock having 

Mr. Robertson having resumed his seat, and eleven oclook ha 
arrived, the president, in a few laudatory words, proposed # vote 0 
thanks to that gentleman, which was unanimously carried. 
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ON THE ELASTICITY AND VISCOSITY OF 
METALS.* 
By Professor W. Taousos, LL.D., F.R.S., F.R.S.E. 


Awone the experimental exercises performed by students in the 
physical laboratory of the University of Glasgow, observations on 
the elasticity of metals have been continued during many years. 
Numerous questions of great interest, requiring more thorough and 
accurate investigation, have been suggested by these observations ; 
and recently they have brought to light some very unexpected pro- 
perties of metallic wires. The results stated in the present com- 
munication are, however, with one or two exceptions, due to the 
careful experimenting of Mr. Donald Macfarlane, official assistant 
to the Professor of Natural Philosophy, whose interested and skilful 
co-operation has been most valuable in almost everything I have 
been able to attempt in the way of experimental investigation. 

The subject has naturally fallen into two divisions—Viscosity and 
Moduli of Elasticity. 

Viscosity.—By induction from a great variety of observed pheno- 
mena, we are compelled to conclude that no change of volume or 
of shape can be produced in any kind of matter without dissipation 
of energy. Even in dealing with the absolutely perfect elasticity 
of volume presented by every fluid, and possibly by some solids, as, 
for instance, homogeneous crystals, dissipation of energy is an 
inevitable result of every change of volume, because of the accom- 
panying change of temperature, and consequent dissipation of heat 
by conduction or radiation. The same cause gives rise necessarily 
to some degree of dissipation in connection with every change of 
shape of an elastic solid. But estimates founded on the thermo- 
dynamic theory of elastic/solids, which Ihave given elsewhere, have 
sufficed to prove that the loss of energy due to this cause is small in 
comparison with the whole loss of energy which I have observed in 
many cases of vibration. I have also found, by vibrating a spring 
alternately in air of ordinary pressure, and in the exhausted receiver 
of an air pump, that there is an internal resistance to its motions 
immensely greater than the resistance of the air. The same con- 

clusion is to be drawn from the observation made by Kupffer in his 
great work on the elasticity of metals, that his vibrating springs 
subsided much more rapidly in their vibrations than rigid pendulums 
supported on knife edges. The subsidence of vibrations is probably 
more rapid in glass than in some of the most elastic metals, as 
copper, iron, silver, aluminium}; but it is much more rapid than in 
glass, marvellously rapid indeed, in some metals (as, for instance, 
zinc) §, aud in india-rubber, and even in homogeneous jellies. 

The frictional resist gainst change of shape must in every 
solid be infinitely small when the change of shape is made at an in- 
finitely slow rate, since, if it were finite for an infinitely slow change 
of shape, there would be infinite, which we may be sure does not 
exist in nature||. Hence there is in elastic solids a molecular friction 
which may be properly called viscosity of solids, because, as being 
an internal resistance to change of shape depending on the rapidity 
of the change, it must be classed with fluid molecular friction, which 
by general consent is called viscosity of fluids. But, at the same 
time, it ought to be remarked that the word viscosity, as used 
hitherto by the best writers, when solids or heterogeneous semi-solid 
semi-fluid masses are referred to, has not been distinctly applied to 
molecular friction, especially not to the molecular friction of a highly 
elastic solid within its limits of high elasticity, but has rather been 
employed to designate a property of slow continual yielding through 
very great, or altogether unlimited extent of change of shape, under 
the action of continued stress. It is in this sense that Forbes, for 
instance, has used the word in stating that “Viscus Theory of 
Glacial Motion” which he demonstrated by his grand observations 
on glaciers. As, however, he, and many other writers after him, 
have used the words plasticity and plastic, both with reference to 
homogeneous solids (such as wax or pitch, even though also britile, 
soft metals, &c.,) and to heterogeneous semi-solid semi-fluid masses 
(as mud, moist earth, mortar, glacial ice, &c ,) to designate the pro- 
perty § common to all those cases of experieucing, under continued 
stress, either quite continued and unlimited change of shape, or 
gradually very great change at a diminishing (asymptotic) rate 
through infinite time, and as the use of the term plasticity implies 
no more than does viscosity any physical theory or explanation of 
the property, the word viscosity is without inconvenience left avail- 
able for the definition I propose. 

To investigate the viscosity of metals, I have in the first place 
taken them in the form of round wires, and have chosen torsional 
vibrations, after the manner of Coulomb, for observation, as being 
much the easiest way to arrive at definite results. In every case 
cne end of the wire was attached to a rigid vibrator with sufficient 
firmness (thorough and smooth soldering I find to be always the best 
plan when the wire is thick enough) ; and the other to a fixed rigid 
body, from which the wire hangs, bearing the vibrator at its lower 
end. larranged sets of observations to be made for the separate 
comparisons of the following classes :— 

(a) The same wire with different vibrators of equal weights (to 
give equal stretching-tractions), but different moments of inertia 
(to test the relation betwcen viscous resistances sgainst motions 
— ee velocities through the same range and under the same 
stress), 

(4) The same wire with different vibrators of equal moments of 
inertia but unequal weights (to test the effect of different longi- 
tudinal tractions on the viscous resistance to torsion under circum- 
stances similar in all other respects). 

(c) The same wire and the same vibrator, but different initial 
ranges in successive experiments (to test an effect unexpectedly 
discovered, by which the subsidence of vibrations from any ampli- 
tude takes place at very different rates according to the immediately 
previous molecular condition, whether of quiescence or of recurring 
change of shape through a wider range). 

(4) Two equal and similar wires, with equal and similar vibrators, 
one of them kept as continually as possible in a state of vibration 
from day to day, the other kept at rest, except when vibrated in an 
experiment once a day (to test the effect of continued vibration on 
the viscosity of a metal). 





Resvrs. 


(a) It was found that the loss of energy in a vibration through 
one range was greater the greater the velocity (within the limits of 
the experiments); but the difference between the losses at low and 
high speeds was much less than it would have been had the resistance 

en, as Stokes has proved it to be in fluid friction, approximately 
as the rapidity of the change of shape. The irregularities in the 
results of the experiments which up to this time I have made, seem 
to prove that much smaller vibrations (producing less absolute 
eager a of distortion in the parts of the wires most stressed) must 
# observed before any simple law of relation between molecular 
friction and velocity can be discovered. 

P (6) W hen the weight was increased the viscosity was always at 
rst much increased ; but then day after day it gradually diminished 
and ‘ame as small in amount as it bad been with the lighter 





2 Frou the Proceedings of the Royal Society. 
Un the Thermo-elastie Properties of Solids,” “Quarterly Journal of 


Mathematics,” April, 1857. 

+ We have no evidence that the precious metals are mo i 

! ‘ re elastic t 

payee iron, or brass. One of the new bronze pennies gives equine 2 aed 

f 4 as @ two-shilling silver piece tested in the usual manner. 
thie Spey they of ee ae on & zine wire subside so rapidly, 
. ound sc: i ve 
in one ewe “ene possible to count more than twenty of them 

; 108e Why believe in the existence of indivisible, infinitely str 

ay rigid very small bodies (tinite atoms !) may deny this wens 
etbetea sn confusion of ideas on the part of writers who have professedly 
oieenm ° Forbes theory while really objecting only (and I believe 
if they ro to his usage of the word viscosity, might have been avoided 
ros paused to consider that no one physical explanation can hold 
prin Toe cases, andj that Forbes’ theory is merely the proof by 
mortar (h at glaciers have the property that mud (heterogeneous), 
Sean eterogeneous), pitch (homogeneous), water (homogeneous), all 
continues shape indefinitely and continuously under the action of 


weight. It bas not yet been practicable to continue the experiments 
long enough in any case to find the limit to this variation. 

(c) The vibration subsided in aluminium wires much more rapidly 
from amplitude 20 to amplitude 10, when the initial amplitude was 
40, than when it was 20. Thus, with a certain aluminium wire, 
avd vibrator No 1 (time of vibration one way 1°757 second), in 
three trials the numbers of vibrations counted were— 

Vibrations, Vibrations. 
Subsidence from 40 initial am- 
plitude ta 90... oc oc oc cc GB oe co Gh oo «- Gf 
And from 20 (in course of the same 
experiments) to 10 .. «2 ee «+ 96 2 oe 98 oe oe 96 
The same wire and same vibrator showed— 
Subsidence from 20 initial amplitude to 10 (ayerage 
of four trials) 2 «+ +e 08 «8 «2 8 se oe 
Again the same wire with vibrator No. 2* (time o 
way 1°236), showed in two trials— 


Vibrations. 


112 vibrations. 


vibration é6ne 
Vibrations, Vibrations. 
Subsidence from 40 initial amplitude 
Oa Bd .c ce co co co ce ce ce BE co co cc oo SB 
And continued from 20010 «2 «. + 90 oe oe oe oe 90 
Again, same wire and vibrator— 

From initial amplitude 20 to 10 .. 103 vibrations (mean of eight trials.) 
This remarkable result suggested the question d. 

(d) Only one comparison was made. It showed in a wire which 
was kept vibrating nearly all day, from day to day, after several 
days, very much more molecular friction than in another kept 
quiescent except during each experiment. Thus two equal and 
similar pieces of wire were put up about the 26th of April, hanging 
with equal and similar lead weights, the tops and bottoms of the 
two wires being similarly fixed by soldering. No. 2 was more 
frequently vibrated than No. 1 for a few days at first, but no com- 
parison of viscosities was made till May 15. Then— 

No. 1 subsidedjfrom 20 initial range to 10 in 97 vibrations, 

No. 2, the same subsid in 77 vibrati 
During the greater part of May 16 and 17, No. 2 was kept vibrating 
and No. 1 quiescent, and late on May 17, experiments with the fol- 
lowing results were made :— 





Time per 
vibration, 
No 1 subsided from 20 to 10 after 99 vibrations in 227seconds .. 24 
» ” ” as - ss o. 24 
a =” 99 98 ” 285 yy oo OS 
No. 2 subsided from 20 to 10 after 53 ~ M42 (Cy, oe 245 
” ” ” 60 ” 147 yy e- 245 
ni + be 57 > - « oo 245 
60 - M7 oy oo 2°45 


[Addition May 27, since the reading of the paper.]—No. 1 has 
been kept at rest from May 17, while No. 2 has been kept oscillating 
more or less every day till yesterday, May 26, when both were 
oscillated, with the following results :— 


Time a 

vibration. 
No, 1 subsided from 20 to 10 after 100 vibrations in 242 seconds .. 2°42 
No, 2 ” 44 or 46 vibrations .. oe 27495 


” 
Moduli of Elasticity.—A modulus of elasticity is the number by 
which the amount of any specitied stress, or component of a stress, 
must be divided to find the strain, or any stated component of the 
strain, which it produces. Thus the cubic compressibility of water 
being sy455 per atmosphere, its “ modulus of compressibility,” or 
its ‘volume modulus of elasticity,” is 21000 atmospheres or 
76 X 15°596 X 21000 = 217 X 10° grammes weight per square 
centimetre (as 13°596 is the density or specific gravity of mercury, 
and 76 centimetres the height of the barometric column correspond- 
ing to the pressure defiued as “one atmosphere”). Or, again, 
Young’s “ modulus,” which has generally been called simply the 
modulus of elasticity of a solid, is the longitudinal traction of a 
stretched rod or wire of the substance, divided 
by the extension produced by it. Or, lastly, the ¥ 
“ modulus of rigidity,” or, as it is conveniently 
called, simply “the rigidity” of an isotropic 
solid, is the amount of tangential stress divided ,. T 
by the ee it produces —the former ! 1 \ 
being measured in units of force per unit of area 
applied, as shown in the quan. to each of “—<—~ 
four faces of a cube, and the latter by the varia- v 
tion of each of the four right angles, reckoned in circular measure. 

Measurements of Young’s modulus have been made for many 
bodies by many experimenters; but hitherto there have been very 
few determinations of rigidity, notwithstanding the great ease with 
which this can be done for wires by Coulomb’s method. Accordingly, 
although several accurate determinations of Young’s modulus have 
been made upon wires of different substances hung in the college 
tower of the University of Glasgow (which, by giving 80ft. of clear 
wor vertical space, affords great facilities for the investigation), 

shall in this paper only refer to some of the results as bearing on 
the question, how are moduli of elasticity affected in ono subst 
by permanent changes in its molecular condition? which was my 
starting-point for all I have attempted to do experimentally regard- 
ing the elasticity of solids. 

To determine rigidities by torsional vibrations, taking advantage of 
an obvious but most valuable suggestion made to me by Dr. Joule, 
1 used as vibrator in each case a thin cylinder of sheet brass, turned 
true outside and inside (of which the radius of gyration myst be, to 
a very close degree of approximation, the arithmetical mean of the 
radii of the outer and inner cylindrical surfaees), supported by a thin 
flat rectangular bar, of which the square of the radius of gyration is 
one-third of the equare of the distance from the centre to the 
corners. The wire to be tested passed perpendicularly through a 
hole in the middle of the bar, and was there firmly soldered. The 
cylinder was tied to the horizontal bar by light silk threads, so as to 
hang with its axis vertical. 

The following particulars show the dimensions of the vibrators of 
this kind which | have used :— 
































Fa | . Moment of 
s Outer | Inner Mean | Weight | inertia round 
& di r" di ter. radius. | in axis in 
= grammes.| gramme- 
o | centimetres. 
A | 
No. 1 | 15°3 centimes| 14S centimes| 7°525 | 527°92 20804 
- S20 on | 48 = 7525 | 52845 20041 
» 8 | 10205 ,, | 979 4, 6021 | 860°54 089 
o S216: « | 8 «@ 5°027 | 726-40 18367 
» 61108 ,, 9745 4, 4999 | 71836 17952 
» 6 | 10°295 ,, 9'305 6025 | 842-45 8647 
} | Moment of inertia 
| round axis through 
| Length. Breadth. Weight, midole, perpendi- 


cular to length 
| and breadth. 








Bar 1 24°03 centimes| “9¢5 centimes| 38-955 grms. | 


46°68, 








» 2 (411 =, a oe 
Towards carrying out the chief object of the investigation, each 
wire, after having been suspended and stretched with just force 








enough to make it as nearly straight as was necessary for accnracy, 
was vibrated. Then it was stretched by haud (applied to the cross 
bar soldered to its lower a and vibrated again, stretched again 
and vibrated again, and so till it broke. The results, as shown in 
the following table, were most surprising :— 















































Time of | Rigidity in 
Henath voiume,in Momentof| vibration | grammes 
in ceuti- CAdIC. cen- inertia of | one way | Weight per 
‘Ur ‘timetres, |Density.| vibrator, | (or half- |*44are centi-/gubstance 
metres, period), metre. 
l V. WH. [in seconds,| 2x88 Wi? 
Z T. yi*\ 2 
6u'3 | 11845 | 2764) BITTL 114 241 X 10°/Alumnm, 
3049 | 2°351 77105 | 81896 431 3596 X 10*/Zinc*. 
2377 es ee ée 476 410°3 X 10°) Grass, 
248°3 oe * es 6456 | 3548 X 104 =, 
2619 | 1-703 8'398 os 5°96 3501 10 =, 
2435 0 | 15°30 Spl 88186 16375 | 448°7 X 10 Copper. 
¥ a * 61412 20°77 448°4 X 106 = 
2144 | 1348 8064 | 31771 5015 | 433-0 X 10°|Copper’, 
9° ” ” 61412 6982 4318 X 10° - 
1437 9096 8674 os 3-381 393°4 X 108/ Coppers. 
286°8 a - 20612 4215 | 4429 X 10°|Copper®. 
291 a * pa 4375 | 435°6 X lve a 
293 ee ee pe 4-417 436°2 X 10° - 
296°1 ° ” 4°50 433°8 X let — 
800°0 + ee pA 4583 | 434°0 X 10 * 
803°4 eo a 4646 =| 437°8 X 10° i 
809 °3 oe on = 4°333 28°6 X 10° 4 
8132] oe as a 4931 | 427°5 X 10° “ 
3174| 1°962 8°835 = 5040 | 4259 X 10") =», 
216-6 qe ee 81771 8155 442°3 X 10°|Copper®. 
235°5 | ee ee » 97425 432°2 X 10° - 
2519 “827 8 872 vs 10°463 | 428°6 X 10° m 
2532; 1-500 891 7‘ 5°285 | 472°9 X W"|Copj«r?. 
2628) oe oa 5640 | 4642 X 10") _—,, 
2704) a. ee oe 5910 =| 460°4 X 10° vi 
278°7 | ee oe pad 6°20 458°5 X 10° = 
279} e ‘ 65325 | 4550 X10), 
29751 oe “ ‘a 63195 | 4510X 10% ,, 
8088; .. ae 73075 | 448°0 X 1° a 
2565 | 16145 | 890 226 = | 465°5 X 10°/Sopper’. 
2079) “0 45625 | 4533 X 10° =f 
280 1 es es . 4°015 446°2 X 10! 9” 
292 2 | oo ee ee 5240 445°5 X lof ins 
8019 | oe oe 5532 488°2 X 10! a. 
31's | ° ee 6055 791°4 X 10°|3oft iron, 
822°1 es . oe 6°33 778°3 & 30% e 
835°1 oe oe 7301 «6©| 779010 =, 
347°4 i i i 7768 «| 7666X105) —,, 
3660 | 1°857 7657 re 8455 | 756010 =, 
3o°4 ‘1745 | 20°805 | 20612 2:05 622°25X 10"|Platinm,1 
65-9 "1825 | 198 106902 es 281 X 10°|Gold!, 
157 1185 | loz 10967 ee 270 X 10%/siiver", 
REMARKS. 


1 Only forty vibrations from initial arc of convenient amplitude could be 
counted. Had been stretched considerably before this experiment, 

2 So viscous that only twenty vibrations could be counted. Broke in 
stretching. 

3 A piece of the preceding stretched. 

4 The preceding made red-hot in a crucible filled with powdered charcoal 
and allowed to cool slowly, became very brittle ; a part of it with difliculty 
saved for the experiment. 

5 Another piece of the long (2,435 centims.) wire; stretched by successive 
simple tractions, 

6 A finer-gauge copper wire ; stretched by successive tractions. 

7 Old copper wire, softened by being heated to redness aud plunged in 
water. A length of 260 centims, cut trom this, suspended, and elongated 
by successive tractions. - 

8 Another length of 260 centims. cut from the same and similarly treated. 

® One piece, successively elongated by simple tractions till it broke. 

10 Not stretched yet for a second experiment. 

Nl Added, May 27, after the reading of the paper. 

Thus it appears that that specific rigidity which is concerned in 
torsion is very markedly diminished in copper, brass, and iron wire, 
when the wire is elongated permanently by a simple longitudinal 
traction. When I first observed indications of this result, I sus- 

cted that the diminution in the torsional rigidity on the whole 
ength of the wire might be due to inequalities in its normal section 
produced by the stretching. To test this ] cut the wire into several 
pieces after each series of experiments, aud weighed the pieces 
separately. The result proved that in no case were there any such 
inequalities in the gauge of the wire in different parts as could 
possibly account for the diminution in the torsional rigidity of the 
whole, which was thus proved to be due to a real diminution in the 
specific rigidity of the substance. The following sets of weighings, 
for the cases of the wires of the two last series of experiments on 
copper, may suffice for example :— 


Wire of 308°8 centims. long, cut into four pieces. 











| Weight 
Length in centi- Weightin | Pred. gad 
: centimetre, in 

metres. ona. grammes, 
No. 1 109°2 5°023 } 04600 
— 60'7 8-050 "04573 
= a 63°2 2565 "04535 
i 694 3143 “04517 

| 808°5 14081 








Wire of 301-9 when last vibrated; further elongated by about eight 
centimetres when it broke; then cut into five pieces in ail, 








Weight per 
Senge Se an ee centimetre, in 

P & . grammes, 
No. 1 66°3 3°188 04801 
» 2 66°4 3033 04043 
» 8 665 3-039 ‘05670 
at ae 66°8 8 072 “04599 
5 43°4 1-086 04576 








By several determinations of observations on the elongations 
within the limits of elasticity produced by hanging weights on loug 
wires (about 80[t.) suspended in the College tower, it seemed that 
Young’s modulus was not nearly so much (if at all sensibly) altered 
by the change of molecular condition so largely affecting the rigidity, 
but this question requires further investgpiion. The amount of 
the Young’s modulus thus found was, in grammes weight per 
square centimetre, 1159 X 10* for one copper wire, and 1153 X 0¢ 
for another which had been very differently 

The highest and lowest rigidities which 1 have found for copper 
(extracted from the preceding table) are as follow :— 

Highest rigidity, 473 x 10%, being that of a wire which had been 
softened by beating it to redness and plunging it into water, and 
which was found to be of density 8-91. Lowest rigidity 3934 X 10°, 
being that of a wire which had been rendered so brittle by heating 
it to redness surrounded by powdered charcoal in a crucible and 
letting it cool very slowly, that it could scarcely be touched without 
breaking it, and which had been found to be reduced in density by 


a number found by multiplying the specitic gravity by one number or 
anotner, according to the choice (of a cubic inch, cubic foot, cubic yard, or 
cubic mile) that is made for the pean Aad vee — the bea g A a grain, 
scruple, gun-maker’s drachm, apothecary’s drachm, ounce Troy, oun 
qoelbaenaie, uad troy, pound avoirdupois, stone (imperial, Ayrshire, 
Lanarkshire, Dumbartonshire , stone for hay, stove for corn, quarter (of a 
hundredweight), quarter (of corn), huodredweight, or ton, that is chosen 
for unit of force. It is a remarkable phenomenon, belonging rather to 
moral and social than to physical science, that a people tending naturally to 
lated sense should vuluntarily condemn themselves, as 








* Of same weight as No. 1, but ditferent moment of inertia. 

+ The one great advantage of the French metrical system is that the 
mass of the unit volume (1 centimetre) of water at its temperature of 
maximum density (3°°945 cent.) is unity (1 gramme) to a sufficient degree 
of approximation for almostall practical Thus, according to this 





system, the density of a beg its ravity mean one and the 
tish po-system fe density is expressed by 


same thing ; whereas on the 





be reg 

the British hee so long done, to unnecessary hard labour in every action 
oo of Bu hms: os ve thed y esmvn ’ 

all the other nations of Europe have eman 

informed, through the kindness of Professor W. H. Miller, of Cambridge, 

that he coneludes, from a very trustworthy comparison of standards by 

Kupffer, of St. Petersburg, that the weight of a cubic decimetre of water 

at temperature of maximum density is 1000°013 grammes, 
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this to as low as 8674. The wires used were all commercial 
specimens—those of copper being all, or nearly all, cut from banks 
supplied by the Gutta Percha Company, having been selected as of 
high electric conductivity, and of good mechanical quality for sub- 
marine cables. ‘ 

It ought to be remarked that the change of molecular condition 
produced by poeinenty stretching a wire or solid cylinder of 
metal is certainly a change from a condition which, if originally 
isotropic, becomes molotropic* as to some qualitiest, and that the 
changed conditions may therefore be presumed to be molotropic as 
to elasticity. If so, the rigidities corresponding to the direct and 

diagonal distortions (indicated by No. 1 
and No. 2 in the sketch) must in all pro- 
bability become different from one another 
when a wire is permanently stretched, in- 
‘ stead of being equal as they must be when 
| its subst is isotropic. It b 


. and liquid matter.”— A communication from Chrétien Jean Gaade, 

* Boulevart St. Martin, Paris. 

2411. Bansamin Cuarrer, Burnley, James Tuompson, and CHARLES THOMP- 
son, Padihaw, L hire, “ Imp in hinery for grinding 

» thing, or polishing flags and stones without the use of the 
ol cutting tools.” 

2413. RICHARD ARCHIBALD Brooman, Fleet-street, London, * Improve- 
ments in blast furnaces and in charging the same.”—A communication 
from Alexandre Lebrun-Virloy, Paris. 

2415. ALFaep Biro, Birmingham, “ Improvements in purifying water.”— 
Petitions recorded 21st September, 1865. 

2423. Matruew Cartwricht, Tavistock-street, Covent Garden, London, 
** Improvements in the adaptation of elastic material to articles requiring 
a bellows arrangement, or a partially rigid and partially expandible 
arrangements,” 

2427. Peter Spence, Newton Heath, Manchester, Pp in the 

s« manufacture of white lead.”—Petitions recorded 22nd September, 1865. 

2433. Groner Davis, Serle-street, Lincoln's-inn, London, ‘‘ Improvements 

* inthe manufacture of horseshoes, and in the machinery used for such 

facture.”—A communication from Léon Chrysost6me Viel and Pierre 

















therefore, a question of extreme interest to 
find whether rigidity No. 2 is not increased 
by this process, which, as is proved by the 
experiments above descri diminishes, 
to a very remarkable degree, the rigidit 
No. 1, The most obvious experiment, and, 
indeed, the only practicable experiment, 
adapted to answer this question, will re- 

uire an accurete determination of the 
difference produced in the volume of a 
wire by applying and removing longi- 
tudinal traction within its limits of elas- 
ticity. With the requisite apparatus a 
—_ important and interesting investigation might thus be 
made, 








PPO LO 





* A term introduced to designate a substance which has varieties of 
pane in various directions (Thomson and Tait’s “ Natural Philosophy,” 





Tt See, for example, a paper by the author, “On Electrodynamic Qualities 
of Metals,” ‘ Ph il Pp hi Tr ei Ny 1856. 
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2258. RicuarD Davies, Green Neath, Glamorganshire, “ Improvements in 
propellers for ships and boats.”— Petition recorded lst September, 1865. 

2296. James Dawson, Greenock, Renfrew, N.B., *‘ Improvements in sup- 
plying charcoal to sugar decolourising vessels, and in apparatus there- 
or. 


2300, WiuutaM = Luoyp Wisr, Chandos Chambers, Adelphi, Westminster, 
“9 hi for hulling and winnowing 
Henchel and Wilhelm Seck, 





amp in y or app 
in.”—A communication from Frederich 
unich, Bavaria, 

2302. Winttam Cory, Coal Exchange, London, and Joun Henry ADAMS, 
Campbell-road, Bow-road, Middlesex, *‘ Improvements in floating vessels 
and app used for unloading vessels containing coals, corn, or grain.” 
— Petitions recorded 7th September, 1865. 





Michel Sibut, Paris. 

2435. Jouw Hesay Jounson, Lincoln's-inn-fields, London, “‘ Improvements 
in generating illuminating gas, and in the machinery or apparatus em- 
ployed therein.”—A communication from Erasmus Allington Pond, Mark 
a Richardson, and Edmund Alonzo Morse, Rutland, Vermont, 
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2439. ALPreo Vincent Newton, Chancery-lane, London, “ Improved 
apparatus for generating -iliuminating gas.’—A communication from 
John Irwin, Chicago, Illinois, U.S. 

2441. Josep Parkins, St. John’s Wood, Marylebone, London, “ An im- 
proved apparatus for bordering paper and envelopes,” 

2443. Max Scuarrnke, Aussig, Bohemia, “Improvements in treating soda 
— to obtain sulphur therefrom.”—Petitions recorded 23rd September, 


865. 

2449. Joun Wicoins Copurnn, New Haven, Connecticut, U.S., “An im- 
provement in the manufacture of waterproof soles for boots and shoes.” 

2451. Epwarp Brooke, jun., Hudderstield, Yorkshire, ‘* An improved 
arrangement of apparatus and material to be employed for ¢ffecting the 
deodorising of the arising from sewers aud drains, and for the 
more effectual ventilation and inspection of such sewers and drains.”— 
Petitions recorded 25th September , 1865. 

2457. Cuaupe Parigot and ANTOINE Grivel, jun., Davies-street, Berkeley- 
square, London, “ Improvements in the construction of safes, stroug 
rooms, and other similar depositories, and in the locks thercof.” 

2463. CuAkLES MippLETON KegRnot, Gloucester House, West Cowes, Isle 
of Wight, and NataanikL Symons, Princes-street, Lambeth, Surrey, 
“ Improvements in the construction of railway plant to ensure the safety 
of passengers’ lives in the event of accident or collision.” 

2467. Joun Hiuuiar, Great Cambridge-street, London, “ Improvements in 
and apparatus for ventilating and for preventing down draught in flues.” 

2469. Groner TOMLINSON BousFisLD, Loughborough Park, Brixton, Surrey, 
bed. ts in hinery for tempering and preparing peat for 
fuel.”"—A ication from Nathaniel Frothingham Potter, Provi- 
dence, Rhode Island, U.S.— Petitions recorded 26th September, 1865. 

2471. Joun Taytor, Chancery-lane, London, “‘ Improvements in the con- 
struction of washing machines and churns.” 

2473. Louis Heyri Giuet, Rue St. Appoline, Paris, “Improvements in 
the construction of vessels for preserving food and liquids.” 

2475. James Broun, Ardgowan-:quare, Greenock, Renfrew, N.B., ‘‘Im- 
provements in cartridges.” 

2477. Winu1AM Moraans, Brendon-hills, Somersetshire, ‘‘ Improvements 
in coke and charcoal ovens, and in the manufacture of coke, parts of 
which are applicable to bread, biscuit, and pastry ovens.” 

2479. Joun Ropoer ARNOLDI, Huuter-street, London, ‘Improvements in 
steam engines.” 

2481. James Jenninas McComss, Liverpool, ‘‘ An improved construction of 
paddlewheel.”"—A communication from Ephraim Chideston McComb, 
San Francisco, California, U.S.—Petitions recorded 27th September, 1865. 














Inventions Protected for ‘Six Months by the Deposit of 
Complete Specifications. 
2488. Wituiam Exuis MerrorD, Flook House, Taunton, Somersetshire, 





2304. Joun Weems and WiLtiAM Weems, Renfrew, N.B., “Imp 
in the construction of hydrostatic presses.”— Petition recorded Sth Sep- 
tember, 1865. 

2208. ALEXANDER MACKIE and Jamxs Paterson, Warrington, ‘‘ Certain 
improvements in the method of lighting gas, and in apparatus connected 
therewith.” 

2310. Joun Briguam and Ricuarp Bickerton, Berwick-on-Tweed, N.B., 
“ Improvements in reaping and mowing machines,” 

2312. Wittiam Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in machinery for making lace.”"—A communication from Alfred Masson, 
St. Pierre-les-Calais, France. 

2316. RiciarnD Percy Rosearts, Kennington Park-road, Surrey, “ Im- 
P in cl ing and coating the bottoms of ships and other sub- 
merged substances to prevent oxidation and the adhesion of marine 
animals and plants, also in compositions to be employed for these pur- 





poses. 

2318. ADOLF Exick NORDENSKIOLD and Joun WILLIAM Samiti, Stockholm, 
Sweden, ** Impr in apparat i with safes for protect- 
ing valuables from fire."— Petitions recorded 9th September, 1865. 

2820. SamuxL Davis, Strand, London, “ An improved stirrup latch bar,” 

2321, Wiutiam Tyne, Sreruen ‘Tyns, and Ropext Cuayton, Bradford, 
Yorkshire, “* An improved mode of removing and preventing the incrus- 
tation of steam boilers.” 

2324. CHARLES THOMAS BurGess, Newgate-street, London, “ Improvements 
in reaping machines,” 

2326. SAMUKL INKPEN, Bartholomew-terrace, Cambridge-road, Mile End, 
London, “ Improvements in covering submarine telegraph cables and in 
the machinery aud means employed for paying out and hauling in the 
same,” 

2327. Joun Licutvoor, Accrington, L e, “ Imp nts in dyeing 
and printing fabrics and yarns and animal or mixed animal and vegetable 
substances,” 

2328. Cuarurs Huntiry, Hackney Wick, Midd) » “*Impr in 
cricket, racket,'tennis, and foot balls.”— Petitions recorded 11th September, 
1865. 

2332. Joun Mackintosn, North Bank, Regent's Park, Middlesex, ‘* Im- 
provements in constructing and insulating telegraphic conductors and in 
apparatus connected therewith,” 

2384, Josern WxkLcH, Redditch, Worcestershire, ‘Improvements in the 
manufacture of swivels.” 

2338. Ropert ANDREW Boyp, Duke-street, Southwark, “ Improvements in 
cooling bacon-curing rooms or chambers,”—Petiliors recorded 12th Sep- 

tember, 1865. 

2339, James Dunnar, Westminster Chambers, Victoria-street, Westminster, 

improvements in the construction of bvots and shoes.”” 

2°42, Joun Dopp, Oldham, Lancashire, ‘‘ lmprovements in mules for spin- 
ning and doubling.” . 

2346, SamuRL Sourar, Turnham Green, Middlesex, “ Improved apparatus 
for cleaning the tubes of steam boilers.”—A communication from Daniel 
McDowell, Kingston, Jamaica.— Petitions recorded 13th September, 1365. 

2352 Isaac Beamisn, Leadenhall-street, London, * Improvemeuts in lubri- 
eating apparatus,” 

2354, WitMoT Burkows Epwarp E.tis, Brandon Villa, Cheltenham, “‘ An 
Lye aye form of rifling for fire-arms and ordnance.”—Fetitions recorded 
14t » 1865. 

2358. Joun Wuirenouss, Tipton, Staffordshire, ‘* Improvements in the 
manufacture of box irons.” 

2360, RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvemeuts 
in locks for trunks, bags, dressing-cases, and other like articles."—A 
communication from Nicolas Chrétien Goynaud, Coutras, France. 

2362, Saut Myxrs, Liverpool, “Improvements in smoking pipes and 
cigar holders, and an improved tobacco cartridge to be used with the 
same.”—A communication from Elijah Miers, New York, U.S. 

2:64. Henry Law, Essex-street, Strand, London, “ Improvements in 
caissons for closing the entrances of docks and canals.”— Petitions recorded 
15th September, 1865. 

2376. Francesco Daina, Bergamo, Italy, “A new method of and appa- 
ratus for condensing the steam of steam engines.” 

2378. Henry VeNABLES, Newcastle-under-Lyne, Staffordshire, ‘An im- 
proved method of ornamenting the surfaces of tiles,"—Petitions recorded 
18th September, 1865. 

2385. Joun Fiercurr, Bett’s-street, St. George’s-in-the-East, London, ‘** Im- 
provements in the machinery or apparatus and in the processes for the 
treat and facture of sugar.” 

2386. Gores Suita and Cuarues Ritcarg, Upper Thames-street, London, 
* Improvements in brooms or brushes for sweepinz and dusting.” 

2300. Isaac SpimweLL McDoveatL, Manchester, ** lmpr in the 

f of insoluble oils and greases,”—Petitvons recorded 19th Sep- 








+ 

















tember, 1865. 

2398. WitLtaM Porter, Manor Park, Lee, Kent, ‘*‘ Improvements in ma- 
chinery used in the manufacture of bricks and tiles."—Petition recorded 
20th September, 1865. 

2403. Joux Bostock Huts, Manchester, ‘‘ Improvements in machinery 
for excavating earth.” 

2405. WitttaM Warkins, St. George’s-road, Southwark, Surrey, ‘‘ Improve- 
ments in and applicable to furnaces for the consumption of smoke.” 

2407. Epwin WILLIAM CoLLier, Bishopsgate Railway Station, London, 
** An improved mode of and apparatus for securing the labels of trucks 
and inv of goods conveyed on railways.” 

2409. WiutiaM CLARK, Ch -lane, London, ‘ Improvements in the 
manufacture of materials for decolouring sugar and other saccharine 





in rifling fire-arms, and in missiles or projectiles used 





r 
in such, and in the b y for the p of these improvements,” 
—Deposited and recorded 28th September, 1865. 
2509. James AusTiN Mes, Failsworth, near Manchester, ‘ Certain im- 
provements in telegraphic cables,”—Deposited and recorded 30th Septem- 
865. 


® | 





Patents on which the Stamp Duty of £50 has been Paid. 
2671. Ricuarp Broapspent, Leeds, Yorkshire.—Dated 3rd October, 1862. 
2700. StePHeNn Fitrcurw Cox, Bristol.—Dated 6th October, 1862. 

2818. James Tanoys, Birmingham.—Dated 20th October, 1862. 

2710. Henry Duncan Preston CunninenaM, Bury House, near Gosport, 
Hampshire.—Dated 7th October, 1862. 

2726. Joun Henry Jounsox, Livcoln’s-inn-fields, London.—A communica- 
tion. —Dated 9th October, 1862. 

2784. JEAN Bartist# GABRIEL Manik Freveric Pirkt, Boulevart St. Martin, 
Paris.—Dated 15th October, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
2207. ANTHONY Bsssemen, Upper Holloway, Midclesex.—Dated 5th October, 
853. 
2212, Grorae HAMILTON, St. Martin’s-le-Grand, and WILLIAM Henry Nasu, 
Poplar.—Dated 5th October, 1853. 
2230. Davin Nayior, Stockport, Cheshire. — Dated 7th October, 1853. 
2337. BeNJaMIN GooprELLOW, Hyde, Cheshire.—Datea 27th October, 1858. 
2787. Joun Jopson, Derby.—Dated 6th December, 1853. 





Notices to Proceed. 
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ts in the construction of 





1469, Pater Youne, M 
forn "a 

1470. Henk Son, Shepherd’s-court, Upper Brook-street, Grosvenor-square, 

London, “ Improvements in the construction of keyless watches.” 


1527. CHARLES TaYLor, Birmingham, ‘ Improvements in tube cutters and 
screw stocks,” — Petitions recorded 3rd June, 1865. 

1530, WILLIAM TOWNEND, Wright-street, Otley-road, Bradford, West Riding, 
Yorkshire, ‘* Improvements in apparatus for doubling aud twisting yarns 
and threads.” 

1534. Tuomss GENTLE and JosErH ALLMARK, Oldham, Lancashire, “Im- 
provements in turbines.” 

1535. Puitip Coomss, Liverpool, “‘ An improved apparatus for separating 
the whey from the curd in the manufacture of cheese.” 

1538, Joun Robertson, Glasgow, Lanarkshire, N.B., “Improvements in 
the machinery or apparatus for actuating the slide valves of marine 
engines, and in the slide valves thereof.” 

1540. RICHARD ARCHIBALD BRroomaN, Fleet-street, London, “ Improvements 
in the manufacture of soap and in apparatus employed therein.”—A com- 
munication from Jacob Beers Bennett and James Sydney Gibbs, Buffalo, 
U.S.—Petitions recorded 5th June, 1865. 

1550. RicHaRD ARCHIBALD BrooMAN, Fleet-street, London, “ Improvements 
in hinery for bing wool and other filamentous and textile ma- 
terials."—A communication from Jules Harmel, Ernest Harmel, ani 
Leon Harmel, Val des Bois, Bazancourt, France.—Petition recorded 6th 
June, 1865. 

1565. SAMUEL STERL, THOMAS BRouGuTON, and Francis Haut, Keighley 
Yorkshire, “Improvements in apparatus employed in preparing and 
spinning wool, silk, flax, and other fibrous substances.”—Petition recorded 
8th June, 1865. 

1574, JuLKs D&’ Hemptinne, Ghent, Belgium, “Improvements in the spin- 
ning of cotton and other fibrous materials.”—Pelition recorded 9th June, 
1865, 





1582. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in kilns for firing porcelain und other ware.”"-—A communication from 
Frangois Durand, Paris.—Petition recorded 10th June, 1865, 

1610, WiLLIAM Epson, Boston, Suffolk, Massachusetts, U.S., “ An improve- 
ment in apparatus for indicating the hygrometric condition of the 
atmosphere.”— Petition recorded 14th June, 1865. 

1617. JuLEs Francois Dusois, Rue de la Butte, Chaumont, Paris, “ An 
imip d bit for subduing or ing runaway or restive horses,”—Peti- 
tion recorded 15th June, 1865. 

1632. CuaRLes Auaustus La Mont, New York, U.S., “‘ An improved mode 
of desiccating eggs, and apparatus for effecting the same.""—Petition re- 
corded 16th June, 1865. 

1707. WitLiaM EpwarD NEwrTon, Chancery-lane, London, “Improvements in 
the manufacture of hats and other feited goods and fabrics."—A com- 
munication from Edwin Dodd McCracken, New York, James McCracken 
and Charles Edward McCracken, Bloomfield, New Jersey, John Adams, 
Southmayd, Elizabeth, New Jersey, and Robert Warner Southmayd, 
Phildelphia, Pennsylvania, U.S.— Petition recorded 26th June, 1865. 

1711. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, *‘ An improved 
method of and apparatus for burning liquid hydrocarbons, and the em- 
ployment thereof for heating purposes."—A communication from Alex- 
andre Schpakofsky and Nicholas Stange, St. Petersburg, Russia.— Petition 
recorded 27th June, 1865. 

1735, WiLLIAM EpWARD NEwrToN, Chancery-lane, London, “ Improvements 
in preventing the incrustation of steam boilers.”—A communication from 
Charles James Eames, New York, U.S.—Petition recorded 29th June, 1865. 

1384. Gkorer Nimmo, Jersey, New Jersey, U.S., ‘‘Improvements im the 
manufacture of pots and crucibles wherein metals and other materials 
may be heated or melted.” —Petition recorded 19th July, 1865. 

1919. Jonn McGrigor Crort, Abbey-road, St. John’s Wood, Middlesex, 
“ Improvements in rudders for steering ships or vessels.”—Petition re- 
cord 24th July, 1865. 

1942. WiLLIAM EDWaRD NEw7on, Chancery-lane, London, ‘‘ Improvements 
in machinery for planing metals.”—A communication from William Sellers, 
Philadelphia, Pennsylvania, U.S.— Petition recorded 26th July, 1865. 

1949. WittIAM EpwWarbD Newron, Chancery-lane, London, “* Improvements 
in bolt-screwing ines.”"—. ication from William Sellers and 
Coleman Sellers, Philadelphia, Pennsylvania, U.8S.—Petition recorded 27th 
July, 1865. 

2006. HegBertT ALLMAN, Ampthill-square, London, “ Improvements in 
burglar-proof safes.”"— Petition recorued 2nd August, 1865. 

2008. JoHN WILLIAM PERKINS, Norfolk-street, Strand, London, ‘‘ Improve- 
ments in the treatment of hydrocarbons or paraffin oils.”"—Petitwn re- 
corded 3rd August, 1865. 

2071. Mark Henry BuancuarD, Blackfriars-road, Surrey, ‘* Improvements 
in the manufacture of terra cotta or vitreous stone.”—Pelition recorded 
10th August, 1865. 

2111. James Biuuines, Kentish Town, Middlesex, ‘* Improvements in venti- 
lators.”— Petition recorded 16th August, 1865. 

2163. Joun GitBert AVERY, Regent-street, London, A new composition 
suitable for use as paint and protective coating.”"—A communication from 
William Potter, Sarotoga, U.S.— Petition recorded 22nd August, 1865. 

2214. Ropert TuuMas Houmes, Kingsland, London, “‘ Improvements in ma- 
chinery or apparatus for disengaging runaway horses trom carriages and 
stopping them so as to prevent accidents.”"—Petition recorded 29th 
August, 1865. 

2245. OLiveR Bennet, Tramingham, Middlesex, Massachusetts, U.S., ‘‘ A 
new and useful steam blower or blast apparatus for furnaces.”—A com- 
munication from John Allen Bassett, Salem, Essex, Massachusetts.— 
—Petition recorded 3\st August, 1865. 

2302. Wituiam Cory, Coal Exchange, London, and Joun Henry ADAMS, 
Campbell-road, Bow-road, Middlesex, “ Improvements in floating vessels 
and apparatus used for unloading vessels containing coals, corn, or grain.” 
— Petition recorded 7th September, 1865. 

2332. Joun MacinTosH, North Bank, Kegent’s Park, London, ‘* Improve- 
ments in constructing and insulating telegraphic conductors and in appa- 
ratus connected therewith.”— Petition recorded 12th September, 1865. 

2363. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Impreved ma- 
chinery for cutting stone.”—A communication from George Jeffards 
Wardwell, Rutland, Vermont, U.S.—Petition recorded 15th September, 
1855. 

2469. Gkorek TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in machinery for tempering and preparing peat for fuel.” 
—A communication form Nathaniel Frothingham Potter, Providence, 
Rhode Island, U.S.— Petition recorded 26th September, 1865. 
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And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Cc issi 8, within twenty-one days after the date of the Gazette (and 





1471. Epwarp Myers, Millbank-row, Westminster, and JAmks SToODART, 
Cambridye-terrace, Notting-hill, Middl “I mpr in the means 
and apparatus employed for preventing downward draft in chimneys, 
facilitating the escape of smoke therefrom,jand for ventilating apartments 
or buildings.” 

1472. Wttu1aM Jounson, Sowerby Bridge, Yorkshire, ‘‘ Improvements in 
vices.” 

1475. WitttaM Tieus Hamitton, Upper Rathmines, Dublin, ‘ Improve- 
ments in circular saws called ‘ Drunken saws,’ ’—Petitions recorded 29th 
May, 1865. 

1480. Sonn Hise, Nechells, near Birmingham, “ Improvements in anneal- 
ing pots and saucers, for annealing iron and steel wire, sheet metal, and 
other articles,” 

1481. JonaTuan Jopuin, Bishopwearmouth, Durham, ‘‘ Improvements ia 
apparatus for propelling and steering vessels.” 

1482. WituiamM Martin, M “ Imp 
brushes.” 

1483. Moritz Metsuxr, Gloucester-terrace, Old Brompton, Middlesex, 
* Imp ts im spinning hinery.”—A ication from Julius 
Stiener, Hattingen, Ruhr, Prussia,—Petilions recorded 30th May, 1865. 

1492. Ricuarp Howarts, Gloucester-crescent, Paddington, Middlesex, 
*Tmpr its in app for increasing the safety of railway pas- 
sengers, and train signalling, lighting, and forming a communication 
between all parts of such trains, also for securing the carriage doors,” 

1497. Freperick Newton Gisporne, West Strand, London, “* Improve- 
ments in apparatus for indicating the pressure of steam or liquids in 
vauges, and for signalling.” — Petitions recorded 31st May, 1865. 

1503. WituiaAM James Burerss, Brentwood, Essex, ** Improvements in 
reaping and mowing machines.” 

1505, Hureert ALLMAN, Ampthill-square, London, “‘ Certain improvements 
in the formation and construction of metallic vessels, chambers, or hollow 
cylinders used in hydraulic apparatus, cannon, or heavy guns, and for like 





ts in brooms or 











urposes,” 

1506. Hxpeat ALLMAN, Amptbill-square, London, “ Certain improvements 
in the manufacture of iron and steel, and in apparatus connected there- 
with.’ 

1508, Tuomas BainsMeaD, St. Gile’s-in-the-Wood, near Torrington, Devon- 
shire, ** An improved exercising chair for infants."" 

1510. Fraepericxk Ksieut, Burton-upon-Trent, ** An improved economic 
boiler for hot water ap) tus applicable for the heating of hot-houses, 
churches, and other public buildings.”"— Petitions recorded 1st June, 1865. 

1515. HerBert ALLMAN, Ampthill-square, London, ‘* Certain improvements 
in the means employed for the prevention of the ignition of matter 
capable of ignition or bustion.” 

1516. JoHn NUTTALL, Patricroft, near Manchester, 
valves for steam and other fluids and liquids.” 





“Improvements in 


of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
7th October, 1865. ’ 
2841, 8d. ; 2842, 4d. ; 2843, Sd. ; 2844, 4d. ; 2845, 4d. ; 2846, 4d. ; 2847, 
8d. ; 2848, Ys. Gd.; 2849, 4d. ; 2850, 1s. ; 2851, Sd.; 2852, dd. ; 2853, led. ; 
3; 2855, 1s. 10d. ; 2256, 4d.; 2857, 4d. ; 2858, 4d. ; 2859, 1s. 8d. 5 
2860, 4d. ; 2861, 4d. ; 2862, Sd. ; 2863, 18. 2d, ; 2864, 4d. ; 2865, 4d. ; 2500, 
4d. ; 2367, 4d. ; 2868, 4d ; 2869, Is ; 2870, 4d.; 2871, 10d. ; 2872, 4d.; 
2873, 6d. ; 2874, 1s. 10d.; 2875, 10d. ; 2876, 4d.; 4d. ; 2878, 4d. ; 2579, 
10d. ; 2880, 4d. ; 2881, 4d. ; . 10d. ; 2883, 4d. ; 2884, 8d. ; 2885, Sd.; 2886, 

4d. ; 2887, 1s 10d. ; 2888, 2s. ; 2889, 4d. ; 2590, 4d. ; 2891, 10d. ; 289: 
2893, 4d. ; 2894, 4d. ; 2895, 4d. ; 2896, 18. 2d.; 2897, 4d. ; 2808, 4d. ; 2899, 
4d. ; 2900, 4d. 2901, Sd.'; 2002, 1s. ; 2903, 4d. ; 2004, 4d. ; 2905, 10d. 5 
2906, 10d. ; 2907, 6d. ; 2903, 4d.; 2909, 4d.; 2910. Sd. ; 2011, Sd. ; 2912, 
10d. ; 2913,'6d.; 2914, 10d.; 2915, 4d. ; 2016, 4d. ; 2917, Is. 4d. ; 2918, 100.5 
2919, 4d. ; 2920, 4d. ; 2921, 10d. ; 2922, 10d. ; 2923, 6d ; 6y24, 8d.; 2025, Od. 
2926. 10d ; 2927, 4d. ; 2928, 4d. ; 2929, Is. Sd. ; 2930, 8d. ; 2931, 4d. ; 2932, 
10d. ; 2933, 10d. ; 2034, 4d. ; 2985, 4d. ; 2036, 44. ; 2037, 10d. ; 2938, 4d. 5 
2939, 4d. ; 2940, 1s. 4d. ; 2041, 1s. 2d, ; 2912, 8d. ; 2943, Gd. ; 244, dd 5 

2945, 4d.; 2046, 44. ; 2947, 43. ; 2043, 4d. ; 2049, Sd. 5 2950, 4d. 






















dd.; 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by 4-4 
office Order, made payable at the Post-office, 5, High Holborn, or 4!r. 
Bennet Woodcroft, her Majesty's Patent Otlice. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tax ENuINken, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

743, A. V. Newton, Chancery-lane, London, “ Construction of steam gene 
rators and evaporators."—A communication.—Dated 16th Alureh, 
1865. ‘ 

This invention consists, First, in a peculiar construction and —— 
ment of the boiler whereby, in lieu of a large amount of — wed 
exposed at one and the same time to the action of the heat from ; te 

nace, as has heretofore been the case, only a small or comparative Hh . 

portion is exposed to the same, thus causing steam to be more on 4 

ditious! d. Secondly, in forming the fire-grate of the furnace 











1518. RicHakD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
in electro-magnetic clocks and other timekeepers."—A ication 
from Jean Theodore Scholte, Paris. 

1519. WituiaM Gapp, Stratford-square, Nottingham, and Joun Moors, 
Manch “sg in the facture of pile fabrics.” 

and Henry Martukrson, 





1522, Francis JouN Bo.tox, Bruton-street, 


Middl “ 





Hackney, n imp’ d process for producing printing sur- 
faces.” —Petitions recorded Ind June, 1865. 
1525. ALFRED Lancaster, Kensington-road, Londen, “ Improvements in 





breech-loading firearms,” 





of a coil or culls of pipes, into which water is passed through any suitable 
connecting pipe, A. y the heat of the furnace converted into steam, and 
as fast as formed conveyed into the steam chamber of the boiler. , - 
744. J. STANDFIELD, Thames Bank House, Pimlico, London, “ Differentia 
wheel gearing.”—Dated 17th March, 1865. =. 
This invention consists in certain novel arrang ts and here fully 
of wheels, and of parts connected therewith (which we cannot ie nad 
describe), forming a diffcrential gear apparatus, which is applicable & 


ations 











Ocr. 13, 1865. 
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rally for transmitting motion and for imparting either increased or dimi- 
nished power or speed to the hinery, app , OF parts ted by it. 
—Not proceeded with. 

748. B. Lawrence, Colemanc-street, London, ‘“‘ Increasing the mechanical 
value of steam as a motive agent.”—Dated 17th March, 1865. 

This invention relates to condensing engines, and consists, instead of 
passing steam after its action on a piston into a condenser combined as 
usual with the steam cylinder, in passing it into another cylinder open at 
top, or at one end, so that the atmosphere may press down its piston as the 
condensation of the steam beneath it takes place. By thus separately cool- 
ing the contracting force a greater amount of it is obtained. 

751. J. Gooprettow, Blackburn, ‘‘ Combinations of direct-acting steam 
engines, with single or double-acting pumps, for pumping water, air, or 
gases.” — Dated 17th March, 1865. 

This invention consists in the employment of direct-acting steam engines, 
working horizontally, vertically, or diagonally, an ing them direct 
to single or double-acting pumps, thereby dispensing with the ordinary 
crank shafts, cranks, connecting rods, and eccentrics ; and these improved 
arrang’ ts are applicable to pumps for fire engines, for feeding boilers, 
bilge pumps, blowers, and all other purposes where pumps are required. — 
Not proceeded with. 

771. J. T. RomMENGER, Dresden, “ Apparatas for generating steam.”—A 
communication.—Dated 20th March, 1865. 

The peculiarity of this steam generator consists in the form and combi- 
nation of a series of pipes, in order to obtain the greatest possible steam 
generating surface in a given space. For this purpose the patentee 
arranges a system of pipes which, by their peculiar shape, do not require 
the interposition of any heat-absorbing material, the smoke flue from the 
fire grate to the chimney being produced by the form or transverse section 
given to the pipes. These pipes are made of cast iron, and have a trans- 
verse action of a cross-like form. In some cases, however, the pas-age 
through these pipes is formed with a lining of wrought metal, which is 
introduced into a mould, so as to have cast metal run thereon. The ends 
of these pipes are connected in such a manner as to cause the water which 
is forced into the entrance pipe to pass in succession through the whole of 
the pipes constituting a series. Further, he arranges the proportions of 
the series of pipes in a manner to produce an even pressure throughout by 
giving the entrance a smaller size than the outlet. He introduces metal 
rods into the pipes in cases where the water produces sediment, so as to 
cause, by thus narrowing the passage, a greater friction in the passage of 
the steam, by which means the pipes are kept clear of sediment, which is 
carried away by the steam. A hand pump is used when starting the 
engine, and another pump is driven by the engine when at work, so that 
for each stroke of the engine jets of feed water are introduced into the 
entrance pipe of the system ; and this water, traversing to and fro through 
the whole series of pipes, issues as steam of high pressure from the 
— at the opposite end of the series, and it then passes to the steam 
cylinder. 

780, A. R. MACKENzIB, Manchester, ‘‘ Locomotive engines and carriages for 
common roads and tramways.”—Dated 20th March, 1865. 

This invention consists, First, in various improved arrangements in con- 
nection with steam or other engines for driving omnibuses, carriages, fire 
and traction engines, agri 1 hi and for other locomotive pur- 
poses, Secondly, in certain imp in ion with the boiler 
or boilers, and in the application of the exhaust steam. When steam is 
employed the patentee fixes one or more boilers to the framework of the 
vehicle, and conveys the steam to one or more cylinders placed vertically, 
horizontally, or diagonally, or he uses oscillating cylinders for imparting 
motion to a cross shaft divided into three parts, and provided with two 
clutch boxes of any known construction. The shaft works in any suitable 
number of bearings, and carries two chain wheels or drums, communicating 
by means of chains, with other chain wheels or drums fixed to the naves 
of the hind or driving wheels. The said hind wheels revolve upon a fixed 
axle attached to the framework in any well known manner, and either 
wheel can be disconnected from the motive power by putting its corre- 
sponding clutch box out of gear. To the lock or fore carriage is fixed a 
toothed wheel or segment, communicating by gearing with a hand or 
steering wheel, for enabling the vehicle to be steered either to the right or 
left; and for shifting the clutch boxes out of gear there are two levers, 
which are moved as required by the driver or steersman, so that when the 
toothed wheel or segment is turned for turning the vehicle, one or other of 
the clutches could be thrown out of gear, and thereby enable the vehicle to 
be turned in the radius of its own length. In the Second part of the in- 
vention relating to boilers, and the application of the exhaust steam, he 
employs one or more boilers or generators of any form or arrangement ; 
but instead of using a vertical chimney he causes the gases arising from 
combustion to pass through one or more down flues below the framework, 
and covers the ends of the flues, where open to the atmosphere, by wire 
gauze or perforated plates ; and he also employs a movable ash pan, which 
can be raised or depressed at pleasure for the purpose of regulating the 
draught of air to the furnace or furnaces, Instead of allowing the 
exhaust steam to pass direct to the atmosphere he conveys it to one or 
more closed receptacles to be condensed, and afterwards pumps the water 
of condensation into the boiler, tu be again converted into steam ; and when 
these errangements are applied to omnibuses, he employs the condensing 
vessels or chambers fur warming purposes, 

















Ciass 2,—TRANSPORT. 


Including Railways and Plant, Road- Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 

738. W. Loxpgr, New Broad-street, London, *‘ Permanent way of railways.” 
A communication.—Dated 16th March, 1865. 

This invention cannot be described without reference to the drawings. 

740. ah, Carlisle, “ Working railway signals."—Dated 16th March, 

05. 


This invention has for its object the arrangement of the lever handles for 
working points, station and distance signals, in one frame, and so con- 
nected, locked, and arranged, as to prevent the possibility of contrary 
signals being simultaneously given at the points of junction on railways, or 
a safety signal being shown when the points are not in corresponding posi- 
tion, aud also when the points, station and distant signals, are set for a 
train to pass the junction, the points will be so locked that it will be impos- 
sible to change their position until boti distaut and station signals are 
brought to danger. Supposing a set of handles, nine in number; when 
= handles are set forward they are arranged so that four only are free, 
‘he remaining five being locked ; neither of these five can be moved until 
the leading point or signal lever, as the case may be, 1s first brought into a 
backward position. The moving of this lever locks all points and signals 
contrary to it, and at the same time it unlocks the following signal Jever, 
which in its turn unlocks the next to follow, viz , the distant signal lever. 
The backward wotion of the second lever back-locks the first, and the back- 
ward motion of the third lever back-locks the second. After the passing of 
4 train it will be the duty of the signal man to put the levers to their 
signal position, and in doing so they must be returned thus—the levers of 
the distant signal first, the station signal lever second, which fore-locks the 
| reap signal, and the point lever last, which fore-locks the station signal. 

_ arrangement of the back-locks prevents the pointsman from turning 
the points contrary to the signal given. The moving of any one handle 
lever is caused to operate as may be desired upon any other lever or set of 
pebaratua, whether for working points or signals. The operation of one 
- er is so arranged that it locks a | signals and points contrary to it, and at 
= same time it unlocks the signal which is to be brought into operation, 
“hus any lever can be so arranged as to lock in three different ways. 

745. H. A. BONNEVILLE, Paris, “ Railway brakes."—A communication.— 
Dated \7th March, 1865. 
on invention consists in the application of compressed air as a means of 
r Pping railway trains, by combining pneumatic (air) pumps with a reser- 
oir placed on a small one-axled truck, which is tixed in front of the loco- 
motive, or forms part of the same. 
‘37. W. Artuvr, Atherington, Devonshire, “ Apparatus for registering the 
a steered by a vessel during any given period.”—Dated 21st Murch, 
ane of this invention is to make a compass register the courses 
on e iy @ Vessel during any given period. For this purpose the patentec 
the in a framing in which « cylinder is supported vertically on au axis at 
ann spe end, while the upper end is formed with a step to receive a 
plete | = a shaft which passes through the framing ; on this shaft a guide 
bs 8 fitted, which is guided by two pins carriea by a lower plate torm- 
fn = of the socket, which is tree to be raised and lowered on the shait 
chon - perpere hereafter mentioned. The shaft is formed with two flanges 
“ wy the guide plates, between which rollers work ; the framing carries at 
rs pert a compass card or magnetic needle. The rollers just men- 
na ye carried on one end of a lever pivoted near its centre to a bracket 
pet ve framing ; the other end of the lever carries a roller which rides in a 
tage ina block carried ou the upper end of a vertical threaded rod. 
py passes through the framing which contains the cylinder, and 
aa opened or marker which is kept in contact with a sheet of paper 
pear round the cylinder. The pencil is held in a frame fitting over the 
ri Tod, and is caused to descend thereon by means of a rotary motion 
aa © the red by clockwork. The paper which is secured to the 
is 's narked with thirty-two perpendicular divisional lines at equal 
oe Spart, each live representing a point of thecompass. The paper is 
‘ae dn orca With horizontal lines, representing the dist the pencil 
neniie's he one hour or other stated time. Iu the descent of the maguetic 
riding on A soap 3 b nye pay the cylinder by a roller on the shaft 
Part of the compare a a double inclined cam fixed on the under 








798. W. Lans, Old Kent-road, London, “‘ Apparatus for propelling carriages 
and other road vehicles by hand power.”—Dated 22nd March, 1865. 

In the fore part of the ca or other road vehicle the inventor has a 
double flanged drum, which may be of wood, iron, or other suitable mate- 
rial, the body of which works freely through the bottom of the carriage or 
other vehicle. On the upper flange he has a frame securely attached 
thereto, carrying an axle on which is secured a toothed wheel. The said 
axle is fitted with a crank for the purpose of turning the wheel; the afore- 
said drum is slotted down in the direction of its } , and in the said slot 
is fitted on a revolving axle another toothed wheel, which gears into the 
one before mentioned. To the under flange of the drum is attached the 
framing which carries the springs that support the fore part of the 
carriage, and in which framing also is fitted the axle on which are the 
road wheels. To this axle is secured a toothed wheel, gearing into one on 
an independent axle which works into the teeth of the wheel aforesaid, so 
that all four work freely and gear into each other; and when the upper one 
is turned by the crank the road wheels are caused to rotate by reason of the 
toothed wheels secured on their axle, and those fixed in the slot of the drum 
and on the independent intermediate axle. The springs are not in any way 
attached to the carriage, but press against its under side, and operate by 
reason of the carriage or vehicle rising and falling upon the body of the 
drum, The carriage or vehicle may be directed along the road and turned 
in any direction by turning the drum by means of a lever attached thereto, 
80 as to be easily accessible by the person working the machinery, or any 
other attendant, and it may be secured at any angle by a catch working iu 
slots cut in the upper flange, or by any other suitable appliances if 
required.—Not proceeded with. 


Cuiass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

725. H. Owen, Lewester, ** Stockings and other articles of hosiery.”—Dated 
15th March, 1865. 

This invention has reference to a former patent dated 24th January, 1859 
(No, 222), and consists in the insertion at each selvage, course, or seam in or 
at the time of the manufacture of articles of hosiery of two or more draw 
threads of any strong material, and which can be withdrawn therefrom 
without disturbing the remainder of the article, the worn parts being 
thereby separated. 

750. a BuLuoveu, Baxenden, “ Looms for weaving.”"—Dated 17th March, 
1865, 





The patentee claims, First, the employment and arrangement of movable 
forks, movable pins, and stationary pins for holding back the weft in a line 
parallel, or nearly parallel, with the reed for enabling the weft feelers to 
descend upon the weft or detect its absence immediately after the shuttle 


through which the bars are Between these bars, and through holes 
made for that purpose in the ferrule, is driven the tooth, tine, or shack of 
the wearing part of the implement, ding as it is intended to be used 
asa harrow, drag, or cultivator, thus securing the parts together, This 
ime a mode of combining together the bars, ferrule, and tooth or tine 
volves the principle of a trussed beam in the formation of the zig-zag 
and straight beamed harrows, and constitutes the main feature of the 
invention, The several beams of the implement so formed may be kept at 
suitable distances apart by cross bars in the usual manner. 
742. J. MaARsuALL, Lincoln, “ Combined apparatus for threshing, dressing, 
and grinding grain.” —Dated 16th March, 1865. 

This invention consists in the covstruction in one machine of frinding 
apparatus such as or similar to that described in the specifica’ of a 
patent granted to J. Ross, dated 29th of April, 1862 (No. 1253), with 
ordinary apparatus for thrashing and dressing grain and other agricultaral 
produce, The object of this invention is to bine the said apr in 
one machine in such a manner as to provide a communication between the 

hreshing and dressing app and the grinding apparatus, which may 
be either opened for the purpose of passing the material under operation 
from the threshing and dressing gare to the grinding apparatus, or 
closed so as to allow such part of the machine to be worked independently 
of the other. For this purpose the ordinary threshing and dressing appa- 
ratus, and the grinding apparat are bined in one hine, the 
revolving separating screen of the first-named apparatus being fixed over 
the grinding apparatus, and the hopper of the latter being so placed as to 
be capable of receiving the material intended to be ground where the grind- 
ing apparatus is used separately. The means of communication between 
the two sets of apparatus for the purpose referred to consist of two valves, 
the pivots of which are fixed between apertures leading from the threshing 
and dressing apparatus out of the machine, and other apertures leading 
into the grinding apparatus, so that, by one simultaneous movement of the 
two valves on their pivots, they are caused to open the apertures leating to 
the grinding apparatus and close the exit apertures of the threshing and 
dressing apparatus, and by a simultaneous movement of the valves in 
another direction the apertures leading to the grinding apparatus are or 
may be closed and the exit apertures of the threshing and dressing appa- 
ratus opened.—WNot proceeded with. 

793. B. J. Wenner, Newton Abbot, Devonshire, “ Machinery for thrashing 

and rubbing Larley and other grain, '— Dated 21st March, 1865. 

For the purposes of this invention rubbing apparatus, constructed as 
hereafter explained, and an endless elevator, are applied below what is 
called the receiver in the specification of a former patent dated 16th 
December, 1863 (No. 2272), and below the screens which receive the grain 
or corn from the receiver. This is dove in the following way :—Below the 
bottom of the receiver, and at a short distance therefrom, is a shaft, on 
which is one of the be of an endless band or strap of elevators the 
other pulley of such endless elevator being at the upper part of the 

















has been thrown across the rece of the slay, and also for assisting the 
templing and making better cloth. Secondly, the system of employing 
compressed air for blowing back the weft towards the reed for enabling the 
feelers to detect its presence or absence without loss of time. Thirdly, the 
improved back rail for obtaining easy access to the uoder working parts of 
the loom. 

756. T. OapEN, Higher Broughton, near Manchester, ‘‘ Lap machines em- 

ployed in preparing cotton, &c."— Dated 18th March, 1865. 

This mvention consists in the employment and use of a vertical rod or 
bar which is hooked on to and suspended from each horizontal spindle or 
shaft upon which the laps are formed that suppply the machine ; the lower 
ends of these rods pass through holes formed in one end of a long balance 
lever or beam, the opposite end of which is in connection with the strap 
fork. Upon each of the aforesaid suspended rods are adjustable weights, 
the position of which, when a full jap is placed upon the —— lattice, are 
at their greatest distance above the balance lever, so that as the lap 
diminishes in diameter the suspended rod, passing through the hole in the 
balance lever, gradually lowers the weight into closer proximity to such 
lever, until the lap is finally spent, at which time the weight in connection 
with the rod of such spent lap bears upon and depresses the balance lever, 
thus causing its opposite end to rise, which, being in connection with the 
strap fork, forces the strap on to the loose pulley, and thereby stops the 
machine.—Not proceeded with. 

759. E. Pinuine and J. Hanpar, Rochdale, ‘* Weft stop motions for looms.” — 
Dated 18th March, 1865. 

This invention cannot ve described without reference to the drawings. 

762, T. Kenyon, jun., Manchester. “ Preparing, fixing, and mordanting 
cloth and yarns,”—Dated 18th March, 1865. 

In performing this mvention the patentee combines prussiates, phos- 
phates, and all kinds of animal matter with alumina, stannate, tin solution, 
or other suitable metals dissolved in alkalies or acids; or he uses the 
animal matter or matters separately if found desirable. The proportions 
he prefers are about 15 per cent. of prussiates, phosphates, aud animal 
matter to about 25 per cent. of the alumina, tes, tin sol , or 
other suitable metals. 

774. T. Puiwirrstual, Berlin, “* Manufacture of yarns.” —Dated 20th March, 
1865. 








This invention covsists in utilising the was e hemp and flax known in the 
trade as tow by cutting the same into pieces and then mixing the same 
with wool in the proportion of about two parts of the tow to one part of 
wool, which may afterwards be spun into yarn by ordinary spinning ma- 
chinery, and then woven into shawls, neckerchiefs, and other articles of 
dress, in ordinary looms. 

782. J. W. Mipetny Canonley, Yorkshire, ‘‘ Apparatus for lubricating 
vertical or diagonal spindles and shajts.”"—Dated 21st March, 1865. 

This invention has a twofold object, viz, to lubricate spindies or shafts 
(vertical or diagonal) more effectually, and also more economically, than is 
now the case, aud has special reference to spinning and preparing machivery. 
For this purpose, adducivg as instance the ordinary throstle frame used in 
spinning worsted yarns, the inventor elongates the “ neck ” (usually made 
of brass and secured to the frame rail), making the clongate! part of 
smaller external diameter than the remainder of the neck. Upon the 
spindle he affixes, by any convenient method, a species of cup, within which 
the elongated part of the neck enters. The spindie or shaft (as the case 
may be) being lubricated the lubricating substance naturally works down 
into the cup, and the latter revolving with the spindle or shaft necessarily 
throws particles of the lubricating substance upon that portion of the 
spindle within the neck, and gives the results named.— Not proceeded with, 
801. W. Cuark, Nottingham, *“* Manufacture of fabrics in lace machinery.”— 

Dated 22nd March, 1865. 

This invention relates, First, to the manufacture in twist-lace machinery 
of plain or ornamental fabrics having purled edges obtained from warp 
threads, or warp threads combined with bobbin threads, dly, to the 
formation of spot or other fabric simultaneously with, but for a time 
separate from, the body fabric, In carrying out the First part of this 
invention the plain or ornamental figures or parts of the fabric are formed 
longitudinally by the aid of extra warp threads, sometimes combined with 
the body fabric threads, which are traversed by other extra warp threads, 
and these other extra warp threads thereby become warp weft threads, and 
they also form the puris. Intermediate weft threads arc obtained from 
bobbin threads, which are, when desired, also caused to twist with the warp 
weft threads to produce combined twisted purl held or laced generally by 
draw threads in the usual way. In carrying out the Second part of these 
imy ts the patentee torms i ly with the production of 
lace or other fabric spot or other fabric, by the aid of extra warp threads 
acting with certain of the bobbin threads, such extra warp and bobbin 
threads acting together for a time on one side of, but separate from, the 
ordinary or body fabric, and then being drawn into the position required 
on the body fabric, aud there tied in by the working of other threads. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Gc. 


735. M. MBISEL, Gloucester-terrace, Old Brompton, * Apparatus for thrash- 
iny grain or seed."—A communication, — Hated 16th March, 1865. 

This apparatus consists of a flas wheel or disc mounted upon a vertical 
or horizontal axis, by preference the latter, It is composed of arim or 
ring connected to the hub by flat iron or any other suitable bars acting as 
beaters or rubbing instruments; or it is caused to revolve at a short 
distance trom a fixed or stationary rubbing surface posed, by pref 5 
of a series of similar bars to thuse forming the suriace of the revolving 
wheel or disc, or made in any other way vo correspond therewith. The 
stationary rubbing surface is not parallel to that of the revolving disc, but 
forms a certain augle with the latter, so that the distance between the two 
gradually decreases from where the stalks are to be admitted to the 

hine t ds the opposite opening by which they leave it. Although 
that angle is to be constant, the space between the revolving bars or 
beaters and the stationary rubbing surface may be regulated by a screw or 
other suitable mechanism to cause the axis uf the wheel or disc to slide to 
and fro in its bearings, or the stationary rubbing surface may be capable of 
adjustment to move it nearer to or further from the revolving wheel or 
disc, to which motion is ¢ i d itab! hanism, 50 as to 
impart @ high velocity to the periphery of the wheel. The operating parts 
of the machine are euclosed and + paces aze left open to receive the material 
and conduct it away. In order to prevent the stalks coming in contact 
with the shaft upon which the revolving wheel or disc is mounted the 
opening by which they are fed into the machine is stopped or covered 
before it reaches the stialt.—Not proceeded with. 
739. J. SEAMEN, Worcester, ‘‘ Harrows, drags, cultivators, and other similar 

implements.’ — Dated 16th March, 1865. 

In periorming this inveution the patentee makes the beams of imple- 
ments of the class above mentioned of two bars placed edgewive side by 
side, and held together by means of a equare or other suitably shaped ferrule 




















and it receives motion by a band from a pulley on the crank 
shaft which drives the straw shaker, below which is situated the ordinary 
or other riddle from which the grain descends into the receiver, where it is 
subjected to the action of streams of air as described in the specification of 
the said former patent. The shaft which has on it the lower pulley of the 
endless elevator receives motion by the endless band of the elevator, which 
is cased or enclosed from top to bottom. The grain when lifted by the 
endless elevator to the highest position descends down an inclined sieve or 
screen, at the lower end of which is an opening through which the best 
corn passes to a sack, whilst the second quality which has passed through 
the screen or sieve passes away torough an opening at the lower part into 
another sack. The corn or grain as it falls from the elevator is acted on 
by a blast of air which is conducted from the air trunk by an air passage to 
the upper part of the elevator case, where there is an outlet and pipe to 
convey away the screenings, and to return them to the straw shaker. On 
the shaft which carries the lower pulley of the endless elevator is the 
rubbing apparatus, which consists of a rotating disc with blades or knives 
set at right angles to its surface. The rotating disc of the rubber is fixed 
to the shaft of the elevator and revolves therewith, The disc is enclosed 
at its circumference, but has inclined passages out throvgh such enclosed 
circumference, The rotating disc works opposite to and parallel with 
another disc which is fixed. The upper part of the fixed disc is removed, 
and the barley, corn, or other grain is by a shoot below the sieves, which 
latter are under the receiver, conducted into the rubbing apparatus, On 
the fixed disc are knives or blades in circles between those on the rotating 
disc ; hence the barley or other grain or corn as it passes through the appa- 
ratus is rubbed by the action of the blades or knives ; it is then elevated, 
subjected to a blast, and it then descends on to the inclined sieve or screen, 
In this arrangement there are only two through shafts, one for the thresh- 
ing drum and one the crank shaft to the straw shaker, and motion is com- 
municated from the straw shaker by a short lever and connecting rods to 
the ordinary riddie, which is below the straw shaker, 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 
724. T. Kennepy, Kilmarnock, “ Apparatus for smoke vents or chimneys.” — 
Dated 15th March, 1865. 

This invention consists in fitting smoke vents or chimneys with apparatus 
of a permanent character, which, while it constitutes convenient means for 
cleaning them at any time, also assists their action by improving the 
draught, In carrying out the invention a spindle with a pulley loose upon 
it is permanently fixed in the top of the smoke vent, and an endless chain 
is passed round the pulley and made of sufficient length to hang down 
inside the vent to within reach at the bottom, where it may be brought 
upon a hook at the side when not in use for cleaning the vent. When the 
vent requires cleaning a scraper or brush, or a bunch of heather, for 
example, is fixed to the endless chain, and is worked up and down tho 
vent by means of the chain. When the fire is lit the chain assists the 
draught by rapidly conducting the heat to the top of the vent, and thus 
causing the column of air or gases in the vent to be more complotely 
warmed and expandcd.— Not proceeded with. 


Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or Jor Defence, Gun Carriages, §c. 
772. J. T. Cook and J. T. Cook, jun., Birmingham, “* Breech-loading fire- 
arms.” —Dated 20th March, 1505, 

The patentees claim, First, the general arr t or bination of 
the parts described and represented in the drawings for fastening down 
and releasing the hinged blocks or clorers, Secondly, a cartridge case ex- 
tractor, consisting of a bar or rod, or bars or rods, and working freely in 
the side or sides of the breech biock or closer, one end of the bars or rods 
carrying a stud or hook, which, by the raising of the block or closer, is 
made tv advance in a slot in the side of the barrel, and start or extract the 
exploded case, essentiaily in the manner described and illustrated in the 
drawings. Thirdly, the application of the said cartridge case extractor to 
breech-loading fire-arms in which the barrels turn upon a hinge or joiat, 
as described, 

800. A. P. Troxcuon, Paris, ‘* Five-arms."—Dated 22nd March, 1865. 

This invention relates principally tu tue construction of those fire-arms 
which have one to severai barreis, and especially to thove with twelve 
charges, which may be employed alternately and at will, without the 
necessity of altering the position of the arm, for, by the action of a lever, 
the arm is cocked, the charge introduced, and the arm made ready for 
firing. The mechanism is completely hidden in the interior of the arm, 
the action of which is very simple, The breech is mounted on an axis, 
and it has to describe an arc of a circle to open or close the end of the 
barrel ; this motion is communicated to it by & lever which acis on an 
inclined plane on which a projection is free to slide, formed at the base of 
the piece to cause it to describe the necessary arc, in order that the breech 
opens the opening in the end of the barrel, aud which is also closed when 
the charge has been introduced, for at the same time that the lever causes 
the breech to open, it communicates to a knee pivce a sliding motion, to 
the rack carrying the cartridges, and to the piece which introduces the 
first cartridge into the chamb«r of the arm, The return of the lever to its 
normal position closes the breech and advances all the other cartridges. 
Besides the forward rack there is another at the rear, both being enclosed 
in a metal groove or slide ; one of the racks has only a downward motion to 
allow the cartridges to pass and to keep tvem in position, while the second 
makes a to-and-fro motion to bring torward, and at the same time to 
guide the cartridges. There is a safe slide or door capable of being easily 
opened, by which the upper part of the internal mechanism of the arm may 
be inspected. The patentee also maxes fire-arms with one or two barrels, 
preserving the safety slide which opevs from right to left ; the arm is pro- 
vided internally with a loose piston put in motion by a bammer on 
which the dog falls, The retreat of the piston is effected in two ways, 
either by a small balance lever pushed back by the nut of the dog when it 
is cocked to charge, or by means of a button which closes the slide by a 
click or any other suitable appliance. He makes use of the motion of the 
safety slide to work a lever to withdraw the eulot of a cartridge when such 
is used, 








—— 


Ciass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c, 

741. W. Baooxes, Chancery-lane, London, “ Musizal instruments.”—A com 

munication.—Dated 16th March, 1865. 
This invention relates to a new system of pistons which the inventor calls 
equitonic, giving the perfection of justness 1m iustruments with four pistons, 
as the basses or euphonions. lv is well known that with the ordinary 
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system of pistons the following notes F, E, E flat, D, and D flat, in the 
lower octave of those instruments, are always bad, and almost impossible to 
be obtained, because the slides of the three pistons were not in the right 
proportion to the extra length given to the instrument when the fourth 


by means either of boracic acid, or other acids or salts with an acid reac- 

tion possessing analogous properties, of chromic, oxide, hydrate, or acid. 

796. W. M. Winutams, Celyn, Caergwrie, near Wrexham, Denbigh, “ Appa- 
ratus for the distillation of coal and peat, dec." —Dated 22nd March, 1865. 





iston is put in motion. The present invention obviates this inconveni 
he equitonical pistons are provided with two passages of air and two sets 
of slides. When playing in the medium and upper notes of the instru- 
ment it is only necessary to use the three pistons, as in all the regular 
brass instruments, and the air coming from the mouth-piecs tube passes 
in its regular way, but when playing in the low notes of the instrument, 
and when using the fourth piston, the air passes in the two columns of air 
and the two sets of slides, and by that means the notes above-mentioned 
have in the instrument their proper length, and, consequently, may be 
o'tiined perfect in tane. ¢ 
758. G. Rawston, Tokenhoue-yard, London, “ Forming and making clothing.” 
—A comm «nication. — Dated 18th March, 1865. 


e p claims the arrang t or ination of the parts 
described for adjusting the thickness of the layer of coal or material to be | 
distilled to the variable heat of the different parts of the retort, or to the | 
quality of the coal or material, the coal or material being arranged in | 
contact with the top and bottom of the retort in layers of the required | 
variable thickness by means of adjustable shelves or trays, or by means of | 
a lining having upper and lower adjustable shelves or compartments. | 
797. H. Porrer, Manchester, “ Treating the waste liquors obtained in bleach- | 

ing certain vegetable substances.” — Dated 22nd March, 1865. | 

This invention consists in boiling the waste liquor obtained in bleaching | 
jute and the waste of flax, commonly called shove or shew, with lime or 
ia, or their carbonates, or with a metallic oxide, in order to recover 
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Thi+ invention consists in the manufacturing of trousers and 8 
in com>ination in such a manner with elastic bands that they are easily 
put ou and comfortably worn, and as easily put off, in part or in whole, as 
ience or ity may require. 

773. M. Euwy, Laurence-lane, Cheapside, London, “Gentleman's scarves.”— 
Dated 2th Merch, 1865. 

This mvention consists of an endless revolving knot or barrel revolving 
roun | the body of the scarf, the said body also being movable through the 
kn tor barrel to any part of it, so that when one part is solid either the 
kn -t or the body can be moved to any part of the other, and thereby mak- 
ing every part of the scarf wearable; by this arrangement the knot can be 
worn any size, The said scarf is fastened by two or more rings or links 
sewn on or inserted in the back of the band near the end, a hook being 
fixed at the other end to hook into any one of the rings, so that the fasten- 
ing cannot by any possibility be seen when the scarf is being worn. —Not 
proce ded with. 
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Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, c. 


727. W. E. Newtown, Chancery-lane, London, “* Apparatus for distilling oils 
and other liquids from coals and other substances."—A communication.— 
Dated Lith March, 1865. 

This iuven:sioa cannot be described without reference to the drawings. 
72). A. P. Patcr, Lincoln’s-inn-fields, London, “* Obtainiag sulphurous acid.” 

—Dated 15th March, 1865. 

The patentee claims obtaining sulphurous acid from mixed gases, and the 
s‘yaration and utilisation of the same by cffecting the absorption or 
sation of sulphnrous acid in water, or in a solution of suiphites, or in 
wererh ld ng in suspension sulphites capable of absorbing the sulphurous 
acid » ani of di-engaging the same when the temperature of the solu- 
tion is elevated, or when subjected to the action of a vacuum, either at the 
ordinary or at elevated temperatures. 

732. C. Morvit, Paris, * Treating and purifying oils and fats."—Dated 15th 
Marci, 1865. 

F the purposes of this invention the oil of cotton seeds or other 
veg+'able oil or fat, or animal oil or fat, is treated in the following manner :— 
The vil or fat is piaced in an o,en pan or vessel, and is subjected to the 
action of streams of free steam aud of lime in the state of powder, or 
mixed with water (milk of lime), till the viscous mutters are seen to 
sep irate, and then the oil or fat is strained. If the oit or fat is not suffi- 
ciently clarified or sufficiently deprived of colour it is again to be subj-cted 
to the same treatment.—Not proceeded with. 

752. W. M. Wittiams, West Ham, Essex, “ Treating, cleaning, or preparing 
printed or other canvas, tarpaw ins, and dirty cotton waste, so as to render 
the same suituble to be used for household and other purposes.”—Dated 
17th March, 1835. 

In performing this invention the inventor takes the pieces of old or waste 
canvas or tarpaulins, or other painted fabric, and places them in large 
tanks partly filed with boiling water, to which is added from twenty to 
thirty pailiuls of an alkaline so!ution composed of the following ingredients 
mixed in about the proportions named below :—Half a ton of soda ash, or 
other equivalent »lkali; half «ton of lime; a quarter of a ton of borax; 
& quarter of a ton of chloride of sodium, mixed in about 500 gallons of 
water. The pieces of canvas or fabric to be operated upon are placed in 


the soda which is used in the process of bleaching the before-mentioned 
vegetable substances. In performing this invention the patentee runs or 
pumps the hitherto waste alkaline ley of the bowking or boiling keir into 
an evaporating pan, where it is evaporated until ou cooling it assumes a | 
pasty consistency, or such a consistency that it may be introduced into a} 
reverberatory or other suitable furnace, and there hea'ed without excessive 
ebullition. When the ley has been evaporated to the extent above 
specified, it is run into the furnace, which is highly heated, and he prefers 
to employ a reverberatory furnace, but does not limit bimself there‘o. 
During the firing up or heating of the furnace the mixture must be fre- 
quently stirred, as the mass thickens, to assist in ing the tibl 
gases given off, thereby greatly facilitating the burning process. The mass 
is withdrawn from the furnace as soon as the gas ceases to be evolved, and 
it is then allowed to cool. The compound thus obtained is lixiviated or | 
washed in water in the usual manner, and the liquor so obtained is an 
almost en solution of carbonate of soda, that is to say soda ash, which 
is then boiled in a vat by steam and rendered caustic by the addition of 
slaked lime; after this the liquor may be allowe1 to settle and cool. 
799. W. J. Coueman, Bury St. Edmunds, “‘ Composition for clurifying and 
JSining beer, &c.”—Dated 22nd Mar h, 1865, 
This invention has ref the facture and employment of an 
improved composition, which the patentee terms the tasteless beer finings, 
for clarifying beer and other fermented lquors, and consists in dissolving 
ising ass in sulphurous acid and water, and subsequently removing the acid 
by constantly agitating the mixture for about three days, thereby leaving 
when strained, and a small proportion of concentrated solution of hop 
added, a transparent tasteless liquid solution fit for use. 











Crass 9,.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §:c. 


749. G. Distry and F, Brany, Euston-road, London, ** Posts or supports for 
telegruph wires.”""—Dated 17th March, 1365. 

The patentees claim, First, constructing posts or supports of a number 
of iron bars or bands of angle, tee, or other iron, fixed or secured at 
certain distances apart round a series of rings or hoops of a circu!ar, square, 
or other suitable form, to the bottom ring or hoop of which is fixed or 
fitted a base plate of any suitable known form, substantially as described 
with reference to the drawings. Secondly, forming posts or supports con- 
structed, as above described, of two or more separate lengths, so propor- 
tioned that the upper length or lengths may be placed inside the lower 
length or lengths, for facility of transportation, substantially as described, 
Thirdly, constructing the base plates to posts or supports in manner 
described with reference to the drawings. 

775. A. G. Brownine, Victoria-street, Westminster, ** Socket for fencing and 
telegraph posts.”—Dated 20th March, 1865. 

The invention is applicable, principally, to cast-iron sockets for wrought- 
iron fencing posts and straining pillars for fencing and telegraph posts, but 
it may also be applied to the sockets of any kind of iron posts or pillars 
which are intended to be sunk in the ground, The invention consists in 
casting such sockets in one piece with a spear head, point, or spike, having 
two or more flanges, so that the sockets can be driven into the ground, and 
will form a good hold for the post or pillar. The internal form of the 
socket will correspond with the section of the post or pillar, whether 
circular, flat, square, triangular, L, I, or other shape. 





Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 





iron cages half the size of the tanks, and the cayes are kept in t 
motion in the hot solution for about three hours, during which time the 
solu ion isto be kept boiling, When the paint or other coating has been 
detiched from the fibres, the canvas is removed from the tank, and 
thoroughly washed in clean water in order to remove the free alkali, and 
any dirt that may adhere to the fibres, and when thoroughly cleaned the 
canvas may be bleached and dried, and then cut up isto pieces of suitable 
size for silu.—Not proceeded with. 

765. J. C. Stevexson, Siuth Shields, “ Preparation of hyposulphite of lime.” 

—Diuted isth March, 1866. 

The Jave Dr. Jullien obtained a patent in 1861 (No. 330), dated 9th 
Februcry, 1861, for a process in which a solution of hyposulphite of lime 
Wos prouuced from the yellow liquor obtained by the oxidation of soda 
waste. ‘The soda waste was exposed in a thin layer to the action of air and 
moisture, and was repeatedly turned over, and the ye!low liquid was then 
obtained from it by lixiviation. This liquid was saturated by sulphurous 

cid yes, and so sulphur was precipitated, and a solution of hyposulphite of 
lmew s produced, These improvements relate to the treatment of the 
su ion ou Lyposulpbite of lime thus or otherwise obtained, in order to 
odtan he saltia a dry form, suitable for the market, If the solution is 
evay orated by heat in the open air it decompo es, According to this inven- 
tion the p.t-entee eVaporates it in a vacuum pan made of iron, similar in 
coustrncion to that used in the manufacture of sugar. The vacuum 
maintained within the pan should be such that a mercurial barometer in 
the pan will mark only from half an inch to one inch pressure. The solu- 
tiwo is boiled at a temperature of 110 deg. Fah,, until it reacies the 
specific grivity of 1480, which is ascertained by drawing samples from 
time to time, when itis run out, settled, and allowed to crystallise. The 
crystals obtained are not sufficiently pure, and are re-dissolved in a water 
bath ata temperature of 110 deg. Fah. ; the quantity of water employed 
to dissolve them is such that the solution may be of a specific gravity of 
1°450; and this is then crystallised a second time. Or the salt may be 
re-lissolved in cold water, and then again concentrated to the crystallising 
strength above-mentioned in the vacuum pan, but the dissolving the 
erystals in the water bath is simpler, and the patentee, therefore, prefers it. 
777. NR. T. Crawanay avd J, A, Lewis, Cyfarthfa Ironworks, Glamorgan, 

** Manufacture of puddied iron bars and every description of malleable 
tron,” — Dated 20th March, 1865. 

The objects sought by this invention are the production of No. 1, or 
pudidied ber iron, direct from the pig without recourse to the “finery” 
vrocess—giving to the iron in the puddling (or rather boiling), and all 
8 1 sequent processes, a degree of mailleability and strength fully equal, if 
not su.crio’, to that obtained by the old and more expensive method of 
introduciay the iron into the puddling furaace partly in the state of pig 
iron + d partly in the state of finers’ metal ; to more thoroughly revive the 
iron ani thus obtain a better yield, and to facilitate the separation of 
Joreign imstters from the icon, thus increasing the amount of work to be 
do. e or the quan:ity of No, 1 bar, or any class of finished iron to be pro- 
cred Wit-in a given time, In the manufacture of wrought from cast iron, 
thsena seogh: is the seprration of foreign matters from the iron, and the 
best procoss is that which is most efficient and econowical, and leaves the 
particles of the metallic mass in the condition most favourable to the 
operotion of the laws of cohesion, Tie prove-ses hitherto practised have 
atinined this end only partially, and are dependent on the direct action of 
leat and atmospheric air, The liquefaction, in the high temperature of 
the boiling furnace, of the masa operated on prevents nearly altogether the 
action of ths elements of the air, the surface only being exposed to them 
except when agitated by mechanical means, Here, therefore, is apparent a 
defect in one essential point professedly sought in the operation. More- 
over, Were the subjection of the whole mass to the action of air attained, 
simple atmospheric action would be ineffectual, as the above impurities are 
not separable thereby. The chemical affinity between them and the iron 
requires to be overcome by the p of other el for which they 
have a greater affinity, and which would not combine with the iron. By 
the introduction into the boiling furnace at the proper stage and in proper 
quantities of any material or materials fulfilling the conditions implied 
above as necessary, the purification, and, consequently, improvement of the 
quality of the iron will io accomplished, 1¢t is necessary to consider, there- 
fore, tne characters chemically of the materials to be removed, and having 
«ve regard to the cost of production, the materials eligible xs re-agents. 
The patentees have found that, for the production of good puddied bar and 
malleable iron of improved tension and ductility, sulphate of iron and 
oxide of lead answer thoses purposes better than anything yet adopted, 
Tae chemical changes produced by these ingredients are, First, the con- 
version of the carbon of the mass into sulphuret of carbon by the decom- 

sition of the sulphate and its removal by sublimation. Secondiy. the 
e paration of the silicious and argillaceous substances by the lead of the 

xide forming by their union a mateix from which the iron rapidly 
precipitates, Thirdly, a rapid elevation of the temperature of the mass 
operated on by the evolution of oxygen from the acid of the sulphate of 
iron avd the oxide of lead, producing suddenly a greater liquefacuon, 
which facilita’es the separation of all foreign matter, 
763. R. A. Brooman, Fcet-street, London, “ Preparation of hydrated oxide 

chromtum,"—dA communication.—Dated 20h March, 1365, 
This invention consists in the production of hydrated oxide ef chromium 








687. J. GaReLuy, Vernon-place, Bloomsbury-square, London, ** Machine for 
cutting button-holes.”"—A communication.—DLated 11th March, 1865. 

This machine is arranged as follows:—A frame or standard of suitable 
form supports a cutter or punch which slides in vertical grooves therein, 
the form and size of the cutting edge being that of the largest button hole 
required to be cut, and having an eyelet at one end. The cutter or punch 
is brought down by means of a hand lever, and is raised by a spring when 
the pressure is removed trom the said lever. Immediately below the cutter 
is a movable die plate, which is capable of partially turning or 
oscillating in a horizontal direction on a vertical pin fixed in the frame, so 
that any part thereof can be presented beneath the cutter. The die plate 
has the edge cut into steps varying in radial distance from the centre 
pin, the highest step slightly exceeding the length of the cutter or 
punch, so that when this pirt is placed below the cutter, and the 
lever pressed down, a button-hole is cut the full size of the 
cutter. When either of the other steps is presented beluw the 
cutter the cut is only made as far as the edge of the die plate, and the 
length of the button-hole thus varies according to tue position of the die 
plate, being, of course, shortest when the lowest stop is used, each button- 
hole having an eyelet at one end. But in order to cut a button-hole with- 
out an eyelet, a part of the die plate is provided with a hole, and when 
this part is brought beneath the cutter, the said hole comes opposite to 
that part of the cutter which forms the eyelet, and hence the cutter does 
not act at that part, but cuts merely a straight slit in the fabric. The back 
of the die plate bears on that part of the frame which forms the bed or foot 
of the machine, and in order to hold or lock the die plate in the required 
position, and to change the latter with facility, the back of tne die plate is 
provided with holes or recesses corresponding with the different positions 
into which fits a pin attached to a spring. On pressing the latter the pin 
is removed and the die plate is then adjusted to the required position, and 
on releasing the same the die plate is locked. There is also an adjusta le 
guide or gauge against which the edge of the fabric is heid, so as to ensure 
the cutting of the button-holes at any required distance from the edge. 
691. J. Hexperson, Leadenhall-street, London, “ Process and apparatus for 

refrigerating or freezing liguids.”"—Dated 11th March, 1865 

The object of this inventuvu is to obtain solid blocks of ice of a size and 
form suitable for transportation, packing, and sale without the necessity of 
cutting er breaking and freezing such blocks, in much less time or by 
temperatures which would fail to produce ice of sufficient thickness in 
lakes, ponds, or rivers, This object is effected by expo-ing the water to be 
frozen in a series of pans made of some good conductor of caloric, by pre- 
ference thin metal, and of the form of the required blocks of ice. ‘These 
pans are suspe.ded by their rims so as to expose their entire outer surface 
to the action of the atmosphere. The freezing operation is facilitated by 
the second part of the invention, which consists in combining with the 
series of freezing pans means for causing a more energetic action of air 
around and over the said pans, either by causing the frames in which the 
pans are suspended to be moved through the air, or, as the equivalent 
thereof, csusing currents of air to cirenlate around and over the said pans, 
such increased action having the effect of more rapidiy conducting the 
caloric out of the pans, and thereby inducing a more rapid treezing of the 
water contained therein, 


602. E. B. Wiusox, Glasgow, “ Furaaces and fire-places."—Dated 11th 
March, 1865, 

This invention relates, First, to a new method of construction particularly 
applicable to cupolas and blast aud other furnaces. Accurding to ove 
moditication the pases are taken off at or avout the point where the biast is 
at present injected, and carried upward through channels lett in the brick- 
work of the turuace, on the top of which a chimney or duct of any required 
height may be constructed. Under another mouincation of this part of the 
invention a chimney may be built in the centre of the furwace, and the 
gases be drawn off near to its bottom, the fuel and air for combustion 
being at the top. In some cases it may be found necessary to admit air 
through the sides at different heights according as the circumstances of the 
operation going on may require. In the case of surcltimg brass and other 
motais, a chamber is sometimes arranged below the fuel chamber for the 
purpose of holding the pots, and in which chamber the heat is maintaives 
by the combustion of the inflowing gases, The Second part of this inventi « 
relates to certain improvements in fire-places, and consists in constructing 
them of fire-clay in one or more pieces, 

693. J. M. Napigr, York-road, Lambeth, ** Improvements in wine glasses, 
in stands or holders for the same.’— Dated 11th Murch, 1865. 

These improved wine glasses are formed withuut the usual foot or base, 
and instead thereof the patentee provides suitable stands or holders for 
them, which stands or holders are cach to be piaced upon the table near 


and 


the person who is to use it, and who can readily remove the wine glass from | 
| is supplied to the measuring 


its stand or holder to imbibe its coutents and replace it, 
604. G. CartTER, Mottingham Lodgc, near Bitham, * Construction of toast 
racks,”"— Dated ith March, 1865. 

To tLe top of a suitable shaped pedestal the inventor connects a pieco of 
metal somewhat similar In shape to a double ended skewer, having a hole 
midway of its length made through it for connecting it to the pedestal 
aforesaid, The slices of teast are intended to be pushed one after the other 





in these skewer shaped parts, and thus hold the same securely thereon.— 

Not proceeded with. 

695. J. Tann, Walbrook, London, “‘ Fire and burglar-proof safes, chests, 
doors, and iron rooms.”—Dated 11th March, 1865. 

This invention consists, First, in rendering iron safes, chests, doors, and 
rooms, drill prouf by welding bars of iron and steel together and hardening 
them, and afterwards rivetting them on plates of iron, either in one direc. 
tion or in layers across each other, and either close together or leaving 
small spaces between each bar, the plates with the bars on them to be 
rivetted inside the body and door of the safe, door, or room, or any part 
thereof, or the bars may be rivetted on the body of the safe itself, without 
the inner plate ; but the patentee prefers the former method. Thus, when 
the drill or cutting instrument has perforated the outer casing of the safe 
or door, it will come in contact with or between the steel-faced bars, and 
thereby be broken and destroyed. The reason for welding the iron on the 
steel is that it may not be broken into small pieces and removed, and also 
that it may be straightened after hardening by hammering or any of the 
well-known methods. He also renders safes, chests, and iron doors secure 
rom being opened by forming a continuous inward bevelled groove or 
rebate on the inside surface of the door, and a corresponding inward 
bevelled projection on the face of the lining ; er the groove may be in the 
face of the lining and the projection on the inside of the door. 

697. R. M. Rogsrts, Dolgelly, Merionethshire, ““ Apparatus for treating 
metals ond metallic ores.”"—~Dated 13th March, 1265. 

The patentee claims, First, the application and use of perforated com- 
partments or sieves as described, arranged on the periphery of one or more 
concentric rings or whecls mounted on a horizontal axis, and rotating 
thereon vertically in a reservoir of water in the manner described, 
Secondly, the application and use of a rocking pan or dish, as described. 
Thirdly, the combination of the said rotary concentric compartments with 
one or more inclined tabies and rocking pan and their accessories, either 
partially or entirely, substantially as described, so as effectually to separate 
one metal from another, or the metallic portions of ores from the 
extraveous matters with which they are combined, 

698. J. Braga, Liverpool, “ Traps to prevent the uprising of noxious gases 
in sewers, drains, sinks, shafts, dc.” —Dated 13th March, 1865. 

A trap constructed according to this invention consists of a round, oval, 
or any other suitably shaped box or chamber connected at the top witha 
supply pipe or other passage, and at the bottom with the discharge passage, 
which box or chamber is divided internally by an oblique partition, to the 
front or lower edge of which is jointed a flap or valve cover capable of 
covering the opening between the fixed oblique shelf or plate and the 
opposite side ot the chamber or box. This vibrating flap is fitted on the 
back, or constructed with a weighted lever which extends backwards 
beneath the oblique fixed plate, which has the effect of keeping the 
vibrating flap closed, when not acted upon from above. ‘To prevent the 
dirt getting into the hinge of the vibrating flap or valve, the lower edge of 
the tixed oblique shelf may be formed with a step, to the front or lower 
edge of which the flap is jointed, when a piece of metal or other suitable 
material is laid in and secured thereto so as to cover the top of the hinge 
joint forming a guard thereto. ‘bis apparatus is placed within the sewer, 
drain, shaft, or other situation where it may be required. ‘The sewage or 
other matter is aliuwed to fall through the top of the chamber, and, failing 
upon the vibrating flap or valve, it causes it to deflect and allows the 
material to escape through the opening into the sewer or other passage, 
after which the vibrating flap immediately closes by its own action, thus 
preventing the escape of the noxious gases. —Not proceeded with, 

699. J. ATKins, Birmingham, ** Manufacture of metallic bedsteads.”—Dated 
13th March, 1865. 

This invention coasists of improvements in connecting together certain 
of the parts of bedsteads and other metallic articles by the process of casting, 
the said improvements being also applicable to the juining of such parts of 
other metallic articles as may be conveniently joined by the process of 
casting. 

700, J. Wriant, Dudley, “ Puddling, heating, and other furnaces.”"—Dated 
13th March, 1865. 

This invention relates to puddling, heating, and other furnaces, the fire- 
grates of which have movable or rising and falling bars, and consists of 
arrangements or combinations of parts having for their object the preven- 
tion of the formation of clinkers and the breaking up of any clinkers that 
may be formed in the furnace or fire-place. The invention consists, First, 
in tixing cast iroa boxes or troughs on either or both sides of the fire-place 
of the said furnaces, the said boxes or troughs having an opening to the 
outside or back of the furnace, and having an outlet either through the 
root by means of a pipe or into the stack. By the circulation of air through 
the said boxes or troughs they are kept cool, and the formation of cliukers 
on the sides of the furnace prevented. The invention consist-, Secondly, of 
an arrangement for cutting the clinkers off the bridge by means of a siide 
working through the boxes or troughs referred to in the first part of the 
invention. This slide works through slots in the boxes or troughs, and has 
a horizontal transverse motion, ‘Vhe said slide may be worked by means of 
a handle or handics on one or both sides of the furnace. The invention 
consists, Thirdly, of arrangements for lifting the two outside fire-bars in 
the furnace grate vertically to the height required for cutting off the whole 
of the clinkers on the sides of the turnace, Ove of these arrangements 
consists of au additional crank on each end of each of the rocking stiafts, by 
which motion is given to the bars, ‘Lhe outside bars are supported on the 
said additional cranks, and the additional cranks are of such a length that, 
when the rocking shafts are moved to raise the bars, the outside bars are 
raised by the aduitional cranks to a much greater height than the other 
bars, which outside bars in their motion traverse the vertical sides of the 
furnace and clear them from any ciinkers that may be attached thereto.— 
Not proceeded with. 

701. R. Marsp«n, Shefield, “ Apparatus for rolling, shaping, or forging 
metals.”—Dated Lith March, 1365. 

Tais invention cannot be described without reference to the drawings. 
702. H. Hinn, Stepney-green, London, “ Securing safes and strong rooms.’— 

— Dated 13th Murch, 1865. 

This invention consists in securing safes and strong rooms by means of a 
slide in lieu of a hinged door, made to run in grooves, provided at a distance 
from the frout of the frame of the sate or room at the top, bottom, and in 
the end opposite that at which the slide is introduced. ‘Tne lock is titved 
in the slide. 

704. W. Cuark,. Chancery-lane, London, ** Holding and regulating the position 
of lamp shades or refiectors."—A communication.—Dated 15th March, 
1865. 

This invention relates to an improved apparatus for supporting the 
reflectors of lamps, by the aid of which these reflectors may be inclived in 
such manner 4s to direct the light to one side or the other. The apparatus 
consists of a zone or section of & sphere made hollow and grooved on its 
exterior surface, the same being fixed to the chimney of the candle lamp vr 
gas burner on which it is applied: an oscillating ring is also mounted In 
axes at about the centre line of this zone to carry the reflector or shade, to 
which ring are fixed the parts for mai taining it in its relative position 
w.th the zone for producing the inclina.ion of the reflector.—Not proceeded 
with, 

706. W. D. Naprer, George-street, Hanover-square, London, “ Apparatus to 
Sacilitate dental operations.” — ated 13th March, 1365. _ 

Tu the process of stopping teeth with gold or other material the greatest 
difficulty the dentist has to contend with is the accumulation of saliva 
wiich takes place in the mouth. This invention consists in the construc: 
tion and use of apparatus by the employment of which the saliva is caused 
to flow away from the mouth as quickly as it is secreted, For these pure 
poses a tubular or hollow frame, consisting of two hvilow brauchies, 18 
introduced into the mouth, and is retained in position by the lip of che 
patient. The stem of this frame is connected to one end of a it xible tube, 
by preference, of vulcanised india-rubber, while the other end is connected 
to a short tube which descends through a stopper of a bottle or small 
vessel, so that the saliva, as it flows from the mouth through the ducts or 
passages in the frame, passes; down the flexible tube into the bottle or 
vessel with which the tube is connected. The bottle or versel 1s kept 
partially extausted by a suitable pump connected therewith, by preference, 
by a flexible tube. It is preferred that the pump should consist ne a 
flexible hollow spherical or other shaped vessel provided with two valves, 
ove opeuing inwards and the other outwards. by means of such or 0 he . 
suitable pump or exhausting apparatus, the air is remy ed from the pried 
or vessel, and, consequently, the saliva is caused to flow asey from the 
mouth both exterior and iuterior of the gums. And it is preferred that the 
arrangement of the »pparatus should be such as to admit of the patient 
working the pump.—Net proceeded with, , 
707. R. G. Rarrray, Aberdeen, * Sapplying regulated or measured quantities 

of water and other slurds.”—Dated 13th March, Ist5. 

For the purposes of this invention vessel of the «uuic cay 
for supplying a desired quantity of water or other fluid is empl: 
by preference, of a cyliudricsl form, with conical or hemispherical com gi 
v.ssels of other shapes may be used; at the upper end of this cake 
fixed or formed a cylindrical supp!y passage, Which, at its lower end, re ' 
on a statiouary valve, which is supportei by a valve rod, the upper end : 
which is fixed in, and suspended from, a bracket or other fixed supper’. 
The valve rod passes through a stuffiog-box at the upper end of a oo ich 
passage. At the upper parc of the measuring vessel is an air va a em gle 
opens by its own weight, but is closed by 9 float, which is > oa ie 
when the vessel is full of water or other fluid. The basses afte flexible 
and supply vessel, by preference, by a + 
pipe or tube, comnceted to a branch pipe on toe -upp'y Panta ae ine 
mentioned ; or the vesse! may be otherwise supplied with ‘ ai ‘ Pani ds (4 
lower end of the measuring vessel is fixed an outh t pasege, ta 6 ‘ 
valve to cover or close its upper end. The stem of this valve pe A, ‘ne 
cross bar fixed on the interior of the upper end of =e = - ees 
outlet pipe of the measuring veesel has been filled, and hae bec! 
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to descend ; it rests on, and is supported by, the upper valve, while the 
lower valve, by reason of its not being allowed to descend with the mea- 
suring vessel, omes open, and the water or other fluid flows out there- 
from. When the vessel is raised the lower valve becomes closed, and the 
upper one is opened, and the water or other fluid flows into the measuring 
veasel.— Not proceeded with. 

710.G. Evans, Notting-hill, “ Heels for boots, shoes, d:c.”—A communica- 

tion.—Dated 14th March, 1865. 

This invention consists in constructing heels of two main parts—one a 
metal frame, to be screwed or otherwise attached, the other of a block of 
vuleanised cioutchouc, cork, or other like suitable material, to fit into the 
framo, and removable, in order to admit of its being taken out of the 
frame, in case of wear or otherwise, and replaced by another filling, or to 
allow of the same filling to be re-inserted in a different position to that it 
originally oceupied. The frames admit of being removed from old boots or 
shoes and of being applied to others, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

* (From our own Correspondent.) 

Quarter Day in Brrwincuam anp Wotvernampron—Tue JRon 
Trave: Sales Small, and Inquiries Few—Amenican Traps: Jron 
“ Sold out” in New York—Tue Pia Trave: Prices Easier: Only 
Few Transactions—Noxti Star roRDSHIRE PRELIMINARY MEETING : 
No Alteration in Prices: Trade Quiet; Anticipated Dulness— 
Want or Pupvters—Coai: Brisk Demand: Continuance of the 
Strike at the Pinnox Collieries—Harpwanre Traves: Active—Rise 
in Try Piates: Tue Smoke Question In WoLveruaAmpPron: The Con- 
sumption Act again Rejected—BirmincuaM INpusTRIAL Exuiprrion: 
A Great Success: Workmen's Views of Watt's Jnventions—Co- 
(PERATIVE LocksmitHs 1N WOLVERHAMPTON: Great Waste of 
Capital in Competition. 

Yesterpay (Thursday), in Birmingham, was the great business day of 

the current series of ironmasters’ Quarterly Meetings, but it did 

not fill the expectations that were formed a few weeks ago of the 

business that it was thought would be done at it. The extraordi- 
nary condition of the money market has been most influential in 
preventing the realisation of previously-formed expectations. 

Negociations that were commenced some time ago, with a view to 

completion at this meeting, have been broken off in not a few in- 

stances, awaiting further information upon monetary matters, Mer- 
chants were present from London and elsewhere, and some pur- 
chases were made, but they were neither numerous nor very 
valuable, the majority being prepared to order in smal} lots as their 
requirements became perceptible; for their inquiries satisfied them 
that in coming to this determination they were running no risk. 

As a rule, orders have fallen off during the past week and fortnight; 

and, excepting for T-iron, some girder plates, thin sheets, hoops, 

and strips, which are mostly in good demand, there is no pressure, 





The specifications in hand on account of shipments to the north of 
Europe and Carada are now nearly worked out; and the heavier | 
home demand is for iron required by contractors and London | 
builders, for the rapid delivery of which customers are pressing. | 
Information is to hand of New York having been quite “sold out” | 
of British iron, but the stocks are being replenished chiefly by firms 
in North Staffordshire and Liverpool. Yesterday, in Birmingham, | 
and the day before in Wolverbampton, vendors of pig iron offered 
that commodity, notwithstanding that some of them have lately 
suld so very largely, and their prices were easier than in the past 
fortnight, but they could not secure much business. In Wolver- 
hampton, however, a transaction occurred which took even the 
persons most interested—those who booked it—by surprise, and it 
was almost the only transaction noted. A pig-makivg firm of that | 
town, who in the past six weeks have sold as many as 12,000 tons, 
received an order for 1,000 tons of their make “in a line.” 
The corresponceucs had, however, commenced before the n ouey | 
market began the vagaries which it is now displaying, and the 
buyers are a firm who are accustomed to pay cesh, The market is 
not well supplied with skilled puddlers and underhands. We hear 
of works in South Wales at which the paucity of this class of labour 
is most severely felt ; and we know a works in South Staffordshire 
which at this hour can keep only half of its puddling furnaces in 
Operation owing to the same cause. Where there are puddlers 
there are not always underhands, and there is not a readiness 
generally on the part of puddlers to work “ level-band,” or two 
puddlers in partnership, working without an underhand. And 
there is reason to conclude that the pressure upon the American 
market by purchasers has now ceased for a time. Such a month as 
that which terminated with the middle of September, for the sale of 
all kinds of manufactured goods, was scarcely ever known in New 
York; and some vendors realised from 70 to 100 per cent. upon the 
cost value of the goods. But dealers have already found that the 
market cannot support such a rapid advance upon summer prices ; 
and there is now a prospect of the prices descending to a point 
below that from which they began to ascend. Whilst, therefore, 
the hopes of the masters on this side are being buoyed up by corre- 
spondents in America, still there are no well-grounded premises on 
which to rely for expecting that a good trade will be done with 
Northern America by the ironmasters of South Stsffordshire. The 
Mersey Company in Liverpool, and the North Staffordshire houses, 
are somewhat, but only somewhat, active in their American trade. 
The North Staffordshire masters have held their Quarterly Meeting, 
and they have resvlved to follow in the wako of South Staffordshire, 
and make no alteration, but they were unable to report more than 
& quiet general trade. In that condition there is reason to 
conclude the iron trade of the whole of the country will soon be 
found, and will remain for the rest of the year, with prices, in 
November, easier than now, in both finished and also pig iron. 

Now that we are at the commencement of the winter season the 
demand for coal daily becomes bricker. The quantity sent away 
by rail is also larger, and the labour market continues healthy. 
Tbe proprietors in the Dudley district fiud that some of their orders 
that Went away from them at the time of the late strike are now 
Telurning. This is traceable, doubtless, to the advances in price 
which have just been declared by the proprietors in the Lancashire 
fields, to meet the demands of the men for higher wages. 

he strike at the Pinnox Collieries, North Staffordshire, still 
continues, In a report issued last Friday, the miner’s committee 
State that they have been able to raise the pay of the men 1s, per 
head, making it 7s. per week as “ strike” pay, in addition to a dis- 
tribution of loaves of bread, 

The hardware trades of the West Midlands continue to be cha- 
Tacterised by a moderate amount of activity. ‘The alierations in the 
money market are against the manufacturer, but, on the whole, the 
sudden advances in the rats of discount has not caused so much 
jperebension as was expected, for the general fecling is that the 
sesh nventonce will be but temporary. In Birmingham the edge- 
“i = is hardly so active, and the wire-drawers are less busy, 
Welewhn — branches a fair amount of animation prevails. In 
Senne mpton the tin-plate workers are well engaged, and the 
a ‘8 are pretty well off for orders. In the lock departm wt 
a ven are working full time, and the safe makers report a good 
ebb te Mr. Cyrus Price, of that town, announces a new unpick- 
mer ock, which is described as simple and cheap. At Willenhall 
on —— be done in the lock trade, but in the neighbouring ham- 
samen makers are pretty well exgaged, but the larger 
Bison Dy sae complete of a falling off in the East India trade. At 
. “seem Dar —_ and Wednesbury the respective industries are in 
Dudley = ition, aud the anchor, chain, and nail trades at 
Weert pron, and Stourbridge are tolerably well to do. At 

4 ‘romWich the hollow-ware manufacturers report business 
a tolesnbty firm, bat the briskness which was observable 
a Ce “ag ast week has slightly given way. ‘The advance of 

ml twat yd | plates, announced by us a few weeks ago, has 
of 208 bos bh © declaration of au advance throughout tue trade 
ile on 4 : his rise was determined upon by the makers of tin- 

eir Quarterly Meeting on Wednesday last week in 








Cheltenham. Plates, which before that time were quoted 29s. in 
Liverpool, are now 31s. in the same port. 

A second effort has been mate in Wolverhampton to enforce the 
consumption of smoke in that town. Some time ago the subject 
was brougbt before the town council, and it was noticed by us at 
the time. The motion was then withdrawn, owing to the evident 
feeling being in opposition toit. Last Monday it was again brought 
on by the same member (Mr. Robert Sidney, a retired draper), aud 
the question was pushed to a division, but was rejected. The 
Wolverhampton Improvement Act had incorporated the clause upon 
the subject in the Town Improvement Clauses Act, 47, but the 
section has never yet been enforced in that town. It was now 
proposed that the town clerk should give one month’s notice 
to manufacturers to remedy and discontinue the use of their 
fireplaces and furnaces not constructed in conformity with 
the requirements of the said section. It was shown that a 
few manufacturers had adopted means for consuming their smoke, 
and one of them (Mr. Matthews, ironfounder) was a member of the 
council. He has patented the invention which he has adopted ; 
and it was elena to prominently during the debate as requiring 
only from £6 to £10 to apply. It was at the same time shown 
that the working engineer at the union house had, at a cost of 
only 20s., put in practice a plan which was said to be effective. 
On the head of cost, however, it was admitted that there was no 
room for objection; but there was a feeling of opposition to 
the motion, owing chiefly to the circumstance that ironworks 
are exempt, and in Wolverhampton the principal quantity of the 
smoke which overhangs the town is produced by the ironworks. 
Further, ihe proprietors of the japan manufactories were also fear- 
ful that the consuming of smoke on their works would seriously 
damage that branch of trade, inasmuch as it would necessitate 
the employment of Newcastle coal, to the ruin of many of the 
small manufacturers, the opulent escaping unscathed. These con- 
siderations were sufticient to produce a division of—for the motion, 
10; against it, 22. 

The Birmingham Working Men’s Industrial Exhibition has, 
unlike similar movements in London, proved a very great success. 
The attendauce has been very numerous, and a surplus of perha: 
over £1,000 is anticipated. A committee meeting to consider the 
application of this surplus was held on Tuesday evening, and a 
resolution proposing that two-sixths should go towards the erection 
of the Watt memorial having been thrown out on the ground that 
it was capitalists who had reaped the advantages of the Watt 
discoveries, it was decided that £300 should be divided amongst the 
three bospitals in Birmingham, and the remainder retained until a 
future period. The awarding of the prizes is not yet completed by 
the judges appointed to that duty, one involving much more time 
than had been expected. 

The co-operative locksmiths of Wolverhampton, it seems, are now 
in such a position as leads their friends to the conclusion that their 
concern will ultimately, end before long, prove successful. The con- 
ference of workmen appointed to assist the co-operators held a 
meeting in that town on Friday last, and, though many of the 
artisans of Wolverhampton, and the ironworkers in particular, were 
censured for their apathy in the movement, it was, nevertheless, 
stated that altogether £210 had been given to the locksmiths, £92 
of that amount only passing through the hands of the committee, 
the rest—-and, indeed, some of the £92—coming from sympathisers 
ata distance, It was added that the committee would now com- 
mence plans with a view to helping the locksmiths, which should be 
of a different class to those which they had hitherto adopted, and 
which they believed would result in greater aid than had hitherto 
been secured. In the meantime it was gratifying to the committee 
to know that the locksmiths were now carrying on their concern 
without incurring a debt; but at how great a sacritice this was 
accomplished was shown by the chairman of the co-operators (a 
forger, whose wages are much higher than any of the rest). He 
said that the workmen were now submitting to a weekly reduction 
in their wages of from 2s. to 7s., yet most of them earned only 15s. a 
week. In such payments they had contributed in about six months 
—as we understood it—sume £300, The speaker asserted, however, 
that even upon these terms the men were earning higher wages 
than they had been getting or could now get from their masters, to 
whom they had twice made a proposal with a view to the adopting 
of a scale of prices which should be remunerative to both, but the 
masters would not come to terms, thinking thereby to wear out the 
co-operators, but this, he solemnly declared, they would never do. 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 


| Tue Wexsu Inon Trave: Jmproved Demand: Prices Firmer—Tin 


Puate Trave: Makers Full of Orders: Scarcity of Water: 
Another Advance Expected—Steam and House Coat Trapes— 
Founpries—lron Surpsuitpina Yarps—Tue Crusiin Viapucr;: 
Lteport of Captain Tyler, R.A., Board of Trade laspector: Certain 
Defects Pointed Out—Tue Apervane Iron Comrapy: New Blast 
Engine at Liwydcoed—lx0n Suirsuinpinae at Newrort: Launch 
of the Jron Queen—Tue South Wares Ports: Shipments of 
Coal, Iron, and Patent Fue! jor the Month of September—Tux 
Trevecar Cotuigery Expiosion: Proceedings against the Pro- 
priors jor Inadequate Ventilation —Muinina Orerations: Mold 
Consolidated Mines — CHAIRMANSHIP OF THE GREAT WESTERN 
Rauway Company: Rumoured Election of Mr. D. Gooch, MLL. 


Tue Welsh iron trade has improved considerably within the last 
fortnight, and a better feeling is evinced on all sides. This has 
been brought about mainly by an increased demand on American 
account, and the requirements of home buyers are also larger than 
they were a month ago; Russia, Sweden, Italy, and other 
Continental countries, are important customers for railway iron, and 
three or four of the leading houses are now engaged on orders 
received from the European markets. Confidence is by no means 
yet re-established in the Eustern trade, and it will take sume time 
before the shipments come up to what they were formerly. Owing 
to the improved home demand the quantity of pig sent to Stafford- 
shire is less than usual, and prices bave, in consequence, been 
strengthened. The following are the present average quotations :— 
Nails £7 5s. to £7 12s. 6d. at the works, and bars £7 tu £7 10s. It 
may be added, as illustrating the satisfactory position of the trade, 
that a Moumouthshire iroumaster declined last week to accept an 
ordinary specification for rails at £7 5s. nett, delivered at Newport, 
being about £7 3s. at works. The tin-plate trade is exceedingly 
buoyant, and if makers were disposed they could book sufficient 
orders to keep their works going for the next two months. As 
many of the works use water as motive power the long hot season 
has been the means of reducing the make, the supply of water being 
eo short. Charcoal, 1.C., are quoted 30s. per box at the works, and 
other qualities in proportion. The general opinion prevails that 
another advance will take place before long. ‘here is an average 
export business doing iu steam coal and a large quantity continues 
to be sent inland aud to Birkenhead for shipment. For house 
qualities the coasting inquiry is good, but the local sale is small. 
‘The foundries are well employed, and the iron shipbuilding yards 
are as « rule on full time. 

A copy of the report of Captain Tyler, R.E., who was sent down 
by the Board of Trade to examine the condition of the celebrated 
Crumlin Viaduct, has just been forwarded to the Right Hon. Lord 
Llanover, lord-lieutenant of Monmouthshire, the county in which 
the bridge is situate. The report states that the viaduct was 
opened for traflic in May, 1857. It contains ten openings, spanned 
by wrought iron girders of Warren’s patent, and these girders rest 
upon eight piers (six in the main valley, and two in a valley of less 
depth to the west), and upon a rock which divides the two valleys. 
The viaduct is considerably curved on the east of this rock. The 
piers are clusters of cast iron columns, well braced together, and they 
vary in height, the \oftiest measuring 174ft. din. from its base to the 
inner side of the girders. ‘The maximum height from tho. top of the 


valley to the top of the viaduct is about 200ft., and the girders have 
spans of about 160ft. each, and are four in number for each opening. 
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They are placed 9ft. apart under each line of way, and the two 
interior girders are 6ft. apart from centre to centre. Various tests 
were applied to the bridge, and trains weighing from 200 to 
600 tons were employed to run backwards and forwards, in order to 
observe the action on the girders and piers. The piers have not 
been affected by the traffic for the past eight years, but they 
have suffered in some places from the action of the atmosphere 
and of water. The ends of the braces which connect the 
columns together have rusted, and it is desirable that the piers 
should be cleaned and paiuted, and that the holes in which 
the ends of the braces rest should be filled up, to prevent 
the lodgment of water. The speed of the trains going over 
has always been limited to six or eight miles an hour, because 
the centrifugal action which occurs as they pass round the 
curve referred to, causes vibration, increasing in proportion to the 
equares of the rate of speed, which is imparted to the highest of 
the piers. Assuming the length of each girder to be 150ft., the 
effective depth 15ft., and the total distributed load 130 tons, then 
™ x = 162°5 tons, would be the amount of the strain in 
vo 

the middie of the upper and lower booms. The girders have 
suffered by the action of the traffic. Certain of the pins by which 
the braces are attached to the upper and lower booms are found 
to work in the holes, owing to the alternate straius during the 
different distributions of weight. The extent of the damage can- 
not be accurately ascertained without stopping the traflic and 
taking out the pins. The railway company had previously dis- 
covered this, and the defect is in course of being remedied by the 
addition of gusset plates. It is also intended to renew the platform 
of the viaduct, and Captain Tyler recommends that iron cross- 
girders should be adopted, to tie the existing girders, and that two 
additional girders should be placed under the platform. These aro 
the salient points of the report, and ay | show no immediate 
danger, although it is clear that, to ensure the safety of the viaduct 
and to allay the public mind, certain additions and repairs are 
desirable. The Board of Trade have sent a copy of the report to 
the Great Western Company, with a request that they should 
immediately carry out the recommendations of Captain Tyler. 

The Aberdare ) eos Company are erecting a powerful blast engine 
at Liwydcoed, which is expected to be completed in a few weeks. 
The quantity of iron turned out by the furnaces is already very 
large; but once the new engine commences to work the yield will 
be still further increased. 

Iron shipbuilding is gradually becoming an important branch of 
trade at the South Wales ports. Messrs, Hill and Son and Messrs, 
Scott Russeli and Co., Cardiff, and the Lianelly Iron Shipping 
Company, have already built and launched several iron steamers 
and vessels ; and on Saturday morning the second iron vessél built 
at Newport was launched from the yard of Mr. Thomas Spittle, ou 
the cast side of the river. The ceremony of christening was por- 
formed by Miss Spittle, and the vessel (an iron barque) was named 
the Iron Queen. Her dimensions and tonnage are as follow:— 
Registered tonnage, 255; builders’ tonnage, 288 ; length, 115f:. ; 
beam, 23ft. 4in.; depth of hold, 14ft. The barque was built from 
the design of Mr. John Hudart, and she is intended for the River 
Plate trade. This is the first of a fleet of iron vessels intended to 
be built by Mr. Spittle, and the keel of a second ship of much larger 
tonnage has already been laid. 

The returns of the trade of the South Wales ports for the month 
of September have just appeared, aud show the following results :— 

Exports or Coan. 


September, 1865. September, 1364. 


‘Tons. Tons, 
Cardiff .. 1. oe oe oe 142,568 o 124,799 
Newport oo 0s oe 3u,048 . £4,708 
Swausea.. ce eo es 42,050 ee 47,528 
Lianelly .. «se oe ee 10,624 ee 6,65 


Suirments Coastwist. 


September, 1805. September, 1864. 


Tons 
Cardiff? .. os «2 oc «+ 735,670 oe 59,695 
Newport . oo oe 62,382 44,079 
Swansea., .. «2 of eo 2t,uld ee 17,673 
Lianeily .. os ss os ee 27,008 ee 16,722 


Cardiff also exported 17,675 tons iron, and 5,313 tons patent fuel ; 
Newport, 5,065 tons iron, aud Swansea 5,510 tons patent fuel and 
687 tons iron, No less than 4,235 tons of iron were cleared from 
Cardiff for New York, which shows that the American trade is 
gradually reviving. ‘The increase in the exports of coal was 
attributable mainly to an improved demand from the West Indies 
and from the Eastern markets. 

Special petty sessions were held at Tredegar on Monday and 
Tuesday to hear the adjourned summons against the Tredegar Iron 
Company for infractions of the Mines Inspection Act, arising out of 
the late explosion. Mr. Simons appeared in support of the informa- 
tions, instructed by Mr. L. Brough, Government inspector of mives 
for the district, and Mr. James rep ted the defendants. Tue 
first charge proceeded upon was that of inadequate ventilation of 
the New Bedwellty Colliery. ‘The first witness examined was Mr, 
William Bevan, manager of the collieries. He stated that on the 
Wednesday previous to the explosion an air door was improperly 
taken down by one of the men, and the result was an accumulation 
of gas in the heading which the door served. After a consultation 
with the officers of the pit he determined that the gas should b= left 
until Saturday night, and he directed danger signals and proper fencing 
to be put up. No one could have fired the gas without going past 
the danger marks. The explosion took place on Friday and 
twenty-six lives were lost. ‘'o the best of his knowledge be com- 
plied with the rules in coming to the conclusion to eave the gas in 
the heading until Saturday night, Mr. Simons contended that the 
whole colliery, if necessary, should have been at once stopped to 
clear the heading. A collier named Winstone, Reynolds, the over- 
map, and Jehu, the fireman, were next examined, and they corro- 
borated Mr. Bevan’s testimony. Mr. Lionel Brough, Government 
inspector of mines, examined, said he considered that the heading 
should have been at once cleared of the gas. It was highly im- 
proper to take the door down. ‘The heading was a workiug-place, 
und the fact that it was left without ventilation for several days was 
an infringement of the Act. The inquiry was then further 
adjourned for a fortuight. 

fining operatious are gradually extending in North Wales, 
Gwernymynydd, Vronissa, and several other setts have been merged 
into one large undertaking under a new company, with the title of 
the Mold Consolidated Mining Compary. A commencement of 
active operations has been made by sinking a new shaft to the east 
of the great “ Flat,” in Gwernymynydd, and below the runs of ore 
going towards Mold. This: shatt, an oval one, 12ft, by 9it., is 
intended to take an 80in. cylinder pumping engine, and 22in. by 
24in. pitwork. It would appear that the sinking of this shaft has 
been a matter of some difliculty, if one may judge by the ponderous 
heavy beams which suspend the whole of the shaft lining. At another 
point a new shaft, to communicate with the adit level, has been 
sunk to the depth of fifty-two yards, and some fine stones of ore 
have been discovered ia a cross vein at this point, while the ground 
shows strong indications of lead. The works are under the 
management of Mr. George Darlington, Wrexham, and, altogether, 
the prospects of the new company are > 

It has been rumoured during the last few days that Mr. D. 
Gooch, M.P. for Cricklade, and formerly locomotive superinten- 
dant on the Great Western, is likely to be elected chairman of that 
company. 








Tie demand for coals at the collieries in South Yorkshire is very 
good, and a large tonnage has been entered at the Hexthorpe cual 
station of the Manchester, Sheffield, and Lincolnshire Railway, both 
for the metropolitan and country markets, as well as for the cotton 
districts and Sheflield. The inquiry at Keadby for export at tiull 
aud Grimsby is also remarkably good, and, in fact, in this particular 
branch of trade, business was never brisker. The coke trade is 
active, both for Lancashire and Staffordshire, and it is sent from the 
district us fast as it is made, 
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SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 

Tue Griascow Pie Jaon Manket—'l'ne Founpates—Tae Enoineens’ 
Too. Makers—Tur Manvracture or Sugar Macuinery IN 
Guascow—Vessets Contractep ror—Vessets Launcuep During 
THE Past Weex—Novet Steam Ferry For THE CLYDE—MEETING OF 
Miners 1n Guascow—THE Power Loom Croru TRapE—ADDITIONAL 
Harsour AccomMODATION AT Montrose—Crowbep State OF THE 
Lerrx Docks. 

Tues has been a slight panic during the past week in the Glasgow 

pig iron market, owing to the stringent a rance of the money 

market, and the advance of the bank rates to 7 per cent. ‘The effect 

has been to bring down the prices from 58s, 3d., cash, on the d:h 

instant, to 55s. 104d. on the 9th instant. On the 10th instant, how- 

ever, a considerable improvement took place, and buyers were willing 
to pay a considerable advance. An extensive business was done, the 
quotations ranging from 56s. 9d. to 57s. cash, and 56s, 10}d. to 

578. 3d. one month; while at the close there were buyers at 

56s. 9d. prompt, and 57s. one month, with sellers 1} higher. No. 1 

G.M.B., 578.; No. 3, 56s. 3d. 

The foundries are still kept exceedingly busy ; orders are plentiful, 
while good workmen are exceedingly scarce, and, as a consequence, 
are receiving large wages. 

The engineers’ tool makers, as a rule, have more work than they 
can do, and are willing to book orders only at very lonz dates—even 
then finding great difficulty in turning out the work in the time 
specified, 

Messrs. Mirrlees and Tait, Messrs. W. and A. M‘Onie, Messrs. 
A. and W. Smith, and Messrs. Walker, Brown, and Co., have of late 
been turning out a very large amount of sugar machinery for the 
West Indies, consisting of steam engines and boilers, sugar mills for 
extracting the juice of the cane (the horizontal three-roller mill 
being the kind generally made bere), pans, &c. ‘Lhe two last named 
firms are at present extending their works. 

Messrs. Tod and McGregor have recently received orders from his 
Highness the Viceroy of Egypt to build engines and fit out two 
screw steamers for the Nile. Messrs. Robert Duncan and Co., ship- 
builders, Port Glasgow, have contracted to build two saloon paddle 
steamers for the Greenock and Helensburgh ferry traffic. 

The following vessels have been launched siuce our last communi- 
cation :—On Thursday, the 6th instant, from the building yard of 
Messrs. Tod and M‘Gregor, the Faid Zafar, a beautiful paddle steamer, 
incended as a pleasure yacht for his Highness the Viceroy of Egypt, 
to be used on the river Nile. She has been built with steel plates, thereby 
combining streagth with lightness, Her engines, which are made 
by the same firm, are direct-acting, with oscillating cylinders. They 
are 130-horse power nominal, and the paddle-wheels have feathering 
floats. ‘The following are her principal dimensions :—Length of keel 
and forerake, 220ft.; beam, moulded, 20ft.; depth moulded, 9ft ; 
tonnage, o.M., 442; poop, 60ft. long, with promenade on top. 
From the building-yard of Messrs. Robert Duucan and Company, 
Port Glasgow, the City of Aberdeen, a very fine screw steamer, for 
the Aberdeen Steam Navigation Company, to run between London 
and Aberdeen. The engines are direct-acting 170-horse power ; 
they are made and will be put on board by Messrs. Blackwood and 
Gordon, i s and shipbuilders, Port Glasgow. From the build- 
ing-yard of Messrs. Henderson and Company, Renfrew, the Kinsale, 
an iron screw-steamer with fine lines, for the Clyde es Com- 
pany, and is intended to run between Glasgow, Cork, and Waterford. 
She is 611 tons, with direct-acting engines, which are made and will 
_ be put on board by the builders. From the building-yard of Messrs. 
* Jlall, shipbuilders, Aberdeen, the John Williams, a tine clipper vessel 

of 400 tons, intended for the missionary service in the South Sea 
Islands. On Friday, the 7th inst., from the building-yard of Messrs. 
Barclay, Curle, and Company, engineers and Shipvuilders, Glasgow, 
the Avon, a screw steamer for the Carron Company, intended to run 
between Leith and London. The following are her principal dimen- 
sions:—Length, 190ft.; breadth, 28ft.; depth, loft. ; tonnage, 550. 
Her engines, which are made and will be put on board by the 
builders, are 120-horse power direct acting. From the building-yard 
of Messrs. Scott and McGill, shipbuilders, Bowling, the Isavella 
Hall, 280 tons burthen, From the lower building-yard of Mesvrs. 
Wm. Denny and Brothers, Dumbarton, the Capri, a screw steamer 
for the Austrian Lloyds’ Steam Navigation Company. Her principal 
dimensions ate—Length, 274ft.; breadth, 34ft.; depth, 25ft.; 
tonnage, 1,680, gross register. Her engines are to have surtace 
condensers, are 250-horse power, and are made and will be put on 
board by Messrs. Denny and Company. 

Nearly a year ago a dreadful accident occurred in Glasgow 

Harbour. About six o’clock on a dark winter evening the Clyde- 
street Ferry (a small open boat pulled by one man with a pair of 
oars) with upwards of thirty souls, was swamped by the waves of a 
passing steamer while crossing the stream, and the whole of the 
passengers were precipitated into the river, whereby twenty of them 
were drowned, Immediately after the accident the whole affair 
was carefully investigated by the Clyde trustees. Various schemes 
and remedies for the prevention of such another catastrophe were 
proposed by themselves, and laid before them by others, when, after 
due consideration, it was determined to try a steam ferry as an expe- 
riment, and if successful have a number of boats built and put upon 
the principal stations, Messrs. medderwick and Co., shipbuilders, 
of Govan, were entrusted with the construction of the hull, while the 
engines and a novel mode of propulsion were to be furnished by 
Messrs. Howden and Company, engineers, Scotland-street, Glasgow. 
Last week the tirst boat was finished and launched, and the follow- 
ing is a description of the craft :—She is an open boat, 3Uit. long by 
121t. broad, and draws about 2ft. Gin. of water; both ends of the 
boat are alike, or, in other words, she has two bows. She is nearly 
flat-bottomed, and, although after the first trial they aflixed a keel, 
they have since cut the greater portion of it off, tinding it super- 
fluous. The floor of the boat is about the water level, and betwixt 
the bottom and the floor are water-tight compartments. ‘The first 
intention was to have small ports or scuppers pierced through the 
sides flush with the floor, to carry off any accumulated water in the 
boat ; but as she draws rather more water than was at first expected, 
this object has been frustrated. A light hand-rail runs round the 
zunwale, open at both bows, for the ingress and egress of passengers. 
The engine and boiler are placed about the centre of the boat, in such 
a position that the passengers can freely walk rouud avout them, 
The boiler is an upright cylindrical one, with one furnace; it is 
neatly encased in wood, with brass hoops, and the funnel Las an ex- 
ternal covering of brass, polished. The boat is propelled by means 
of a pump worked by the engine in any direction required. The 
following is the manner in which this is accomplished: Underneath 
each of the four quarters of the boat there is an aperture or tube 
open to, and always submerged in, the water in connection with the 
pump, but these waterways are not parallel to, or straight fore and 
aft the vessel, but run at a considerable angle from the pump in the 
centre of the boat to the port or starboard side, as the case may be; 
thus we have four pipes in connection with the pump diverging from 
the centre of the buat in the form of a St. Audrew cross, their 
apertures all open to the water, The pump is fitted with suitable 
valves, so that the water can be admitted by any of the spertures 
and expelled by the others. It will now be easily understood chat by 
arranging the valves to allow the water to flow into the pump by 
the two stern apertures, for instance, when the pump is set in motion 
the water will be expelled with force through the two apertures at 
the. bow, which will cause the boat to move stern first, and vice 
versa. ‘Phus, without a helm, the boat can be propelled either buck- 
wards or forwards, broadside on, or made tv revolve on its axis, 
simply by shifting the valves; its rate of speed is about tive miles 
per hour. It has not yet been put upon eny station, as the trustees 
wish the ferryman to gain experience how to work it before carrying 
passengers, but it is expected it will be quicker, more easily steered 
and managed, and safer than the present laborious system of pulling 
with oars. 

On Monday last a meeting of the miners engaged around Glasgow 
was held in the Lyceum Rooms, Nelson-street, Glasgow, when it was 








stated that, with the exception of a few collieries, the whole of the 
works were paying their men an advance of 6d. per day. The meet- 
ing was addressed by a Mr. McDonald, and afterwards it was agreed 
that the men employed in those works where the advance had not 
been acceded to should strike work and Jeave the district. 

The power-loom cloth manufacturers in Glasgow have at present 
more orders than they can execute, and, although they are increas- 
ing their looms and machinery, the increased production of cloth is 
scarcely appreciable, owing to the scarcity of weavers. This scarcity 
has been caused by the American war. During the dulness in the 
cotton trade which then took place a number of the weavers (who 
are all females here) emigrated, or went to work at something else, 
and few, if any, since then until now have become learners or appren- 
tices; and although at present they are receiving excellent wages 
—in some cases 20 per cent. more than at any previous period—there 
are still hundreds of power-looms standing idle for want of weavers. 
It will be evident, therefore, that an increase in the production of 
cloth in Scotland can only be had by an increase in the numver and 
efficiency of the weavers. 

The Harbour Board of Montrose intend applying to Parliament 
during the ensuing session for authority to extend their dock accom- 
modation. 

At present the Leith Docks are so much crowded with vessels that 
the officials cannot supply suitable berths to those vessels daily 
arriving ; the consequence is that a number of foreign vessels have 
to be berthed in the harbour—a somewhat rare occurrence; and the 
space in the quays is as much in demand as that on the water. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Shipbuilding : Great Central Railway Station—Gas 1N 
Mancursten—Leevs Water Suprpty—Nonrtu-Kastern District: 
Cleveland lron Trade: Railway Matters: Ventilation of Mines: Launch 
of a Screw Steamer —Karbway Pexmanent Way— l’roposep New 
Ramway From Bravrorp 10 GutseLey—DrainaGe or Norwich— 
Strate or Vrape at S#HEerrieLyp—Prorosep Extension or THE 
Miptanp Raitway to THE Nortu. 


Vaxious Liverpool matters invite attention. Mes-rs. Jones, Quiggin, 
and Co, launched on Saturday a screw steamer, which was named 
the Kuropean, for the West India and Pacitic Steamship Company 
(Limited). ‘Lhe dimensions of the vessel are 270ft. long, 32ft. beam, 
and .8ft. deep to the spar deck. She will register about 1,600 tons. 
ihe engines are being made by Messrs. Jack and Co., will be 160 
nominal horse-power, and are likely, trom the fine lines of the vessel, 
to propel her at a good speed. We may remark that the European 
is the fourth vessel the West India and Pacitic Company will have 
completed in a month. and that they have another vessel at Measrs. 
Jones, Quiggin, and Co.’s, and one with Messrs. Pile, Spence, and 
Co., of West Hartlepool, both to be ready within the next two 
months. This company will, therefore, have added to their already 
large fleet six vessels, of upwards of 8,000 tons register, within the 
short space of three months. A concern which is being organised 
under the title of the Liverpool Shipbuilding Company (Limited), 
has purchased the works of Messrs. Jones, Quiggiv, and Co., and 
some adjoining land which possesses remarkable facilities for the 
construction of graving docks and for shipbuilding. Messrs. Jones, 
Quiggin, and Co, in the course of last year built 12,000 tons of steel 
shipping, in addition to iron vessels; and their contracts during the 
last eighteen months for marine engines exceeded £250,000. Two 
vessels were launched on Saturday from the works of Messrs. Laird 
Brothers, one being a ship of 1,100 tons and 3'0-horse power, and 
the other a smaller vessel of about 900 tons. Both were placed in 
the large dock under the crane for inspection. ‘There was also 
undocked a paddle-wheel vessel, named the Alert, which has been 
built for the Mersey Docks and Harbour Board as a tender for the 
lightship and surveying service. This vessel was launched about 
five weeks ago, and has since that time been fitted with her 
machinery, of 7U-horse power, and will be ready for service in a few 
days. Messrs. La.rd Brothers have been awarded the medal for 
naval architecture at the Dublin Exhibition. The principal 
frontage of the new intended central station will be in Ranelagh- 
street. ‘The iated panies have Parliamentary powers to 
take for the station a very large amount of property in the neigh- 
bourhood, including the whole of the Waterloo Hotel, together with 
the several houses and shops on the south side of Ranelagh street, as 
far as Fairclough-street, which will form the eastern boundary 
of the Ranelagh-street frontage of the station. The Great Northern 
and Manchester, Shetlicld, aud Lincolnshire companies have now 
their own line between Garston and Liverpool; but, as it terminates 
at present at the Brunswick dock, it is practically inoperative for the 
comprehensive objects contemplated by them; and hence their 
desire to lete and ¢ i their whole system. The Midland 
system connects itself with the Manchester and Sheftield Company’s 
line at New Mills, on the borders of Derbyshire, some twenty or 
thirty miles east of Stockport; and by the arrangement which the 
Midland company have with the other two companies, as joint 
owners of the extension lines into Liverpool, they will be enabled to 
throw an enormous amount of traflic in a Liverpool direction, not 
only from Leicester, Wellington, Derby, Matlock, Belper, Buxton, 
Bakewell, and other places in the Midland counties, but also between 
St. Aiban’s and London, direct through Bedford, trom which 
last-named place the Midland Company are now constructing a 
branch from the main line to the metropolis. We may add that 
the entire length of railway which the associated companies have 
now unger their contrcl is upwards of 2,000 miles, and when the 
new lines in the direction of Liverpool and other districts are com- 
pleted, their entire system will comprehend nearly 2,500 miles. It 
is the intention of the Great Western Company again to apply to 
Parliament during the next session, for powers to construct a line 
under the Mersey to Liverpool, branching from the Birkenhead line 
which they jomtly have control over as lessees. Should they be 
successtul in their application, they will connect the line under the 
Mersey with the intended station at St. James’s-place, and thence on 
to the main station in Ranelagh-street. 

The gas committee of the Manchester city council has just reported 
progress fur the year ending June 24,1865 ‘The committee note an 
increase in the number of consumers, which now amounts to 43,850 
as against 40,735 the previous year, or 7-6 per cent., as also in the 
quaniity of gus consumed, the latter having exceeded that of the 
previous year by 10°31 per cent. The reatal for the past year (in- 
cluding meter rents) amounts to the sum of £159,098 1s, $d., being 
en increase of £2,567 183. 11d. upon tbe rental of the previous year, 
notwithstanding that the last reduction in the price has been in 











house, and four additional ones erected, thus enabling all the mains 
leading from that station to be taken direct from the new house, 
and each to be supplied with gas by its respective governor. By 
this alteration the distribution of the gas will Be effected with greater 
exactness as regards the pressure required in particular districts than 
has heretofore been practicable. 

The Leeds municipal council has been occupied with the important 
question of the water supply of the town. The mayor introduced 
the subject, and moved that the attention of the waterworks com- 
mittee should be called to the necessity of taking immediate steps to 
obtain a purer supply. While making this motion the mayor 
declared, however, that he did not propose it because he considered 
the present water not good, but because he thought it prudent to 
look to the future, and to take early measures for meeting any 
emergency that may hereafter arise. Several members of the council 
took part in the discussion of the subject, all expressing similar views 
to those given utterance to by the mayor. Mr. Ald. Carter referred 
to several analyses that had been made of water from the Wharfe, 
both by Government officials and by chemists appointed by the 
council, and the result in all cases was that the water was good for 
the supply of a large town, and superior to that supplied to many 
other large towns in the kingdom. ‘The motion of the mayor was 
adopted; and we may add that Dr. Hunter, who was sent down by 
the Board of Health for the purpose of making inquiry into the state 
of the public health of Leeds, has taken away two samples of water 
from the Wharfe, for the purpose of testing their quality. 

To pass to the north-eastern district, we may note that in the 

Cleveland district there are eighty-three furnaces in blast, while thera 
are nineteen out of blast, and fourteen building. The shipments of 
pig iron have been light, but a great quantity bas been forwarded by 
rail to the several manufacturing districts. So pressing have the 
makers been in this respect, that the railway company have had 
great difficulty to meet the requirements. Of merchant iron and 
railway bars there hax been a good quantity shipped. The furnaces 
are all in pretty regular blast, though, in some instances, there is a 
slight inconvenience experienced by some makers through the scarcity 
of coke. During the last day or two preliminary surveys have been 
made with a view to an application to Parliament in the next session 
for a line of railway up to the Wear Valley from the Stockton and 
Darlington Company’s station at Stanhope and Allenheads, where a 
junction will be made with the Hexham and Allendale Railway, the 
vill for which was passed last session. The new line, if carried into 
operation, will open out the mineral traffic of Allenheads and Wear- 
dale, and will give both these places direct communication 
with both Scotland and England. ‘The works of the Hexham 
and Aliendale line are rapidly progressing. An important 
effort is being made to construct, independentiy of the North- 
Eastern, a direct railway from the ‘Tyne to the Tees. The Sunder- 
land people have fur some time discussed the feasibility of a high 
level bridge across the Wear, and a direct coast line in connection 
with the North-Eustern system; but its projectors seem to have 
become convinced that the North-Eastern Railway directors would 
be slow to move in such a direction, and that an independent com- 
pany and a new route would, therefore, be preferable. The proposed 
new line would commence at South Shields, and go southward by 
way of Harton and Cleadon to Sunderland, where it would cross the 
Wear on a high level bridge. The Wear being crossed, the line 
would pass underground through Sunderland—with one or more 
stations in the heart cf the town—to the Seaham line, which it 
would run over, and continue thence alovg the coast to Hartlepool, 
West Hartlepool, and the Tees. Such is an outline of the project, 
which would absorb £1,00,000 of capital. Some important experi- 
ments have been tried at Pelton Colliery, near Chester-le-Street, 
with a new apparatus for the ventilation of coal mines. The 
apparatus consists of a large fan blast, tixed to the top of a shaft 
made for the purpose, and which, if successful, will substitute the use 
of the furnace shaft. ‘The fan used on Saturday is of very large 
dimensions, viz, 3Uft. in diameter, and has eight paddles. The 
experiments were carried out in the presence of Mr. Atkinson, 
Government inspector; Mr. Daglish, viewer to Earl Vane's 
collieries ; Mr. Armistrong, check viewer to Pelton, and a 
number of other gentlemen ; and from all appearances the 
trials gave a satistactory result, no less a quantity of air 
than 1uv,000 cubic inches being made to travel through the 
workings of the colliery per minute. An iron screw steamer was 
launched from the yard of Messrs. Denton, Gray, and Co., at Hartle- 
pool, on Saturday afternoon. Befure she left the ways she was 
christened the Levant. The vessel his been built for Messrs. Watts, 
Milbank, and Co., Newcastle, and is of the following dimensions :— 
Length, 212ft.; breadth, 28ft. 6in.; depth, 16ft. 6in.; and about 
1,5uv tons burthen. She will be titted with engines by Messre. 
Fossick, Blair, and Co., of Stockton, of 10U-horse power, and will 
have tanks for carrying water ballast. This is the Jast vessel which 
will be launched by this firm, all others belonging to Messrs. 
Richardson, Denton, Duck, and Co. (Limited). 
_ Messrs. J. and J. Porter, of Boston, have patented certain alleged 
improvements in the permanent way of railways. Instead of single 
chairs, as in the present system, they connect three together by 
means of longitudinal pieces of iron cast in one therewith, and which 
serve as beds for two lengths of rail to lie upon. ‘The extreme ends 
of the two rails fit in the two end chairs, while the centre chair is the 
meeting place for the other ends of the rails. ‘hen, by means of 
loose stays, Which are made to slide intu a shoulder or recess in the 
chair, the top part pressing against the rails, the whole is rendered 
secure by a iong tapering coarse-threaded wood screw with a gimlet 
point, which passes ihrougt the chair into the sleeper, and makes the 
line perfectly level. Tne system is now undergoing a trial on a 
small scale ou the Great Northera Railway. 

Plans and sections for a proposed new line of railway from the 
Lancashire and Yorkshire sistion at Bradford to Guiseley, with a 
short branch running into the Midland line at Shipley, have been 
prepared. ‘The line—crossing Hall-street, Brouk-street, Swaive- 
street, and Well-s:reet, at an average elevation of 23ft.— will run 
over the canal wharves and along the ground forming the Bradford 
Canal, which the scheme is intended to obliterate by purchase and 
conversion, Effecting a junction with the Midland Ime at Shipley, 
the new line, seven miles in length, will be continued to Guiseley, 
su as to aflurd a more direct approach to [kiey, aud an additional 
connection with the North-Kastern system, 

Mr. Bazalgette has prepared a report on the drainage of Norwich. 
It recommends extensive works, invulving an outlay of £80,000. 

Business at Shettield is gradually improving i nearly all branches 
of manutactured gocds. The principal firms having stores In New 
York and other northern cities have ditticulty in keeping pace with 
the demand for cutlery, tools of various descriptions, files, and saws. 


| Not a few old customers in the South, whose debts were long age 


operation since the 25th December, by which the rental has been re- | 


duced by the sum of £11,041 13s, 4d., as estimated in the last year’s 
report. The gross prott amounts to £56,432 4s. 5d. as again-t 
£09,049 183, Yd. in the previous year. The average illuminating 


power of the gas during the past year has been equal to 21-28 sperm . 
| get. 


candies, consuming at the rate of 120 grains per hour against 5 
cubic feet of gas. During the same period the gas has been almost 
eutirely tree trum sulphuretted hydrogen, the quantity in no instance 
exceeding a small traction of a grain in 3,000 cubic feet of gas, and 
there has been no sensible indication of its presence in the daily 
observations, except in very rare instances. ‘Ihe gas has been also 
very free trom tarry matter, and from naphthaline. ‘lhe ammonia 


in the gas has been very small in amount, being often below three | t 
| opening out for themselves a new and indepen 


grains in 1,000tt. It has averaged not mure than five or six grains. 
The gas has been very clean and very pure. ‘he alteratious and 
extensions at the Gaythorn station, which consist of the new retort- 
house, railway siding, and cannel stores, covering over the large tar 
well, erection of new station meter and governor-louse, and the con- 
sequent re-arrangement of the outlet mains into the town from that 
station, are nearly completed. The new station meter and governor- 


| 
| 
| 


| 


house is completed, and a new station meter, to measure 100,000 | 


cubic feet per. hour, bas been erected therein. ‘I'he governors and 
pressure registers forwerly in use have been re-tixed in the new 


written otf as bad, have also remitted the amounts, and are resuming 
dealings on a satisfactory scale. Very good orders for the season are 
ulsv coming from Canada, while in the home markets there is a 
general improvement, ‘Tue principal manufacturers of cutlery and 
twols are fuil of orders, and setting on every additional man they can 
With other markets, however, there is not more than au 
average business, and the briskness bas not yet extended to the steel 
aud heavy branches, except so far as railway orders are concerned ; 
still, on the whole, the steel and heavy trades are improving. 

A survey is now being made by the Midland Railway Company 
for the extension of their line from Settle to Carlisle, there to com- 
municate with the North British Company’s system. Upon a 


former vccusion, when the Midland Company took measures for 
jent route to the 


hurth, they were induced to abandon their scheme aud content them- 


selves with entering into working arrangements with the London 
and North-Western Company. ‘Ihe plau havi. g, Lowever, proved 
unsatistactory to them, the Midland Company are preparing lo gu 
Parliament next session for au independent live of their own. 
Starting at Settle, the proposed new line will pass along the valley 
of the Kibble and thence along the vale of the Eden to — 
Stephen, in Westmoreland, where communication may be had wit 

the Stockton and Darlington, by the Eden Valley line. 
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DUBLIN INTERNATIONAL EXHIBITION. 
No. IIL. 

Messrs. CoURTENEY, STEPHENS, AND Co., of Dublin, 
exhibit, amongst a variety of other objects, a punching and 
shearing machine of considerable power. It is of the 
ordinary lever class ; but, instead of being designed to be 
worked in the usual way by a detached engine, it is fur- 
nished with a small horizontal engine of its own, attached 
to its frame. ‘The system of working each separate 
machine by a small engine is that generally adopted by the 
exhibitors of this example in their own works, and is found 
very convenient and economical. It admits of the ma- 
chines being moved from place to place as occasion may 
require, without the expense of shaft gearing, &c., to drive 
them. The saving, too, of friction, wear and tear of 
pulleys, belts, and bearings is no small advantage. 

The same firm have a small pumping engine of their own 
invention, which possesses some novelty of principle. The 
machine consists of a pump and a steam cylinder exactly 
similar, fixed together on a square base plate, with a light 
cast iron frame to carry a double throw crank with two 
connecting rods. The pump, which is double-acting, is 
worked by a single valve resembling the slide valve of a 
steam engine, moved in the ordinary way by an eccentric 
and rod. The merit of the invention consists in substituting 
a single valve that is worked mechanically for the several 
valves required by double-action pumps which are 
worked by the flow of water, and are liable to a 
certain amount of derangement from becoming choked. 
An additional advantage in the slide valve system is that 
the pumps can be worked at a much greater speed than 
those provided with the ordinary valve. Such a mode of 
construction could hardly withstand the velocity with 
which the slide valve pumps are worked. A novel method 
of feeding the boiler is adopted in this pumping engine, 
neither the special feed pump nor the injector being 
necessary. The port or discharging orifice is situated a 
little above the bottom of the pump, and still lower down 
there is a small pipe leading to the boiler, and provided with 
a valve to prevent the return of water to the pump, the 
piston thus, when it passes below the upper outlet, 
encloses a certain quantity of water below it—the supply 
for the boiler—which is driven on by the piston in com- 
pleting its stroke. The durability of these pumps, from 
the absence of any perishable material such as leather or 
india-rubber, is stated to be very great, and its power, 
compared to that of other pumps of equal size, is affirmed 
to be greatly superior. For situations where mud and grit 
are liable to become mixed with the water, it is probable 
that the slide valve pump would be found somewhat 
inapplicable, as it seems likely that the face of the valve 
would be cut away quickly ; the inventors, indeed, seem 
to anticipate such an objection, for they recommend their 
pump as particularly suitable for breweries, distilleries, 
paper mills, and railway stations. 

One of Lenoir’s gas engines is exhibited by Messrs. 
Edmondson and Co., of Dublin. It is combined with 
Anderson’s patent gas exhauster, and has the patent con- 
centric governor. ‘This engine, though possessing manifest 
advantages for certain work, is not likely to come into 
general use, the cost being so entirely disproportionate to 
that of a steam engine of the same power. Paris the 
use of the gas engine is probably very general where small 
power only is required, and for the simple reason that the 
engine is procurable at a reasonable price. The cost of the 
same article, in certain sizes, manufactured in England, 
is almost double what the Paris firm charges, and 
hitherto seems to have operated pretty effectually to 
preclude the adoption of the engine by many that really 
require one. 

A complete junction signal apparatus, the patent of Mr. 
W. Anderson, is also contributed by Messrs. Courteney and 
Stephens. The whole of the arrangements for a junction 
are erected so as to show comprehensively the mode of 
connecting and working the points and signals with the 
patent interlocking apparatus. ‘The locking is effected by 
an independent lever known as the “selecting lever,” 
which acts upon a “ sliding bar,” properly so called. ‘The 
lever works against a quadrant, upon which is fixed a brass 
plate engraved with full directions for the guidance of the 
signalman, which he is supposed to consult, in order to 
assure himself of what points and signals he should open 
for each particular train. The “selecting bar ” is pierced 
with a number of slot holes, for the admission of lock rods 
that are attached to the signal levers. The brass plate is 
indented with a number of notches to receive the selecting 
lever, each notch indicating the different trains that may 
be expected. By this arrangement the signals cannot be 
altered till the selecting lever has been shifted into the 
proper position, and the slot holes in the “ selecting bar” 
brought opposite to the signal lever that is required to 
be moved. In order to alter any of the signals which at 
first were down, all must be raised to danger, in which 
position they are securely locked by the movement of the 
selecting lever, the same operation allowing a new set of 
signals to be lowered. For the facing points the ma- 
chinery is so disposed that the points must be made before 
the signals can be lowered; and the latter process locks 
the points effectively, preventing their alteration till the 
signals shall have been raised to danger. ‘The whole is so 
simple in contrivance, and so secure in its operation, that it 
will apply to the most complicated as well as to the most 
simple junctions. It has, indeed, received the sanction of 
the Board of Trade, and is bein pretty generally adopted, 
uot only on Irish, but on English railways. 

, Messrs. Kennan, of Dublin, contribute a variety of 
athes, drilling machines, sawing machines, &c., for 
amatears, the whole of which are highly finished and 
mitelly designed. Among the most important improve- 
a to be observed are the “back-driving apparatus,” 

rendering the slide rest self-acting in any position and 





at various speeds. Also the “ gop cutter,” designed 
to be fitted to the slide rest, and stated to supersede in its 
operation the eccentric and epycycloid chucks, also the 
dome chuck and the segment engine. There are many 
other improvements exhibited which will doubtless be 
regarded with satisfaction by the amateur mechanic. 

Messrs. Muir and Co., of Manchester, display a care- 
fully-finished 6-in. centre self-acting screw-cutting foot 
lathe. The bed, which is 8ft. long, is brought up to a true 
surface; the compound slide rest, and indeed the whole 
machine, being turned out in an unexceptionable manner, 
and cobvlatal to produce most accurate work. To the 
slide rest is adapted a contrivance for withdrawing the tool 
quickly, an improvement that will probably be advanta- 
geous in screw-cutting operations. 

Owen's Patent Wheel Tire and Axle Company have a 
display of stamped wrought iron wheel centres, solid 
cast steel tires, and solid weldless iron tires, all of Owen’s 
patent. The wheels are welded in one piece, perfectly 
solid throughout, by an immensely powerful steam 
hammer; and some of the specimens exhibited are cut 
away in such a manner as to show the perfect uniformity 
and completeness of the welding. The cast steel tires 
exhibited are to exemplify Owen’s patent rolling process, 
and are manufactured from a circular ingot, which is first 
thoroughly hammered, and then rolled to the required 
size, 

A recent addition to the display of machinery has been 
made in a self-acting coal-cutter. The model is exhibited 
by Messrs. Carrett, Warrington, and Sturgeon, and indi- 
cates a further advance towards the mitigation of perhaps 
the commonest source of accident to which the miner is ex- 
posed. ‘The process of holing or undercutting, as carried on 
by manual labour, is of ali other the most trying occupation 
to which the human frame can be subjected. The miner 
has to lie on his side in a close, ill-ventilated chamber, and 
while he undercuts the mass of coal he is in constant 
danger of being buried under it—his recumbent position 
rendering it all but impossible to escape quickly, should 
there be any warning of the accident, which there seldom 
is. For some time there has been in use in certain col- 
lieries a coal-cutting machine, known as Jones’ patent, 
which is worked by compressed air, and guided by manual 
labour—obviously an improvement on the old system. ‘To 
obviate some of the alleged defeets of this machine, a patent 
has been taken out by Mr. Sturgeon, the exhibitor of the 
model under notice. 

The machine, which is a modification of the steam 
hammer, consists of a cylinder placed horizontally, which 
may be arranged to run upon either skids or wheels, or 
upon both combined. The piston, which works in the 
direction of the heading, communicates, by means of an 
eccentric, a compound motion to the pick or cutter, giving 
the latter a short quick movement, to loosen it should it be- 
come wedged in the coal. The pick, it should be under- 
stood, moves in a horizontal plane, or, rather, parallel to 
the floor of the heading, and is capable of undercutting 
in one operation to the depth of a yard. The machine, 
which is self-acting when once s , is first placed close 
to the face of the coal; underneath is passed a chain, 
which is fixed in the direction that the eutter is intended to 
traverse. Once started the pick goes on cutting into the 
coal seam by repeated blows, the machine remaining 
stationary till the full depth of one yard has been reached ; 
then, and not till then, the onward motion begins, the 
whole gradually moving forward along the chain. It is 
stated that the machine will “cut in hard coal at the rate 
“of forty yards an hour, finishing the work to its full 
“ depth—one yard—as it advances. 

Moving, as it does, on skids, the machine is peculiarly 
suited to working in small cuttings ; it is unencumbered by 
either a carriage or wheels, lying, in fact, on the floor of the 
working. The motive power being compressed air, the 
machine should greatly facilitate working at extreme 
depths, where the temperature is high and the ventilation 
imperfect. The air, on expanding, issues from the cylinder 
at a greatly reduced temperature—almost as low as freezing 
point—and would tend to produce better ventilation, and a 
more bearable temperature than could be secured by other 
than expensive appliances. 

At the east end of the nave is exhibited a highly interest- 
ing, and, to the general public, a most instructive display 
of ordnance and ammunition, sent by order of the Secretary 
of State for War. The collection comprises a heavy Arm- 
strong rifled gun, also a smooth-bored gun for sea service, 
with a breech-loading rifled 12-pounder gun, gauges, rifling 
bars, &c. ‘There is also a case containing one of Mallet’s 
monster shells, with shot and shell of almost every size and 
description, some of which latter are shown in section, to 
display the arrangement of the charge and fuses. A case 
of small arms, from the Royal factory at Enfield, illus- 
trating the various stages of the manufacture of rifles, 
completes the collection. A steel 110-pounder gun, by F. 
Krupp, of Essen, in Rhenish Prussia, misplaced in the 
machivery department, is also well deserving of notice. It 
has their improved breech-loading apparatus, with a lateral 
plug. This gun, though not finished according to English 
notions, appears to be a highly practical arm, and calculated 
for quick firing. 

Several objects of interest have necessarily remained 
unnoticed, from the difficulty of obtaining information 
regarding them; not a few machines appear to lie, and to 
have lain for some time, without even being dusted, the 
exhibitors of such, itis presumed, relying upon the merits 
of the article itself—which merits cannot be discovered— 
as a justification for its encumbering the Exhibition. If 
exhibitors of machinery will not afford an attendant to 
show the manner of using the machine, or to explain its 
construction, they had better save themselves the troubl 
and expense of exhibiting at all. The general public, and’ 
indeed, even the experienced engineer, can derive but little 
of either benefit or satisfaction from the inspection of a 
machine, the greater part of the construction of which is 
concealed from view. They certainly have the gratification 
of knowing that the thing they are trying to fathom is a 
cotton gin, or a siate-dressing machine; but for the rest, 
the imagination must come to the rescue. 





ON THE SECOND LAW OF THERMODYNAMICS.* 
By W. J. Macquorn Ranks, 0.E., LL.D., F.R.SS.L. and E., &c. 

1. Ir has long been established that all the known relations 
between heat and mechanical energy are summed up in two laws, 
called respectively the first law and the second law of thermo- 
dynamios, viz :— 

Furst Law.—Quantities of heat and of mechanical en are con- 
vertible at the rate very nearly of 772 foot pounds to the British 
othe heit-avoirdupois) unit, or 424 metres to the 

rench (or Se unit of héat. 

Second Law.—The quantity of energy which is converted from 
one of those forms to the other during a given change of dimensions 
and condition in a given body is the product of the absolute tem 
rature into a function of that change, and of the kind and condition 
of the matter of the body. ' 

By absolute temperature is here to be understood temperature 
measured according to a scale so graduated that the temperature of a 
homogeneous body shall vary in the simple proportion of the quan- 
tity of energy it possesses in the form of sensible or thermometric 





heat. 

2. The laws of thermodynamics, as here stated, are simply the 
condensed expression of the facts of experiment. But they are also 
capable of being viewed as the consequence of the supposition that 
the condition of bodies which accompanies the phenomena of sen- 
sible heat consists in some kind of motion amongst their particles. 

8. The first law would obviously follow from the supposition 
of any kind of molecular motion whatsoever, and it therefore affords 
of itself no reason for preferring one supposition as to the kind of 
molecular motion which constitutes sensible heat to another. 

4. But if there be molecular motions in bodies it is certain that, 
although allsuch motions are ca) of conversion into that which 
constitutes sensible heat, some of them are not accompanied by sen- 
sible heat. For example, the motion ee to be vibratory and 
wave-like) which constitutes radiance, whether visible or invisible, 
is not accompanied by sensible heat, and only produces sensible 
heat by its absorption; that is, in the language of hypothesis, by its 
conversion into some other kind of motion; while, on the other 
hand, in the production of radiance seusible heat disappears. 

5. The object of the present — is to give an or f 
of the proposition, that the second law of thermodynamics follows 
from the supposition that sensible heat consists in any kind of steady 
molecular motion within limited spaces. 

6. The term “steady motion ” is here used in the same sense asin 
hydrodynamics—to denote motion, whether of acontinuous fluid or 
of. a system of detached molecules, in which the velocity and direc- 
tion of motion of a particle depend on its position only; so that 
each particle of the series of particles which successively pass 
through a given position assumes in its turn the velocity and direc- 
tion proper to that position. In other words, steady motion may be 
defined as motion in a set of streams of invariable figure. 

When steady motion takes place in matter that is confined within 
a limited space, the streams in which the particles move must neces- 
sarily return into themselves, and be circulating streams, being in 
that respect of the nature of whirls, eddies, or vortices. 

7. Steady motion keeps unaltered the distribution of the density 
of the moving matter, and it theref ee tered the forces 
depending on such distribution, whetber of the nature of pressure 
or of attraction. In that respect it differs from unsteady motion, 
such as vibratory and wave-like motiou. 

8. Conceive a limited space of any figure whatsoever to be filled 
with matter in a state of steady motion; the actual energy of any 
particle of that matter is the product of its mass into the half-eqaare 
of its velocity, and the actual energy of the whole mass of matter is 
the sum of all those products; and, because of the steadiness of the 
motion, the actual energy of the particle, which, at auy instant 
whatsoever, occupies a given position, is some definite fraction of 
the whole actual energy depending upon that position, and upon the 
distribution of matter within the space. But the scale of absolute 
temperature is defined as being so graduated that the whole actual 
energy of the matter within the space is the product of the absolute 
tem re, the mass of matter, and some function of the sort and 
distribution of the matter; therefore the half-square of the velocity 
of the particle which at any instant occupies a given position in the 
space considered, is equal to the absolute temperature multiplied by 
some function of that position, and of the sort and distribution of 
the matter. 

9. Suppose now that the dimensions of the limited in which 
the moving matter is enclosed, and the distribution of that matter, 
undergo an indefinitely small by the application of suitable 
forces, and that after that process the motion becomes steady as it 
was before, then the dimensions and position of each circulating 
stream will have been altered, and the work done in effeoting that 
alteration will consist of energy converted between the forms of 
potential energy of the applied forces aud actual energy of the 
molecular motions—that is, between the forms of mechanical energy 
and of heat. Consider now a point in one of the circulating 
streams before the change, and let fall from it a perpendicular upon 
the same stream after the c ; the work done in shifting the 
path of the particle which at any instant occu that point is the 
— of the perpendicular displacement of the stream into the 

orce exerted along that perpendicular. But the perpendicular dis- 

placement of the stream is a function of the position of the point 
shifted, the distribution of matter in the space, and the change of 
dimensions and distribution; and the force is equal and opposite 
either to the centrifugal force of the particle or to one of its compo- 
nents, and is therefore proportional to the square of the velocity of 
the particle, aud to some function of its position, and of the sort and 
distribution of matter in the body. Therefore the energy trans- 
formed in shifting the path of any particle is ——_ to the 
square of its velocity, and to some function of its position, of the 
sort and distribution of matter in the space considered, and of the 
change in dimensions of that space, and in the distribution of the 
matter. 

10. But the square of the velocity of the particle which at any 
instant occupies a given position has already been shown to be pro- 
portional to the absolute temperature, and to some function of that 

ition, and of the sort and distribution of the matter; therefore, 
f sensible heat consists in any kind of steady molecular motion 
within limited spaces, the conversion of energy during any change 
in the dimensions of such 5 and in the distribution of matter 
in them, is the product of the absolute temperature into some 
function of that change, and of the sort and distribution of the 
matter. 

11. In a paper “ On the Mechanical Action of Heat,” published in 
the “ Transactions” of the Royal Society of Edinburgh for 1850, 
the author deduced the second law of thermodynamics, in the form 
above stated, from the hypothesis of a particular sort of steady 
molecular motion, viz., revolution in circular streams or vortices. 
In a paper “ On the Centrifugal Theory of Elasticity,” published in 
the same “ Transactions” for 1851, he deduced the same law from 
the hypothesis of steady molecular motion in circulating streams of 
any figure whatsoever, being a proposition substantially identical 
with that set forth in the present paper ; but as the demonstration iu 
the paper of 1851 involved tedious and intricate symbolical pro- 
cesses, he has written the present paper in order to show that the 
demonstration can be effected very simply. 

12. It is obvious that the steadiness of the egpeeteiate 
motions is the essential condition which makes t law of 
thermodynamics deducible from a mechanical hypothesis, and that 
no kind of unsteady motion, such as vibratory or wave-like motion, 
would lead to the same results. If, thon, it be admitted as probable 
that the phenomena of heat are due to unseen motions, it 
must also be admitted that, while the motions which constitute 
radiance may be vibratory and wave-like, the motions which consti- 
tute sensible or thermometric heat must be steady and like those of 
circulating streams. : 

13. I'he function by which the absolute temperature is multiplied 
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in calculating the conversion of energy between the mechanical and 
the thermic forms is the variation of what the author has called the 
metamorphic function,* being one term of the thermodynamic func- 
tiont which corresponds to what Professor Claudius calls entropie.t 





APPENDIX. 

The following is the symbolical expression of the demonstration 
given in the paper :— 

Let m stand for the specific properties of the sort of matter which 
is in a state of steady motion within a limited space, 

J for the figures and dimensions of that space, and of the paths 
described by the particles contained in it, and 3 f for any indefinitely 
small change of such figures and dimensions. 

p for the position, relatively to the centre of the matter contained 
in the space, of a point which is fixed so long as3/ = O. Because 
the motion is steady, each particle of matter which successively 
arrives at the point p assumes the velocity, direction, and curvature 
of motion proper to that point. Let v be that velocity, and r the 
radius of that curvature; then for a particle of mass unity, in the 
act of traversing p, 


actual energy of mass 1 = 5 =ke, ... (I) 


where + is a quantity upon whose uniformity throughout the 
rpace the steadiness of the motion depends, and & a function of 


(m, 7; p); and 


centrifugal force of mass 1= — = aie. 


= Rt 


r rT 


v? 


(2) 
in which r, and consequently bad are functions of (m, f, p). 
rT 


Now let the change denoted by 3/f take place, and let the steadi- 
ness of the motion be restored; let 3n be the length of a line drawn 
through the original position of the point p, so as to be perpen- 
ticular to the path of the stream of particles which formerly 


A 
traversed p; and let rn be the angle made by 3n withr. Then 3n 


A 
and rn are both functions of (m, f, p,3f). Also the work done, or 
energy converted, for a unit of mass at the point p, while the path 
of the particles that tras erse p is shifted through, 3x is as follows— 


A 
v A _ 2ke .2n.cos. rn 
= 28%, COB. = 

r= m™m . 

The energy converted ‘ uring the change 3f, throughout the whole 
space considered, is t'e sum of the quantiues of energy converted 
for each unit of mass within the space. But ¢ by definition is 
uniform, and the sam of a set of functions of p is a function of f 
and m ; therefore the whole energy converted is 


= ¢ X function of (m, f, p, 3/). (3) 


A 
2k. 3n. cos. rn 
a (4) 
and because 3/ is indefinitely small, the preceding expression is 
equivalent to the following— 
Energy converted = +. function (m,f).3f=¢.3F (mf). (5) 
Let ¢ be called absolute temperature, and this is the second law of 
thermodynamics, It is to be observed that f may be, and often is, 
a functionof +, 


¢.2 = &X function of (m, f, 2); 


* See “On the Science of Energetics,” ‘“ Edinburgh Philosophical 
Journa!,” 1855. 
T ‘* Vhilosophical Transactions,” 1854, 
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RAILWAYS IN QUEENSLAND. 


Tux following suggestive memorandum on the construction of 
railways in Queensland bas been prepared by Mr. A. Fitzgibbon, 
engineer-in-chief of the Southern and Western Railway of Queens- 
land, and laid before both Houses of the Colonial Parliament. It was 
originally written for and presented to the governor, Sir G. F. 
Bowen. It bears out much that has appeared in our pages on the 
subject of rural district lines which frequently fail to pay now in 
consequence of the expenditure entailed by the employment of an 
unnecessarily wide gauge :— 

Sin,—I have the honour tosubmit the following observations for 
your consideration :— 

1, Your Excellency’s ministers in June, 1863, directed me to fur- 
nish them with a report upon the then proposed railways from 
Ipswich to Toowoomba and Dalby—130 miles—and from Too- 
woomba to Warwick—62 miles—and in doing so they explained, 
that inasmuch as the proposed railways were intended more for a 
goods than a passenger traffic, aspeed of about fifteen miles an hour 
was a!! that need be provided for. 

2 After a careful examination of the country through which the 
proposed lines were to pass, aud after having collected much infor- 
mation as to the existing and prospective traffic to be carried upon 
them, I arrived at the conclusion that to meet every requiremeut of 
the case a single line of railway, with proper sidings aud passing 

laces, and having a gauge of 3it. Gin., would be sufficient, for the 
ollowing reasons :— 

3. Queensland differs in one important respect from most couutries 
in which railways have yet been constructed, inasmuch as, in other 
couutries—even including America—railways have in the great 
majority of instances been constructed, not only to open up vast 
ex'ents of fertile and unoccupied land, but also ‘o connect the large 
cities on the seaboard with those nearly equally large in the interior, 
such as Pittsburgh, Cincinnati, St. Louis, Cleveland, Chicago, &c., 
in North America, aud Allahabad, Benares, Delhi, Lahore, &c., in 
India, thereby affording the railways made to them from the sea- 
board cities an immediate traflic In Queensland, railways startin: 
from the several towns on the seaboard, having no centres of popu- 
a “4 the interior at which to terminate, wust end in villages in 
the bush, 

4. Nor can much improvement be here expected in this condition 
of things; because the iuterior of this country is mostly unsuited 
for agricultural purposes (at least beyond the influenze of the main 
range of hills, which runs parallel with the coast, ard at uo great 
distance therefroin); and there being no probability of any point in 
the iuterior becoming the seat of manufacturing industry of any 
kind, there cannot be more than a sparse population; and, conse- 
quently, the traffic must be limited to the conveying of pastoral pro- 
duce frow the interior to the seaboard, and of provisions and other 
supplies from the seaboard to the pastoral districts of the interior. 

5, And inasmuch as such traffic will be best conducted (indepen- 
dently of the consideration of opening up the country to the greatest 
extent) by several independent lines of railway, running from the 
towns on the coast to the country immediately behind each—the 
nature of the country prohibiting the concentration of the trattic 
on any one part by means of converging lines—no very great 
amount of trattic need ever pass over any ove line of route. 

6. Moreover, as the goods tratlic will very considerably exceed 
the passenger traffic, a maximum speed of ouly 15 to 20 miles an 
hour will be required; and, consequently, in designing these rail- 
Ways it is not expedient to provide such expensively constructed 
lines, or such heavy rolling stock, or extensive station accommoda- 
tion, as is found necessary in countries where large centres of popu- 
lation exist, or are likely soon to rise in the interior. 

7. The single line of 3!t. Gin. gauge railway adopted in this 
colony will, however, with proper passing places for traing, fully 
accommodate a traflic of 200 tons of goods and 400 passengers in 
one direction each nay | of twelve hours; or, of 400 tons of goods 
and 800 passengers both ways. By running night trains this 


estimate may be doubled; and by laying down a second line of rails 
it may be increased six fold—a carrying capacity far exceeding the 





utmost requirements of the district to be traversed by the line for 
very many years to come. 

8. Respecting the character of the country along which our pro- 
posed lines of railway are to pass, the mode and cost of constructing 
the railways, and the traffic to be carried upon them, [ feel I 
cannot do better than refer your Excellency to my report thereon, 
addressed to the honorable the secretary for lands and works, and 
dated 9th July, 1863. 

9. Since that date the several proposed lines of railway referred 
to therein have been surveyed, and the centre line of each marked 
out upon the ground, and contracts for the lines from Ipswich to 
Toowoomba, 78 miles, and from Toowoomba to Dalby, 52 miles, 
have been let-—the former to Messrs. Peto, Brassey, and Betts, and 
are now in rapid course of construction. 

10. The first section of these railways—21 miles—is now open 
for public traffic ; and it is placed doubt, that in carrying capabilities 
for goods and passengers, and in other essential points, it fully bears 
out the statements contained in the report of July 9th, 1863, already 
referred to; while, as regards the quality on | durability of the 
works, of the rolling stock, and of the equipment of the line, nothing 
is left to be desired. 

11. As stated in paragraphs 9, 10, 11, and 12 of the report, dated 
9th July, 1863, before meuticned, the country between [pswich and 
Toowoomba—78 miles by railway—preseuts many serious obsta:les 
in the way of cheap railway construction. 

12. In the distance mentioned there are two ranges to be sur 
mounted, of 700ft. and of 1,400ft., respectively, above the level of 
the country at their bases; the sides of these ranges being cut up 
by very numerous and deep ravines, and their slopes very steep. 

13. The existence of these ravives involves the construction of 
an unusually large number of viaducts, bridges, and culverts; and 
the spurs between them have in many cases to be tunnelled through; 
of these tunnels there are eleven, the longest being twenty-seven 
chains, or over one-third of a mile in length. 

14. The low-lying country at the base of these two ranges is 
intersected by numerous streams and watercourses which, in wet 
seasons, become torrents, overflow their banks, and lay extensive 
tracts of adjacent country many fect under water. 

15. To provide for this condition of things, an amount of bridging 
and waterways has had to be provided greater, perhaps, than in 
any seventy-eight miles of railway yet made in any country. 

16. Not withstanding these serious drawbacks to the practicability 
of constructing cheap railways in the district referred to, togetber 
with the difficulties of supplying labour and materials, ar.d the very 
high rates of wages which obtain here, we find that it is possible to 
make railways, having a gauge of 3ft, Gin., at an average cost of 
£10,000 per mile in the country adjoining the coast east of the main 
range, including everything ; and at a cost of £6,000 per mile over 
a country presenting ordinary difficulties merely, such as that from 
Toowoomba to Warwick, west of the main range. 

17. It has often been alleged by opponents to any reduction of 
railway gauge below 4ft. 8}in.—such as that existing on the English 
narrow gauge system, and copied in the adjoining colony of New 
South Wales—that no material saving in the cost of railways can be 
effected by the adoption of a gauge of 3ft. 6in., worked at low 
speeds. 

In contravention, however, of this allegation, the following facts 
are submitted :— 

18. The minimum radius of curves on our 3it. 6in. gauge lines is 
five chains, and it is found that the resistance offered by such curves 
to passing trains is about the same as on curves of seven or eight 
chains radius on a 4ft, 8}in. gauge line. 

19. On twenty-two miles of our line between Ipswich and Too- 
woomba, where it passes over the Little Liverpool and Main Ranges, 
numerous curves of five chains radius are introduced, in order to 
avoid the heavy works in excavation, tunnelling, viaducts, &., 
which the use of curves of a larger radius would involve; but had 
a gauge of 4ft. 8}in. been adopted, curves of eight chains radius 
(as used in crossing the Blue Mountains, in New South Wales) 
would have been necessary ; and it was found, on a calculation of 
the quantities of work, that the cost of the line with 4ft. 83in. 
gauge would exceed that of the 3ft. 6in. gauge by more than three- 
fold. 

20. In the item of viaducts alone the cost per mile would have 
been in the former case £35 040, as against £6,000 in the latter. 

21. Taking the item of permanent way, we find that ou the New 
South Wales lines the cost per mile is £2,996 7s. 6d.; while on 
our 3ft. Gin. geuge lines the cost is £2 162 4+. per mile, including 
broken stone ballast, giving a difference of £834 per mile in favour 
of the narrow gauge. 

22. Comparing the cost of iron superstructures for bridges on the 
two gauges we find that for spans, say, of 150ft., the weight of iron 
per foot lineal is generally, on 4ft. 8}in. gauge lines, two tons for 
a double line of way, which at £35 per ton, including cost of car- 
riage and erection, amounts to £70 per running foot of bridge for 
the superstructure; whereas, a wrought iron bridge of similar 
spans which has been constructed on our 3ft. Gin, gauge, to carry a 
single line of railway and a public road 20ft. wide, weighs but 
twelve hundredweight to the lineal foot, which at £35 per ton, as 
before, gives £21 « foot as the cost of the superstructure, the strains 
upon the different parts being regulated to the standard adopted for 
the English railways, 

23. Appended is a statement of the respective costs of carriages, 
&e., on the New South Wales lines and on ours; giving the cost 
and carrying capacity of each description of vehicle, and showing 
the cost per passenger in each case. From this it will be seen 


Comparisons of Cost, delivered upon the respective lines, of Rolling Stock on New South Wales Railways, 4ft. 8hin. gauge, and on Que 
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that the cost of carriage per p ger averages 
on the New South Wales lines 70 per cent. above that on the Queens- 
land railways. 

24. Asto safety, your Excellency has experienced that a speed 
of over twenty miles an hour can be attained on our line without 
any perceptible oscillation or unsteadiness of the carriages, which 
are roomy aud comfortable, and give the greatest satisfaction to the 

ublic. 

. 25. The 4ft. 8}in. gauge railways of New South Wales have 
been constructed, as at home, for speeds of forty miles an hour, or 
more, their bridges, permanent way, engines, rolling stock, &c., 
being up to that standard of speed; nevertheless, it is found that 
the requirements of that colony do not demand a greater speed 
than twenty-seven miles an hour, exclusive of stoppages, at which 
pace the fastest trains there actually ran. So that the extra 
expenditure incurred in heavy bridges, permanent way, rolling 
stock, &s., suitable for the maintenance of such high rates of speed, 
is not provided for the wants of the present generation, but for those 
of posterity. 

26. In this colony it has been considered a wiser policy to pro- 
vide only for the wants we now foresee, and io carry out 
effectually a system of railways which is within our present means, 
leaving posterity to decide what further expenditure should be in- 
curred to meet its wants, instead of saddling it with a load of debt, 
the advantages of which to it are doubtful, while the disadvantages 
are certain. 

27. If it had been determined to adopt a gauge of 4ft. Shin. in 
this colony the result would have been that the construction of 
railways of sufficient length to effectually open out the back couutry 
must have been postponed indefinitely, and the progress of the 
country held back in like degree. 

We should be pauperised by the pressure of an unproductive 
debt. 

Immigration would be checked, through want of means to assist 
it, anu the repelling effects of the taxation which must follow. 

28. And ali these risks we should have incurred without pos- 
sessing any guarautee that our sacrifices in the cause of posterity 
would be beneficial instead of injurious to it. When what we 
have now provided proves to be unequal in power to the devgloped 
wants of the future, it may also prove that all the systems from 
which we have now to choose have been superseded by the advauce- 
ment of science; and that, instead of having benefitted our 
children by giving them what they require, we have only saddled 
them with a heavy debt, and the maintenance of an antiquated aut 
clumsy machine. 

29. Again, to expend two or three times the necessary amount 
now, with a view of meeting a want which cannot be felt for 
perhaps twenty years or more, is simply to expend in interest 
alone a sum sufficient to rebuild an entirely new system,of commu- 
nication. 

30. In drawing the comparison that I have made with the New 
South Wales railways I have not desired to criticise the policy 
which has been adopted in that colony. I accord to all other engi- 
neers what I claim for myself—a right to advise our clieuis 
independently in each particular case that may be submitted to us, 
and to vary that advice as the speciai circumstances may seem to 
require. ‘That which may be the best in one case may not be so ia 
another; each must be judged with all the attendant circumstances 
in view, and the conclusions drawn accordingly. 

31. My object in penning this memorandam is to lay succinctly 
before your Excellency the reasons which have induced me to 
recommend, and your Government to adopt, a system of railways 
for this colony which will be considered by some a dangerous 
experiment, and by many others a rude innovation on opinions 
and practice which seemed by usage to have become incontrover- 
tible. 

82. The policy we have adopted has already enabled us to draw 
the following comparison :—New South Wales commeuced railway 
construction in 1850, and it now has 143 miles of railway open, and 
150 miles in progress of construction, Queensland commenced 
railway construction in 1864, and by the end of this year will have 
forty miles open, 180 miles in progress of construction, and 25) miles 
more under survey. 

83. The position in which this colony is placed by the adop- 
tion of the 3ft. Gin. gauge instead of the 4/t. 8}in. may be shortly 
summed up thus:—The advantages are, that the colony will be 
provided with internal communication at a much earlier period 
than it could otherwise have been, and at a cost which it can afford, 
instead of having these advantages postponed sine die. It will be 
vurdened with a very smaller debt than it would otherwise have 
had to incur, while its means for carrying the necessary traflic will 
be ample for many years to come, 

34. The disadvantages are, that the low power of the machinery 
employed will limit the speed at which the traflic is to be carried, 
and the quantity to be conveyed, in a given time. But if the power 
should prove sufficient for the present and the future wants of 
the community during a reasonable number of years (of which 
there is no doubt), the objects in view will bs fully attained. The 
construction of the road, and the various appliances employed, are 
in all respects equal to any railway in the world, excepting only 
that they are limited in power to the wants of the case. 

T have, &c., 
A. Firzerson, 


Chief-Engineer, Southern aud Western Railway, 





Ipswich, Queensland, 31st July, 1865. 


land Railways, 3ft. Gin. gauge. 
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is 72 per cent. more than that upon the 3ft. Bin. gauge. 


* The carrying capacity of these are about the same on either gauge. 
Nore.—From this statement it appears that tasmy an equal quantity of rolling stoc 





k on each line, the cost of that upon the 4ft. Siio. gauge line 








Paris Exurprtion oF 1867.—The Imperial Commission has con- 
firmed by public notification the report concerning the plan to be 
adopted witb respect to the motive power to be employed at the 
Exhibition. Instead of concentrating the generators and motive 
engines on one spot, as in the case of former exhibitions, the 
Imperial Commission deems it preferable to distribute them in 
several distinct buildings around the palace, in order to give 
increased facilities, and at the same time more security, against 
accidents or interruption in the service. It has decided also 
that the power shall be supplied, not by the Commission, 
by private engineers and contractors, who will be invited, on 
certain conditions, to set up one or more groups of generators, with 
all the necessary means of transmitting power to the machinery to 
be driven. The coutractors for this service will, as far as possible, 
be taken from the body of French and foreign exhibitors, 
aud the boilers and driving machinery will form anu integral 
portion of the Exhibition, The duty undertaken by each exhibitor 
of motive machinery is to be explicitly noted in the catalogue. 


| advanced ; 


but | 


The 
power may be obtained by steam or any other means offering i 
sufficient guarantees. Of course the exact details of the work to be! 1869, 


undertaken cannot be given until the arrangement: are more 
but those who desire to tender for the supply of motive 
| power may cousult a statement of the general conditions laid down 
| by the Commission for such service, and now lying for reference at 
| the offices of the Commission at the Palais de |’Industrie in the 
| Champs Elysé-s. ; 
Cuocks axp Watcurs.—There has been a great falling off in the 
number of clocks imported this year. Thus the total imported to 
| August Sist was only 149,916, as compared with 212 315 in “| 
and 196,087 in 1863 (corresponding periods). The number o 
watches received from abroad in the first eight months of this year 
| was 96,401, against 87,282 in 1864, and 100,938 ip 1863 (correspond- 
ing periods). The number of clocks imported will be seen, however, 
notwithstanding the reduction observable this year, to be still vi ry 
large; and, considering that the home clock manufacture is - 
inactive, it is difficult tc imagine what becomes of all the results o 
the foreign horological efforts which we press into our service. ‘ 
Tne Paris Exnisition.—All applications for admission to — 
Paris Exposition of 1867 must be made before the 3lst of Octo “ 
and accompanied by a description of the articles to be presented. 
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THE BOARD OF ——s RULES FOR MARINE 
VILERS, 

THE following important correspondence between the 
Home Department of the Board of rade and the East 
Indian and London Shipping Company has been sent to us 
for publication. We refer to it elewhere, only remarking 
now that the question turns upon determining the working 

ressure in the safety valves by the “stay power” of the 
oiler, and not by means of the empirical process of merely 
pressing out the boiler with a force pump. 


5, Rood-lane, E.C., London, October 4th, 1865. 

Sir,—Our consulting engiveer, Mr. Harrington, has called my 
attention to astatement in THe ENGIneer newepxper, signed by 
R. Robertson, who is, I presume, the Surveyor-General of your 
Hovourable Board, from which it would appear that the practice of 
calculating the pressure on the safety valve is about to be departed 
from by the Board of ‘Trade. 

Our consulting engineer waited on the Board of Trade yesterday, 
but could obtain no explicit information on the point. As the 
matter is of the utmost importance to me I shall be obliged if you 
will cause me to be informed what is to be the recoguised practice 
of the Board of Trade at as early a date as may be convenient.— 
Iam, &c. Signe) kh. W. Petty, 





( 
To the Secretary, Board of Trade, &-. &¢, &. Captain R.N. 


Board of Trade, Whitetall, 6th October, 1865. 
Sir,—I am directed by the Lords of the Committee of Privy 
Council for Trade to acknowledge ihe receipt of your leiter of the 
4thinstant relative to some questions that have lately appesred in Tun 
EnGINgerR newspaper, and to inform you that the Buard of Trade 
know nothing of the questions referred to—l am, &«. 
Sigued) ‘QV. HL. Farrer. 
The Manager, East Indian and London 
Steam Shipping Company, 5, Rood-lane, EC. 


5, Rood-lane, E.C., London, Ovtober 9th, 1865. 

Sir,—I_have to acknowledge the receipt of your letter of 6th | 
October; No. 8,757, W, avd am much obliged for its contents, 
which state that the Lords of the Committee of Privy Conucil for -| 
Trade know nothing of the questions which appeared in THe 
ExGtneer newspaper, signed by your Surveyor-General. 

With farther reference thereto I wish to observe that the iufor- 
mation sought in my former letter has not yet been supplied me; 
and I beg again to be informed whether the practice of determining 
the pressure on the safety valve by the stay power is to be discon- 
tinued, and if so what will be the future practice of your Board?— | 
lam, &c. pro Captain R. W. Pelly, Rt N., 

(Signed) Watren Taos, Sarsox, 

To the Secretary, Board of Trade, 


; - Board of Trade, Whitehall, 10ih October, 1865. 

Sir,—With reference to your further latter of the 9th instant, in 
which you request to be informed “whether the practice of 
determining the pressure on the safety valve by the stay power is 
to be discontinued,” an-\ if so what will be the futare practice of 
this board, I am directed to inform you that the Board of Trade 
have no intention of alteriug their practico—I am, sir, your 
ob-dient servant, (Sigued) T. H. Farrer, 
Captain It. W. Pelly, RN., 5, Rood-lane, E.C. 








ON THE USE OF STEAM CRANES AT THE PORT 
OF BORDEAUX. 
Ata meeting of the Institution of Civil Engineers of France 
held last month, the following paper was read by M, Maldant :— 


In July, 1863, the: Bordesux Chamber of Commorce advertised 
for tenders fur the right of loading and discharging vessels at that 
port, by means of apparatus to be supplied by the contractors, the 
Chainber reserving the right of choosing from amongst the plans 
submitted the oue which appeared to combine the most advantageous 
features. Fourteen or filterm plans were sent in from Frauce and 
England, based.on the applic. tion of water power and of steam, for 
the purpose; but the resuit of av examination of these was that the 
Chamber found they slready had at hand the best mode for loading 
and discharging vessels. Accordingly, under the advice of the 
consulting eugineers, and after an examination which lasted almost 
a whole year, all the plans that had been submited were put aside, 
and it has now been decided simply to extend the application of | 
steam to all-the cranes of the port, ia accordance with the experience 
that haa been derived from four of these cranes during seven years | 
past. This exocrenve. obtained in an open port of considerable | 
magnitude, appears to the writer to show what is at the present time 
the best mods of loading and discharging vessels, and also the beet 
way of handling different-sorts of goods on railways, and in con- 
Rection with various branches of trade. 

The adoption of steam cranes for the port of Bordeaux was pro- 
posed by the writer as loug ago as 1854, and on several subsequent 
occasions; bat cranes of that description were pronounced incapable | 
of being employed advantageously. Ultimately, however, the 
writer obtained permission to undertake the wurkiug of four steam 
cranes at his own ri-k for tive years, payivg the Chamber of Com-. 
merce a rent of 50 centimes (fivepence) per ton loaded or unloaded, | 
and charging 1 frave 10 ceutimes (-levenpence) nett per ton for | 
loadiag or unloading the vessels, including stowing away the | 
cargo in the hold in loading, and geiting it out in unloading. 
Under these conditions the undertaking bas proved su remuunerative | 
that it has left a protit of rather more than 100,000 fraucs (£4,000) | 
upon the tive years’ working, or about 200 per cent. per annum on 
the capital laid out. 

The advantages of steam cranes over hand cranes can now be 
readily shown by actual figures taken {rom ihe accounts kept of the 
expenses of the steam cranes worked by tie writer at Bordeaux. 
: — these accounts it is found that the ave rage daily expenses of 
onkaek — crauo (1,500 kilogrammes), of 2-horse power, 
the oa a - avtiomey discharging of a merchant ship alongside 
hall wh 2 rancs 8) centimes, or ten shillings and twopence- 
penay per day, which is made up as follows :— 


One engineer 

Ode wrsistant neti i Eat sil <A a 303 oF 
oal 60 kilos, (1°18 cwt.), at 40 francs pertun.. ..  «40,, 111 

ri pairs and maintenance, grease, &<. ce se oe 010,,0 
ontiugencies and redemption in twenty years... 1 00 » 0 9 
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o Total expenses pef working day .. .. «. «. 1289 10 23 
, the work done by. the crane, if it were reall made use of at all 
wo to its power, might easily be as ha as from 200 to 
s age per day, which has to be raised in loading or discharging 
aie an height of about 8 metres (26it.); but, practically, the 
a rag ney more than from 100 to 120 tons discharged per day, 
wiiok 0 the differences in weight of the various loads to be lifted 
he wr = often far below the weight for which the crane is 
pote yee also owing to all sorts of loss of time resulting from 

sed CS) goods away in the ship's hold or getting them out for 
aie ging. Taking the lowest figure, only 1UU tons raised by the 
pose hs day, the daily working expenses are theu from 12 to 13 
pensions (1-2 to 1:3 pence) per tou of goods. By means of the above 
ca particulars any individual or company having goods of 
ihe eens ses to load or unload can easily estimate the work and 
ot yg that may be expected from the application of steam 
cheante 16 purpose in view; for, in order to ascertain these 
the rey it is only necessary to add to the precedivg information 
to profit that can be realised by the crane, and the quantity 

I — can bo given it to do per day. 
uae readily be unders‘ood that the important advantage of 





cranes results from the great rapidity with which the load ig 


lifted ; for if the work of one man turning a winch be taken equal 
to 6 kilogram-metres per second (2,577 footepounds per minute), a 
machine of 2-horse power will perform as much lifting work as 
twenty-five men, or about the same work as six hand cranes 
worked by four men each. In the presence of such manifestly 
satisfactory results, it is difficult to understand why the use of steam 
cranes is not more general. Moreover, steam cranes, as well as 
steam wirches employed on board ships, or in the erection of build- 
ings and in mines, &o., have undergone recent improvements, 
whereby they have been simplitied and rendered very moderate iu 
price and exceedingly easy of use. The application of steam to the 
slewing or turning motion of the crane has been found by the 
writer to be attended with inconveniences in practice which ou'- 
weigh its advantages ; and, in some instances, it has been abandoned 
after working for a few months or a few days only. In the con- 
struction of steam cranes and steam winches the writer considers 
that simplicity of form and of mechanism should be one of the 
most essential conditions to be kept in view. 


Tue Berotan Coat Trape.—(From our Correspondent.)—The 
Belgian coal trade is in a very active state. About 200 coke furnaces 
are in course of construction in the valley of Seraing. They are 
being erected by MM. F. de Wendel and Son, of Hayange, and 
will consume, it is expected, about 200 tons of coal per day. 

South Kensmneton Mussum.—During the week ending October 
14th, 1865, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday, free. days, open from 10 am. to 10 p.m., 9.640 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 aw. til] 5 p.m., 1,696. ‘Votal, 11,336. 
From the opening of the museum, 5,602,788 

Steam Navigation to Norta America.—Tbe termination of the 
civil war in the United States seems to have imparted an impulse, 
as we foretold it would, to the establishment of new lines of steam- 
ships in the American trade. The mails, however, for Nova Scotia 
and the States will «ll be landed at Halifax when the lines now under 
coustruction, connecting the New Brunswick railways with those of 
thestate of Maine. are completed. ‘The mails will then be despatched 


| via Uatifax and New Brunswick to the United States, whieh will 


reduce the time of delivery from one and a-balf to four days, 
according tothe nearness of the country to the port of delivery. 
Tuke, for instance, Massachnse:is or Maine—in fact, all the New 
England states—and it will be seen that the mails are carried past 
their seaboard to New York to be again brought back by the railway. 
It is the question of Queenstown over again, but Halifax substituted 
for Cork. The time is not distant, therefore, when there will be a 


| daily delivery and dispatch of mais to and from Ireland and Nova 
| Scotia. The French, German, ard United States mail steamers will 


also have to touch at Halifax. The Postmaster-generalwil!l have, 
therefore, to take care not to conclude any contract for the convey- 
ance of the mails that does not permit him to change the American 
port of arrival and departure, Mixed up with this postal question 
to the States is that of a more frequent direct commuvicetion with 


| t¥e colonies of Cape Breton, Prince Edward’s Island, and Newfound- 


land. At present the mails for those colonies are carried fortuightly 
by the Cuvard live and landed at Halifax. When the mail steamers 
make this latter port the-chief station, there will, no doubt, be more 
frequent departures of the coasting steamers bet-veen St. John’s 
VF) and Halifax. Batthe colonists of Newfoundland are anxious 
to have an independent line of steamers to Europe, or that some of 
the ‘I'rans-Atlantio packets should call at St. John’s both ways. 
The saving to importers, it is urged, and, consequently, to the 
whole population, would be equal to a subsidy to be paid to any 
company entering into an engagement to go to St. John’s. The 
local papers state that the Messrs, Allan have undertaken the 
proposed service, by employing the steamers St. Andrew and St. 
George for ten mouthly voyages in the year, leaving out the mouths 
of February and March, for the sum of £750 per voyage, or £7,500 
perannum. This is thought to be rather too high, and: a corre- 
spondenes is going on with the view of reducing the compensation. 
The Bostonians are pushing forward their contemplated line to 
Liverpovl. The capital of what is called “ The American Steamship 
Company” is: tixed at two million dollars. This company was 
incorporated by the Massachusetts Legislature in 1863; but the 
demaud for vessels of war, caused by the contest between the 
Northern and Southern States, led to the postponement of the 
undertaking. Having now obtained the necessary capital to com- 
mence proceedings, the directors have invited tendeis for the 
building df two ecrew ships of 3,000 tons burthen. ‘hey are to be 
325it. in length, 29/t. deep, and 43{t. beam. The Americans are 
also about to start a line from Baltimore to Liverpool. ‘The pioneer 
of the line was to have sailed this week. The names of the vessels 
are the Somerset, Carroll, Worcester, and Alleghany. Another 
American line is talked about, to ply from Philadelphia, and we are 
to see a fleet of first-class steamers under the Ameérican flag from 
New York to Liverpool. These latter are to be subsidised 
to convey the mails. Lastly, the Bristol and New York scheme, 
ro fully detailed in these pages in 1862, of buildins four 
steamers of 8,000 tops and 2,500 horse-power, propelled by 
side wheels and twin screw:, appears to have come into favour 
again, and to turn up as a New York project. These vessels are to 


| perform the passage under seven days. Steam navigation under 


the German flag is also in a prosperous condition, if we may take 
the increase of their fleets as an index. The Hamburgh Compavy 
have now six steamers which call at Southampton, avd another 
is ordered to be built. The Bremen Company (North-German 
Lloyd’s) employ four steamers, and this company also is about tu 
place three new ships, the Hermann, Veutchsland, and Union, on 
the station. In a short period, therefore, there will be two 
departures from Southampton to New York weekly, There will be 
other packets from Southampton besides those under the German 
flags. Report says that arrangements are maturing for the 
resumption of one of the United States’ lines from New York to 
Havre, calling at Scuthampton, under the title of the “ New York 
Mail Steamship Company. The T'rans-Atlantic Steamship Com- 
pany, now before the public, it is hoped will secure their capital, 
and give us a fleet from the Solent under the British flag. ‘This 
company is to have a fortnightly service from Southampton by 
screw steamers of from 3,500 to 4,000 tons burthen. While these 
new projects are under execution, the old companies have been 
reinforcing their fleets. The British and North Awerican Royal 
Mail Company (Cunard’s line) have added another screw steamer to 
their already numerous list of ships; she is called the Java, and is 
2,700 tons register, and 600 nominal horse-power. The aggregate 
burthen of all the steamers plying from Lurope to America, and 
those contracted for will exceed 200,000 tons register. We have, 
lst, Cunard’s line; 2nd, Inman’s line; 3rd, the Montreal line; 4th, 
the British and American; th, the National Steam Navigation 
Company ;—all from the Mersey. Tio these are to be adde, 6th, the 
Liverpool aud Baltimore; 7th, Liverpool, and Philadelphia; 8tb, 
Liverpcol aud New Orleans; 9th, the line to Newfoundland ; and, 
10th, the United States’ mail steamers. Then there iz, 11th, the 
Auchor line, from Glasgow for New York ; 12.h, the monster ships, 
from Bristol to New York; 13th, the British and Colonial, from 
London ; 14th, the Bremen line; 15th, the Hamburgh line; 16h, the 
United States’ line; 17th, the British Trans-Atlantic line; and, 18th, 
the Fieuch mail steamers. When the proposed fleets are built and 
at work, they could convey at least in the ordinary way about 
50,000 passengers weekly to America, and 40,000 tons of goods. 
This would appear to be an exceedingly large number of persons 
and merchandise to obtain for trausport from Europe to America; 
but if each company despatched one ship every week, aud conveyed, 
on the average, 300 passengers each, this would be but 5,400 per 
week, or 280,800 per aunum. It is considered by well-informed 
Americans that the tide of emigration to the States alone will 
absorb half a million of the European population annually when 
affairs are more settled in that country. It is evident, however, 
from the foregoing statement, that there is abundance of steam 
tovnage to meet every requirement,—Mitchell’s Steam Shipping 
Journal, 





A CONTRAST BETWEEN THE ENGLISH, THE 
AMERICAN, AND THE SWISS RAILWAY 
CARRIAGES, 


Some months ago* we tried to show, as the result of a searching 
examination of the various conditions involved in the communica. 
tion between the different portions of a train, that the practical 
value of merely communicating by sigual was very slight in 
itself. For very evident reasons the power of communication by 
signal must be merely an aid and a forerunner of the ability 
of personally circulating between the different parts of the 
train of carriages. Briefly speaking, mere communication by 
signal is next to useless without the means of circulation in 
perscn. Without disregarding the difficulties, or, at any rate, the 
time required, to alter our present plans, we pointed out that the 
only kind of railway vehicle with which circulation is possible 
from one end of the train to the other was the form of 
carriage adopted in America and some parts of Germany. 
Without overlooking the objections to the use of carriages of 
this kind in England, it seemed to us that the American plan 
could be easily adapted to the tastes of the railway travellers of 
this country — that, in fact, a cross-bred construction, so to 
speak, could be generated between the two, Though aware that 
the American system had been in use in Switzerland since the 
establishment of railways in that country, we did not then know 
that a carriage of this kind had actually been in existence there 
for some time. The number for the 5th of August last of our 
excellent contemporary the Zeitung des Vereins Deutsch r 
Eisenbakn- Verwaltungent has, however, enlightened us upon 
this point. It contains an elaborate paper, in which is drawn a 
contzast between the Euglish and the American systems of rail- 
way carriages, and it also gives an account of an improved combined 
shape ia use in Switzerland. Written by M. Krauss, the locomo- 
tive superintendent in Zurich of the Swiss North-Kastern Railway, 
the woik has a stamp of thoroughness which clearly slows 
that the author has had a long practical experience of the 
questions at issue. We have made a free abridged translation of 
this essay, and we have been enabled to give an engraving of this 
kind of carriage, which apparently combines the advantages of 
both the American and English plans, and which has also been 
practically in use on a Swiss line for about three years. 

It is first of all remarked by M. Krauss, that the Muglish system 
of construction for travelling carriages has two principal defects : 
—Ist, the linked coupling required by the arrangements of the 
buffers; 2ud, the division of the carriages into coupés, or com- 
partments, with doors at the sides, for ingress and exit. 

The general character of the American system consists in 
making each carriage with two bogey trucks, each end being besides 
provided with steps for getting in and out, the couplings in and 
between the carriages being also fixed. Under the head of the 
American system, we can also speak of carriages made in every 
respect as above, except as regards the bogies—carriages. in fact, 
with non-jointed couplings, with platform and doors at the end 

As the author truly enough remarks, the choice of a railway 
company, placed in the midst of a number of others, is as little 
free in determining upon the use of one or the other system, as 
would be the still simpler question as to the distance between the 
centres of the buffers. “Nothing remains to be done but to 
swim with the stream,” and to adopt the system in use on the 
neighbouring lines. The questions of the relative. advantages of 
the two systems would thus have no practical importance, were 
it not possible to combine the advantages of both, and to construct 
a carriage that would allow a passage from one system to the 
other. 

Closely comparing the two forms, we find that “ amongst the 
advantages which specially belong to the English system may be 
reckoned the division of the carriages into coupés.” As 
Captain Tyler, of the Board of Trade, observes in the last number 
of a quarterly publication, “a private compartment is convenient 
for aifamily, pleasant for a bride aud bridegroom, and may be 
suitable to the desire for seclusion which is supposed to be 
inherent in the English character.” There, especially, are 
separate compartments, comfortable at night, when the passengers 
generally settle down to as much of that repose which can be en- 
joyed under the circumstances. 

“ As regards the composition of the trains, the English system 
has an aavantage in the carriages not being bulky, so that the 
length of the trains can be easily adapted to the passenger traffic, 
while the use of buffers greatly facilitates the making up of tho 
trains at the stations.” 

On the other hand, the English system has, according to 
M. Krauss, mapy cons.derable disadvantages. “More especi- 
ally may be reckoned amongst these the very unpractical 
construction of the steps for ingress and egress.” Accidents 
easily happen from this cause, more especially with aged and 
infirm passengers. The common height of the body of the English 
carriages above the top of the “ rails is 4ft., and is thus 4ft. 4in. 
from the ground. he overhanging of the carriage and the 
narrow space between the lines never allows more than 
two steps, which are placed almost vertically one above another. 
The height of a step is thus, in many cases, some 13in. or 15in.” 
. » + Even if these steps were set to a sharper incline, or were 
made to lic entire'y over one another, it would only be possible 
for a very tall person to climb comfortably up into the carriage. 
M. Krauss, it will be seen, either forgets, or does not know that 
these steps are seldom or never used for gaining access to the 
carriages, platforms answering an infinitely better purpose. 
» Once inside, the traveller has to make a passage through 
a number of feet, coats, and crinolines, as the passengers, naturally 
enough, do not leave their places for the new comer, who is 
perhaps for hours condemned to fill an uncomfortable seat in the 
middle. If, on the other hand, the compartment is occupied with 
only a single other passenger, ali the discomfort and even dangers 
of absolute isolation with an unknown person may make them- 
selves felt. A further evil of the English system consists in the 
doors of the carriages opening at the side—a circumsta: ce which 
has caused many accidents when they have not been 
securely closed. . . . + The guard has thus hard work 
in collecting the tickets, more especially in winter, when 
he has to clamber up the carriage steps from one end of the 
train to the other ... . Besides, passengers oiten 
hesitate to enter a carriage the corner places of which are taken, 
and often for this reason ask the guard to unlock another carriage 
for them, so that the continual repetition of the request sometimes 
breaks down the patience of these officials. Again, the nerrow 
spaces of the separate compartments, however comfortable as 
regards quietness; are very close and hot in warm weather. 

The American system of carriages has none of these objections. 
The traveller gets comfortably in and out, and can pick out the 
place that suits him best. If he is not able to get a place near the 
window, it cannot be long before one is at his disposal. li sitting 
down becomes uncomfortable for him, he can then walk up and 
down along the carriage. If he should wish to make any inquiries, 





* See Tus ENGINEER for May 12th and May ]¥th, 1865, pages Lo7 aud os. 
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he can easily apply to the guard who inspects the cerriage between | ing springs have sufficient elasticity, the wheels well made, and the 
each station ; and his ingress or egress does not cause any discom- pos Ie without side-play in their bearings, M. uss con- 
fort to his fellow travellers. In winter a carriage like this can be | siders that the quiet running of the carriage wainly depends upon 
easi'y and thoroughly warmed by means of a stove. No suitable | the wheel base, and respectively upon the proportion of the same 

lan of warming carriazes built on the English plan has yet been | to the length of the body or frame. For speeds above 50 kilo- 
et forward, as the use of warm water, of hot sand, or of | metres (about 30 miles) an hour this proportion must be greater 
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advantages of the English could not be united to those of the 
American plan. The necessity of using buffers was acknowledged 
from the first as necessary. ‘ With these views a new system of 
carriage was originated, which, as is shown by experience, has 
pretty closely approached the desired requirements.” This system 
1s at full work on the Lucerne line, and the accompanying cuts, 
from a drawing obligingly furnished by a correspondent, M. E. 
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steam is insufficient, and is generally yoyo and expensive. | than 1 to 1°75, so that, for instance, a carriage, the bedy of which 


The last point is the cause that third-class carriages, and also | is 17}ft. long, should not have a wheel base less than 10ft. if the 


generally second-class carriages, are not warmed at all. The 
closing of the doors in the carriages on the American plan does 
not require such carefulness as with those on the English system, 
as the doors open on the platform, and are not dangerously 
situated near the seats. From an economical and mechanical point 
of view, the American is also preferable to the English plan. The 
many doors, locks, and fittings, the greatly increased amount of 
materials required inside, the additional number of partitions, all 
increase the first cost of the English carriage. 

It is, indeed, said that much space is lost with the American 
plan in the passage through the middle, so that the cost, reckoned 
for each seat, is again compensated. This appears, at first sight, 
to be the case, but the exact contrary is the actual truth. In the 
first place the supposition could only apply to third-class carriages, 
as the narrow gauge second-class of both English and American 
systems can afford room for four seats—at least with comfort to the 
passengers. From the circumstance, namely, that with the English 
plan the passenger who enters the carriage must walk past the 
travellers who may be already in the carriage, it is necessary to 
make the passage wider. In the American system, with which at 
the most only one passenger has to be passed, this extra width is 
not required, and the passages can be made narrower by six or 
eight inches without the arrangement being less convenient than 
in the English carriages. Room is thus gained in the second-class 
carriage in proportion to the length of the body, while with 
third-class carriages of the same length there are nearly as many 
seats. The reproach is made against the American system that the 
carriages cannot be filled and emptied so quickly as with the English 
plan of a number of separate compartments. This objection may be 
valid on paper, but in practice it has been little felt, as there is 
commonly plenty of time at the larger stations, at which is the 
most traffic for getting in and out. The passengers can take 
their lighter luggage in their hands before getting out; they thus 
lore no time, and are at once ready for leaving when the train 


stops. 

The American carriages are, however, certainly accompanied by 
one evil—at least with those carriages unprovided with partitions. 
This objection consists in the constant noise caused by the presence 
of a greater number of passengers in the same space, and occurring 
in the carriage during uhe getting in and out, as also during the 
jourvey. This discomfort 1s little felt on short trips, but for 
travellers who may often have to sit whole days in the earriage it 
is a very sensibie evil, and more especially felt during the night. 





The American system has also not inconsiderable objections of | 


a mechanical k Oue main objection consists in the fact that 
the making upof the trains cannot take place with the necessary 
economy. .t often occurs that an entire carriage, with seventy- 
two seats, n ust be couple. un for the sake of one or two passen- 
gers. Witl a small traffic ihe seats are also insufficiently filled. 
These great ght-wheeled carriages must also, on account of 


safety, be placcu nearest ths engine, which position often acts very | 


inconveniently witu uuxed trains in making them up, causing 
continual losses of time. ‘The form of couplings used—stifi 
couplings, without buffers—has also its evils. In sharp curves 
the two longitudinal axes of a pair of large coupled carriages 
intersect ata considerable angle. In the case of a shove backwards 
of the locomotive, or of a forward shove of the hinder carriage— 
which commonly takes place in running into stations and on steep 


se aap : ; 4 ae | 0 
inclines—the tires of the wheels are forced with no slight side- | allow, according to the above-mentioned proportion, a size of 


pressure against the rails. This has often, in passing crossings 
where there is a break of rail, and in sharp curves, led to running 
off the line. This action is, it is true, less to be feared with great 
heavy csrriages set on a movable frame, although the angle 
formed by tbe longitudinal axis is a considerable one. But with 
four-wheeled carriages, with stiff couplings this has often taken 
place when they have been only slightly or not at all loaded, more 
especially as another circumstance conduces to getting off the line 
in this way, When, namely, an empty carriage is coupled to a 
loaded one by means of a stiff coupling, and the empty carriage is 
thus from lin. to 2in, above the loaded one, then a shove must 
cause a lightening of the load on the nearest axle of the empty 
carriage. ‘This may act to such an extent that the carriage, when 
on a curve, is pushed off the linc. For instance, if the jerk may 
be called equal to a pressure of 100 centners (or about equal to 
100 English ewt.), it it has a range of 60 centimetres (or nearly 
2tt.), and if the empty carriage is 6 centimetres (about 2in.) 
higher, then the dimimution of the load absolutely amounts to 
10 cwt.; if the axle be loaded with 40 centners there thus only 
remains on it a weight of 30 centuers, With a shove equal to a 
pressure of 400 centners the weight on the axle is completely 
taken off, and the carriage inevitably gets off the line. This 
temporary diminution of the load is not impossible, as the mere 
counteraction of the locomotive, with the eitect of its brake, can 
by itself equal a pressure of 200 centners, and the momentum of 
ihe blow can easily make up the rest, even if this counteraction, 
combined with the above-mentioned side pressure, were not 
suflicient to force the carriage off the rails. As long as the Swiss 
North-Eastern Railway, Company used stiff coupliogs, lightly 
loaded carriages got several times off the line—an effect alone 
produced by the above circumstances ; but since the introduction of 
a bufling system, the carriages have never run off the rails from 
this cause, 

Apart from the fact that the loads may thus be temporarily 
taken off, the bogey trames offer more safety in curves than fixed 
axles, though cases have occurred in which the bogy frame has 
been the secondary cause of getting off the line. Four years ago, 
for instance, a cow was run over in front of the Dictikar station, 
and the bogy frame was thus turned round on its central pin b 
means of the one-sided resistance to the train of the dead animal. 
A fixed axle would very probably have kept on the line. Cattle 
ure very often run over on the German railways, where the lines 
are not fenced as in France and England. The people there 
were not, however, obliged, as in America, to fix cow-catchers to 
the locomotives, as an occurrence of this kind but seldom led to 
getting off the line. In America the contrary was the case; and, 
before the construction of cow-catchers the running over of a 
bulky animal generally led to getting off the line, so that they 
were obliged to use this description of safety apparatus. 

Another objection to the American carriages is that the making 
up of the trains at the stations is much more troublesome than 
when the system of buffing is in use. As the carriages are without 
buffers, it is absolutely necessary to bring them gently one 
against another. This is not always done, and repairs are thus 
olten required for the end planks and traction apparatus, 

It has next to be determined, which system offers the steadiest 
ruuning. If the carna on the American plan be well 
built, and provided with soft elastic springs, with the body of the 
carriage well placed on the frame, there is little left to be desired 
as regards steady running. With the English plan, if the carry- 





carriage is not to have any side-play on the rails at a speed of more 


| than 30 miles an hour. If this requirement be fulfilled, the 


carriages on the English system run just as steadily as those on 
the American plan. It could here be objected that the carriages 
on the first system cannot be run without injury over all curves, 
on account of their stiff wheel base; so that with a given size of 
curve, the size of the carriage must be limited. In one or the 


other direction it would, in fact, be necessary to confine one’s-self | 











within certain limits. 


Experience has very trustworthily shown 
that curves of 300 metres (328 yards) radius can be passed with- 
out the least difficulty by means of carriages with a stiff wheel 
base of four and a half metres (15ft.), and at any speed which 
may be allowable on a curve. At a moderate speed most car- 
riages can pass over curves of only 135 metres (nearly 150 yards) | 


without danzer. Carriages with a wheel base of 4°5 metres 
body or frame of 7°875 metres (about 25ft. Gin.), or four and a- 
half compartments for the second-class, and five and a-half com- 
partments for the third-class; so that at least eighteen second- 
class seats and twenty-two third-class seats are on the axle, 
which may be looked upon as the maximum load allowable. 
While on the one hand curves of the smallest dimensions now 
known can be laid down, on the other an increased size of carriage 
is not desirable, and is not advantageous on account of other cir- 
cumstances. 

The different more important advantages and disadvantages of 
the one and the other system have thus been reviewed, and they 
can also be briefly classified under heads as follows :— 
A—ADVANTAGES OF (1) THE EnGLisH System oF CARRIAGES. 

1. Comfort in the division into compartments, with convenience 
in travelling at night. 

2. Suitable composition of the trains. 

3. An easier making up of the trains at the stations. 

4. Quicker filling and emptying of the passenger carriages, 

(2) Or THe American SysTEM. 

1. Comfortable and safe ingress and egress. 

2. A facilitated control of the train officials; facilitated inter. 
course between the passengers themselves and the guards; facili- 
tated arrangements and use of conveniences. 

3. Suitable warming of the trains. 

4. Ventilation during the warm season of the year. 

5. Safety of the pa-sengers against robbery and murder, and 
against falling from the carriage. 

6. Facilitated intercourse at the stations, as each carriage can 
be easily passed through without danger. 

B—DisaDVANTAGES OF (1) THE ENGLIsH SysTEM. 

1. Danger in getting in and out through the inconvenient con- 
struction of the steps. 

2. Inconvenieuce of the seats in the middle. 

3. The inconvenience of the compartments during hot 
weather. Isolation from all communication with the officials in 
charge of the trains, and with fellow travellers. 

4, Danger of the side doors. 

5, Greater length of the trains. 

(2) Or THE American System. 

1. Discomfort of the large spaces, in the respect that the 
travellers are too much disturbed, more especially at night. 

2. Danger of getting off the line by means of the load being 
temporarily jerked off the axles. 

3. The increase of the difficulty in making up the trains. 

Under the above-mentioned advantages are not given those 
common to both systems, aad which, strictly speaking, are 
not to be regarded as advantages, but as requirements for the 
comfort of the travellers. The advantages and disadvantages only 
refer to the comparison between the two systems. 

We now come to the special subject of the essay. When 
(says M. Krauss) the Swiss North-Kastern Railway Company 
were being engaged about three years ago, in constructing car- 
riages for the Lucerne line of railway, it was, with the knowledge 
of the thenexisting disadvantages, taken into consideration whether 
it could not be possible to obtain the advantages of the American 
system without its disadvantages. Ab initio, the English system 
was rejected, on account of its assumed inferiority compared with 
the American system; but the question was put whether the 











Dapples, of Berne, show an elevation and plan of one of these 
carriages. 

They are four-wheeled, with a fixed wheel base of 15ft . a 22ft, 
long body, and with 27ft. between the buffer planks. The diffi- 
cult part in the construction of these carriages was obtaining 
a strong arrangement for the buffers, as,on the one hand, they 
were placed very far apart, while on the other, the platform was 
very narrow on account of the steps. By means, however. of a 
suitable use of iron ribs this difficulty was got rid of in a simple 





and practical way. With th? new system the adva.!:sos of the 
American are found combine1 with the Eaglish plan, and, ia 
particular, the free communication through the whole train of 
carriages with the attendant advantages for the guards and the 
public—such as convenient steps, division of the carriages into 
compartments for eight and sixteen persons, facilities for warm- 
ing the second as well as the third class carriages, and in- 
creased safety of the travellers. On account of #ts undouted 
advantages, the American system of ingress at the enls was 
adhered to, but by making the carriages smaller, as als» by means 
of the facilities afforded for getting in and out, the objection 
against the American system, that the trains cannot be qu ckly 
enough emptied, is here entirely obviated. The complete empty- 
ing of a full carriage never requires more than half a minute. 

Yet more convenience in the seats is, however, evilently 
still required. The room for two persons in one seat of the 
second-class is, in winter, when one is dressed in thick clothing, 
rather spare. This objection could be met if the projecting out of 
the carriages in their width were not confined. The extrene 
width is fixed for Switzerland, and, generally speakinz, for most 
railways, at 10ft.—a dimension determined by the size of the 
works on the lines. In laying down a new line of some extent 
the requirement of a little more space could be easily fulfi'led. 








Ecosomic Ramways. — The French Government has recently 
purchased the free use of a locomotive designed by an engineer 
named Rarchaert, for the purpose of running on light rails, and 
passing over sharp curves and steep inclines. M. Rarchaert’s 
engine, with tender and fuel, does not exceed twenty tons in 
weight, has four pairs of wheels, coupied, and will not require rails 
exceeding forty pounds in weight tothe metre. The pressure of 
each wheel would thus be equal to two tons and a half, while that 
of the locomotives in use on the great lines ranges between five and 
six and a half tons, and the rails themselves weigh from seventy to 
eighty pounds per metre. The engine is said to bs able to draw 
640 tons, in addition to its own weight, on a level, 310 tons up an 
ascent of 5 in 1,000, and so on, to 74 tons on a gradient of 30 in 
1,000; and, at a speed of from eighteen to twenty-four miles an 
hour, it will, according to the inventor, work safely on curves of a 
minimum radius of sixty metres; and, therefore, by adopting 
gradients varying from 12 to 30 in 1,000, nearly all necessity for 
tunnels, viaducts, and embankments would be avoided. The 
inventor calculates that under his system the average cost of these 
local railways will not exceed 60,000f. the kilometre, or less than 
£4,000 per English mile. 

NEWHAVEN ImPROVEMENTS.—(From a Correspondent.)—T he ~ 4 
weather that has prevailed here for so long has been very favoura ws 
to the works in progress in this little towu. I am not at a, ‘il 
give you information about the casemated battery on a= 
(Mr. J. Kirk, contractor). ‘l'wo contracts have been let to } — 
Tredwell and Grissell, respectively, for improvements in the = 
Ouse. These consist, 1st, of a navigable cut abreast of the old : =. 
yard, which will shorten the channel and increase the scour 0 a 
ebb tide, (This is considered a great improvement, as the mout bol 
the harbour is silting up, though very slowly). Sadly, a ae 
swing bridge, now in course of erection, which will pe eid ~ 
of the rickety old wooden structure now standing near the 7 po 
Inn. The contractors for the new bridge, Messrs. Grissell, noe 
tinking the cylinders forthe foundation of the main hm an 
earthwork, &c., are let tow#dr. W. Tredwell. The w Flood foe 
river improvements are under the direction of owe. hewn = 
Jacomb, who also superintend the branch line from “ ang 
Tunbridge Wells. A small party of men are gs rd she 
beach between here and Seaford to repair the damages ma ofa ond 
spring tides of February last. The system of a rmnry ea »d 
timple, but efficacious—a wall of faggots, buried about tha 
four feet in the beach, and behind that a wall of punned clay. hingle 
are, besides, faggot groynes to arrest the progress of nol violent 
The faggot is a very good institution, resisting the most V 
gales. 
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THE SOHO WORKS OF MESSRS. BENJAMIN 
HICK AND SON, BOLTON-LE-MOOiks. 


Amovrest the engineering works which may almost be said to- 
have grown with the growth of engineering itself are the Soho 
Woks, Bolton. From this establishment have been sent, during 
the last thirty years, massive stationary engines, many of them 
working in parts of the globe where, before their erection, steam 
power was till then only known by hearsay. It may be termed an 
off-shoot from the Union Foundry, of the same place, which has 
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been at work since the beginning of the century. The Soho 
Works were founded in 1833 by the late Mr Benjamin Hick, who, 





THE ENGINEER. 





“arrangements and tools, of, in fact, special factories, such as, for 


instance, the Gorton Works, which do not permit the competition 
of establishments like these, which are more suited for the manufac- 
ture of heavy stationary prime movers and their millwright gear. 

Walking through the works this is, in fact. what we see —very 
complete arrangements for making the large details of heavy 
stationary steam and hydraulic prime movers. Amongst the 
machine tools is thus the large vertical boring machine which, 
when first constructed some years ago, attracted much attention. 
It consists, in reality, of three distinct machines, for boring, 





drilling, and face-grinding, respectively. Four columns support 
an entablature carrying the upper parts of these three different 


though he died at a comparatively early age, has, it need scarcely | machines. In the centre is the machine for boring cylinders up 
be said, left behind him a prominent name amongst those early | to 95in. in diameter and about 10ft. high, They are fixed on 


mechanical engineers who were the real creators of modern 
engineering. It was on dissolving partnership with Mr. Rothwe!l, 
the only survivor of the original partuers in the Union Foundry, 


movable supports in the usu:l way by clamps, and are also 
steadied by a circular frame able to slide up and down. The 
smaller boring machine used to be employed for boring out such 


that the late Mr. Hick began to lay down the present works. The | work as cranks’ centres, but it is now found more convenient to 
site chosen consisted of six acres of land adjoining the station in ' do this kind of work in a rather more accessible and independent 





Bolton of the London and North-Western Railway Company. As | 


is almost necessarily the case with workshops whose long existence 
hes been attended with commercial success, the requirements of 
different periods, and the necessity for extension, within certain 
given limits, have since led to many departures from Mr. Benjamin 
Hick’s original arrangement of the buildings. But, judging from, 
amongst other testimonies, the old plan we saw the other day at 
Boiton. the original designer was fully cognisant of the principle in 
factory building of so arranging the different departments as to 
Jead as little as possible to the work being moved back in its 
course of manufacture. For a certain length of time the shops 
could also evidently be increased according to a definite and 
acttled plan; but in the course of years this became more and 
more difficult, until we see the rather irregular block of buildings 
into which the workshops of an oli ani extensive firm generally 
get merged. Nearly eight hundred men, who have worked over- 


time for years, are empl: yed at the Soho Works in manufacturing 


the large stationary evgines and boilers, the heavy water wheels 
and wore modern turbines, the millwright work generally, which 
firm the present staple manufactures of the firm. 

At another part of the town is an extensive forge and steel 
works, adjoining each other. In the first of these are a number of 
pucdling furnaces and hammers, and it is here where the heavy 
forgings for the Soho Works are made. In the Bolton Steel 
Works. adjoining the forge, are erected two 5-ton Bessemer convert- 
ers, which we saw in full work at the time of our visit. Powerful 
bammers and rolling mills are now being erected for working up 
the steel. From five to six hundred men are employed in these two 


establishments, in which Mr. Hick, of the Soho Works, is we |‘ 
understand, one of the partners; the managing partner being a N 


son cf the late Mr. John Sharp, of the well-known Atlas Works, 
Manchester. Here are also rolled the Bessemer steel boiler plates, 


largely and successfully used at the Soho Works. Each plate has |< 


its edges cut in a large shearing machine, one of the resulting 
crop ends being always bent double in order to test the equality 
of the material ef each plate. The ductility of the material was 
remarkable, and it seemed to be the very stuff for boiler making. 
Apropos of boilers, we noticed a curious looking one placed in the 
usual way above a furnace. On inquiry we found that its 
appearance was due to a thick coating of a peculiar mortar- 
kind of material, made by a Bolton inventor. The boiler had 
worked for some time; its steam-producing powers were found 
to be improved by the retention of the heat by means of the non- 
tonducting coating, ani any extraneous corrosion was apparently 

lso prevented. ‘The other arrangements of the works were of the 
‘sual character adopted for puddling, forging, and rolling. 


In the good old times, when there were comparatively few 
engineering shops in the world, before mechanical engineering 
haa thrown off so many separate off-shoots, and before these 
caus, added to the present severe competition, had divided the 
tradeinto determinate special branches, the late Mr. Hick seems 
to have taken a pride in turning out the most varied work 
Loc notives, marine engines, machine tools, and many different 
*inds of manufacturing machinery, used to made here. 
Dut warine engines are now almost solely, and at any 
cate most profitably, made close to where the hulls they will drive 
are being built; while the fact that locomotive orders are gene- 
tally given for a number at a time permits the adoption of special 
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machine. The smaller tool on the other side of the large boring 
machine illustrates the progress of different modes of work, and 
the introduction of scraping instead of grinding. It was designed 
for grinding up the faces of piston rings and of similar work, 
which was fixed on the table as if being bored, while a vertical bar 
drove the griading plate. At present, it need scarcely be said, 
such work is first faced up in the lathe and then scraped up, a 
very slight grinding by hand, with emery and oil, being resorted 
to at the end of the process, 

Of a somewhat similar character in its way is the large planing 
machine, first designed many years ago by the late Mr. Hick, for 
planing large cast iron plates for glass casting. Old as it is, how- 
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ever, it was only a few weeks ag> that an American engineer, in 
the course of a visit to these wor«s, stated that he had re-invented 
and patented a planing machive after the very same plan—a 
coincidence which he only accidentally discovered after having 
sacrificed much time and money. The peculiarity of Mr. Hick’s 
machine, once a wonder in its way, cousists in making the tool 





move while the work remained stationary. It will take in a plate 
30ft. by 12ft., and is also abie to receive a cylinder of 400-horse 

wer in order to plane up the valve-box flanges and the other sur- 
aces. The framework is formed of two longitudinal side pieces, on 
which rest the cross slide pedestals carrying the cutter box. We 
understand that the cross-slide consisted at first of a round bar, 
able to slightly oscillate the cutter box holding two tools—cutting 
each way, and alternately raised at each return stroke by the oscil- 
lation of the bar on the axis. To the cross bar carrying the tool 
are attached levers, one on each side, to which were connected 
endless steel belts passing over pulleys at each end of the machine. 
One set were the drivers, the other set the carriers; the friction 
upon the first being sufficient for the heaviest cut. As the belts 
moved the cross bar backwards and forwards at the return of each 
stroke, the oscillating motion was given to it, limited by two set 
pins. The machine is now fisted with one of Mr. Whitworth’s 
revolving tool boxes, 

Near the heavy vertical boring machine we spoke of first, is a 
lathe, with a 10ft. face-plate, capable of boring up to 16ft. 
diamet A convenient plan, requiring only one setting, is 
adopted for boring out the eyes of engine beams. The beam 
is simply fixed on a table sliding in V slides, similar, in fact, to a 
planing machine table, the boring tool being worked in an ordinary 
-ertical boring machine. This machine is also found very con- 
venient for other work. A toel of, to us, rather novel form is used 
for facing up such work as the valve chests of large cylinders. It 
was designed by Mr. John Hick, C.E., the present senior partner 
of the firm, and it may be styled a sort of composite tool between 
a slotting and a planing machine. The tool box is fed down 
vertically, being worked to and fro on a planing machine bed, while 
the work is set on a fixed table, the longitudinal axis of which is 
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at right angles to that of the pair of V slides en which the tool box 
is worked. On the millwnghts’ side of the establishment, where 
all other but engine work is done, the separate arms of the large 
fly-wheels are fitted together over pits, within which one half of 
the wheel can turn. A lathe can thus be easily extemporised, so 
to speak, and fixed up at any diameter. and aguinst the tool of which 


| the wheels may be turned up. In the smaller pit, in use at the 
| time of our visit, was being put together a spur fly-wheel 26ft. in 


diameter. The teeth of these whee!s are never, in this establish- 


| ment, cast solid on the iron rim. Such wheels, with the teeth on 


a separate outside rim, are found to wear much better, being free 


| from the effects of unequal contraction, produced when the teeth 


are cast together with the main rim. Wooden packings, into 
which thin iren wedges are afterwards driven, are placed be!ween 
the ends of the segments. All the boilers made there are, of course, 
systematically tested by hydraulic pressure, for which purpose is 
set up a pair of force pumps which can be driven from the shop 


| engine by means of a belt. The smaller machine tools are placed 





in a storey upon the ground floor on which are the heavier ma- 
chines. In order to be able to clear away the columns which 
would otherwise have to support a floor eighteen yards wide, 
and to thereby afford room for the heavy cranes oa the ground 


B | floor, the flooring of the first storey is suspended from a number of 


slender tie-rods, attached. to cross beams in the masonry. These 
smaller lathes and machines are of the usual descriptions.  _ 
To an unprofessional visitor everything is new and astonishing 
in a large mechanical workshop; but an engineer rather directs 
his gaze to more or less exceptional things. We must thus 
confess that we were previously unaware that such large pistons 
as 3ft, in diameter, and even more, could be made with the narrow 
piston rings first introduced into this country by Mr. Rams- 
bottom, of Crewe. The large horizontal biewing cylinders 
for Mr. Bessemer’s converters are made with such pistons. 
We notice that the cast-iron rings of the ordinary V-piston have 
additional elasticity given them by hollowing out the inside with 
a V-groove, and by then drilling a series of holes round the cir- 
cumference, which are afterwards opened with as any radial 
saw cuts. Messrs. Hick and Son, with Messrs. Galloway, of Man- 
chester, are, we believe, the sole English engine-makers licensed 
by Mr. Bessemer to manufacture his blowing engines, converters, 
hydraulic cranes, and the general apparatus used in his process. 
A number of Bessemer converters and other work of the kind were 
thus being made here, amongst which we noticed a small one, 
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4ft. 4in. in diameter, ordered by Mr. Ramsbottom, of Crewe, for 
carrying out experiments in the conversion of Bessemer steel. A 
gooddeal of work i here turned out forthe Royal Arsenals. amongst 
which we observed some small surface condensers, on Spencer’s 
principle, intended for stationary engines. Close by was being 
fitted up am engine upon Corliss’ patent. With a somewhat 
complicated appearance, and an arrangement of gearng which 
could not be made clear without diagrams, we feel, as the result of 
our examination, no doubt that the success of these engines in 
America and some parts of Germany, where fuel is much dearer 
than with ourselves, has been well deserved. At these works was, 
we believe, first introduced some years ago, a very simple and 
efficient mode of strengthening the interual flues of boilers. T- 
iron rings are used, on which the plates are rivetted thus— b_, 
a space being left between them for access in caulking, while the 
T-iron ring itself can be caulked in the usual way. We noticed a 
great number of flues made upon this principle ; and the rings of 
plate were in addition welded together at the longitudinal joint, 
thus forming almost as strong a flue against collapse as could pos- 
sibly be made. These works are noted for the use of a particular 
mixture of very hard brass. As an instance of what can be done 
in this way, we may state that, while in Preston a short time ago, 
we paid a visit to Messrs. Horrocks’ large mill, which has been at 
work for nearly seventy years. Exactly twenty-five years ago, the 
late Mr. Benjamin Hick erected there a p2ir of very handsomely- 
designed beam engines, each of 100-horse power nominal, but to- 
gether now working up to some 670 indicated horse-power. The 
cylinders are 45in, in diameter, with an eight-foot stroke, and 
were probably designed to work at about ten revolutions per 
minute, though now driven at double the speed. We were in- 
formed by the managers of the mill that these engines had been 
working without the least repairs for the last quarter of a century, 
and that the crank brasses had during that long period only worn 
down one-sixteenth of an inch. 

Amongst other comparative novelties in enginework to be seen 
here is an engine upon Mr. E. E. Allen’s principle—a plan now 
very generaily known to the engineering public, more especially 
in the shape of a portable engine. It has been indicated up to 
60-horse power, and is now driving two fans, sand mixing ma- 
chines, and other work for the large foundry of the establishment. 

An interesting peculiarity of the Soho Works are the number of 

novel schemes for various purposes in stationary work, which are 
being tried or are being actually mapufactured to meet a demand. 
Experiments of this kind may very often be directly unremunera- 
tive, but they are attended with indirect advantages of various 
kinds, amongst which may be reckoned the acquirement of 
a reputation for keeping abreast with the times, as well 
as a resulting general stimulus to the powers of inven 
tion of the draughtsmen and foremen in the works. Amongst 
the novel apparatuses of this category is a very ingenious 
hydraulic press for packing cotton, the invention of M. Liithy, 
a gentleman in the employ of the firm. We described this 
useful press some time ago.* 
_ ‘lo those who have studied the history of the hydraulic press 
it is well known that the late Mr. Hick gave it the finishing touch 
after its leaving Bramah’s hands, having, as can be proved by 
irrefragable evidence, first invented and adopted the self-expanding 
collur as at present used. Large numbers of hydraulic presses, 
and, at one time, the largest presses made in the trade, have been 
turned out of these works, As Mr. Liithy’s very ingenious press 
is the one recommended by the firm for packing cotton—for 
machines of whigh kind there is now a large demand in that now 
reviving trade—we may briefly describe it again, as it is mainly 
designed to economise time and labour in pressing cotton, as also 
to render the! press itself more portable. At the same time, it 
must be remarked, that only a set of diagrams would do justice 
to its arrangements. The first portion of the stroke in packing 
the cotton bale—during which, as in packing hay, there is neces- 
sarily but little pressure required—is rapidly performed by means 
of a ram of small diameter, into the cylinder of which the water 
is, of course, quickly pumped. This small ram is either placed 
inside or outside the large cylinder. When its work is done, and 
more pressure and less speed is required, the force pump is made 
to act on the large ram, which completes the stroke. An inge- 
nious self-acting apparatus is used for alternately admitting the 
supply to the rams. It consists of a suction valve, for the supply of 
the large cylinder during the first part of the stroke, and of a 
vaive weighted according to the pressure of the pumps or accumu- 
lator, besides the ordinary arrangements for letting off the water. 
It opens and gives the pressure to the large cylinder, when the 
small ram meets with a resistance equal to the pressure on its 
useful area. ‘There are several other noteworthy points about 
Mr. Luthys press, for which we must refer to our illustrated 
Gescriptiou. 

Mr. Hick has also tried that curious scheme for raising steem— 
Giimaldi’s rotary boiler. The inventor isan Italian, Dr. Grimaldi, 
and a specimen of his boiler was to be seen in the Italian Department 
of the 1862 Exhibition, Such is the progress of science and the 
changes of time. In the last century Italy sent us Grimaldithe clown 
famous for his summersaults; in this century she exports a 
Grimaldi rotating boiler. We understand that the apparatus 
which is now showing worked very fairly, but that neither an 
increased evaporation nor a diminished deposit showed itself as a 
set-off for the necessarily additional complication and expense. 
We also doubt whether the plan is even valid as a patent, for a 
similar scheme is to be found described in a very old back volume 
of our contemporary the Scientific American. A very different 
mechanical invention is the arrangement, the invention of Mr. 
R. Harwood, a gentleman in the employ of Messrs. Hick and Son, 
adopted by the firm for easily regulating the speed of turbines 
and water wheels. Applied, as shown in the engrsving, to a 
turbine it is seen that the clow for regulating the mlet of the 
water is connected to a piston, This piston is workec by means 
of water, let in on either side by a valve, which valve is opened 
or shut by a ball governor, driven by the prime mover. The 
motion of the clow is thus directly regulated by means of the 
governor, which has only to overcome the resistance of the valve 
itself. In the sectional elevation a is the throttle valve of the 
turbine, connected by means of the lever 5 and link ¢ to the 
piston rod d, on which is the piston e. This piston moves inside 
the cylinder f, being actuated by the pressure of water admitted 
through an ordinary slide valve (not shown), which valve is itself 
connected, through the valve rod g and lever hk, with the 
governor j. When, therefore, the turbine is running at the proper 
speed the valve occupies a central position, covering the ports, 
thereby preventing ingress or egress of water to the cylinder, and 
the throttle valve @ is thus kept stationary. But should the speed 
be increased the governor balls fly out, and lowering the valve at 
end of the rod g, allow the pressure of water to come on the top 
side of piston, which moves downward and closes the throttle 
valve until the right speed is attained, when the valve again occu- 
pies a central position, and locks the throttle valve as before. If, 
on the other hand, the becomes reduced, the valve at the 
end of the rod g is raised, the water pressure is brought to bear 





* See Tux Enomvesr of August 18th, 1863, 
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on the underside of the piston, and the throttle valve is propor- 
tionateiy closed until the right speed be again attained. ‘This 
simple plan has been successfully in use for some time. 

Amongst the inventions of Mr. B-ll, the principal millwright 
of these works, is a simple lubricating apparatus, largely made 
here. In the course of our visit we saw many hundreds of the 
above very ingen:ous form of self-lubricating bearing for mill 
shafting, and as many thousands are in use in Lancashire mills. 
A goodly number of different self-lubricating apparatus for 
shafting have been tried at various periods, but lubrication by 
hand is still in very general use. We remember a noted case 
where, in some large works in Manchester, each bearing was pro- 
vided with an apparatus, worked by gearing. and causing the oil 
to flow drop by drop from a glass cup. The greater number 
worked very well, but one or two out of the lot got each day out 
of order. The result was that the man usually employed to per- 
ambulate the works and lubricate the shafting had to continue at 
least a supervisionover the bearings, so that little or nothing was 
gained by the numerous lubricating apparatus. They were after- 
wards removed, with a return to the old system of hand lubrica- 
tion, with its attendant cbjection, amongst others, cf much waste 
of lubricating matter. The sine gud non ef an apparatus of the 
kind is thus simplicity, which seems to be attained in the plan 
shown in the engraving. At the two ends of the brass, and at 
right angles to the axis of the shaft, are two recesses extending all 
round the journal. Jn the bottom half is the oil, In one of the 
recesses is a small ring, formed of round wire, sprung tozether 
with a tongue joint. This ring is of a somewhat Jarger diameter 
than the shaft, upon which it is loosely placed, being kept from 
working sideways by means of a piece of bent wire. ‘The ring, 
dipping into the oil, is caused to turn with the shaft by meazs of 
the frictional contact, and with it also turns a film of oil, by means 
of the mutual adhesion between the liquid and solid. The en- 
gravings show a cross section and a sectional elevation of a 
bearing oiled in this way. a, a, a, is the steel wire ring for 
carrying up the oil, which is varied in thickness according to the 
speed of the shaft—a quick speed requiring a thin wire aud 
vice versa; b, b, b, is the wire guide for keeping the ring 
against the end of the steps; c, c, c, c, are oil cups connected by a 
passage under the steps, and filled with oil, as shown; d, d, d, 
may be fitted with a screw plug, through which the fouled oil and 
passage underthesteparecleared out. We understand that a grooved 
bearing oiled in this way can be left to itself for more than a 
quarter of syear. 

Thousands of men and boys are being every day let up and down 
the colliery pits of this country by means of wire ropes, It is only 
long habit that can quite overcome the rather uncomfortable feel- 
ing that one’s life is literaliy dependent on a thread—of iron or 
steel though it be. In some mining countries, such as those of 
Germany and Austria, it is forbidden by law to use mining cages 
unprovided with safety apparatus for raising and lowering the 
miners. Much damage and loss of life are annually caused in this 
country from the mining cages being but seldom provided with 
one or other of the several forms of safety apparatus which have 
proved themselves to be more or less efficient. A rather large 
number of contrivances of the kind were to be seen at South 
Kensington in 1862 ; some of them very ingenious, and coustructed 
on sound principles; others scarcely deserving such praise. We 
remember a very eccentric cage of the kind. It was so designed 
as to bring catches against the pit guides by means of the action 
of a common ball governor ; and it was expected by the inventor 
that (supposing the instrument kept up its efficiency in the midst of 
the pit dirt and coal dust) a too high speed of the balls would be 
sufficient to cause the catchers to act and stop the descendingycage. 
Unfortunately, however, the cage came to grief in the very 
Exhibition itself, as the governor balls refused to act when the 
cage (which was arranged in guides of some altitude) was allowed 
to drop by the exhibitor. An evidently much more efficient :appa- 
ratus of the kind is that of Mr. Owen, made’ at these .works,.and 
several specimens of which have been in efficient action for some 
years in the Lancashire mining districts. The safety apparatus. 
has also been applied to some of the large hoists now getting so 
much into use in the great hotels and other-establishments ; and 
Messrs. Hick have set up one or two in the metropolis. It can be 
seen by the engraving that the plan is simple enough, ,and bears 
on the face of it a stamp of satisfactory efficiency, The broad 
principle upon which the safety cage relies for its agion when the 
rope breaks may be said to consist in employing the weight of the 
tackle used to attach the rope to the cage to bring the safety 
catches into operation. Upon each side of the guide rods are two 
levers, turning on hinges upon forks fixed in the hoist or cage. 
The longer ends of the levers are jointed to connecting links,» 
attached to a link to which is secured the winding rope. The* 
whole weight of the cage is carried in the pins of the levers, the 
longer ends of which are also drawn up by the rope, while the 
shorter ends are also necessarily at the same time kept away from 
the guide rods. Should the rope break the links and other parts 
also fall down, causing the short ends of the levers to catch 
against the guides, and this action is also quickened by means of 
springs placed in the long ends of the levers. These springs also 
in a great measure carry out the important functions of draw- 
springs between the rope and the cage, preventing those 
injurious jerks which quickly wear away the rope, more especially 
at the portion immediately adjacent to the cage. We hold that 
both safety and economy—generally convertible terms—should 
always lead to the addition of an elastic attachment between the 
cage and a wire rope—more especially in pits worked at a quick 
— The engravings show the invention as applied by Messrs. 

ick and Son to a hoist for a mill or similar building. 

a, a, are the stops for the levers to sit against when hoisting ; 
b, b, steel springs to force down the levers and cause their sharp 
points to dig into the slide c in case the rope breaks; d, d, a 
wrought iron cross connecting the levers, as shown, to the pair on 
the opposite side of the cage. To the centre of this cross is at- 
tached the rope for lifting. 

After having been making so many large stationary engines for 
such a number of years, being in the centre of the cotton districts, 
where, especially for driving machines for spinning fine numbers, 
very regularly working engines are so absolutely required, it was 
natural that the Bolton firm should direct all its skill to producing 
a better governor than the old centrifugal ball governor introduced 
by James Wait. Into the wide question of the best means of 
getting a regular number of turns out cf an engine it would not 
suit our present purpose to enter; but mechanics need scarcely be 
reminded that Watt's ball governor is defective in several respects. 
Many experiments have been made at the Bolton Soho Works 
with a view to introducing a better instrument, and the greater 
number of the mechanical schemes brought for+ ard at different 
times have been successively tried. Some nine years ago, we re- 
member that Siemens’ isochronous governor was tried here, but 
apparently without lasting success. Our engravings show a new 
form of engine governor now being made by Mr. Hick, and one of 
which is very successfully regulating the large engine which drives 
the tool and turning shops. It has been patented by Mr. Stand- 
field, and though its general principle is scarcelynovel, it doubtless 
embodies patentable practical details. The inventor also proposes 
to employ it for a marine engine governor, great numbers of 


which are now in demand, as the necessity for and advantages of 
attaching a governor to a marine engine are now generally under- 
stood by shipowners. Its general principle—which, as we have 
said, it has been more than once previously attempted to prac- 
tically apply —consists in employing the resistance afforded 
to the motion of a fan or disc in a liquid, or even fluid, 
enclosed in a case. The liquid may evidently be also re- 
volved in the case against the blades. At a certain deter- 
minate speed this resistance is, of course, constant, and a 
variation may, by easy means, be at once brought to act on 
the throttle valve. An advantage is doubtless the easy means of 
setting the instrament by moving the weight up the graduated 
lever. In the illustration the fan C, with four blades, and fixed 
to shaft B, moves against the water in the casing D. This igs 
made in two halves, and with five stationary blades D'. The 
bevel wheel E gears into the wheel F. The first is cast on the 
fan case; the second is fixed on the tumbler-stud G, which is 
made in one piece, with the elbow lever G',G?. This lever is 
graduated, in order to set the sliding weight H; and the fan-box, 
the wheel E, the tumbler lever G and the wheel-pulley I, turn 
loosely on the horizoutal shaft B, The action is now clearly un- 
derstood, as any variation in speed either raises or depresses the 
weighted lever out of its normal p2sition, which, in its turn, then 
alters the throttle valve to which it is connected by any of the 
ordinary means, 








LETTERS TO. TH& EDITOR, 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





COAL ABROAD. 


Sir,—I see in your number for September 22nd, 1865, under 
“Notes and Memoranda,” mention made of the price of coals in 
remote parts of the world, which has led me to make the following 
remarks, and if you fiud them worthy of insertion shall feel highly 
honoured, 

In the port of Alexandria best Newcastle coals on board, dues, 
&c., unpaid, are seldom to be obtained under 40s. per ton, on shore 
50s., and in the villages 100s. is the common price, 

I know a large firm here who shipped coals from Newcastle on 
board their own vessels, and in spite of all the facilities which they 
could command, when landed at their factory in the Delta the price 
amounted to the enormous sum of £5 5s. per ton. 

Alexandria, 6th Ootober, 1865. A Resmwent IN ALEXANDRIA, 





SPRINGS IN GRAVING DOCKS. 


Sir,—Saturday’s Builder states that fresh water springs continue 
to undermine the graving docks at Birkenhead. 

Please to inform me if you think either of the following recipes 
applicable in similar cases. Oneis from au “ Inspecteur des Ponts et 
Chaussées,” the other from an experienced mining engineer:— ~ 

“1, Fill each fissure with pure Portland cement, cover with a 
piece of sailcloth, and over that place the heaviest load possible, not 
less than 70 1b. per square inch. This must be done with great 
rapidity. If the cement should still be forced upwards, then let the 
sea in and flood the works; let them remain in that state till the 
cement bas become as hard as stone, which you will easily ascertain 
by means of an iron rod.” 

“2. The second process is known in French mining districts as a 
*picotage.’ Widen the fissure till you can put both hands into it, 
fill with clean moss, then drive large oak wedges into the cavity, 
pressing the moss down and all round. These oak wedges are 
temporary. and must be replaced, one at a time, by smaller wedges 
of fir or larch, as dry as possible, inserted with the end upwards. 
When there is no more room for inverted wedges, drive in another 
lot with the thin end downwards, Now, have ready a bundle of 
oak trenails, a steel wedge to make holes for them, and a beotle. 
Drive the trenails into the soft wood, and keep repeating the 
operation uutil the whole mass is as hard as a piece of solid oak.” 

A “ picotage,” made by a skilful carpenter, will make a good joint, 
and keep out a very high head of water. 

Newhaven, October 10th, 1865. B. 0. W. 


[The value of either process must depend in a great measure on 
the locality and character of the fissure.—Ep, E.]} 





HINTS FOR PRACTICAL GEOLOGISTS. 


Siz,—There must be a bed of lignite on some part of the French 
coast. between Boulogne and Etaples, for I have freqnently picked 
pieces up while walking on the beach, on the south-west side of the 
harbour. At first I took it for driftwood, but I found veius of 
pyrites in it, and there are no pyrites in driftwood. 

There is a large deposit of iron pyrites at Wissant, near Cape 
Gris Nez. It is of little value. 1 think it might be utilised in 
manufacturing sulphuric acid. 

When I was at Theodosia, the starost (mayor) of Staryi Crym, a 
Tartar village a few miles distant, informed me that it is built over a 
bed oftooal, the outcrop being plainly visible in a ravine close to 
— Crym. This is not improbable. If there is coal in that 
neighbourhood, it probably forms part of the field that the Russian 
Steam Navigation Company are working, between the Don and the 
Donety.—(Anthracite.) 

I think ve might be foupd in many parts of southern 
Russia, and that the so-called naphtha in the wells at Yéni-Kalé, is 
decomposed petroleum; and I hope it will be found, sooner or 
later, either between Kertch, or Anapa, and Lugan (Loogunp), or 
between the latter place and Piatigorsk (Petegorsk). 

Amber has been found on the shores of the Dnieper, by the 
cataracts, between Alexandrovsk and 'ékaterinoslaff. 

The Vosges mountains are not completely explored. Sandstone, 
belonging to the coal formation, and even traces of coal, have been 
dug up at Granges Godey, between Champagney and Belfort. 
Borings have been made near Belfort and at Errevet, but without 
success; probably there is a vast coalfield between the Vosges and 
the Rhine, under Mulhouse, Belfort, Colmar, Sélestat, &c. 

There is a spring containing sulphuretted hydrogen (S.H.) in» 
meadow to the right of a bridle-path between Clairegoutte and the 
Chateau d’ Etobon.—(See French ordnance map of Lune.) 

There are veins of hematite in the Vosges mountains, especially 
about the Ballon d’Alsac. There have been copper and lead mines 
near Plancher-les-Mines, St. Amarin, &c. ; they appear to have been 
exhausted or flooded. Probably some of them might be re-opened, 
and silver found in the ores, especially the galena, or lead ore. 
(Auzelles- Haut.) B. O. W. 





RAILWAY COMPANIES AND IRONMASTERS. 


Siz,—In your issue of the 14th inst. is an extremely interesting 
account of an ironmasters’ meeting in South Staffordshire. With 
reference to the rates of carriage charged by the Great Western ard 
London and North-Western railways on pig and finished iron, I 
would say that they are, to all appearance, utterly unjust, inasmich 
as the same companies lately made a public statement to the efect 
that they could deliver coal at a rate of 12s. per ton in Losdom 
which cost at the pit’s mouth from 5s. to 63., and as iron # not 
more bulky than coal, there is no reason why a truck with eight 
tons of coal should travel cheaper than one with eight tons o Iron. 
The greater value of iron over coal, weight for weight, would 
justify a somewhat higher rate, but that the one should bv treble 
the other is certainly not as it should be. 

It would be well for trade, and eventually for the railreads also, 
if you or any of your numerous readers could collate the various 
rates per ton per mile for two important articles, such as iron = 





coal, on the leading lines of railway and water communication. 
matters now are, with the railway companies obtaining 

















Oct. 20, 1865. 


THE ENGINEER. 


251 








of all the canals they can, and fixing on such exorbitant rates of 
carriage, the Midland iron districts export very little iron in the 
pig, but are obliged to manufacture it into a class of goods of bizher 
value, and, consequently, better able to pay the tax levied upon it; 
for the same reason pig iron from the Cleveland district is little 
used on the west coast, and in Liverpool and Manchester Scotch 
iron is very much used in consequence of the facility of carriage by 
sea. 

I have considered the matter apart from the evident injustice of 
varying mileage, and believing that the best method of influencing 
public companies is through papers such as yours, I would advise 
all who are able to do so to forward to you the above-mentioned 
rates for any part of the United Kingdom, ard I am sure you will 
be well pleased to give the information a place in your columns on 
behalf of the principles of common justice you have so frequently 
and so effectually advocated for years past. 

If you find this. a place in your paper you will forward the 
interests of the class you represent, and oblige an old subscriber 
who is zealous in the cause of Farrp.ay, 

29, Waterloo-road, Strangeways, Manchester, 

The Rochdale canal carry pig iron for distances under three miles 
at 4d. per ton per mile; over three and uncer fourteen, 1d.; over 
fourteen, {d.; coke, for distances over eight miles, at 1d. 

[\Ve shall be happy to add to this list if our correspondents will 
aia * Fairplay."—Lp, E.] 





THE HISTORY OF STEAM NAVIGATION, 

Sir,—We have never yet had a complete and thoroughly national 
history of British steam navigation, a}l the works hitherto pub'ished 
being more cr less incomplete, especially as regards its very early 
days, say, from 1814 to 1830. There surely must exist ampie 
materia!s for such « work in the hands of the veteran David Napier, 
still, 1 believe, alive and hearty, and the descendants of Harry 
Maudslay, Joshua Field, the younger Watt, e¢ cum multis aliis. 
Why is such a work not forthcoming? Her@is a five field fora 
new series by Smiles, or some one similarly gifted with descriptive 
powers. Meanwhile, 1 would respectfully suggest that a column of 
notes and queries anent the subject might very well be opened in 
Tue Enorneer, and would probably be the means of collecting many 
valuable waifs and strays to be afterwards embodied in such a work 
as I have described. Iam a bit of an antiquarian myself, and set a 
high value on“ patriarchal engines” at South Kensington, and 
will, with your permission, start a query or two. 

In 1814, the elder Brunel, as related in his life by Beamish, 
accomplisied a successful trip from London to Margate in a double- 
acting steamboat, and was very roughly treated for bis pains, so 
much so as to be refuseda nighv’s lodging at the hotels in that 
fashionable watering place. Is any one now alive who could give 
us further particulars far beyond the above meagre item? We 
have no informetion respecting the first Margate steamer. Again, 
in 1813,a Mr. Laurence, of Bristol, is stated to have brought a 
steamboat round from that place by canal to London, and attempted 
torun her on the Thames, but was driven off by the watermen. 
Is such true or not, and if so where did she ply to and what kind of 
vessel was she ? 


Alexandria, October 7th, 1865. S. Darron. 





SCREW PROPULSION, 

Sir.—Allow me to make the following bricf statement in answer 
to “ B. O. W.’s” observations. 

The rule for ascertaining the slip of the screw propeller is, deduct 
the rate of the ship from the speed of the screw; and the rule for 
arriving at the speed of the screw is, multiply the pitch with the 
number of revolutions. 

Now the product obtained by applying the last mentioned rule is 
not the speed of the screw, nor that of any part of the screw in any 
direction whatever. Therefore, the result obtained by carrying out 
the operation prescribed by the first rule is not the slip, but merely 
the difference between the velocity which the screw would have if 
it worked in a solid nut, and the speed which the ship has actually 
acquired under totally different circumstances. Consequently, any 
conclusions drawn from, or arguments based upon, this kind of 
slip must, necessarily, be altogether erroneous. 

I further maintaiv, b:cause it is a fact, that both “ positive slip” 
and “negative slip” (so-called) can be produced at pleasure, by 
merely changing the dimensions of the screw ; all other circumstances 
remaining the same. 

T trust I may have succeeded in making my meaning clear to 
“3B. O. W.” in this instance. 

17th October, 1865. C. 





WET STEAM. 

Sim,—Your article of the 13th suggests a method of jacketting 
cylinders with exhaust steam superheated in fire-clay beaters. If you 
willallow me I will suggest another plan by which both the cylinder 
may be jacketted and the steam superheated if it be desired, and that 
without any risk of overheating. 

Tie plan is simply this:—In addition to the range of boilers to 
work the engine, to erect a small boiler working at twice or three 
times the pressure of the rest, and to supply the jacket with 
Steam from this. 1n case it should be desired to superheat the steam 
an arrangement similer to a surface condenser might be used; the 
steam for the engine passing through, and that from the high 
pressure boiler surrounding the tubes. 

In case the steam should make faster than it was used, there 
should be a valve so arranged that the excess would find its way 
into the other boilers. 

I am afraid this plan would not be so favourable to economy as the 
fire-clay superbeater, but it lessens the risk of overheating the 
cylinder, and damaging the packing and valves. 

Ashby-de-la-Zouch, 17th October, 1865. Gro. Fow.er. 

_ [A high pressure boiler has often been employed to supply the 
jxckets of marine engines. We are not aware that the scheme pro- 
posed in the latter part of the second paragraph of our correspon- 
dent’s letter has ever been worked out in practice.—Eb. E. | 





PATENT LAW. 

Sin.—While Lord Stanley seems to have been “ frightened out of 
his propriety ” by a vision of the difficulties supposed by him to be 
inseparable from a patent law, Lord Brougham appears to be im- 
pressed with a sense of the difficulties involved in the abolition of 
suchalaw. In his opening address at Sheffield, the latter noble 
‘ord said—“ Opinions have been expressed favourable to the repeal 
of the statute of James I., or the abolition of the rights conferred on 
iuventors, This is a subject of great difficulty. That there are 
£rave objections to the inventors’ rights as at present exercised may 
be true; but his exclusion from the monopoly be now enjoys 18 
extremely hard to be distinguished from that which would deprive 
authors of their copyright.” 

Now, here is the utterance of a veteran lawyer, who was the 
auilor of a well-known Act on patent law, dated 10th September, 
1835. This Act appears to have been the result of two years’ con- 
*ideration on the part of his lordship, aided by consultation with 
Lords Lyndhurst and Wynford; aud without saying anything 
#bout Lord Brougham’s connection with the “Patent Law Amend- 
ment Act of 1852,” it will be abundantly sufficient to establish the 
fact of the noble lord’s great experience in the subject, if I merely 
refer to his frequent sittin~s in the House of Lords, as a member of 
the fival court of appeal, when patent cases were beard, and to his 
many judgments in Privy Council cases, relative to the extension 
of the terms of patent rights. 

Lord Brougham, speaking from long experience in the adminis- 
tration of this branch of the law, in which he was known to take 
great interest, says now, in all the calmness of matured opinion, 
respecting a suggestion for the abolition of patents-—" This is a 
subject of great difficulty.” 

1 will content myseli on the present occasion with referring to a 
few considerations relative to the state of things that would be 





induced by the removal of all legal recognition of property in inven- 
tion. And 1 mention these points not in the least with any personal 
fear as to the abolition of patents, for I do not expect the question of 
the public policy of patents to be taken up seriously by Parliament 
during the next session, or within any detinite period, bat because 
I think it advisable to calm the fears of some patentees on this sub- 
ject. When the time comes it will be found that the defenders of 
patents will be prepared to meet their opponents. 

Dr. Lyon Playfair, in an admirable lecture on “the study of 
abstract science essential to the progress of industry,” concluded 
with the following weighty words:—“ I have now said enough to 
show you that it is indispensable for this country to have a scientific 
education in connection with manufactures, if we wish to outstrip 
tho intellectual competition which now, happily for the world, pre- 
vails in all departments of industry. As surely as darkness follows 
the setting of the sun, so surely will England recede as a manufac- 
turing nation uvless her industrial population become much more 
conversant with science than they now are.” 

But how is England’s “industrial population” likely to become 
increasingly conversant with science if all legal recognition of 
property in invention be withdrawn? Theclass of persons whom 
it is important for society to encourage in the pursuit of scientitic 
study would thus be deprived of the existing encouragement to 
improve their manufactures by introducing important beneficial 
changes into them. 

It seems to be forgotten by some persons that successful patentees 
are usually those who take up a discovery made, probably, by some 
philosopher, who has, perhaps, contented himself with putting the 
results of his investigations on record, an then has turned his 
attention to some other abstract subject. Such persovs, better ac- 
quainted with the particular requirements of trade, take up the 
discovery where the philosopher leftét, aud apply it to a manufacture. 
But in doing this it is often necessary to make many experiments 
before the required article can be rendered available for public use, 
so as to command a market for it in competition with other articles 
which it ultimately supersedes by its proved superiority. All the 
necessary perseverance in preliminary experimen’s required for 
such purposes would be checked by the non-recognition of property 
in inventions. Another point of difficulty would be the multiplica- 
tion of trade secrets, which would be felt in many ways to interfere 
with that freedom of intercourse in trade now comparatively com- 
mon, and found to be most convenient. Again, there would arise 
serious difficulties owing to frequent misunderstandings between 
masters and skilled workmen; and recent experience his shown 
any tendency in this direction to be a great evil. And another 
source of difficulty would be the liability to deceit and adulteration 
and false advertisement, owing to the removal of any check in the 
shape of a specification of a patent. 

I could multiply instances of practical difficulty that would be 
induced by the abolition of patents, but for my present purpose it 
does not seem necessary, and I will only add a quotation from the 
Saturday Review, which I take to be a competent wituess on the 
sulject:—*" I'he only question for a statesman is, whether the cases 
of wrong and hardship would not be more numerous without than 
with the machinery of the patent law ; and even in the course of the 
short meeting of the Association there were abundant illustrations 
of the practical service which these laws have done” Then, after 
referring to Bessemer’s invention as an illustration, the article pro- 
ceeds: ** This is but one instaoce of the benefits which result from 
the grant of patents, and whatever may ultimately be done in the 
matter, it is only right that the advantages, no less than the defect- 
of the system should be considered, and that a clamour for total 
repeal should not be raised merely on account of the difficulty which 
may attend a judicious reform. ‘This was the tone of almost all 
who spoke at the Association, and we have little doubt that their 
views will prevail over the crude notions of extravagant theorists.” 

I may just draw the attention of those who are not aware of it to 
the fact that the Patent Commissioners have begun operations in 
the building of a library and reading rooms over the present Patent- 
office, as indicating an intention of continuing the system. 

8, Quality-court, Chancery-lane, Wituiam Srence, 

17th October, 1865. Acsve. lust. C.E. 





STEAM FERRY BOAT FOR GLASGOW HARBOUR, 

Siz,—Allow me to correct an error which appeared in Tue 
Enoinger of October 13, under the heading, “ Scotland—its trade 
and operations.—By our own Correspondent.” ‘The aceident which 
occurred in Glasgow Harbour by the swamping of the Clyde-street 
ferry boat, whereby tweuty-cne lives were lost, occasioned consider- 
able excitement among the citizens. The Clyde trustees immediately 
set about investigating the matter in order to prevent a recurrence 
of the catastrophe, and shortly afterwards invited the shipbuilders 
and epgiucers in the district to send in models, drawings, specilica-~ 
tions, &c., for a steam ferry boat for the harbour. A considerable 
number of models were accordingly sent iv, and they resolved to 
adopt that supplied by Messrs. Hedderwick aud Co., of Gcvan, 
which combined a novel mode of propu!sion and steering, and which 
entirely obviated the danger of fouliug amongst ropes and hawsers, 
as it has no projections iu the form of paddle wheel, screw, or rudder, 
although not quite as described by your correspondent. Near the 
centre of the boat is a centrifugal pump, under which is an aperture 
in the bottom of the boat to admit water to the pump, which is 
ejected by any or all of four tubes leading from ihe pump to the 
four quarters of the boat, which is propelled in a forward direction 
by closing the valves on the forward tubes and opening those on the 
alt, and vice versa. The steerivug of the boat 1s accomplished by 
regulating the flow of water through the tubes by the valves. When 
the four valves are open the boat will stand still, and the same effect 
when all closed. The engines, &c., were constructed by Messrs. 
James Hawden and Company, Scotland-street Eugine Works, 
Glasgow, for the builders. J. Z. 

Glasgow, 17th October, 1865. 





Sir,—Referring to the description of a novel steam ferry boat for 
use on the Clyde, as described in your number of last week, page 
244, we have to state that the arrangement of machinery as there 
described was patented by us in 186z, and it was fully described 
and illustrated in Toe Enaineer of 27th February, 1863, pages 122 
and 124, Gwynne anv Co, 

Essex-street Wharves, Strand, Oct. 19, 1865. 





Atiantic AND Paciric Naviaation.—We learn from New York 
that the Pacific Mail Steamship Company, established in 1848 for 
the purpose of forming the connecting link of a through route to 
the gold-fielis of California, have completed the purchaee of the 
entire interest and fleet of the Atlantic Mail Company, better known 
as the “ Vanderbilt Line.” ‘The Pacitic Mail Company has attained 
a very high position among the steam corporations of the world, 
and by the completion of this arrangement the eutire line of com- 
munication from New York to Sap Francisco, via the Isthmus of 
Panama, excepting of course the railway portion, is placed under its 
control, and it is intended to commence a brauch service to China 
and Japan, several steamers of 5,000 tons being in process of con- 
struction. The Pacific Company gives us a mail service with our 
Pacific colonies, which, without its aid, would be incomplete, and 
the addition of a lineto China will undoubtedly affect the commerce 
not only of this country and of the United States, but of the world. 
In anticipation of this amalgamation the Pacific Mail Company 
procured from the United States Legislature power to increase its 
capital from 5,000,000 dollars to 10,000,000 dollars, nearly £2,500,000 
sterling. The additional capital has been raised, and the whole of 
the arrangements are now so far advanced that the first steamer 
under the new réyime will sail from New York on the Ist of 
November next. ‘The Pacific fleet consists of ten splendid side- 
wheel steamers, with an aggregate of 28,074 tons, builder’s measure- 
ment. The Atlantic fleet, which under the amalgamation arrange- 
ment falls into the possession of the new corporation, comprises— 
together with the new steamers for the line in course of construc- 
tion—fifteen vessels, with an aggregate of 40,666 tons B.m, 





NOTES AND MEMORANDA. 


A risre of raw silk will sustain 50 grains. 

In Boston 249,000 meteorites were observed in nine hours. 

A sEVENTY-FouR gun ship used to require about 1,300 blocks, of 
200 d ferent sizes. 

Tra was first introduced into Europe about 1660, and was sold 
for 603. per pound. 

Bior states that a difference of 5 deg. Fah. will produce a mirage 
over a smootb surface. 

Tus earth receives one out of 2,300 million parts of light and 
heat given off by the sun. 

A man, Oft. Gin. high, on the sea shore or on level ground can see 
about three miles distant. 

Tue quantity of solar heat intercepted by the earth is only the 
2,300,000,000th part of the total radiation. 

Assumine the light of the moon at 66 deg. high to be 1,000, at 
20 deg. it is 666, and in the horizon but 1. 

Surposina the sun to be a solid globe of coal, its combustion 
would only cover 4,600 years of expenditure. 

Trupaixe made a mirror of eleven feet focus. 
five minutes, aud silver coins in a few seconds. 

A 74-aun wooden ship consumed in building 3,000 loads of timber, 
the produce of a century’s growth of 57 acres. 

Tue bitter substance of strychnine is so intense that its taste can 
be detected in 600,000 times its weight of water. 

Ir requires upwards of 14,000 millions of silkworms to produce 
the silk annually used in the United Kingdom, 

A penpuLum of 39ip. gains a second in every thousand, and one 
of 39-2 loses seven seconds in every ten thousand, 

HloLBoun-HILL has a rise of 1 in 18, Ludgate but 1 in 36, less than 
1 in 12 requires the wheels of carriages to be locked. 

Tue pores in leaves per square inch are 13,000 in the vine, 14,000 
in the ilex, and 160,000 in the hydrangia and syrivga, 

Tue whole heat emitted by the sun in a minute would be com- 
peteut to boil 12,000 millions of cubic miles of ice-cold water, 

Gas pipes of half au inch in diameter supply « light equal to 
tweuty candles; one inch, 100; two inches, 450; and three 
inches, 1,000. 

Impresstons on the eye are permanently continuous which are 
repeated seven times in a second, On this is founded the toy called 
tue thaumatrope. 

Biscnor has calculated that the time required for our globe to 
cool duwn from 2,000 deg. to 200 deg. Centigrade, would be 350 
millions of years, 

Ir has been shown that the alkaloid brucine is a most delicate 
test for nitric acid, being coloured rose red by water containing only 
the 100,000th part. 

TYNDALL says that if the earth fell into th: n, the amount of 
heat developed by the shock would o equal to that developed by 
the combustion ot 6,435 earths o! solid coal. 

Proressors Buvsen and Roscoe have proved that a burning 
magnesiun wire, 0°279in. thick, evolves as much light as 74 stearine 
candles, five to the pound, 

Canyon balls moving 1,600, 1,290, 1,500, and 1,060ft. per second 
penetrated elm 20, 15, 30, and IGin. respectively; the balls were 
trum 2 to din. in diameter. 

Tue heat given out by the sun per hour, is equal to that which 
would be generated by the combustion of a layer of solid coal LOft, 
thick entirely surrounding the sun. 

A popy falls at the equator in a second of time 16°045223ft.; in 
the latitude of 45 deg., according to Sabine, 16:095375; at London, 
16 093, and at Paramatta, 16-070d/t. 

Micruscopes show no surrounding current or concentrating 
motions while crystals are forming; a point is formed, and it 
augwents rapidly without agitation, 

Tuk maximum velocity with which a body can strike the earth is 
about seven miles in a second; the maximum velocity with which 
it cau strike the sun is turee hundred and ninety miles in a second. 

A penputum of 17°3in. vibrates once in two-thirds of a second, of 
25in. in four-fifths of a second, of 27:lin, five-sixths of a sevond, 
and one of 4:3in, oscillates three times in a second. 

Tue first coach in England was built in 1565 for the Earl of Rat- 
land. In London coaches were first let for hiré4a 1625, aud were 
twenty in number, in 1637 they were limited to fifty. 

Tue evil effects of the employment of lead pipes and water 
cisterns, may be remedied by converting the inner surface of the 
metal into an insoluble sulphide by boiling in it a solution of 
sulphur in soda, 

Ir has been computed that the supply of coal in Great Britain is 
sufficient to last upwards of a thousand years with a production of 
seventy-two millions of tons annually. 

Were the moon to fall into the sun it would develope an amount 
of heat sufficient to cover one or two years’ expenditure; and were 
our earth to fail into the sun a century's loss would be made good. 

Tue sound of the cannonding at Waterloo is said to have been 
heard at Dover, and the noise of a sea fight between the English 
and Dutch, in 1672, was heard at Shrewsbury, a distance of 200 
niles. 

AN asteroid falling into the sun, with a velocity of 390 miles a 
second, would generate about 10,000 times the quantity of heat 
generated by the combustion of an asteroid of coal of the same 
weight. 

M. Cotzapon heard the sound of a bell struck under water across 
the whole breadth of the Lake of Geneva, a distance of nine miles ; 
this sound appeared to pass through the water with a velocity of 
4,7U8{t, per second. 

In every twenty-four hours tho electrical condition of the atmo- 
sphere twice increases and decreases in strength, and is weakest 
between twelve and four; but heat and cold always cause con- 
siderable variation. 

In 2,422 observations different persons were 252 times externally 
positive in electrical state, 771 were negative, and 339 imperceptible. 
ln sitting at rest, Hemmif found himself 332 times positive, 14 nega- 
tive, and 10 times imperceptible. . 

Ir the mountains of the Cordilleras were about one hundred times 
higher than they are the seas would, by their attraction, be elevated 
into liquid mountaivs on both sides of the coast of America, and the 
ports of France and Japan be left dry. 

A pLayer at whist may hold 635 thousand millions of various 
hands; so that coutinually varied, at fifty deals per evening for 
813 evenings, or 15,650 hands per annum, it might be above forty 
millions of years before he would have the same hand again. 

Srones for roads are broken in pieces of six ounces. Ten inches 
depth of well consolidated materials are sufficient, whatever the 
substratum, which is better soft than rocky. Five tons of sized 
stones over a morass last as long as seven on a hard bottom. 

Supposing the motion of the earth on its orbit were stopped, an 
amount of heat would be developed sufficient to raise the tempera- 
ture of a globe of lead of the same size as the earth 884 000 degrees 
of the Ceutigrade thermometer, or, in other words, the heat thus 
raised would be equal to that derived from the combustion of 14 
globes of coal each equal to the earth in size. 

In the time of Henry VIIL, the royal navy consisted of one ship 
of 1,500 tons, two of 800 tons, three of 600 tons, and six or seven 
smaller. At his death, the navy was extended to fifty ships, making 
12,000 tons, manned by 8,000 men. Elizabeth’s fleet in 1588 con- 
sisted of one hundred and seventy-six ships with 15,000 men, At 
the death of George II. there were four hundred and twelve ships, 
measuring together 321,000 tons. 
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GRAVELEY’S IMPROVEMENTS IN STEAM MACHINERY AND SEA-WATER DISTILLING APPARATUS. 
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Tus invention, patented A Mr. W. H. Graveley, of Upper East 
i 


The engine may be worked as condensing or high-pressure by 
Smithfield, consists in combining steam machinery and sea-water | means of the cock P; when as condensing, the waste steam from 
distilling apparatus in manner hereafter described and represented | the cylinders enters the condenser A, and the condensed water is 
in the accompanying engravings. aerated and passed through a filter Q, Fig. 5. 

Fig. 1 is a plan, and Fig. 2 an elevation of the combined ma- The patentee generally uses a steam cooking apparatus in con- 
chinery and apparatus; Fig. 3 is a section through the line a, 5; | junction with the combined hinery, hereinbefore described, and 
Fig. 4, a section throughjthe line g, h; and Fig. 5, a section through | leads the steam employed to heat the cooking apparatus into the 
the line ec, d, of Fig. 1. condenser A. 

Upon a condenser A for condensing steam from a boiler supplied 
with sea or other water, is placed one or a pair of steam cylinders B, Lauxcna —On Monday afternoon a handsome iron barque was 
and the plunger C of a pump is connected with the piston cross | launched from the yard of the Preston Iron Shipbuilding Com- 
head D, Fig. 1. Tho pump is made to draw and force water into | pany, in the presence of a large number of spectators. The 
and through the condenser A. An air dome E is also applied, and | ship, which has been built for Messrs. G. H. Fletcher and Co., of 
when required the pump may be used as a fire engine or for pump- | Liverpool, took water in splendid style, and was christened the 
ing water to cleanse decks and closets and for wetting the sails as | Maravilla by Mrs. Sparkes, wife of one of the owners. This is the 
may be required, and for these purposes a nozzle may be fitted, as | third vessel turned off the stocks during the present year by the 
shown at P, On the crank shaft l are keyed two wheels G, G, with company, which has only been in existence about eighteen months. 
broad tyres or hoops, and belts are carried from them or one of | The Maravilla is intended for the San Francisco trade. Her dimen- 
them to drive a fan H for ventilating the ship. On the crank shaft | sions are:—Length of deck, 167ft.; length on water line, 160ft. ; 
I is also keyed a toothed pinion J, which gears into a toothed | beam moulding, 28ft. 2in. ; depth clear, 18{t. 7in.; tonnage, 597 tous 
wheel K on the shaft L over the main hatch; this shaft is used for | old measurement, 610 tons gross register. She is classed Aa 1 at 
hoisting cargo into and out of the ship. On both sides of the machine | Lloyd's, and for twenty-one years in the books of the Liverpool 
this shaft carries a barrel Mand a chain wheel O' and O*. The chain underwriters. Her lower mast and bowsprit are of iron, and her 
wheel O' communicates motion through a chain to the ship's spomps, yards of steel. The company have at the present time four vessels 
and the other wheel 0? to the windlass, while the tes 4 serve on the stocks, one of which will be ready for launching in about 
for hoisting sails, warping the ship, and other similar purposes. ten days, 

















Steam Fire Engines For Provincia Towns.-—-Since the co4- 
templation of the purchase of a steam fire-engive for the protection 
of this town (Hull), we understand that the Corporation of Liver- 
pool have given instructions to Messrs. Merryweather and Sous, 
the builders of these machines to her Majesty’s Government, to 
prepare one of their double cylinder steam fire-engines. This 
engine is expected in a few days to arrive at Liverpool, aud as this 
will be the first steam fire-engine that has been supplied to the pre- 
vincial towns the results of its performances are look for with great 
interest. The French, Dutch, and Spanish Governments are large 
purchasers of machines of this make, and the more especially go as 
the above-mentioned firm has again carried off the first priz9 at the 
Cologne and Dublin Exbibitions.—Zastern Morning News. 

Foreten anv Coton1at Jorrines.—A committee has been appoiated 
by the Russian Government to inquire into the agricultural and 
mineral products of the regions in the Caucasus lately acquire iby 
Russia. Several mines of various metals, an extensive coaliicld, 
and a magnificient forest of fir trees, have already been reported. — 
The viaduct of the great Indian Peninsula Railway over the T'aptee 
is nearly completed. It consists of twenty arches, of 40ft. span 
each, the centre arch having piers of 85ft. in height, and the whole 
length being more than half a mile. The agent of the Great —_ 
Peninsula Railway,Company is about to propose to the posta 
authorities to ran an express train through from Bombay to 
Kundwah and Budnaira, provided the Postmaster-General will con- 
tribute towards the expense. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Spectan Eprrion of Tur Encrneer is published for 

Foreien Crrcutation. This edition, printed upon paper 

manufactured for the purpose, will pass through the foreign 

post offices at the charge of a single postage. 

* We cannot undertake to return drawings or manuscripts, 

and must, therefore, request our correspondents to retain copics. 

*.* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 


8. G. FP. (Zopissa).—A leter lies with our publisher for this correspondent. 

T. Y. (Pontypool).—Jf you send the paper we will gladly give you our opinion. 

ki, M. (Manchester anv Orners.—TZhe advertisement ** Engineering Litera- 
ture <3 had no relation whatever to this journal. 

B. O. W.—You will oblige us by forwarding your present address; a letter 
lies at our office for you. Thanks for your communication, 

AN ULD SUBSCRIBER.—J/ you will kindly send your name and address we 
shall conmu vicate with you by letter, as it would be impossible to discuss 
the points you raise in our correspondence column. 

T.'i. T.—We cannot say, without setting-out the gear jn various positions, 
whether or no the arrangement and proportions you hare adopted are the 
best possible, and this you should bequite competent to dofor yourself. The 
= igh-shaft arm is slightly too short ; 16in. would be better than ldin., as 
shown. 

Locom VIVE. —Raikine’s “* Applied Mechanics ;” “ Civil Engineering,” by the 
same author ; and Gregory's “ Mathematics for Practical Men,” iast edition, 
edited by Law. 2. From £250 to £450, according to circumstances and your 
qualifications—matters on which you have left us quite in the dark. 

0. J. Z.—Your scheme is very ingenious, and, although not strictly novel, 
possesses some advantages over others of the same general character which 
have been proposed or tried. There are many and serious objections, how- 
ever, to the substitution of automatic signals for those put in action by 
human intelligence. 

Youn@ ENGINEER.— More than one work on wheel-cutting would comply with 
your description. It is possible that Camus on the “‘ Teeth of Wheels” 
will answer your purpose. Any scientific publisher will supply you with 
the — and particulars of nearly every work on the subject which has 
appeared. 

A. M.—7ne rule is 80 simple that we are at a@ loss to perceive what illustrations 
you can require. Taking girder No. 379 however, we find that the bottom 
Jlange contains about 2°T5in., which multiplied by the depth, 10in., and by 
the constant 5, gives 1375, which divided by 240in for a span of 20ft., gives 
573 (ons as the load. 

T. C. E. M.— The price of railway carriages varies very considerably, accord- 
ing to the churacter of the fitti.gs, the dumensions, the extent of the order, 
dc. A good second class carriage costs about £250, third class £180 to 
£20), and first class £300 to £400. But carriages can be had very much 


nm 


chraper and very much dearer than these prices. The Metropolitan 
Carriage Works, Saltley, Birmingham, enjoys an excellent reputation. 

G, t.—The blast pe or culvert 1s not always, nor need it necessarily be, 
larger than the inlet cf the fan. The larger it is the less will Le the 
rictiondl resistance, and, ther fore, the larger it is within reasonable limits 


the better. Ip the culvert is air-tight, free from sharp bends, smooth inside, 
and cf sufficient size, there will be very little cfrect iost by removing the 
cupola to a distance of ¢0ft. from the fan ? 

AN OLD SubscriBeR.—By writing to the secretory, James Forrest, Bsq., 25, 
Gr at George-street, Westminster, you can obtain every information as to the 
quatiications required in an Associate of the Institute of Civil Bagine:rs, 
which we have not space to print. In like manner Mr. Marshall, 81, News 
hall-streel, Birmingham, will supply you with sull particulars regarding 
the Institution of Mechanical Engineers. There is no ** Society of Mecha- 
neal Bagineers.” 





PAPER TUBES. 
(To the Editor of The Bngincer.) 
Sir,—Can you, or any of your correspondents, tell me where to procure 
paper tubes, say, lin, diameter, and jin, thick? A Constant Reaper. 
London, Uctober 18th, 1865. 





SHIPS’ LINES. 
(To the Editor of The Engineer.) 

Srn,—Wil you or some of your correspondents kindly inform me of the 
best mctlod adopted in practice, of finding the development of the hull, or 
of “ expanding the body ” of a ship ; i.e., from the usual plans and sections 
of the iines of a vessel, or from horizontal and vertical projections of each 
strake, to find the form of each piank or plate ? A2. 

Brizg, 16th October, 1865. 





THE DUBLIN EXHIBITION, 
(To the Editor ef The Engineer.) 
; Sin,—It does not matter much, but in your list of exhibitors who in 
Secti us 5 and 6 of the Dubliv Exhibition obtained a medal you have 
omitted the Hoerder Steel and Ironworks, Westphalia (represented by 
us) “‘for original plan and excellence of workmanship.” Please rectify 
and oblige. F. A. Rocuussen. 
9, Fridsy-street, Cheapsile, London, 16:h October, 1865. 


(To the Editor of The Engineer.) 

Sin,—Allow us to correct an I,ish blunder in your estimable paper of 
last week, in which you give the names of parties who received the prize 
medals in Dublin. 

The jury gave us the medal for the best specimens of wrought iron tubes, 
but iu the printed * Reports of the Juries” the names of another firm 
(J. Russell and Sons, of the same town) were inserted as the successful 
parties, Ofcourse you are not responsible for the error. 

ihe mistake is to be corrected in a second edition of “‘ Reports of the 
Jurors.” JouN RUSSELL AND Co. 

London, 69, Upper Thames-street, E.C., 19th October, 1865, 





SOFTENING CASTINGS. 
(To the Editor of The Engincer.) 

Sin,—In your impression of the 13th inst., «* A Constant Subscriber,” 
wrhes to be instructed in a simple method of softening castings. The 
wing is the plan adepted in my foundry, it is an easy process, and I 
t it it was universally used. After casting in the evening, the furnace 
Is creared out and some charcoal thrown in, the castings to be softened are 
then piaced in it, covered with another layer of charcoal, and allowed to 
remain until morning when the Cesired result is effected. Where afurnace 
Is hot available, the same result could be obtained with a charcoal fire, 
thus 5 y lace the casting in the centre, and.when red hot smother the fire, 
let it Temain until burnt out and the casting is quite cold. J. E, 

lUth October, 1865. 





PIN MACHINERY. 
(To the Editor of The Engineer.) 

, Sir, —Can you give me the address of makers of machinery for pro- 
Gucing solid-headed pins trom Jin. to lin, long, and from Nos. 20 to 22 wire 
: ‘s¢, olso wachinery for making hooks and eyes and articies of a similar 
character ? 

Can you also inform m 
Wt heedies by electric 





y instead of grinding, ani is it applied in this 





woty? i would feet greatly obliged to you tur the above information. 
Lily sank Boiler Works Glasgow, WILLIAM WILSUN. 
October 17th, 15 i5. 
tat Droce-s Jor pointing pins by electricity has been tried, we believe with con- 
Ceruble success, on tie Continent.) —i.D. K. 
4 verti 


senents cannot be yuuranteed wnsertion unless delivered before seven 
—_ © on thursday evening wm each week. The charge for sour lines and 
65 or es Uhree shillings ; eack line asterwards, eightpence. The line averages 
= heen blocks ae charged the same rate for the space they fill. ALL 
_ apne “i isements from the country must be accompanied by stamps in 
7 ue *NGINEER can be had, by order, from any newsagent in town or country, 
ote ong h arious ratiway stations; or it can, Uf preferred, be supplied 

ECE Jiu the office on the following terms (pard m advance):— 

Half ,eurls (including double number) 158. 9d. 

Uf credit be tai Ye rly (includiny twu double numbers) £1 lls. 6d. 
ede Ken, Ga extra charge of two shillings and sixpence per annum 


o cle 


will be made. 
Sides oat ‘THe ENGINEER is registered for transmission abroad, 
ene welating to the advertisements and publishing department of this paper 


pe +p to the publisher, Mk GwORGK LKOPOLD KICHE ; all other 
tt “e communwations to be addressed to the Editor of TuH® ENGINESK, 
103, Strand, London, W.C. - . 


» if there is a process for making the points of pins | 
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THE BESSEMER PROCESS IN LONDON. 

EVENTs comparatively insignificant in themselves are | 
sometimes invested with an exceptional importance by | 
sheer force of circumstances. Thus the production of a hun- | 
dred-ton anvil block is nothing very remarkable in the 
present day. The extended application of the steam 
hammer, indeed, to almost every purpose of the forge, has 
rendered the casting of such masses a matter of every-day 
occurrence, so often performed that it has ceased to present 
any novelty. Nevertheless, we find in the casting of an 
anvil block, weighing just one hundred tons, at East Green- 
wich, on last Tuesday, a subject worthy of some comment, 
inasmuch as it represented one step towards the introduc- 
tion of a new and important branch of manufacture into 
the metropolis; while the agency by which the casting was 
effected also represents a new business called into being by 
the exigencies of the steel and ironworkers’ profession. 

Hitherto London has done nothing in the way of pro- 
ducing either steel or iron. Any demand arising here for 
either material has to be satisfied from the provinces. 
There are many and obvious reasons for the existence of 
the fact that the metropolis, notwithstanding its numerous 
resources, is totally unsuited to the manufacture of finished 
iron from the pig. On these it is unnecessary to dwell, 
but the same does not hold good of steel, and it has been 
long since felt that in the vicinity of London sites might 
be found where the production of steel, both for home use 
and for export, could be carried on with great convenience 
and much profit; the greater comparative value of the 
finished product and its smaller quantity placing it on a 
very different footing from iron. Mr. Bessemer has been 
the first to reduce this theory to practice. About a year 
since he purchased a plot of land, with a very fair river 
frontage, at East Greenwich, adjoining the ship-building 
yard of Messrs. Maudslay and Field, and on this he has 
erected all the buildings proper to an establishment fitted 
with two converters, intended to turn out about 100 tons of 
steel per week. These buildings are not yet completed, 
although the walls are all up, and the roof on; and a good 
deal remains to be done before the first ton of Bessemer 
metal is produced on the banks of the Thames. We hope 
at no distant day to be in a position to lay before our 
readers a detailed description of these works; for the pre- 
sent we must return to our anvil block, This block is in- 
tended for a six-ton hammer only, its disproportionate 
weight being rendered a necessity by the treacherous 
nature of the soil. Considerable difficulty has, indeed, been 
encountered in getting foundations for the wails of the 
converting house, forges, &c., and although it has not been 
found necessary to resort extensively to the use of piles, 
enormous quantities of concrete have been swallowed up in 
forming the substructure. The anvil block is, of course, 
supported on piles carefully driven to a considerable depth, 
and no apprehension is felt that its foundations will give 
any trouble. 

‘The system adopted in casting this block, and another, 
weighing about 56 tons, close by, is not a little remarkable. 
The rapidly increasing demand for huge castings of this 
kind has induced Mr. Ireland, of Manchester, to take up 
their production as a distinct branch of trade. In pursuance 
of this design he has organised a staff and provided portable 
plant, with which he proceeds from place to place as cir- 
camstances require, pitches his camp, and runs off anvil 
blocks of any dimensions to order with the utmost prompti- 
tude, finding everything but iron and blast. At the first 
glance it might be thought that foundry plant to be 
portable must be inefficient. We can assure our readers 
that Mr. Ireland’s plant is nothing of the kind. That used 
at Mr. Bessemer’s works consisted simply of a cupola 4ft. in 
diameter within the lining, and 12ft. deep to the charging 
door, constructed on the “upper tuyere ” principle, 
patented by the owner. There is apparently no very 
material difference between this and the ordinary cupola 
with multiple tuyeres, extensively used in the Statés and 
rapidly gaining favour here. A belt about 2ft. 9in. deep 
surrounds the cylinder at about 7ft. from the ground, and 
into this belt the blast is delivered by two large pipes, one 
at either side. The upper row of tuyeres consists of six- 
teen orifices, each about 3in. diameter, ranged equidistantly 
above the level of the main supply pipes, which discharge 
into the lower portionsof the belt. ‘The lower tuyeres are 
only four in number, each about 8in. in diameter, disposed 
opposite each other, but not opposite the main pipes. By 
this means the blast is very equally distributed through all 
the tuyeres. The upper row do most of their work round 


condition of an ordinary boiler shell of no very excessive 
weight, easily admitting of transport by either rail or 
water. The whole affair being carried out by contract, 
the manufacturer is saved an immense amount of trouble 
and responsibility, while all the operations being conducted 
by those who possess a special knowledge and experience 
of the matter in hand, the best results are sure to be ob- 
tained at the least possible outlay. In many cases, without 
the existence of such a system, the manufacturer would 
find himself compelled to erect a cupola of large dimensions 
for which, the block once cast, he would have no further use. 

It is out of the question to think of casting such masses 
at a distance within the walls of an ordinary foundry, and 
then removing them to their permanent destination. The 
handling of such unwieldy blocks is an excessively 
expensive task, while their carriage over considerable 
distances is next to impossible. They cannot be conveyed 
by rail, and no vessels but those specially constructed for 
the purpose could take one as cargo. Some time since a 
casting, the basin for a large public fountain in one of the 
London markets, was made in one of our Midland towns. 
It weighed not much over, if so much as, the fifth part of 
Mr. Bessemer’s anvil block. One of its first performances, 
nevertheless, was to break through a bridge spanning a 
narrow stream, while being conveyed by horses to a seaport 
town. Immense trouble and expense were incurred before 
it was rescued from this predicament. On its arrival in 
London it was found that, although required at the east 
end, no crane of sufficient power to land it existed down 
the river, and it was ultimately landed near the west end, 
and hauled by horses at dead of night through the streets. 
A very little more weight would have effectually set all 
attempts at conveyance at defiance. We think Mr. 
Ireland deserves some credit for hitting on a scheme which 
effectually overcomes such difficulties, and we see no 
reason why his system should not be applied to the casting 
of other things as well as anvil blocks. By the aid of the 
portable engine a cupola may be set to work anywhere at 
a few hours’ notice, and its transport, and that of the pig 
iron and fuel, would usually come cheaper than that of a 
casting weighing very much less than a heavy anvil block. 

Mr. Bessemer has, we think, done wisely in selecting 
London as a field for the extension of his operations. ‘To 
say nothing of the opportunities for export afforded by the 
Thames, the extending application of Bessemer steel to 
the construction of ships should secare him an ample 
demand from metropolitan shipbuilders. Hitherto little 
has been done in this direction, save by Messrs. Jones, 
Quiggin, and Co., of Liverpool. A reason for this fact 
may possibly be found in the very prevalent idea that it 
is not easy to procure plates of Bessemer steel of uniform 
quality. ‘That there has been a want of uniformity is no 
doubt true; but much of this uncertainty is due to the 
fact that firms untrained in the minute details of the manu- 
facture have accepted large orders, while yet wanting the 
experience necessary to carry them out properly. Mr. 
Bessemer has himself overcome every difficulty in this 
respect, and we are not aware that it 1s more easy to pro- 
cure iron of uniform quality than it is to obtain steel, from 
houses which have had sufficient experience. Messrs. 
Jones and Quiggin adopt a very simple check system, 
which ensures the use of material of the first quality. All 
the plates they require are ordered about one inch longer 
than necessary. ‘This inch is cut off before the plate is 
worked up, and a part of the strip is bent cold into all 
sorts of shapes, while another portion is similarly treated 
while red-hot. If the strip stands this test, the plate is 
accepted ; if not, it is rejected. The rejections, we may 
add, are few and far between. We cannot conclude this 
article more appropriately than with the following quota- 
tion from the log of the Clytemnestra, a clipper ship, 1,250 
tons register, built by Messrs. Jones, Quiggin, and Co. of 
3-in, steel plates, recently arrived in the Mersey, 
after narrowly escaping destruction in the fearful 
cyclone which ravaged Calcutta in October, 1864 :— 
“The morning of October 5th, 1864, commenced with strong 
winds and thick drizzling rain. 8 a.m., had gale and tre- 
mendous squalls, with thick constant rain, From 8 a.m. 
until noon gale rapidly increasing, and barometer failing 
fast, with very threatening appearance. 2 a.m., tremen- 
dous gale and most terrific squalls, with thick rain 
and dismal appearance. ‘The ships attached to the 
same moorings below us began to break adrift, with 
sails blown from the yards and topgallant masts gone. 
3.30 p.m., hurricane at its height, blowing so voor I 
hard that it was impossible to stand on deck without hold- 
ing on. At this time our inshore bower chain parted, our 
sails were all blown from the yards, and the topgallant 
mast went with the foretopmast. When the bower chain 
parted we swung out stern on to the gale, and held on for 
a few minutes, when in a tremendous burst of wind our 





the edges, while the lower supplies air to the very centre 
of the mass of fuel, which would otherwise hardly procure 
enough from the diffused blast proceeding from the smaller | 
orifices. At the time of our visit, this cupola was bringing | 
down 9 or 10 tons of iron per hour, but the blast, produced | 
by a 4ft. Lloyd’s fan running about 900 revolutions per | 
minute, was insufficient. Its pressure barely equalled 11in. | 
of water; properly it should not be much less than 16in., | 
with which Mr. Ireland states that he can easily melt | 
13 tons per hour—a very high performance our readers 
will admit. He has recently cast an auvil block, weighing 
no less than 205 tons, at the Bolton Iron and Steel Works, 
at the rate of 25 tons per hour, with two cupolas precisely 
similar to the one under consideration. ‘The consumption 
of coke is very moderate once everything is well warmed 
up, not greatly exceeding 1 ewt. of coke per ton of iron. 
The inferior performance at Greenwich, was due mainly to 
want of power in the eugine driving the fan—a 12-horse 
portable. A strange coutrast exists between such opera- 


tions as this and those’in which Mr. Ireland first engaged 
in the year 1809, when he, in common with many other 
founders, considered it a good day’s work to melt a single 
ton of iron in ten hours. 

It is not easy to see how the casting of large masses can 
be more economically effected than under this system. The 








lining of the cupola being removed, it is brought into the 


stern chain parted, and away we drove across the river 
before wind and tide, at a frightful rate, smashing into, 
several ships on our way. Finally, we were brought to a 
standstill on the opposite side of the river, and became a 
target for the one-half of the ships in Calcutta. One 
wooden ship driving up struck upon our starboard quarter, 
walking right through the upper part of our stern, and 
raising the poop deck. Three or four ships were constantly 
pitching into our main rigging, being all fast together, and 
smashing and tearing away at everything thenceforward. 
At 4.30 p.m. two iron ships and one wooden one drove 
right into us abaft the fore-rigging, carrying away 
chain plates and rails. One of their bowsprits struck the 
foremast, and, with a fearful crash, the foremast fell over 
the port side, almost burying a small vessel that was fast 
to us. The rigging of the foremast was totally gone. 
Some time before the mast went it broke ‘tween- 
decks, tearing up the main deck, and breaking two beams, 
5.30 p.m., wind abating very fast, and barometer rising, 
with fine weather. Sip laying almost a helpless wreck.” 
Hard usage enough jor } plates we must admit, endured, 
nevertheless, in a way sutticient to place steel in the fore- 
most position as a m-terial for shipbuilding. At one point 
near the fore rigging, the Clytemnestra was struck fairly 
end on by the Glenroy, a ship of 1,000 tons burthea, Tho 
plates were beaten in, but not fractured, Forward the con- 
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tinual hammering of several large vessels beat the bulwarks 
level with the deck; the plates a them were, neverthe- 
less, so tenacious that they were prized back to their original 
position, and made to do duty again without the aid of the 
rivetter. In another part of the bulwarks a plate had been 
partially knocked out, and, catching against the side of the 
other vessel, was rolled up as perfectly asasheet of paper 
could be. In the stern between the upper deck and the 
poop, several plates were driven in by repeated blows from 
a heavy wooden ship. These and the angle irons were 
twisted into a hundred fantastic forms, in some cases doubled 
and re-doubled, but in no case was there a crack or fracture 
that indicated any brittleness in the metal. Notwithstand- 
ing all the hard usage she received, the Clytemnestra did 
not make one drop of water, and afterwards made a voyage 
to the Mauritius, back to Calcutta, and thence home, with 
no further repairs to her hull than the ship’s carpenter was 
able to effect. At this moment she lies in one of the Liver- 
pool docks, bearing her honourable scars as so many awards 
of merit and testimonies to the accuracy of all that can be 
said in favour of Bessemer plates. 


THE OFFICIAL INSPECTION OF MARINE BOILERS, 


As was well observed the other day by one of our 
correspondents, government measures and government 
servant are fairly open to public criticism. ‘Though 
not chosen by any minister, we also are public 
servants, and just in the proportion to the fulfilment 
of our duty, so shall we gain the public ear. With- 





out claiming a Papal infallibility for the press of this 
country, there can be no doubt that one of its most bene- 
ficial functions is the free criticism of government men 
and measures, ‘This truth is trite with respect to political | 
affairs, but it bears no less on those engineering matters 
which the recent Acts of Parliament have put into the | 
hands of government boards—questions which intimately | 
concern the safety of the travelling public. Sound engi-| 
neering belongs to no party, and the comparative few | 
enginecring measures that come within the scope of 
government departments are simply of a controlling and | 
negative character. It is thus but seldom that we are 
called upon to criticise government regulations of this 
kind. ‘This is more especially the case with the depart- 
ment of the Board of ‘l'rade, which, in the exercise of its 
engincering functions, has generally kept up its reputation 
of being one of the best managed government offices. But 
one of those rare occasions has had to be quite recently 
taken up by us. We could, in fact, do little else than 
severely criticise certain engineering practices recommended 
by the Surveyor-general of the Marine Department of the 
Board of Trade. We are happy to say that, apparently as 
a result of our remonstrances, the correspondence we pub- 
lish elsewere shows that the affair has apparently pro- 
gressed to a further and, we hope, a final stage. 

Briefly recapitulating matters, it accidentally came some 
weeks ago within our ken, that the numerous engineer- 
surveyors posted in our different seaports for officially 
inspecting the boilers and hulls of passenger vessels 
were placed in a most difficult position by a code of 
instructions, furnished them by their surveyor-geueral, 
Mr. RK. Robertson. With a complete departure from 
all practice received as sound, the surveyors, in giving 
their legal six months’ certificate of safety to the 
boilers of passenger vessels, were told to rely simply on the 
hydraulic test for a determination of the strength of the 
boiler. ‘This hydraulic pressure was to practically deter- 
mine the strength of the boilers, which were to be worked | 
at sea up to one-half of the test undergone without absolute | 
rupture or collapse. The known existence of such limited 
and ill-framed requirements was a continual source of | 
danger, and the instructions of the surveyors must thus | 
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answers given by the highest class amongst the catechised 
ones. On another column will be found a certain corre- 
spondence, which has been handed us for publication, 
between the Secretary of the Board of Trade and Captain 
Pelly, the manager of the East Indian and London Steam 
Shipping Company. Mr. Harrington, the consulting engineer 
of that company, was very naturally anxicus on reading 
our articles, for reasons he himself explains, to know how 
far Mr. Robertson’s new boiler code would affect his prac- 
tice. A distinct disavowai of Mr. Robertson’s proceedings 
has thus been officially elicited. This result has, we need 
scarcely observe, probably saved the Department from 
the scandal of the occurrence of by no means improbable 
disastrous consequences. 

A question was asked us last week by Mr. J. Swift, of 
Birmingham, which we may 9s well answer here. Though 
in the habit occasionally of proving boilers by hydraulic 
pressure, he “ frankly confesses that he never yet satisfied 
himself as to the condition of a boiler after such proving.” 
Now it is evident that, as with anything else, if the limits 
of elasticity of the material of a fiue or shell have been ex-~ 
ceeded—if the material has taken a permanent set—the 
work is injured, And, accordingly, a boiler should always 
be carefully gauged both before and after the test, and any 
effects on the sides tending to show that they are taking 
more or less permanent set should be at once examined. It 
may be taken for granted that any permanent set or 
bulging means more or less injury to the boiler, so that 
there can be no doubt that after an incautious trial of the 
kind the boiler isin a worse state than before. In the 
course of a few minutes it may have happened 
that as much injury has been done to it, and as 
much wear taken out of it, as might have been 
produced by months of actual work. ‘The fact is that 
the introduction of some mode of testing what is really 
going on inside the shell is greatly wanted. It wouid be 
well worth a trial whether the plan is not generally prac- 
ticable of carefully filling the boiler with water, and then 
measuring the water, which is forced in by pressure, in 
order to tell whether it is all driven back when the pres- 
sure is taken off. We do not at present see why the 
difficulty of an unknown amount of air in the water could 
not be overcome by using it after being boiled ; and why the 
difficulty of any air in the crevices of a boiler could not 
be got over by cautious and gradual filling. 

This mode would be well worth a trial by those who 
have the sense to understand that a test of this kind is 
only not injurious when properly conducted, and when the 
results produced are carefully noted. ‘lo people who set 
their labourers “to fight the gauge” with the force pump 
“until they are exhausted ;” with whom all “ gauging, 
examining, or looking for bulges and strains” while under 
the test is out of the questiun, we might indeed preach 
long in vain. Such boiler tinkers have the same creed as 
the Surveyor-General, and, unfortunately, in too many 
instances it acts for evi] without any chance of correction. 


THE ALGONQUIN AND WINOOSKI COMPETITION. 

A FEW weeks since we called the attention of our 
readers to asomewhat remarkable competition then pending 
at Washington, U.S.—a competition intended to set at rest 
for ever certain questions connected with the use of steam 
expansively which had been raised by Mr. Isherwood, of 
the American navy. It is unnecessary that we should go 
over the ground again by explaining the nature of the 
roposed trial, or experiment, or competition, as we may 
please tocall it. Those of our readers who take any interest 
in the matter are doubtless sufficiently well posted up in 
the entire proceedings to render all that follows perfectly 
comprehensible. 

The “race,” as it is termed in America, has taken place 


have been in direct conflict with their own opinions as|—in part at least. The vessels Algonquin and Winooski, 
competent engineers, And even if Mr, Robertson’s rules, | lashed to the side of the dock, have simultaneously 
apparently unauthorised by the Department, had actually run their machinery for a period of fifty-one hours, in com- 
in a scientific sense been sound, they would have, never- | petition for economy of fuel and, we believe, general ex- 
theless, been contrary to the wholesome practice generally | cellence. The trial was intended to have been of ninety- 
adopted by the Board. In common with the expressed | six hours’ duration; but from some as yet unexplained 
opinions of Robert Stephenson and other first-class engi- | cause, the feed stop valves of Mr. Dickerson’s engine on 
neers, it is held there, that to lay down fixed and unyielding | board the Algonquin, were fastened down, the relief valve 
rules for engineering construction and management, is to did not act, the feed-pipe was, as a natural consequence, 
swaddle and dwarf a practical science even now in a giant | burst, and so the experiment, so far as regarded this vessel 
infancy. My. Robertson’s now exploded code would have | at least, was brought to an unlooked-for termination. 
b.en beneath our criticism if it had been promulgated by | Trials of this kind extending over so short a time, cannot be 
wnyone else than an important official in an important | valuable in the highest degree; still they may be worth a 
Government department. But merely its rigidness would good deal, and this in question has produced a result 
have been sufficient to condemn it; though, at the same worthy of some consideration. 
time, a general rule for guidance may bejconveniently laid Before proceeding further it will be well to describe the 
down for temporary purposes. The requirement, for in- | engines of the rival boats. No official information on this 
stance, that the stays of a flat boiler surface should not be | subject has been made public; sufficient has been commu- 
worked beyond 5,000 1b. to the equare inch is, indeed, that | nicated unofficially, however, to the reporters of the 
justified by the most modern practice of the best engineers. | American scientific press to supply all the principal points 
it is, consequently, also adopted by the engineer-surveyors, | required. The Algonquin has a single inclined cylinder, 
themselves mostly practical engineers. But sujpose that | 10ft. stroke and 4Sin. in diameter. ‘Ihe arrangement is one 
(say) Bessemer metal should—as is, indeed, not unlikely— | little known here, but popular in the States for coasting 
be largely used for boilers, one might expect that tie official | vessels and a certain class of river boats. The steam valves 
requirement, that the stays be not worked much beyond | are of the single poppet variety, caught by a dash-pot on 
5,000ib. per square inch could be extended to, perhaps, | their descent, in order to obviate shock andtosave their seats. 
8,000 lb, per square inch. As Robert Stephenson observed | The cut-off is “ Sickles’ patent,” according to which the 
beiore the commission on the application of iron to railway | valve is permitted to drop at any part of the stroke con- 
structures—‘‘I cannot conceive myself going on successfully | sidered best, without stopping the engine. ‘This is effected 
and being tied down by pre-conceived rules,” or legislative | by a peculiar arrangement of cam gear, which is, we believe, 
enactments. “A collection of facts is most valuabie, but if | although complex, very effective. Lhe closing of the valve is 
you collect facts, and attempt to draw conclusions from | practically instantaneous—an excellent feature in any cut-off 
those facts, and confine engineers, even in a limited way, | apparatus, ‘The engine is fitted with a surface condenser 
to those conclusions, I am quite sure that it will tend to | of unusual magnitude, through which the water is driven 
hamper the profession very much.” by a centrifugal pump, worked by a donkey engine. We 
On the publication of this state of things, to which we | are unable to say whether or no this donkey constitutes 
testified some weeks ago, it appears that the Surveyor-} part of the ‘original design, or has been imported in order 
General issued amongst the leading marine engineers of the | to supply the current which would be obtained if the 
country the four questions given by our correspondent | Algonquin were at sea from her progressive motion, the 
“X.Y. Z.,” and commented upon by ourselves a fortnight | water being collected by a suitable trumpet-shaped orifice 
ago. And now, as could, indeed, scarcely be otherwise ex- | at the ship’s side and thence driven through the condenser 
pected, the Marine Department have repudiated the whole | to escape aft. The boiler—of Mr. Dickerson’s design—we 
matter, very properly turning the responsibility of both the | could not hope to describe without drawings. It is of the 
instructions to the surveyors and of the questions to the | water-tube kind, with flat-stayed water spaces, and being 
manufacturers on the Surveyor-General’s shoulders—a con- | properly proportioned, well made, and fairly worked, should 
summation doubtless furthered by the probably unfavourable | be quite satisfactory in its operation. Whether that of the 





Algonquin does or does not comply with these condition 
there is at present no evidence to show. As to the general 
design and construction of this engine, ail disinterested 
parties are agreed that they are simply execrable. Never 
were important issues dependent on worse support. Mr 
Dickerson’s principles are, as far as we know, in one 
sense correct enough; his practice is that of a mere amateur, 
and the general feeling among those who have seen his 
handiwork appears to be one of wonder that the engine 
cae out for even the time it did without a serious break 
own. 

The engine of the Winooski is also of the inclined variety. 
The cylinder is 58in. in diameter by S8ft. 9in. stroke. It is 
beautifully made, of the very best materials and workman- 
ship, on a very usual pattern. In fact, dozens of engines 
of precisely similar construction in every respect may be 
found in American tidal waters. It is fitted with a surface 
condenser through which the cold water is driven by one 
of “Isherwood’s double-function pumps.” The valves are 
the usual double poppet pattern popular in the States, 
worked by Stevens’ gear, with which the cut-off cannot be 
altered without stopping the engine and shifting the arms 
on the shaft. ‘The boilers are those in habitual use in the 
American navy—Martin’s vertical water tabe—containing 
200 square feet of grate, and 5,036 square feet of heating 
surface. 

In another page will be found the report of the committee 
of experts on the trial, and we commend it to our readers’ 
careful perusal. Mr. Isherwood’s large work* is so well 
written, and the figures it contains are so skilfully prepared, 
and so apparently trustworthy, that many of the younger 
members of the profession both here and abroad have been 
misled, and others older and wiser have been inclined to 
doubt the evidence of their own senses and the experience 
of a life time, when opposed to the reasonings of a theorist. 
The Washington trial, short as it was, has utterly demo- 
lished Mr. Isherwood’s arguments, and proved to demon- 
stration the accuracy of the principles adopted by our most 
successful engineers for years past. We find that the 
engines of the Winooski and Algonquin made as nearly as 
possible the same number of revolutions per minute against 
the same resistance on the same consumption of fuel. In 
the one case the pressure of steam in the boiler averaged 
168 lb., the cut-off taking place at ‘475 of the stroke; in 
the other the average pressure was 70°79 |b., and the point 
of cut-off at*111 of the stroke. Now it has been stated 
that at the time when the trial ceased there was not only 
an hour’s allowance, 1,6001b., of coal, in the stoke-hole of 
the Algonquin, but that 2,526 1b. of coal were charged to 
her besides, which she had not used although it had been 
brought on board—that is to say, during the tifty-one hours 
which the trial lasted, the Algonquin burned per hour 
89°9 1b. of coal, or 5 per cent., less than her rival. ‘This 
may or may not be true, and therefore we shall content 
ourselves with repeating a statement which has not been 
officially contradicted. Mr. Dickerson’s victory —or rather 
that of the principle which has proved victorious in spite 
of Mr. Dickerson—is so complete that Mr. Isherwood may 
have the benefit of every doubt. 

Granting, then, that both engines used the same amount 
of fuel in doing the same work, in what, it will be asked, 
lies the superiority ? In order to answer this we must first 
point out that this was not a test of actual economy ; it 
was simply a test of relative economy. Again, Mr. Isher- 
wood holds that the proper point at which to cut off is *7 
of the stroke, and on this principle all the new screw en- 
gines of the American navy have been designed. He 
admits that a slight saving may be effected—10 per cent., 
or thereabouts—by cutting off at this point, as compared 
with working the steam full stroke. He also states defi- 
nitely that by cutting off at 4-45ths of the stroke “ the loss 
of the economy in fuel alone reaches 44 per cent. of the cost 
of the power when cutting off at *7”—that is to say, 
that an engine cutting off at 4-45ths is 44 per cent. less 
economical than one cutting off at 7. In the face of this 
absurd statement we have Mr. Dickerson’s very imperfect 
engine, cutting off very nearly at 4-45ths, burning precisely 
the same quantity of fuel as another engine cutting-oif at 
475, It is also worthy of note that alihough the chief- 
engineer of the United States navy pins his faith on this 
particuiar cut off at ‘7, as being the most economical possi- 
ble for all speeds of piston, for all pressures, and for non- 
condensing as well as condensing engines, he would not 
adopt it in the Winooski, but he did adopt a difierent 
grade °457, which we in this country know to be about 
the best possible for ordinary condensing engines, with 
unjacketted cylinders and long strokes. On this point 
Mr. Isherwood is decidedly beaten. 

Advancing a step, we are told again that, whereas the 
engine of the Winooski commanded an excellent vacuum, 
Mr. Dickerson’s surface condenser was so imperfect: that 
the back pressure throughout the stroke was 3°5 lb. higher 
on board the Algonquin than the Winooski. In order to 
be on the safe side we shall call this 31b. only. This 
represents not less than 50-horse power, in round numbers, 
exerted by the engines of the Algonquin in excess of that 
of the Winooski, on the same consumption of fuel. 

Having thus far considered the circumstances of the 
entire trial with due seriousness, we may be pardoned if 
we smile at the scientific character with which the whole 
performance has been invested. No engineer in his senses 
would expect to realise economy, either by expansion or 
otherwise, from engines making barely fifteen revolutions, 
and pistons running at less than 300ft. per minute in un- 
jacketted cylinders with a stroke of 10ft. It would seem 
as though neither Mr. Dickerson nor Mr. Isherwood are 
able to realise the fact that, in order to obtain economy of 
fuel by the aid of expansion, certain conditions must be 
complied with. The former apparently imagines that ex- 
pansion is all-powerful, and, regarding steam as a perma- 
nent gas, he takes no aceount of condensation in the cylin- 
der, and constructs his engines without the least regard for 
principles which English engineers know to be essential to 
success. Mr. Isherwood, on the other hand, selecting & 
single machine of a construction notoriously the worst 
adapted to the application of the principle, tried a few ex- 
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periments, carried oat and worked up with a minuteness | will carry out on the railway carriages of his dominions the 


sufficient to invest them with a false importance, and grately 
states that he has tested expansion, and that there is 
nothing in it. We have thus the remarkable spectacle 
of two men, equally ignorant of the fandamental principles 
of the subject on which they presume to discourse, try- 
ing experiments with machinery no more calculated to 
decide the questions at issue—if there be a question at issue 
—than a pair of water-wheels ; whiie the Government of a 
great nation consents to identify itself with the one, and 
the great nation acts as bottle-holder to the other. As 
it is, the correctness of « principle has asserted itself, 
according to the reports which have reached us, under the 
most unfavourable circumstances. Whether Mr. IJsher- 
wood did or did not beat Mr. Dickerson is a matter of the 
least possible real importance. He would find in any of 
our English firms avery different opponent. ‘There is such 
a thing as philosophy in sport as well as science in earnest. 
As far as we can see the Washington competition comes 


under neither head, and its value is almost infinitesimal as | 


compared with the importance with which the American 
public appear to have invested it. 


RAILWAY CARRIAGE REFORM. 

ON another page we give a thoroughly thought-out com- 
parison between the English and French systems of rail- 
way carriages, together with a construction of vehicle 
which has resulted from carefully balancing the advantages 
and disadvantages of each system. M. Krauss’ paper is 
evidently the result of both a careful study and a 
practical handling of the question, and we are inclined 
to look upon the form of carriage in use on Swiss lines 
as a very excellent model. His strictures on the 
mode by which he fancies we climb up to a railway 
carriage of course appear exaggerated to us Englishmen, 
who have all served an apprenticeship, on the old stage 
coach and modern omnibus, to this mode of ascent. But 
it is only the very infirm who have to be lifted out off the 
easy steps of the American carriages; while the descent 
from the English compartment is a feat which, in 
the absence of proper platforms, only the able-bodied 
and the young can perform easily, It may be ob- 
served that the first introduction of such carriages 
was also perhaps somewhat easier in Germany and 
Switzerland, where first-class compartments are but seldom 
used, being relegated, according to a common saying there, 
“to princes, Englishmen, and madmen.” But our sketch 
shows that privacy almost as complete could be attained in 
a carriage which, while in rapid motion, is nevertheless not 
entirely isolated from the rest of the world. 

We will not repeat the arguments plainly showing 
the necessity, not merely for train signalling, but also for 
train inter-communication. It may be sufficient to observe 
that scarcely a week passes without something occurring to 
prove, not only that the adoption of some means of cir- 
culation in the trains would greatly conduce to the safety 
of the travelling public, but that when once sach a system 
is established it would be an important direct and indirect 
source of economy to the companies. ‘The only question is 
how to practically carry out a means of safely circulating 
through the trains when in motion. It has been long ago 
proved that, without actually rebuilding the greater number 
of English lines, it would be impossible to adopt a means 
of external communication on the footboards. ‘The dimen- 
sions given in the table contained in the regulations of the 
Railway Clearing-house, for showing the maximum dimen- 
sions of a carriage or wagon load able to travel safely over the 
different lines, prove that the adoption of footboards would 
be impossible. And, indeed, even if it could be done, it 
would oniy partially shift the present dangers from the 
travellers on to the persons of the guard. It was calcu- 
lated in 1860, says Captain Tyler, that in Belgium, where 
footboards are in general use, “one eontréleur lost his life 
every year by accident in perambulating the footboards, 
besides those who were injured; and as there are ten times 
as many miles now open in this country as were at that 
time open in Belgium, we should probably, if we attempted 
to carry out the same system, lose ten guards a year killed 
and others injured.” 

Nothing in fact remains but to introduce a series of 
changes that will gradually, and as economically yet as 
speedily as is possible, lead to a complete suppression of our 
present antiquated and objectionable form of carriage. 
There is every probability that another initiatory example 
of a reform in this direction will be given us by the French. 
‘The French companies have already been ordered to gene- 
rally adopt a complete system of signalling on trains. It 
will be remembered that the Emperor of the French was 
travelling through Switzerland a few weeks ago. Louis 
Napoleon has more than once shown mechanical talent 
above the average; his quick apprehension of the value of 
rifled guns, his own schemes and inventions in artillery and 
armour-plated ships, his promotion of a plan of his own for 
cutting through the Isthmus of Panama, prove that he 
fully understands what can be done in engineering. While 
in London years ago, as Prince Louis Napoleon, we per- 
sonally know that he gave some attention to the means of 
diminishing the dangers of collisions on railways. 

A correspondent, M. Dapples, an engineer established at 

erne, wrote us some time ago that in the course of his 
visit to Switzerland, “the system of railway carriages 
used in that country” appeared to be “new to his 
Majesty.” He “ was very much pleased with it,” expres- 
sing “his satisfaction to the railway officials at Zurich.” 
Our correspondent tells us that “‘alarge number of these 
seml-American carriages are to be seen running on the 
Swiss railways,” and he thinks it probable that the 
Emperor of the French “ will order trials to be made in 
France” with the description of four-wheeled vehicles 
illustrated in our engraving, and in one of which the 
£mperor travelled “ during a great portion of his journey.” 
M. Dapples observed that yet “greater privacy can be 
— to some of the compartments by means of sliding 
Coors placed between them and the central passage ;” as 

also that a wider wheel base, or even six wheels might be 
used by applying Mr.W. Bridges Adams’ radial axle-boxes.” 

It is not likely that even the Emperor of the French 





process as on the old houses of his good city of Paris. 


We do not think that he will appoint a railway carriage 
Haussmann, but we fully expect that he will enforce 
@ gradual reform of the French copy of our own ill- 
considered copy of the antique stage-coach. The ques- 
tion with ourselves is whether Parliament, which was 
last session almost weekly employed in discussing different 
railway accidents, will interfere as far. In the article 
contributed to the last number of the “Quarterly Journal 
of Science,” Captain Tyler concludes by proposing, evi- 
dently with the hope that his proposals may be adopted 
by the Legislature :—*“ 1. That no passenger vehicles should 
be constructed henceforward for railways except such as 
will afford the means of internal circulation through the 
trains. 2. That all existing passenger vehicles should also, 
within some fixed number of years, be made to afford 
internal circulation through the trains. 3. That all vehicles 
used in passenger trains should, after some stated time, be 
fitted with the means of voltaic communication, so that a 
passenger shall, in a case of emergency, have the power, 
from any compartment, of attracting the attention of the 
engine-driver or the guards. 4. That any passenger wil- 
fully or wrongfully making use of such communication 
shall be liable to a penalty on conviction.” When it is re- 
membered that one of the members of the present Royal 
Commission on Railways, Captain Galton, was formerly in 
Captain Tyler’s present position with the Board of Trade, 
there seems to be every likelihood that this branch of the 
subject will be fully considered. 

While we object, as a general rule, to legislative enact- 
ments in commercial matters, we yet think that the two first 
proposals of Captain Tyler would completely meet the 
interests of all concerned, the public and the companies 
alike. Sooner or later accidents will occur enabling juries 
to take vengeance on the companies for their apparent un- 
willingness to reform the present shape of carriage. Sooner 
or later the companies will have to begin a reform which, 
when once completed, will d:minish the working expenses 
by facilitating the collection of the tickets, besides the other 
sources of economy in construction which are detailed else- 
where. No doubt, as our correspondent again remarks, “ the 
transition from one system tothe other would cause some 
inconvenience to railway officials during some fifteen or 
twenty years.” But what is this “ when weighed against 
the general comfort and safety?” and what are twenty 
years when measured against the centuries of railway 
travelling lying before the civilised world ? 








MARRIAGE. 
On the 12th inst., Jomn Ciarke, eldest son of Jomn HAWKSHAW, Esq., 
C.E., to CiceLy Many, second daughter of FRANCIS WEDGEWOOD, Esq., of 
Barlaston, 
DEATH. 
On the 9th inst., at Glasgow, HassaNatne ErFennt, C.E., Naval Architect 
to his Highness the Viceroy of Egypt, aged forty-seven. 





Rauway Sienats.—The manufactory of railway signals with 
their machinery has now become an extensive business, employing 
hundre@s of skilled workmen, The signals on a railway forty or 
fifty miles long cost as much as £3,000, and the complicated ones at 
achief station on a great railway will cost £2,000. These signals 
are of the semaphore kind. Immense levers move railway points 
and signals at the same time. One of the principal railway signal 
manufacturers, who employs four hundred hands, was formerly a 
common carpenter on a railway. 

Tue Axconquin AND Wrnooskt Triau.—Report oF THE Boarp 
or Navat Eneingzers —“Sir,—In obedience to your order of the 
26th July for the competitive trials of the inery of the st 8 
Winooski and Algonquin, to test the relative economy of fuel and 
power, we would state that the trial commenced on Friday, the 
22nd inst., and we respectfully make the following report. Though 
not required by your letter of instructions to report upon the trial 
until the completion of the same, we believe it will be of interest to 
the department to know at.this time the result of the first trial, 
which commenced for the purpose of ascertaining the relative 
economy of fuel. The trial was commenced according to the pro- 
gramme of the Board of Civilian Experts. The fires were started 
at 10.15 a.m. of the 22nd inst., were heuled at 4 p.m., and again 
started for the regular trial of ninety-six hours, and continued until 
brought to an abrupt termination by the bursting of the Algonquin’s 
boiler feed pipe, and the drawing of the fires from the boilers. 
When the accident occurred, the experiment had lasted fifty-four 
hours and eight minutes—the whole duration was to have been 
ninety-six hours. Owing to this accident we cannot give the results 
ascertained exactly in the manner recommended by the Board of 
Experts, but we can give the results as ascertained in the manner 
directed by your original order, and which we believe to be accurate. 
In that order we were directed to run the engine several hours, to 
bring the fires into steady action, and the machinery into proper 
working condition. We were then to commence the trial, noting 
the state of the fires. At the end of the trial we were to leave the 
fires, steam pressure, water level, &c., the same as at the com- 
mencement. At the time of the bursting of the Algonquin’s pipe 
the fires in the boilers of both vessels were in good condition, and 
the steam pressure and water level about the same as at the com- 

t. We ider that at 8 o’clock p.m. of the 22nd inst. 
the engines of both vessels having been run about three hours from 
the commencement of the trial, the fires were in steady action, and 
the machinery in proper working condition. From this time to 
11 p.m. of the 24th inst., a few minutes previous to the breaking 
down of the Algonquin’s engine, is fifty-one hours, the mean results 
of whieh are as follow, namely :— 








Winooski. Algonquin. 
f s, 


Total time of trial in hours os 08 08 oe 5L bl 
Total number of revolutions of wheels .. .. 45,149 .. 44,918 
Yotal number of pounds of anthracite .. .. 80400 .. 70,289 
Average number of revolutions per minute .. 14°7546 .. 146791 
Average number of pounds of coal per hour .. 1576°5 1553 7 
Average pressure of steam in boiler.. .. «- 168°... 7079 
Average point of cutting off .. «2 «. « O'475 «. OlL 


According to the above figures obtained from the log, which was 
accurately kept on both vessels, the economical performance of the 
machinery of each was equal at the time of the failing of the 
machinery of the Algonquin, the water in her boiler had reached a 
density which required * blowing off,” and for the remainder of the 
trial she would have been subjected to a considerable loss of fuel 
on this account. The Winooski easily runs the whole ninety-six 
hours without a necessity of this character. The machinery of the 
Winooski worked throug bout in the most satisfactory manner, show- 
ing it to be durable and teliable. Its arrangement is the simplest 
and most convenient possible, and its economy of fuel equal to that 
given by the very complete design of the machinery of the 
Algonquin.—We are, very respectfully, your obedient servants, 

“ Chief Engineer Rosert Danpy, 

“ Chief Engineer Eowin Firaian, 

“ Chief Engineer Mortimer KeLwoca. 
—_ Navy, Washington, D.C. 


“ Hon. Givzon Wexzzs, 8 
“ New York, September 26, 1 
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Grants of Provisional Protection for Six Months, 

1664. Jonn Busrisitp and Samus. Batxstow Waums.iey, Bradford, York- 
shire, “ Im»rovements in h y for biug wool and other fibrous 
materials, '— Petition recordes 2lst June, 1865. 

1710. Henry Suaw, Lorrimore-square, Walworth, Surrey, “‘ Improvements 
in the means of, and apparatus for, i! the velocity of the wheels 
of railway and other carriages when in motion.”— Petition recorded 27th 
June, 1865. 

1736. Patrick Dents Finnigan, Camberwell-road, Surrey, “ Improvements 
in the meaus applied for arrestiug and stopping the motion of locomotive 
engines, trains, carriages, aud other rolling stock of railways.”—Petition 
recorded 30th June, 1805. 

1916, Samuey Boyp, London, “An improved cotton press.”—Petition 
recorded 22nd July, 1865. 

2046. WILLIAM Ckusugr and Gores Crosuer, Ann-street, Wilmot-square, 
London, “An improved manufacture of scarfs, cravats, and tiea.”— 
Petition recorded Tth August, 1805, 

2074. CuauNCey ORRIN CrosBy, New Haven, Connecticut, U.S., ‘‘ Improve- 
ments in machinery or apparatus for the manufacture of needies,”— 
Petition recorded 10th August, 1865. 

2142. Isaac BexnuarD, Rue de I'Echiquier, Paris, “‘ Improvements in the 
manufacture of artiticial saltpetre.” — A communication from Jean 
Vincent Prosper Lagrange, Rue de I'Echiquier, Paris, 

2148. Joun Epwin Maasn, Birmingham, * improvements in punkahs.”"— 
Petitions recorded 19th August, 1805. 

2256. WintiaM CLAKK, thancery-lane, London, “ Improvements in the 
permanent way of railways."—A communication from Jules Vautherin, 
Boulevart St. Martin, Paris,—Petition recorded 1st September, 1865. 

2286. WituiaM Ciark, Chancery-lane, Loudon, *‘ Certain improvements in 
steam engines and valves.”"—A communication from George Ichabod 
Washburn, Worcester, Massachusetts, U.S. 

2200. Tuomas CHakies Gipson, Stamford, Lincolnshire, “ Improved 
machinery for mixing or grinding ointment, paint, drugs, and other sub- 
stances.” —/etitions recorded 6th September, 1855. 

2204. Joun Marruias Hart, Cheapside, Loudon, “‘ Improvements in the 
construction of iron safes, strong boxes, and other receptacies,” 

2293. AbkL DuveRnois, Boulevart St. Martin, Paris, ‘An improved fire- 
place with turning grate,”— Petitions recorded 7th September, 1805, 

2306. JouN WaLker, Cowper-street, City-road, London, ** Lmprovementa 
in mounting aud working guns im ships, forts, and batteries.”—Petition 
recorded 8th September, 1865. 

2330. Davin Keys, Craven-street, Strand, London, “ Improvements in 
watches, and in the method of and apparatus tor winding up fusee 
watches and pocket chronometers, and setting the hands without a key."" 
—Petition recorded 11th September, 1865, 

2335. JouN Houuipay, Huddersseid, Yorkshire, ‘‘ Improvements in pre- 
hg certain colouring matiers.”—Petition recorded 12th September, 
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2340. James DunBar, Westminster Chambers, Victoria-street, Westminster, 
aud JAMES WiLLIAM Butusr, Dunmow, Essex, ‘‘ Au improved apparatus 
for the distribution of periumes, disivtecting, or other fluids.” 

2347. Davip HyaM and Joun HyaM, Houndsaitch, London, ** An improved 
fastening for purses and other like articles."—A communication from 
Carl Posen, Jacob Posen, and Ludwig Pohl, Offenbach, Germany.— 
Petitions recorved 13th September, 1865. 

2350. THOMAS BELL aud ‘Tuomas Lxessiis Gre@son Beut, Plaistow, Essex, 
** Improvements in apparatus used for calcining and roasting copper and 
other ores and substances containing sulphur.” 

2353. Joun Lewis, Preston, Lancashire, ** lmprovements in machinery for 
making rivets, spikes, screw blanks, bolts, nuts, and other such like 
articles.” 

2356. W1LL1aM CLARK, Chancery-lane, London, “ Improvements in magnetic 
telegraphs.”"—A communication from Robert Kirk Boyle and Giuseppe 
Tagliabue, New York, U.S.—Petitions recorded 14th September, 1865, 

2366. WiLLiaM CLARK, Chancery-lane, London, “ lmprovemeuts in saddles 
aud barness.””— A communication from Chevalier Achille Angelini, 
Boulevart St. Martin, Paris.—Petition recorded 15th September, 1865, 

2374. ANGELO JAMES SEDLEY, Conduit-street, London, “ Improvements in 
paddle-wheel propellers.” — Petition recorded 18th September, 1865. 

2334. Ropert Fox, Limehouse, Middlesex, “‘ A new or improved method of, 
and apparatus for, securing or fastening metal plates to beams, rafters, 
and other places for roofing and other purposes,” 

2388. RicHARD AKCHIBALD BROOMAN, Fleet-street, London, “‘ Improvements 
in eograving on metal.”—A communication from Narcisse Guilbot and 
Pierre Heritier, Paris, 

2392. James Gitiesrin, Garnkirk, Lanarkshire, N.B., “‘ Improvements in 
the manufacture of bricks, blocks, flue covers, and tiles, and in the 
machivery and apparatus employed therefor.”—/ctitions recorded 19th 
September, 1865. 

2396. Hector Avevste Durerne, South-street, Finsbury, London, ‘ Im- 
rovements in screw wrenches.” — A communication from Charles 
Bourquin, Faubourg St. Martin, St. Die, Vosges, France. 

2400. Exnest PEtito, Grange-terrace, Michael’s Grove, Brompton, Middle- 
sex, “Improvements in the means of communicating between the 
occupants of vehicles and the drivers or other attendants thereof."— 
Petitions recorded 20th September, 1365. 

2402. Newman Buxvoot Tuoyts, Reading, Berkshire, “ An improved 
billiard warker.” : 

2406. Joun Gou.pine, Worcester, Massachusetts, U.S., “Improvements in 
bobbin holders.” 

2408. ALFRED VincENT Newron, Chancery-lane, London, * Improvements 
in railways and iu the wheels for railways.”"—A communication from 
Alexander Skelton, Paterson, New Jersey, U.S. 

2410. Henry Hisiine, Granby-street, Leicester, “ Improvements in the 
manufacture of boots and shoes.” 

2414. WitttaM Ropert Laks, § P gs, Ch 'y-lane, 

London, ** Improvements in hoisting machines,”"—A commanication from 

William Miller, Cincinnati, Ohio, U.8.—Petitions recorded 21st September, 


h + hoildi 





1865. 

2116. WiLt1aM Boocert, Lindsey-row, Chelsea, Middlesex, “ Improvements 
iu manufacturing wire Couductors for electro-telegraphic purposes,” 

2420. Henry Rankin, King William-street, London, “ lmproved machinery 
fur the manufacture of bags and envelopes made of paper or other 
ome materials, or woven or textile fabrics, either separately or com- 

ined.” 

2422. Josera Sueuvon, New Haven, Connecticut, U.S., “An improvement 
in machines for binding graia.”—A communication from Alvert Good- 
year, Hamdin, New Haven, Connecticut, U.S. 

2424. ALEXANDRE SCHULTZ, Kue de l'Abbaye, Montmartre, Paris, “ Improve- 
ments in the mavufacture of colourmg matter, and in the application 
thereof to dyeing and printing.” 

2426. JaMes Davipson, Woolwich, Kent, “improvements in machinery for 
m.king casks, barreis, and other wooden vessels of capacity.” 

2428. CuakLes Waits, Bracebridge, and Tuomas Wuuirte, Lincolnshire, 
**Improvewents in socks for boots and shoes.”—/etitions recorded 2ind 
September, 1865. 

243u, Jans ELizabetu TucHET, Liverpool-street,jDover, Keat, “ Improve- 
ments in securing or fastening envelopes.” 

2431. Epwarp THoMas Hue@uks, Chancery-lane, London, “ Improvements 
in sewing hi 7. ion from Jean Louis Thenen, Rue 
de Dunkerque, Paris, 

2432, WiLLiaM TUaNRK and Samvue. Suors, Tunnicliffe Mill, and Witiaw 
HaLuiwe.L, Rochdale, Lancashire, ** luprovements in cards used in 
carding engines and ovher similar machinery.” 

2434, WiuLIAM Joun Macquoay Ranking, Lanarkshire, N.B., “ Improve- 
ments in feathering paddles and oars, ’ 

2438. WiLLIAM Epwakb Newton, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms, and in cartrivges to be used therewith."—A 
communication from Hiram Berdan, New York, U.3. 

2440, Gustave KaiLe RoLLAsD aud Emits Leon KoLuanD, Paris, “An im- 
proved liquid composition tor cleausing, scouring, aud bleaching textile, 
animal, mineral, and vegetable substances,” 

2442. Joun HAWKINS Simpson, Kilmuna, Ireland, “ An improved apparatus 
or mechanism for locking and unlocking railway carriage doors, aud tor 
making signals with reference thereto.” 

2444. Joun PLayer, Norton, Stockton-on-Tees, Durham, “ Improvements 
in the manufacture of balls, blooms, or slabs of malleable iron or steel.” 
Petitions recorded 23rd September, 1565. 

2446. Ricuanp WiLLiAM Bannes, Manchester, “ An improved apparatus for 
and method of ascertaining the state of sewers, tuauels, drifts, or other 
subterranean works, without descending thereinto, by means of the 
natural, artificial, or magnesium light, part of which apparatus, is 
applicable to levelling purposes.” 

2447. WituiaM Rovurtnepex and Faupgaick Francis OMMANNEY, Salford, 
Lancashire, “ linprovements in presses worked by steam and hydraulic 

ower.” 

2450. George Farperic SMBEToN, Halifax, Yorkshire, ‘‘ An improved 

rg t and bination of the working parts of machinery or 
= employed for washing, wringing, and mangling clothes and 
‘abrics,”” 

2452. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “Im- 
provements in breech-loading fire-arms.” — A communication from 
Samuel Norris, Springfield, Massachusetts, U.S. 

2454. ALFreD Vincent Newton, Chancery-lane, London, “ Improvements 
in the construction of presses for hay, cotton, hemp, and other sub- 
stances.”—A communication from mas Gannon and Thomas Bolton 
Webster, New York, U.8S.—Petitions recorded 25th September, 1865. 

2455. Ricuarp Taylor Newson Howsy, Blenheim-street, Newcastle-on- 
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Tyne, “ Improvements in tools for securing tubes in tube plates, and for 
other purposes where concentrated power or adjustment is necessary.” 
2459. Joun Hare@rpaves, Farnworth, near Boltun, Lancashire, “ Certain 

sanitary improvements in coffins.” 

2460. WittisaM Amber, Keighley, Yorkshire, “ Improvements in the 
manufacture of knickerbockers and such like coverings for the legs,” 

2462. Witt1aM Henry Brows, Park Wood Springs, Sheffield, ‘* Improve- 
ments in bearing and draw springs and springs to resist concussion.” 

2466, WitLiAM EpwarD Newton, Chancery-lane, London, ** Improvements 
in firearms and ordnance.”—A communication from Anthony Arthur 
Voruz, Rue 8t, Sebastien, Paris, 

2468. GuoroR TeMLINSON BousFigLD, Loughborough Park, Brixton, Surrey, 
** Improvements in portfolios and paper files.”—A communication from 
Henry Tillinghast Sisson, Providence, Rhode Island, U.8S.—Petitions 
recorded 26th September, 1865. 

2472. Geoncs EveLuian, Southampt “Tmpi ts in the fi 
ture of paper by the introduction therein of a new vegetable fibrous 


substance, 
Warrington, Cheshire, “ Certain improve- 





2474. ALFRED Moore, More, near 
ments in signalling on railways.” 

2478. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in washing and wringing machines."—A communication from Thomas 
Bletcher, Peterborough, Canada West. 

2480. Joun Borrsy, Sheerness, Kent, and CHarLes WILLIAM SMITH, 
Luckingham-street, Strand, London, “ Imp ts in positi 
used for coating metallic surfaces.”—Petitions recorded 27th September, 
1865. 

2487. JR&AN MavubLanc, Boulevart Sébastopol, Paris, ‘‘ Improvements in 
Jamps for buruing schist, petroleum, and other similar oils, and in the 
means to be employed in lighting the same.” 

2489. ArTuuR Riga, jun., Chester, “ Improvements in centrifugal pumps 
and fans.” 

2491. EpwarD THoMas Hugues, Chancery-lane, London, “ Improved self- 
centreing and tightening chucks for drilling machines, lathes, and other 
machines in which chucks are used."—A communication from John 
Edwin Earle, New Haven, Connecticut, U.S. 

2495. Samugn Dunn, Old Broad-street, London, ‘‘ Improvements in coffins.” 
—Acommunication from Johann Franz Mayr, Vienna. 

2497. CarLo GIULIANO, Frith-street, Soho-square, London, “ Improvements 

«, in the manufacture of chains, bracelets, necklaces, and other analogous 
articles.” 

2499. Kpwarp CoTTaM, Winsley-street, Oxford-street, London, ‘‘ Improve- 

b ments in fittings for stables, cowsheds, and piggeries, and in effluvium 

? traps for stables and other places.”— Petitions recorded 28h September, 1865. 

2501. WiLLiaM ScHorizLD, Heywood, and JoHN SmitH, Baxenden, Lanca- 
shire, “ Improvements in hinery and ap; bleaching, 
ae, and washing fibrous and other materials, yarns, and 
fabrics.” 

2508. CHARLES Forster Correritt, Cannock, Staffordshire, ‘‘ Improvements 
in connections for and in stopping pipes usea for conveying water and 
gas, and for o her like purposes, and in preventing leakages in the said 
pipes, and in apparatus employed therein.” 

2505. Josep Duk, Puriton, near Bridgewater, Somersetshire, ‘‘ Improve- 
nents in the manufacture of cement.” 

2507. Joun ADDENBROOKK, Geor@s ADDENBROOKE, and PHiLip ANTHONY 
MILLWAKD. Dariaston, Staffordshire, ‘* Improvements in collecting or 
drawing off the gases trom blast furnaces.” — Petitions recorded 29th 
September 1865. 

2513. AwrHuK Hitt, Charfield, Gloucestershire, “ Improvements in candle- 
sticks.’ 

2515. Joun Hexry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in apparatus for lighting and heating, suitable for sick rooms and 
nurseries, and applicable also as holders for matches, watches, and other 
necessary articles,"—A communication from Frangois René Menand and 
Charles Louis Marie Menand Paris, 

2517. WithiaM Epwark> Nxgwton, Chancery-lane, London, “ Improved 
machinery for feeding fibrous substances, to preparing carding and other 
machinery for working wool and other filamentous su stances.”—A com- 
munication from Alexandre Deru, Heusy, near Verviers, Belgium. 

2519. WitLiAM Longbottom, Barnsley, Yorkshire, ** Improvements in weft 
winding machines, both for winding on bobbins and cops, also for a 
shuttle to hold the cop when weaving.” — Petitions recorded 30th September, 
1865. 

2525 Faeperic Jenner, St. James’-street, Westminster, “ An improvement 
in clasps or fastenings.” 

2527. Sinas Coveit SauisBurY, New York, U.S., “ Improvements in pro- 
ducing and c mbiuing gases to be used for heating purposes, and in the 
coustraction of retorts for producing and combining such gases,”— 
Petitions recorded 2nd Octuber, 1865. 

2533. CHARLES WALK&R and WiLLIAM Preston, Batley-Carr, Yorkshire, 
“ lpr ts in inery for carding wool or other fibrous sub- 
stances.” 

2535. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 

{gin apparatus for decomposing and superheating liquids, vapours, and 

, gases,”—A communication from Gustave Renard, St. Quen, and Amedée 
Lipman, Paris, 

2539. Joseru Heyvon, Coventry, Warwickshire, “Imp in bench 

Ki stops or abutments used for planing wood and other operations,”’— Peti- 
trons recorded 3rd October, 1865. 

2543. JAMKS Wapswortn, Heaton Norris, Lancashire, and Taomas HALL, 
Stockport, Cheshire, and SAMUEL BonsgR, Stockport, Lancashire, “ lm- 
provements in the taking-up motions of looms for weaving.” 

2545. Levi Hewrrr, Higham Ferrers, North Hampshire, ‘* 
Janips for burning paraffin, and in feeding apparatus 
same.”— Petitions recorded 4th October, 1865. 














+ 





mpr n 
for supplying the 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2585. Henri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in apparatus for preparing skins for tanning and for 
curry or dressing the same.”—A communication from Prosper Dumas, 
Koaune, Loire, France.— Deposited and recorded 7th October, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

2745, James Lows, Claremont-place, Old Kent-road, Surrey, and Josian 
Harris, Ess Hill House, Newton Abbott, Devonshire. — Dated 10th 
October, 1862. 

2744. Ricuarp ARcHIBALD BRrooman, Fleet-street, London.—A communica- 
tiou.— Dated 11th October, 1862. 

2756, Cuarues Tuomas, Bristol.—Dated 13th October, 1862. 

2762. Fraeperic Groom Grice, Westbromwich, Staffordshire.—Dated 14th 
October, 1862. 

2767. CHARLES HARRATT, Hornsey-lane, Highgate, Middlesex.—Dated 14th 
October, 1862. 

2749. ALFRED Vincent Newton, Chancery-lane, London.—A communica- 
tion.— Dated 11th October, 1862. 

2784, yuan FBRDINAND PRup'HomMME, Rue de Malte, Paris.—Dated 15th 
October, 1892, 

3. Berxarp Lavtn, Reichshoffen, France.—Dated 18th October, 1862. 

2777, WitttaM Winson, Wigmore-street, London.—Dated 15th October, 1862. 

2789. EDWARD ALFRED Cowper, Great George-street, Westminster.— Dated 
15th October, 1862. 

2708. Henry RansvorD, Huron Lodge, West Brompton, Middlesex.—Dated 
16th October, 1862. 

2836, GBokex ToMLINSON BousFirtp, Loughborough Park, Brixton, Surrey. 
A communication, Dated 2st October, 1862. 


Patents on which the Stamp Duty of £100 has been Paid. 
2°70. Leonard Wray, Devonshire-street, Portland-place, London.—Dated 
12th October, 1858, 
3. Jonn Saxby, Brighton, Sussex.—Dated 11th October, 1858, 
9. Josep Beatrix, Lawo-place, South Lambeth, Surrey.—Dated 11th 
October, 1865. 
2274. Groner Beapon, Bathpool, Somersetshire,—Dated 12th October, 1858. 
8U7. Grornek Fexeusson WILSON, Belmont, Vauxhall, Surrey.—Dated 16th 
uctober, 1858. 
2344. THoMas TWELLS, Nottingham.—Dated 20th October, 1858. 
22st. JAMES Braby and JAMES Braby, jun., Bridge House-place, Newington- 
causeway, Southwark,—UVated 13th October, 1858. 
2291, TuoMas In@xaM, Bradford, Yorkshire.—Dated 14th October, 1858. 

















Notices to Proceed. 

1528. Epwarp EasrMan, Central-street, St. Luke's, London, “ Improve- 
ments in apparatus for measuring the human figure for garments.”"— 
Petiliontecorded 8rd June, 1865. 

1536, ALFRED JOHNSON ASPLNALL, Tusbrook, near Liverpool, ‘‘ An improved 
hand stamp for printing letters, numerals, and other figures.”— Petition 
recorded 5th June, 1865. 

1546, Ge new Hasguting, S p g*, Chancery-lane, London, 
“Improvements in breech-loading firearms, aud in metallic cartridge 
oad - the same.”—A communication from James Ingersoll Day, New 

fork, U.S. 

1547. Davip Barker, Ceylon-street, Battersea Park, Surrey, “ Improve- 
ments iu the manufacture of artificial fuel.” 

1551. ALFRED PEMBERTON and ALFRED WiLLIAM PemBerton, Eccles, Lanca- 
shire, **1 or apparatus for spinning, doubling, 

materials.”— Petitions d 6th 


th buildt 








pr ents in hinery 
or twisting cotton and other fibrous 
June, 1865. 
1557. WittiaM Toneur, Wakefield, Yorkshire, ‘‘ Improvements in ma- 
chinery for combing and heckling Gbrous materials.” 





1558. THomas Smita, Birmingham, “Certain improvements in the manu- 


facture of axes, adzes, picks, and other Jike tools, having a hole or eye 
formed in them for receiving a handle.” —Petitions recorded 7th June, 1865. 

1568. SamugL Buatcurorp Tucker, Threadneedle-stieet, Lousion, * Im- 
provements in caloric or heated air enginex.”—A communication from 
Cyrus W. Baldwin, and Walter Davis Richards, Boston, U.s. 

1564. Henry Hunt, Lewisham, Kent, and Ricuarp Hunter, Tottenham 
Court-1 mdon, ** Impr ts in the facture of frames for 
looking-glasses.” 

1567. Barnet SoLomon Coney, Magdalen-row, Great Prescot-street, Good- 
man’s-fields, London, ‘‘ lmprovements in sheathing or coating the 

of ships or vessels,” — Petitions recorded 8th June, 1865. 

1590. RicHaRD ARCHIBALD Broomay, Fieet-street, London, ‘* Improvements 

in furnaces.”—A communication from Frangois Durand, Paris.—Petition 





recorded 12th June, 1865. 

1601. Joan Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in wheels for locomotive engines, railway carriages, and other purposes.” 
—A communication from Robert Elsdon, St. Petersburg. 

1602, THomas Routieper, Ford, near Sunderland, and WILLIAM HENRY 
Ricuarpson, Springwell, Jarrow-on-Tyne, “ Improvements in the manu- 
facture of paper and — stock, and in the utilisation of certain waste 
products resulting therefrom.” — Petitions recorded 13th June, 1865. 

1607. BenJamMin Massky and STEPHEN Massky, Openshaw, near Manchester, 
**Improvements in hammers and other machines actuated by steam or 
other fluid or vapour.” 

1611. Gzornas Epwarp Keats, Leicester, and Jonn Krats, Street, Somerset- 
shire, “Improvements in sewing machiunes.”—Petitions recorded 14th 


une, 1865. 

1616. Stanisuavs HRLcman, Ryder’s-court, Leicester-square, St. Ann, West- 
minster, * An improved description of stud for fastening shirts, cuffs 

other articles of wearing apparel.” 

1618. Vir@iLB Porrevin, St. Denis, near Paris, “ An improved method of 
propelling agricultural implements.”—Petitions recorded 15th June, 18€5. 
27. WiLLIaM Epwarp Genes, Wellington-street, Strand, London, ** An 
improved method of and apparatus for manufacturing pottery."—A com- 
munication from George Gross, Faubourg St. Martin, Paris. 

1629. Ricuarp ARCHIBALD BroomaN, Fleet-street, London, “ Improvements 
in the manufacture or shaping of iron intended for the shoes of horses 
and other animals, and in inery employed therein.”—A communica- 
tion from Hector Edouard Bastien, Paris. 

1680. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in watches other timekeepers.”— ication from Felix Benoni 
Bouscatié, Paris.—Petitions recorded 16th June, 1865. 

1647. Joun Henry Jounsos, Liucoln’s-inn-tields, London, ‘‘ Improved pre- 
P i for the t and preservation of the hair.”—A communi- 
cation from Max Oldendorff and Pierre Levy, Paris.—Petition recorded 
19th June, 1865. 

1657. James PanisH, CHARLES THATCHER, and THomMaAs GLasscock, Goswell- 
street, London, ‘‘ Preventing the forcing or wed,ing open iron safes, iron 
doors, and strong rooms."—-/etition recorded 2th June, 1865. 

1738. Henry Powe. Tipper, Willenhali, Staffordshire, “‘ lu provements in 
manufacturing gun barrels and tubes of cast steel and homogeneous 
iron.”—Petition recorded 30th June, 1865. 

1778. Gores Low, Dublin, * Improved machinery for boring rocks and 

ard substances.”— Petition recorded ith July, 1865. 

1786, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in railway switches.”—A ication from William Wharton, jun., 
Philadelphia, Pennsylvania, U.S.—/etition recorded 6th July, 1865. 

1809. IsHaM Baas, Chancery-lave, London, ‘“ Improvements in the pro- 
duction of artiticial light, and in the apparatus counected therewith.”— 
Petition recorded 8th July, 1865. 

1857. Ricuarp Ving Tuson, St. Panl's-road, Camden Town, London, * Im- 
provements in the preparation and preservation of food for animals,”— 
Petuion recorded 15th July, 1865. 

1867. JaMEs ARkMITAGS, Bury, Huntingdon, ‘‘ An improvement in drills for 
sowing seeds and depositing manure.” — Petition recorded 18th July, 1865. 
1961. Rupert CLayTon, Pudsey, and JaM&s RaPsk and JouNn GouLDING, 
Tong, near Braaford, Yorkshire, “* Certain improvements in looms for 

weaving.” 

1963. BaLpwin Lataam, Croydon, Surrey, and Ropext CamMpseut, Bulscot 
Park, Berkshire, ‘* Improvements in drying grass, hay, and other sub- 
stances, aid in the machinery for effecting the same.”—Petitions recorded 
29th July. 1865. 

2100. JAMES ‘THoMasS LocKRY, Sutton, near St. Helen's, Lancashire, ‘‘ Im- 
Pp ts in and ted with the facture of copper.”—Petition 
recorded 16th August, 1865. 

2119. James Bryce Brown, Cannon-street, London, ‘‘ Improvements in 
lawn mowing machines.”"— Petition recorded 16th August, 1865. 

2298. ABeL Duvernois, Boulevart St. Martin, Paris, ‘* An improved fire- 
place with turning grate.”—Petition recorded 7th September, 1865. 

2305. James Wester, Birmingham, “ Improvements in hydropults and 
hydrostatic pumps.” —Petition recorded 8th September, 1865. 

2314, Joun CaSTHELAZ and NicoLas Basset, Rue St. Croix de la Bretonnerie, 
Paris, ‘‘ Imp its in the ture of oxalic acid.”—Petition 
recorded 9th September, 1865. 

2378. Henry V&NABLES, Newcastle-under-Lyne, Staffordshire, ‘*An im- 
proved method of ornamentirg the suriaces of tiles.”—Petition recorded 
18th September, 1865. 

2406. Joun GouLpina, Worcester, Massachusetts, U.S., “ Improvements in 
bobbin holders.”— Petition recorded 21st September, 1865. 

2440, Gustave Emite Rouuanp and Emits Leon Ko.uanp, Paris, *‘ An 
improved liquid composition for cleansing, scouring and bleaching 
textile, animal, mineral, and vegetable substances.’’— Petition recorded 
28rd September, 1965. 

2474, ALFRED Mooke, Moore, near Warrington, Cheshire, ‘*‘ Certain im- 
provements in signalling on railways.”— Petition recorded 27th September, 























865. 
2917. Witttam Epwarp Newton, Chancery-lane, London, ‘ Improved 


machinery for feeding fibrous substances, to preparing carding and ‘ 





other machinery for working wool and other fil on 
A communication from Alexandre Deru, Heusy, near Verviers, Belgium. 


— Petition recorded 30th September, 1865. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
14th October, 1865. 

2951, Is. 2d. ; 2052, 4d. ; 2953, 4d. ; 2954, 4d. ; 2955, 10d.; 2956, 8d. ; 
2957, 4d. ; 2958, 4d. ; 2959, 4d. ; 2960, 1s. 2d. ; 2961, 4d. ; 2962, 10d. ; 2963, 
4d. ; , 4d. ; 2965, 8d. ; 2966, 4d. ; 2967, 4d. ; 2968, 10d.; 2969, 1s. ; 
2970, 10d. ; 2971, Sd. ; 2972, 10d. ; 2973, 1s. ; 2974, 4d. ; 2075, 10d. ; 2976, 
4d. ; 2977, 4d. ; 2978, 4d. ; 2979, 10d.; 2980, 4d. ; 2081, 6d.; 2952, 10d.; 
2983, 8d. ; 2084, 4d. ; 2985, 4d. ; 2086, 4d. ; 2987, 8d.; 29z8, 4d. ; 2989, 10d. 5 
2990, 4d. ; 2991, 4d. ; 2992, 10d.; 2993, Sd. ; 2994, 1s. 4d. ; 2995, 10d. ; 2996, 
4d.; 2997, 10d.; 2498, 4d.; 2999, Sd. ; 3000, 8d.; 3001, 6d.; 3002, 4d.; 
3003, Sd. ; 3004, 28. 10d. ; 3005, 4d. ; 3006, 1s. 10d.; 3007, 10d. ; 3008, Is. 
4d. ; 3009, 3s. 6d. ; 3010, 4d. ; 3011, Is. 2d. ; 3012, 4d. ; 3013, 8d. ; 3014, 6d. 5 
8015, 4d. ; 3016, 4d. ; 3017, 4d. ; 3018, Ls. 6d. ; 8019, 1s. ; 3020,- 8d. ; 3021, 
4d. ; 3022, 8d. ; 3023, 4d. ; 3024, 4d. ; 3025, 4d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price aud postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TH® ENGINKER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, gc. 


802. V. Baker, Cahir, Tipperary, “ Obtaining motive power.”—Dated 22nd 
March, 1865. 

This invention relates, First, to an improved system or mode of supply- 
ing water to hydraulic motive power engines worked by # head pressure, 
and consists in bringing the water from lakes, reservoirs, streams, or rivers 
in elevated localities, by means of syphon pipes of increasing strength in 
proportion to the depth of fall, and causing such water to operate on suit- 
able hydraulic motive power engines situate at a lower level. Accerding 
to one form of engine, which constitutes another portion of the invention, 
two cylinders are combined together, each being furnished with a single- 
acting reciprocating piston, which pistons work in opposite directions, and 
are alternately subjected to the head pressure of the water by means of 
two-way valves or cocks provided for that purpore. These valves or cocks 
may be worked either by the water p: which supplies the engines, or 
by weights or springs acted upon by any convenient moving part of the 
engine itself. The motion of the pistons may be transmitted in any well- 
known manner to machinery of ali kinds for the purpose of driving the 
same, The valves or are sO arranged that when the one opens to 
aliow of the water pressure acting upon one piston, the other is simul- 

closed to the water pressure, but opened to an escape pipe, which 
allows the water which has previously done its work and been cut off to 
escape from the cylinder, and allow of the back or return stroke of the 
piston and vice versa,—Not proceeded with, 











827. M. P. W. Bounton, Tew Park, Oxfordshire, ‘* Obtaining motive power 
Srom aeriform fluids and from liquids.”—Dated 23rd March, 1865. 

This invention bas more particularly for its object to enable the heat pro- 
duced by combustion to be utilised in the production of motive power 
through a great rrange of temperature and of pressure than is now done, in 
order that a larger proportion of the heat may be converted into mechanical 
effect. When valves are u in pi es through which highly heated 
aeriform fluid passes the following construction may be employed :—The 
valve works in a chamber containing liquid. When the passage is open 
the level of this liquid stands lower than the orifice which is opened and 
closed by the valve, and the aeriform fluid can pass without passing through 
the liquid. When the passage is closed, or when it is about to be closed b y 
the valve, a plunger, worked by the engine, descends into the liquid and 
raises its level, so that it stands higher than the orifice closed by the valve. 
and encompasses the valve or its exterior. To supply loss by evaporation 
liquid is injected into the chamber by a pump or forcing apparatus. This 
method is applicable to valves of various constructions, such as the slide 
valves, the piston valve, the plug valve, and the double beat valve. 

840. V. Baker, Cahir, Tipperary, ‘* Obtaining motive power.”—Dated 24th 
March, 1865. 

This invention relates, partly, to an improved system or mode of supply- 
ing water to hydraulic motive power engines worked by a head pressure, 
and consists in bringing the water from lakes, reservoirs, streams, or rivers, 
in elevated localities, by means of syphon pipes of increasing strength in 
proportion to the depth of fall, and causing such water to operate upon 
suitable hydrau.ic motive power engines situate at a lower level. In the 
longer leg of thesyphon pipe, at a point just below the lowest level to which 
the water at the source may fall, the inventor proposes in some cases to 
place an air-tight valve, aud a branch pipe and cock or valve to which an 
air-pump may be fitted, for the purpose of exhausting the air from the 
upper part of the syphon, the first-mentioned valve being closed during 
such exhausting action, A stop valve is also placed at or near the end of 
the pipe nearest to the engine for the purposes of regulating or arresting 
the flow of water through such pipe ling to the requi of the 
engine. According to one form ofengine, which cunstitutes another portion 
of the invention, two cylinders are combined together, each being furnished 
with a single-acting reciprocating piston, which pistons work in opposite 
directions, and are alternately subjected to the head pressure of the water 
by means of two-way valves or cocks provided for that purpose. These 
valves or cocks may be worked either by the water pressure which supplies 
the engine, or by weights, or by springs acted upon by any convenient 
moving part of the engine itself, or by means of compressed air. The 
motion of the pistons may be transmitted in any well-known manner to 
ey of all kinds for the purpose of driving the same.—Not proceeded 
with, 

854. D. E. Buacke, Belfast, *‘ Apparatus for utilising the heat of steam.” 
—Dated 25th March, 1865. 

This invention relates to an apparatus which consists of a vessel in the 
form of a cylinder, or otherwise to suit the furmand position of the engine 
to which it is to be attached, into which the inventor introduces tubes of 
any requisite size and number, making them fast in the ends of the vessel 
in such a way that the interior of the vessel will be steam-tight. The 
tubes are open at the ends for the purpose of allowing the steam and water 
that are blown into them to pass through. The said vessel is supplied with 
water from the boiler or boilers to which the enzine is attached, and, if 
necessary, from the source whence the feed water is obtained, but either of 
these sources of supply may be used separately. To the said tubular vessel 
he attaches a pipe leading to the boiler, or to the engine, for thetpurpose of 
allowing steam free egress or ingre s. He places tie said tubular ve-sel in 
such a position with respect to the engine, that the steam, after passing 
through the engine, will, before it is aliowed entirely to escape, pass into 
the tubes, the object being to icate to the contents of the tubular 
vessel aforesaid the heat of the steam, which otherwise might be blown 
into the at phere or d d by water, and by this means to effect a 
saving in fuel, the steam being used over again for the purpose of heating. 
—WNot proceeded with. 

862 C. Matruews and J. Ferepay, Wolverhampton, ‘‘ Construction of fur- 
naces jor the consumption of smoke.”—Dated 27th March, 1865. 

This invention consists in constructing furnaces for steam boilers and for 
other purposes with a bridge flue and a series of traversing flues partly 
open and partly closed ; in the closed flues the smoke is retained until burnt 
by the flame which traverses the open flues.—Not proceeded with. 

862. BucksHaw. Oakley Mills, Staffordshire, and W. 8, UNDeRUILL, Newport, 
Sulop, * Traction engines."— vated 27th March, 1865. 

This imvention consists, First, iu dispensing with all cogs or projections 
usually formed upon the peripheries of the travelling wheels of traction 
engines, for the purpose of enabling them to travel over soft lands. 
Secundly, in an improved contrivance for steering such traction engines. 
With regard to the wheels the patentees make the felloes or peripheries of 
the travelling wheels in a zig-zag or serpentine form laterally, or in the line 
of the axle, keeping the running surfaces of such peripheries flat and in a 
line conceutric with the axle, so that the bearing of the wheels upon soft 
land is gained by the impact of the sides of the zig-zag or serpentine periphe- 
ries against the earth, while there are no projections whatever upon tue 
rolling face of the wheels to impede progress or jar the engine when run- 
ning upon hard land or roads. The steering apparatus is formed by a con- 
necting rod attached by a joint or swivel to the axle of the locking wheels, 
as far as practicable, from the locking centre, the connecting rod being bent 
so as to allow the nearest locking wheel to lock. The other end of the con- 
necting rod is formed into a rack, into which works a pinion fixed upon & 
shaft, upon which is hung a hand or steering wheel. This shaft is sup- 
ported in suitable bearings near the foot plate, so that the steersman, stand- 
ing on the footplate, or in any other convenient position at the rear of the 
engine, by turning the steering wheel, works the pinion, and thus actuates 
the rack upon the connecting rod backwards and forwards, thus causing 
the axle of the locking wheels to make a partial rotation upon its locking 
centre. 














Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

$23. W. Simons and A. Brown, Renfrew, N.B., “ Improvements in dredgers.” 

—Dated 24th Ma: ch, 1865. : 

This invention relates to improvements designed more particularly to 
render dredgers more suitable than hitherto for being sent to distant 
sta'ions and for moving about in various localities without the assistance 
of other vessels. In constructing a dredger according to these improve- 
ments it is proposed to form the vessel with a central well for the endless 
chain of buckets aud the supporting ladder, such well interfering as little 
as possible with the bow and stern, which, with the sides of the vessel, are 
formed upon lines, suitable for obtaining the desired speed under steam or 
canvas. ‘Ihe usual means are provided for raising the foot of the bucket 
ladder (a chain and pulleys or rack and pinion, for instance,) while, in 
addition, similar means, that is to say, a second chain and pulleys or rack 
and pinion are provided for lowering the other end of the ladder and the 
gearing connected therewith upon deck, fur the purpose of lowering the 
centre of weight, and making all snu, fur sea and clear for working the 
sails. This end of the bucket ladder has been hicherto invariably mounted 
on fixed bearings supported on a framing at a considerable distance — 
the deck. In addition to the dredging machinery the vessel is fitted — 
one or two screw propellers, driveu either by separate engines or by the 
dredging engmes, The necessary steam boilersand bunkers and other —_ 
can be arranged in the lateral spaces between the well and the outer sides 
of the vessels, The vessel is provided with rudder, masts, spars, and osc 
vas, for wiud propulsion, like a sailing vessel or full-rigged screw steamer, 
the lower masts being constructed in combination with the shear legs for 
li ting the bucket ladder, so as to leave clear spaces centrally for the —e- 
ing apparatus. In such dredgers as carry two chains of buckets (one « 
each side of the vessel), instead of one central chain only, these — 
with their ladders, are to be arranged so as to be capable of being lowere 
into a horizontal position, and on @ level with the deck, or nearly 80, when 
the vessel is to be navigated, in the same manner as described with reference 
to the previous arrangement, ; : 
$29. C. BevaN, Margaret-street, Cavendish-square, London, “ Cabin furniture 

‘or ships, &c.”—Lated 24th March, 1865. , 

nits invention consists in so constructing tables and seats for qrhtan of 
ships and other vessels that they are capable at all times of being a of 
to a horizontal position though the vessel may be sailing on its side. “ 
this purpose the inventor suspends metal or wooden beams of the shape ¢ : 
the letter T turned upside down beneath the table top; the upright — 
of these beams is provided with horizontal centre pins, working io — 
upon the framing on the top of the two standards which support the . og 
while the horizontal part of the T beam passes below the cabin < 

Beneath the table is attached firmly a suitable iron or wood frame, ? 

which is fixed the upright stems of the T beams, the table oscillating Am 

the horizontal centre pins of the ‘I beam on the two standards a ~ 
support the iron or other framing before described. And for _ - 

be used along the sides, and in connection with the improved tab - . ca 4 

vides a framing as follows:—To the end of the horiz mtal arms 0! — 

beam belonging to the table before-mentioned, which are beneath — _ 

of the cabin, he fixes metal quadrant plates, by means of a Ae ss a 

within the upper portion ef the quadrant plates slots are formed os who 

work in. These pins are fixed to suitable frames which are attache: ene 
the floor; on the outer edges of the quadrant plates are formed age — 
ratchets into which pawls take ; these pawls are attached to the same = _ 
as the pins that work within the slots in the quadrants, and wer “ 

seats is fixed a similar framing to that before described as attached f pos 
the table top, and to this framing is attached the quadrant —. a t the 

that the tadl> and seating may remain horizontal when the floor 0! 
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cabin has become inclined either to the starboard or larboard during the 
leone te 


preparation of wool for worsted to the “doffing” or 





sailing of the vessel, he removes the pawls from the ratch 
the arms of the T beams on one side only, by means of small chains or 
cords working over pulleys which are provided for either purpose on each 
side of the table. These chains or cords are fixed to a part of the frame 
attached to the floor, as above described, which part of the frame moves 
backwards and forwards on hinges beneath the seat, as required, and 
liberates the pawls, causing thereby the table and seats to move together 
and assume the requisite position. And, for the ends of the tables, he also 
provides seats which ovcillate in the same direction from side to side as the 
before-mentioned table and side seats.—Not proce-ded with. 

832. W. Loepger, New Broad-street, London, ‘ Manusacture or construction 
of rails for railways.”—A communication.— Dated 24th March, 1865. 

This invention cannot be described without reference to the drawings. 
839. J. C. Stovin, Whitehead’s Grove, Chelsea, ‘* Means of communicating 

signals from passengers in railway trains to the guards and engine 
driver.” — Dated 14th March, 1865. 

This invention consists in fitting in the roof of railway carriages 
rectangular frames provided with grooves, in which plates of such a size as 
to fit the grooves can be placed or slid. Each frame the inventor proposes 
to furnish with two plates, one for use by day, and the other for use by 
night. The plate for day signalling he fits with a hinged lever, the hinges 
of which are fixed or fitted at or near to one end of the plate, the hinges 
being so constructed that they allow the lever to assume either a horizontal 
position along the sliding plate or an upright or perpendicular position. 
On the upper surface of the plate beneath the hinged lever he places a 
spring. The hinged lever is retained in a horizontal position by means of a 
catch, stop, or cranked detent, when the lever is held by such means in that 
position the spring is compressed. When the stop, catch, or detent is 
operated on so as to release the lever, the spring exerts its force and causes 
the lever to assume an upright position. To the hinged lever is fastened a 
flag, and from the stop, catch, or lever, a string or wire is led into each 
carriage, or each compartment of each carriage, and by pulling at the string 
or wire, the stop, catch, or detent releases the hinged lever or fligstaff, 
which thereupon assumes an upright position, displaying the flag so as to 
attract the attention of the guard or engine driver. Two flaps or pieces of 
gutta-percha, or other waterproof material, are actuated one at each side of 
the rectangular frame, so as to enclose and protect the flag when not in use; 
and he places, by preference, the hinged lever of the flagstaff rather to one 
side of the sliding plate, and fastens that end of the flag farthest from the 
hinged lever or flagstaff to the flap or pieces of gutta-percha, or other 
material, at the opposite side of the frame, so that the flag cannot assume a 
position exactly in the line of motion of the train. The carriages may be 
fitted with one, two, or more of the rectangular frames with thcir deseribed 
accessories, or the sliding plates may be fitted with one, two, er more levers, 
flags, springs, and stops, catches, or detents. Flags of different colours 
may be employed so as to convey signals of different import, or signals 
which shall apply to or convey instructions to either guard or engine 
driver, or to both. As an alternative for the flag he proposes, in some 
cases, to use a signal of metal or wood of suitable form. The sliding plate 
or plates for night signals he fits with a lamp or lantern so constru 
that, when not required for use, the light is obscured by doors or covers, 
which are held in position by springs. and to the doors or covers may be 
attached the cords or wires hereinbefore mentioned, so that by pulling at 
the cords or wire the spring is compressed, the doors or covers removed, 
and the light exhibited.—Not proceeded with. 
8i4. H. C. Horry, Hereford, “ Railway points and switches,”"—Dated 25th 

March, 1865. 

The patentee claims converting the rail or a portion of the rail of which 
the points or switches of railways are constructed, into a spring. so as to act 
in sub-titution of all other description of heel hitherto applied to point or 
switch rails, Secondly, the cutting of the rails, as described, for the 
purpose of regulating the place at which the plates shall bend and yield. 
Thirdly, the general construction, arrangement, aud working of the same, 
as described. 

S47. A. T. L, GORDON, Prince’s-gate, Hyde Park, London, “* Means of com- 
munreation between the passengers. guard, and engine driver of a rauway 
train.” — Dated 25th March, 1865. 

In tue first place the inventor proposes to furnish each carriage, or any 
convenient part of the roof, with « small electric machine provided with a 
burner, enclosed in a strong blue or other coloured glass frame. ‘This burner 
may be either a charcoal point, or avy other combustible substance which 
can be ignited by electricity. Inside each compartment of such carriage is 
a button or other contrivance, which, by acting as a contractor so as to 
complete or interrupt the electric circuit by a simple pressure, will enable 
any passenger to strike an instantaneous and brilliant light at will in the 
blue or other coloured glass lantera on the top of the carriage. In con- 
nection with this same button or contractor is a wire runnivg along the 
roof of the carriage, each wire being sufficiently long to be connected to 
the corresponding wire of the adjoining carriage, the connection being 
made (when the carriages are coupled together to form the train) by any 
simple contrivance which will ensure electrical contact between the two 
wires. These wires communicate with an electrical bell apparatus in the 
guard’s van, so that upon any passenger removing the button or other 
contractor in the carriage, the bell will be struck, so as to call the guard’s 
attention, and, at the same time, a brilliant (say, blue) light wiil be ex- 
hibited on the roof of the particular carriage where assistance is required. 
—WNot proceeded with. 

858. min ° ft pees pet “Apparatus for communicating or 

ing between the guards, passengers, and drivers, of rai "ad 
—Dated 27th March, 1865,.° 8” indepen 

This imvention consists in the use of a mirror or mirrors of plate glass, 
or other suitable material, affixed to the railway engine or tender, and so 
made and placed at such an angle that it or they will reflect the sides of 
the train, 80 that the engine driver and fireman may, without turning, 
observe any signal made either by the passengers in the carriages or from 
the guards in their vans.—Not proceeded with. 

866. J. C. THOMPSON and J. J. M. GREEN, Greenwich, *‘ Construction of rail- 
way carriages to facilitate the passage of the guard or other person from 
= to end of the train whilst it is travelling."—Dated 27th March, 

Ou. 

For this purpose a gangway is formed from end to end of each carriage 
on one side of it, and on the same level as the floor or platform of the 
carriage. This gangway is just the ordinary doors of the carriage, so that 
it is completely enclosed by the side and roof of the carriage. It is 
rs epee however, from the compartments of the carriage by a partition 
: ted with sliding doors, by which any of the compartments may be entered 
— the gangway. At each end of the carriage the gangway is continued 
thes the gangway of the next carriage, and this continuation is made 

y meaus of a slide forming a prolongation of the floor of the gangway, 
and these may, if desired, be coupled together by a pin dropped into eyes 
ps the slides, bat the coupling must be so effected as not to interfere with 
the carriages inclining more or less the one to the other in passing round 
ae, the sliding portions of the platform are enclosed at the sides and 

Op oy Mvans of canvas, or suitable flexiole material, stretched on frames 

to keep it in form. 


-_-_-— 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
baring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §'c. 
08. G. E. DonistHorps, Leeds, ‘+ A i i ‘ 
2 Datei cand Marke oo » pparatus for washing wool, hair, &c.”— 
ccording to this invention the patentee places a partition across the 
_ —_ the end from which the wool or fibre is to be taken, and the 
psy 8, 2 they are pressed out from the wool or fibre by the rollers, are 
portlet © flow back into the portion of the bath which is shut off by the 
* — and do not fall as before on to the wool or fibre which is about to 
bs Peco to be passed between the roliers. At the bottom of the bath 
the ee is formed between the small space which is shut off by 
pa mg and tne rest of the bath, and this communication is, by 
sae we — before the perforated false bottom, which, as usual, is 
orm rnd 7 ttom of the bath. The dirty suds thus only enter the bath 
any bee woe me false bottom, so that the dirt contained in the suds 
om dg owed to settle out from them and remain below the false bottum, 
. J. MACAULAY and R. W. i i r ics." 
minghated 23rd March — Paisley, “* Weaving ornamental fabrics.” 
: 8 invention relates to the weaving of ornamental fabri 
improved and simplified manner, 80 as on poumeens a distinct on pe ae 


yarns, and refers 

g end of such machinery, the object being to deliver the wool from 
the cords in such a manner as to d with s veral intermediate 
machines now used after the wool leaves the cards, and before it arrives at 
the finishing machinery, as well as to diminish the quantity of waste, To 
effect these results, in place of the “ doffing knife” now used to s the 
** doffer ’’ cylinder, the patentee substitutes a cylinder clothed with cards 
of any desired width at intervals from each other. These cards strip the 
wool from those portions of the “ doffer ” cylinder opposite to them on the 
condenser principle, the :emaining portions being stripped by a similar 
cylinder placed underneath the previous one, The wool is thus delivered 
in any desired number of strips or s\ivers on to rubbing rollers and con- 
veyed by the ordinary mouths or funnels rotating (if desired) to the usual 
balling apparatus, the number of which balls being varied at pleasure, 
according to the number of strips or slivers thrown together. 

824. G. H. and J. A. Castres, Manchester, Looms for weaving.”—Dated 

23rd March, 1865. 

The patentees claim, in double power looms for weaving, the under and 
over central picking stick, or moving a picker fixed at both ends and 
working in connection with two end-picking sticks and pickers for enabling 
two pieces of fabric to be woven at the same time, and on the same level, 
for the purpose of effecting great economy of labour, time, space, and 
material, as all such improvements are described and illustrated in the 
drawings. 

845. J. Mitton, Glasgow, “ Looms for weaving.”—Dated 24th March, 1865. 

This invention comprises certain improved automatic mechanism to be 
applied to looms for weaving in connection with the take-up, and in con- 
nection with the weft-fork stopper details, by which a loom is stopped 
when a weft thread breaks.—Not proceeded with. 

850. J. Dopp, Oldham, “‘ Mules for spinning and doubling.”"—Dated 25th 
Morch, 1865. 

The patentee claims the use of a winding-on screw of variable pitch 
worked by the ordinary faller star plate and endless band arrangement, as 
described. 

851. W. Ricuarpson, Oldham, *‘ Cotton gins."—Dated 24th March, 1865. 

This invention refers to those gins which are constructed on the MacUarthy 
principle. In these improved arrangements the patentee employs two of 
those rollers which are usually termed leather rollers, and in conjunction 
therewith one revolving knife roller. The leather rollers he places on each 
side of the knife roller, below which he a One of the fixed 
knives he adapts to the upper side of its leather roller, and the other to the 
under side of the second leather roller. 

870. J. Mituar and J. Latina, Glasgow, “‘ Printing ornamental fabrics.” — 
Dated 28th March, 1865. . 

This invention relates to the printing of ornamental fabrics by two or 
more continuous pattern rollers, but in such a as to leave blank » 
to be subsequently filled up by borders or other different patterns. ank 
spaces, such as are before referred to, have hitherto been obtained according 
to one plan by fixing pieces of paper on the respective parts of the fabric 
before beaming it for the printing machine, a process involving considerable 
labour, besides the waste of the paper which keeps the fabric blank by 
receiving the printed colours. By the present invention pieces of sheet 
zinc, or other suitable material, are used, being introduced as the printing 
goes on, and being set to marks previously put on the fabric. This process 
presents no difficulty in printing with a single roller, and in that application 
there is no novelty, but in printing with two or more rollers the plate or 
sheet tends to bend away from the fabric immediately on leaving the first 





roller, and to fall away entirely if it is not wider than the between 
the nips of the two rollers. By this i i is is pre by applying 
guides between every two printing rollers, such guides keeping the plates 


or sheets, however narrow they may be, in contact with the fabric on the 
larger central cylinder during its passage from one printing roller to the 
other, 





Ciass 4.—AGRICULTURE.—Nowne. 





Cxass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, gc. 

805. J. Wrigut, St. Paul's-crescent, London, “* Improvements in the process 
of preparing kaolin or china clay and other clays for potters’ use, and for 
expelling water from other earthy deposits."—A communication.—Dated 
2ztad March, 1865. 

The patentee claims preparing clays for potters’ use, or for the market, 
by subjecting the slops in proper quantities to the action of centrifugal 
force in a whirling vessel, as described, whereby the clay, by reason of its 
adhesiveness and greater specific gravity, is condensed and separated from 
the water to the desired extent without recourse to straining, and adheres 
to the sides of the vessel, from which it may be removed in a plastic state 
for potters’ use, or to be prepared in the usual manner for the market as 
potters’ clay. 

813. T. H. Saunpers, Little Suffolk-street, Southwark, “ Ventilation by the 
use of perforated tubular cornices and centre pieces.” —Dated 23rd March, 


865. . 

The patentee claims application of perforated tubular or hollow cornices 
for the purpose of ventilation, the same to be in communication with the 
outer air by means of an opening or openings through the external wall; 
also the application of a single tube or channel enclosed in or by the 
ceiling, terminating at one end in an opening in the external wall, the 
other in an opening in or about the centre of ceiling or panel, the said 
opening to be screened from view in the interior of the room by a 
perforated centre piece larger than the opening itself, and to be fixed so as 
to project slightly from the surface of the ceiling, having a space between 
the two for the ingress or egress of air to and through the said tube or 
channel. 

§22. J. Tatu, Bedford, ** Construction of walls, houses, &c."—Dated 23rd 
March, 1865. 

This invention has for its object to effect an economy in building dwelling- 
houses, cottages, garien wails, and other erections, by forming such 
structures in concrete combined with brick rubbish, or other hard durable 
substance, in place of employing costly brickwork or masonry, as is now 
the case. 








Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
838. D. ARNOLD, Cork, *‘ Gun locks.” — Dated 24th March, 1865. 

This invention bas for its object to fix the hammer either when down on 
the nipple at half cock, or it may be in other position, in such manner 
that it cannot be moved without first applying pressure to the trigger or 
otherwise to release it. For this purpose the patentee either forms an 
angular joint on the tumbler which takes into a notch in the sear, so that 
it holds the tumbler and, q ly the h fixed, and so that the 
hammer cannot be raised or lowered without first detaching the sear from 
the tumbler ; or the position of the holding parts may be reversed, that is 
to say, the point may be formed on the sear, and the notch or holding part 
in the tumbler; it may be further so arranged that the tumbler and 
hammer will become tixed either in the down position, or in the elevated 
position, or at both, By this arrangemeut there is no liability to 
accidental discharge of the gun if the lock be kept at either of the fixed 
positions indicated. 





CLass 7.—FURNITURE AND CLOTHING.—Nove. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical ions, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

804. A. Parar, Glasgow, ** Dyeing and printing cotton and linen fabrics or 

yarns." —Dated 22nd March, 1865. 
The patentee claims producing an aniline black upon fabrics or yarns by 





pattern on both faces, and it is more i i c 
h fi 2 particularly suitable for the prod 
= peace =n similar designs, There are two » Roe of these deuble-faced 
ped os ~ shawl fabrics, in weaving one of which two sets of warps ere 
pa | aaeke — face, or twice as many warps as are used for a single- 
warpe iene = ric, while in weaving goods of the other class a single set of 
The proms 3, Or not more than is required for a single-faced rhaw! fabric. 
ore ewe Mventioun comprises improved modes ot weaving shawl fabrics 
ene t class, that is, single-warp double-faced goods, and in carrying 
rate 5 oe to one modification, a double-legged Jacquard harness is 
beta = lift boards, while a single warp thread is passed through 
the nl he warps are entered through four heddle leaves in frout of 
doh, ana (= action of two of the jeaves affecting the upper face of the 
action bh at of the other to the under face, and supplementing the 
plain cloth - pattern harness in such @ way as to produce the requisite 
ie eunaee ~_ on both sides of the fabric. Each harness cord or tail 
thitets eer but the heddle action keeps down one of ihe two warp 
precedent a y raised et one shed and the other at the next shed,—Not 
820. H. Oakes, Ola Hall 

- CES, O! » Wakefleld, ** Worsted cardin i o 
rannery: — Dated 23rd ‘March, 1365. ca g and preparing ma 
ovention has special reference to carding machinery used in the 





the action of chloric acid and free chlorine upon aniline and its homologues, 
or any mixture of the same, as described, or any modification thereof. 


817. R. A. Rrooman, Fleet-street, London, “‘ Treating fats und fatty matters 
Sor the manufacture of candles.” —A communication.— Dated 23rd March, 
1865. 

This invention consists in — fatty matters as hereafter described. 
The inventor first prepares a bata by evaporating caustic leys to 15 deg. 
Beaumé, made of a mixture of potash and soda; the evaporation is con- 
tinued unril the mixture of caustic alkalies reaches a temperature of about 
570 deg. Fah. (300 veg. centigrade) ; he then pours into this bath gradually 
the fatty body to be treated, and raises and Jowers therein a lorated 
plate or agitator until solidification of the fatty matter. This mass is 
raised in perforated scoops, and placed in a vessel heated by a naked fire 
or by steam, and ing al lkaline ley at 15 dey. Beaumé. The 
mays and ley are weil stirred and aliowed to settie for about eighteen hours, 
to allow the soapy mass to separate from the . This latter is then run 
off. The soapy mass will be still charged with caustic and carbonated 
alkalies, and to free it from them the vessel is filled with weak leys and 
water, and the whole well stirred and heated to boiling point, and then 
allowed to settle for about eighteen hours. Tne will then only contain 
the necessary quantity of alkali; it is removed to be decomposed by an 








acid. This decomposition is effected by sulphuric acid in a vessel lined 

with lead. It is charged with sulphuric diluted to 35 deg. Beaumé ; 

it is heated, and the soap is added gradually and stirred in. In about 
twelve to fifteen hours the decomposition will be complete ; fifteen hours 
are allowed for settlement, when the solidified fatty matter is remov 

care being taken not to take off with it black scum and matter produ 

by the operation, and on the surface of the acid water. These black 
matters are afterwards treated a, by acid water under heat, to 
separate the last trace of fatty acid t . The solid fatty acids 
obtained from the acid decomposition possess the nece hardness for 
the manufacture of candies, but they are coloured. To make them white 
he boils them several hours in water, which is renewed, and then distils 
them with a great excess of superheated steam in such-apparatuses as are 
now used for the distillation of fatty matters acidified by sulphuric acid, 

Having to distil a matter intended for being run into candles without fur- 

ther pre; jon the Pp ure should be moderate, and the steam in 

greater quantity than for ordinary working.—Not proceeded with. 

836. W. E. Newron, Chancery-lane, London, ** Manufacture of int.”—A 
communication.— Dated 24th March, 1865. 

This invention consists in combining with an aqueous extract or infusion 
of bruised Aleppo galls a proper proportion of sulphate of iron, gum 
arabic, and cloves, and submitting the liquid mixture drop by drop to the 
action of the air. 

841. G. F. Mancuisis, Baker-street, London, “ Apparatus for obtaining 
light."—Dated 24th March, 1865 

This invention relates to a mode of obtaining light without danger of 
explosion by the use of air which has been rendered inflammable by admix- 
ture with the vap of p | and other hydrocarbons, In all 
a tus employed in this system of lighting it is necessary to use liquids 
of a highly volatile nature, which are liable to explode spontaneously with 
the smallest excess of heat. The liar apparatus which constitutes the 
essential feature of this invention is intended to obviate the dang:r and 
inconvenience above referred to. It consists of a circular chamver, in the 
interior of which rotaces a drum, which receives its rotary motion from 
any ient ar of mechanism outsidy the chamver, This 
chamber is half filled with water at its normal temperature, and upon this 
water is poured petroleum in a specially refined state, naphtha. or other 
h 80 that the water and hydrocarbon together will fill about 
two-thirds of the ity of the chamber, While the drum is at rest there 
is no danger of explosion, as the hydrocarbon will always be at the same 
temperature as the water, and when the apparatus is set in motion the 
external ait enters the chamber by an opening for that purpose and passes 
into the interior of the drum, which is made hollow and provided with 
openings at the sides, This air is carried through the hydrocarbon by the 
rotation of the drum, and becomes impreg d with infl ble vapour, 
and by the same rotation of the drum it is discharged through other 
openings therein, and enters the supply pipe of the burners. The hydro- 
carbon being constantly agitated and mixed with the water by the move- 
ment of the drum, all ay rd of explosion is obviated, as any undue 
elevation of the temperature is rendered impossible. 

842. J. H. Jounson, Lincoln’s-inn-fields, London, ** Treatment of rice." —. 

i Dated 24th March, 1865, 

This invention relates to the treatment of rice which may have become 
discoloured, or which may have acquired an offensive odour owing to the 
cargo having been either heated or wetted, or from other causes, and it 
consists in exposing such discol d or damaged rice to the action of sul- 
phurous acid, and subsequently to exposure to atmospheric air, and, if 
necessary, to the action of light.—Not proceeded with. 

855. W. Cuark, Chancery-lane, London, ** Improvements in the manufacture 
or preparation of materials for, and ia th-ir app ication to, lightiay and 
heating purposes, also in apparatus used for the same,’—A communica 
tion.— Dated 25th March, 1865. 

This invention relates to a means of supplying a combustible gas to con- 
sumers, for lighting and heating purposes, which may be contained in very 
light receptacles relatively to the quantity of gas contained, and thus suii- 
able for conveyance the longest distances at much less cust, The invention 
consists in the manufacture of gaseous products extracted by the ordinary 
methods from mineral, vegetable, and animal matters, either separately or 
combined in various proportions, and also in the condensation of the said 
gaseous products by the aid of pressure, so as to liquefy the one par and 
dissolve the others with those liquids in which the gases may be held in 
solution, so as to form an entirely new combustible matter which the 
inventor terms liquid gas,—Not proceeded with. 

867. W. Wrst, St. Blazey, Cornwall, ‘* Preparing lubricating compounds,” — 
Dated 27th March, 1365 

This invention consists in the employment of kaolin (China clay) or 
mica, or mixtures of these substances, in combination with tallow or 
other fatty or oily matters ; coal or other tar is also usually employed, 
with or without other ingredients, according to the effect desired to be 
obtained.—Not proceeded with. 

868. J. WinuaMs, Birmingham, ‘ Ornamenting articles made of glass.”— 
Dated 28th March, 1865. 

e pat claims or ting articles made of glass by applying 
thereto ornamental rims, tho said rims being either plain or indented at 
their edges, as described. 

871. J. C. C. Hatxert, Midlothian, “‘ Paints or compositions used for coating 
iron or wooden vessels and other structures exposed to the action of sea 
water."—Dated 23th March, 1865. 

The patentee claims employing a salt of baryta in compositions useda 
vehicles for anti-fouling and anti-corrosive compouncs. 


Ciass 9.—ELECTRICITY.—Nowne. 


Crass 10.—MISCELLANEOUS. 


Including ail Specifications not found under the preceding heads. 
714. E. D. Hopason, Paper-buildings, Temple, “ S sfes for securing valus 
articles from thievis, &c.” —Dated 14th March, 1865. 

In constructing safes, in place of making the door to turn on hinges, as 
is usual, the patentee employs sliding doors, arranged in the following 
manner :—The front of the sate is not left entirely open, as when a hinged 
door is used, but is enclosed with a front panel, in which toere ars two 
openings or doorways, one on each side, and between the two openings, 
for a distance somewhat greater than the width of one of the vpevings, the 
front of the safe is enclosed by the front panel. On the inner side of the 
front panel of the safe strong guides are fixed at the top and botcom, 
and in these guides two doors or slabs slide, to close the openings in the 
panels; or, if the doors are heavy, they are fitted with friction putieys, on 
which they run in their cuides. To uncover one of the doorways or open- 
ings its door is slidden back behind the centre portion of the frout pauel, 
In order to secure the sliding doors opposite the doorways or opeuings 
blocks are employe) to come in between them, so that on pressure being 
applied to one of the doors to slide it in its suides, these blocks take the 
pressure, for they occupy the space provided at the centre of the front of 
the safe for the doors to slide in. A convenient way of working these 
blocks is by means of a right and left-handed screw, on turning which 
one block is raised and the other lowere!; by turning the serew in one 
directivn the blocks are brought into position to secure the sliding doors, 
and by turning it in the opposite direc ion the blocks are moved clear of 
the top and bottom of the doors. The right and left-handed screw may be 
actuated by bevelled gear and a convenient handie, Ths lock may be 
arranged to secure the right and left-handed screw by shouting its bolt 
through a slut in the screw. 

720, J. P. Bootu, Cork, “ Manufacture of trimming.”—Dated Lith March, 
1865. 

In making ornamental trimmings according to this invention the 
inventor cuts out the pattern desired to be re-produc:d, say, fur example, 
the Indian pine, in siik or other appropriate material for the face, and in 
cotton for the back, and he lays between these fabrics a coating of down 
dyed, by preference, to match the colour of the facing material, and he 
sews the two fabrics together at or near their edges. A suitabie number 
of these puffed or raixed patterns being thus produced, he applies them to 
the garment to be trimmed, forming with them a border, or arranging 
them otherwise, as desired, over the surface. The edges of the »atverns 
may be turned io, or braid or piping may 'e used to cover the raw euges, 
Or the patterns may be let isto openings cut in the fabric, and sttached 
to the back thereof. This novel kind of trimming, applied, by preterence, 
in detached portions, will form patterns in relief, which may tiem- 
selves be or ted with stitchi if thought desirable.—Mot proceeded 
with, 

722. N. N. Souuny, Moseley Hall, Wolverhampton, 
tuveres for blast furnaces.” —Partly «comm unwation.—Dated 1 
1 


An extension of time for filing the final specification of this invention 
having been petitioned for the documents relating to the invention cannot 
at present be seen. . 

726 H. Cusvos, Ely-place, Holborn, London, “ Keyless watches.”—Datel 
15th 


March, 1865. 

This invention consists, essentislly, in actuating the winding square by 

means of the handle or bow of the watch. ia . 
. E. Lovsne, Park-place, London. “ Safes or receptacles for securing an 
sp pF. wniuable property.” — Dated 15th March, 1865. 

This invention consists in protecting ur coveri.g the entrance to the safe 
with a movable steel wall, which, when released from the bolts which retain 
it in its place, may be moved laterally, 80 as to uncover and expose the 
opening or entrance.—Not proceeded with. : 
730, J. F. Brixses, Fieldgate-street, Whitechapel, London, ** Cooling animal 

0 charcoal.” —Dated 15th March, 1865. 
This invention relates to certain peculiar coustructicn: of apparatus for 
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cooling animal and other charcoal, which apparatus is intended to be 
adapted to the revolving or reciprocating retorts employed in the manu- 
facture or re-burning of animaland other charcoal, and consists, according 
to one arrangement, of a spiral or volute cunduit of any convenient 
sectional form and number of convolutions, which is attached to the dis- 
charging end of a revolving retort, and communicates with the interior of 
such retort by an opening or mouth made in the inner or first coil of the 
volute. Asthe retort revelves the charcoal is discharged into the mouth 
of the first coil of the volute, and by the continuous revolution of the 
retort and volute it is caused to traverse the entire length of such volute, 
and is finally discharged at the outer end of the last coil thereof (which 
may or may not be provided with a door as required) in a sufficiently cool 
state, so as not to be ixjuriously affected by contact with the atmosphere. 

733. G. T. BousrixrLp, Loughborough Park, Brixton, *‘ Mail and despatch 
bags, &c."—A communicatiou.—Dated 15th March, 1565. 

These mail and despatch bags are made as follows :—The body of the beg 
is formed of double canvas, waterproofed with india-rubber, or of other 
suitable strong and waterproof material, Around the mouth of the bag a 
number of slits are formed, and a leather strap is threaded in and out 
through them. Just beneath the slits for the strap there is attached to the 
inside of the bag what may be termed a false mouth ; it is a cylinder or 
sleeve of thin india-rubber or Mackintosh fabric, or similar material, of?the 
same diameter as the mouth of the bag, and at one end it is fixed all round 
to the mouth of the bag, as before mentioned. When the despatches or 
other articles have been placed in the bag it is secured by rolling up the 
false mouth tightly on itself, until the roll comes within the mouth of the 
bag and below the strap ; the strap is then drawn tight, and is secured by 
a padiock passed through eyelet holes in the strap. By this method a 
water-tight closing is obtained, so that the contents of the bag are effectu- 
ally preserved from injury by water, and if the bay falls accidentally into 
the sea it will float, and in most cases its recovery will be easy.—Not 
proceeded with. 

734. 8. B. Bouton, Charlotte-row, Mansion House, London, *‘ Apporatus 
employed for treating tunber with antiseptic or preservative fluids,”— 
Dated 16th March, 1865. 

? The patentee claims, First, subjecting the timber or other materials to 
the action of antiseptic or other fluids, under pressure, by enclosing the 
vessels containing the same immersed in the said fluid inside a strong recep- 
tacle, and there subjecting both the fluid inside the vessels and the outer 
surfaces of the latter to one and the same, or nearly one and the same, 
degree of pressure. Secondly, the arrangement of apparatus for impreg- 
nating timber with antiseptic or preservative fluids, in which the timber is 
placed inside tanks open ai the top, which are then placed inside a strong 
receptacle, and after there being exhausted of air anu filled with antiseptic 
finid, while the outer receptacle is filled with water or other fluid, are sub- 
jected both internally and externally to one and the same pressure, by 
forcing air, stcam. or other gases into the space between the tops or tops 
and sides of the tanks and those of the outer receptacles, Thirdly, the 
arrangement of apparatus for impregnating timber with antiseptic or pre- 
rervative fluids, in which the timber is placed inside tanks closed in a water- 
tight manner, which are then placed inside a strong receptacle, and wfter 
being exhausted of air and filled with antiseptic fluid, whie the cuter 
rec: ptacie is filled with water or other fluid, are subjected both internally 
and externally to one and the same, or nearly one and the same, degree of 
pressure, by forcing simultaneously antiseptic fluid into the tanks and 
water or other fluid into the outer receptacle. Fourthly, constructing 
tanks for containing the antiseptic fluid of india-rubber. Fifthly, the 
arrangement of equilibrium valve described, 

736. J. Ramsnottom. Crewe, Cheshire, “ Machinery for rolling and shaping 

. _ metals.” — Dated 16th March, 1865, 

This invention refers to a previous patent, dated 13th April, 1863, (No. 
924, and consists in the application of a reciprocating frame or iruck, 
mounted upon rails or otherwise, to the back of the sgmental rolls 
described in the spccification of the aforesaid patent, the o! ject of which 
is to receive the article that has passed between the rells, and to return it 
without the aid of manual labour when the direction of the rolls is 
reversed, For this purpose the truck or frame is weighted, to hold it near 
to the rolls except when pushed back by the article under operation. A 
further improvement consists in applying to the front of the rolls an open- 
ended cradle or trough; this cradle is mounted upon circular ribs, resting 
upon antifriction rollers, which are mounted on a truck or frame moving 
laterally, 80 as to traverse the ingot or other article from one groove to 
another, the circular ribs allowing the cradie to be partly turned round, to 
present the ingot to the rolls in the required position. A further improve- 
ment consists in giving a reciprocating motion on their axes to segmental 
rolls, or sectors of rolls (made in separate parts or otherwise) by the direct 
application of hydraulic power, or by the direct application of steam power, 
regulated in its motion by a hydraulic cylinder, so as to admit of the 
sectors being moved through any required range, and reversed at plea- 
sure, 

787. J. Farrar and E. Bootn, Barnsley, Yorkshire, “ Apparatus for 
mining or working coal and other minerals.”—Dated 16th March, 1865. 

This invention consists in the application of steatu, compresard air, or 
other elastic fluid, for the purpose of working a slotting tool or cutter to 
and fro, so as to produce a steady and constant action thereof upon the 
fave of the eval or other mincral:, This to-and-fro motion of the revipro- 
cating tool or cutter produces horizontal or longitudinal grooves or narrow 
cuttings to any desired extent, and at any desired level, in the face or end 
of the coal or other substance to be acted upon, and thus facilitates its 
removal or detachment from the roof and floor of the mine. 

746. C. A, Wiener, Swindon, “ Apparatus combining a pencil shield and 
india-rubber.”— Dated 17ik March, 1865, 

This apparatus consists of a split tube, open at one end for inserting the 
point of the pencil, and closed at the other, so that when the pe:cil is 
pushed home, the point shall come in contact with the closed end, and 
thereby prevent its being broken by projecting beyond. When the pencil 
is required for use it is withdrawn from the sheath, and the uncut end 
inserted therein. A band of india-rubber is also placed round the closed 
end at or near the top, as may be found most convenient, so as to be at 
hand when required. Not proceeded with, 


747. 1. Wetuenrp, Kingsdown, Bristol, “ Heating preparatory to and for 
the purpose of, hardening or tempering of knives, siles, tools, &e.”—Dated 
17th March, 1865, 

This invention consists in inserting and placirg steel er iron bars, files, 
knives, tools, and all and every other description of cutlery or hardware 
usually subjected to the process of hardenmyg, tempering, or heating, for 
the purposes of manufacture, in or upon tubcs, trunks, pipes, or ovens 
(whether fixed, movable, or otherwise) of iron, or any other suitable metal 
or substance, and placing the said tubes, trunks, pipes, or ovens imme- 
diately over, or in connection with, a furnace or furnaces, and so that the 
same tubes, trunks, pipes, or ovens coming immediately over or upon the 
fire, impart to the said steel or iron bars, files, knives, tools, or other eut- 
lery inserted or placed therein or thereupon, a strong and uniform heat, 
avoiding thereby contact of the same with coal, coke, fuel, or other dele- 
terious matter, and rendering them cleaner and fitter for the purpose of 
hardening, tempering, or heating for manufacture than any other method 
now in use.— Not proceeded with. 

753. A. V. Newton, Chancery-lone, London, ‘' Construction of bracket, pillar, 
and suspended lamps and lantervas."—A communication,—Dated ith 
March, 1865. 

This invention cannot be described without reference to the drawings, 
764. W. Rovents, Millwall, ** Cocks or valves.” Dated 17th March, 1865 

This invention bas for its object improvements in cocks or valves, and is 
applicable to cocks or valves such as are described im the specificstion of a 
patent gran'ed to the present inventor and ‘I. Greenacre, the 22nd May, 
1862 (No, 1551), and to other cocks or valves in which a number of com- 
plete rotations of a lever or handle is required to open the valve. In 
using such cocks or valves difficulty is frequently experienced ir aseertain- 
ing to what extent the water way or passage is open. To 0 viate this 
inconvenience the inventor combines with the cock or valve an index 
mounted cp an axis, and this axis he gears with the spindle of the valve, in 
such manner that the index axis makes somewhat less than a complete 
revolution, while the lever or handie, by means of which the valve is 
turned, is turned the number of times required to move the valve from end 
to end of its course. The are over which the index travels is morked at 
each end at the points where the index stands when the passage is shut, and 
where it stands when it is full open; the are may also be further graduated 
if desived. The gearing be prefers to employ is a bevelled wheel on the 
spindle actuating a bevelled wheel on an intermediate axis, on which a 
worm is formed, and this gears with a toothed wheel on the axis of the 
index —Not proceded with. 

785. J. Cookson and P. Binuixcton, Rvsholae, “ Apparatus for Ulowing 
smiths’ and other fires."—Dated 18th March, 1865, y 

This invention consists in driving the fans for blowing smiths’ and other 
fires by means of a lever acting on a friction ;ulley with an escapement 
niotion, the said pulley being connected to the fan by a train of wheels and 
pinions or other equivalents. ‘Ihe friction pulley is keyed on the driving 
shaft between two weighted levers, which are ioose on the shaft; these 
levers are conn: cted by the fulcrum stud of the driving lever, the boss of 
which forms a cam to press on the friction pulley, when the lever is moved 
in one direction, and to escape from the pulley when moved in the other 
direction, consequently the vibrations of the lever give a rotary motion at 
& great speed to the fan. The smiths’ or other hearth is placed above the 
wrought iron or other framing supporting the fan and gearing, and the 
casig around the fan is in communication with the fire by a pipe o 1tube. 
—Not proceeded with, 

757. J. Mc CONNFLL, Westhoughton, Lancashire, 
chines.”"—Dated 18th Mai ch, 1865. 

This invention relates to those weighing machines wherein the body to 
be weighed is placed on a table or platform which is connected to one end 











* Platform weighing ma- 





of a lever, commonly called a steelyard, along which a weight is moved 

until the body on the platform is balanced. These improvements are 

designed to render the travelling weights on the lever self-adjusting by the 
presence of a body or material on the platform, so as to form a self-acting 
weighing machine, and also to indicate the weight and, if required, to 

i oprint or impress it on a ticket. 

760. J. H. WatuEw, Hill Top, Westbromwich, “‘ Machine for peeling or 
skinning almo.ds.”— Dated 18th March, 1865. 

Upon uprights on the bed of the machine two horizontal rollers are 
situated, the axes of the said rollers working in bearings on the said 
uprights. The said rollers are situated side by side, and parallel to one 
another, the distance between them being adjusted by screws. The bodies 
of the rollers are made of iron or other hard metal, the said bodies being 
coated or covered with a covering of vulcanised india-rubber. Above the 
rollers is a hopper, in which the almonds to be peeled or skinned are placed, 
ard below the rollers is an inclined platform upon which the peeled or 
skinned almonds fa!l on leaving the machine. The two horizontal rollers 
are geared together by toothed wheels, the toothed wheel on one roller 
having a diameter double that of the wheel on the other roller, so that one 
roller rotates with double the velocity of the other. Motion is given to the 
rollers by a winch on the axis of that ove carrying the smaller toothed 
wheel. On giving motion to the rollers by the said winch and toothed 
gearing, aud permitting the almonds to descend from the hopper and pass 
between the rotating rollers, the peel or skin is removed from the said 
almonds by the pressure of the said rollers, and the different velocities at 
which they rotate, the almonds being uninjured by the rollers while 
pas-ing between them by the yielding of the india-rubber covering thereon. 
The peeled or skinned almonds, on passing from the rollers, fall on to the 
inclined platform, and thence pass to a receptacle placed to receive them. — 
Not proceeded with, 

761. — Watts, Manchester, ‘* Apparatus Jor drawing off liquors or liquids 
Srvom casks and other vessels without the aid of pumps.”—Dated 18th 
March, 1885. 

This invention cannot be describe! without reference to the drawings. 

F. Wise, Cuandos Chambers, Adelphi, London, ‘‘ Mechanism for attach- 

ing buttons to fabrics.".—A communication, Dated 18th March, 1365, 

This invention cannot be described without reterence to the drawings. 
764. J. Vuno, Atherstone, Warwick, *‘ Brushes or brooms."—Dated i8th 

March, 1865. 

This invention consists in certain modes of connecting the handles to the 
backs of brooms, so that, when one end of the broom has become worn, the 
broom may be turned end for end, so as to expose a fresh end of the broom 
to wear, and yet that the handle shall be at the requisite angle to the 
broom in both positions. This may be accomplished in the following 
ways :—The inventor bores a hole vertically into the centre of the back of 
the brush, into which he inserts or screws a metal socket. The upper end 
of the socket, which has a hole in it to receive the end of the wooden 
handle, is at un angle to the part which enters the back of the brush, so 
that the handle is brought to the requisite angle to the brush. When one 
end of the broom bas become worn, the socket is turned half round in the 
hole in the buck of the brush, and the socket is then prevented from 
turning by a pin or otherwise. A fresh end of the broom is thus brought 
into the position where it will be most exposed to wear.—WNot proceeded 
with. 

766. O. Rovinson, Ketlering, ** Sewing machines.”—Dated 18th March, 18065. 

Phis invention relates to mprovements in that class of sewing machines 
known as shuttle or lock-stitch machines, and consi-ts, First, in placing the 
wheel feed of a cylinder machiue so as to work on the right-hand side of 
the needle, in licu of on the left-hand side, as heretofore, whereby the 
inventor is enabled to perform the operation kuown in the trade as 
golosbing the uppers of boots and shoes more easily and expeditiously. 
secondly, in a peculiar combination of mechanism for driving or actuating 
the feed wheel, whether such feed wheel be applied to a cylinder or arm 
mchine or to a platiorm machine. Thirdly, in placing a wheel feed of any 
suitabie or well-known construction with its axis transverse to, or at right 
augles with, the longitudinal axis of the arm or cylinder in that class of 
sewing machines, so that the material may be fed in the direction of the 
cylinder, Fourthly, in an arrangement for lifting the presser foot after 
each stitch in those sewing machines wherein the wheel feed is employed 
in order to facilitate the turning of the work. Fifthly, in a peculiar com- 
bination of mechanism for actuating the shuttle driver of lock-stitch ma- 
chines.—Not proceeded with. 

768. J. UH. Kipo and J. C. Matuer, Manchester, ** Floorecloth.”"—Daied 18th 
Merch, 1865. 

This invention refers to a former patent dated 23rd September, 1864, 
(No, 2310), the object of which was the manufacture of an improved floor- 
cloth at reduced cost, resembling that known by the name of kampvulic on, 
The composition described in the specitication of the said letters patent is 
formed by takixg the liuseed oil of commerce, or any other suitable drying 
oil, and im boiling it with resins until it has attained the consistency of 
cemeut. The present improvements (by which the composition is rendered 
more elastic) consi-t in taking the boiled linseed oil of commerce, or any 
otier suitable drying oil, and boiling it alone until it has attained the con- 
sistency of cement, when it is mixed with ground cork, saw-dust, or other 
like materials, and when properly combined it is applied to the surface of 
the fabric, as described in the specification before referred to. These im- 
provements in floor-cloth also consist in taking a composition similar to 
that above described, or that described in the specitication of the aforesaid 
patent, or a composition formed partly as described and partly of suitable 
seeds of drying oil ground fine, and applying it to the back of a woven 
fabric by a rolling miil, coating the face side of such fabric with any suit- 
able and well-known waterproofing material, by a spreading or rolling 
machine, then pumice-stoning and printing, and ornamenting it if required. 
The improvements in machinery consist in making the rolls which come 
in contact with the fabric of the most convenient diameter, and in adding 
one or more rollers to work against each roller in contact with the fabric, 
so as to sustain the pressure coming thereon. All the rollers may be 
geared together, and those in contact with the fabric may be made hollow 
and heated by steam, or other suitable means ; the rollers are also provided 
with suitable doctors or scrapers to remove any adhering matter. 

776, A. V. Newton, Chancery-lane, London, * Sewing machinery.”—A com- 
munication.—Dated 20th March, 1865. 

This invention cannot be described without reference to the drawings. 
778. S. Cuarwoon, Bolton, “ Locks for safes and strong rooms.” —Dated 20th 

March, 1865. 

This invention consists, First, in lining the keyhole passage of locks with 
platinum or platinum alloy. and in coating or forming such parts of the 
lock as are accessible from the keyhole passage with platinum or platinum 
alloy. And, Sccondly, in closing the keyhole passage by a screw or other 
plug itself secured by means of a self-contained lock or catch, that is,a 
lock or catch carried in the plug, or by means of a platinum lock, or lock 
of platinum alloy. 

770. T. Ouiver, Dalston, and J. W. Musto, Mile-end, “ Top or mouth-piece 
for cigars and cheroots.”"—Datd 20th March, 1865. 

This inveation consists in attaching to the top or end of the cigar or 
cheroct a mouth-piece, the same to be made in any ornamental shape or 
design, and to be made with and form part of the cigar or cheroot, being 
attached thereto by gum or cement. The said mouth-piece may be made of 
wo.d, bone, ivory, metal, amber, or any other equivalent suitable materia’. 
lo permit the end of the cigar to fit the said mouth-prece it is fermed blunt, 
whereby an cecnomy is effected in the manufacture of tne cigar.—Not pro- 
ceeded with. 

779. W. Menenaus, Dowlais Ironworks, Glamorganshire, ** Machinery for 
working puddled balls or blooms of iron and steel.”—Dated 201th March, 
1865. 

This wachine is mainly intended for working balls, or blooms, or ingots of 
iron and steel as they come from the puddiing fuinace, balling furnace, or 
ingot mould, to prepare the iron or steel for veing further operated upon. 
The machinery is composed of three cylindrical rolis made to revolve in the 
same direction ; the two bottom rolls are so placed that the third shall re- 
volve above and in a line between them, and shall have an up-and-down 
motion imparted to it by steam or hydraulic power. Though the patentee 
prefers up-and-down motion to be imparted to the tup roll, yet either of them 
may be moved from and towards the others. 

781. C. H. PRNNYCOOK, Glasgow, ** Constructing gasometers, tanks, casks, 
&c."— Dated 21st March, 1865. 

In constructing a gasometer, for example, according to this invention, 
instead of attaching to each other the metallic cheeks or plates forming the 
shell by rivetting the same continuelly round their adjacent ecges, such 
sheets ‘are connected together by narrow iutervening seam strips formed 
with grooves on each side, into which grooves the edges of the sheets are 
entered. At the meeting corners lapping pieces are rivetted to the adjacent 
sheets to bind them to each other, while the grooves are made tight by paint, 
cement, or solder. At the bottom edge the frame ring may be formed with 
a groove to receive the bottom edzes of the lowest line of sheets, whilst at 
the angie between the sides and the roof the frame ring may be formed with 
#rooves in suitable positions for the side sheets below, and the roof sheets 
above ; or a narrow grooved seam strip may be us at the angle, and a 
frame ring in addition. In making gasometer and other tanks the same 
general construction may be adopted, but in the place of some of the vertical 
seam strips frame pillars will be required to give strength, such piilars being 
formed with grooves to receive the edges of the adjacent sheets or plates. A 
ring grooved on its underside, and fiuted upon the pillars and sheets at the 
top edge of the tank, will bind the whole together. Casks and sjmilar 
sinalier vessels may be rapidly and economical'y put together in a similar 
way.—Not proceeded with. 

784. D. Gour.ey, Hornsey, “‘ Manufaciure of boots and shoes.”—Dated 21st 
March, 1865. 4 

This invention consists, Firstly, in a peculiar method of fastening the boot 
or shoe, whereby the use of laces and other kinds of fastenings over the arch 


eno 
side 








of the foot are superseded, and the action of the arch of the foot lef: free; 
and also the side springs vow in use, which, by permitting the f..ot to slip 
forward to the toe of the boot, throw much of the weight of the body on the 
toes, and thereby cause serious injury to them. The same fasteni»g forms 
a very material support to the annular ligament at the ance jomt. The 
said fastening consists in a band of leather, or any other suitable material, 
passing over the annular ligament, and fastened by a buckle or other 
suitable fastening. Secondly, the so'e of the foot is pro'ected from injurious 
contact with bard roads ond flagstones, which prematurcly impair the elastic 
tissue cf the sole of the foot, by an elasti¢ material placed between the soles 
of the boots or shoes.—Not proceeded with. 
785. C. Farmer and T. Turner, Birmingham, “‘ Machinery and appliances 
Sor the manufacture of nails, pins, and rivets."—Duted 21st March, 
1865 


This invention relates to machinery for the manufacture of nails, 
escutcheon pins, shoe rivets, and rivets for general purposes, using either 
drawn wire, ronnd or slit rods of iron, or other metal or compound metal, 
according to the purpose for which they may be required, adapting the size 
and proportions of the machinery ‘or large and srrail nails, pins, and rivets, 
aceording to their vari us siz-8; and the invention consists in the employ- 
ment of a suitable stand with a driving shaf; for receiving fixed and loose 
pulleys, with steam or other convenient driving power, or a handle for hand 
work, upon which driving shaft the various cams are tixed or formed for 
actuating the feed motion, a compound grip lever for cording, beoding, 
grooving, or partially worming the said nails or rivets, as well as actuating 
the header, which is held in check by amore or less powerful helical or other 
spring. ‘hese motions will take effect on the top of the stand or frame, so 
that the hi for conveni assumes a Vertical position. The feed 
motion the patentees propose in some instances to work single or compound, 
that iz, to grip the metal of which the nail, pio, or rivet is to be formed in 
one, two, or more sides, as may be preferred or required. In the working of 
the machine the wire or rods may ve taken from a cuil, reel, or otherwise, 
ace rding to its size, and be brought under the feed motion, which is capa- 
ble of being adjusted to any desired length, more cr less, according to the 
general size of the machine, avd the deseriptioa of nail or rivet it may be re- 
quired to siake > after which it is seized by a compound grip mution, which 
not only performs the operations of cording, beading, grooving, or worming 
the shank of such nails when required, but also securely holds the wire or 
rod that is being used during the time the header is performing its work, 
and which head may be diversified according to the die tixed or impressed in 
the header, or the description of nail, pin, or rivet required to be made. At 
this stage the nail or rivet may bejconsidered formed, with the exception of 
cutting off and pointing, and for this purpose the grip motion is relieved and 
the feed motion brovght into action, which advances the nail or rivet partly 
formed, according to the setting of the feed motion, whea two or more 
central dies advance to separate or cut off and then point the najl (when 
nails are being mace) which drop ‘nto a spout to be carried cff into a pan for 
receiving them. By this time the grip motion has again Jaid hold of the 
wire tor the heading motion tv follow upin succession to continae the manu- 
facture, which the patentees have fund may be easily done (without any 
injurious effect to the machine) at the rate of about 200 revulutions per 
minute, more or Jess, as may be preferred, a nail or rivet being formed at 
each revolut‘on of the ordinary shaft ; but for the manufacture of the larger 
desvription of nails, as well as the sort designated counter clout nails, they 
purnose working the machine in close proximity with a hot-air furnace or 
muffle, or other equivalent means, so that the metal may be drawn in a 
lieated state from the muffle into the machine to be worked into nails, in 
which case they employ cold water to flow on the working dies to keep them 
cool, 

789. W. Cuark, Chancery-lane, London, ** Apparatus for cutling pasteboard, 
d&c.”—A communication.—Dated 2lst March, 1865. y 

The First part of this invention reiates to certain new and useful improve- 
ments in the mode of attaching the eutier holders and stocks to the cutter 
beam of pasteboard cutting machives. The Second part relates to new 
modes of adjusting the cutters for the cutting of pasieboard to different 
widths. The Third part of the invention relates to the mode of arranging 
or adjusting the position of the feed rollers uf the mactiue with regard to 
each other. The Fourth part consists in the use of a Ziz-Z.g shaped cutter, 
or cutters, for the cutting of zig-zag edges, which are necessary to be given 
to the ends of a pasteboard box made in the shape of a cylinder, 80 a8 to 
turn the same under the bottom; also in the use of a serpentine-shaped 
cutter, or other desired shapes, according to the cut to be given to the 
pasteboard. The Fifth part relates to certain new and useful improvements 
in machines for the cutting of pasteboards, by which both the scoring and 
through cut may be effected at one operation; and also to covsirucung and 
combining the parts of the machine that the same may be worked in a great 
measure automa ically. 

791. J. Situ, Seaforth, and J. R. Cnease, Egremont, Cheshire, “ Valves 
and other appliances, for a new description of hydraulic engine.” —Dated 
21st March, 1865. - 

This mvention, of an improved arrangement of valves and other appliances 
for the pa'entees’ hydraulic engine, for raising water and other fluids above 
their common Jevel, for which they obtained letters patent dated the 9th 
July, 1863, No. 1706, consists in constructing a reservoir having two com~- 
partments, called the upper and lower cow partments. The upper compart- 
ment has a litt pump, for raising the water or other fluid from the lower 
compartment, producing two different levels of the flatd in the oue reser- 
voir. Into the jower level of the fluid they iosert a portion of a tank or 
tanks, allowing the fluid in the reservor to have free play around them, 
Inside, and on the bottom of the tank or tanks, they fix a box or boxes, 
euch box having two sets of valves composed of guu-metal, one set openmg 
t» the fluid contained in the reservoir. These valves they so a range thar, 
when the pair or set of valves in communication with the fluid in the tauk 
are open, the cther pair or sct are closed, and shut off the commun cation 
with the reservoir, and vice versa. On the upper sive of the bux er boxes is 
a circular aperture, round which is fitted a cup-leather vaive. yar phage 
fits the lower part of an air-tight cylinder or fat, which is inserted “¢ e 
circular aperture, and, by means of connecting rods, the cylinder - i“ 
they attach to the end «f a lever or beam, The other end of the beam 
united by two connecting rds to the crank of the engine and the Pist . . 
of the litt punp. On the shaft is fixed an eccentric to work the gear whie 
actuates the tank valves. On the head of the tank they fix afeed pipe, 
which passes downwards into the upper compartment of the veg peti 2 
having a valve attached to it, which is always kept bencath the high level o! 
the fluid in tne upper compartment of the reservoir, and thus acts te 
syphon. They then fill the tank and feed pipe with water, or some br . 
fluid, and raise the fluid in the lower compartment of the reservoir whic 
contains the lift puwp to within a few inches of the lid of the tank or tanks 
when the engine is ready fur use. . 

792. W. BERRY, S‘amford-hill, Madlesex, “ Apparatus for cutting bread 
or bread and butter.”—Dated 21st March, 1865. : 

This invention has for its ovjects facilitating the catting t h 
bread into slices of any requisite thickness, and spreading butter by mecha- 
nical means on the bread to be so ext, and the invention consists, Firstly, 
of a box open at its upper end, and having a movable bottom or — 
working treely within it. The loaf to be cut 18 supported by this plat! seer 
which is raised by means of a spring, or a rack and pinion, or other —_ le 
means, to such a height as to cause the portion of the loat which it is w ose 
to cut off to project above the sides of the box. Secondly, roe erp om 
having a perforated bottom, through the perforations 1n —_ , ag = — 
quantity of butter is forced on to eacn slice of the bre J oc e = apd 
tureing of the butter through the said perforations being € ected by 
plunger, pressed upon by, or affixed to, a screw or lever. : ; 

794. H. S. Jacons, Portland, Oregon, U.S., “* Machine for dressing and 
rounding the inner surfaces of jelloes.”—Nated 22nd Mar ch, a 

This inveution cannot be deseribed without reference to the reggae ™ 
795. G. FARMER, Old-street, London, ‘* Machinery for cutting, punching, 

raising, shaping, or drawing through, sheet metal by means of tools and 


dies."—Dated 22nd March, 1865. . 

In carrying out these improvements, the inventor first cuts or slits = 9 
sheet metal by circular shears or slitters into strips, by "nipor gece Sais 
width suitable for cutting out a crinoliue clip or other article with a3 2 
waste in scrap as possible. The feeder consists of a slide = ape a 
rods, attached by a slotted cam and crank motion, 50 as. to feec 1 ws : > 
metal forward into or between the cperating tools and vies by a step-by e 
movement. When the metal has been fed forward between acy tom 
dies to be cut and shaped, it is securely held by the end of a -} — 
actuated by a cam on the main shaft or axis of the machiae. : Ps ff the 
and instrament for holding the metal (whilst a blank is being = ¢ : a 
end, shaped, or drawn through) is fitied with guides, which =p eee 
metal from bending. The end of the strip of metal, when it is te 0: 4 
is conducted under a covering guide, and rests upon & bed, ~ pe gee 4 
guide exposing those portions only o7 the metal which are apes a Ad 
punched out by a puach of suitable form, in order to form the oul = 
intended blank. The blank thus far formed on the end reer 4 alee _ 
by the next movement of tue feeder is carried over the bed of the = a 
through tool, and when the punch again descends, the ag ees a 
of the sirip is cut off by a cutter combined with the papch be pages ati 
to, which, at the same time, cuts out the parts to og ee . 
When the blank is cut off, it falls on to, and is forced throug ae tho pres e 
through opening ia the bed by a slide, which turns up oF raises oaameat 
the blanks ready for being used as a crinoline clip, for comnecting ¢ = 
eriooline stee!, as is now weil understood. The drawing-throug pedo 
farnished with suitable stops and guides to conirol the position an ma 
meat of the blank whilst being operated upon. Tne puncd, calter, Ate 
drawing or forcing-through tools or instruments are carrie Be a 
mounted in a box or guides, the slides being conuected to levers w vet 
actuated by cams or eccentrics on the main cam shaft of the machine. 


vvoceeded with. : 

£03. J. J. Canter, Wellington-road, Holloway, “ Manufacture of jewellery 
es, de.” —Dated 22nd March, 1865. _ . ‘ 

This invention consists in manufacturing cases for jewellery, and fo 
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other purposes for which such cases are required, by means of moulding 
them = pressure in iron or other moulds. In order to carry out such 
manvfacture the inventor takes either bag, cap, or milled board, or other 
suitable material, and having reduced it to a state of pulp, by soaking it in 
gum water, or water containing glue, size, or any substance which will 
cause pulp to adhere or cohere together, he takes moulds of the form 
required fur the case or cases to be manufactured, and, having filled the 
same with the pulp, he subjects the moulds to pressure in a screw, 
hydraulic, or other press, After the removal of the moulds from the press 
he dries them either by heat or by a current of air directed upon them. 
The iron or other moulds have holes drilled in them at suitable distances 
apart, for the purpose of facilitating the drying operation.— Not proceeded 
with, 

806. M. MoreGans, Brendon Mills, Somersetshire, “* Manufacture and refining 

of iron and steel.”— Dated 22nd March, 1865. 

This invention consists in an improved moée of purifying or refining 
iron and steel, and of converting crude iron into wrought iron or steel by 
dividing it into minute particles, and causing them to be brought under 
the influence of water, steam, air, or any other gases or fluids, mixed or 
otherwise, to effect refinement or conversion, as the case may be.—Not 
procecded with, 

§07. R. A. BRooMAN, Fleet-street, London, “ Engraving on metal.”—A com” 
munication.— Dated 22nd March, 18t5. 

This invention consists of new processes of engraving in intaglio and in 
relief on metal pletes and rollers by photography, lithography, and by 
biting in an electric bath, or by aquafort:s, for printing on staffs, paper, 
leather, and other substances. We cannot here quote the details of the in- 
vention. 

609. W. M. Banker, Furnival’s-inn, London, “ Argand gas burners.”—Dated 
22nd March, 15665. 

This invention consists in applying a movable valve or regulator to an 
Argand gas burner below its upper surface where the gas is iznited, so that 
the su: ply of air through the Argand burner to the interior of the flame 
may be regulated from time to time according to the quantity of gas 
which is allowed to pass, and is being burnt by the burner. 

8ll. J. Burtey and L. Guover, Birmingham, “ Manufacture of toast 
racks. ’— Dated 23rd March, 1865, 

This invention consists in making toast racks with one entire piece of 
wire cither plain or ornamental, of silver, or other metal or alloyed wire. 
— Not proceeded with. 
$12. F. Firtp and F, Wisr, Chandos Chambers, Adelphi, London, ** Appa- 

ratus for feeding peper to printing machines, and for takng off or re- 
moving and piling the same after printing.”—Lated 3rd Murch, 186. 

For the purpose of feeding paper to printing machines the inventors 
make use of a chamber or chan:bers, or series of c*!ls, having openings 
communicating with the atmosphere, beneath which chamber or chambers, 
or ser es of cells, the paper required to be printe' upon is piled, or beneath 
which it is moved at suitable intervals, and trom which chamber or cham- 
bers, or series of cells, by means of an air pump, or other suitable means, 
the air may be partially exhausted, or into or from which it may be fore d 
as required, so that at proper intervals the partial exhaustion of the 
chamber or chambers, or series of cells, may on its or their, or parts of its 
or their, lower surface or surfaces being brought into contact with the 
upper surface of the pile of paper, and the air partially exhausted from 
such chamber or chambers, or series of cel]s, cause the upper sheet of the 
pile to be held against the lower surface or surfacrs of the chamber or 
chambers, or series of cells, and removed by it or them into a suitable posi- 
tion for being carried in the usual or any other converient manner into the 
printing machine. The discharging of tl.e sheet from the surface or surfaces 
of the chamber or chambers, or series of cell-, is effected by increasing the 
pressure of the air in the chamber or chambers, or series of cells, so as to 
cause a current of air to issue from the opeuings. In taking off the sheets 
after beinm® printed the inventors makes use of a similar srrangement in so 
far as the use of the partial vacuum and p!enum are concerned, thatis to 
say, the sheet on issuing from the machine is guided by suitable tapes, or 
otherwise, so as to come in contact with the lower surface or surfaces of a 
chamber or chambers, or series of cells, from which the air is partially 
exhausted, and which has or have openings communicating with the atmo- 
sphere, so that the sheet is held and moved by suitable mechanisminto any 
required position for being discharged, or thrown down or placed as 
r quire ', wholly or in part by means of air forced through the openings in 
the chamber or chambers, or series of ceils, as explained with reference to 
the method cescribed of feeding paper to the machine.— Not procedeed with. 
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Growing Demand—Harvwares : Stil! ilealthy: Localities Specified : 
Prospects of Dudley: Present Condition of Walsall—Locau Firms 
Iv Dupin: Binmincuam lnpusteian Exaipirion : Award of Prizes: 
Stecl-Cased Iron. 
We are happy to be able to report a decidedly improved tone in the 
iron trade of Staffordshire as compared with the commencement of 
last week. The members of the trade generally are now expressing 
their satisfaction with the result of the Quarterly Meetings as a 
whole. The bareness of the American market in all kinds of iron, 
and other materials for manufacturing bar@ware goods, is exercising 
quite an inspiriting influence throughout this district. 

A feature is now observed in the trade which has been absent for 
a considerable time, There is a disposition on a few hands to buy 
finisbed iron in quantities slightly in advance of immediate require- 
ments; aud were it not for the high price of money checking a 
tendency to speculate, the trade would now be subjected to some 
unhealthy excitement. On the whole the trade are beginning to 
look upon the operation at the Bank as having acted beneficially to 
the iron interest of this part of the kingdom. ‘The tendency of the 
market to rise is conspicuously shown in the fact that prices are 
firmer now than they were before money advauced. As the season 
progresses, however, and we become more dependent upon the home 
dewand than we have been recently. with the northern ports open 
to us, this cheeriness, which is now observable, will be slightly 
sobered; but there is a confident expectation that with the early 
spring a very prosperous time will dawn for the iron interest of the 
country generally. 

Already North Staffordshire houses are so well supplied with orders 
for America that they are getting for their best iron prices which bring 
them up to within 10s. of the standard “list” for South Stafford- 
shire iron; and it is known that South Wales houses are filling with 
American orders for rails. In the same district also it is notorious 
here that the first portion of the immense order for the rails re quired 
for the great Russian double line from the old to the new capital of 
the Russian empire was executed. Bars, however, are not in 60 excel- 
lent a demand in South Wales as they were some time ago; never- 
theless, the demand has improved in the past few weeks. In 
consequence, £7 7s. 6d. is being refused for Plymouth forge bars 
dclivered here, and £7 10s. demanded ; or £7 at the works. 

A further source of encouragewent to the trade is found in the 
prospects of the East India market for railway and other iron. ‘The 
iron to be used on the 148 miles of the Chord line, from Barrakur 
to Luckiesera, with a branch to the Kurhurballee coalfields, will 
Hom mills running in this country to a very gratifying extent; and 
ee M4 — to — the specifications will in all probability 

» «mployed, when other i i i 
listen vaste Pog wise they might be competing with some 
Piz makers report transactions to a larger extent in the past few 
weeks than during any corresponding period for some years past. 
They have maintained the advance of balf-a-crown a ton, which 
they demanded after the bulk of the sales were made at the close of last 
> amy sack and they are now asking another similar advance. Ina 
ied a they have obtained it; end in more have already got 

ait that further rise, An excellent and serviceable forge pig is nuw 
caanging hands in a few cases at £3 17s. 6d. At this figure large 
oe ’n this district are being reduced, as well as the full capacities 
of the furnaces taxed. Buyers generslly have purchased lully to 
meet their contemplated requirements; but scarcely any iron is 
mer ae hands for speculative purposes, notwithstanding that 
sacar a are urging what it 1s not unlikely may prove quite true, 
the ely, that at the present time pig iron is a good investment, At 
jan “rs time so great have been the sales in some cases, that 
- _ is boxsting that they have sold their make up 
y next. The u dented d d for Scotch pigs 
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in America is operating most favourably upon the trade here. 
The fact that there was reason to conclude that throughout 
the whole of tle States there was not, it was computed, more than 
2,000 tons of pigs, having given rise to such a demand in Glasgow 
as to cause screw steamers to be freighted with that commodity at a 
cost to New York of some 40s. a ton, is looked upon here as simply 
astounding. And it is not regarded as surprising, that with such a 
state of things Scotch pigs should be taken out of stock in a few 
weeks to the extent of 90,000 tons. Itis felt that it must be some 
time before the American demand is fully met, especially with the 
prospects that have begun to be held out as the result of the visit to 
America of Mr. Peto and his capitalist friends. Melting pigs con- 
tinue in greater request than forge iron; and the growing demand 
which is being experienced for pipes of large dimensions, for gas, 
water, and sewerage purposes both at home and abroad, operates 
to make the producers of pigs applicable to casting purposes very 
firm in their quotations. 

The ironmasters continue to agitate the question of railway 
charges, and they are being supported by the Chambers of Com- 
merce in the district, who are expressing their approval of what 
the ironmasters are doing, and announce their readiness to co- 
operate with them to the extent that may be desired. When the 
ironmasters meet the carriers at the meeting recommended during 
the proceedings of the Preliminary Meeting, the former will be so 
well armed with powerful arguments that a reduction is sure to be 
declared by the London and North-Western and the Great Western 
companies. On their behalf, however, it is only fair that it should 
be stated that out of the 17s. 6d. charged for delivering iron to the 
docks in London, ls. 8d. goes in collecting at this end, and 5s. in 
carting at the other end; but this explanation does not apply to 
Liverpool as compared with Cardiff, the iron being delivered at 
the ports in each instance with the extra cost of 1s, 8d. only in 
collecting here. 

The coal trade is in a tolerably healthy condition. The demand 
is increasing every week; but much more work might be done if 
there were a greater inquiry. 

The respective hardware trades of the West Midlands remain in 
a healthy condition. In Birmingham there has been no perceptible 
change since our last, business continuing steady in most branches. 
Mr. Arthur T. Becks, of the Aston Works, has failed during the 
week, but his liabilities are yet unknown. In Wolverhampton the 
varied manufacturers are well engaged; in the lock trade steadiness 
prevails, and the safe makers are receiving some good orders. In 
Willenhall and Bilston business is generally active in the more 
important branches; and in the neighbouring towns of Wednesbury 
and Darlaston the tube makers and the rolling stock manufacturers 
are experiencing a vigorous demand for their productions. At 
Dudley, not so muchis being dove. It is nowa matter of complaint 
in that town, which, by the way, is associated with the earliest com- 
mercial enterprises of South Siaffordshire—* the miners are leaving 
the parish!” The principal cause of this is said to lay in the fact that 
tho coal-fields of the neighbourhood have been almost worked out. 
We certainly differ from the Dadleyites in this matter. That town 
stands to East Worcestershire much in the same position that 
Wolverhampton stands to South Staffordshire — it is an old 
established town, and there are many ironworks near, the 
proprietors of which are not likely to shut their eyes to the fact that 
they are within reach of the yet undeveloped ironstone and coal 
resources of East Worcestershire. That being so, we think the 
manufacturing status of Dudley, rather than being on the waue, is 
in a fair way to improvement. 

Industrial enterprise at Walsall has been considerably stimulated 
during the past few years by the development of the mineral re- 
sources of the neighbourhood, and the increased facilities for the 
transit of its productions. The artizans, too, are more thrifty avd 
intelligent than those of the more densely populated portions of the 
district, a fact which would naturally increase the social position of 
any community. 

‘The manufacturers of South Staffordshire were well represented 
at the Dublin Exhibition, and to many of them were awarded medals. 
Amongst these were Messrs. Crichiey and Co., birmingham; Messrs. 
Peyton and Peyton, Messrs. James, Sons, and Avery, Patent Enamel 
Company, and Messrs. C. J. Philp and Co., all of the same town, for 
iron and general hardware manufactures, Messrs. James Russell 
and Co., Wednesbury; Phoonix Nut and Bolt Company, and Messrs, 
Whitfield and Co., of Birmingham, for machinery and tools. 

The jurors of the Birmingham Industrial Exbibition have just 
completed their awards. In the list we find that the first prize, a 
lathe worth £25, has been given to Mr. Peter Gaskill, for his cab and 
car fare indicator, before described in these columns. Thirteen 
tirst-class prizes (silver medals) were awarded ; seventy-two second- 
class (brouze medals), 115 certificates of merit, three honourable 
mentiov, and one book, were also given. ‘The articles which have 
gained prizes consist chiefly of models of machinery. Amongst the 
inventions not exhibited for competition is one of steel-coated iron, 
by Messrs. Lowes brothers, of Westbromwich. This iron is said 
to be a most excellent and economical substitute for steel, and the 
saving in price is from 25 to 50 per cent. 


WALES AND THE ADJOINING COUNTIES. 
(/rom our own Correspondent ) 
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Tue iron trade of Wales remaius in a tolerably ratisfactory state. 
Since lust week no contracts of importance Lave come to hand, 
although several small orders have been declined, the price offered 
not beivg considered suffivient. The favourable position of the 
Staffordsuire trade, as compared with what it was sume time since, 
bas not been without its influence on tie markets of the Welsh 
makers, and should the demand continue as at present, it is the 
opinion of many that it is not improbable that au advance of 1s. 
per ton will shortly Le established. ‘Those, however, who have 
had long expzrience in connection with the trade deprecate the 
idea of an advance in prices, on the ground that it would not be 
long maintained and would only lead to further complications with 
the men, hence the desirability of keepiug to the present scale. It 
can hardly be said now that list quotations cre obtained even with 
the first-class makers; aud as regards the second-class firms, it is 
well known that they are 5s. to 1Us. per ton under, and, therefore, 
it is clear that it would be more prudent to come up to the full list 
prices before any rise is entertained or thought of. Within the last 
fortnight it may be said that an improvement of 2s. 6d. per ton has 
been actually realised, aud if makers were able to ensure the imme- 
diate delivery of some orders offered; it is believed that buyers 
would not be indisposed to give a further slight advance. There is 
no change to record in the American demand, excepting that the 
inquiries are more Dumerous, which indicates that stocks are low at 
New York, and supplies must be had before long. Important 
specifications are looked forward to from India, in order to complete 
tue railway system in that vast country, aud to double the existing 
jiues, a sicp which it appears bas been determined upop. Puddled 
bars are ip request from other districts, and sales are effected with 





but little difficulty. For pig iron the market is characterised by un- 
mistakable firmness, and many makers have sold the produce of 
their furnaces for weeks to come, 

The tin plate trade is in a decidedly prosperous state, and it may 
be truly said that good times have at Jast arrived. We say good 
times, because for four years the tin plate workers have been obiiged 
to submit to ruinous prices, and those whose capital did not enable 
them to stock must have sold at a positive loss. ‘I'he revival of the 
American demand has been the main cause of the improvement, 
and there is also a better inquiry on home account, Charcoals I. C. 
are firm at 30s. per box at the works, and should the requirements of 
the States prove so large as expected during the coming montis it is 
quite clear that prices will go up again. 

Steam coal proprietors are well off for export orders, and the 
collieries are in regular employ. The Mediterranean markets are 
taking large quantities, and the shipments to France, the eastern 
mail stations, and the West Indies, are also considerable. Aberdare 
steam is quoted 11s. 6d. to 12s. per ton free on board at Cardiff or 
Newport. The advent of colder weather has given an additional 
impetus to the house coal trade, and those that depend on the local 
consumption are doing a slightly increased business. Coastwise 
there is an excellent demand, 

There is no change to report in the state of matters at the ship- 
building yards. Iron vessels are being built at the following esta- 
blishments :—Messrs. Batchelor Brothers, Cardiff; Messra. Scott 
Russell, Cardiff; Messrs. T. Spittle and Son, Newport; Llauelly 
Iron Shipping Co. (limited), Lianelly. 

At the slate quarries the usual activity is evinced; the demand 
continues far in advance of the supply, and even when all the new 
quarries in progress are fully developed the increased supply is not 
expected to be equal to the requirements of buyers. 

Scarcity of hands, more especially skilled workmen, is much com- 
plained of at the iron and coal works of South Wales. A number 
of puddling furnaces are idje at many of the works from this cause, 
and it would be safe to assert that thousands of additional steady, 
industrious hands could find regular employment at the various coal, 
iron, tin plate, and other works of the district. Emigration, the 
starting of new works,and other circumstances, have tended to the 
scarcity complained of, and added to this is the fact that for two or 
three days after each pay the men cannot be got to do hardly avy- 
thing, which is a source of great difficulty and loss to the master, 
and is another proof of the correctness of the saying that the 
higher the wages the more the depravity and drunkenness of a 
large proportion of our working population. 

At the present time, when the cholera is making its ravages in 
different foreign countries, and, in fact, the deadly visitor has made 
its appearance in isolated cases even iu this country, everything that 
tends to improve the sanitary condition of large towns and populous 
localities, is a matter that deserves serious attention. Merthyr 
Tydvil is the most populous town in either North or South Wales, 
and, comparatively speaking, it is also an old established town, 
Within the last twenty years it has no doubt increased considerably, 
but not in anything like the same proportion as Cardiff, Aberdare, 
Swansea, Llanelly, and other places that might be named. It is 
the great seat of the Welsh iron trade, and the cualfields of the neigh- 
bourhood also form sn important part of the local industry. From 
this slight description it will be at once gathered that the vast 
population is mainly composed of the lower classes, and heuce the 
additional necessity of the sanitary arrangements being of the most 
complete character. Yet, in the face of all this, no system of 
drainage has yet been carried out at Merthyr, and it was only last 
year that the Board of Health determined finally to drain the town. 
The contemplated expenditure is from £25,000 to £30,000, that is 
for Merthyr proper, and another £10,000 to £15,000 will have to be 
expended to complete the system throughout the neighbourhood, 
Preparations are being made to carry on the works with vigour, 
and it is to be hoped that by next summer the most crowded sireets 
and lanes will be so far served, as to ensure some kind of outlet for 
the soil and refuse of the town. There will be a good fall in many 
places, eo that the sewers will be easily flushed, aud it is not 
expected that any superficial aid will be require. Itis a watier 
for congratulation that Merthyr has escaped so well from epidemics 
during the late hot summer, but prevention is better than cure, and 
it is advisable not to risk another summer under like circumstances. 
Whether the wealthy ironmasters are quite free from blame in so 
long neglecting the necessary sanitary arrangements, is open to 
some doubt, and one thing is quite clear, that if they had resolutely 
supported a drainage scheme years ago, it would have been carried 
out long before this. 

In last week’s report the launch of the barque Iron Queen, from 
Mr. Spittle’s yard at Newport, was noticed, Jt should have been 
stated that the barque was built of Pontypool Blaenavon iron, and 
competent judges state that the plates are, in every respect, unex- 
ceptionable as to quality. ‘The production of plates bas not hitherto 
been an important branch of the Welsh iron trade; but il all the 
iron shipbuilders of the district adopted Mr. Spiitle’s pian of 
patronising local brands, the demand for plates would, no doubt, be. 
much greater than is now the case. 

It will be remembered that the Stock Exchange declined to grant 
a settling day in the shares of the Glamorgan Iron and Coal Com- 
pany (Limited), in consequence of certain irregularities which came 
to the knowledge of the comuittee. Although this d-cision Las, as 
might be naturally expected, had an uufavourable influence on the 
position of the company, yet it bas not been broken up, as wes 
reported a week or two ago. Either the company will go on 
despite the adverse decision of the Stock Nxchauy,e, or a uew 
company will be started to take to the property, and the objection- 
able features complained of will then be avoided. The iatter course 
seems to be the most feasible under the circumstances. 

A meeting of the directors of the Alexandra (Newport) Docks 
Company was held on Thursday at Newport, Lord ‘Tredegar in the 
chair. Mr. Adam, a gentleman with first-class connections in the 
monetary circles of the City, was elected secretary, and it was 
determined that an office should be taken in London, anv that the 
future meetings of the board should be heid there, ‘Two con- 
tractors have, it appears, already sent in their estimates for the 
docks aud railways, and two or three more contemplate tendering. 
The works will be commenced shortly after Christmas. 

The works on the Central Wales Railway have just been com- 
pleted, ana the line will be opened for passenger trailic immediately 
the Board of Trade inspection takes place. The Ceutral Wales 
runs from Knighton to Liaudrindod, where the celebrated miveral 
wells are situated, the entire length of the line being tweuty miles, 
and the cost trom £11,000 to £12,000 per mile. ‘he London and 
North-Western Compauy subscribed £30,000 to the undertaking, and 
they will work the line at a rental that will pay 5 per cent, to the 
shareholders. ‘I'he Central Wales Extensiov, now in course of 
construction from Llandrindod to Llandovery, will convect these 
lines wih the Vale of Towy, Pembroke, and lenby, &c., and there 
will then be an upbruken narrow-gauge communication from 


Shrewsbury and Ciavea Arms, through the central ¢ uuties of the 
principality, to Milford Haven. A direct route to Miiford has been 
the aim of the Londouw and North-Western in promoting these 


schemes, aud in another two or three years its object will be accom 
plished. 


Sream Enaines 1x Franxce.—(From our Correspondent.)—The 
French Goverment having relieved steam engiues iu Fiance from 
the preventive formalities to which they had hitherto been sub- 
jected, aud considering that tho application of measures of safely is 
in sume degree left to the responsibility of manufacturers, has deemed 
it useful to make public, at periodical intervals, the accidents 
attributable to the employment of steam, aud the causes of those 
accidents, A first table has just appeared, showing ti.e dat- of the 
accidents, the nature and situation of the establishment where the 
apparatus was placed, as well as the name of the proprietor aud con- 
structor, the nature, form, and destination of the apparatus used, the 
circumstances and cousequences of each explosivu which may Lave 
taken place, the presumed cause, &c, 
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SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 


Tus Grascow Pia Tron Manker—Tue Inon Trane in Scortanp— 
Turkish War Frigate, tae Apput Aziz—City or GLascow 
Union Ratpway—THe Warter-Supeiy or Giascow—Lavuncu or 
A Screw Steamer at GeeenockK—Launca oF THE TARANAK( AT 
Port-GLascow~—Laroe Meeting or Miners—Carrayess Rat- 
WAy—Asoyne AND BrakmMarn Raipway—Incerase oF TRAFFIC 
Keturys on tHe Scorca Rawways—Divipenps Deciarep ON 
Scotca Ramways. 

Tue Glasgow pig iron market on the 13th and 14th of the present 

month was exceedingly flat, and very little business doing, closing 

on the 14th inst. rather against sellers. On the 16th inst. a large 
business was done, principally one month open, at 57s. 4}d. to 
57s 2d., one month; towards the close the market became very quiet 
but steady—sellers 57s. prompt, with buyers at 57s. eight days, and 
57s. 3d. one month. No. 1 G.M.B., 57s.; . 0. 3, 56s. 3d.; Middlesbro’ 

Werrants, 51s. 3d, to 51s. 6d., cash. On the 17th inst. a great im 

provement took place in the tone of the market. A large business 

was done in Warrants, from 57s. 3d. to 57s. 6d. cash, and 58s. 3d. 

to 58s. 6d. three months open; No.1 G.M.B., 57s. 74d.; No. 3, 

55s. 103d. 

As a rule the iron trade in Scotland is in a very flourishing con- 
dition; at present there are fully as many furnaces in blast for the 
manufacture of pig iron as at any previous period. The malleable 
iron makers, with few exceptions, are still pushed with work, although 
plates can now be had much quicker than formerly; while the 
engineers and iron shipbuilders, although they are not pleased with 
the scarcity of orders, are still keeping their hands well employed. 

Messrs. Napier and Sons, Glasgow, have just completed the second 
of three ships of war for the Ottoman Government, the Abdul Aziz, 
the trial trip of which will take place in a few days, when we hope to be 
able to forward a correct account of her performance. The following 
are the particulars and principal dimensions of the Abdul Aziz :— 
Length over all, 300ft. ; extreme breadth, 56ft. ; depth moulded, 37ft. ; 
tonnage, 0.M., 4,200; draught of water, 24ft. Yin. As she is built 
for a ram, her stem projects 4ft. beyond the upper deck at the water 
line, the strength of which is considerably increased by a centre line 
bulkhead extending backwards about 40ft., and which is supported 
by double angle iron, so as to strengthen it to resist the shock of 
collision with an opponent. For further security this longitudinal 
bulkhead is intersected by transverse bulkheads, thoroughly water- 
tight, and forming a series of distinct compartments. The sides of 
the vessel are composed as follows :—Upon the strong iron ribs there 
is first a skin of strong plates, and upon this a backing of teak Qin. 
thick, and over this are placed the armour plates, which extend 6ft. 
below the water line at the middle of the vessel, and are carried fore 
and aft, so as to extend 4ft. Gin. below the water line at the bow and 
stern. ‘The three lower streaks are 8ft. Gin. deep and 5}in. thick, 
tapering fore and aft at the bow to din. thick, and under the counter 
to 3in. thick, From the top of the three lower streaks to the upper 
deck they are din. thick, tapering fore and aft to 4}in. thick. ‘I'he 
sides are pierced by portholes 3it. Gin. high by 2ft. broad, and 2ft. 
above the main deck. She has horizontal direct-acting engines of 
900-horse power nominal, and they are supplied with steam from 
six boilers. She carries sixteen Armstrong guns, fifteen for 150 Ib , and 
one for 8001b, She is barque-rigged and the lower masts and lower 
topsail yards are made of iron, She was commenced about May, 
1863 5 launched December 29th, 1864, and now finished in October, 
1865. 

The most important and extensive works ever undertaken in Glas- 
gow will be commenced in a few days—works which will clear away 
an immense number of dilapidated and tottering buildings in the 
older portion of the city, and leave, in their stead, the open space and 
iron road of “ The City of Glasgow Union Railway.” This railway 
willconnect the whole of the North British system with the whole 
of the Glasgow and South-Western system and the whole of the 
Caledonian system of railway. ‘The company have obtained running 
powers over the tramways on the south side of the river, they will 
construct tramways on the north side of the river, and thus, by means 
of their bridge to be erected over the Clyde (between the Victoria 
and Hutchesontown Bridges) and branch lines of railway, both sides of 
the harbour at Glasgow will become connected. The engineers for 
this gigantic undertaking are John Fowler, Esq., and James F. Biair, 
Esq., and the contractors for the bridge across the river and a con- 
siderable portion of the main line on either side are Sir Morton Peto 
and Messrs. Brassey, Kelk, and Waring. The line is expected to be 
tinished by January, 1868. The railway No. 1 will connect the Glas- 
gow South-Western anc Caledonian Railways on the south side of the 
«'lyde by joining the Glasgow and Paisley joint railway near Shields 
Bridge at the present level, and will run in a north-easterly direction 
through Glasgow, as hereafter detailed, until it joins the Caledonian 
main line north-east of the city near Milton Farm. This No. 1, or 
main line of the Union Railway, will have a branch line to connect 
it with the general terminus railway near the west end of Scotland- 
street; another to connect it with the south-side station of the Cale- 
donian Railway, and after crossing the Clyde another to connect it 
with the new central passenger station about to be erected on the 
present site of St. Enoch-square: another branch will connect it witn 
the new goods station about to be erected where the venerable 
University of Glasgow now stands, and other two branches will con- 
nect it with the present goods stations of the Caledonian and Edin- 
burgh and Glasgow Railways near Sighthill. 

An analysis of the water supplied to Glasgow for domestic 
purposes was published last week by Thomas Anderson, Esq., 
Glasgow University. In that city they are using a daily average of 
21,738,227 gals. from Loch Katrine, and 3,631,744 gals. from the 
Gorbals Waterworks, making a total consumpt 0. 25,369,971 gals. 
per day. ‘The analysis of these waters gave the following results, 
calculated on LOU‘VU0 parts:— 

Loch Katrine, Gorbals, 
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For the more complete illustration of the nature of the Loch Katrine 
water a more minute analysis is added, giving the amount of each of 
its individual constituents in 1L00-U00 parts. 
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On Monday last was launched, from the shipbuilding yard of 
Messrs. Macnab and Co., Greenock, a very handsome screw steamer, 
of the following, dimensions :—Length, 180ft; breadth, 24ft. ; depth, 
12ft. Yin, She is to be propelled by a pair of direct-acting engines, 
of 70-horse power, which were fitted on board previous to the launch. 
And from the shipbuilding yard of Messrs. Blackwood and Gordon, 
Port-Glasgow, the l'aranaki, for the New Zealand Steam Navigation 
Company. The following are ber principal dimensions :—Length 
of keel and fore-rake, 185ft.; breadth of beam, 24ft. Gin. ; depth of 
hold, 14ft.; tonnage, builder’s measurement, 350 tons. She will be 
propelled by a pair of direct-acting inverted engines, of 90-horse 
power, made by the builders, 

_Un Monaay fast a large meeting of the miners employed at Mary- 
hill, Jordanhill, Govan, and Garseadden Coalworks, was held in the 
Lyceum rooms, Nelson-street. They said they had made up their 
minds to have an advance of wages, and had agreed to strike for not 
less than one shilling per day advance. A ballot then took place as 
to the company on woich the pressure should first be made. The 
Jot fell upon the Summerlee Company, Jt was then agreed that the 





men in all the pits belonging to that company should cease working 
until the advance was granted, that a sufficient sum of money should 
be raised for the support of those out on strike, and that they meet 
again on Wednesday first. The meeting then broke up. 

At a meeting in Wick the other day Lord Caithness read a letter 
from Messrs. Machan, engineers, in which these gentlemen offered to 
do all the engineering of the Caithness line, and deliver it over com- 
pleted and ready for working at £200 per mile, to be paid in shares 
of the proposed undertaking, stipulating, however, that the promoters 
should pledge themselves to go to Parliament either this year or 
next, and adding that no pecuniary payment would be incurred in 
the event of the line not ultimately going on. Lord Caithness also 
stated that the eminent contractors, Messrs. Brassey and Company, 
were prepared to construct the line at about £7,000 per mile, and to 
take shares to the value of £100,00. The Duke of Sutherland was to 
give £50,000, and the Highland Railway Company £50,000, while 
he had no doubt that considerable assistance would be derived from 
other quarters. It was stated that £120,000 had to be raised by the 
county, and £30,000 of that was subscribed at the meeting. 

The works on the Aboyne and Braemar Railway are commenced, 
and the Deeside Railway Company propose subscribing to them. 

There bas been an increase in the traffic returns of the following 
Scotch railways for the last half-year, as under :— 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

LiverPooL: Mersey Docks and Harbour Board—Coat tn THE Nortu 
Riuvrne or Yorksuire—Raitway Matters: North-Eastern District: 
Hull Docks—Steam Fire Eneine: Jnteresting Experiments at 
Hull—Tue Sovurn Yorxsuire Coan Trape — Norru-Kastern 
Matters: Smoke in Newcastle: Tyne General Engineering Com- 
pany: The Cleveland Iron Trade: The Tyne Piers—CENTRAL WELSH 
Ramway—East Norvoik Ramway. 

Tue Mersey Docks and Harbour Board has been discussing Mr. 

Lyster’s scheme for dock approaches, which is to be persevered with. 

Annexed are a few details of the project:—On each side of a high 

level bridge from the landing stage there will be, in addition to the 

inclined footpath, 15ft. wide,’also au inclined carriage-way 25ft. wide. 

‘The terrace promenade will be 80ft. wide and 425ft. long. The foot- 

paths and carriage-way will be continued right past St. Nicholas’ 

Church to a proposed new street between Covent-garden and Tower- 

garden, which curves off into Chapel-street and Water-street. This 

will necessitate the removal or alteration of the following blocks of 
property :—Rebuilding, owner Mr. Wiilis; warehouse, Mr. Ander- 
son; public-house and offices, Mrs. Connigan; water oflice, Mr. 

Krimp ; offices, yard, &c., the executors of the late Deborah 

Greenham ; offices, Mr. Molyneux; offices and warehouse, Mr. 

Drinkwater ; rebuilding, Mr. Anderson; St. Nicholas’ Churchyard, 

the Ecclesiastical Commissioners. The high level foot-bridges run 

from the bottoms of Water, Brunswick, and James streets, and are 
connected by a pathway running along the roof of the George's 
dock sheds. 

It is stated that the search for coal at Thirkleby, near Thirsk, has 
proved successful, and that measures are about to be taken for bring- 
ing the mineral into working. Should the working prove profitable, 
a remarkable change will come over that part of the North Riding. 

The disputed ground of the North Riding mineral field north of 
Malton is again being surveyed in rival railway interests. The 
scheme known as the ** Leeds, North Yorkshire, and Durham” is to 
be re-introduced, with certain improvements. An extended project 
is proposed this year to carry a line by the Durham coast to Sunder- 
land and South Shields. In connection with it is a tunnel under the 
Tees to reach the Cleveland ironstone district. The North-Eastern 
Company introduce a competing project; the Gilling loop line, from 
the Malton and Thirsk to the Malcon and Whitby railways, is being 
re-surveyed, and is to have an extension to the Rosedale iron mines. 
The North-Eastern Company will also form a second route from 
Leeds to Scarborough, via Malton. We learn that there is not much 
chance after all of any scheme being brought before Parliament in 
the approaching session for a new railway into Hull. The com- 
panies having lines adjoining Hull are too closely allied with the 
North-Kastern to undertake it, and the formation of an independent 
company to accomplish the work is very difficult, if not impossible. 
The North-Eastern Company, either not caring to encounter the 
opposition which would be offered to any project for amalgamating 
the Hull Docks, or unsatisfied as to its paying, have, fur the present, 
abandoned the project. 

Last week an interesting trial was made at Hull of a steam fire 
engive, the patent of Messrs. Shand, Mason, and Co. The engine 
was one of the medium size of Messrs. Shand, Mason, and Co.’s. 
The total weight is a little over 30 cwt. A tire was made of wood 
and Messrs. Croft’s Darley main coal, and in seven minutes there 
was a pressure of 10 1b., in nine minutes of 25 ib., and in ten minutes 
of 601b. With the latter pressure operations commenced, the water 
being drawn from the Humber Dock lock pit from a depth of about 
2vft. In the first instance a single jet was employed, such as would 
be used in nine cases out of ten where it was not uecessary to throw 
the water to a great height. The discharge piece employed had a 
diameter of 1jin., and with this a copious volume was thrown freely 
in the first instance probably to the height of 80ft., and increasing 
with the increasing pressure upon the boiler. In the course of a few 
minutes this had reached to 110 deg., and it was afterwards worked 
up to 120 deg., the maximum attainable being 150 deg. With the 
latter pressure the engine is capable of throwing a voiume of water 
to the height of 180tt. Directed horizontally the jet was thrown 
about half or two-thirds of the distance across the Humber Dock 
basin towards the west pier. Subsequently the engine was tested 
with two jets, lin. and jin. respectively, and each of these delivered 
a jet considerably exceeding in force and volume what could be 
thrown by a manual engine. The day was a most unfavourable one 
for the trial, the jet to which the spectators were subjected from 
above being only exceeded by that of the engine. The largest 
mouthpiece, 1jin. in diameter, was not tested. ‘The number of jets 
would, of course, depend upon the situation of the tire; they can be 
turned in any direction that might be required. An engine of this 
kind would cost about £600. Lhe trial was witnessed by a large 
number of persons, and the Mayor of Hull, Mr. Denison (the chair- 
man of the Fire Brigade committee), and other members of the 
corporation, were amongst those present. It may be of interest to 
add that the first steam fire engiue in England was made by 
Braithwaite in 1830. The inventor was before his age, and the 
invention was neglected. In 1858 the London Fire Brigade con- 
verted one of their hand-worked into a steam engine, and in the 
same year the first land steam fire engine was introduced in America, 
at New York. After another interval of slow progress, Messrs. 
Shand and Co. came into the tield. One of their engines was sent to 
St. Petersburg. The London Fire Brigade took another. In 1862 
a competitive trial was held, when Shand and Co. took the firsc 
place. Since then they have taken the first money prize at the 
Crystal Palace competition (£250), and also a second prize of £100. 
In 1864 the same firm took the only gold medal and first money 
prize at the Dutch International Exhibition, and similat honours at 
the Cologne Exhibition last year. ‘The Jast honour has been just 
won at the Dublin Exhibition. Eight engines, smaller than the one 





exhibited at Hull, are in use in London, and others at Dublin, 
Edinburgh, and various continental eities. 

The change in the weather has had the effect of stimulating the 
coal trade throughout the South Yorkshire district. The number of 
wagons engaged is increasing, and the Manchester and Sheffield 
Company are doing all they can to meet the requirements of the 
various collieries. The tonnage to the metropolis is slightly in excess 
of that last year, and orders are coming briskly to hand. For the 
country, the cotton districts, and the Great Eastern Railway, many 
of the leading collieries, such as the Silkstone pits, Derfield Main, 
Elsecar, and others are doing a good business. Hard coal is in ex- 
cellent demand for both Hull and Grimsby for shipment, and the 
Stainforth and Keadby Canal being again opened there is no impedi- 
ment to the navigation. Both goods and coal pass uninterruptedly, 
Coke still inquired for largely, and rates are slightly advancing. 
The colliers of the district met on Monday last at Wombwell, for the 
purpose of asking an advance of wages. It has been said that the 
advance will be conceded by the masters, but the demands of the 
men have first to be submitted. If they are reasonable, it is not un- 
likely that they will be met in a fair spirit. 

There is some talk of getting up a Smoke Prevention Association in 
Newcastle. The fumes from the down-the-water alkali works when 
the wind is easterly blow up the valley of the Tyne and completely 
envelope the lower parts of Newcastle. The smoke from the iron- 
works does little harm, but the discharge from the chemical factories 
is of a very different character. It is positively unhealthy, and destroys 
all vegetation within its reach. The directors of the Tyne General 
Engineering Company have got their prospectus out. ‘hey originally 
intended the site of their works to be at Blaydon, but after further 
consideration they have determined to erect them at Gateshead. Mr. 
Johnson, the Mayor of Gateshead; Mr. Snowball, sanatory pipe 
manufacturer, Gateshead; and Mr. Robert Eadie, are the local 
directors. The deputy-chairman, Mr. Braithwite, is well-known in 
engineering circles. It is the directors’ intention to begin practical 
operations shortly. The shipping of pig-iron from the Tees during 
the past week was of a more limited nature that that of previous 
weeks. The season for foreign-going vessels may be said to have 
closed, with the exception of the few that are now taking in and 
homeward bound from ports in the Baltic. Of merchant iron, rail- 
way bars, wrought iron girders, wrought iron tubing, and ironwork 
ofsuch and similar description, every week larger quantities are taken 
to the Thames for transhipment there for distant foreign ports. In 
the making of plate iron there is no improvement worth noticing. 
For the delivery of pig iron the makers are more and more urgent, 
and there is a great pressure on the railway company to meet their 
home and local requirenents, which pressure is not likely to cease for 
some time to come, seeing that nearly all the makers have their make 
of iron sold for the next four months to come. ‘The state of the 
blast furnaces in the Cleveland district is as follows :—In blast, 83 ; 
out of blast, 19; building, 14. At the last monthly meeting of the 
River Tyne Commissioners, the engineers’ report detailed the progress 
made in the piers works, and stated that the average number of men 
had been 212 on the north and 222 on the south side of the harbour. 

Another section of the central Welsh Railway has been opened for 
traffic. This railway is to develope the resources of Miliord Laven, 
and to attract thither a great portion of the trade of Liverpool. 

The first sod of the long-delayed East Norfolk Railway was turned 
on Wednesday, near Norwich. Several directors of the Great-Eastern 
“ assisted ” at the ceremony, and the line will doubiless become 
eventually part and parcel ot that system. 
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Tue Parsons Guy.—The correspondent of one of tho London 
daily papers writes as follows:—‘‘ The remarks of some of your 
contemporaries on the inefficient armament of the French irouclads 
which took part in the naval festival at Portsmouth, show how 
little is really known in England of what is being done in this 
respect by the French Government. It is true that these vessels 
are at present only armed with the 50-pouuder smooth bore and the 
66-pounder hooped rifle; but the Government is now making 
strenuous exertions to render their artillery superior to ours, and if 
our authorities are not a little more on the alert they will succeed. 
The system which is now being worked out in France owes its 
introduction to an Englishman of the name of Parsons. He 
submitted a plan to the emperor of making new and strengthening 
the old-fashioned cast iron guns by lining them with a reinforced 
tube of steel; the suggestion was acted ov, aud an experimental 
gun altered under Mr, Parsons’ superintendence. The endurance it 
showed was so astonishing that the Government officials, who were 
at first-dead against the scheme, ave now so convinced of its 
superiority to all others that its adoption is decided on, and some 
very formidatle guns are in course of con-truction on this plan. I 
have fortunately been able to obtain full particulars of the trial of 
this gun, for the correctness of which I can vouch, and I think it 
will have the effect of opening the eyes of some of our great gun~ 
makers at home, who as yet have done nothing to equal it. The 
following are the particulars :—The gun was originally a cast iron 50- 
pounder, weighing 63 cwt., and it was converted into a 106-pound : 
rifle, weighing, when altered, about 62 cwt., of which the steel 
lining tube weighed 153 cwt., the original calibre of 6}in. being 
retained. It was tested at Gavre, and sustained 510 rounds with a 
charge of 91b. of powder, and 661b. cylindro conoidal shot, then 
500 rounds with 16}1b. of powder, and 100 1b. cylindrical shot. 
During the test, which continued over a considerable time, the - re 
was constantly gauged, and gutta-percla impressions taken wtallend 
but at the end of the 1,010 rounds not the slightest flaw or enlarge- 
ment of the bore could be detected. A great portion of the firing 
was at high elevations, varying from 15 deg. to 20 deg., es 
some occasions the firing was continued with the greatest rapidt'y 
possible, until the gun was so heated that it was almost dang = 
to load it, and it was then suddenly cooled by deluging it with cold 
water. A number of rounds were also fired with @ considerable 
air space left in the powder chamber, which is well known » 
artillerists to be the most destructive test a gun can possibly 0 
subjected to; in fact every effort was made to burst it, but up 1 
this period without effect, and the gun was then practically as goo 
as when the firing commenced. The charge was then increased to 
26}1b. of powder and a shot of 1351b., in order to test oe gun 
a (outrance, and ascertain if, witb this excessive charge, the yreech 
fastening would exhibit any signs of weakness. Mr. or 
pointed out that from the great length of the charge, — nN 
occupied half the length of the bore, the first shock of the explosion 
would extend to the chase of the gun not designed to sustain o 
and predicted its failure at this point. The gun, however, greg 
ten more rounds with this enormous charge, and burst at t 
eleventh, exactly in the part predicted, leaving the breosh sae 
reinforce intact. I am assured tuat there is no known instance 0 
any gun, however costly, having sustained so severe & test - 
proportion to its weight and calibre; and if the large ne Bo 4 
being made bear anything like a proportionate charge, and s ogg! 
like endurance, they will bs more formidable than anything we 
bave got to bring against them. 
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NOTES ON THE ELECTRICAL CONSTRUCTION OF 
DEEP-SEA TELEGRAPH CABLES. 
I. 

THE data available for the guidance of the telegraph 
engineer or manufacturer in what may be termed the elec- 
trical, in contradistinction to the mechanical, construction 
of submarine cables have not hitherto been collected, ex- 
amined, and presented in a form calculated to render them 
a subject of study amongst the generality of those who are 
interested in the great problems of submarine ae 
The stock of knowledge which we have at hand to aid us, 
as an engineering nation, in giving to the rest of the worlda 
solution of these problems is certainly not deficient in depth 
or in extent, but is insufficiently disseminated, and, owing 
to causes which—in spite of, and partly in consequence of, 
our various scientific organisations—are constantly opera- 
ting to prevent the spread of science, is practically con- 
fined to a few scientific men whose talent for the applica- 
tion of valuable data is apparently by no means equal to 
their ability for abstract investigation. In this circum- 
stance is, we believe, to be found the main cause of deep-sea 
telegraphy being at the present moment at a stand-still, so 
far as regards progress in practical results. Be this as it 
may, the discussion in our columns of questions relating to 
the electrical, as well as to the mechanical, construction of 
deep-sea cables may be attended with advantage ; and the 
observations we propose to offer under this heading may 
perhaps initiate this discussion, whilst affording intorma- 
tion to some who may be seeking it in this direction. 

With the one exception of the last Atlantic cable, sub- 
marine wires have hitherto been insulated simply by “rule 
of thumb,” that is to say we cannot trace the application 
of any accurate theoretical principle in their construction. 
Even in the case of the cable mentioned, a wide de- 
viation is observed from the relative proportions of copper 
and gutta percha theoretically requisite to obtain the maxi- 
mum of efficiency at the minimum of cost ; and the reasons 
for this divergence from the admitted scientific principle 
have not, so far as we are aware, been explained. We pur- 
pose to refer to them further on. 

The “ thumb ” rule which is now mostly prevalent is ‘‘ to 
make the conductor as large as may be consistent with 
financial considerations.” This, though plausible and based 
upon a generally safe principle, is, like most other empirical 
rules, deficient in definition and accuracy, and is fraught 
with some dangers, amongst which that to the pockets of 
shareholders in telegraphic enterprises is not the least im- 
portant. ‘Ihe rale of “as large a conductor as possible” 
is in fact to be accepted with reserve, or at least with 
certain limitations. It is not many years since it was 
rejected in toto by several electricians; and the reasons 
which led to its rejection, and to the adoption in the case of 
the first Atlantic cable of what has been considered a very 
faulty design, are deservingjof careful consideration in con- 
nection with the present subject-matter, since—though 
they are now known to be insufficient to lead to the con- 
clusion that an advantage is gained by constructing a long 
cable with “as small a conductor as possible ”—they afford 
the data for obtaining a golden mean between two ex- 
tremes. It may here be remarked that the Atlantic cable 
of 1858 was probably far more defective in execution than 
in design, electrically speaking; and that the proper 
diameter for the conducting wire of a submarine cable is a 
question which is dependent in very great measure upon 
the nature and cost per 1b. of the material used for the in- 
sulating sheath. The statement which has been made— 
that a certain ratio should be maintained between the 
diameter of the conducting wire and that of the insulated 
core—is liable to some misconception, since the most 
advantageous ratio varies in the case of different insulating 
media, and even with the variations in their price. The 
ratio to be considered is that of electrical efficiency to cost— 
one which should obviously in all cases bear the maximum 
value, so long as the question of mechanical efficiency does 
not interfere with the electrical question. 

And in considering the construction of submarine cables 
from an electrical point of view, care should be taken not to 
underrate mechanical advantages. It is true that the 
commercial value of a cable, when the latter has been suc- 
cessfully laid, is generally dependent upon the rate of speed 
attainable in signalling through the wire; but it should be 
borne in mind that the main difficulty has hitherto been in 
depositing deep-sea cables at the bottom of the ocean in a 
condition of efficiency, and the greatest mistakes made in 
connection with such cables have been those in their me- 
chanical construction. Nevertheless, an electrical objection, 
brought forward by an eminent electrician, but which, if 
it be not almost wholly unfounded under existing circuin- 
stances, is of small moment in comparison with the 
mechanical advantages in view, has been allowed to 
militate against the adoption of a system of constructing 
deep-sea cables which, whatever may be its merits and 
demerits, would doubtless have sufficed to obviate the 
disastrous failures which have again and again occurred in 
the attempt to lay a Transatlantic telegraph. We refer to 
Mr. Allan’s system of placing the strength of the cable in 
the conductor, by forming this of a solid copper wire, sur- 
rounded with fine stcel wires laid with a slight spiral. 
The electrical objection to this system is, that since the 
conducting power of steel wire is much less than that of 
copper, the compound conductor would expose a greater 
amount of surface than does a copper conductor of equal 
conductivity, and would, consequently, by reason of the 
greater inductive charge upon the surface, give, cateris 
paribus, a lower rate of speed in signalling. Obviously 
this is no valid objection if, as may undoubtedly be 
the case, the advantage gained mechanically outweighs the 
electrical disadvantage ; and, indeed, the former might be 
cheaply bought at the cost of the increased quantity of 
insulating material necessary to compensate for the elec- 
trical defect. But while pointing to the inexpediency of 
allowing comparatively slight electrical objections to inter- 
fere with more vital questions of mechanical efficiency, we 
may State that the “serious electrical disadvantage” in 
se — of Mr. Allan's cable is found, upon examination, 

ve no existence in fact, provided the weight of 
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steel be considerably less than that of copper. Owing 
to a solid copper wire being in this cable in 
place of a twisted strand of copper wires, the inter- 
stices in which are filled up with an insulating com- 

und, it is found that the inductive charge in a given 

ength of Allan’s cable may be but very little greater 

than that in a similar length of cable of the ordinary con- 
struction, equal to it in conductive resistance, and in thick- 
ness of insulation. The twisted strand conductor, necessi- 
tated in consequence of a defective system of mechanical 
construction, is open to an electrical objection of at least 
equal weight to that we have refe to, but strangely 
enough, though involving the consideration of a radical 
defect hastent of an advantage, the objection has in this 
case been but little insisted upon. 

Next—in the present stage of our progress—to the ques- 
tion of mechanical efficiency, comes that of electrical 
perfection in regard to the conditions which at the minimum 
cost allow of the maximum rate of speed in signalling. 
Nor should the latter consideration be underrated by those 
whose attention has been mainly directed to the mechanical 
construction of deep-sea cables ; for it is quite possible that, 
of two cables of equal cost and equal length, the one may 
allow of a rate of speed in the transmission of signals 
double or more than double that which is attainable in the 
other, or that the cost of cables equal in electrical efficiency 
may vary in similar ratio. And here perhaps a useful hint 
in relation to signalling apparatus may be given; for it is 
quite possible also to double the commercial value of a long 


| submarine line by the use of improved instraments or 


systems for the more rapid transmission of telegraphic 
despatches. 

By far the most important electrical question to be con- 
sidered in reference to the efficiency of long submarine 
cables is that of inductive resistance, and it is worthy of 
remark that, where this question is duly regarded, perfec- 
tion in regard to insulation properly speaking will, gene- 
rally, be found combined with economy of construction. 
The rate of speed attainable in signalling does not, it is 
true, depend exclusively, as was once supposed, upon the 
inductive resistance of the insulating envelope of the cable 
— considered as the dielectric in an inductive circuit ; since, 
though the quantity of electricity accumulated under a 
given tension as an inductive charge varies inversely as 
this resistance, the conductivity of the wire exerts a ver 
important influence upon the rapidity with which this 
conductor can be charged and discharged in the operation 
of signalling. But, whatever may be the diameter of wire 
adopted for the conductor, it is of great importance in a 
pecuniary sense that the maximum ratio of inductive 
resistance to cost should in all cases be obtained. It willin 
effect be easily understood, even by those who are un- 
acquainted with electrical science, that whilst, on the one 
hand, a wire can be charged and discharged more quickly 
as its conductivity is increased—the conductivity vary- 
ing as the square of the diameter, and the surface, upon 
which electricity becomes accumulated, only in the simple 
ratio of the diameter—it can, on tle other hand, be charged 
and discharged more quickly as the quantity of electricity 
distributed upon a given extent of surface is reduced by 
increasing the inductive resistance. But, as the increase in 
inductive resistance produced by augmenting the thickness 
of the insulating sheath cannot, with any advantage com- 
mensurate to the expense of material, be carried beyond a 
certain point, this thickness should practically be limited 
to that which at the minimum cost gives the maximum 
resistance. And it is necessary, therefore, that we should 
possess reliable theoretical data upon which, in conjunction 
with certain commercial data, we may calculate this 
particular thickness in the case of various available insulat- 
ing materials. We must defer until next week the considera- 
tion of the laws embodying the first mentioned data. 


But before closing the present chapter of notes, it may 
be useful to give a very plain definition of conductive and 
inductive resistance—two distinct properties. which have 
frequently been confounded—and also two or three simple 
formule, in which are condensed the most important elec- 
trical principles applicable in the construction of submarine 
cables, Conductive resistance is the obstacle opposed 
either by a good or a bad conductor to the passage of 
electricity as a current ; inductive resistance is that opposed 
by a bad conductor, or insulating substance, to the accumu- 
lation of electricity as a charge. Thus the quantity of 
electricity passing as a current from a source of given 
electromotive power will be inversely as the conductive 
resistance in the circuit, and the quantity of electricity 
accumulated as a charge will be inversely as the inductive 
resistance of the insulating medium or dielectric which 
necessarily forms part of every telegraphic circuit. Calling 
E the electromotive force and R theresistance, conductive or 
inductive, the quantity, Q, of electricity passing as a current 
or accumulated asa charge may, in either case, be expressed 
by the equation :— 


8 
Q=)- (1). 


In the case of prismatic resistances, either conductive or 
inductive, such as a metallic wire of equal sectional area 
throughout its length, or a flat plate of insulating material, 
the following formula (also bearing out the analogy between 
the conductive and the inductive circuit established by 
Mr. Gaugain and Mr. F. C. Webb) is applicable—/ being 
the length of the wire, or thickness of the plate, and 8 the 
cross-sectional surface :— 


a=! 


- (2). 
5 
But, when / and § are maintained constant, the resistance 
(R) is found to vary in the case of different substances, and 
gives the measure of their specific conductive or inductive 
resistances. Calling r the specitic resistance, the equation, 
when different substances are compared, becomes 
ant? 
=<. 
This equation, it should be pointed out, is inapplicable to 
the inductive resistance in pe ns cable, the resistance 
—unlike the conductive resistance of the wire—not being 
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prismatic but composed of a hollow cylinder of dielectric, 
within which is encased the conductor. 
From the above or (1) it follows also that— 
= a 5 
R=G ©) 
an expression which would at once enable us to obtain 
fe aoe mapa at least an empirical formula applicable to 
inductive resistances in submarine telegraph circuits. 





VISITS TO THE PROVINCES. 
MERTHYR, AND ITS IRONWORKS, 
No. I. 

Tue mining districts of South Wales are situated in the midst 
of a number of valleys, stretching from the northern parts of 
Glamorganshire and Monmouthshire, in the north, to the Bristol 
Channel, in the south. The lafgest ironworks and collieries of 
Wales are, as a rule, to be found near the upper parts of these 
valleys, at distances of from fifteen to twenty-five miles 
from the sea, and separated from each other by intervening rid 
of hills. Thus, there are the Vale of Neath, the Aberdare Valley, 
the Merthyr Valley, Rhymney Valley, Ebbw Vale, and many 
others, all lying nearly parallel with each other, and openiog in 
the direction of the sea. Railways or canals, or both, ran down 
these valleys, in many instances amalgamating with each other 
as they reach the more level ground in the south, and they finally 
terminate either in Cardiff, Swansea, or Newport, the three great 
shipping ports of South Wales, Cardiff being the central and most 


.important. A little of the traffic of the iron districts also finds 


outlets at Neath and Briton Ferry. 

The largest and richest of the Welsh ironworks are at Merthyr, 
which lies at the head of the Taff Vale, and is connected with Swansea 
by the Vale of Neath branch of the Great Western Railway, the 
Glamorganshire Canal and the Taff Vale Railway uniting it with 
the port of Cardiff. Merthyr is rapidly increasing in population, 
and now ranks in the census returns next to Brighton, On both 
sides of the town high ranges of hills cut it off from the neigh- 
bouring valleys of Aberdare and Rhymney; the sides of these 
hills are defaced by great heaps of refuse from the mines and 
works ; railways and tramroads cut up the district in all direc- 
tions, and rise one above the other at different levels on the sides 
of the mountains. Huge chimneys are seen belching forth smoke 
by day and fire by night; while in the buildings beneath them, 
swarthy beings toil amidst fires and furnaces, surrounded by pon- 
derous masses of machinery. From the hilly nature of the 
country, and the large ironworks in the immediate neighbourhood 
of the town, Merthyr by night presents a spectacle of fiery magni- 
ficence an A if ever equalled, 

The people who labour in this black and fiery region hold their 
lives on a somewhat precarious ture, the mturns of the Regis- 
trar-General showing that the mortality in « e Welsh iron 
districts is greater than anywhere else in the United Kingdom. 
This is partiy caused by the nature of the occupations of the in- 
habitants, partly by the extra liability to accidents, partly by want 
of drainage, and partly by drunkenness and want of cleanliness 
in a population continually increasing by new comers, who cannot 
find employment in Ireland or the Welsh agricultural districts. 
The wealth of Merthyr is derived from the three large works in 
the neighbourhood : the Dowlais Ironworks, the largest in the 
world ; the Cyfarthfa Works, the property of the Crawshay family, 
the “Iron Kings” of Wales; and the Plymouth and Penydarran 
Works, recently purchased by the Plymouth Iron Company, Mr. 
Richard Fothergill beivg the managing proprietor. 

A bundred years ago Merthyr was nothing but a moderate. 
sized village, and since that time its prosperity has kept pace with 
that of the neighbouring millowners, growing quietly with the 
times, and presenting few features of historical interest, except 
during the nots. Jn 1800 there was a riot caused by scarcity. of 
provisions. Several houses were plundered, after which the mob 
dispersed without doing much harm. Another outbreak took 
place in 1816 of a not very serious natuze, but the last one, in 
1831, wili long be remembered by the inhabitants. In June, 
1831, the rioters entered the house of Mr. Rowland Fothergill, 
mavager of the Aberdare Ironworks, and compelled him with 
menaces to sign a paper of somewhat unmeaning character, which 
he did, knowing that his life was in peril. After taking every- 
thing eatable to be found in the house they returned to Merthyr, 
where they destroyed the houses of the bailiffs of the Court of 
Requests, and burnt the furniture. They also burnt in the street 
the books of the Court of Requests, as well as the furniture of 
Mr. Coffin; after which they went to Cyfartha, and stopped the 
men engaged in the works from continuing their employment. Soon 
after this Mr. William Crawshay, snd Messrs. Bruce and Hill, 
acting magistrates for Glamorganshire, went to Merthyr with a 
arty of the 93rd Highlanders, followed by a mob of rioters. 
The soldiers drew up in front of the Castle Inn, whence the mob 
was addressed by the High Sheriff, Mr. Guest, and Mr. Wm. 
Criwshay, who exhorted the men to disperse quietly. It was of 
no use. The soldiers were attacked by the crowd, who tried to 
wrest their arms from them; the major and many of the men 
were wounded, when the soldiers placed in the windows, seeing 
that their comrades were threatened with destruction, fired into 
the street, killing three upon the spot. A desperate fight 
followed, in which thirteen more were killed, but in the end the 
soldiers succeeded in dispersing the rioters, although some of them 
coutinued firing into the Castle Inn, one of the shots narrowly 
missing both the High Sheriff and Mr. William Crawshay. As 
night came on the little party at the Castle Inn managed to reach 
Penydarran House, the residence of Mr. Forman, a much safer 
position. For several days afterwards the town and district were 
in a state of great excitement. The rioters surrounded a body of 
cavalry from Swansea, under Major Penrice, and disarmed them; 
but more and more military aid reached Merthyr from different 
parts of the country, till at last the disturbances were quelled 
witbout further bloodshed. The present Mr. R. T. Crawshay, 
then a child, was at the time of these riots given for safety into 
the hands of a workman and his wife living in a cottage on the 
side of the Aberdare hill, opposite Cyfurtha Castle. The ring- 
leaders among the rioters were afterwards taken prisoners, and the 
worst of them only, Dick Penderrin, convicted and hanged. Thus 
the old Iron Kings of this district ruled with a strong hand over 
a turbulent race. They, however, were true public benefac 
in making a district yield food and employment to thousands 
men and their families which once only furnished sustenance to a 
few shepherds, and even before the troubled times just cescribed, 
the strong attachment existing betweee the ironmasters and the 
better portion of the workmen once prevented the sale of the 
Cyfartha Works to Sir Benjamin Hall just as the deeds were ou 
the point of being signed. 1t was only a question of five minutes. 
Mr R Crawshay chanced to go outside the office , where some 
of the men from the mills who had just heard some rumours about 
the sale, surrounded him, and their spokesman, Dick Morgan, said, 
“ We hear, master, you do think of selling the works. Iss indeed !” 
Mr. Crawshay replied, “ Yes, Dick, I do.” Whereupon they im- 
plored him not to sell them, saying it would be a blow to them- 
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selves and their families, and that they would not serve under any 
other master. Mr. Crawshay could not stand this; he re-entered 
the office, and told the then Mr. Hall, in language more emphatic 
than polite, “I won’t sell the works.” Upon this Mr. Hall, to use 
a west country expression, Jooked “main scrow.” He replied, 
“You won't, won’t you?” and hot words fo'lowed, calmed some- 
what by the intervention of the son, Mr. William Crawshay, who 
chanced to be present. Both parties left the office, eager to ob- 
tain those truly British luxuries, legal advice and expenses 
These were not the days of the railway or the telegraph ; so both 
parties posted to London in hot haste, by different routes, with 
all the speed the horseflesh could give, in crder to be first in en- 
gaging the services of Sir Samuel Romilly, who was then in the 
height of his fame. Mr, Crawshay sped on his way by the 
Brecon and Hereford road, reached London and the office of Sir 
Samuel Romilly; and after the interview, as he left the house of 
that eminent counsel, he met Sir Benjamin Hall coming in. They 
passed each other in the passage. The works in the end remained 
the property of the Crawshay family, and the words of Dick 
Morgan have had their effect, both on the House of Commons 
and the House of Peers; for the owners of the large Welsh iron- 
works have gained influence enough to occasionally send them- 
selves or their representatives to both, as instanced in the one or 
other of the cases of Lord Llanover, Sir J. Baily, Bart., M-P., Sir 
J. Guest, Bart., M.P., the Right Hon. H. A. Bruce, M.P., and others. 

The Glamorganshire canal, by which route alone goods were 
once carried from Merthyr to Cardiff, is 25 miles in length, and 
was opened in 1798. It has a fall of from 500ft. to G0O{t., has 
forty locks, cost £100,000, and has a branch to Aberdare, ‘The 
Taff Vale Railway, one of the best paying lines in the kingdom, 
also runs from Mertbyr to Cardiff, and was opened in May, 1841. 
As it passes through a very hilly country it has plenty of heavy 
bridge work, and at Navigation Junction the trains have to be 
drawn, locomotives and all, up a steep incline by means of a sta- 
tionary engine and ropes. At the present time some heavy work 
is being executed whereby the gradient will be rendered less steep, 
and the stationary engine abolished. The broad gauge afterwards 
reached Merthyr by the Vale of Neath line in 1852, and within 
the last year or two railways from Abergavenny and Brecon have 
been constructed to within a few miles of Merthyr, their further 
progress being retarded by the difficulties and expenses of the 
route. 

In former times, as at present, Merthyr was very unhealthy, 
and Dr. William Kay, of Bristol, after making an official investi- 
gation of the subject, calculated that in 1851 the average age at 
death in Merthyr was 17} years, being rather less than half the 
average length of life in the healthiest district in the kingdom. 
Typhus fever and cholera habitually made deadly ravages in the 
town, and as soon as the Public Health Act came into operation in 
1850, it was found absolutely necessary to supply Merthyr and 
Dowlais with water. LEngincers were invited to send in plans to 
supply water by gravitation, the choice of the source being left 
to the candidates. The plans of Mr, Lynd, now engineer to the 
Manchester Corporation, were accepted. He proposed collecting 
water cn the mountains, below the Brecon Beacons, at about eight 
miles from Merthyr, and delivering it at the bighest level at the 
top of Dowlais, whence all the rest of the town could be supplied 
As these plans, however, did not altogether meet the views of 
the ironmasters and the wants of the town, they were reconsidered 
by the local authorities and ultimately rejected. The eminent 
engineer, Mr. ‘Thomas Hawksley, was then employed, and he 
suggested the construction of the present works, which consist of 
the Peatewyn reservoir upon the river Taff Vechan, where it acts 
as a compensation reservoir for the ironmasters. It is about six 
miles from Merthyr, and contains when full 63,000,000 cubic feet 
of water, covering an area of 100 acres. The town is supplied 
with water direct from the river Taff Vechan above the reservoir, 
whence the water is delivered by 14in. pipes at Penybryn, about a 
mile from Merthyr, where depositing tanks, filter beds, and a 
covered reservoir are constructed. From this place the whole of 
Merthyr and Penydarran are supplied by gravitation, but for the 
upper part of Dowlais the water is pumped by two engines of 
14-horse power each, made by the Vulcan Iron Company, 
Warrington, delivering it into a small covered reservoir at Dowlais. 
The total length of pipes of various sizes, from I4in. to 2in. in 
diameter, is forty-two miles. The total cost of the whole of the 
reservoirs and works was £82,000, raised by the Board of Health 
on mort.age of the rates, to be paid off, with interest, in thirty 
years, five of which have now expired. ‘The yearly payment by 
the town on this account is £5,577. ‘The present daily consump- 
tion of water by the town is 150,000 cubic feet, and the revenue 
from the water rates now amounts to about £4,000 a year, 
showing that the new waterworks are becoming valuable property 
to the town. As regards the compensation reservoir, as long as it 
contains 20,000,000 cubic feet, the millowners have the power, 
under the Waterworks Act, of drawing off the water as rapidly as 
they require it. When the water sinks to 20,000,000 cubic feet 
the minimum quantity to be discharged is (by agreement) 110 
cubic feet per minute. When it sinks to 6,000,000 cubic feet, 
which it never has done, even in the excessively dry summers of 
the last two years, the minimam quantity supplied to the mill- 
owners will be reduced to 90ft. per minute. ‘There is an escape 
of water from the reservoir through the fissures in the limestone 
rock, whereby an average quantity of 150 cubic feet per minute 
is discharged into the river, some of this amount, however, coming 
from springs. All this leakage, which varies in quantity accord- 
ing to the height and pressure of the water in the reservoir, is 
calculated in the quantity supplied to the millowners. ‘The 
waterworks were constructed by Messrs. Tomlinson and Harpur, 
of Derby, under the direction of Mr. Samuel Harpur, now town 
surveyor of Merthyr. The total expenditure of the Merthyr 
Board of Health is covered by two rates in the year, ruising about 
£10,500, of which one-third is paid by the ironmasters 

At present there is a break at Merthyr between lines of railway 
that will in future more directly unite North and South Wales. 
The railways striving to enter Merthyr meet with great difficulties 
from the mountainous nature of the ground, and general heavy 
expenses. The London and North-Western Railway Company 
propounded a scheme last session to unite the Merthyr and Aber- 
yavenny line, with the Vale of Neath Railway. For various com- 
mercial reasons this project has been abandoned. The plans in- 
cluded a very large and expensive viaduct, besides which the 
proposed line was forced to make an ascent of 700ft. in a distance, 
in a straight line, of a little more than two miles, an ascent which 
with difficulty could be overcome by gradients of about 1 in 40, 
The Brecon and Merthyr Railway Company is now making the 
link which will supply North and South Wales with more direct 
communication than hitherto, by means of the Cyfartha branch, 
which will connect the Vale of Neath and Taff Vale Railways 
with the Brecon and Merthyr Railway. This branch, although a 
short one, isa very expensive length, and requires two noble stone 
bridges or viaducts, upwards of 100ft. in height, and consisting 
respectively of tifteen and seven arches of 40ft. span, over the 
rivers Taff Vawr and Taff Vechan at Cefn and Pontsarn, Both 
bridges are built of the limestone of the district, but are not yet 
quite finished. The contractors for the Jine are Messrs. Savin and 
Ward, who with Messrs. Watson and Ce..aud Messrs. Davies and 





Roberts, have within the last few years been covering Wales with 
railways in all directions, principally at theirown expense. When 
the Cyfarthfa branch of the Brecon and Merthyr Railway is finished 
it is almost certain that the London and North-Western Railway 
Cothpany will obtain running powers over it, whereby trains can 
come direct into Merthyr from Euston-square, via Abergavenny. 

Another great work of the future in Merthyr is the drainage of 
the town and district, which has not yet been commenced, not- 
withstanding the large population. The plans prepared by the 
town surveyor, and passed by the Government engineers and 
the Secretary of State, provide for the entire sewage of Merthyr 
and Dowlais, and for the disposal of the sewerage by irrigation in 
the surrounding country. These plans appear to be very complete, 
and include ten miles of oval brick sewers of from 30in. to 50in, 
diameter, and nineteen miles of pipe sewers of from Yin. to 12in. 
in diameter. Flood outlets are projected for discharging any sur- 
plus of water in times of storms and heavy rains. The works 
have been let to Messrs. Isaac Dixon and Co., contractors, of 
Liverpool, whose revised estimate amounted to £24,068, instead 
of £26,123 as already published in THe Encivzer. The sum 
borrowed by the town for the construction of the works is £27,000, 
being the amount of the surveyor’s estimate. and this sum is 
already in the hands of the town treasurer. The drainage works 
will be commenced in a few days, and, by agreement, they must 
be completed within two years. 

A new feature in the trade of Merthyr is that within the last 
few years the ironmasters have entered into the coal trade. Large 
quantities of coal are exported to all parts of the world by the 
Dowlais lron Company, and Mr. R. T. Crawshay is making pre- 
parations to enter into a similar business. It is a curious fact as 
regards Merthyr, that although coal and iron are so plentiful on 
the spot, and the whole country is alive with locomotives and 
engines, all the best steam machinery connected with the 
ironworks is made at a distance and brought to Merthyr 
by rail. Neither are the smaller description of iron goods 
manufactured on the spot, and in many instances the 
identical iron made in Merthyr and sent to England has been 
traced back to Merthyr and South Wales in the shape of 
manufactured goods. ‘The manufacture of nails, wheels, and 
axles, iron hurdles, and other iron goods in large demand in the 
surrounding country, is not carried on at all,or to any extent worth 
noticing, in the Welsh iron metropolis, Good schools have been 
established by the millowners, although in this respect Merthyr 
proper is not well supplied. The Dowlais Works, the property of 
the late Sir John Guest, Bart., are now in the hands of two trustees, 
Mr. G. T. Clark, who has given a greater impulse than anybody 
to the establishment of schools in the district, and the Right Hon, 
H. A. Bruce, M.P., who has devoted most of his time and atten- 
tion in the House of Commons to the promotion of national 
education, 


THE DUBLIN TRUNK CONNECTING RAILWAY. 
A TUNNEL UNDER THE LIFFEY, 

In the session of 1864 the plans of the Dublin Trunk Connecting 
Railway were first deposited in Parliament amid strenuous opposi- 
tion, there being no less than five competing schemes, all having in 
view but one object—the connection of the Dublin termini of the 
Irish trunk railways entering that city. ‘Two of these schemes were 
based on the plan of erecting a central station, whence lines should 
branch to the different trunk railways, but the other three each 
purposed to make a railway round the suburbs of the greater part of 
Dublin, uniting the different lines as it crossed them. Tho capital 
necessary for the central station lines was in one instance calculated 
at £800,000, and in the other at £1,000,000. The parliamentary 
committee were so satisfied with the plans submitted to them by one 
of the central station companies that they intimated to the Dublin 
Trunk Connecting Railway Company that it would be no use their 
taking any further steps in the matter. This took. place imme- 
diately before the Easter recess. After thirty days’ deliberation, 
however, the plans of the Dublin Trunk Connecting Railway Com- 
pany were unauimously accepted by the committee, and the plan 
they first accepted was thrown out, more especially because the ex- 
pense of carrying out the plans finally accepted would be only about 
£250,000, and gave the public the same accommodation as the 
others. Another feature was that the accepted plans brought the 
whole of the trade of the port of Dublin into more direct communi- 
cation with the existing lines. 

The new railway wili begin with a junction with the Great 
Southern and Western Railway of Ireland at its terminus near the 
Phcenix Park. It will then be carried across the Liffey at a con- 
siderable angle by a skew girder bridge of six arches, supported on 
columns, each arch having 60ft. span, or about 30ft. on the square. 
The railway will next cross Parkgate-street on an ornamental girder 
bridge, and in this street there will be a station. Afterwards it will 
cross Aughrim and Prussia-streets, between which there will be a 
station for passengers, as well as a very extensive one for cattle— 
the Dubliu cattle market being at this spot. Here a large abattoir 
will be established by a company, so that the cattle will be brought 
by the new railway to market, where they will be immediately 
under the eye of the Government inspector, and, after examination, 
slaughtered on the spot, and in the majority of cases at once 
shipped at Dublin or Kingstown as dead meat. The new line will 
next cross the Circular-road, and the Midland Great Western 
Railway of Ireland, with which it has up and down junctions. A 
station is to be built in the Phibsborough-road, whence the route of 
the railway leads across the Royal Canal and one of its branches, when 
it will have a junction in the Liffey branch of the Midland Great 
Western of Ireland. Another main street it is intended to cross is 
Drumcondra-hill, where a station will be built. After crossing 
Ballybough-road it will have another station in the North Strand, 
beyond which point it will cross the Dublin and Drogheda Railway, 
with which it communicates by up avd down junctions, From this 
point it descends for a distance of half a mile by gradients of 
1 in 70, to the river Liffey, under which there will be a tunnel, the 
most important piece of work on the whole line. 

The total length of this tunnel is 524 yards, one length of it— 
95 yards—being horizontal, and the remainder having a gradient of 
lin 70. It is approached on both sides by a covered way. ‘This 
is, in fact, two tunnels side by side, one for the up and the other 
for the down line, and the two will not be constructed together, but 
one always 12ft. or 13{t. before the other, so that the water, by any 
accident, is not likely to break into both at the same time. By 
making two tunnels instead of one more strength also will be 
given to withstand the superincumbent pressure. Each of these 
tunnels is 15ft. horizontal, inside measurement, and 145{t. from the 
rail level to the top. 

Borings have been taken in the centre and on each side of the 
Liffey to ascertain the nature of the ground through which the 
tunnel will have to pass. These borings show that it will have to 
be built in a thick stratum of stiff blue clay, full of large limestone 
boulders, and it will rest upon solid limestone rock. The boring on 
the north side of the river commenced about 8/t. above high water 
mark, and passed through 15ft. of mud and loam sand, 3ft. of loam 
gravel, 18in. of sand and gravel, 18in. of fine sand, 1ft. of sand and 
silt, lft. of sharp sand, 9ft. of coarse gravel, 1ft. vein of clay, 3it. 
strong loam sand, 1ft. 6in. sand and gravel, 17{t. 6in. blue clay and 
boulders, 1ft. Gin. boulder, 5ft. 6in. blue clay, 2ft. limestone rock. 
On the south side were—14ft. mud and loam sand, 6ft. of sharp 
sand, 3ft. mud, 2ft. sharp sand, 12/t. gravel, 17ft. blue clay, 4ft. rock. 
To the centre of the L'fley the borings gave the following :—Below 








the bed of the river, 5ft. clay and silt, 2ft. Gin. silt and gravel, 
3ft. Gin. gravel, Gin. vein of clay, 7ft. sand and gravel, 19ft. blue 
clay, 3ft. boulder, 1ft. Gin. blue clay, 2ft. rock. The tunnel, then, 
will pass through blue clay, and rest principally upon limestone 
rock. The engineer, Mr. J. S. Burke, by whom the works were 
designed, states that the stratum is very different to the treacherous 
London clay, and is of astiff character, very impervious to water. 

The shafts for the tunnel have already been commenced on both 
sides of the Liffey, and are being pushed on with vigour. The 
side walls are built on a strong iron curb, constructed on the princi- 
ple of some designed by Brunel when sinking the shafts for the 
Thames tunnel. The walls, as they are built up on this curb, are 
bolted to it at intervals by means of iron rods, and as the earth is 
dug away the curb and the walls above gradually sink by their own 
weight. By this plan water is prevented from coming in at the 
sides, nor has any yet been met at the bottom of the shafts. A 
depth of 20ft. is, however, all that has been reached as yet. 

Most of the bridges and works on the line are to be built of stone, 
which is found in abundance in the cuttings. Tramways for goods 
traffic are to be made to the docks on the north side of the river, and 
on the opposite side of the Liff-y is to be a station at Irishtown, and 
finally a junction with the Dublin and Kingstown Railway at 
Sandymount. 

A company has been formed, and will shortly submit to Parlia- 
ment its plans for constructing on the south side of the Liffey a 
large floating basin, covering an area of about twenty acres. © It 
will have au entrance lock 400ft. long by 80ft. wide, through which 
the largest steamers will be able to euter at from an hour to an 
hour and a-half after low water. This dock will be close along- 
side the Urunk Connecting Railway, and hydraulic lifts will be 
erected to raise coal from the ships into the railway trucks, the 
imports of coal at Dublin being very large. Although a metro- 
politan line, the new railway will be cheaply made, because it 
passes through much ground in the suburbs not much covered by 
building operations. When completed it will be to Dublin what 
the North London line would be to London did it cross the Thames 
at each end before terminating. ‘The greatest gradients on the 
Dublin Connecting Railway will be 1 in 70, the greatest curves 
about fifteen chains radius, the gauge O/t. 3in.—similar to the rest of 
the Irish system, and the length seven miles. By means of the 
new line, passengers arriving at Kingstown by the Holyhead steam 
packets will be able at once to proceed by rail to their destinations 
in other parts of Ireland, and the mail service will be considerably 
accelerated. Very much of the traffic of the existing lines iu 
Ireland must of necessity pass over the new railway, which will 
besides have a local suburban traffic, analogous to that possessed by 
the North London. The deep water at all times of the tide of the 
Kingstown and Holyhead harbours is another feature in favour of 
the new line, as regards its cattle and mineral traflic, and the London 
and North-Western Railway Cumpany warmly support the scheme. 
The contractors are Messrs. J. and C. Rigby, who undertake to com- 
plete the line for £37,000 per mile. It is expected that the railway 
will be finished in eighteen months or two years. 





ComMMENCEMENT OF THE FortH Baivce.—This gigantic undertaking 
may now be said to have fairly commenced, and to have commenced 
under unexpected favourable circumstances. The construction of a 
pier near the middle of tie Forth has been contracted for, and the 
contract has been entered into at a price no less than £8,0U0 under 
the estimate of the engineer. The pier, though not of the largest 
dimensions of those proposed, is upon a very great scale, and the 
foundation will be no less than 45ft. below the surface. ‘The eon- 
tractors are Messrs. Jilks, Wilsov, and Co., of Middlesbro’, an opulent 
and enterprising firm. The contract price is about £17,000, instead 
of £25,000 as estimated by Mr. Bouch. The pier will be finished by 
May next—a result in the m«tter of speed in construction of the 
adoption of the system of founding, without piling or cofferdams. 
This system, which has been recently applied by Monsieur Kalebot 
in the Garonne, on a great scale, with perfect success, proves to be 
a revival of an ancient method which was used in the construction 
of the old bridge of Westminster. In one important particular the 
plan adopted by Mr. Bouch differs from the method of the French 
engineer. Ia the lower portion Mr. Bouch uses green beech instead 
ofiron. The durability of green beech—that is, of beech with the 
sap in the tree, and used immediately alter being cut down—when 
coustantly immersed ina river or sea, and used iu a situation in 
which there is no substantial alteration of dryness and moisture, 
has been proved by the remarkable discovery of Mr. Edwin Clarke, 
that such wood in the Thames exists in a condition of the most 
perfect soundness for an ascertained period of at least 600 years. 
lron, to a certain extent, used under such circumstances is liable to 
corrosion. The pier, when constructed, will be tested by an enor- 
mous weight of iron rails. Our readers may form some conception 
of the extent of the foundation of the pier when it is stated that it 
will occupy @ space nearly equal to one half of Westminster Hall. 
The formation of the pier is proceeding in the harbour of Burnt- 
island, from which at the proper time it will be floated to its position 
and sunk. Our arboricultural friends will be glad to learn that a 
new value is given to the beech by its probable extensive appli- 
cation in works to which it has uot been applied for centuries. It 
is not a little singular that while it has been to a large extent 
superseded by iron in beetling works and machinery, and had 
thereby greatly lost its value, it is now in its turn superseding iron 
in the construction of river works. —Railway News. 


Tue Manvuracture oF Coke From Smaut SLACK IN STAFFORDSHIRE. 
—(F rom a Correspondent.)—The existence of immense quantities of 
fine coal slack in the South Staffordshire and other mining districts 
in a state almost, if not quite, commercially valueless, is a fact 
well-known to those acquainted with the coal and iron trades of this 
country. The fact that most of this slack, which has hitherto been 
considered waste, possesses all the chemical properties of the coals 
from which it is derived, has also been for some years forcing itself 
upon the attention of those interested and stimulating their efforts 
to recombine it as a fuel suitable for smelting and other purposes. 
The extensive use of coke in iron smelting and the advantages 
accruing therefrom, shows that the most obvious way of utilising 
this slack, viz., by converting it into coke, would also be the way 
of giving it the greatest possible value. The difficulties in the way 
of coking the Staffordshire slack arise from the fact that, although 
possessing the valuable properties for which Staffordshire cval is 
noted, it does not possess sufficient bituminous matter to cause it to 
cake or bind in the process of coking. ‘The most successful method 
in coking the Staffordshire slack is found to be by mixing with ita 
certain portion of bitumen, in the shape of Welsh or other bituminous 
slack. ‘Ie greatest difficulty at present experienced is with respect 
to the ovens, as in those hitherto in use the heat developed iu the 
process of manufacture is not applied with an effect or uniformity 
suflicient for the thorough fusion cf a thick mass of slack and the 
production of good hard coke. The charges are fouad to be caked 
only in layers at top and bottom, the interior of the charge being 
imperfectly fused and waste. With a view of remedying this defect 
in the process, Messrs. Hinchlin and Pardoe have produced an 
arrangement of ovens which has been employed with much success. 
The principle on which they are constructed is that of causing the 
flame and gases from each oven in a group to enter a common system 
of flues passing over and under every oven in the series, thereby 
causing a thorough intermixture of the gases, the development of 
intense heat and the application of the same in a more uniform 
and effective mavner than hitherto, the coking chambers being, as 
it were, enveloped in fire. It is found that the ovens will thoroughly 
fuse and convert into best hard coke, thick charges of Staffordshire 
slack with a less proportion of bitumen than is used habitually. The 
charges are so thoroughly fused that they are drawn en masse, the 
doors being as wide as the ovens. Any one or more of the ovens 
ina series can be drawn and re-charged without interfering with the 
others, and the charge is immediately ignited by the heat of the 
contiguous ovens and upper and lower flues, and, in its turn, con- 
tributes to the general cffect. 
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HOW FORTUNES ARE MADE IN THE OIL | 


REGIONS. 

Ovr contemporary, the Railway News, contains a very interesting 
article on the oil regions of Pennsylvania, from which we make the 
following amusing extract :— 

“It is not true that all persons connected with oil production are 
swiudlers, or that everything connected with oil territory and oil 


wells is a swindle. The business is as legitimate in every respect as | 


any other, and a large proportion of the men engaged in it are of 
the strictest honour und probity. But in oil mining, even more 
than in other kinds of mining, the door is open for various kinds of 
fraud, and there are always sharpers enough to take advantage of 
every opportunity. Every step in the process of oil mining has to 
be narrowly watched if the stranger does not wish to be victimised. 
Various artifices are resorted to for the purpose of getting up ‘ oil 
excitements’ in new localities. Springs that for generations have 
yielded pure water suddenly become ‘oil springs’ by the judicious 
application over night of some crude petroleum. Sometimes a 
mistake is made, and the refined product is used in the ‘ doctoring ’ 
to the speedy discovery of the cheat. One ingenious speculator 
owning a tract of ravine where no oil deposit had ever been heard 
of buried over night a cask of refined petroleum in the bank and 
broke in the sides. The hole was filled up and the turf carefully 
replaced. Soon the oil exuded through the bank into a small 
stream, was accidentally discovered, and great excitement followed. 
A couple of speculators secretly dug into the face of the bank, and 
finding an increasing drip of oil bought the Jand at a high figure, 
and commenced exploring further. The pure quality of the oil was 
considered a great advantage, and a phial of it was taken to the pro- 
fessor of chemistry at a ueighbouring college for analysation. ‘The 
professor held the phial to the light, shook it, and solemnly twisted 
the ccrk around previous to drawing it out. The cork squeaked, 
The professor proceeded no further with his analysis, but gave his 
report in these few words : ‘ Gentlemen, you are sold.’ The absence 
of lubricating property, evidenced by the squeaking of the cork, 
proved that ihe oil had been refined. The bank was dug further 
into, and the ‘ planted’ barrel discovered. 

“A story is told of a Western Virginia dame who threw some 
crude oil into a ditch with the intention of deceiving some 
speculators from the East. ‘The bait took and the land was leased 
at a good figure. Strange to say, the lessees struck a flowing well, 
greatly to the disgust of the Virginian dame, who repented not 
having made a better bargain with her customers. An ingenious 
trick in connection with oil springs has been more than once 
practised in places where heavy oil gathers on the surface of the 
water in old salt wells. To show the thickness of the oil accumu- 
lated within a given time a long stick is pushed down and comes 
up smeared with oil, the extent of the smearing being supposed to 
show the depth of oil, A moment’s reflection will show that as the 
oil lies on the surface of the water a thickness of the sixteenth of au 
inch will completely smear a stick six feet long if pushed down its 
whole length and brought slowly up. The device is very trans- 
parent, yet, in the excited state of an oil-seeker’s mind it is rarely 
detected, 

“ When wells have been sunk and found unproductive there are 





various ways of concealing the truth and defrauding some unsus- 
pecting stranger Into a purchase. A common method is to slyly | 
convey some crude oil into the well by night, and then pump it up | 
in the presence of the stranger who is to be taken in. One of the | 
most elaborate tricks of this character was perpetrated last spring at | 
a well uear Franklin. The well proving unproductive, the engine 
conveniently broke down, and several days were occupied in fixing 
itup. In the meantime the little almost inaccessible nook in which 
it was located was boarded off from the too curious public. A tank 
holding about one hundred barrels of oil was ‘ planted’ in the 
ground, with a gaspipe leading from the tank to the well hole 
below the ‘ seed-bag,’ where it was secure from observation. The 
oil flowed down the outside of the pump tube into the bottom of 
the hole, and was there ready to be pumped up. All being ready, 
the engine was set in motion, and the pumps brought up a good 
stream of oil, The news of the new ‘strike’ rapidly spread, and a 
crowd gathered, There was no mistake about it, the yield was 
steady and good. An offer was made to purchase the well at the 
then current rate, four thousand dollars for every barrel of pure oil 
yielded in a day. The offer was accepted, and the intending buyer, 
to prevent tricks, determined to watch the yield all day. ‘The result 
was perfectly satisfactory, the engine worked steadily and the flow 
increased. The rate having been settled on at twenty barrels per 
day, the price was fixed at eighty thousand dollars, and paid on the 





spot. For two days longer the well yielded steadily, and then 
stopped. The tubing was drawn to refix the seed-bag, when the 
Saspipe was pulled up and the cheat discovered. A diligent search | 
failed to bring the original owner of the well to light. He had 
business somewhere else. 

“Another and very common way of deceiving an intending | 
purchaser of a well is to ‘pump by head.’ The well is left idle 
until the time set for its being ‘shown off.’ Then the engines are 
set to work, and the accumulated oil is pumped up in a thick stream. 
As soon as signs of exhaustion appear the engine breaks down, and 
the ‘test’ ends. Oil well engines are perpetually breaking down. 
It is true this frequently happens with good wells, but with 
doubtful wells they break down at most opportune times to save the 
credit of the well. 

_ “it is exceedingly difficult to get at the facts in relation to the 
yield of a well. Exaggeration is the rule, and from 25 to 50 per 
cent. should be deducted from nearly every statement as to the 
yield of a well. When first ‘struck,’ it is the usual practice to 
telegraph by one or other of the lines that cobweb the entire oil 
region that a one hundred, two hundred, or even an eight hundred 
barrel well has been struck, and, it is thought, will go even higher. 
Should it prove, as is likely, a failure, nothing more is beard by 
telegraph, and visitors are told ‘she has not been tubed yet,’ or that 
the engine has broken down. Should the well flow, or yield fairly 
by pumping, the product is systematically exaggerated, partly from 
Jutention and partly from the impossibility of ascertaining the 
exact amount, and the desire not to have the report err on the 
Wrong side. The United States Revenue tax of one dollar per 
barrel on the actual yield has lately tended to moderate this 
exaggeration, 

“A variation of the swindle based on ‘planting’ oil in a dry well 
Was perpetrated in Michigan a few months since. An experimental 
well having struck nothing but water the proprietor purchased 
several barrels of crude oil in Canada, and had them seut to Detroit. 
Two barrels were diverted on their way, and carted in the night to 
the well, where the oil was thrown into the hole. Next day the 

unping re-commenced, and a gush of valuable oil was the result. 

he engine broke down in a short time, was refitted, and another 
gush of oil followed. The news was spread by telegraph—such 
news always are—it was ‘a hundred barrel well,’ and crowds rushed 
to the spot to see the flow of oil. The well owner became exas- 
perated by the crowd of visitors, and boarded up his well, admitting 
uo one; but the eager listeners could hear the plashing of oil, and 
witnessed the preparations for shipping it to market. They rushed 
off to purchase or lease the surrounding lands, but found they had 
all been taken up by a stranger, who re-sold or re-leased them at an 
enormous profit. At last the fraud was revealed by the discovery 
of the destination of the two barrels diverted from the original 
route of shipment, an exposure followed, and the owner of the well 
disappeared. The purchaser of the surrounding lands also disap- 
peared, and, for the first time, it dawned on the minds of the public 
that the two were acting in concert.” 





_ Tae Israuvus or Panama.—( From our Correspondent.)—The pro- 
ject of an inter-oceanic canal through the Isthmus of Panama 
*Ppears to-be again revived. At present, however, the overtures 
= in certain quarters do not appear to have proved very success- 





THE ALcoxquin AND Winoosk!.—The following correspondence 
on the subject of the Algonquin and Winooski trial has appeared 
in the New York Semi-Weekly Times:—"“ New York, Wednesday, 
October 4th, 1865.—Hon. Gideon Welles, Secretary of the Navy.— 
Sir,—I enclose the report of my engineer in reply to the published 


| report of yours on the dock trial of the Algonquin. If its state- 


ments are true you and the public are grossly deceived by your, 
report; if false, 1 am grossly deceived. The consequences are too 
important to the country and to me to permit the issue to pass un- 
settled. The records are in your possession, not mine; I request 
that they be examjned, and one report or the other be proved. If 
your engineer's report is incorrect I presume you will not ask me to 
submit again to such treatment. The board of experts can easily 
settle it by inspection of the logs. If I had anticipated that my 
efforts to present to the United States more economical and better 
machinery would have been met with such opposition and obstruc- 
tion as I have experienced I should not have undertaken the thank- 
less service. The facts here presented by me, if true, must satisfy 
you that a trial at the dock for the purpose of forming an opinion as 
to the probable performance of a steamer when under way is wholly 
fallacious. A method which permits an official report to be made 
purporting to be the truth, which deprives one of the steamers of 
some huudreds of revolutions actually made by her, and of a large 
amount of coal actually saved by her, must of necessity be unfit and 
unfair. I nowexpect, as my right, that the Algonquin be permitted 
to exhibit her economy according to the plan of her construction, 
when using the power necessary for ordinary cruising speed. If 
the statements of my engineer, on whom I rely, are true, and | im- 
plicitly believe them, the facts are of the greatest importance to our 
country. On the 25th of August you sent me an official letter from 
the Bureau of Steam Engineering, in which your engineer-iu-chief 
uses these words:—‘My wishes from the first were to have a 
careful trial at the dock for economy of fuel, as that is really the 
foundation of your whole claims, and then a trial for a mere test of 
speed if you desire it.’ This admits the truth. Economy of fuel is 
really the foundation of my claims. But no opportunity has yet 
been afforded me to show the economy which I wish to present, and 
every effort has been made to prevent the exhibition of that 
economy. It is absurd to pretend that a vessel prepared to go eight 
knots an hour, with 900 Ib. of coal, should be compelled to burn 
1,600 lb. per hour in order to show her economy! 1 feel that [ have 
not been fairly dealt with, and I now appeal to you to decide whether 
or not I shall bave the opportunity to show the economy of the 
Algonquin at eight knots per hour under way, or if you will not 
permit the trial to be made under way, then at the dock, each vessel 
receiving 900 Ib. of coal an hour, and let the report state all the 
revolutions and account for all the coal delivered —P. S, Fornes.” 
—“ Report of Mr. Dickerson to Mr. Forbes of the trial and its 
results.—New York, Wednesday, Sept. 27th, 1865.— Paul S. Forbes, 
Exq.—Dear Sir,—I have read the report of Mr. Isherwood’s three 
engineers, Messrs. Danby, Fithian, and Kellogg, dated September 
26th, addressed to the Secretary of the Navy, aud published on the 
morning of the 27th. In this report it is alleged that, so far as the 
comparison went, the Winooski was in truth 231 revolutions abead 
of the Algonquin, and it is claimed that she was her equal in 
economy. The report is a fraud upon you and upon the public; its 
object is to prevent the exhibition of the Algonquin’s great 
economy. I predicted to you that this would be attempted when the 
accident to the Algonguin happened. The logs of the vessels kept 
by United States’ engineers show the truth—which is, that at four 
o'clock on Friday both vessels, being under steam from a previous 
fire, began to receive 1,600 Ib. an hour fora 96 hours’ run. Up to 
eleven o’clock on Sunday night, the last count before the stoppage 
of the Algonquin, each vessel had received exactly the same amount 
of coal, viz., 88,000 1b, With this coal the Algonquin, at eleven 
o'clock, had made 47,454 revolutions, the Winooski 47,362, or 92 less 
(this count being subject to a trifling correction of two or three 
minutes for variation of clocks). Out of her coal the Algonquin 
had saved and piled up on the dock more than 2,500 Ib. of coal, or 
enough to run heran hour and a half longer. ‘I'he Winooski had 
saved nothing. If the vessels had been under way the Algonquin 
would have been 92 revolutions ahead in distance, and no juggle of 
arithmetic could have put ber astern, or preveuted her suved coal 
from carrying her sixteen nautical miles further ahead when she 
should burn it. The fraud by which at the dock the saved coal is 
annihilated, and the Algonquin is dragged astern, was perpetrated 
by suppressing from the account the first four hours of the log,during 
which four hours the Algonquin made about 300 revolutions more 
than the Winooski, and the Winooski took 3,000 Ib. of coal more 
than the Algonquin, in violation of the regulations of the trial, and 
without notice to me. During the first twenty-eight hours of the 
run the Algonquin saved coal and piled it up on the dock. At 
eight o’vlock on Saturday night she began to burn 1,600 Ib. an 
hour, the Winooski doing the same; and for twenty-seven subse- 
quent hours both vessels used the same hourly allowance. If any 
less time than the 96 hours is to be taken as a criterion, it should be 
that time during which both vessels were burning hourly the same 
amount of coal, i.e., these twenty-seven hours. During these hours 
the Algonquin made upwards of 1,000 turns more than the 
Winooski, and was gaining at the same rate when she was stopped 
by the accident, and could have continued to do it indefinitely, not- 
withstanding the fact that her fresh-water supply condenser does 
not work at the dock, as you notified the navy department when 
you protested ; and notwithstanding the fact that our wheels adapted 
to expansion and economy had been removed azainst your protest; 
and, more than all, notwithstanding the fact that we were required 
to burn about twice as much coal per hour as was necessary to 
drive the Algonquin eight knots an hour, and thereby were deprived 
of all opportunity to show the great economy of the Algonquin at 
this best ordinary cruising speed, and in disregard of the order of 
the Secretary of the Navy, which requires ‘the trial to determine 
the relative economy of the power with each machinery operated 
to the best advantage for that purpose.’ If you have any rights 
now is the time to assert them. You cannot expect any better 
treatment in the future than you have had in the past at the hands 
of those who, by a stroke of the pen, bave annihilated your 
2,500 lb. of saved coal and 300 of your revolutions actually made. 
The engine of the Algonquin is constructed to drive her eight knots 
an hour—a fast cruising speed, with an economy which cannot be 
equalled by any other war steamer in the United States; 900 1b. of 
coal an hour are sufficient for that purpose. I am prepared to 
prove this assertion by the demonstration of fact, and if 1 must I 
will show at the dock, disabled in condenser and wheels as she is, 
that my assertion must be true. Let the Winooski and the Algon- 
quin have each 900 Ib. of coal per hour (both having working 
boiler pressure to begin with), and the Algonquin will beat her 
forty per cent. in economy for ninety-six or avy other number of 
hours. That the Algonquin can do this I pledge myself to youand 
to the public, and I rely upon your obtaining the opportunity. 
Further, the Algonquin and Winooski under way, and both carry- 
ing the same number of tons weight, in addition to their ma- 
chinery, the Algonquin will go as fast as the Winooski, and as far, 
notwithstanding the fact that the Winooski has twenty-seven per 
cent. larger engine, fifty per cent. more grates, and nearly three 
times as large boilers. It should be known to the public that the 
Winooski is contending against the Algonquin by the use of the 
Algonquin’s principles. She uses an independent cut-off, and ex- 
pands her steam three times at one end of the cylinder, and twice 
attheother. You asked that the cut-off of the Winooski should 
be set at six-tenths, the point beyond which Mr. Isherwood says 
there is noeconomy. This request was refused by Mr. Isherwood. 
None of the naval vessels proper built under Mr. Isherwood’s 
theory have any independent cut-off. The economy of the 
Winooski, cutting-off as she does, is sixty per cent. greater than that 
of the naval vessels without an independent cut-off. The gratuitous 
accusation of complexity made by Mr. Isherwood’s engineers is 
answered by the fact that valve gear of precisely the same con- 
struction has been running with great success for a long time in 
many steamers, among them the Moro Castle, and no one of them, 
to my knowledge, ever failed.—Epwp. N. Dickerson.” 





NOTES AND MEMORANDA. 


Tue density of Jupiter is 1:37 times that of water. 

We had no copper coinage in this country until 1610. 

Tue temperature of the lime light is estimated at 2,000 deg. C. 

Fronins were first coined at Florence, and guilders were silver gilt. 

ATHELSTAN, in 928, first established an uniform system of coinage 
in England. 

A person at the equator is carried round with a velocity of 1,000 
niles per hour, 

In 1604, nearly 3,000 0z. of Welsh bullion were minted at one 
time in the Tower, 

Tus roaring of the volcano of Coseguina was heard at San Salva- 
dor, a distance of 1,000 miles, 

Tux first engine erected in London by Watt, was for a Mr. 
Goodwynne, who used it for brewing purposes. 

A CANNON BALL, moving at the rate of 500 miles an hour, would 
take 91,000 years to travel from Saturn to the sun. 

M. Savarr discovered that the human ear can appreciate a sound 
of only the 24,000th part of a second duration. 

Tue ancient silver penny was marked in the form of a cross, and 
thus was easily broken into a half-penny and farthing. 

Tux cow eats 276 plants and rejects 218; the goat, 449 and 126; 
the sheep, 387 and 341; the horse, 262 and 212; the hog, 72 and 171. 

For every pound of water vapourised by the sun’s heat at the 
equator, a quantity of heat has been expended sufficient to raise 5 lb. 
of cast iron to its melting point. 

Tue most ancient clock with wheels and balances mentioned in 
history, was constructed in England, by Richard Wallingford, 
Abbot of St. Alban’s, who lived in 1326, 

In the reign of Edward I. 1,600 1b. weight of silver was obtained, 
in the course of three years, from a mine in Devonshire which 
had been discovered in the beginning of this reign. 

Tue first balloon ascent, in Scotland, was made by M, Vincent 
Lunardi, in November and December, 1785. Lle twive ascended 
from Heriot’s Hospital-gardens, in Edinburgh. 

Tus Cardiganshire mines yielded, in the time of Charles I., 80oz. 
of silver in every ton of lead, and jart of the king’s army 
was paid with this silver, which was minted at Shrewsbury. 

1,000 parts of wheat yield 740 parts of starch; of barley, 790 ; of 
rye and oats, 610; of peas, 500; of beans, 420; of potatoes, 160 to 
200; of beet, parsnips, carrots, &v., under 75; grasses, from 65 to 20, 

Ir the orbit of the moon, which measures 474,000 miles in dia- 
meter, were filled by a sun, such a sun might be placed within the 
actual sun, leaving between their surfaces a distance of 200,000 
miles, 

Tur first known account of an air gun is in the “ Klemens 
@ Artillevie,” of David Rivaut, who was preceptor to Louis XILI. 
He ascribes the invention to Marin, of Lisieux, who presented one to 
Heury IV. of France. 

Ir is calculated that, for every million of pounds of raw silk pro- 
duced in France, 250 million pounds weight of leaves are consumed, 
and that 5 million trees, of the average age of thirty years, are 
stripped to furnish them. 

Sim Huon Myppieron is said to have cleared £2,000 per month 
from the silver obtained from his lead mines in Cardigaushire, 
and to have been enabled thereby to undertake the great work of 
bringing the New River from Ware to London. 

Ir the whole earth’s orbit, measuring nearly 200 millions of miles 
in diameter, were filled with a sup, that sun, seen from Satury, would 
be only about twenty-four times greater in its apparent diameter 
than is the actual sun seen from the earth. 

TuERE were issued by the British Government, between the years 
1803 and 1816, 3,227,716 muskets, 118,103 carbines, 27,895 rifles, 
and 203,266 pistols. In 1815 there were, at onetime, 1,000 muskets 
per diem manufactured in Birmingham. 

Most of the great glaciers in the Alps have, in summer, a central 
velocity of two feet a day. There are two points on the Mer de 
Glace, opposite the Montonvert, which have a daily motion of 
thirty inches in summer, and in winter have been found to move at 
half this rate, 

Tue wood of trees which have grown on mountains, under the 
same conditions, is more compact than that grown in plains; the 
wood of closely-grown trees is more compact than that of isolated 
trees; and the compactness appears to increase in proportion to the 
dryness of the soil. 

A int for the coinage of Welsh silver was established previous 
to the reign of Charles I., at Aberystwith. ‘The indenture was 
granted to Thomas Bushel for the coivage of helf-crowns, shillings, 
sixpences, twopences, and pennies, all of which were to be stamped 
with the ostrich feathers on both sides, 

Tue English silver ponny of E dward III. was ordered to weigh 
thirty-two wheat grains from the middle of the ear; twenty of these 
pennies were to weigh an ounce, and twelve ounces a pound ; eight 
pounds were to be equivalent in weight to a gallon of wine, eight 
such gallons to a bushel of wheat, and eight bushels a quarter. 

Wen Jupiter to fall into the sun it would evolve by the shock as 
much heat as the sun would in 32,240 years; and were its rotation 
stopped by means of a brake, the heat of rotation would be equal to 
the solar emission for a period of 14 years 144 days. Were the sun 
itself stopped in the same manner the emission of heat would equal 
116 years 6 days expenditure, 

Tue first invention of the process of procuring alum by artificial 
means is not known, but it appears to have originated in the East 
soon after the twelfth century. In the fifteenth century there were 
alum works at Constantinople. The first alum works in Evgland 
were established at Whitby, by Sir Thomas Chaloner, who was ex- 
communicated by Pope Pius 1. for so doing, His Holiness having 
assumed the right of exclusively supplying Europe. 

Mr, Suyru stated that we dig annually 84 millions of tons of coal 
from our pits. The combustion of a single pound of coal, sup- 
posing it to take place in a minute, would be equivalent to the work 
of 300 horses; and if we suppose 108 millions of horses working 
day and night, with unimpaired strength, for a year, their united 
energies would enable them to perform an amount of work just 
equivalent to that which the annual produce of our coal-tields would 
be able to accomplish, 

Tinks are affected by the state of the atmosphere. At Brest the 
height of high water varies inversely as the height of the barometer, 
and rises more than eight inches for a fall of half aninch of the 
barometer. At Liverpool a fall of one-tenth of an inch of the 
barometer corresponds to a rise of the Mersey of about an inch ; 
and at the London Docks a fall of one-tenth of an inch corresponds 
to a rise in the Thames of about seven-tenths of au inch. 

Accorpine to Professor Tyndall 474,439,680,000,000 of waves of 
light enter the eye in a second of time to produce the impression of 
red colour. To produce the impression of violet a still greater num- 
ber of impulses is necessary ; it would take 57,500 waves of violet 
to fill an inch, and the number of shocks required to produce the 
impression of this colour, amounts to 699 millions per second. The 
other colours of the spectrum rise gradually in pitch from the red 
to the violet. 

Wessrer, in his “History of Metals,” published in 1671, makes 
mention of two places in the West Riding of Yorkshire, where 
formerly good argentiferous lead ore had been ocene One of 
the places was Bronghite Moor, in the parish of Slaidburn; the ore 
held about the value of 67 lb. of silver in the ton; the other place 
was Skelhornfield, in the parish of Gisburn; it had formerly 
belonged to a person of the name of Pudsey, who is supposed to 
have coined it, as there were many shillings in thet county which 
the common people called Pudsey shillings, 
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DESCRIPTION OF A ROTARY STEAM ENGINE.* 
By R. W. Tuomson, O.E., F.R.8.E., Edinburgh. 

In bringing before your notice a new steam engine, I feel that 
the moment I state that it is a rotary engine to which I wish to 
draw your attention a strong prejudice will at once be excited 
against it. It must be confessed that the innumerable failures of 
engines of this kind almost justify practical engineers in the belief, 
which bas b pretty g 1 amongst them, that a good rotary 
engine is an impossibility. I will not occupy your time in 
describing any of the attempts hitherto made to construct rotary 
engines, nor will I explain the causes of their universal failure. I 
will state as shortly as possible the essential differences between 
this engine of mine and all its predecessors. 

All the rotary engines hitherto proposed, with a few exceptions 
which weed not be noticed, have been constructed with a cylinder 
having a body of some shape or other, revolving in it eccentrically. 
The revolving body, or piston, generally touches the inside 
of the cylinder at one side, and being smaller than the cylinder it 
leaves space on the opposite side in which the steam does its work. 
To enable the steam to act on the revolving part of the engine, a 
steam stop or abutment is necessary, and herein lies the fatal 
obstacle to all the rotary engines hitherto brought under the notice 
of the public. This steam stop or abutment must get out of the 
way at every revolution of the engine. As one of the principal 
advantages of the rotary engine over the reciprocating form of 
steam engine lies in the much greater speed of the former, it is 
essential that the steam abutment moves out and in with a rapidity 
greatly exceeding that imposed on any part of a reciprocating 
engine. 

Great mechanical ingenuity has been displayed by many inventors 
in trying to overcome the difficulties of the steam abutment and its 
rapid movements. Sometimes the stop is a fixture, but this only 
throws the movement on the vane or piston. They must pass each 
other, and it matters very little which gives way to the other, 
whether the stop or the vane on which the steam presses has to 
give way; the mechanical difficulties arising from the extreme 
rapidity of movement are quite fatal. 








workmanship would keep in a steam-tight 
state any kind of rotary engine having either a movable 
steam abutment or a movable vane or piston, that is to say, having, 
in addition to their revolving movement, another movement 
towards and from the centre round which they are revolving. 

I believe that this double movement of the parts of rotary 
engines, viz., a simultaneous movement round an axis, and a 
reciprocating movement towards and from that axis has been the 
bane of all rotary engines without any exception. They haveall bad 
this fatal compound movement of parts within the steam-tight 
portion of the machine. 

There is also an insurmountable difficulty in the packing of all 
rotary engines in which the axis of the moving part of the engine 
is eccentric to the cylinder in which it is revolving, arising from 
the fact that the convex curve of the packing strips and the concave 
curve of the inside of the cylinder cannot possibly coincide unless 
the packing is allowed to rock on its seat, and that is practically 
impossible ; the result is that the packing strips bear only along a 
line against the inside of the cylinder, and the wear necessarily 
becomes so excessive that they soon cease to be steam-tight. 

In the engine I now bring before you all the difficulties arising 
out of the use of a steam stop or abutment are got rid of, simply 
because I dispense with the stcam stop or abutment entirely; and, 
further, 1 get rid of the difficulty of keeping the packing steam- 
tight, from the fact that the packing strips have the same curvature 
as the inside of the cylinder, and they bear equally and steadily 
against it in the same way as packing of an ordinary piston does. I 
have laid on the table two sheets of drawings, with a printed descrip- 
tion of my rotary engine, but as its movements are very difficult to 
comprehend I have had those two wooden models made so as to ex- 
hibit its movements. They are simply moving diagrams, and I 
think they will enable you to form a clear idea of the principle of 
my engine. 

You will observe that the pistons or vanes revolve round an axis 
which coincides with the axis of the cylinder in which they revolve. 
In this model there are two double pistons. The steam is admitted 
between them on opposite points, and at first sight it may appear 
that the steam would force the two pistons with an equal power in 
opposite directions—indeed, several makers of steam eagines to 
whom I have shown this engine are quite unable to comprehend 
why it goesatall. They see that the pistons or vanes are all of the 
same area, and that the steam, when admitted between them, will 
necessarily press one backward with as great a force as it presses the 
other forward. They are unable to see wherein the power of the 
engine lies from overlooking the fact that the vanes do not travel 
with equal speed. The number of pounds of pressure is equal in 
forcing one vane forward to that keeping the otber from following 
it, but the following vane does not travel so far as the leading vane 
does. It is obvious that if two vanes or pistons have an area of, 
say 10in., each acted on by steam of 100 1b. pressure per square 
inch, the total pressure on each vane will be 10 x 100 = 1,000 Ib., 
and that if one vane moves tbrough a space of 8iu. while the other 
moves through a space of only 4in., the first will exert twice as 
much power as the second. Now this is what happens in the move- 
ment of wy engine. The leading vane always travels further than 
that following it, and the difference of travel is the available power 
of the engine. I have got rid of the insuperable difficulty of a 
steam stop or abutment by using two pistons, one of which, while 
travelling slowly, forms aa abutment until the other piston overtakes 
it, when an interchange of functions takes place. It is impossible 
to get the working vane or piston past the abutment without 
removing the latter out of the way, and this involves an amount of 
mechanical complication that has been fatal to a great many rotary 
engines. Jn my eugine the difficulties arising from the use of a 
steam stop do not exist, because I do not use a stop atall. The 
pistons themselves are made to move with a varying velocity, in 


No perfection of 





* Read before the British Association, 





MATHERS’ 


rie. & 











such a manner that the one piston which is moving slowest acts as 
a steam stop to the one moving faster. Each piston in turn lags 
behind a little, 80 as to let the other run away, and then the slow 
moving vane increases its speed while the other lessens its velocity, 
until the fast moving one is overtaken, and then it runs away again ; 
and so they go on chasing each other round, always in the same 
direction, but with a systematic variation in their velocities which 
results in their approaching and receding from each other twice in 
each revolution through an angle of 45 deg. This variation in the 
velocities is most simply produced by the use of toothed wheels of 
an elliptic form, as in this model or moving diagram now on the 
table. I need not occupy your time by reading the description of 
the mode of forming the curves on which those wheels are con- 
structed. 

In this other model two single pistons only are used, and the 
variation in their velocities is produced without the use of toothed 
wheels. It is effected by connecting the axis of the pistons by 
means of cranks and short connecting rods to a wheel, the axis of 
which is eccentric to the axis of the cylinder. 

The principle of the engine is the same, but the mode of making 
the pistons vary in their velocities is different. There are other 
modes of: producing this variation of velocity, but it is sufficient to 
describe the two modes represented by the models on the table. It 
will not fail to be observed that the model with the elliptic toothed 
wheels is perfectly balanced in all its moving parts, and that not by 
adding balance weights to any part of the machine. It is perfectly 
symmetrical, and is in itself so completely balanced that however 
high its velocity it has no tendency to shake. This engine has no 
valves nor eccentric gear of any kind. It possesses peculiar 
facilities for reversing ; all that is required is simply to change the 
steam from the one port to the other, when the engine will at once 
reverse its action. It can also be arranged to work expansively 
without anything more than leaving the leading edges of the 
pistons full so as to cut off the steam at any part of the stroke 
desired. We cannot, however, get a variable expansion without 
some further appliances, which, however, are far less complicated 
than those required in the ordinary reciprocating steam engines. 

The numerous advantages of this rotary engine need not be 
insisted on, and the experience we have had in the few engines 
already made justify me in believing that for many purposes it will 
supersede the ordinary form of steam engine, For cranes, hoists, 
and all similar purposes, for driving, thrashing, and other machines 
requiring a high velocity, for screw propulsion, and finally for loco- 
motives, it possesses special fitness. 

This engine, when manufactured under the same advantages as 
those under which the common engine is now produced, will be 
turned out at a cost not balf the cost of an ordinary engine. I have 
here in Birmingham a portable engine, which will be in operation 
during this and the following days, at the works of Messrs. Street, 
where those of you desirous to see it at work will have the oppor- 
tunity of doing so. Gas exhausters constructed on this principle 
act with an efficiency exceeding that of any of the machiues 
hitherto in use for gas exhausting. One has been in operation at 
the Edinburgh and Leith Gas Works for some time. It goes with 
much less power, and discharges a much greater percentage of gas 
than any of the machines hitherto used for that work. 





MATHERS’ IMPROVEMENTS IN SAWING 
MACHINERY. 


Tuis invention, patented by Robert Mathers, Leeds, has for its 
object improvements in sawing machinery. For these purposes the 
ends of a narrow saw are fixed to the ends of two flexible bands 
which respectively are attached to two levers having curved ends 
corresponding with the radii from the centres of the axes on which 
the levers vibrate. ‘I'he upper (or it may be either) of these bands 
is capable of adjustment in order that the saw may be kept at the 
proper tension. The back ends of the levers are formed with similar 
curves, and they are connected together by a metal band, by pre- 
ference of steel, the tension on which is capable of being adjusted. 
The upper part of the framing which supports the carriage or bear- 
ing of the upper lever comes forward or overbangs the lower part, 
so that the largest space may be obtained for the table and for the 
work placed thereon when using a given length of lever. The saw, 
as heretofore, works through the table, and the work is held down 
on the table by means of a presser rod having at its lower end a 
presser, consisting of a series of discs with rounded edges on an axis, 
a space being left between the central discs to admit of the saw work- 
ing between them. ‘The presser rod is carried by an arm fixed to 
the framing, and the socket of the rod is made capable of adjustment 
at the end of the arm which carries it. Motion is communicated 
to the levers by means of a connecting rod, one end of which is 
pin-jointed to one of the levers and the other end is connected to a 
crank pin which is arranged to slide to and from the shaft or axis 
ov which the face plate or disc is affixed. On the shaft or axis 
which carries the disc or plate is a fly wheel, and the shaft or axis 
receives motion from a steam engine or other power or by a crank 
handle worked by manual power, in which case gearing or chain 
and chain wheels is or are applied between the crank handle and 
the fly wheel shaft. In some machines the ends of the levers are 
connected by two saws aud straps, and two tables for work are 
used. 

Fig. 1 in the accompanying engraving shows a side elevation of 
a machine having these improvements applied thereto, which ma- 
chine works with only one saw which is stretched between the 
front ends of the two levers b, 6, the axes of which turn in bearings 
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carried by the framing a, a, the other ends of the two levers are con- 
nected by a flexible band which is by preference of steel. The 
curved front ends of the levers 6, b, have flanges, as shown by dotted 
lines. The tension of the saw is capable of being adjusted as shown, 
and there is a spiral spring atc to impart elasticity; D, D, show 
the pitch lines of two spur wheels which are used when the machine 
is intended to be worked by hand, but when a machine is to be driven 
by steam or other power a fast and loose pulley are applied on the 
shaft E; on the shaft E is a stud plate, the stud or crank pin of 
which is capable of being adjusted to and from the shaft E. Motion 
is given to the lower ono of the two levers 6, 6, by means of a con- 
necting rod L, and the upper lever receives its motion from the 
lower one by the saw and the metal; G is a projecting arm which 
is supported by and is fixed at its back end of the framing of the 
machine; M is a presser rod, which is carried by the front end of 
the arm G, and its position is capable of adjustment as shown at 
Figs. 2 and 3, where the parts are drawn on a larger scale. At the 
lower end of the presser rod M is a bent spring, which carries a 
horizontal axis on which are several circular discs which press on 
the upper surface of the work which is on the table. ‘The presser 
rod is held by and adjusted in the holder H, and is retained in 
position by the screw and handle g. The holder H is secured to the 
front end of the arm G, and is adjusted by a similar screw aud 
handle to those just descrined ; the saw works between two of the 
discs, as shown in Fig. 3. When desired, a machine is, according to 
this invention, arranged to work with two saws, one at each end of 
the two levers 5, 6, as is shown in the side elevation, Fig. 4; in this 
arrangement it is convenient to connect one end of the connecting- 
rod to a slotted arm 4! on the lower lever 6 as isshown. The 
parts of this machine being marked with the same letters of reference 
as are used to indicate the same parts in the machine a3 shown in 
Figs. 1, 2, and 3, and as such parts are combined and worked in 
like manner to what has been already explained, no further descrip- 
tion will be necessary. 





Marine Encingerine 1x THE States.—The Naval Bureau of 
steam engineering in the States is determined not to get on too 
fast under Mr. Isherwood’s rule. Few engineers of eminence in 
this country would think of putting full powered geared engines into 
a ship of 3,000 tons burthen. ‘They do strange things in America, 
however, as will be seen from the following description of a new 
American ironclad, extracted from a New York contemporary :— 
‘Neshaminy, screw, 17, was to be launched at the Philadelphia 
Yard on ‘Thursday. She is a sister ship to the Ammonoosuc, and 
was built from drawings furnished by the Bureau of Construction. 
She is one of the sharpest propeller war vessels in the world, aud if 
there is anything in tho model, she has all the qualities of the 
fleetest ship ever built. If she fails in speed it will be the fault of 
her engines. This vessel, with those of her class, have been 
designed and constructed with a view of making speed the 
paramount object. The dimensions of the Neshaminy are as 
follow:—Length between perpendiculars, 335{t.; over all, 354ft. ; 
extreme beam, 44ft. Gin.; length of hold, 22ft. 10}in; tonnage, old 
measure, 3,212; new measure, 2,019; displacement in tons, 3,998 ; 
space occupied by boilers avd engines, 172ft.; coal capacity on back 
deck, 475 tons, and 525 tons in the hold. Her armament will 
consist of 16 broadside guns 10 and 11-in. calibre, and one rifle pivot 
on the forecastle. The engines of the Neshaminy are being con- 
structed and compiled by John Roach and Son, at the Etna Iron- 
works in New York. They are designed by Mr. Isherwood, and 
consist of a pair of geared engines of 100-iv. cylinders and 48in. 
stroke of piston, geared to the propeller shaft in the proportion of 
about two to one. They will have double ported slide valves, 
cutting off at two-thirds of the stroke or less, as required, by the 
well-known link motion. She will bave one of Sewell’s surface 
condensers, containing 7,168 seamless brass tubes. The pistons are 
intended by the designer to make 45 double strokes per minute, 
with a maximum pressure of 40 pounds of steam. She will have 
eight main and four superheating boilers, all horizontal tubular, 
having a total grate surface of 1,128 square feet ; total water heating 
surface 28,300 square feet, and a total steam superbeating surface of 
2,848 equare feet. She has the largest pair of geared engiues for 
driving the propeller in the world, and they are without precedent. 
The total length of the gear-wheels from outside to outside is about 
13{t., making 9{t. length of teeth. The propeller shaft which carries 
the pinions 1s supported by three bearings, cast on the top of the 
evgine frames. These bearings are each 4ft. long. The engine 
shaft which carries the large gear wheels is supported by four 
bearings, each 4ft. long also. The bilge pumps and the application of 
the injection for freeing the dip (bilge ?) in case of leak are of the nee 
perfect and reliable kind. The screw propeller will be four-bladed, 
fixed and disconnected at will by means of a disengaging clutch. 
It will be 18ft. diameter, and 25ft. pitch. With 45 revolutions of the 
main shaft it will be seen that the propeller shaft will have about 
90, which, with a fair allowance for slip, say 15 per cent., will, a 
calculated, give a speed of upwards of 18 knots. It remains to b 
seen, however, whether this number of revolutions can be attained. 
It may be remarked here that Mr. Isherwood, in his letter to the 
Secretary of the Navy cn these sloops, states that the maximum 
speed will be 15 knots, ‘The construction of the moctiosty 
superintended by chief engineer Juhn H. Lovg, U.S.N. Mr. W. 
L. Hanscom, naval constructor, late of the Boston Yard, superin- 
tends the launch.” Mr. moor Pose ee of a ae, 
only thing necessary to speed is to make the screw run fas ’ 
and this, > course, is merely a question of gearing. While he _ 
about it he should have run the screw three times as fast as 
engines, and so made 22 knots or thereabouts. 
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Tuts invention, patented by Mr. J. Ramsbottom, engineer, Crewe, 
is applicable to the manufacture of steel and iron by the atmospheric 
process commonly known as the Bessemer process, and as described 
in the specification of letters patent granted to Henry Bessemer on 
the 12th February, 1856, No. 356, and it consists in certain im- 
proved apparatus for heating atmospheric air or other gases before 
they are forced through the liquid metal in the converting vessel. 
The apparatus for heating the air or other gases may be constructed 
as shown at Figs. 1, 2, and 3, in the accompanying engraving. 

Fig. 1 is a plan of part of an apparatus fcr converting iron into 
steel according to the Bessemer process above referred to. 

a, a are sections of the converting vessels, which oscillate on the 
centres indicated by the dotted lines 4, b; c is the foundation plate 
of the crane for supporting the ladle by which the molten metal is 
poured into moulds ranged around the semicircular wall d; e is the 
chest containing the valves for regulating the blast, and / is the 
series of pipes for conveying the blast or compressed air forward to 
the converting vessel. This pipe the patentee now proposes to 
make of about twice the area of the pipes hitherto employed, in order 
that it may afford room for the heated spheres g, which are supported 
on rails 7}, fixed in the pipes, as shown best in Figs. 2 and 3. 
Each end of the pipe f is closed with a lid, and the lower end, or 
that near the converting vessel, is provided with a stop block to 
prevent the spheres injuring the lid /*. This end of the pipe / is 
conuected to the trunnion of the converting vessel by the syphou 
pipe f*, During the melting of the metal for conversion, the 
spheres are being heated by the waste heat from the melting 
furnace, or in a suitable oven provided for the purpose, and just 
before the metal is run into the converter the spheres are run from 
the oven upon suitable ways to the end /? of the pipe f, and are 
thence passed forward into the pipe 7, the lid /* having been 
previously secured to the other end of the pipe; the lid /? is then 
secured, and the blast, in passing through the pipe f, becomes 
heated to the required extent before entering the converter. The 
relation between the heating surface and the quantity of heat con- 
tained in the pene may be varied at pleasure, either by altering 
the diameter of the sph or by making them hollow. When the 
blowing is completed the lid 7? is removed, and the spheres are 
allowed to run out, or are blown out of the pipe f into a box, in 
which they are taken to the oven to be re-heated for further use. 
It is evident that the same spheres may be used for heating the 
blast of any convenient number of converters. The pipe f may be 
lined with fire-bricks or other non-conducting substances, so as to 
prevent loss from radiation and reduce the disturbances arising 
from expansion and also the reduction in the strength of the pipe 
from excessive heat, when the temperature of the air is required to 
be very high. 

Fig. 4 represents a modification of the improved heating apparatus. 
k is a vessel lined with fire-brick or other non-conducting substance. 
At the top of the vessel is a manhole provided with the lid A', and 
at the bottom is the opening 4?; 4° is the pipe for admitting the 
blast to the vessel , and A‘ is the pipe in communication with the 
trunnion of the converter, The spheres similar to those shown in 
the pipe f having been heated, are allowed to drop into the vessel h, 
the lining of the lower portion of which is protected by a metal 
plate or by pieces of broken fire-brick, or tap cinder, or other 
suitable material. The blast becomes heated in passing through 
the spaces between the spheres. 

iu Figs. 5 and 6 the biast is heated in passing between the metal 
tubes i, which are secured by flanges or otherwise to the top of the 
vessel, The tubes i are heated by the heaters j, which we towered 
tuto the tubes previous to or during the time that the blast is being 
udmiited to the vessel h. The top and bottom of the vessel are held 
together by vertical stsys to resist the internal pressuro of the blast, 
or the tubes may serve as stays by connecting the lower ends to the 
botiom of the vessel. In this case the heat is conducted through 
the metal of the tubes, and the heating surface is therefore less 
‘ lective than when the heat is applied direct as before described. 
1'o compensate for this the surface of the tubes is made proportion- 
ately greater, It is preferred to make the cylindrical tubes i of cast 
tron, as the pressure is external, and this metal is comparatively 
strong to resist compression when heated. 

The modes above described of constructing the improved heating 
“pparatus are only given as illustrations of the mode of heating air 
— considerable pressure, and may bs considerably modified, as, 

or instance, more than one line of spheres may be placed in the 
pive f above described, or more than one pipe with spheres or other 

eaters may be used, or the heaters may be cylindrical or of any 
ow form that can be conveniently introduced ; or in the apparatus 
Shown in Figs. 4, 5, and 6, ingots from # previous cast may be used 
#8 beaters, either by being placed in the vessel h, Fig. 4, or in the 
tubes i in Figs. 5 and 6. 
an 2 invention also consists in forcing into the converter, along 
the atmospheric air or other gases, carburetted hydrogen gas, 

r ordinary illuminating gas, in about the proportion of ove part of 
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the carburetted hydrogen gas to thirty parts of atmospheric air, to 
eliminate sulphur and phosphorus from the converted metal; the 
object being also to render available certain descriptions of iron 
which, owing to the presence of these elements, cannot now be 
treated by the Bessemer process. 

The patentee does not limit himself to any fixed proportions of 
carburetted hydrogen gas to atmospheric air, as these must vary 
accordivg to the quality of the steel and iron under operation. It 
is, however, evident that the proportion of carburetted hydrogen 
gas to the atmospheric air must not too nearly approach the point 
at which the mixture is explosive, such point being one of car- 
buretted hydrogen gas to seven or eight of atmospheric air. 

The introduction of carburetted hydrogen gas along with atmo- 
spheric air bas the effect of eliminating the greater part of the 
sulphur or phosphorus which the metal contains in the shape of 
sulphuretted or phosphoretted hydrogen. 

It is to be understood that hydrogen gas alone, or mixed with 
carburetted hydrogen gas, may be used for the purpose aud in the 
mauuer above described. 


RECENT RESEARCHES IN ELECTRICITY. 

Duninea the present year much of the time of the Academy of 
Sciences at Paris has been occupied in the attempt tc discover both 
the causes and cure of the cholera and silkworm disease, At the 
same time, in the course of that period, much that is new in elec- 
trical science bas had its share of attention. The productiou of 
thermo-electric currents and the electrical properties of mineral 
waters have been noticed, but these present few features of practical 
value. M. Martin has brought forward a curious theory as to what 
electricity really is, and how it is connected with the other impon- 
derable bodies, heat and light. M. de la Rive also has communicated 
to the Society some new experiments of his own respecting the 
passage of electricity through metallic vapours, and M. da Moncel 
has made known a new and extraordinary method of constructing 
electro-magnets, a method which promises to bo of commercial 
value, 

Electricity is usually considered as an immaterial force. The 
new theory of M. Em. Martin is that—1. The two electricities are 
not forces, but simple bodies endowed with chemical properties, in 
virtue of whichthey enter into combinations with simple ponderable 
bodies. 2. The two electricities of the galvanic battery are not 
engendered by physical action, but by chemical action of the 
ponderous bodies holding them in combination, which bodies, by 
uniting with each other, put the electricities at liberty. 3. That 
these same electricities, conveyed by ductors and passing through 
the voltameter, take direct participation in the action produced, and 
enter into chemical bination with the elements which they sepa- 
rate. M. Martin says that there is nothing vague or uncertain in 
this theory. The electricity entering the voltameter by one wire 
has a greater affinity for the hydrogen of the water, and the one 
entering by the other wire has a greater affinity for the oxygen. 
Chemical decomposition consequently takes place, and hydrogen 
aud oxygen gases are produced, each bined with a definite 
hus the decomposition of water by elec- 
tricity, which all the world has practised for sixty-five years, is 
— in the most simple manner. 

vith equal simplicity and clearness M. Martin says that the 
electricities must be separated from each other before they will 
decom any liquid through which they pass. ‘’o bring the two 
electricities into electro-chemical formula he gives negative elec- 
tricity the symbol El, and positive electricity the symbol Et. It 
follows then that the formula for hydrogen is HEI, and that of 
oxygen OEt. When these two electricities unite with each other 
they, according to M. Martin, form caloric C*, and light L*, the 
liberated oxygen and hydrogen uniting to form water. The 
decomposition thus produced is represented by the following for- 


mula :— 
HEl + OEt = HO + El + Et. 

So also, if the currents be allowed to unite in a helical wire, the union 
of El with Et will produce an equivalent of caloric equal C*. While 
in the combustion which takes place when one atom of hydrogen 
gas is united to one atom of oxygen gas, the same atom of caloric C 
is produced. Thus the two electricities unite with each other, as 
well as ponderable bodies in fixed unchangeable proportions, in the 
former case forming light and 

_ It follows from this that oxygen, fluorine, chlorine, bromine, 
iodine, and nitrogen are compounds with negative electricity. Also 
that hydrogen, carbon, boron, phosphorus, arsenic, sulphur, sele- 
nium, silicium, and all the metals have positive electricity entering 
into their composition. The separate members of these two groups, 
in uniting with one of the opposite order, part with their elee- 
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tricities, which unite to form heat. At the end of the last century, 
says M. Martin, fire was considered a chemical phenomenon; and 
Lavoisier made a great step in demonstrating the part taken by 
ponderable agents in its me Ay Five years later Davy sought 
to discover the cause of the caloric produced, and even found the 
true cause, the union of the two electricities, but he had no data on 
which to establish his theory. 

Simple and clever as this theory is it was mooted in Eugland 
fifteen years ago by Mr. Charles Chalmers, but attracted little atten- 
tion, This gentleman did not follow the idea with nearly so much 
energy as M. Martin, nor did he introduce the electricities into 
chemical formule, but performed some singular practical experi- 
ments in proof of his assertions. In fact, he obtained hydrogen 
from water without oxygen, and oxygen without hydrogen, by the 
aid of electricity, as shown in the engraving. 














A glass jar filled with water is laid upon its side in a wooden 
trough. This trough is divided into two parts by a water-tight 
compartment. One of the compartments is filled with water, and 


the other, holding the jar, isempty. The bottom of the jar, which 
projects beyond the partition of the trough, is a plate of platina, A, B, 
tive inches in diameter, the margin of which is imbedded in cement, 
so that it is absolutely water-tight, and the water iu the jar has not 
the slightest communication with the water in the trough. The 
neck of the jar, with a large cork inserted, is fixed in one end of the 
trough, and the upper part of the jar has two tubulures, into which 
are inserted the tubes for collecting the gases. A diaphragm of 
cork divides the glass vessel into two parts to prevent the gas given 
off in one part from going into tae other, Through the centre of 
the jar a spindle passes, by the turning of which a wiper is made to 
sweep the platina plate of any bubbles of gas that may adhere to it. 
This spindle is a glass rod encased in a glaes tube, which fits an 
aperture in the centre of the diaphragm, as well/as the other cork. 
The outside surface of the platina plate has air bubbles swept off in 
a similar manner. ‘The negative wire of the battery was introduced 
into the glass jar, and the positive wire into the trough filled with 
water slightly acidulated. 

With this apparatus gas, of course, was given off as usual by the 
two wires whenever the current passed; also from the platina plate 
polarised by induction. But by gradually reducing the power of 
the battery the electricity on the large surface of the platina can be 
so attenuated and become so low in intensity and quantity at = | 
one point as to cease to decompose the water, although gases will 
still be given off by the wires. By this means pure bydrogen, says 
Mr. Chalmers, may be obtained from the water in the jar, and no 
oxygen. He also performed other highly curious experiments, 
which were publisbed in 1851, all pointing to the same conclusion 
as that recently formed from entirely different data by M. Martin in 
Paris. This apparent discovery of a creat elementary scientitic 
law deserves further investigation. It is evident the truth or error 
of Mr. Chalmers’ experiment rests upon the amount of gas absorbed 
by the water. tu 

M. A. de Ja Rive, the author of the most complete work on 
electricity extant, has communicated further interesting facts to the 
Academy of Sciences at Paris. Hoe says that in pursuing his 
researches on the propagation of electricity in highly rarefied 
elastic fluids, he was induced to try also the vapours of several 
metals. The apparatus he used consisted of a glass bulb of very 
large size, having four tubulures and mounted on a stand, Two of 
the tubes placed at the extremities of the horizontal diameter of the 
globe were plugged with leather, through which passed the metal 
slips, to which the metal or carbon electrodes for producing the 
voltaic arc were fixed. A powerful battery, consisting of sixty or 
eighty of Bunsen’s cells, was used. The two tubes fixed at the 
extremities of the vertical diameter allowed the passage of two rods 
of brass terminated by metallic balls, between which, in the mean- 
time, discharges from a Rulmkorft's coil were allowed to play. The 
air was then exhausted from the globe aud well-dried nitrogen 
admitted, rarefied to two or three millimetres of pressure, the 
discharge from the coil being still allowed to pass and its intensity 
measured. 

After being assured of the constancy of this intensity, the hori- 
zontal metallic points were brought near to each other in order te 
produce the voltaic arc which, in this experiment, acts solely as the 
source of heat. After this had been produced for several minutes, 
all at once the discharge from the coils was greatly increased; at 
the same instant the colour of the latter flame, which bad been 
previously of a deep rose hue, became of quite another tint, which 
varied according to the description of metal employed as the elec- 
trodes of the voltaic circuit. ‘These colours lasted several minutes 
after the voltaic circuit was broken. 

Electrodes of silver, copper, aluminum, zinc, cadmium, magnesium, 
and carbon were used, aud all these substances were vapourised by 
the high temperature. With terminals of silver and zine, a blue 
flame was produced, deeper with the zinc than with the silver; with 
terminals of copper, aluminum, cadmium, and magnesium, the 
colour was a deep green with the copper, brownish green with the 
cadmium, bright green with magnesium, and light green with 
aluminum; with carbon terminals the colour was a bright blue, 
which was fainter when the current was broken, such as would be 
caused by the formation of a little carburetted hydrogen. These 
effects are more visible in the upper than the nt pon of the globe, 
and are brighter in metallic vapours than in rarefled gases. 

As regards the iucrease in the intensity of the jet, this is greater 
in the vapours of silver and copper. The galvanometer deflects 
rapidly from 30 deg. to 60 deg., at the moment when the dischar; 
from the coils, by its change of colour, shows that its passage is 
assisted by the vapours of these metals. The increase in intensity 
with the vapour of zinc, cadmium, and magnesium was only 10 deg. 
or 20 deg., but with aluminum it was rather greater. He employed 
also terminals of iron and platina. With the first he observed a 
slight change in the colour of the discharge, and a slight increase 
in its intensity; with the second no effect was obtained, except an 
appreciable increase in the conducting power of the rarefied nitrogep, 
due simply to the higher temperature, proving most conclusively the 
vapours of the different metals alone produced the former results. 

M. de la Rive has published another fact discovered in his re- 
searches. When alloys of different metals are used as electrodes, 
they are decomposed by the high temperature produced. A plate of 
coke was used as a negative electrode, and that of an alloy of two 
metals as the positive—the last being melted and sublimed by the 
heat. Alloys of copper and zinc, copper and pewter, copper and 
aluminium, platina and silver, iron and antimony, were all decom- 
posed at these high temperatures, and many of the particles of their 
constituent metals found upon the coke. 

A paper of great practical value was also read before the same 
society by M. du Moncel. He stated that an electro-magnet on his 
ev consists of a cylinder of soft iron, covered with a wire 

elix. Up to the present time it was thought to be indispensable 
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to obtain powerful results by using insulated wire for this purpose. 
It was afterwards found that this insulation was not of such value 
as generally supposed, and he had used bare wire for electro- 
magnets, which had given extraordinary results which he would 
not have believed had he not seen them. Not only did bare wire 
give as good results, but the effects were in some instances more 
than doubled, and had the immense advantage of only giving a 
feeble induced current in return. To obtain the best results the 
different layers of bare wire should be separated from each other by 
a layer of paper. 

‘this discovery, he says, is of considerable commercial value in 
telegraphy. First, there is considerable economy in the manufac- 
ture of electro-magnets in using bare wire instead of the expensive 
wire insulated with silk. Secondly, more powerful esults are 
obtained, so that smaller magnets may be used and more rapid 
results obtained, Lastly, by the partial suppression of the induced 
current sparks at the points of contact are abolished. He adds:— 
“To give an idea of the power of these electro-magnets it wil be 
sufficient to state that an electro-muagnet having for its core a bar of 
iron 4} centimetres long, and 7 millimetres in diameter, covered 
with ouly a single layer of bare wire, having altogether 103 turns, 
sustained under the influence of two small Buusen’s elements a 
weight of 3 kil. 900, while the same electro-magnet, covered with 
the same wire insulated, lifted under the same conditions only 
2 kil. 400. It is true that in the latter case the greater diameter of 
the covered wire would only allow 77 turns to be wound on the 
core.” M, du Moncel next varied the battery power and description 
of magnet, but obtained the same results. ‘l'o discover the effect of 
better metallic contact between the different layers of wire he sub- 
stituted tinfoil for the paper first used, and this at ouce very con- 
siderably reduced the power of the magnet. On separating again 
the different layers with paper, and connectin,; the wires of each 
layer by means of separate pieces of wire laid over them at right 
angles, he found the attractive power of the magnet as great as 
ever. In these experiments M. du Moncel used the copper wire of 
commerce, and was thrown somewhat out in his conclusions when 
he discovered that they varied 75 per cent. in conducting power. 
He afterwards carefully avoided this source of error, and verified 
his first conclusion that electro-magnets covered with bare wires are 
more powerful than those of the usual construction. 

These facts differ so greatly from all precouceived ideas, and 
have such a practical bearing on the prime cost of all telegraphic 
instruments, that the experiments of M. du Moncel require veritica- 
tion in England before we can accept them as being im any sense 
conclusive. 


NEW STATION FOR THE GREAT EASTERN. 

Great things are already accomplished or projected by the 
principal railway companies in the way of providiug new or en- 
larged station accommodation at their London termini. The 
South-Ea-tern has y t to the West-end at Charing Cross, and its 
City station at Can u-street is nearly completed. The London, 
Chatham, and Dover, now delivers its passengers either at the 
Victoria station, West-end, or at Ludgate, City, as they may 
prefer. The London and North-Western and North London have 
almost finished their fine joint station in Broad-street; the Metro- 
politan is pushing on the works of its new stations in Charles- 
street and at Aldersgate and Finsbury, which will in a week or 
two be available to the public. The Great Western, the Great 
Northern, and the London, Chatham, and Dover, will have their 
own lines running into these stations of the Metropolitan. The 
Midland, which has already a portion of a vast goods station in 
active operation at Agar ‘Town, has also matured the plans fora 
waguificent passenger station to front Euston-road at its junction 
with St. Pancras-road. Concerning most of these projects, we 
have already given particulars in former numbers of ‘Tne Exaineer. 
We popose now t» supply iuformation regarding the new pase 
senger station of the Great Eustern in Liverpool-street. 

The City extension of the Great Eastern will be a little over a 
mile in length. It will leave the main line at 'ap-street and will 
cross Lishopsgate-street to the north of Worship-street, and will 
pass on to Liverpool-street, where the new terminal station will be 
erected in the immediate neighbourhood of the Broad-street station 
of the London and North. Western and the North London, Although 
the outer casing of the present principal station of the Great 
Hastern at Shoreditch presents a rather imposing appearance the 
accommodation for the arrival and departure of passengers is quite 
inadequate to the requirements of the company’s traflic. ‘I'he 
Shoreditch station is roofed by three bays, the centre much wider 
and higher than those on each side. It is well lit by skylights, and 
the centre bay has an arcaded louvre for ventilating, of about 4ft. 
deep, at the eaves of the principal span. The station has four lines 
of rails and two platforms of something more than 100 yards long. 
‘The departure platform is about 8 yards wide, but the arrival one is 
much narrower. ‘he existing station at Shoreditch will, after the 
completion of the new station at Liverpool-street, be devoted to the 
goods traffic. 

The new station will have eight lines of rails, and will have two 
arrival and two departure platforms, of 25ft. and 20ft. wide, with a 
common cross platform at the inner end of 30ft. wide. The 
covered area of the station proper will be about 630ft. long by about 
200ft, wide. This structure will have the peculiarity of accommo- 
dating two companies—not by affording space for them to run in 
and out on the same level, as with the London and North-Western 
and the North London, in the neighbouring station, but by their 
running in and out the ove directly under the other. The lower 
lines wiil be those of the East London, which, our readers will 
remember, is to cross into Surrey by the old Thames Tunnel, 
which has already passed into the hands of thecompany. The rails 
of the East London will be 37{t. below the level of those of the Great 
Eastern immediately above it. ‘This company—the East London— 
will have six lines into the station, and four passenger platforms, 
within a cross platform at the inner end. ‘The upper roadway will 
be borne upon brick arched work. ‘I'here will be four transverse 
bays of 40it. span, and twenty-eight longitudinal arches of 12(t. 
span. -There will also be two subordinate arches on the outside, of 
22ft. span, The longitudinal arches will be segmental, aad the 
trapsverse arches semicircular, ‘he carriage ways on eacu side, 


about 18{t, wide, are by inclines of 1 in 17, with a level length in | 


the centre. 

The station will be covered by a roof of two semicircular spans, 
S5ft. each, with an intermediate open space in the centre of about 
13ft. wide, a sort of well, designed to light, and especially to ven- 
tilate, the underground station of the East London line. ‘In so far 
as the roof is concerned the new station of the Great Hastern will 
more closely resemble that of the Great Northern than avy other 
we know of. The principals of the roof will be laminated girders, 
springing from corbals set at about 11ft. above the rail level. The 
height from the rail level of the East London station to the top of 
the roof will be about 100it, The station will be entered by an 
ornamental face girder. ‘he roofs, which will be almost entirely 
of timber, will be surmounted by louvres of about 20ft. across the 
base, and rising at their apex about 6ft, above the arch. The open 
sides of the louvres will be about 4{t. high, The inner springs of 
the girders on each side of the open space will be from longitudinal 
girders, supported on iron columus placed at 2Uft. between centres. 
‘Lhe crown of the roof will be covered with corrugated iron to the 
easing of the louvre, on each side of which there will be a broad 
belt of glass; the bottom portion will be slated. The range of 
pillars supporting the girders at their inner spring will be connected 
by elliptical girders ; the spandrils to be filled in with ornamental 
ironwork. There will be an ornamental iron fence also along the 
platforms, partitioning them off from the well before referred to. 

Both stations, the East Iondon and the Great Eastern, will have 
horse and carriage docks on the outer side of the passenger platform 
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of about 100ft. long, with three side platforms, and an end landing- 
stage of 25ft. wide. 

The station outer buildings will present a unique and imposing 
appearance. The principal facade will be in Liverpool-street, closely 
adjoining the end of Broad-street and the new station there of the 
London and North-Western. The building will be in the Italian 
style, grand in dimensions, and although somewhat plain as regards 
architectural decorations, such in its general character and separate 
parts as will command attention, and, we believe, admiration. ‘he 
peculiar feature of the station will be its having two carriage and 
footways, one above the other. The upper carriage way will be 
over a colonnade supported on columns and girders duly proportioned 
to the possible weights to be borne. The upper road way will be 
fenced by a handsome ballustrade, with panels and pilasters corre- 
sponding with the columns which are coupled at appropriate inter- 
vals. The principal fagade will be about 200ft. long, and will have 
projecting portions in the centre and at each end, with pavilion 
roofs and iron finials. The side elevation will be G00ft. long, and 
will also be relieved by projections. The front will have a range 
of seventeen windows, three in each projecting portion, and four in 
each of the recessed parts. The colounade will be about 25ft. wide 
and 21ft. high. The height of the building will be about 55ft. It 
will be of stock brick—no party-coloured brick to be used—with 
stone quoins avd a massive cornice of stone and terra cotta, The 
front will have four floors and the side portion three, excepting the 
central projecting part, which will also have four. ‘I'he station has 
been designed by Mr. Sinclair, the company’s engineer, and a con- 
tract has been completed with Messrs. Lucas for the extension and 
station, exclusive of the outer buildings. 

In addition to the contemplated new passenger station, the Great 
Eastern Company is providing a coal depo: in Whitechapel, on a 
very largo scale, The coal station runs up to Buck’s-row, near the 
London Hospital, and consists of a series of forty arches, which ex- 
tend for 1,500{ft. in length, and are 73{t. in width, each arch being 
30ft.in span. Six lines of rails run into the station, and the coals 
will be shot from the bottoms of the wagons through hatchways in 
the road, and will be stored under the arches. A partition will 
extend lengthways, and on one side the height, from the ground 
level to the crown of the arch, will be 18ft. Gin. ; on the other side 
the height will be 23ft. ; this side will have an intervening plank 
floor with hatches for coal storage. There will be a roadway of 
above 30ft. wide along each side of the station ; the whole will be 
enclosed all round by walls of sufficient height. Ingress and egress 
will be by gateways, one leading directly to the Whitechapel aud 
Mile-End thoroughfare, the other to Shoreditch. The station occupies 
about. seven acres, and will cost between £50,000 and £60,000. It 
is built on the site of what was once known as Smith’s distillery, 
and it also displaces some cottage property of a very low character. 
lt may be remembered that the proprietors of the distillery were 
detected, some years ago, tampering with the excise laws. A little 
matter of somewhere about £70,000 penalty seriously interfered 
with the proceedings of the firm ; the distillery was closed, and has 
remained so till now. 

The East London line passes under the Buck’s-row end of the 
coal station, with a roadway of 18{t. high. The upper rails are 
supported on brick arches of 5ft. between centres, which spring 
from the flanches of cross wrought iron girders of above 2ft. in 
depth. The brickwork will be covered with concrete to prevent 
dripping from the upper surface. 

We believe that the Great Eastern, when they have completed 
these projects, and have finally arranged for running powers and 
station accommodation with the Midland at their new station in 
Euston-road, will be ready, with good reason, to adopt and act upon 
the motto, ‘' Rest and be thankful.” 








Sourn Kenstraton Museum.—During the week ending October 
21st, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 9,460. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 aw, till 5 p.m., 1,511. otal, 10,971. 
From the opening of the museum, 5,613,759. 

Paris Exutnrrion.—The following circular has been issued by 
the Science and Art Department, South Kensington :—“ Notice to 
Intending Exhibitors in the Paris Universal Exhibition, 1867.— 
Although the 28th February, 1866, has been fixed as the last day 
for receiving demands for space, intending exhibitors are requested 
not to delay forwarding such demands, but to send them as soon as 
possible. By order of the Lords of the Committee of Council on 
Education. South Kensington Museum, October, 1865.” 

ScANDINAVIAN Exurpit1ion.—The difliculty which occurred in con- 
sequence of the determination of Sweden and Denmark to hold 
exhibitions of Scandinavian industry in their respective capitals at 
the same period, has been met by the abandonment of the project 
for the present, on the part of the authorities of the latter country. 
The Stockholm exhibition, therefore, now stands alone, and is fixed 
to open, as announced in the Society of Arts Journal some weeks 
since, on the 15th of June, 1866. 

Accipents From Steam Macutnery.—In consequence of the re- 
moval of certain restrictions respecting the employment of steam 
power in manufacture, the Moniteur has collected and published an 
account of the accidents which happened through the use of steam 
during the past year. It appears that the accidents were only 
sixteen in number, but that the number of persons who were 
killed, or died afterwards of the injuries inflicted, amounted to forty, 
and that fifteen other persons were wounded more or less seriously. 
Of the sixteen accidents, four occurred in sugar works, three in 
paper manufactories, two each in distillery and drug works, and 
one each in other industries. The causes of accidents are classified 
as follows :—Eight occurred by the explosion of cylindrical boilers ; 
three by that of tubular boilers with interior furnaces; one by the 
explosion of a locomotive; and four by that of steam-heating 
apparatus. The immediate causes are supposed in eight cases to 
have been the bad quality of the metal employed or the vicious 
arrangement of the furnaces; in seven others, carelessness or want 
of superintendence on the part of the engineers or stokers ; and in 
the remsining case from the imprudence of other persons. The 
AMoniteur gives the details in each case, in order that manufac- 
turers may take warning for the future. This return, of course, 
does not include railway or other accidents which occurred in con- 
nection with, but were not immediately caused by, steam machinery. 

Rock Sawine IN Quarries AND TuNNELS.—A French engineer, 
M. Paulin Gay, has lately perfected a machine, on the disc principle, 
for sawing or cuttin, through the hardest rock in quarries and 
tunnels, Experiments have been made lately at the Conservatoire 
des Arts et Métiers of Paris, and the following is an extract from 
the report of M. Tresca, the sub-director, countersigned by General 
A. Morin, chief director, relative to the performance of this 
machine :—* The contrivance of M. Gay depends upon the new and 
special application of a principle, and consists of apparatus whereby 
a disc of lead penetrates vertically or horizontally into the stone, 
being impressed with a rapid cireular motion, while powdered 
emery is applied to the edge of the disc by means of a small jet of 
water, The emery, as fast as it is applied, falls into a receiver, 
whence it is lifted to be replaced in the feeding hopper and used 
over again. The disc is mounted upon a shaft so as to move ina 
plane perpendicular to that axis, and is guided by friction wheels 
whereby its motion is steadied. The body of this disc is of wrought 
iron plate four millimetres thick, and is pierced all round the edge 
with a double row of elliptic holes, to afford passage for the melted 
lead which is cast upon the wheels to the thickness of six milli- 
metres, and a total width of seven millimetres. This wheel is put 
into motion by a machine or motive power, the strength of which 
is regulated by the diameter, and also by the nature of the stone to 
be cut, and, placed upon a movable chariot on rails, it advances into 
the tunnel, resting on the floor of the heading. If a block of stone be 
required to be cut for building or other pu the machine is 
fixed while the block is placed against the revolving disc by a 
counterpoise. For tunnel work M. Paulin Gay has an enormous 
disc two metres in diameter.”— Builder. 





PARIS UNIVERSAL EXHIBITION OF 1867, 


THE following important document has just been published 

by the Committee of the Council of Education, Science and 

Art Department, South Kensington. We commend its 

careful perusal to all intending exhibitors, as it supplies 

the fullest possible information on every point which can 
possibly be raised :— 

IMPERIAL COMMISSION. GENERAL REGULATIONS DISCUSSED 
ON 7tu JULY, 1865, AND APPROVED BY IMPERIAL DECREE 
OF THE 121Tu JULY, 1865. 

Section I.—GeneRaAL ARRANGEMENTS AND Sysrem oF CLASSIFICATION, 
Article 1.—The Universal Exbibition to be held in Paris in 1867 

will be open for the reception of works of art, and of the products 

of agriculture and industry of all nations. It wili be held ina 
temporary building on the Champ de Mars. Around the Exhibition 
building a park will be formed for the reception of cattle and other 
live animals, and plants, as well as for those constructions and 
objects which cannot be exhibited in the main buildings. The 

Exhibition will opeu on the 1st of April, 1867, and will close on the 

31st October following. 

Art. 2.—The Universal Exhibition of 1867 is placed under the 
direction of the Imperial Commission nominated by the decree of 
the Ist February, 1865. The general commissioner appointed by 
the same decree is charged wiih carrying out the decisions of the 
{mperial Commission. 

Art. 3.—In every department of the French empire the Imperial 
Comuiission will estavlish, before the 25th August, 1865, a local 
committee, whose duty it will be—1. To make known throughout 
the whole extent of the department the measures relative to the 
organisation of the Exhibition, and to distribute the forins of demands 
for space, and other documents issued by the Imperial Commission ; 
2, to point out, before the 3lst October, 1865, the principal artists, 
agricuiturists, and manufacturers whose productions would seem 
specially calculated to contribute to the success of the Exhibition ; 
3, to promote, in the manner stated in Article 29, the exhibition of 
the agricultural products of the department ; 4, to appoint a commis- 
sion of learned men, agriculturists, manufacturers, overseers, and 
other persons with special knowledge, to make «a careful study of 
the Exhibition, and to publish a report upon the means of applyiug in 
the department the lessous which the Exhibition may have taught ; 
5, to create, by collecting subscriptions, by association, or by any 
other means, a fund for the purpose of enabling the overseers, 
husbandmen, and mechanics of the department to visit and study 
the Exhibition, and to pay the expenses of publishing the above- 
mentioued report. 

Art. 4.—The Imperial Commission will make the necessary 
arrangements with the Ministers of War and of Mariue, for obtain- 
iug a proper representation of the products of Algeria and of the 
Frevch colonies in the Universal Exhibition. 

Art. 5.—The commissions appointed by the various foreign 
governments to direct the part which their respective countrymen 
will take in the Universal Exhibition are in direct communication 
with the Imperial Commission relative to the exhibition of tke 
works of art and other productions of theircountry. Consequently, 
the Imperial Commission will not correspond with foreign exhi- 
bitors. Products sent by a foreign exhibitor can only be admitted 
through the medium of the foreign commission which represents 
him. ‘be foreign commissioners will also provide as they may see 
fit for the carriage, the reception, the arrangement, and tho return 
of the productions of their countrymen. They must, however, 
conform to the regulations laid down by the Imperial Commission. 

Art. 6.—Foreign commissioners are requested to place themselves 
as soon as possible in relation with the imperial Commission, and 
to depute some person to represent them. ‘I'he duty of this repre- 
sentative will be to arrange the questions which refer to foreign 
exhibitors, and particularly those relative to the allotment of the 
whole space among the various countries, and to the manner in 
which each foreign section shall be arranged in the Exhibition 
building and in the park. 

Art, 7.—In order to facilitate the division of the space allotted to 
each country between the various classes of objects enumerated in 
Article 11, the Imperial Commission will place at the disposal of the 
representatives for their guidance, the plan of the arrangement of 
the French section of the Exhibition building, drawn on a scale of two 
millimetres to a metre (lin. to 41-6ft. or ;45). This plan shows the 
arrangement of the glass cases and counters suitable for each class 
of objects, as well as the shape, height, and other dimensions of the 
courts intended for each class. An analogous plan of arrangement 
showing the manner in which the portions of the Exhibition 
building allotted to each foreign country will be subdivide? is to be 
transmitted to the Imperial Commission before the 3let October, 
1865. Plans in detail, on a scale of two centimetres to the metre 
(lin. to 4-16ft., or 4), showing the place allotted to each exhibitor 
and to each separate stall, are also to be forwarded with the list of 
exhibitors, by each foreign commission, before the 3ist January, 
1866, in order that in arranging the interior of the Exhibition 
building the Imperial Commission may be able to take into cou- 
sideration the wants of each country. : 

Art. 8.—Each foreign country may elaim, for the formation of a 
special park, the portion of the Champ de Mars adjoining the space 
allotted to it in the Exhibition building. ‘The representative of 
each foreign commission will settle with the General Commissioner 
the plan of the paths for the circulation of the public, and of the 
earthworks, which will be executed at the cost and uader the 
direction of the Imperial Commission. Each representative will 
also arrange with the General Commissioner so as to leave at the 
disposal of the Imperial Commission the portions of the ground 
which may be in excess of the wants of his countrymen, or to 
obtain an udditional piece of ground from the portions to which 
other representatives may have given up theirclaim. In order to 
facilitate as much as possible the arrangements of the foreign exhi- 
bitors in the portions of the park allotted to them, the Imperial Com- 
mission will place at the disposal of the representatives for their 
guidance the plans adopted by the French exhibitors for arranging 
the animals, plants, model cottages, &c. (Appendix A). : 

Art. 9.—Au official catalogue of the products of all the foreign 
countries will be drawn up, showing the place which they occupy 
either in the Exhibition building or in the park. This catalogue 
will contain two alphabetical lists, one of the exhibitors, the other 
of the products exhibited. Foreign commissioners are requested to 
send the information necessary for the preparation of the catalogue 
before the 31st January, 1866. ; on 

Art. 10.—Those states which can only be represented in Paris in 
1867 by a small number of exhibitors, and which are besices 10 & 
similar geographical position, are requested to concert together so a8 
to insure a methodical grouping ot the products of an analogous 
nature. ‘he Imperial Commission will place at the disposal of the 
representatives of the commissions of those states the plans which 
have been prepared, with a view to harmonise the advantages of 
such a grouping with the fundamental rule of national representa~ 
tion. ln the eveut of these plans being approved the Imperial 
Commission requests the commissioners of those same states to 
appoint in Paris for each group an agent, whose duty it will - 
to carry them out. The architects and officers of the Imperia’ 
Commission will afford assistance gratuitously to these agents. 

Art. 11.—In each section assigned to the exhibitors of the same 
couutry the objects will be divided into 10 groups and 9 classes, 
viz :—1ist group—Works of art (classes 1 to 5), 2nd oe ay 
ratus and applications of the liberal arts (classes 6 to 13). 
group—Farniture and other articles intended for dwelling-boness 
(classes 14 to 26). 4th group—Clothing (including fabrics) an 
other articles worn on the person (classes 27 to 39). Sth a. 
Products (raw and manufactured) of mining (classes 40 to 46). aT 
group—Instruments, and processes of the common arts (classes / 
to 66). 7th group—Food (fresh and preserved) in various states < 
preparation (classes 67 to 73). 8th group—Live products ry 
examples of agricultural establishments (classes 74 to 82). 
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group—Live products and examples of horticultural establishments 
(classes 83 to 88). 10th group—Objects exhibited with the special 
purpose of improving the physical and moral condition of the 
people (classes 89 to 95). The objects which are included in these 
groups are given in detail in the system of classification (Appendix 
A) aunexed to these regulations. In order to avail itself of any 
suggestions that may be made by the French exhibitors and the 
foreign commissioners, the Imperial. Commission reserves to itself 
the right to resolve, in the successive editions of this document, 
all doubtful questions to which this first publication may give rise. 

Art. 12.—No work of art or object exhibited in the Exhibition 
building or iu the park may be drawn, copied, or reproduced in any 
manner whatever without the authority of the exhibitor who is the 
author of it. The Imperial Commission reserves to itself the right 
to authorise the taking of general views of the Exhibition. 

Art. 13.—No work of art or object exhibited may be removed 
before the close of the Exhibition without the special authority of 
the Imperial Commission. 

Art. 14.—Neither French nor foreign exhibitors will have to pay 
any rent for the space occupied by them in the Exhibition; but all 
costs incurred for fittings and decoration in the Exhibition building 
and in the park must be borne by them. 

Art. 15.—Frenchmen and foreigners, by the act of becoming 
exhibitors, thereby bind themselves to adhere to these regulations. 

Art. 16.—The Imperial Commission will correspond with the 
Préfets and other authorities of the French empire through the 
President or the General Commissioner. 

Art. 17.—All communications relative to the Exhibition are to be 
addressed to M. le Conseiller d’Etat, Commissaire Général de |’Ex- 
position Universelle de 1867, Paris. Letters need not be prepaid 
within the jurisdiction of the French post-office. 

Section II].—Srecia, Arrangements Revative To Works or Art, 

Art. 18.—Works by French and foreign artists, executed since 
the Ist January, 1855, will be received for exhibition. 

Art. 19.—The following will not be received : 1. Copies, including 
those which reproduce a work in a manner different to that of the 
original. 2. Oil paintings, miniatures, water-colour paintings, 
pastels, designs and cartoons for stained glass and frescoes, without 
frames. 3. Sculpture in unbaked clay. 

Art, 20. The Imperial Commission will decide, with the assistance 
of a special jury, respecting the admission of works by French 
artists. The composition and nomination of this jury, and the 
formalities with which Frenchmen will have to comply in re- 
questing permission to send a work of art to the Exhibition, will be 
explained by regulations to be published hereafter; these regula- 
tions will make known how works of art are to be transmitted and 
received. 

Art. 21.—The Imperial Commission will make known to the 
persons concerned, before the 1st January, 1867, its decisions 
respecting the admission of works of art. 

Art. 22.—The number and nature of the rewards that may be 
given in respect of works of art, as well as the constitution of the 
international jury who will be called upon to act as judges, will be 
decided hereaiter. 


Section Il].—SpeciaL ARRANGEMENTS Respecting THE Propvucts or 
AGRICULTURE AND INDUSTRY. 





Cuarter J,—Apsission AND CLASSIFICATION OF Propvucts, 


Art. 23.—All the products of agriculture and industry will be 
admitted into the Exhibition with the exceptions and limitations 
meutioned in the following article :— 

Art. 24.— Detonating, explosive, and other substances of a 
dangerous nature will pot be admitted. Spirits and alcohols, oils, 
and essences, corrosive substances, and generally substances which 
may affect injuriously other products exhibited, or incommode the 
public, will only be received in strong vessels, specially adapted for 
the purpose, and of small dimensions. Percussion caps, fireworks, 
lucifer matches, and other similar articles, can only be received 
when made in imitation and deprived of all inflammable ingredients. 

Art. 25,—Exhibitors of products of an unwholesome and disagree- 
able vature will be bound to conform at all times to such measures 
of safety as may be prescribed to them. Tbe Imperial Commission 
reserves to itself the right to cause the removal! of any products, 
whether French or foreign, which by their nature or their bulk 
might appear injurious, unsuitable, or incompatible with the objects 
of the Exhibition. 

Art. 26.—Before the 15th August, 1865, the Imperial Commission 
will notify to the foreign commissions the amount of space allotted 
to each of them for the display of the productions of their respective 
exhibitors. Before the 25th August, 1865, the Imperial Commission 
will publish, in a tabulated form, the amounts of space allotted in 
the French portion of the Exhibition building to each of the first 
73 classes enumerated in Article 11. 

Art. 27.—After the publication of this document, French exhibi- 
tors carrying on the trades comprised in the same class arerequested 
to come to an understanding among themselves relative to a common 
plan of arrangement of the space which will have been allotted to 
their class. If they should agree upon the selection of the exhibitors 
which this allotment can accommodate, and upon the amount of space 
bat sball be assigned to each, they will nomiuate one or more 
representatives who will place themselves into communication with 
the Imperial Commission, submit their plan and list of exhibitors 
for its approval, and generally act as the representatives of the 
common interest of these exhibitors. 

Art. 28.—In default of such spontaneous action provided for in 
the preceding article, the municipal authorities of centres of manu- 
factures, the chambers of commerce, the consultative chambers of 
arts and manufacture, artistic and industrial societies, agricultural 
societies and meetings are requested to urge the producers in their 
district to act in concert. 

Art. 29.—The departmental committees (Article 3) will receive 
from the Imperial Commission and will communicate to the consul- 
tative chambers of agriculture and to the agricultural societies and 
meetings of the department, the plans adopted for the representa- 
tion of the agriculture of the various districts of France, in order 
that they may co-operate in carrying out these plans. They will 
especially request these societies and meetings to prepare collective 
exhibitions of types of animals and plants, and models of farm 
buildings and agricultural works. ‘The local committees of a large 
agricultural district will, as far as possible, act in concert, 80 a8 to 
display, without useless repetitious, the characteristic features of 
the agriculture of the district. 

Art. 30.—The applications for space having reference to the 
arrangements described in Articles 27, 28, 29, will be made by the 
: presentatives of the exhibitors who have been acting in concert, or 

Y those of the societies and bodies who have taken the initiative in 
tue matter. 
hibitor to fill up and sign in duplicate, an application for space. 

bese applications are to be addressed to the General Commissioner 


at Paris (Article 17), 
(To be continued.) 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


Correspondents.) 





TESTING BOILERS, 

Si,—Pertinent to the subject of testing boilers, on which a long 
and interesting discussion is taking place in your columas, allow 
me to describe a system of proof which may be called either pneu- 
matic or hydraulic. I have used this system for many years with 
reat advantage, and am surprised that none of your correspondents 

Th Proposed any similar proceeding. 
a, plan is simply to fill up boilers with water to the top gauge 
1 OF to that level; then close all outlets, and having attached a 
ge gauge, put on pressure, either from a force pump or a water 
- Run the pressure up to any judicious degree, then stop off 


For this purpose the representatives will cause each ex- |- 





the source of the pressure, record the time, and observe the pressure 
gauge. 

If the boiler is tight and the fittings are all good, the pressure 
will not fall ten pounds in a day. A very little experience will 
teach the tester what to expect. The elasticity of the air cushion 
allows much greater exactness in setting the pressure than is pos- 
sible when the boiler is filled absolutely full, and the degree of leak, 
if any, is more easily judged. Ifa boiler is tight under this kind of 
trial there is less need to strip and examine all the surface; and if 
it is not tight, the necessity for doing so is obvious, 

_ The plan is not, therefore, put forward as superseding more pre- 
cise examination, but as a preliminary test of a most reliable kind. 
When a large number of boilers are in use and worked in rotation, 
and when systematic cleaning is practised, this method of test 
should be applied on every occasion before a boiler is puton. In 
all cases where a supplementary cold feed from water mains is a 
permanent fixture, the apparatus is ready to hand. 1 am certain 
that, in the majority of cases where explosions have occurred, the 
pressure gauge applied in this way would have run back at a rate 
that would have clearly indicated a leak, aud have proved the con- 
tinued use of the boiler to be reckless. 

The proof of all the fittings by the same means is of sensible 
advantage, and the proceeding is not upset by rain, condensed 
steam, or any other wet, either of which make the testing with solid 
water and looking for weeps, sweats, drops, and larger escapes both 
inconvenient and difficult; more than this, a master or superior 
man may, without soiling himself, see his boilers proved with his 
own eyes, and, if he will, ‘ pendente fumo.” Cuantes Greaves, 

Old Ford, Oct. 24th, 1865. 





PATENT LAW. 


Sir,—Referring again to the difficulties that would be induced 
by the withdrawal of all legal recognition of invention, as applied 
to the improvement of manufactures, I remember that on one occa- 
sion when the late Mr. Wilberforce was reminded by an unbeliever 
in the truth of the Bible of the many difficulties in the way of belief, 
his answer was to this effect: “ Yes, but there are more difliculties 
in the way of unbelief.” 

Some persons probably regard this answer as merely a sharp 
repartee, scarcely even that; but theologians recognise in it the 
utterance of a profound and vital truth. And there is an analogous 
truth underlying the question of “ Patents or no patents.” If Lord 
Stanley and others who are strongly impressed by the practical 
difficulties of a patent law, could succeed in establishing the pro- 
position that there would be fewer social and commercial difficnities 
if such law were abolished, I should at once acknowledge the forco 
of the argument, and regard the days of patents as numbered. But 
what abolitionist has thus succeeded? I do not recollect ever 
meeting with any conspicuous effort in this direction. And until 
this proposition is established by overwhelming argument, my firm 
belief is that patents will not be abolished. While, however, thus 
feeling every contidence in the appeal to reason and facts in support 
of a law of patents, I have an apprehension of evil arising from the 
probable apathy of Parliament on the subject. And this apprehen- 
sion is increased by a sense of the difficulties resulting from the 
necessary reconstruction of the Government at this time, which is 
likely to occupy the minds of the majority of the Patent Commis- 
sioners who are members of the Government, to the exclusion of the 
patent question—that “irrepressible negro” in the eyes of many 
lawyers. 

For my own part I would much rather have the question dealt 
with, and settled as soon as practicable (taking my chance of the 
result), than be exposed to the inconvenience of further delay. 

Some of the recommendations of the Patent Law Commissioners, 
if vigorously carried into effect, would produce a greater improve- 
ment in practice than some persons appear to me to recognise, But 
there is one recommendation in particular which is of incomparably 
more importance than any of the rest, and it is agreed to by all the 
Commissioners, including Mr. Hindmarsh. I allude to that of trying 
patent cases by a judge, with the aid of scientific assessors, but 
without a jury, unless at the desire of both parties to the suit or 
action,—such assessors to be selected by the judge in each case. 

Here is the germ of a great practical improvement, if pro- 
perly carried out. It is no small evidence of its value tnat 
so large a number of independent thinkers as those who sat 
on the Commission should have concurred in the recommenda- 
tion. Nevertheless, the words of Sir R. Phillimore, (Queen's 
Advocate,) contained in a paper recently read by him at Norwich 
on another branch of law, are applicable here:—* The success of 
every institution depends upon the manner in which it is worked, 
as the success of every law depends upon the manner in which it 
is interpreted. Both are merely parchment or paper, with letters 
and figures written upon them, until, m fact, the breath of practical 
life animates them into real existence.” 

These words remind us of the essenticlimportance of the manner 
in which the judges would be inclined to exercise their powers 
under a law founded on the recommendation referred to. And on 
this point I cannot disguise from myself the fact that some of the 
judges have a great dislike to patent cases, which is against the 
presumption that they would work such a scheme efficiently. This 
fact is suggestive as an argument in favour of a special court. At 
the same time I am persuaded that some of the judges could try 
patent cases satisfactorily on such a system. And is it not true that 
in every brauch of law some judges can try cases more satisfactorily 
than others by reason of their having more special aptitude for par- 
ticular subjects more or less connected with their antecedent ex- 
perience ? 

It is, therefore, no argument against patents that some judges 
dislike them because they involve questions which are remote from 
their usual habits of thought. There seems to be just now an un- 
usual prejudice against patents, which I take to be a reaction from 
a former feeling of undue favour towards them in some instances, 
and which may, therefore, be only temporary. At the same time it 
is advisable for patentees to avoid giving just cause of offence in 
their dealings with the public, for we find Lord Brougham (while 
generally favourable to them) admitting “ that there are grave ob- 
jections to the inventor's nghts as at present exercised, may be 
true.” Lord Brougham evidently does not regard this as a reason 
for abolishing patents; but he seems to consider it as a mode of 
accounting for some of the existing prejudice against them. 

Still it is always to be remembered that the present weak admin- 
istration of patents in courts of law has a tendency to produce and 
increase the evil complained of; and that the recommendation of 
the Commission, if properly carried out, would have great effect in 
diminishing it, both directly and indirectly. WILLIAM SPENCE, 

8, Quality-court, Chancery-lane, W.C., 

25th October, 1865. 





SUGAR MACHINERY. 


Vacuum Pumps.—The cause and effect of creating a vacuum in 
vessels used for chemical processes ig, of course, well-known. It 
is difficult to point out any portion of mechanical contrivances 
requiring more attention than the vacuum pump, the imperative 
ally to the vacuum pan. ‘The modes of working the pumps now 
under notice are various; in some instances vertical action is 
employed, in other cases an angular arrangement is adopted, a 
third system is that of the horizontal type. Now to ascertain the 
better mode will be to theorise on the cause and effect, after which 
the application of the mechanical powers. ‘lo exhaust air 
or water from a vessel is to cause a vacuum in @ certain 
space for a given time. ‘To obtain a vacancy for the supply 
is a simple matter, but to discharge effectually is the vital 
part. It can be readily understood that should any air remain 
in the pump between the piston and the suction valve or valves, it 
will, to a certain extent, reduce the vacuum to be attained. Pumps 
of the class now under notice should have perfect valves and joints 
to attain the desideratum. Vertical action for the piston is often 
considered to be the correct or better mode to attain a good vacuum 








due, perhaps, to the fact that the water and air will assist to cause 
the descent of the piston or bucket. The angular arrangement is 
simply a separate modification to work two pumps from the same 
crank pin. The action of the water will, of course, in either case 
assume the level line, hence the vertical arrangement may be 
termed the better when compression or discharge isin question. The 
disposition of the valves of the pumps should be carefully considered. 
In some instances pumps with vertical action have the suction valves 
located at the bottom of the barrel at the side of the same; the 
discharge valves are secured in like manner at the top of the barrel. 
The piston is itself a moving valve and seating, so that two valves 
are always in constant action. To obviate this the suction and 
delivery valves can be located opposite each other at the top of the 
pump. The piston in this case can be solid as far as the action of 
the water is concerned. The bottom of the barrel being secured in 
a cistern of water would ensure the absence of leakage of air 
during the up stroke. With reference to the access for repair the 
latter arrangement is undoubtedly the better, a fact not unworthy of 
notice. When the valvular piston is adopted and the suction valve 
directly under the same, it is obvious that great disarrangement 
must ensue ere the lower valve can be inspected. In the case of 
the locality of the valve in question being at the side of the pump, 
portion of water and air will remain, equal in volume to the space 
occupied. Another evil in perforated pistons is the contraction 
of the area of the passages in proportion to those above and below. 
The valves now universally empioyed are of india-rubber, and their 
position does not affect their action. In agood arrangement for vertical 
pumpsthe valves are arranged perpendicularly or secured on each side 
of the top of the barrel, the piston having a projection to effectually 
discharge the air and water at each stroke. Another modeof securing 
the valves worthy of notice may be mentioned. Thesuction valve 
is inserted at the side of the barrel at the top—-the discharge valve 
being opposite on the samo level, but reverse in action, it is 
obvious that on compression taking place the air will be discharged 
before the fluid, a fact not to be disregarded. The engines 
commonly used for vertical pumps are of two kinds, beam 
and direct-acting; when the former is adopted the pumps are 
located one on each side of the centre of vibration, hence the re- 
quirement of duplicate connections and details complete. For ver- 
tical engines the pumps are variously located; in one example 
cranks between frames or standards impart the motion required ; 
a second example has the pumps below the steam cylinders, thus 
attaining a direct action, the crank shaft and wheel being overhead. 
It is almost needless to state that, to the present, single-acting 
pumps have only been reverted to; those of double action can 
be truthfully termed the better. Pumps of this class are peculiar in 
arrangement. It is well known that the piston must be neutral in 
relation to the passage of the water; the locality of the valves must 
be duly considered to attain a good result. When the vertical 
pump is adopted the suction valves can be secured at the top and 
bottom at the side of the barrel, those for discharge being arranged 
opposite, a connecting piece on each side forming the discharging and 
supply pipes or chambers. The means of a os. to the suction 
valves is by doors at the top and bott m of the barrel; the delivery 
valves are inspected by doors on the connecting chambers. The 
valves are composed of india-rubber discs perpendicularly secured, 
The horizontal double-acting pump consists of a barrel, with the 
suction and delivery valves located under and over the same at each 
end. In some examples the suction valves are inverted over the 
pump, thosé for the discharge being on the same level, but of course 
reverse in action; the doors for access are suitably arranged at the 
side and ends of the discharge and suction chambers. in some of 
the arrangements of the modern sugar factories the condenser is 
situated at the top of the building (as before stated in a previous 
article); the pump exhausts the air only from the pan, while the 
injection water and condensed steam passes through a separate com- 
munication. With this arrangement the piston must dischar, 
the air from the barrel at each stroke of the same. Pistons suita 
for the pumps now in question should have projections beyond the 
packing ring, so that the entirespace beyond the frictional surface will 
be filled at each end of the stroke, and thus cause a perfect discharge. 
The disposition of the valves should be as near the periphery of the 
barrel as possible. In some instances guu-metal valves are pre- 
ferred for atmospheric pumps, particularly those working at high 
velocities. Solid plungers are sometimes preferred to those of the 
piston type. When this planger is adopted the valves are located 
at the bottom on each side of the barrel, single action being only 
attained, ‘I'he arrangement of the engines for the horizontal type 
is varied; one exampie has the steam cylinder secured at the end of 
the framing, the piston rod being prolonged to that of the pump, thus 
securing a direct action; the rod passes through the pump, and is 
prolonged to the crosshead of the connecting rod, the remainder 
being the same as for ordinary engines. It will thus be understood 
that the pump is placed between the steam cylinder and the piston 
rod guides, A second arrangement consists of the vacuum pump 
and valve chambers secured on each side of the steam cylinder; 
motion is imparted to the pumps by ordinary cranks, connecting 
rods, and guides, In this example each connection is separate; a 
bed-plate common to the whole ensures rigidity. A third disposi- 
tiou of both pumps and engine has, the former opposite the froat 
end of the latter, the connections and the mode of working being 
as for that last noticed, The illustration represents a vacuum = 
and engine of the horizontal double-acting type; the barrel and 
valve chambers are in one casting. The suction and delivery pipes 
are of the same exact shape and size, so that one pattern is only 
required, with the exception that the suction pipe has provisions or 
bosses for the holding-down bolts.’ The valve gear and seatings, as 
will be seen, are of the ordinary marine type, with separate doors 
to each set of valves for inspection and repair. The suction valves 
are on a Jevel with the bottom of the barrel, the delivery valves are 
directly above those last alluded to, the space betwixt being due 
only to the area required. By this arrangement only a very small 
portion of water cau remain in the pump during the return stroke, 
By locating the suction valves on the level of the barrel the least 
friction and eballition is maintained. The piston is of the ordinary 
metallic kind, with spring ring and adjusting screws; the projec- 
tions on each side of the ring are for the better purpose of discharg- 
ing the pump at each stroke. The spaces filled at the termination 
of each stroke are very small, as before alluded to, so that an almost 
perfect discharge is certain, while compactness and simplicity is 
maintained. ‘Ihe front projection is recessed to receive che stufling~ 
box, this latter being separate from the barrel; the door at the back 
of the pump is for the purpose of adjusting and removing the 
piston when required. It will by this be understood that no dis~ 
arrangement of any two portions at the same time is required either 
for adjustment or repair. The steam cylinder is secured between 
the pump and guide channel; the pump rod is prolonged to and 
through the steam cylinder, and connected to the guide block 
beyond the latter. The mode of securing the rod in the pump 
piston is by a nut at the back end, which can be readily removed 
when required. e rod in question passes through the steam 
piston, as before ; the means of securing the rod in the same 
is by a cone at the back and a nut at the front. This nut is suit- 
ably formed for a box spanner, so that a disconnection is readily 
attained at the front end of the cylinder. The steam piston is of the 
ordinary kind, fitted with a metallic ring and spring. Should it be 
required to remove the piston, the rod can be readily withdrawn by 
unscrewing the nuts alluded to. The guide channel is arranged for 
a solid shoe guide of the marine type, the connecting rod is also of 
similar design. The engine framing or bed-plate is secured to the 
pump between the barrel and cylinder, sufficient room being 
allowed for the removal of the cover of the latter, ‘The slide valve 
is of the ordinary kind, cuttivg-off at a fair grade; the means of 
imparting motion to the slidearedirect, The stop-valve wheel can 
be on either side of the steam casing, according to the local tion 
of the entire engine and pump, ‘I'he arran-ement now alluded to 
is designed with a special care as to light weight of material, com- 
bining strength, simplicity, and accessibility. Each portion can be 
disconnected readily without disarrangement, a matter of the 
greatest importance in colonial machinery, N. P. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publicati 

Norice.—A Srectat Eprrion of Tat Enerneer is published for 
Foreicn Crircunation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. ; 

*,* We cannot undertake to return drawings or manuscript, 
and must, therefore, request our correspondents to retain copies, 

*,* Covers jor binding the Volumes can be had from the Publisher, 

price 2s. 6d. each, 

T. J. (Pontypool).—Recrived, and will be examined. 

. M. (Preston).— Mr. Barry is the architect, and the cost £1,600. 

.—No. 8, ordinary pattern. The injector will work in any position. 

W. 8. N.—(Chard).— We do not know the address of the party to whom you 
refer. 

Constant Reaper.—(“‘ Paper Pipes.”)—A letter lies at our office for this 
correspondent. 

Nemo Scott Burng’ is tie best work on agricultural machinery. As far as 
we are aware, there is no distinct treatise on poper machinery in existence. 

F. H.—Any publisher will supply you with a last of several works of moderate 
price, on the sirgins and strength of girders, You will find a formula in 
Molesworth's Pocket-book, last «dition, which may answer your purpose 

A. E.—An aqueduct is a conduit for water supported on snne structure 
above the general surface of the ground ; a viaduct is a structure formed 
to unite one carriage road with another, as across a valley. The boiler you 
describe would require a pressure of about 600 lb, per square inch to burst 
it. Jt maybe worked safely to 100 lb. 

R. M,—(Middlesboro’-on-Tees,)—We have no doubt that your scheme 
would angwer admirably. The application of a Gauntlett's pyrometer and 
pat ns damper would secure the cylinder from injury. As you are 
apparently in a@ position to reduce the invention to practice, we should 
advise you to secure a patent. 

C.J. B.—You cannot procure a good and comprehensive treatise on docks 
and ships for £2 28. Steward's ** Docks and Harbours of the United 
States” would have answered your purpose, but, unfortunately, it 1s out 
of print. You can obtain a great deal of information on the subject in 
the shape of papers, &e.. for £2 23., by addressing any scientific publisher, 
Messrs. Spon, for example. 

R. M.—As you give neither the speeds nor the pressures it is impossible to 
answer your question properly. Assuming that the engine is of the ordinary 

, condensing class, running at 2407¢. to 300/t. per minute, a crank shast 
5hin. in diameter will answer; the second shaft lin. to gin. larger. If 
the machinery be exposed to sudden shocks or strains, both these dimensions 
must be increased, 
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THE DUBLIN EXHIBITION. 
(To the Editor of The Engineer.) 

Sirx,—Tn your article No. 3 on the Dublin International Exhibition, page 
245, in Tue ENGINEER of this date, you describe a pumping engine exhibited 
by Mess:s. Courtney, Stephens, and Co., of Dublin, as ‘an invention of 
theirs, possessing some novelty of principle.” 

In 1862 we designed and made a of this kind for Messrs. Perkins 
and Sons, the patentees of the well-known aniline mauve and other dyes. 
You will see, therefore, that the design and application was made by us 
long prior to Messrs, Courtney, Stephens, and Co.’s use of it. 

Essex-street Wharves, Strand, London, GWYNNE AND Co, 

October 20th, 1865. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock om Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tuk ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (ineluding double number) lds. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tug ENGINRER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LROPOLD RICHE ; all other 
letters and communications to be addressed to the Editor of THB ENGINERK, 
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THE ORDNANCE SELECT COMMITTEE ON NAVAL GUNS. 
Ir will be remembered that in June last, Mr. Baillie 
demanded from the Government an explanation of the pro- 
ceedings of the Ordnance Select Committee as regarded 
the experiments undertaken by it, to determine the relative 
merits of the different systems of rifling known as Com- 
mander Scott's, Mr. Lancaster’s, Mr. Britten’s, Mr. Jef- 
frey’s, and that at first spoken of as the French, and 
subsequently termed the Woolwich system. In the course 
of his speech, Mr. Baillie implied that Commander Scott 
was not dealt fairly with, and he accused the members of 
the committee of going beyond their province as judges and 
assuming the office of inventors. The Marquis of Harting- 
ton in his reply stated that the Scott gun had been over- 
rated in certain quarters as would be seen when the 
official report was published ; while the Woolwich gun was 
not an invention but an adaptation. It is unnecessary to 
dwell further on the speeches of either Mr. Baillie or the 
noble lord. The report demanded by the former gentle- 
man now lies before us, and we can state, with all due 
deference to the Marquis of Hartington, that we have risen 
from its perusal with the conviction that the statements he 
made in the House of Commons have not been verified, and 
that, notwithstanding an extremely judicious use of figures, 
the Scott gun holds a place as the best weapon for naval 
purposes brought forward during the entire competition. 

We do not pretend to dispute for a moment the fact that 
more than one of the rival systems approached that of Captain 
Scott so nearly, that it becomes as difficult in one sense to 
decide the question of relative merit, as it is to determine 
which is the better horse in a race won by a head. ‘Ihe 
questions at issue may be, and probably will be, warmly dis- 
cussed ; but in order to arrive at anything like a really 
valuable decision, it is absolutely necessary to set up some 
standard of excellence, or of qualifications, to which the 
gans must approximate more or less closely in order that 
they may be fit for naval service at all; that which 
“approximates most closely being, of course, the best. So 
ong as guns are merely tested against each other, their 
places in the order of merit may be changed daily with the 
nature of the test. No one system can excel in every 
point, nor does it follow that the gun of the highcst oe a 
merit is necessarily the best. A gun may, indeed, 
radically bad in some one characteristic, and yet a very ex- 
cellent gun for particular purposes notwithstanding. No 
one would think of shooting snipe with an Enfield rifle ; 
yet, regarded in the abstract sense as an instrument con- 





structed on scientific principles, the rifle is immeasurably 
superior to the emesth bene ‘owling-piece. 

Now it so happens that naval men have long since made 
up their minds as to the kind of gun which they want, and 
were they but left to follow their own devices they would 
have had this gun two or three years ago. In high quarters, 
however, the sailor is still regarded as an infant, if not an 
idiot, unable to take care of himself, and above all things 
not to be trusted in the selection of the weapons wherewith 
he is expected to rule the waves, and keep Britons from 
slavery. This duty has hitherto devolved mainly on the 
officers of the Royal oP aye who, for the 
thost part, know a good deal about guns, especially in 
theory, and nothing whatever about a ship, save in that 
general way in which all landsmen are familiar with the 
vessels which make war upon the seas. The best gun for 
sailors’ use is, in one word, that which can burn most 
powder with safety behind projectiles of adequate weight. 
This qualification wanting, all others are absent. Next 
comes facility of loading—not only at the practice-ground, 
but under ot penile exigencies of weather or of warfare, 
As to ease of handling, a gun of six or twelve tons is as 
easily moved as six or twelve tons of iron in any other 
form; and as all guns can be placed, weight for weight, 
on an equality in this respect, the question requires no 
consideration at present. An extended range—the power 
of throwing shot, or rather shell, to a distance—is worth 
something ; and last of all we may place accuracy of fire— 
an essential point in any gun intended for land service, 
but practically unnecessary —at least in the highest degree— 
and unattainable at sea; at once because of the magnitude 
of the object to be struck, and the unsteadiness of the base 
—the deck of a rolling ship—from which the gun is fired. 
Ordnance is useless without projectiles, and we find that 
these present questions of hardly less importance than those 
connected with the guns from which they are to be fired. 
In the first place they must admit of being kept for long 
periods without deterioration; they must be simple in 
structure, consisting of the fewest possible parts and the 
smallest variety of materials; they must be strong and 
hard, and in the case of shells, capable of holding 
very large bursting charges. And, finally, they must 
be cheap, provided that very admirable feature be not pur- 
chased at the a of others of yet more importance. 
It is just possible that some of our readers may take 
exception to this list of qualifications, considering, perhaps, 
that we have placed the last first and the first last. We 
believe, however, that all naval men will endorse our 
opinions, while few arguments can be produced by others 
against them; and taking this list as a basis, and the tes- 
timony of the select committee as evidence, we shall find 
that the Scott gun has not only held its own but com- 

letely distanced all its competitors save the French- 

oolwich gun ; while its projectiles possess so marked a 
superiority over those of this last that we find ample con- 
firmation of all that has been said in its favour asa weapon 
for naval use. 


The report contains a vast mass of figures in the form of 
an appendix, and a general summary of the results ob- 
tained. An exception might, with strict propriety, be 
taken to the manner in which this summary has been pre- 
pared. We presume that alittle “ cooking ” is unavoidable 
in these matters, however ; and in order to avoid complica- 
tion, or the suspicion of favouritism, we prefer, for the 
present, to confine ourselves strictly to the consideration of 
the summary. We have already given sections of the 
guns, and the following description will supply all the 
additional information requisite :—“ The guns are muzzle- 
“loading. ‘They have solid steel tubes three inches thick, 
“a solid forged breech piece, and external strengthening 
“coils. Their weight averages 149 cwt., and the length 
“ of bore is 10ft. Gin. Cammell’s steel is used in Scott's, 
“ Lancaster’s, and the Jeffrey and Britten guns, and 
“ Firth’s steel in the other. They are vented 5:75in. from 
“ the end of the bore, being the position to give the greatest 
“ initial velocity with a charge of 20 lb... . . Dry 
“ sponging was used for the first forty-five rounds, and 
“ would, apparently, have sufficed to keep the guns clean ; 
“ but the loading of Lancaster’s gun with a second supply 
“ of shot became so difficult that a wet sponge had to be 
“used with that gun, and it was then used with 
“the others also, so that all might be placed on an 
“equal footing.” From this it is evident that Mr. 
Lancaster’s gun failed in one very important point at 
the outset. We may add that it is necessary to suspend a 
guiding cradle on the muzzle of the gun, in order that the 
exact position in which only the shot will enter the bore 
may be secured. About 330 rounds have been fired from 
each piece, and the committee state that, as far as concerns 
the infliction of injury to the rifling, all the guns are on a 
perfect equality. As to easiness of loading, ‘ The French 
“gun was certainly the easiest to load, but there was 
“nothing to complain of in this respect in Commander 
“ Scott’s gun; Mr. Lancaster’s shot were a// got home with 
“ more or less difficulty, and in some cases a metal rammer 
had to be used.” . . None of the projectiles are liable to 
injury from knocking about, but the Lancaster should take 
the first place in this respect; Commander Scott's tirst 
plan, second place; the French shot, on Palliser’s system, 
the third; and Scott’s second plan the last. As Mr. 
Lancaster's oval shot have neither ribs, nor other projec- 
tions of any kind, they are in precisely the same condition 
as round shot. ‘The ribs on Scott’s shot are cast in one 
with the mass of the projectile, and therefore, as they are 
broad and of little elevation, and without corners, they are 
not much worse off. ‘The batrons of the Palliser shot are 
certainly open to injury from hard knocks. In Scott’s 
second plan (not that, be it be observed, which he deems 
best) zinc ribs are inserted into dovetailed grooves, to pro- 
tect the rifling, instead of small copper studs, and although 
these may possibly get knocked about a little by very 
rough usage, serious injury can scarcely be done them. In 
fact, all the guns appear to be tolerably perfect in this 
respect. : 

The power of a gun to impart injury to armour plates 
depends, other things being equai, on the velocity of the 
shot; and as plates of average thickness cannot be 





unched at all at long ranges, we may proceed a step 
urther and state that the power of punching or smashing 
depends on the initial velocity of the shot; this velocity 
depends, ceteris paribus, upon the charge of powder, the 
nature of the grooving, and the weight of the projectile. 
The faculty of imparting a high initial velocity is obvi- 
ously the most valuable characteristic which a naval gun 
can possess. We find from the report that, to use the 
committee’s own words, “the gun rifled on the French 
“ system has somewhat decidedly the lowest velocities, 
“and Mr. Lancaster's, on the whole, the highest. He is 
“in every instance superior in this respect to Commander 
* Scott, but is exceeded once by Mr. Jeffrey, and once by 
“ Mr. Britten.” To reduce this statement to its proper 
dimensions we may state simply that Mr. Jeffrey and Mr. 
Britten’s shot being lead-coated, were found at an early 
period of the competition to be totally unsuitable for use 
with heavy charges, the lead being blown off in fragments, 
and the flight of the shot consequently erratic to a degree. 
These systems were therefore withdrawn from competition. 
Two of Commander Scott’s rivals thus disposed of, Lancaster 
remains; but it so happens that shell break up in 
the bore of his gun from the peculiar nature of the 
strain to which they are exposed. Lest there should 
be any mistake we shall quote the words of the report: — 
“ The Lancaster shells were found on recovery, with only 
“one exception, to be split at the head, showing appa- 
“ rently, as has always been suspected, that in that system 
“ the projectile has a great tendency to jam in the bore, 
“ bringing severe pressure on the gun and projectile.” It 
is but fair to add that, since these first shells were fired, 
Mr. Lancaster has produced others of a different pattern, 
from which better results were obtained. Still, “ the 
“committee were unanimously of opinion that the Lan- 
“caster system should be rejected, on account of the 
“ age A to crush in the bore, its inferior accuracy, and 
“the difficulty of loading.” The competition is thus 
reduced to exceedingly narrow limits; and as the so- 
called French system is “ somewhat decidedly ” inferior in 
initial velocity to the Scott gun, the conclusion cannot be re- 
sisted that, in this particular, the latter gun is “ somewhat 
decidedly” the better of the two. The initial velocities of 
the two ‘guns are given as follow: —with 25 lb. charges, 
Scott, 1,594, French, 1,529ft. per second; with 201b. 
charges, Scott, 1,502, French, 1,444; with 12 1b. charges, 
Scott, 1,277, French, 1,254 — elongated projectiles, weigh- 
ing 1101b. With round shot the difference is even more 
distinctly marked. With 20 1b. and 12 lb. charges respec- 
tively the velocities in the case of the Scott gun were 
2,162ft. and 1,827ft.; while with the French gun and the 
same charges they fell to 2,081ft. and 1,718ft. per second, 
These figures require no comment. 

So far we find that the Scott gun not only held its own 
but excelled its rivals on more than one important point. 
Nevertheless the committee have rejected it in favour of the 
French-Woolwich gun, Why? Ostensibly because it is 
said to have been deficient in accuracy. Yet we find that 
the mean reduced deflection amounted to but 6°7 yards on 
the average, at elevations varying from 2 deg. to 10 deg., 
and at ranges of 1,100 to 4,500 yards; while that of the 
Lancaster gun reached 7:4 yards, and that of the French 
gun 3°6 yards. But while the elevation was confined to 
2 deg. we find that the average deflection of the Scott gun 
reached but 2°03 yards, while that of the French gun 
reach 1*1 yards, and this, be it remembered, at ranges of 
1,400 yards. It is very like splitting straws to draw a 
distinction here, and we shall not attempt it. It must be 
borne in mind that the guns were not tested at sea but on 
land. Had the experiment been tried in the proper place 
—on a ship’s deck—the results, such as they are, might 
have been very different. In anywise great accuracy is not 
required at sea, Even the old 65-pounder made splendid 
practice at Simonasaki, on board the Leopard under Admiral 
Kuper ; and the superiority manifested by the French gan 
even in this respect is so trifling that it cannot for a 
moment be brought into comparison with the superior 
advantages in other respects possessed by the Scott gun. 
We have hardly touched ‘upon the relative merits of the 
projectiles for the two systems. We have said enough, we 
think, to show that a gun, absolutely the first of the kind 
ever made, has, nevertheless, from the first moment mani- 
fested in competition with comparatively well-known 
systems, a superiority which may possibly be yet further 
developed by the introduction of those modifications 
usually required in novel designs, and which, as it is, is 
sufficient to entitle it to the rank of the best 7in. rifled 
naval gun yet constructed. 


PATENT LAW REFINING. 


Pror.e will no doubt continue till the end of the 
chapter to allow their interests to obscure their judgment. 
But it is often amusing to see the naive earnestness with 
which a man will sometimes forsake a conclusion to which he 
has arrived through the long vista of his own interests. 
From a broad point of view the interests, for instance, of 
manufacturers and inventors might be considered identical ; 
but this is unfortunately not so in practice, no more so than 
with buyers and sellers, or masters and servants. Vested 
interests will constantly assert themselves, and the copper- 
smiths of society will always cry that the Diana of the 
Kphesians is great. Capitalists with plant that may be 
depreciated by new schemes are not over anxious to appre- 
ciate the schemer. A manufacturer has seldom any inte- 
rest in superseding his own machine and plant, and his 
judgment is more or less warped by a constant attention to 
the cramped ideas of routine. A worthy capitalist of this 
kind need be no ill-natured man to feel vexed on waking ip 
some fine morning to find a keen-eyed inventor whose 
rights he has to buy off. We also can sympathise with the 
worthy manufacturer. Yet that is no reason why we 
should sympathise with the attempt he might make to im- 
prove the inventor off the face of the earth. But we are 
obliged to hold Mr, K. A. Macfie, an eminent sugar refiner 
of Tisespest guilty of a mild attempt of this kind, 
Doubtless also a further and more subtle motive uncon- 
sciously lends its aid to Mr. Macfie’s exertions. To be 
wealthy, and with perhaps plenty of time on one’s hands, 
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and yet to live in ordinary retirement, is more than what 
some men can put up with. Pseudo-science now seems to 
offer a ready means of some sort of distinction. We 
may thus, with every probability, trace to their origin 
“treatises on corpulence” or on patent reform, and 
perhaps also a facetious work on the “ Quadrature of the 
Circle,” by a fellow townsman of Mr. Macfie, who has 
pestered every distinguished mathematician in England 
with his ridiculous theory, and who is barefaced enough to 
print the notes, expressing mingled annoyance and con- 
tempt, which he has received in reply. But then the satisfac- 
tion of seeing one’s name in print—of seeing one’s name in 
the columns of a review, make any chance flagellation of 
such folly an operation of mingled pain and pleasure. 

The text of Mr. Macfie’s last sermon against patents is— 
‘* Long restrictions in the use of inventions, and obligation 
to make heavy payments to patentees, incompatible with 
free and fair trade.” It is at once clear that he objects to 
the long duration of successful patents, and also to the 
amount of the royalties. We will now see the arguments 
upon which he bases the objections he made before an 
assembly, the president of which—who, as a lawyer of the 
highest eminence, has probably devoted more time to the 
subject than anyone now living—stated in his inaugural 
address that the exclusion of a patentee “from the mono- 
poly he now enjoys is extremely hard to be distinguished 
from that which would deprive authors of their copyright.” 
Mr. Maefie, very obligingly, does not deny the right of 
property of an inventor in his invention ; what he disputes 
“is his exclusive right.” Rushing in where Lord Brougham 
feared to tread, he repeats the usual weak argument against 
drawing an analogy between patentright and copyright, 
which is founded on the supposition “ that to grant exclu- 
sive privileges to an author interferes with nobody else’s 
composition.” The meaning of this assertion is, we suppose, 
that the ideas of a previous author may be legally repeated 
if they be, at the same time, clothed in other words. An 
action at law could probably not be brought for mere 
plagiary ; but the same sort of thing may be done in me- 
chanical invention, as it is possible to evade paying the 
patent-right on an invention by carrying it out with dif- 
ferent means, mechanical or chemical. Neither the mere 
ideas in a book can be absolutely protected from plagiarism 
by the law of copyright, nor can the mere principle of a 
patented invention be even legally protected by patent- 
right. We then find that he speaks of the manufacturer 
being “ denied the use of an invention.” So are we denied 
the enjoyment of Mr. Macfie’s doubtlessly very excellent 
sugar, unless we are able to pay its trade price; and we 
should have to wait still longer than fourteen years, unless 
we were before enabled to pay for it. A patent has 
also its market price, and its value is regulated by the laws 
of supply and demand, just as with any other commodity. 
The worthy author then gives a full rein to his eloquence, 
successively asserting that a patent monopoly is “ despotic,” 
“erratic,” “retarding,” ‘ preposterous,” “ illogical,” “in- 
quisitorial,” ‘ unnatural,” “cruel,” “extravagant,” “ par- 
tial,” and, lastly “irremediable; for equal treatment is 
morally impossible at home and abroad.” As a proof how 
superficially Mr. Macfie has really studied the subject, he 
says that “only some states grant patents at all.” In 
Europe these few exceptions are Switzerland and Turkey — 
in the first case a little republic split up into a number of 
disputative cantons ; in the second, a despotic and semi- 
barbarous state, which one would have thought to have 
been at least the last in Europe to be cited as an example 
for our imitation. Lord Houghton lately observed at Bir- 
mingham, that the only Swiss invention he knew of was 
that of the alpenstock ; and even in Turkey exclusive pri- 
vileges are granted to inventors by means of the Sultan’s 
firman. 

With courage and perseverance worthy of a better 
cause, our author repeats “as still in his opinion practi- 
cable and “expedient” the proposal submitted at the 
Edinburgh meeting of the Social Science Congress, viz., 
“to grant national rewards in money.” <A competent 
board should be appointed to award to each patentee “ a fair 
“sum.” This agreeable little arrangement—which Mr. 
Mactie dignifies with the title of “a system ”—* would 
“ sweep away [of course] every hindrance to the immediate 
“enjoyment by every one of every invention.” It would, 
in fact, bring about a millenium of sugar and other manu- 
facturers, and the manufacturing lamb would calmly lie 
down with the inventive panther. ‘This proposal is so 
childish and impracticable that we had believed it to be 
long ago torn up to the last shred. It is not improbable 
that a patent tribunal will be instituted in this country for 
deciding on the novelty of any invention it is proposed to 
patent; but there are objections and difficulties to be en- 
countered in forming a tribunal with even this limited scope. 
To leave such questions to the decision of lawyers would 
only be a change from one bad system to another. A 
tribunal of practical men will in any case have to be 
appointed, with all its members disconnected with trade, as 
a jury chosen from men actually engaged in manufacturing 
would often have a direct interest against a patent right. 
We must confess that we should be rather chary of, for 
instance, trusting to Mr, Macfie’s decision in an important 
improvement for refining sugar, while quite willing to be- 
lieve that he would do his best to be disinterested. Again, 
there are some trades, such as that of working up india- 
rubber, in which only very few people are engaged, and of 
which but few therefore have a practical knowledge. 
All these difficulties would have to be overcome by a 
tribunal formed to take only novelty into consideration. 
But Mr. Macfie’s tribunal would have to consider not 
merely novelty, but also utility, merit, and many financial 
poiats. For our own part, we should prefer not being 
employed in the thankless task of a daily distribution of 
such a number of golden apples of discord. Would Mr. 
Bessemer have carried out his steel-making process without 
the patent law to aid, merely with the hope of a Govern- 
ment grant? We may state that Mr. Bessemer was only 
prevented by chance from publicly declaring at the meeting 
of the Social Science Section of the British Association at 
Birmingham that, without the patent laws, there would be 
no such thing as the Bessemer process. And, in any case, 





Bessemer the £100,000 per annum he is now very deservedly 
earning in royalties ? 

But even Mr. Macfie is without hope that he will live 
to witness a patent millennium—that “ happy year of re- 
‘* lease.” He therefore purposes to grant patents, “such 
“as heretofore (not resisting any reformation that may 
“ appear expedient), but to enact that, on the demand of 


“any manufacturer, after three years of monopoly, any | 


“ invention may be valued—not, of course, on the basis of 
“the return which it might bring, but on that of its 
“ originality, the cost incurred in working it out, its ad- 
“ vantage, &c.; whereupon it shall be lawful for a Patent 
“ Board to extinguish the grant in any of the following 
“ cireumstances:—1. If the patentee’s books (which he 
“ should be obliged to keep in all cases where his fees from 
“ any individuals exceed £100 per annum) show that he has 
“already received in fees the valuation price. 2. If 
“ manufacturers and others buy as much as will make the 
“ price up. 3. If the State pay the remainder of the price, 
“ purchasing the invention for the nation.” ‘ And,” con- 
tinues our worthy sugar-refiner, “I would include a condi- 
“ tion that any one may obtain exemption for himself, or 
“ his firm, by paying, say, a tenth of the price.” It is seen 
that all Mr. Macfie’s proposals, reasonable as they appear 
at first from a manufacturer’s point of view, are based on 
the practical possibility of forming a suitable tribunal for 
the just examination, not merely of the originality and 
novelty of an invention, but also as to its utility ; the cost 
incurred in working it out ; the merit and energy displayed 
by the patentee in putting it on the market, and the thou- 
sand and one other points involved in the matter. We 
all know what enormous difficulty—amounting in some 
cases to impossibility—our courts of law, at least at present, 
have in answering the single question whether a patent 
be valid or not, be novel or not. But here a com- 
plete bunch of connected questions have to be answered. 


And supposing that the probably impossible feat of | 


forming a sound tribunal of the kind could be over- 
come, Mr. Macfie’s proposition amounts to neither more nor 
less than granting a manufacturer the right to bring an 
action against any successful patentee whose invention he 
covets. Who is to fee the counsel and the train of scien- 
tific witnesses who would have to be called upon by the 
patentee to establish his case against that of the manufac- 
turers? The more valuable the patent would be the greater 
the expenses, just as the more valuable a patent now is, 
the greater—and, therefore, necessarily the more expensive 
—the opposition made before the Judicial Committee of the 
Privy Council against its prolongation. Like any other 
cause which is brought before any other human tribunal, 
the ultimate decision will very much depend upon the 
ability with which it is conducted, more especially when, 
as here, the decision will be as to a greater or less amount 
of money, and not as to the existence or non-existence of 
the patent. Mr. Macfie’s suggestions are doubtless well- 
meant—in the interests of manufacturers; his paper has 
been read by us with an attention all the greater that its 
obscurities of style demanded a concentrated attention, 
without which it would have been unintelligible. We 
have, indeed, come to the conclusion that the author's 
exertions will find a more congenial sphere in refining 
sugar than in refining our laws. Should, however, Mr. 
Macfie have any spare time on his hands next year, we 
would propose as the text of his next sermon before the 
Social Science Congress—“ Title deeds for the Jong pos- 
session of houses, and obligation to make heavy annual 
payments to the owners of house property, incompatible 
with the free and fair rights of man.” 


“THE IMPERIAL RAILWAY” SCHEME, 


IN calling the attention of our readers to one of the 
most remarkable railway schemes ever projected, we wish 
it to be understood that for the present we have no wish 
to express any decided opinion whatever on its merits. 
That is a question which only time can decide. In the 
fact that the scheme is gigantic, that if carried out it must 
involve the expenditure of enormous sums, and materially 
affect the interests of existing railway companies, we find 
sufficient reason for affording it a moment’s consideration. 
It is evident, too, that the mind which has originated the 
idea possesses considerable power, for the details have 
apparently been worked out with a care and forethought 
which impart a certain weight to the project. It is, 
indeed, impossible to read a species of prospectus which 
has recently found its way into somewhat limited circula- 
tion, without perceiving that we have not a dream, but 
something which may become a tangible reality to deal 
with. We feel that it is possible that the idea may be 
carried out, but we feel it much as a generation just passing 
away may have felt about the railway system itself at the 
time when Stephenson’s road between Manchester and 
Liverpool had been open for a few months. Fortunes will 
certainly be made and lost before the Imperial Railway of 
Great Britain is opened to the public; and even the most 
ardent speculators will think twice before embarking on an 
enterprise which cannot fail to involve an immediate ex- 
penditure nearly unparalleled in the history of railway 
construction. 

As the affair stands at present, the projectors—whosoever 
they may be—contemplate the construction of three great 
lines of railway extending from a central station on the 
south side of New Oxford-street in London, to Dover, 
Holyhead, Edinburgh, and Glasgow. The grand prin- 
ciple to be observed in the construction of these lines is 
complete isolation. They are intended to unite termini, 
not contiguous districts or towns. Nor are they to assimi- 
late in any way with existing lines. They will have a 
distinct gauge, and no connection whatever will exist, or 
be permitted to exist, between them and other lines. The 
first section will consist of a railway seventy-five miles 
long, uniting the metropolis with Dover Harbour. Crossing 
the Thames between Somerset House and the Temple, it 
will proceed in the most direct route possible to Dover. 
On this section there will be no intermediate stations. The 
second section will be a railway 240 miles in length, 
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two intermediate stations, one at Stratford-on-Avon, and 
one at Shrewsbury. The third section will be a railway 
435 miles long, uniting London with Edinburgh and 
Glasgow. On this section it is proposed to provide four 
stations, at Nottingham, Leeds, Carlisle, and at Peebles, 
from which a branch would extend to Glasgow. ‘The 
gauge of all the lines will be seven feet, this width being 
adopted at once to permit the use of engines of maximum 
power, to secure safety at excessive speeds, and to enable 
luxurious accommodation to be provided for passengers, 
Under no circumstances will heavy goods be conveyed. 
The line will be absolutely devoted to the transport of 
passengers, mails, and possibly troops; and no accommo- 
dation will be provided for any other kind of traffic. 

It will be seen that, according to this programme, we 
should have 750 miles of railway with but six interme- 
diate stations, and neither junctions nor sidings. The 
amount of accommodation provided for the public at 
large would therefore be reduced within very narrow 
limits; but, on the other hand, the most serious ele- 
ment of the danger attending express railway traffic 
would be completely eliminated, and a certain amount of 
saving would be effected in the first cost of construction. 
The absence of junctions with their attendant complica- 
tions, is. indeed, absolutely essential to the working of the 
lines. The paramount object had in view in the construc- 
tion of the system is to produce safe, rapid, and casy 
communication between the metropolis and distant parts 
of the kingdom; and it is, therefore, specially provided 
that not less than six trains shall leave London and arrive 
there each day on each section, and that the medium speed 
shall be 60 miles per hour, stoppages included. ‘Thus 
the time to be occupied in going to Dover would be about 
one hour and a quarter, to Holyhead four hours, and to 
Edinburgh and Glasgow six hours and twenty minutes 
and six hours and three-quarters respectively. The fares 
are calculated at the following very moderate rates :—Lon- 
don to Dover, Stratford, or Nottingham, first class, 12s.; 
second class, 8s. London to all other stations—First class, 
20s.; second class, 15s. Between each of the intermediate 
stations—First class, 15s.; second class, 8s. But in no 
case would a higher fare than one pound be charged for 
first class passengers. Furthermore, there would be no third 
class, the fares being below 1d. per mile at the rates we 
have given, nor would there be return tickets nor special 
rates of any kind. 

It is quite evident that such accommodation as this can- 
not be provided at a moderate sum; and we find, accord- 
ingiy, that the cost of the line is estimated at the rate of 
£35,000 per mile. The total cost of the railway would 
thus reach about £30,000,000, including £2,000,090 for 
rolling stock and £1,750,000 for contingences, Without 
entering into details, we may state, generally, that a 
revenue of £2,584,000 per annum is reckoned upon, from 
which a dividend of £5 per cent. may be paid, leaving 40 
per cent. for working expenses. 

Regarded merely from an engineering point of view 
there is nothing whatever to prevent this magnificent 
scheme from being carried out to the fullest extent. The 
practical skill and scientific attainments of the members of 
our profession are sufficient guarantee that works precisely 
similar to those which have already been executed well, 
would be executed still better; and it would be absurd to 
deny that £35,000 per mile is a very liberal estimate 
for the cost of even a first-class broad gauge double line, 
laid with steel rails. Speeds of 70 miles per hour have 
been sometimes reached with moderate loads and powerful 
engines, but not without incurring heavy expenses. It is 
just at this point that a project, otherwise skilfully pre- 
pared, breaks down. The working expenses could not pos- 
sibly, as far as we can see, be kept within 40 per cent. of 
the receipts, ascalculated. Engines weighing less than 40 
to 44 tons would not be competent to the performance of 
the required work; and unless Mr. Rambottom’s water- 
trough system were extensively employed, tenders of ex- 
cessive weight, holding possibly 3,000 gallons of water, 
must be provided. Loads such as these propelled at a 
speed of 60 to 65 miles per hour are certain to tell heavily 
on track, and even steel rails could not keep maintenance 
expenses within moderate limits. The consumption of fuel, 
too, could not fail to be heavy—as much possibly as 45 1b. 
or 50 1b. per mile run; while the weight of the train—of the 
paying load in short—would bear a very moderate propor- 
tion to that of the engine. In order that the lines might be 
worked at such speed with any prospect of success, it would 
be indispensable to render them as nearly dead level as 
possible, the speed being already so high that nothing is 
to be gained by descending inclines, which absorb power 
not to be spared in effecting their ascent. This, of course, 
in turn entails increased first cost, and we are strongly of 
opinion that, even under these conditions, before the Im- 
perial Railway had been open many months it would be 
found expedient to reduce the speeds to something consider- 
ably less than 60 miles per hour. The maximum average 
pace on the London and North-Western is at this moment 
under 40 miles. vo 

Whether or no the scheme will ever be carried out it is, 
of course, impossible to determine in the absence of a special 
gift of prophecy. There is no reason to doubt that among 
one section of the community it would be regarded as 
something too good to be true, while another would be 
disposed to regard it as something too bad to be brought 
to pass. Numbers would benetit largely, while cer- 
tain of our railway companies would suffer not a little 
from a species of competition worse than anything which 
has as yet haunted the mind of the most timorous of 
directors. We might extend the list of possibilities con- 
siderably were it necessary. There is but one point about 
the whole matter that deserves to be termed a certainty, 
which is simply, that a very large proportion of the pro- 
posed capital will find its way into the pockets of the gen- 
tlemen of the wig and gown before the first sod of the 
Imperial Railway is turned. 

A Frencu company has obtained leave to lay down the first rail- 
way between Teheran and the popular shrine for pilgrims or 
holiday-makers, the tomb of Schah Abdel Azim. 
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ON RETAINING WALLS. 
By Artruur Jacopz, B.A., Assoc. I.C.E. 

Tn designing masonry works there is hardly any subject 
that presents itself more frequently than the retaining or 
revetment wall; and in some form or other, it is found to 
enter into almost every design. ‘l'o the military engineer, 
no less than to his civil brother, is the subject one of im- 
portance and interest, entering as the revetment wall does 
into the composition of works of defence ; and our acknow- 
ledgments are due not only to our own military engineers, 
but to foreign engineers, for much valuable information on 
this, as well as on other subjects. ‘The subject is one that 
has received the fullest and most able treatment at the 





hands of mathematicians, and solutions for every case that 
could possibly occur in practice are to be found in our text- 
books. But the mathematical investigations of this and 
many other questions of common occurrence in practice, 
unquestionably valuable as they are, in determining the 
principle involved, and establishing final rules applicable 
to practice, are it is believed, but rarely resorted to by 
practical engineers, Even when such examples have to be 
dealt with by those sufficiently acquainted with the mathe- 
matical mode of proceeding, they are generally decided 
without hesitation by some empirical rule, the result of 
experience. Such a method may, and doubtless occasionally 
does, lead to accident from weakness,and not unfrequently, 
to clumsy waste of material aud expense. But it is not 
clear that less of failure or clumsiness would result if every 
retaining wall were calculated with mathematical precision, 
for in truth, the data involved are so variable and imper- 
fect, and the disturbing causes are of such a character as to 
neutralise, to a great extent, the accuracy of the investiga- 
tion, With certain specitic data theoretical accuracy can 
always be attained, but the engineer, as a rule, knows 
nothing certainly either of the weight of the earth he has 
to sustain in position, or of the masonry that he intends to 
adopt indoing so. ‘hese, and other data, he must assume 
before he enters on his calculations, 

It is not proposed now to regard more than with a cur- 
sory glance, the principles involved in determining the 
strength of retaining walls to support earthwork. Such 
simple rules will be given, as it is hoped will serve—due 
regard being had to the peculiarities of each particular case 
—to guide the less experienced in designing works of this 
class. 

It must not be presumed that the failure and destruction 
ofa retaining wall is necessarily due to the wall being of 
itself insufficiently strong. Itmay be quite heavy enough 
to resist the pressure of a bank, if due regard be had to 
the mode of forming the earthwork, and to drain- 
ave; but, if these points be not fairly considered 
and observed at first, a retaining wall of quite sufficient 
thickness will probably give way sooner or later. As 
much care should, in fact, be devoted to the method of 
backing-up and draining a wall, as to the calculation of its 
section; and indeed if these matters be disregarded, no 
retaining wall, properly so called, can be implicitly relied 
upon tostand. With the exception of one particular case, 
which will be noticed hereafter, walls are designed on the 





assumption that they are to support a dry material—or 
one, at any rate, not permeated by water—and deposited 
in such a manner as to have no predisposition to slide 
against the wall. It is, of course, also presumed that the 
wall shall be of fair workmanship and materials, and, where | 
these points cannot be relied upon, as is sometimes the case in 
foreign works, some allowance should be made in the dimen- 
sions of the wall. It has not unfrequently happened that a 
retaining wall will have stood for a considerable number of | 
years without showing any appearance of yielding, and | 
yet give way suddenly and completely, without apparent | 
cause, Such failures can generally be accounted for by | 
the fact of the wall not being designed to resist a maaimum | 
pressure, and never having been tried fully till the time of | 
its destruction. Much apparent anomaly is observed in 
the way that retaining walls are found to fulfil the purpose 
for which they are designed. Some will yield, while 
others of less dimensions, will continue to stand. To ac- 
count for such anomalous results the cause of the 
a must be sought elsewhere than in the section of the 
wall. 
The first and simplest case of a retaining wall to be con- 
sidered is that in which the pressure of water has to be 
counteracted ; not indeed that the question in such a form 
belongs, strictly speaking, to the subject under notice ; it, 
nevertheless, becomes absolutely the method of determining 
the strength of walls for certain positions. It not unfre- 
quently happens, as in some hydraulic works, or with the 
wing-walls of aqueducts, that the infiltration from behind, 
which is not always avoidable, may produce such a pres- 
sure as no retaining wall, properly so called, could be 
expected to bear. With this in view the engineer's limit 
of safety will be attained when the structure is designed to | 
sustain the full hydrostatic pressure. ‘The pressure of 
water upon any plane surface immersed, is known to be | 
equal to the area of that surface, multiplied by the depth of | 
us centre of gravity below the level of the water, and by the | 
weight of a unit of water. Generally speaking the unit | 
adopted in calculations is a foot; and the unit of water | 
being taken at a cubic foot, weighing 62-5 lb., the resulting 
product, from the multiplication of the three quantities, 
will give the pressure in pounds on the surface immersed. 
et it be supposed for simplicity, that water to the depth 
of 10ft. has to be sustained by a vertical rectangular wall. 
It is usual to take but 1ft. length of the wall for the caleu- 
lation, though it will not affect the result whether 1ft. or 
100ft. be the length assumed. We then have the surface | 
under pressure = 10 square feet, the depth of the centre of | 
gravity = Sft., and the weight of a cubic foot of water 
= 62°5 lb.; the product of which quantities gives us 
3,125 lb., the pressure on 1ft. length of the wall. But this 
Pressure is not the whole of the force tending to overturn 
the wall; the leverage that it exerts must also be taken 
into account. In the example under consideration, namely, 
that of a vertical plane, with one of its sides coinciding 
with the surface of the water, the whole of the pressure is 
80 distributed as to be equal to a single force acting at a 





point one-third of the depth from the bottom. Thus the 
total force to be resisted by the wall is 3125 x 10 — 10416 Ib. 


It is evident that a certain weight of wall must be 
opposed to this overturning force ; and as the height of the 
wall, and the length, are determined quantities ; the thick- 
ness alone remains for adjustment. As a rectangular wall 
in, upsetting is considered to turn upon a single point, 
namely the outer line of the foot of the wall, there will be 
a certain amount of leverage to assist the wall in resisting 
the pressure of the water. This leverage is the horizontal 
distance of the centre of gravity of the wall from the turn- 





ing point, and when the structure is rectangular and ver- 
tical, it is equal to half the thickness. Zhe amount of the 
wall’ s resistance will then be equal to the number of cubis 
feet in one foot of its length, multiplied by the we ight | 
of a single cube foot of masonry, and by half the thickness 
of the wall. ‘Yaking w = the weight of a cubie toot of 
water, w! = acube foot of masonry, say 112 1b.; 2 = thick- 
ness of the wall, and 2 = the height; the conditions of 
simple stability will be fulfilled when 


wi xhxe x= w xhx . x : 
wher wh 
2 ~ 6’ 
and solving for x we get 
_vY wih 


The thickness of the wall = 4ft. 4in. 

A simple example has been selected for illustration, but 
of course a rectangular section of wall would not be found 
generally applicabie in practice, nor would it be expedient 
to limit the dimensions of a retaining wall, of whatever 
kind, to the minimum that would sustain the pressure ; 
some margin of safety must be allowed to cover inferior 
work and materials. It is true that no account has been 
taken of cohesion, which, if the wall be founded on rock or 
concrete, may be assumed to add to its stability about 
36,000 ib. for every square foot of base. In addition to 
this, practice seems to indicate an increase on the calculated 
thickness, and in the example the mean width might be 
augmented to 5ft., the stability being further increased b 
altering the section from a rectangle, to a battering wall 
with offsets at the back. , 

A good general rale for the dimensions of a wall designed 
to support water or earth in a semi-fluid condition will be 
top width = 0°3, middle do. = 0°5, bottom do. = 0°7, the 
height being represented by unity. 

Proceeding to the consideration of walls for the support 
of dry earth, it will be found that the question is one that 
will in general require the engineer to exercise his judg- 
ment; to determine what angle of repose he will base his 
calculation upon. The natural slopes assumed by earths of 
different tenacity are so various, that an average figure 
cannot be adopted with safety ; the calculation of pressure 
from earth in fact, depending as it does essentially on this 
point, and a disregard of it will lead to very doubtful results, 
The following are a few of the slopes assumed by different 
materials,* but it is probable that the engineer’s judgment 
will be of more service than any table in deciding the 
angle of repose :— 

Slope. 


Angle of repose. 
to 1 


From 37 deg. — 1°33 


Dry sand, clay, and mixed earth { ro 21 deg. — 268 to 1 
Damp clay 45deg.— 1 tol 
Vetc { From 17 deg. — 3:23 to 1 
Wet clay... L to 14 deg. — 4 to 1 

. From 48 deg. — v9 tol 
Shingle and gravel { to 85 deg. — 1°43 to 1 
P. y From 45 deg. — 1 tol 
vat l4deg.— 4 tol 


ow ~ to 

It has been ascertained, that when a vertical wall sus- 
tains the pressure of a bank of earth the top of which is 
horizontal, the maximum horizontal pressure to which it 
can be subjected will be reached when the plane of frac- 
ture of the earth bisects the angle, that would be formed 
were the earth to slope from the foot of the wall backwards 
at the natural inclination. This fact is somewhat strik- 
ing; for it would appear at first sight, and was for long 
assumed, that the angle of fracture ought to coincide with 


| the natural slope of the earth—such is, however, not 


really the case. If we suppose the angle made between 
the sloping plane and the vertical to be bisected, the prism 
of earth enclosed between the bisecting plane and the wall 
will, represent the mass, the pressure of which has to be re- 
sisted; and this being the maximum pressure that a hori- 
zontal topped bank is capable of exerting, it is usually the 
point to be determined. 

The following formula, in which P = the pressure sought 
in pounds ; w=the weight of a cubic foot of the bank, also in 
pounds; h = the height of the wall in feet ; and ¢ = the 
angle contained between the natural slope of the earth and 
the back uf the wall, or the complement of the angle of 
repose, will represent the maximum pressure to be resisted. 
When the top of the bank is horizontal 


whe 
P= we tan. * 4¢ 


Having calculated the pressure of the earth, the next 
consideration will be, what weight of wall will suffice to 
sustain it; and the method of arriving at this is similar, 
for the most part, to that adopted for water. ‘Taking as 
above, the moment of the wall to resist the pressure; the 
following equation will represent the conditions of stability : 

whee wh* tant Be x he 
ia 3 
It being observed that the centre of pressure is in this case 
also, equal to 4 of the-height of the wall. Solving for z, 
the thickness of the wall, we have— 
c= yw h* tan? 4 
3 wu’ 
and, if the weight of a cubic foot of earth be taken equal 
to a cubic foot of the wall, the value will be— 


ox VM ant be 


~~ * Rankine’s “ Manual of Civil Engineering.” 


c 








which would give a thickness of 2°69ft. for a rectangular 
wall supporting a bank of earth; the angle of re being 
taken at 40 deg. The average weight of brickwork, and 
ordinary clay, will generally be nearly the same; but, if 
great accuracy be desired, and the respective weights of 
the materials be known, the first of the two formula must 
be used, 
(To be em'inued ) 





THE ROUQUAYROL SELF-REGULATING DIVING 

APPARATUS. 
Wie the French and English navies were on their late visit 
to Plymouth, a lieutenant in the Imperial navy, M. Denayrouse, 
provided with au introduction to our Admiralty, was allowed to 
make practical trials on board our ships of a new diving appa- 
ratus. Many of the seamen on board the present men-of-war 
are accustomed to the use of the ordinary diving apparatus, 
which has to be often employed in cleaning the ships’ bottoms, 
and for other submarine purposes. But these men, though of 
course provided with the usual daring and bodily strength of the 
English sailor, refused to descend in the new-fangled apparatus. 
Vortunately for Lieutenant Denayrouse, he was enabled to call 
apon the services of his comrades in the French frigate, the 
Magenta, as some hundred of his diving apparatus have been 
for some time used on board the Imperial navy, and more 
especially the Magenta. And when the English sailors, to their 
surprise, saw their French rivals remain comfortably beneath the 
surface of the water for more than half an hour, by means of the 
apparatus we are going to describe, they exclaimed that what 
Frenchmen could do for half an hour Englishmen could do 
for two hours. From that time, M. Denayreuse had no lack of 
English volunteers in carrying out trials which have already led 
to important orders from our Admiralty for his diving apparatus, 
The importance of a really good and easy plan of the kind is 
such, both to our royal and mercantile navies, more especially as 
no preventive means have yet been discovered for keeping ships’ 
bottoms clean, that we make no apology in calling to our aid a 
number of published private and official documents on the 
invention.* 

The aim of the apparatus, like that of any other diving appa- 
ratus, is necessarily to furnish air to a man placed in an unbreath- 
able medium, of a pressure cither equal to, or lower than, that of 
the atmosphere. When a man dives under water, his organs of 
respiration undergo a pressure increasing with the depth. The 
air furnished him ought thus to be at a pressure equal to that 
which he undergoes; at a lower pressure than that of the 
surrounding medium his chest might be crushed in, at a much 
higher pressure than that of the surrounding medium his 
lungs would be torn. In the ordinary apparatus, the diver, 
surrounded with an ar and water-tight covering, breathes the 
air pressed into it by a force-pump. By means of a valve he 
can let off any excess of air, if necessary ; while his supply may 
be increased by setting in action a signal agreed upon with the 
men working the pumps. It is clear that the lungs and other 
organs of the diver may be thus affected by the variations of 
the alternative movement of the pumps, however much this 
action may be diminished by the usual plan of using three pumps 
worked by as many cranks on a shaft regulated by a fly-wheel. 

Now the new apparatus embodies a principle which renders the 
diver quite independent of the pulsations of the air from the 
pumps. The supply of air to his lungs is in fact regulated by 
the action of the lungs themseives, just as the slide-valve of a 
steam engine lets in the steam to the piston by the indirect means of 
the piston itself. The pressure of the air delivered is at that of 
the medium surrounding the diver, being determined in a self- 
acting manner, also by means of the apparatus itself. Ono 
form is used in connection with pumps in the ordinary way, 
whilst a slight alteration in the construction permits the diver to 
carry down with him, on his back, like a knapsack, and to a given 
depth, the supply of air required for about half an hour without 
any connection with the pumps. 

The following skeleton diagrams are intended to explain the 
principle of the apparatus divested of its practical details. 
Leaving out the pumps, the entire apparatus for farnishing air to 
the diver, in successive supplies regulated by the action of his 
lungs, and at pressures mainly regulated by the action of the 
medium surrounding the apparatus, may be said to be completely 
shown by Fig. 1. That 
part intended to equili- 
brate the pressure of the 
breathable air with the 
pressure of the surround- 
ing water mainly con- 
sists of a reservoir R con- 
taining compressed air. 
Above this reservoir is 
the equilibrium or air 
case B. This case is 
closed at its upper part 
by means of a metallic 
or wooden plate, of a 
lesser diameter than that 
of the casing, and also 
covered over with a disc 
of india-rubber, or of pli- 
able leather, of a larger diameter. A self-tightening joint is thus 
formed ona somewhatsimilar principle to the ordinary self-adjusting 
collar of a hydraulic press. It is seen that this joint allows the 
top of the cass to rise, as when the interior exceeds the outside 
pressure, and vice versd. The reservoir R and the air chamber 
B communicate by a small hole, closed by a conical valvs 
opening from above. This forms the air valve, and, similarly 
in the centre of the apparatus, the self-adjusting cover carries 
a guided stem, the axis of which is prolonged from that 


Fig. 1. 








SKELETON D1aGRAM CF THE REGULATOR. 











* Rapport de la Comission chargée d’experimenter l'Appareil plongeur 
Rouquayol a Air comprimé & Bord de la Fregate Cuirasée, La Gloire.— 
Rapport de la Commission assembiée & Bord de la Fregate La Themis, 
pour experimenter |’Appareil plongeur Rouquayrol & Air comprimé.—Rap- 
port de ja Commission chargée a’experimenter |’Appareil plongeur Kou- 
quayrol & Air comprimé au Port de Brest.—Rapport de la Commission 
chargée d’experimenter |’Appareil plongeur Rouquayrol A Air comprimé, 
dans l'Arsenal de Cherbourg. Paris: E, Thunot et Cie. 1865.—Note sur 
l'Appareil Plongeur Rouquayrol & Air comprimé et sur son Emploi dans Ja 
Marine. Par A. Denayrouse, Li it de vai Publication autho- 
risée par S. Kxc. M. le Ministre de la Marine et des Colonies. Paris: 
Arthus Bertrand.—Notes sur |l’Appareil eur Rouquayrol pour Tra- 
vaux Sous-marines, Mines et Sauvetages, . Horeau, Nancy : Prosper 
Trenel, 1865. 
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of the air valve. The inhaling tube T takes the air from 
the chamber B, and 
it communicates at M 
with the mouth of 
the diver. At A is 
an exhaust valve, 
which opens from the 
inside to the outside. 
The whole apparatus 
thus _ substantially 
consists of a reservoir 
R, containing a store 
of air, in communica- 
tion or not with the ; 
pumps; of another vessel B, itself communicating with the reser- 
voir by means of a valve; of a self-adjusting cover; and of a 
tube T with the mouthpiece M, and out-let valve A. 

The apparatus thus arranged gives out, as we shall show further 
on, a current of air at a constant pressure. The inhaling pipe T 
is fixed under the air-chamber. The diver, having arranged the 
apparatus on his back, the compressed air keeps the conical 
aie on its seat. The cover of the air chamber has, above and 
below it, air at one atmosphere, and everything is in equilibrio. 
As soon as the workmen has placed the breathing pipe T between 
his teeth (bis nose being closed by any ordinary means) he inbales 
a portion of the air contained in the caso through the india- 
rubber tube. ‘he atmospheric pressure immediately forces down 
the plate; and the india-rubber packing gives way, carrying with it 
the plate cover. ‘he stem, fixed to the cover, and thus pressing 
on the valve, makes it open the passage; the aic from the 
reservoir, then open, rushes forth into the chamber, then into the 
pipe, lastly into the lungs of the operator, and thus re-establishes 
the equilibrium. The action of respiration having ceased, the 
valve is closed by means of the excess of pressure in the air 
reservoir, shutting off the communication between the reservoir 
and the air chamber. The stem again forces up the plate, and so on, 
By, in fact, respiring from the tube T, the presSure of the air is 
diminished in the chamber B, the cover being pressed down, carry- 
ing with it the air valve, which opens and lets the air into the 
upper chamber, When the air is exhausted, the valve then opens 
under the action of the lungs and lets the air out. 

The different things with which the diver must necessarily be 

rovided consist, first, of a “ regulator,” of the kind we have 
Ce describing, furnished with a breathing tube, and also, if he 
has to communicate with the pumps, with a feed pipe; secondly, 
of an apparatus for closing tha mouth ; of another for closing the 
nose; lastly, of a pair of cast iron soles. For hydraulic works, 
or in cases where the temperature of the water would be inconve - 
nient to the divers, they are clothed in an india rubber dress with 
a mask, simply for protecting them against the cold water, but 
without any intention of using the dress as a reservoir of air. This 
dress can therefore get torn without any danger. 

We will now describe these different parts more in detail. As 
we have said, the principal apparatus, which we have called the 
regulator, consists of two parts: first, the air reservoir; second, the 
air chamber. The air reservoir is made either of iron or steel 
plate, about three-eighths thick, in order to resist the pressure of 
the air, and to, at the same time, obtain an apparatus of 
sufficient weight. The air is Jet in through a copper socket, 
screwed in on the right hand side of the regulator, when 
placed on the back of the workman. This gland also carries 
a small valve, which can be closed by the inside pressure in case 
that the feed pipe from the pumps should get broken. The air 
chamber is cold-soldered on the air reservoir, and both are tinned 
inside to prevent rusting. It is also made with two holes, in 
which are respectively soldered the sockets for the breathing tube, 
and the valve through which it 1s exhaled. ‘The air valve, placed 
in the centre of the air chamber, is the most important detail of 
the apparatus. It is made of aluminium 
bronze, and it consists of several parts— 
the valve seating, the valve and its stem, 
the spindle and its different adjurcts, 
shown in Fig 3. 

The spindle of the cover at the top, 
intended to open the valve when the 
cover descends, and to allow its shutting 
when the cover rises, is evidently not 
always in contact with the valve. The 
covering plate has a narrow range of 
action, but yet rather longer than that 
of the valve; that is to say, when the 
valve rises up against its seat the plate 
can still also rise up beyond a determi- 
nate amount, to be increased ur diminished 
by regulating the apparatus. It thus hap- 
pens that when the air is being exhausted 
from the lungs of the operative this air begins by raising the plate 
of the chamber. Beyond a certain range ‘he action of the cover 
ceases, and the exhaled air is forced through the air chamber out 
at the exhaling valve and into the water. By regulating the 
upward range of the cover the exhaled air, mixing with the fresh 
air from the regulator, is breathed over a second time. It is found 
in practice that a considerable econowy of air, unattended with 
any inconvenience to the diver, is thus obtamed. 

The solid brass seating is made six-sided, in order to take a 
screw key, and the inside is tapped for the seat of the valve 
itself; this small valve is conical, and its seat is made with 
four slits at its base, so that the air gets freely und:r the mush- 
room. The spindle attached to the covering plate, and used to 
regulate the alternative action of the valve, as we havs explained, 
must necessarily exercise great influence on the consumption of 
the sir; the screwed part of this stern spindle carries the cover. 
The joint of the cover is generally made of very pure 
india-rubber, so as to have great elasticity; it is fixed ou 
the plate by copper screws, and on the air chamber by means of a 
copper hoop, the segments of which are tightened by a bolt and a 
finger nut. ‘To the inhaling pipe is attached the apparatus for 
closing the mouth; tbe air being inhaled 
passing through the centre of this mask. It 
is made of an oval plate of vulcanised india- 
rubber, with two projections inside, which 
are to be seized by the teeth. The air could 
ouly penetrate into the mouth during the 
action of inhaling, but the external pressure 
itself applies the elastic substance strongly 
against the teeth and face, forming a her- 
metic joint. The exhaling valve is made of 
two thin plates of vulcanised india-rubber, 
stuck together longitudinally, and fixed to 
ove of the brass sockets in the air- 
chamber. It is clear that the least effort 
of the lungs drivs out the plates, thus 
making a way for the air; but that, as soon 
as the effort ceases, the outside pressure 
keeps the two plates strongly against each other. The whole 


Fig. 2. 
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SKELKTON DIAGRAM OF THE INHALING AND 
EXuaLine VaLvgs. 
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regulator thus composed is kept, like a knapsack, ut the back 





of the man by two india-rubber braces, so arranged that, 
by opening a single ring, the diver can, in case of 
accident, free himself of the entire apparatus. 
His nostrils are closed with the steel nipper shown 
in Fig. 6, the blades of which are faced with 
india rubber. This detail forms a spring, the 
pressure of which is regulated as required by a 
- screw placed behind the joint. The two strings 
are tied behind the head, in order to keep the 
H nippers from being lost should they chance to slip 
ew down. Asasort of ballast for the diver at the 
: bottom of the water, it is necessary to attach 
weights (Fig. 7) to his feet. 
hese soles are made of cast iron, 
weighing about 181b. each, and 
are fixed with straps, like skates. 
A spring heel-piece holds the 
cast iron sole, so that, by press- 
ing on the pedal with one foot, 
the man can disengage himself 
from the weights without stoop- 
ing. Though of secondary im- 
portance in practice. Lieutenant 
Denayrouse considers that the 
increased confidence thus given 
to the men is of great importance, as they are thereby afforded the 
means of at once rising to the surface in case of any accident. 
Thus equipped with the single apparatus, the diver, merely 
clothed in a flannel dress as a protection against the cold, is quite 
freein his movements, and can instantly jump into the water to 
disengage a fouled screw or anchor, or to even stop up a hole made 
by a bullet. In less than a minute he can put on his 
weighted soles, sling the regulator on his back like a knapsack, 
and fix on the nippers for closing his nostrils. But in win- 
ter,and generally in very cold climates, or when lengthy hydraulic 
works have to be done, the low temperature may require the 
diver to be protected from any contact with the water. A water- 
proof coat and mask are then used. This dress is waterproof, and 
is furnished with wristbands of pure vulcanised india-rubber ; the 
collar is also edged with a large band of india-rubber and cloth. 
The wristbands are tightened with elastic bracelets in a single 
piece, and the neck-band is fixed round the bottom of the mask 
with a copper collar kept by a single bolt. The mask of tinned 
iron is furnished with a strong piece of glass, through which 
passes the breathing pipe attached to the mouthpiece. The man 
thus breathes in the same way as if he had no dress; but he 
must take the precaution of exhaling a few breaths of air into 
the mask, in order to place the air within it in equilibrio with the 
surrounding pressure. A small tap, fitted to the top of the mask, 
allows the diver to evacuate any air which may be in excess when 
he rises in the water, and, therefore, with an attendant change in 
the extraneous pressure. 
As regards the capacity of the apparatus and the duration of 
their action, we may observe that a reservoir intended for low 
ressures has a capacity of 8 liires, about one gallon three quarts. 
Ve may suppose it charged with air at 6 atmospheres for a diver 
working in a depth of 5 metres, or 16ft. 4in. It is evident that 
the air of the reservoir, if it be not renewed, can be breathed by 
the diver till its pressure is lowered to that of the surrounding 
medium, or 14 atmospheres. Light litres of air at a pressure of 
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6 atmospheres represent 32 litres at 1} atmospheres. The diver 
has thus at his disposal, before emptying the reservoir, 


82—8 = 24 litres of air; or 30 respirations, of 0°8 litres. ‘The 
man under water has, therefore, a supply of air for two minutes 
should the pumps cease to work, or the feed pipe get torn. 

The reservoir of the high pressure apparatus can contain 
35 litres, or nearly 7 gallons 3 quarts. If charged with 40 atmo- 
spheres for a diver working under 15 metres, or 49ft. of water, and 
it we calculate on the same data, we shall find that he can use 
525 litres, or more than 115 gallons at the surrounding pressure. 
This quantity is sufficient for 656 respirations, at seventeen per 
minute; giving a period of 38 min. without it being necessary 
for the air reservoir to communicate with the pumps. This time 
can be still further lengthened out if the stroke of the cover be 
regulated in such wise as to cause the man to usea second time a 
portion of the air exhaled. 

Such is the description of a diving apparatus, certainly com- 
bining remarkably ingenious and original features. Inu the con 
struction of its regulating apparatus is embodied the very 
novel idea of utilising a vital force for determining an alterna- 
tive movement. It is probably the first time that such a delicate 
organ as the lungs has been made to produce useful mechanical 
work of the kind. When the Rouquayrol regulator is in action, 
the least dilatation or contraction of the man’s chest is accom- 
panied with a corresponding rise and fall of the top plate, and the 
air bubbles formed in the water by the exhaled air rise with the 
regularity of a stop watch. The success of the two hundred appa- 
ratus of the kind in the French aud Dutch navies may be said to 
have taken the invention out of the domain of theory, but Lieu- 
tenant Denayrouse makes the following simple calculation in 
elucidation of the action of the regulator. When compressed air 
is let into the reservoir its elastic force closes the conical valve, 
and the — rises within this confined space. If we supposea 
weight K placed on the unity of surface of the cover, and that it 
causes the valve to open, the compressed air will then rush into 
the air chamber, and, acting on the cover, will produce an effect 
tending to raise the weight K. Calling S the surface of the 
plate; s the surface of the conical valve; p the pressure in the 
reservoir; p' the pressure in the air chamber, then the mechanical 
effort tend.ng to lower the cover is KS, and the resisting effort is 

p'S + ps. 
There will be equilibrium when we have 
KS=p'S + ps, 
whence 
12KS—ps_ px, 


P 8 5 


It is therefore seen that if s be taken sufficiently small in relation 
to S—an easily realised condition between the two surfaces— 
there will be a pressure under the cover pretty nearly equal to 
that above it. Jf the air in the chamber be let out the pressure p' 
diminishes, and the conical valve tends to open ; but the air thea 
penetrates under the cover and re-establishes the equilibrium. A 
constant flow of air is thus obtained, which can be regulated by 
establishing a suitable relation between the weight K aud the 
surfaces S and s. Substituting aay numbers in this formula, it is 
seen that the air furnished to the lungs is almost exactly at the 
surrounding pressure, and that the action of breathing therefore 
occurs without effort; the lungs, in fact, only receive the exact 
quantity of air they require. in this calculation the weights of 
the parts, as can be at once seen, have been omitted on account of 
their low amounts having but an unappreciable effect on the work- 
ing of the apparatus. 

According to the pressure of the air employed there are three 
kizds of the diving apparatus we have been describing. ‘The 
low-pressure apparatus requires to be continuously fed with air of 
@ pressure not exceeding 6 atmospheres, The medium-pressure 


apparatus holds a supply of air compressed in advance to a 
pressure of not more than 20 atmospheres; while the high- 
pressure reservoir contains a supply of compressed air at from 
30 to 40 atmospheres. A practical means had thus to be 
found for condensing air, without leakage or heat, down to a 
pressure of from 30 to 40 atmospheres. The pumps em-’ 
ployed by the inventors for these purposes embody several 
origina! features. The 
reversed pistons (Fig. 
8) are fixed, and it 
is the cylinders hung 
from the beam which 
compress the air at 
each of its oscilla- 
tions. By this means 
each valve can be 
covered with a layer 
of water, which is 
found to prevent 
leakages, even under 
considerable pressures; 
and these layers of 
water also keep the 
air, which is obliged 
to pass through them, 
from being heated. A 
pump, with a pair of 
cylinders, worked by two men. can furnish two divers, working 
under six metres of water, with sufficient air. The pressure 
gauge placed in the T-pipe is marked with a second graduation for 
the depths. ‘The men at the pumps are hereby enabled to at once 
ascertain the minimum pressure for the different depths of water. 

With the high-pressure apparatus a somewhat different set of 
pumps is employed, termed a compresseur compensateur by the 
inventors (Fig. 9). With one of these pumps Lieutenant Denay- 
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| rouse states that 300 gallons of air can be compressed in from ten 
| to fifteen minutes, down to 40 atmospheres — a result bat 

seldom, if ever, before obtained in practice. Four pumps are used 
| in the high-pressure machine. The first takes the air from the 
| atmosphere; the secon exhausts the air from the top of the first ; 
| and so on in succession {ill the fourth. A little water pump, also 
| worked by the beam, completes the arrangement. It takes the 
| water from a bucket, and sends a small quantity at each stroke of 
| the beam to the piston of the first pump, as is seen in the figure. 
| The air, compressed down to 3 atmospheres by the first eylinder, 

has its pressure carried to 6 atmospheres in the second; while the 
| third cylinder raises the pressure to 16 atmospheres; and lastly 
| the fourth, exhausting frem the third, furnishes air at 40 atmo- 
_spheres. As seen in the plan, the four cylinders are placed at such 
a distance from the centre beams that the effort exerted is the 
same at each end. By the use of four cylinders, instead of 
directly condensing the air, the resistances are equally distributed 
through the stroke. ‘The water from the little pump is also con- 
veyed, by means of the stream of air, through the whole system, 
forming everywhere water joints against leakage, and keeping the 
air from getting heated. ‘The fourth pump is in fact found to be 
as cool as the first. 

The above account is mainly extracted from the work of M. 
Denayrouse, who appears to have brought the invention into a 
working shape, and that of M. Horeau. The latter states 
that he witnessed a man, with the apparatus on his back, 
swim and dive as if quite free. The additional weights aad 
soles, tending to keep his body at the bottom of the water, 
were taken off him, and the air reservoir, suspended from its ordi- 
nary braces, was tied to a belt, in order to keep it from swinging 
on the man’s back. In this state the reservoir weighs about one 
kilogramme more than the water it displaces. This excess of 
weight does not prevent the mans swimming, either on his 
belly or his back, but it suffices to lower him slowly as soon as he 
ceases his movements, and brings his arms close tohis body. The 
man was able to swim freely ; he could plunge either head or feet 
foremost, rising up almost as easily as if he carried nothing. In 
the water where the experiments were conducted, which was six 
metres deep, he’ was able to descend and remain at the bottom, 
rising to the surface by means of a simple movement of the . =" 
| Many experiments were officially tried in the Imperial Navy 
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before the present large number of these apparatus were ordered. 
The report of the commission which, on board La Gloire, carried 
out a number of these experiments, in recommending its adoption 
in the Imperial Navy, states that the apparatus “allow all sub- 
‘‘ marine works to be carried out with as great facility and security 
as possible.” It is further observed that Rouquayrol's apparatus 
does not require special divers as the “ premier venu can use it 
without any previous teaching.” Similar opinions are expressed 
in the report made on board the frigate La Themis, with the addi- 
tional remark that another of its advantages is the great simplicity 
of the apparatus, as, when the temperature allows it, the diver can 
lower himself without a waterprcof dress. The official examina- 
tion, conducted at the port of Brest, and in which the apparatus 
was tested with a common diving apparatus, led to similarly 
favourable results. The members of the Brest commission remark 
._ that “the use of signalling for regulating the quantity of air is 
“not required. The pump itself may even be worked irregularly 
“and at intervals; it may even be demaged without ccusing 
“any danger to the diver, and without its being noticed by him. 
“ With the ordinary diving apparatus it is indispensable that the 
“movement of the pump be continuous and very regular, and 
“this result can only be attained in experienced hands.” The 
“conclusions arrived at by the Cherbourg commission are, that 
“ the diver, at whatever depth he may be, always inhales air at the 
“ pressure of the surrounding medium, The quantity he requires 
is regulated ty the pley of his own Jungs, independent of th: 
“ more or less continuous way in which the men at the pumps may 
“work. . . . . Another advantage is that as long as the 
“ breathing of the diver takes place regularly the bubbies of air 
“ rise and break up at the surface, and at sensibly equal intervals 
“of time. Should these intervals be considerably increased or 
“« diminished—should anything unusual take place in the breathing 
“ of the driver, the non-arrival of the air bubbles shows that he is 
“not breathing, and that he must be at once taken up. On the 
“contrary, with the ordinary apparatus, whatever may be the 
‘bodily state of the diver, the air is always escaping from the 
‘‘valve of the helmet. This advantage of the new apparatus is 
“of considerable weight, as it can but greatly increase the con- 
“ fidence shown in it by all the men who have used it under water.” 
They also observe that the lightness of the dress, used as a pro- 
tection against the cold leaves more freedom to the movements of 
the submarine operative. These reports are all exceedingly inte- 
resting, and in each are most minutely and scientifically described 
all the conditions of the several experiments conducted with the 
apparatus, 
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Grants of Provisional Protection for Six Months. 

1°55. VictoR DuTERNE, Rue des Fourneaux, Paris, ‘‘ An improved metallic 
stuffing box.”—Petition recorded 7th June, 1865. 

2029. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
** improvements in checking or controlling the payment of fares in cabs 
and other public vehicles."—A communication from Léon Becker and 
Jo-eph Leib, Boulevart Magenta, Paris.—fetition recorded 4th August, 
1865. 

2039. Joun Perris, jun., Rochdale, Lancashire, “ Improvements in 
machinery or apparatus for washing wool and other fibrous materials,”— 
Petition recorded 5th August, 1865. 

2137. RicuARD ARCUIBALD BRooMAN, Fleet-street, London, “ Improvements 
in the mavufacture of cast steel and cast iron, and the manufacture of a 
mixed meta!.”"—A communication from Emile Martin and Pierre Emile 
Martin, taris. -- Petition recorded 18th August, 18t5. 

2217. Ricuarp Lamine, Priory-road, Kilburn, Middlesex, ** Improvements 
in electrical telegraphy.’'—VPetition recorded 29th August, 1865. 

2313. Joun Hose, Leicester, “ An improved wheel feed for sewing 
machines.”— Petition recorded 9th September, 1865. 

2322. CuaRLes JAMES WibB, Randalstown, Antrim, Ireland, ** Improve- 
ments in means and apparatus applicable to the lighting and reviving of 
tires."—Petition recorded 11th September, 1865. 

2357. Louis Gustave Sourzac and Louis Bompait, Bordeaux Gironde, 
France, “ Improved means for rendering leather more durable and 
flexible." Petition recorded 15th September, 1865. 

2393. LEON VILLETTE, Aber-street, West Derby-road, Liverpool, ** Improve- 
ments in machinery for cutting and shaping cork, with apparatus for 
registering the manufacture.” 

2597. Danizt Josrru FLrerwoop, Birmingham, ‘‘ Improvements in the 
manufacture of spoons, forks, and other similar articles, and in apparatus 
ey to beemployed therein.”—Petitions recorded 20th September, 

2417. FREDERICK THOMAS BRANDRETH and JouN HENRY BRANDRETH, Preston, 
“Improvements in machinery for brushing hair.”— Petition recorded 22nd 
September, 1865. 

245. Jacos Dreisonner, New York, U.S., “Improvements in hydraulic 
pressure engines,”"—Petition recorded 23rd September, 1865. 

2461. TuoMas Freperick Castin, Sheffield, and Josep FKLIX ALLENDER, 
Parkgate, near Sheflield, Yorkshire, “* Improvements in the manufacture 
of iron and steel, and of furnaces and machinery for purifying, puddling, 
or heating the same.”—Petition recorded 26th September, 1865. 

2483. Rees Reece, Liandilo, Carmarthen, “ Improvements in obtaining 

id applying sulpburous acid and in apparatus used therein.” 

2485. BexJaMin WREN, Stockton-on-Tees, Durham, ‘‘ Improvements in 
grinding wheat and other grain, and in apparatus for drying and im- 
proving the condition of damp wheat or other grain.”—Pet«tions recorded 
2Sth September, 1885. 

2525, Cartes Denton ABeL, Southampton-buildings, Chancery-lane, 
London, ** Improvements in the mode of treating the roots of the lucerne 
plant for the purpose of manufacturing paper, pasteboard, fabrics, and 
ropes therefrom.”—A communication from John Peter Caminade, Rue 
@'Hillier’s Orleavs Loiret, France.— Petition recorded 2nd October, 1865. 

2531, CHARLES PomERoY Butron, Cheapside, London, “A new revolving 
cover for dishes, bowls, and other vessels requiring a movable cover.”—A 
communication from Julius Rhodes Pomeroy, Broadway, New York, 
U.S.—Petition recorded 3rd October, 1865. 

2547. WILLIAM BLAKEY STocKS, Liversedge, James WuiTwHaM, Hudders- 
field, aud Witt1aM Buaksy, Batley Carr Top, near Dewsbury, Yorkshire, 
* Improvements in means or apparatus for cutting or shearing the nap or 

onbile of nap, or pile fabrics.”"— Petition recorded Ath October, 1865, 

2651. MictiaxL Henny, Fleet-street, London, *‘ Improvements in sewing 

mi . ication from Joseph Louis Kieffer and Charles 

Nicolas Erny, Boulevart St. Martin, Paris. 

2: 53. Joun MinLar, Bethnal Green, and BeTurt BuRTON, Hackney, London, 
_tmprovements in breech-loading fire-arms.” 

55. WILLIAM KopgaT BARKER, New Bond-street, London, ‘‘ Improvements 

ol eames for administering injections and douches to the human 
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2557. EDWARD MARSLAND and Peter Wi.1aMs, Manchester, “‘ Improve- 
ments in and applicable to bi for opening and cleaning cotton 
_#ud other fibrous materials.” 

6559. WituiaMm Henry Pururs, Nunhead, Surrey, “ Improvements in 
*pparatus and means for extinguishing fires, part of such improvements 

- teing applicable for other purposes.” 

-96i. ARCHIBALD RICHARD Suaw, Marina St. Leonards, Sussex, ‘‘ Improve- 
ments in breaks fur carriages and other vehicles.”—Petitions recorded 5th 

on october, 1865. 

2967. KICHAKD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
‘n rotary eugines and pumps.”—A communication from Fiddle Chatelain, 

onbilie, France. 

=m. GroxGe Wicutwick RENDEL, Newcastle-on-Tyne, “ Improvements in 

7 ‘he construction of gun carriages.” 

2571. Victor JEAN BAPrisTE Genrmatx, Philippeville, Algiers, “‘ Improve- 

> ents m the manufacture of bricks and other analogous materials.” 

-. Ropert MACINTYRE CamERON and Duncan Camgron, Edinburgh, Mid- 

o Lothian, N.B., * Improvements in pens used for writing.” 

“977, Thomas Macuin, Andover-road, Holloway, London, ‘* Improvements 
™ Machiuery or apparatus for the manufacture of wooden spills.”"— 

_- Petitions recorded 6th October, 18€5. 

ppl ae Bn CkKaAIG, Passage West, Cork, Ireland, “‘ Improve- 

ontther road — of railway carriages, wagons, aud trucks, and 

2587. Joun Howarp, Fenchurch-street, London, ‘* Improvements in the 
ction of compound cylinder engines.”—A communication from 

2593. 9 ew Murray Jackson, Zurich, Switzerland. 
roel — Homan, The Grove, Camberwell, Surrey, “ Improvements in 

MK... — of wrought iron girders.”"—Vetitions recorded 7th 

2597. Rosert WatMsiey Liverpool, “ 

mangling and callendering.” » ee 








2599. Tuomas MiLEs, Queen-street, Finsbury, London, ‘‘ Improvements in 
the manufacture of scent and smelling bottles.” 

2601. WiLL14M CLARK, Chancery-lane, London, ‘* Improvements in apparatus 
for propelling vessels.”—A communication from Ciéanthe St. Coumbary, 
Boulevart St. Martin, Paris. —Petitions recorded 9th October, 1865. 

2607. Groner Giover Ricu, Chesterford-terrace, Stanley-road, Hackney, 
London, *‘ Improvements in the action of upright pianofortes.” 

2609. Joun GaRRIsoN WoopwarD, St. John, New Brunswick, ‘* An improved 
ventilating apparatus for use in steamboats, vessels, and other places 
requiring to be ventilated.” 

2611. MarK WALKER, Mansfield, Nottinghamshire, ‘‘ Improvements in 
flyers used in doubling machines.” 

2613. ARTHUR NICHOLLS, Barnsbury-row, Islington, London, “ Improve- 
ments in rules for measuring, and in other instruments or articles 
requiring to be adjusted or disposed at various angles.” 

2615. Joun Joserpu Parkes, London-street, Paddington, London, “ Im- 
provements in the manufacture of railway station and other gas lamps.” 
Petitions recorded 10th October, 1°65. 

2617. Tuomas WakpurtTon, § louch, 
ments in breaks for carts, wagons, and other vehicle 

2619. James Cautcnett, Stroud, Glouc hire, “ Imy its in the 
manufacture of bands, belts, or straps for harness for driving machinery 
or for other purposes.” 

2621. Micuar, Henry, Fleet-street, London, “ Improvements in ita 
carriages and 1 tives,” — A ication from Henry Giffard, 
Boulevart St. Martin, Paris. 

2623. Tuomas Du Bovunay, Sandgate, Kent, ‘‘ Improvements in carriages 
propelled by manual power.”—Petitions recorded 11th October, 1865. 
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Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2627. Vernon Auaustus MESSINGER and VIRGIL JACKSON Messinerr, Boston, 
Massachusetts, U.S.. “Certain new and useful improvements in shirt 
collars and bosoms.”—A communication from Celius Edgar Richards, 
North Attleboro’, M husetts, U.S. — D ted and recorded 1: th 
October, 1865. 








atents on which the Stamp Duty of £50 has been Paid. 

2804. Henry Wickers, Tokenhouse Yard, Bank, London.—A communica- 
tion. —Dated 17th October, 1862. 

2852. WittiaM Surron Gamute, Frederick-street, Caledonian-road, 
Islington, London.—Dated 23rd October, 1862. 

2956. Moses MERRYWEATHER, RicuaxD Moses MERRYWEATHER, Long Acre, 
and Epwarp FieLp, Buckingham-street, Adelphi, London.—Dated Ist 
November, 1862. 

2842. James Spence, Portsmouth.—Dated 22nd October, 1862. 

2849. Tuomas GrEENWooD, Leeds, Yorkehire.—Dated 22nd October, 1862. 

2821. Jonn CLARK, Buchanan-street, Glasgow, Lanarkehire, N.B.— Dated 
20th October, 1862. 

2834. Soun Tuomas Cooker, Leicester.—Dated 2ist October, 1862. 

2838. Groro® HASsRLTINE, Fleet-sireet, London.—A communication.—Dated 
2ist October, 1862. 

2846. Henry Herman Kromscurorver and Joun FrRepericx Gustav 
KROMSCHROEDER, Princess-terrace, Regent's Park, London.—Dated 22nd 
October, 1862. 

2853. ADSXANDER CHAPLIN and GrorGs RusseLu, Glasgow, Lanarkshire, 
N.B,— ated 23rd October, 1862. 

2862. Ricuarp ArcuimaLv Broomay, Fleet-street, London.—A communica- 
tion.—Dated 23rd October, 1862. 

2883. WiLttaM JAMES WILLIAMS, Dorset-street. Salisbury-+quare, London.— 
Acommunication, - Dated 27th October, 1862. 

2979. Joun Henry Jounsox, Lincoln’s-inu-tields, London.—A communica- 
tiun.—Dated 4th November, 1862. 

2854. Joun TURNBULL, Barnard Castle, Durham.—Dated 23rd October, 1862. 


Patents on which the Stamp Duty of £100 has been Paid. 

2821. CuarLes West, Mornington-place, Camberwell New-row, London.— 
Dated 18th October, 1858. 

2332. ALEXANDER ALLAN, THOMAS WHIMSTER, and Ropert Gray, Perth, 
N.B.—Dated 19th October, 1858. 

2408. PrxzsamMin Foster, Denholme, near Bradford, and Paisce Sarru, 
Keighley. Yorkshire —Dated 28th October, 1858. 

2695. James Tanoyr, Birmingham.—Dated 27th November, 1858. 

Notices to Proceed. 

1441. Thomas flatuaw Tlontyx, Rickling, E-sex, “* A new or improved 
compound spherical rest for ornamental turning lathes.”— Petition recorded 
25th Moy, 1865. 

1555. Victor Duternr, Rue des Fournewx, Paris, ‘An improved metallic 
stuffing-box.”— Petition recorded 7th June, 1865. 

1588. Garren Boneuut, Rue St. Appoline, Paris, ‘‘A new or improved 
method of obtaining or producing optical i!lusions.” 

1589. Grorer Spricut, Collingwood-street, City-road, London, *‘An im- 
proved machine for curling or curving collars and cuffs.” 

1593. Witu1aM James Hixon, Bayswater, London, “ Improvements in the 
permanent way of railways, and in } ti pplicable thereto."— 
Petitions recorded 12th June, 1865. 

1596. JonaTHAN ALONZO MILLINGTON, Sandling-road, and ALFRED ALLNUT?, 
Loose, near Maidstone, Kent, “Certain impr in hinery 
employed in and for the manufacture of paper.” 

1600, CHARLES JAMES CoLLiIns, Upper Thames-street, London, ‘‘A new or 
improved artificial fuel.”—Petition recorded 13th June, 1865. 

1606. CHARLES Dk VENDEUVRE, Caversham-road, Kentish Town, London, 
** A new or improved apparatus for the purpose of stopping and easing 
strains on ships’ cables when in use.” 

1613. Sipxzy CourrauLp, Waddon, Surrey, and CuakLes WILKINS ATKI 

f 











2482. WinutaM TURNER and Samui Snore, Tunnicliffe Mill, and WituaM 
Hauuiweut, Rochdale, L hire, * Imp ts in cards used in 
carding engines and other similar machinery.”—Petition recorded 23rd 
September, 1865, 

2627. Vernon AUGUSTUS MEssincen and Vinci JACKSON MEssINGRR, 
Boston, Massachusetts, U.S., * Certain new and useful improvements in 
shirt collars and bosoms,” — A communication from Celius Edgar 
Richards, North Attleboro’, Massachusetts, U.S.—Petition recorded 12th 
October, 1865, 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave iculars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
2ist October, 1865. 
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8045, 4d. ; 8046, 4d. ; 3047, Sd.; 3048, 4d. ; 3049, 4d. ; 3050, 4d. ; 3051, 
1s. ; 8052, 10d. ; 3053, Sd. ; 3054, 4d. ; 3055, 10d. ; 3056, 10d. ; 3057, 10d. ; 
3058, 4d. ; 8059, 10d. ; 3060, 6d. ; 3061, Sd. ; 3062, 22. 4d. ; 3063, 4d. ; 8064, 
4d. ; 8065, 3s. 2d. ; 3066,18.; 3067, 4d. ; $068, 4d. ; 3069, 104.; 3070, 4d. ; 
3071, 1s. 4d.; 8072, 4d. ; 3073, 1s.; 3074, 4d. ; 3075, 4d. ; 8076, 4d. ; 8077, 
4d, ; 3078, 10d. ; 3079, Is. 2d. ; 8080, 4d. ; 3081, 10d. ; 3082, 8d. ; 3083, Is. 5 
3084, 4d.; 3OS5, 4d.; 3086, 4d.; 8087, 8d. ; 4088, Sd.; 3089, 4d. ; 3090, 
104.5; 3091, 4d. ; 3092, 41. ; 3003, dd. ; 3004, 4d.; 3095, 44. ; 4006, 84. ; 
3007, 4d.; 3098, 41. ; 2099, 104.; 3100, Sd. ; 3101, G1.; 3102, 4d.; S102, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at tho Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘1u8 ENGInesr, at the office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
905. J. Pincnpeck, Reading, ‘‘ Engines worked by heated air or gases.”"— 
Dated 31st March, 1865. 

The objects of these improvements are to effect greater economy and to 
increase the power obtained from engines in which atmospheric airand 
gases are «xploded inside the cylinder by means of au electric spark, or by 
any othermethod. To carry out this invention the inventor connects the 
exhaust or discharge pipe of the cylinder with a condensing chamber in a 
similar manner to that employed in ordinary condensing steam engines, 
The heated air is in the chamber by a jet of cold water, and by 
this means a vacuum is produced in the cylinder; the ordinary air pump is 
used to discharge the injection water.— Not proceeded with. 

906. J. D. B. and O, Swarsnick, Baxenden, “ Steam boilers.” —Dated 31st 
March, 1865, 

Tnstead of placing fire-bars in the flue or flues for supporting the fire, the 
patentees employ a hollow fire-box, having in it any convenient number 
of vertical tubes, open at the top to the fire and at the bottom to the ash 
hole, the said tubes being round, rectangular, or of any other suitable shape, 
To the said fire-box and boiler they connect pipes through which the water 
will pass into the fire-box and circulate therein, so that the heated surface 
of the fire-box and exterior of the vertical tubes shall give additional heat to 
the water, and at the same time keep the box at a Jower temperature than 
the ordinary fire-bars, and thereby prevent the clinkers from sticking. 
They also place one or more movable metal heat spreaders behind the 
bridge, and in the back part of the flue or flues, in order to cau-e the heat 
and flame to radiate and impinge upon the inner circumference of the flue 
or flues, and in order to enable the heat spreaders to cause as little ohstrac- 
tion as possible they make their surfaces facing the fire of a spherical or 
circular ehape, 








Ciass 2,—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 

878. F. W. Wenn, Crewe, Cheshire, * Manufacture of steel tires for railway 

wheels.”— Dated 28th March, 18€5. 

In carrying out these improvements the patentee casts the steel in a 
mould of peculiar shape and arrangement, the lower side of the mould 
being formed by a plate, upon which he rests or secures the mould box 
which is of such shape in its interior as to form a casting resembling asolid 
railway wheel with a part attached to one side representing te oxle at the 
outside of the wheel, which is placed in a vertical position in relation to the 
plate forming the bottom of the mould. That part of the mould box 
forming the upper side of the tire as it is cast is coned from the part forming 
the periphery of the tire to the vertical stalk representing the axle, which 
cone form of the mould allows a free escape tor the air or gases when 
casting, and gives the casting an additional thickness to allow for the con- 
solidation of the metal in the subsequent process, That part of the mould 
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son, St. George's, Bloomsbury, London, ** Improved arrang or 
opening and shutting carriage windows.” 

1614. Henry Onmson, Chelsea, Middlesex, “‘ Improvements in multitubular 
hot water boilers.”— Petitions recorded 14th June, 1865. 

1624. PurngAs Lawrexce and Georce Jerrenxnys, New York, U.S., “Im- 
provements in copying presses.” 

1625. Jonn Hartiey, Otley, Yorkshire, “ Improvements in corn screens.”— 
Petitions recorded Lith June, 1865. 

1628. Micuakt Henry, Fleet-street, London, ‘‘ Improvements in the method 
of and apparatus for effecting and recording telegraphic communica- 
tions."—A communication from Sarah Martha Buckwell, Luino, Italy. 

1633, WituiaM TREVOR WANKLYN, Manchester, “ Imp its in silk 
winding machines, part of the said improvements being also applicable 
to cleaning and doubling machines.”— Petitions recorded 16th June, 1865. 

1636. Aveust Kuen, Bridge-street, Blackfriars, London, “ Improvements 
in gunpowder for mining and war purposes.”—A communication from 
Gustav Adolph Neumeyer, Dobitz, Saxony. 

1637. Wa.Ter Howes and WiLiiaAM Bur.ey, Birmingham, ‘‘ Improvements 
in lamps for railway and otber carriages, and in connecting lamps to 
carriages, a part of which improvements may also be applied to handles 
for carriages.” 

1633. Groree Payxk, Belmont Works, Battersea, Surrey, “ Improvements 
™m purifying cotton seed oil.” 

1642. VALENTINE Baker, Dublin, ** Improvements in hydraulic motive 
power machinery.” — Petitions recorded 17th June, 1865. 

1663. Em1ux Dupont, Fayt Ironworks, Belgium, ‘‘ An improved system of 
wheels for railway carriages.”— Petition recorded 20th June, 1865. 

1703. Cuartrs Worssam, Commercial Wharf, Kingsland-road, and Groner 
Evans, Gloucester-place, Portmwan-square, London, “ An improved 
pulping and compressing hine for the treat of peat as a fuel and 
gas for illuminating purposes.” — Petition recorded 26th June, 1865. 

1723. Ricuarp Boot, Arboretum-street, Nottingham-lane, and Joun 
Coxon, Long Hedge-lane, New Sneinton, Nottingham, “ Improvements 
in twist lace machines.” — Petition recorded 28th June, 1865. 

1773. Joun Brarruwaite, Crook, near Kendall, Westmoreland, ‘** Certain 
improvements iu machinery or apparatus for turning and cutting wood 
and other substances, to be employed in the manutacture of spools or 
bobbins, or other similar articles "—/etition recorded 5th July, 1865. 

1791. Joseru Witson Swan, Gateshead, Durham, “ Improvements in the 
production of printing surfaces by photographic agency, and in obtain- 
ing prints therefrom.”"— Petition recorded 6th July, 1865. 

1811. Grorcz Batpwin Wooprurr, Cheapside, London, “An improved 
apparatus for gauging and marking the width of tucks and pieats on 
febrics under operation in sewing machines,”’— Petition recorded 8th July, 
1865. 

2023. Groner Batpwin Wooprvurr, Cheapside, London, “‘ Improvements in 
the construction of binders for sewing machines.”— Petitvon recorded 4th 
August, 1865. 

2065. ARNOLD BupEenBEerG, George-street, Manchester, “An improved 
apparatus for adjusting levels and «ther instruments.”—A communica- 
tion from Carl Jonann Reinhart Jahns, Berlin, Prussia.—Petition recorded 
9th August, 1865, 

2088. Hexry Kopert Guy, London-street, London, ‘‘ Improvements in the 
construction of submarine telegraph cables.” — Petition recorded 11th 
Avgust, 1865. 

2098. WILLIAM Bunerr, Southampt , Chancery-lane, London, 

* Apparatus or means for ascertaining the quality and condition of grain 
and seed.”—A communication from Christian Joseph Schmitz, Raeren, 
near Aix-la-Chapelle, Prussia —/etition recorded 14th August, 1865. 

2312, WittiaM Epwarp NEwron, Chancery-lane, London, ** Improvements 
in machinery for making lace."—A communication from Alfred Masson, 
St. Pierre les Calais, France.—Petition recorded 9th September, 1865. 

2357. Lovis Gustave Sourzac and Louis Bompaw, Bordeaux, Girond 
France, “Improved means for rendering leather more durable an 
flexible.”"—Petition recorded 15th September, 1865, 
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repr ing the axle extends above the body of the tire, so as to gives 
sufficient head to the molten metal when poured into the mould to make 
the casing as sound and uniform as possible. The stalk not only allows 
head in casting, but forms the part where the shrinkege of the metal will 
occur called piping, but as this stalk need only be mado use of to facilitate 
the process of manufacture, and is subsequently removed, that portion of 
the casting intended to form the tire is as sound as a casting can be made 
of steel. The casting thus made is next heated sufficiently, and to its 
stalk a handle may be secured, by which the intended tire can be manipu- 
lated, the edge or periphery of which is brought between swages of a 
suitable form, acting by pressure or percussion, so a8 to consolidate the 
metal. The casting is then placed upon a flat block or a swage of suitable 
shape, having a hole in its centre to receive the stalk, and is consolidated 
hy another flat surface or swage of suitable form acting upon its upper side 
by pressure or percussion, then a punch is brought upon the centre of the 
casting, and forced through it by pressure or percussion, driving out that 
part of the metal to which the stalk is attached, or the stalk may be turned 
or bored out and the tire completed in the usual manner. 

895. G. Greenisu, Harpurhey, Lancashire, ‘* Mechanism jor propelling wagons 
in connection with railway hoists."—Dated 30th March, 1865. 

This invention relates to transferring the wagons or trucks from the 
permanent way of railways to the platform of the hoists employed in con- 
nection with such permanent ways, and consists in the employment and 
use of drums and pulleys supported in suitable bearings fixed to the side 
of the hoist, and driven by the engine working the hoist, or with a a 
engine ; these drums have coiled round them ropes or chains which pass 
round pulleys or blocks fixed at suitable distances from the boist, and are 
arranged so that, by couplivg the ends of the said ropes or chains to the 
wagous or trucks, they may be drawn along the rails and transferred to the 
platform of the hoist, or vice versa, by coupling the ends of the ropes to 
the truck or wagon; when placed upon the turntable it is reversed in order 
that it may be transferred by the aforesaid means to the platform of the 
hoist. The drums or pulleys round which the ropes or chains are coiled 
are set in motion at will by means of a clutch box situate upon the drum 
shaft.—Not proceeded with. 

916. G. R. Stepuenson and G. H. Puirrs, Great George-street, Wesiminater, 
** Construction of locomotive engines and railway carrvages for facilitating 
their passages round curves."—A communication,—Dated 3ist March, 

8665. 


This invention consists of such a combination of the axles, axle boxes, 
and framing of locomotive engines and railway carriages generally, whereby 
any of the axles of such engines or carriages to which the invention may Le 
applied take up a position pointing radially towards or near to the centre 
of any curved portion of railway on which the said engines or carriages may 
be working, and thus facilitating the passing round such curve. This object 
may be accomplished by connecting the axle boxes to the side framing of 
any engine or carriage by means of radial tinks, so placed that whenever 
through the action of the curve the axle, aud with it the axle boxes, undergo 
any end-on motion with respect to the frame, the axle is also forced by the 
action of the radial links to undergo the requisite amount of angular 
motion to plant it at or near toa direction radial to the curve of the rail- 
way.—Not proceeded with. 

923. R. A. Brooman, Fleet-street, London, “ Striet railways."—A communi- 
cation.—Dated \st April, 1865, 

This invention consists in constructing rails of an iron bar formed with 
a curved under side, adapted to and resting upon a corresponding convex 
surface of a sleeper ; the rail is al-o forn.ed with a curved upper surface 
with standing sides or edges, being sectionally of a crescent-like form, 
thicker in the middle than at the evges, and sufficiently strong where the 
wheels run upon the rails, while the thinner and slanting sides or edges are 
only sufficiently thick to guide the wheel flanges, and form a cap to protect 
the sleeper. When laid upon the sleeper the rails are to be secured by 
screws passed vertically through them. Beneath the joints of the separate 
rails the inventor inserts a curved metal plate which prevents the ends of 
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the rail becoming imbedded in the sleeper, and both the rails and the joint 
plate direct off any water that falls on the rails, thereby keeping the upper 
surface of the sleeper, as well as the portion under the joint plates, as dry 
as possible.— Not proceeded with. 
930. P. HaAenLein, Woburn-place, Russell-sqguare, London, “* Navigable 
balloons.” — Dated 1st April, 1865. 
This invention canuot be described without reference to the drawings.— 
Not proceeded with, 
935. W. C. Gouiinas, Kentish Town, London, “ Paddle-whecis."—Dated 3rd 
April, 1865. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. 





Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ic. 
887. E. and F. A. Leion, Manchester, ‘*‘ Apparatus used in carding cotton 

or other fibrous substances.”’— Dated 29th March, 1865. 

This inveution cannot be described without reference to the drawings. 

89. R. Hotroyo and J. H. Bouton, Manchester, “ Apparatus for drying 
warps of cotton, &c.”—Dated 29th March, 1865, 

The patentee claims, First, drying warps by the application of heated air 
to their surface during their passaze over rollers, or while in motion in the 
manner described. Secondly, the novel arrangement and combination of 
the chambers, heating apparatus, flues, and rollers for effecting the said 
object, as described. 

901. A. Turner, Leicester, “‘ Machinery for winding yarns or threads on to 
quills, spools, and bobbins.”— Dated 30th March, 1865. 

The patentee claims, First, the hanical arr ts shown and 
described for winding yarns or threads on to quills, in the manner set forth, so 
as toadmit of the yarn or thread being drawn off (in the operation of weaving) 
with uniform tension. Secondly, the mechanical arrangements described 
for winding taper or conical bobbins, whereby the thread as itis wound on 
to the bobbin is made to cross and re-cross, and thus to lock each previous 
layer of thread, which will thus be prevented from falling off the bobbin 
or getting entangled, but can be drawn off with ease and regularity. 


907. TL. Brivae, Accrington, ** Looms for weaving.”"—Dated 31st March, 





865. 

The object of this invention isto dispense with the emery beam, and consists 
in using an ordinary wood beam or roller on which the cloth is taken up as 
it is woven, and to prevent it slipping the patentee arrang’s an apparatus 
to cause an additional rod to press upon the beam or roller, and thus keep 
itin a tight and regular positiou, but to allow this rod to adjust itself to the 
increasing diameter of the cloth as it is taken up he attaches a rod to the 
aforesaid apparatus, and counects it by a slide to another apparatus in the 
framing of the loom. Part of this apparatus consists of two brackets rest- 
ing o» a frame or lever, and having each a slot which clips a rim wheel, 
and are kept up to their places by springs. As the cloth increases in 
diameier, the rod upon it rises, and the other rod is depressed, so as to 
give a gradually diminishing stroke to the frame or lever which carries the 
slotted brackets, and gives a gradually decreasing speed to the taking-up 
motion. 

919. W. Maraun, J. Kort, and W. Dennis, Moseley, Lancashire, “ Mules 

Sor spinning cotton, dc.”— Dated 1st April, 1865. 

F This invention relates to certain mechanism in connection with the head- 
stock of the mule, and is designed to prevent the excessive strain upon the 
driving strap yearing and bands of the mule during the time the backing- 
off frictional gearing is coming into operation, by which means the wear 
and tear of the said parts is diminished. The improvements consist ina 
novel construction and arrang t of bani for effecting the said 
purpose, which mechanism consists of a disc revolving in bearings secured 
to the head-stock of the mule, and provided with an adjustable stud or pro- 
jection, which, #s the dise revolves, comes into contact with and forces back 
one end of a bell-crank lever, the opposite end of which becomes raised and 
gives a vertical lift to a sliding plate. This sliding plate before being lifted 
is interposed between the stud which actuates the mechanism of the back- 
ing~ ff frictional gearing and the Jever of the frictional gearing, so that, 
while interposed, it prevents the said gearing coming into operation too 
s00n, 86 as to prevent the excessive strain; the said gearing should not 
operate until the run out or'forwardaction of the mule carriage is couplete, 
at which time the sliding plate is lifted by the aforesaid mechanism, which 
thus aliows the backing off frictional gearing to come into operation.—Not 
proceeded with, 

921, W. Kinny, Anchor-street, Shoreditch, London, ‘* Apparatus used in the 

winding and re-winding of silk, de.”— Dated 1st Apru, 1865. 

In carrying out this invention the parts of the apparatus are so combined 
that a number of supports carrying runners and spindles for winding on ure 
each set at an equal distance from a common centre upon or attached to a 
circular table or frame. Arms carrying spindles for re-winding are also 
attached to the same table, and so arranged that, while the silk or fabric 
isin process of winding from the skein, the same action and roller set in 
motion the spindles for re-winding. Simultaneous motion to the whole of 
the winding and re-winding runners and spindles is given by a treadle and 
crank in connection with a band wheel carrying bands to the rollers; the 
axis of the band wheel turns in the centre of the circular table or frame. 
A wheel carrying a regulator to each winding spindle is placed under the 
circular table or frame, and action given to the same by cog wheels and a 
cam connected with the axis of the band wheel. The circular table carrying 
the runners and spindles is made to revolve and turn upon castors or 
runners attached to a stand supporting such circular table.—Not proceeded 
with, 

928. A. W. Pearcy, Dundee, ‘ Looms for weaving.”—Dated \st April, 1885. 

This invention rejates to @ certain new arrangement of the parts of looms 
used for weaving which are employed to give motion to the pick stick 
whereby the shuttle is caused to traverse the warp. The chief part of the 
arrangement consists in causing the cam, whereby motion is communicated 
to the pick stick, to move the conical roller in adirection the reverse of that 
at present employed, The shaft upon which the cam is fixed moves or 
revolves in the same direction as formerly, but the shaft carrying the 
friction roller upon which the cam or tappet strikes is arranged ou the 
reverse side of the cam, the reciprocating motion of the cam being thus 
communicated direct to the upper side of the roller, Instead of this friction 
roller upon which the cam or tappet strikes being fixed upon the vertical 
shaft, by which in existing arrangements of picking motion the wotion of 
the cam is transmitted to the pick stick, it is in the present arrang. ment 
attached to a short reciprocating shaft, this latter being connected by a link 
to a short crank on the picking shaft, by the intervention of which the 
motion of the rod and picking movement takes place in the same direction 
as formerly. 
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Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
‘Mills, Gc. 

898. W. Savory, Gloucester, “ Treatment of meal and the i ud 
—Dated 3vth Mai ch, 1865. uf nd the dressing of flour. 

Among the principal features of this invention are the following :—For 
the purpose of cooling and maintaining the grain and the meal, or ether 
form of produce resulting from the process of grinding, cool, and so in the 
best condition for being economically manufactured, the patentee instead 
of making the metal casings of milistones of a single thickness of metal 
makes a hollow or double casing for the purpose of containing water which 
he causes to circulate therethrough, and thereby the heat ge herated 
during the grinding is rapidly abstracted ; or, in some instanc sie uses a 
hollow metal ring made to encircle the bed stone, with suitable teed and 
discharge pipes to cause the water to circulate round or through it, so that 
when the meal issues from between the stones it shall spread Ov er the 
upper surface of the ring. A brush is fixed on the runner stone to sweep 
off the meal into the spoutor shoot. In order to further carry out the 
heat-abstracting process, instead of allowing the meal to be conveyed from 
the grinding stone or cooling ring airect to the bolter, he conducts it 
by a suitable spout into a double or hollow trough, ora double or hollow 
cylinder or tube, which is so constructed that a flow or current of water 
can be established therethrough, and may be fitted with a screw motor 
the threads of which may be cast or formed hollow around a hollow shait 
or axis, through both of which a current of water may be caused to Pass ot 
any required velocity, Other means of carrying the meal along in cuntact 
with the cold surfaces may be substituted for the worm or screw, 

925. W. Gray, Shi field, * Rolling or forging steel or wrought iron in bars 
to Le used as beaters or bcating bars upon the drums, concaves, or by east 
plates of concaves in threshing machines.” — Dated lst April, 1865, 

This invention consists in prooucing these beating bars in steel or wrought 
iron by rolling or forging, thereby producing a much superior article in 
toughness, besides being harder, lighter, and stronger, and of much greater 
durability than those which are now in use, which are merely cast 3 and also 
in grooving or fluting the surfaces of such rolled steel or wrought iron 
bars, as shown in the driwings.— Not proce ded with. 

27. R. Witracy, Penwortham Pricry, Lancaster, “ Apparotus for pre- 

paring and supplying food for cattie.”— Dated 1st April, 1865. 

This invention relates to @ peculiar bination of machinery or appa- 
ratus for preparing and supplying food for cattle, whereby a large numver 
of cattie may Le fed with any particular quantity of food in a short space 
of time. According to this invention it is proposed to combine a turpip- 
cutter, or an oil cake or corn crusher or bruiser, or other like food preparer, 
with a wagon running along trams laid down inside the cattle shed. The 
main shaft of the food-preparing mechanism communicates by gearing with 
one of the axles of the wagon, so that on driving this shaft, in order to cut 
the roots or otherwise prepare the food, the wagon will be simultaneously 











caused to travel along the trams. Along the side of the tramway there is 
placed a feeding trough of a peculiar construction extending along the 
entire length of the cattle shed or house; the back of this trough is made 
considerably higher than the front, so as to form a species of continuous 
shoot for directing the prepared food (which falls from the machine as it 
travels along) into the bottom of the trough. The trough, which is of an 
angular section, and may be usefully employed irrespective of the machine, 
in some cases, is thus supplied with a regulated quantity of food distributed 
easily from end to end. A rail is placed in front of the cattle and along the 
side of the tramway, a little above the floor, to prevent the cattle bringing 
their heads within the range of the machine’s course, but at the same time 
allowing sufficient space underneath for the cattle to feed out of the trough 
conveniently.—Not proceeded with. 

934. R. KR. Ricurs and J. Watts, Norwich, ‘‘ Apparatus applicable to ma- 

chines for cutting hay, straw, dc.”—Dated 3rd April, 1865. 

This invention relates, in the First place. to the knives or cutters and the 
mode of connecting them. One form of knife or cutter intended to be used 
has a cutting edge of a V form, or the lines of such cutting edge may be 
curvilinear instead of straight, and the knive or knives is or are mounted 
on a drum or carrier, the axis of which is at right angles to the line of 
direction in which the material to be operated upon is fed through the 
mouth of the machine ; the edge of the drum or knife carrier being thus 
presented to the mouth of the machine, knives with straight instead of 
angular cutting edges may also be used on a drum or carrier mounted in 
the manner stated, and such knives may be fixed on the periphery of the 
drum or carrier, either parallel with the axis of the same or obliquely 
thereto. The mouth of the machine is curved to suit the curvature of the 
knife or knives, The drum or knife carrier may also be mounted with its 
axis at right angles to the line of direction above stated, when knives with 
the angular cutting edges referred to are used, The invention relates, in 
the Second place, to the feeding apparatus, and consists in the use of a 
suitably formed cam fixed on the axis of the drum or knife carrier, which 
cam is caused by its revolution to act alternately on two friction rollers, 
which are mounted on a slotted connecting rod, the other end of which 
rod is connected to a pawl attached to a slotted lever working loosely on the 
axis of one of the feeding rollers, on which a toothed wheel is fixed. The 
extent of movement of the pawl over the toothed wheel is regulated by 
shifting the end of the rod connected to the pawl nearer to or further from 
the axis of the feeding roller ; and the paw] is double, so as to admit of its 
being turned over in order to work the ratchet wheel in the opposite dirce 
tion when required. The invention consists, in the Third place, in the 
a'‘aptation and application of a spring to one of the feeding rollers, or to 
the pressure plate, for the purpose of regulating the pressure on the man- 
dril under operation as required. And the invention consists, Lastly, in 
the adaptation and application of a rotary screen of perforated wood or 
metal over machines of the kin! referred to, in order that long screenings 
may fall from the screen into the box of the machine and be cut ovcr again, 
without the necessity of hand labour.—Not proceeded with. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 
826. C. J. Morgan. Rotherham, “* Stoves or fire-places, ash pans, and fenders.” 
—Dated 2ird March, 1560. 

This invention consists in combining certain new arrangements for the 
escape of smoke or other gaseous products of the fuel iniothe flue or chimney, 
together with the means of obtaining a more per!ect control over the drafi 
or drafts than has hitherto been secured, affording varied outlets to suit 
the peculiarities of different chimneys or shafts; also in ec mstructing 
different parts so that a better radiating surface can be obtained with a 
better concealment of the ashes and other products, and making certain 
other parts that can be made at pleasure into a guard or dress protector. 
‘The improvement consists in making @ door at the back of the grige of this 
fire set of such construction that it falls back from its closing point, which 
is about an angle of twenty-five to thirty-five degrees on one side of the 
perpendicular to about the same angle on the other side of the per- 
pendicular, to allow a good outlet for the smoke, and by having the 
door coneaved it hides the back part of the flue when the valve is open, 
and makes a good conductor for the smoke, and allows the folding doors or 
valve to open without obstruction to make the aperture almost as large as 
the interior of the grate. The novel valve or folding doors are so hung 
that, with a sliding hinge or grooved joint, they, by their own weight, or 
impingement, can be opened or closed and remain stationary at any point. 
The guard attached to the grate can be drawn out to any angle on the same 
principle, as more particularly described in the fender part of this fire-set. 
The next improvement is in the hearth, consisting of an arrangement of 
circular or straight iron, steel, or other metal plate or plates placed on the 
hearth to work like a Venetian bl-nd, either by springs, centres, impinge- 
ment, their own weight, or otherwise. A further improvement on the 
hearth consists in constructing a guard to the hearth (or grate as before 
referred to) having a rod or rods connected with telescopic or other 
standards capable of being raised, and thus produce a dress protector. 

875. F. Tuomas, Bishopsgate-street Within, London, “ Kitchen ranges having 
their sire-pluces enclosed.”—Dated 2th March, 1865. 

This invention cannot be described without reference to the drawings. 

$79 H. W. Kuixe,. Torrington-square, London, “* Ventilating blinds.”— 
Dated 28th March, 1865. 

This invention consists in constructing blinds of a series of segments of 
tubes pivoted at top and bottom upon stationary rods or bars, and con- 
nected near one end to studs upon a movable bar, ‘The segmental plates, or 
portions of a tube, are placed so close to each other that even when in posi- 
tion to allow of the passage of the greatest amount of air the blind cannot 
be seen through. ‘ihe blind may be more or less closed by causing the 
plates to move on their pivets by meaus of the movable bar.—Not proceeded 








with, 
911. B. Greenwoon, Cumberland-place, Westbourne-grove North, “ Curing or 
previnting smoky chimneys ”"— Dated 3ist March, 1865. 

This invention relates to improvements in the means of preventing or 
curing smoky chimneys, and consists in forming a communication between 
the interior of the chimney, a skort distance above the fire, and the 
external air, by meas of a pipe let in the wall and carried to the outer wall 
of the house, or by a channel or passage formed iu the brickwork while 
building the house.—Not proceeded with. 

939. A. Lockwoop and A. Lockwoop, jun., Chester, “* Manufacture of 
bricks.” ~ Dated 8rd April, 1865. , 

For the purposes of this invention bricks are first formed by expressing 
clay or brick earth through dies, causing each brick to have a longitudinal 
hollow passage through it, formed by a core in each of the dies employed. 
Other bricks are also similarly made, having through them transversely one 
or more hollow passages formed hy a core or cores in each of the dies em- 
ployed. So far, however, there is no novelty, as it is not new to form 
bricks with hollow tubular passages through them longitudinally or trans- 
versely, The partially formed bricks having been thus produced by ex- 
pressing clay or brick earth tarough moulding dies or orifices with suitable 
cores, are allowed partially to dry, when cach brick is subjected to pressure 
in a mould of the size of the finished bricks ; these moulds are made simply 
to contain the bricks, the pressure being applied by means of mandrils 
which are made somewhat conical, and which are forced into the hollow 
passage or passages in a brick, two mandrils being thus used to enter at the 
ends or sides of the mould to press and expand the clay or brick earth, so as 
to cause it completely to fili the mould.—Not procecded with. 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or jor Defence, Gun Carriages, gc. 

J. Von Dur Porprensune, Birmingham, * Pri jectiles and cartridges for 
central fire breech-loading jirecrus and ordnance.”—Dated 3rd April, 

1sé5. 

This invention consists of the improvements hereinafter explained, in 
projectiles and cartridges to be used with such breech-loading fire-arms 
and ordnance as have pins or needles in a line with the is of the barre! 
for the purpose of di-charging the cartridge, which dl fire-arms and 
ordnance are commonly called “central” fire-guns. The invention, as 
applied to projeetiles and cartridges for central fire breech-loading fire- 
arms, is carried out as follows :—tu making projectiles according to this 
invention the patentee makes the pre le, bali, or bullet of any of the 
ordinary forms ; in the base of the prejectile he makes an annular depres- 
sion concentric with the axis of the projectile, and of a size proper to 
receive an ordinary percussion cap, He places a percussion cap in the said 
depression, the nippie-like piece in the centre of the projectile occupying 
the inside of the percussion cap. By means of a hammer or mallet, or by 
pressure, he forces the percussion cap upon the said central piece until the 
closed end of the cap is flush with the base of the projectile. The lead or 
other soft metal or alloy of which the bullet is made is not sufficientiy hard 
to cause the detonation of the percussion cap as the latter is being fixed 
into its place in the bullet. A projectile of the kind described is made into 
a cartridge in the ordivary way, the pin or point of the gun passing through 
the powder of the cartridge to strike upon aud discharge the percussion 
cap. In making blank cartridges according to this invention the patentee 
formsa tubular cap of papier miché, or other hard uon- metallic substance, 
the base of the said cup having an annular recess similar to that already 
described in the projectile or bullet, and in the said annular recess an 
ordinary percussion cap is fixed. This tubular cup is made up into a 
cartridge in the ordinary way. By making a series of longitudinal incisions 
in the said tubular cup it expands immediately it jeaves the muzzle of the 
gun, and exposes such a surface to the air that its flight is speedily arrested. 
The cartridge last described may be converted into a sporting cartridge by 
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filling the cup with shot. Projectiles and cartridges for ordnance are made 
in the manner hereinbefore described, but of a larger size. 





Crass 7.—FURNITURE AND CLOTHING,—Noneg. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §¢. 

872. W. Wats. Warrington, ** Apparatus emploved in the concentration of 
all solutions where quick or speedy concentration or evaporation ts 
required.” — Dated 28th March, 1865. 

This invention relates particular'y to the manufacture of caustic soda 
and potash, carbonate of soda and potash, chloride of sodium and potassium, 
or similar alkalies or acid solution, in which a quick concentration or 
evaporation is essentially necessary ; but it is also applicable to all solutions 
where a quick or speedy concentration or evaporation is required. For 
this purpose the inventor places or fixes an agitator of any suitable con- 
struction in the pan or vessel in which the aforesaid alkalies and acid 
solutions are required to be concentrated or evaporated, and he gives a 
revolving motion to the said agitator by placing or fixing to it a pulley to 
revolve luside the liquor or solution, over which pulley he passes a chain, 
and extends it toa pulley on the line s t above the pan or vessel, He 
thus avoids the necessity of a cro-s shaft and stufliug-boxes outside the pan 
or vessel, which are very objectionable. — Not proceeded with. 

874. A. D. Gascon, Paris, “* A new febvifuge aud digestive elizir."—A com- 
munication.—Dated 28th March, 1805. 

This invention consists in the composition of a liquor which the patentee 
calls febrifuge and digestive elixir, and which he prepares in the following 
manner :—First, in a quart of good brandy be puts about two ounces of 
socotrine aloes or aloes perfoliated ; secondly, three drachms of zedoary ; 
thirdly, three drachms of white argaric; fourtily, three drachms of gentian ; 
fiithly, three drachms of saffron; sixthly, three drachms of rhubarb ; 
seventhly, three drachms of theriaca. ‘Ihe whole is pulverised and left to 
infuse about fifteen days, when it is decanted and kept for use. 

880. E. SavaGE, West Meriden, Connecticut, U.S., “* Hardening and tempering 
steel.”— Dated 28th March, 1865. 

_ This invention consists in the employment of solutions in which to 
immerse the heated steel, which possess a very high degree of conducting 
character for heat, so that the utmost rapidity in the cooling will be 
attained, forin this the true theory of the operation appears to be involved, 
The patentee has discovered that metals having the greatest conducting 
power for heat, and which can be held chemically in solution, constitute 
those solutions media, whereby results may be attained in hardening steel 
which have hitherto been whoily unattainable. Thus, he employs solutions 
of gold, silver, copper, and other metals, and the results obtained are in the 
direct ratio of the respective conducting powers of the metals and the 
specific gravity of the solution. 

892 ag ey Putney, ** Treating fatty matters.’—Dated 29th March," 
In carrying out this invention the inventor submits the solid or semi 

solid compounds of fats and lime produced in the saponification process to 
a bigh temperature after the usual boiling is completed and the water 
drawn off, which temperature may be made to reach any desired point 
short of decomposition, namely, 460 deg. Fab. This he can effect in 
various ways, viz.:—Tust, by drawing a current of superheated steam 
through the mass of lime soap when the saponification has been effected in 
an iron or other suitable vessel having a closed lid or cover, and whrn the 
water used in the saponification has been withdrawn, Secondly, by 
placing the lime soap in ove or a set of iron or clay retorts properly set ina 
furnace, and there subjecting it to the furnace heat. The pressure pro- 
duced by the vapour of water set free trom the compound by the heat may 
be reguiated by a proper safety valve in connection with all the retorts in 
operation, Thirdly, by placing the lime soap in an oven or reverberatory 
furnace properly constructed, and there heating it to the temperature 
desired.—Not proceeded with. 

893. W. M. FuLier, Wolverhampton, * Reducing or preparing waste 
arinal matters sor the purpose of employing the sand in the preparation 
of manures or fertilising compounds.” —Dated 29th Marek, 18 

fis invention relates to the treatment of shoddy, woollen rags, leather, 
or other kinds of animal refuse, with a view to disintegrate the same, and 
render it easily reducible to powder, that being the form in which such 
animal refuse is best adapted for use as a fertiliser. This result is accom- 
plished by the destruction of the fibre without the use of acids or alkalies 
which are usually employed for the purpose. The patentee attains this 
objcct by employing solely superheated steam brought ito direct contact 
with the material tu be treated. 

899. W. Brooks, Chancery-lane, London, *‘Inproved mode of ripidly 
reducing, cementing, and melting ivon and other ores, also slag or 
cinders, dross and scales or crust, to produce directly therefrow steel or 
malleable or cast iron.” —A communication.—Dated 30th March, 1865. 

The object of this invention is to produce malleable iron or steel or cast 
iron directly from any kind of pulverised iron or other ore, and also from 
iron slag, cinders, scoria, crust scales, oxidised cast or mal!leable iron 
turnings, or the residuum of pyrites. According to this invention the said 
iron ore, slag, cinders, or other matters, is first pulverised fine, and is then 
mixed with lime or other suitable flux. ‘To this mixture is added pu!verised 
coal or charcoal, tar, or other carbovaceous matter, and when well mixed 
together the mixture produced is reduced in a reducing or cementing 
furnace, either in a powder or after having been compressed, and when 
reduced is introduced into a heating or melting furnace containing melted 
neutral or furnace slag or cinders, or slag obtained from the matters above 
mentioned already melted by this process, aud in a liquid state, The 
cementing or reducing furnaces in which the reduction takes place are 
situated on the side of the heating or melting furnace, the said cementing 
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furnaces containing retorts heated externally and inclined towards the 
heating or melting furnace, so that the contents of the said cementing 





furnaces may readily pass into the heating or melting furnace, or the 
cementing furnaces may be formed with several compartments one above 
the other, and heated both above and below the soles. The melting or 
heating furnace is of ordinary construction, the sole thereof being div ided 
into aseries of crucibles or cavities, arranged beside the reducing or cement- 
iug furnace, so that one of the said crucibles or cavities may receive the 
reduced matter from two or more of the cementing furnaces; the said 
crucibles or cavities coutain melted neutral slag,or slag obtained from 
furnaces or from matter already melted according to this invention, in a 
melted state, ‘he pulverised iron ore, cinders, or slag, mixed with a 
suitable flux and charcoal, or other carbonaceous watter, as above 
described, is charged either into retorts or into the upper part of the 
cementing furnaces, and is spread upon the sole thereof. It is left in the 
said furnace for one or two bours, and is then made to pass over the lower 
compartment of the said furnace, and is spread over the sole of the said 
lower compartment, and when sufliciently reduced it is pushed through a 
suitable aperture into the heating or melting furnace, where it falls into 
the crucibles containing neutral or furnace slag in a melted state, the said 
neutral or furnace slag preserving the reduced or cemented mnetal from 
oxidation or decarbonisation and aiding to melt the gangue. In the space 
of from six to twelve hours malleable or cast iron or steel will be produced, 
and may be removed from the heating or melting furnace for use 

900. A. A. Cron, Coleman-street, London, “* Manvfacture of sulphate of 

alunina.”—Dated 30th Merch, 1305. 

These improvements have for their object the obtaining ] 
alumina with increase! rapidity, economy, and quautity, consi iered in 
relatioz. to the quantities of clay or other aluminous base and of acid undec 
operation, and the time employed in obtaining the results, An i the inven- 
tion consists in employing suiphuric acid (oil of vitrol, diluted toa limited 
extent with water, and heated toa high degree of temperature to act upon 














a sulphate of 














the aluminous base. 


——— 
TROT DIOITY 
Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Lleetro-magqnetic Apparatus, 
Kiectrical Apparatus, Galvanic Batteries, Sc. 
910. I. A. Bonnuvinur, Porchister terrace, Bayswater, ** Telegraphic eppa- 
ralus."—A communicalion.—Dated 3ist March, 1266. nn ’ 
This invention consists in an improved system of telegraphic apparatus, 
allowing of calling and corresponding «directly between all the stations of 
the same circuit with a singie line, that is to say, whatever may be the 
position occupied by the station cailed aud the calling station, they may 
eall each other and correspond without it be ny nece-sary to ask for com~ 
munication at the istermediate stations, without troubling the clerks at 
these stations, and without even calling their attention, 




















Ciass 10.--MISCELLANEOUS. 

Tucluding all Specifications not found under the preceding heads. 

C. H. Crown, Lodowick-terrace, Gloucester-terrace, Regent's — Park, 
London, “* Stoppers for bottles, jars, 4 "— Dated 23rd Marc A, 1865. 

A stopper made according to this invention, suitable for being used asa 
substitute for an ordivary cork for stopping the mouth or neck of a wine or 
other bottie, is constructed as follows :—Ihe stopper consists of a nancy 
drical plug, which may be made of wood, metal, or other suitable <page 
but by preference of wood, and of a size capable, when ready for —~ wd 
passing easily into the neck of the bottle it is intended to close. This ey a 
drical plug is slit up or divided longitudinally into two, three, or more par’ 
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’ (four being a convenient number) combined or fitted together, and formed 
with a conical or wedge-shaped hollow at the lower end, into which a 
corresponding conical plug fits, having a stem or rod which passes out at 
the upper end of the cylindrical plug, the upper end of the stem or rod 
having a screw thread cut thereon to receive a screw nut, which is pre- 
vented from coming off the end of the screw by means of a collar or other- 
wise. The lower part of the cylindrical plug is covered with a capsule of 
india-rubber, or other suitable elastic or compressibie material, so that when 
the plug or stopper is inserted into the neck of a bottle, and the screw nut 
is screwed down against the end of the neck or mouth, the internal cone 
will be drawn upwards into the holluw conical chamber at the lower end of 
the plug, causing the parts to be expanded outwards, so as to compress the 
capsule against the inner surface of the bottie, and thus effectually close the 
samv.— Not proceeded with, 

816. L. A. Leins, Bucklersbury, London, ‘‘ Apparatus for securing the frame 
carrying the fittings wn travelling bags.” —Dated 23rd March, 1365. 

The patentee forms the frame with four legs, two at each end, extending 
outwards from the centre; he prefers that the legs terminate in square 
feet, but they may be of other shape. To each foot he fits a spring loop or 
stirrup. To the bottom of the bag he fits a plate or foundation to receive 
the feet, one plate for each pair of feet, and in each plate he fits a pair of 
spring bolts or catches with the outer ends sloped. 

825. R. TipMan, Jermyn-street, London, *‘ Apparatus for p tying out and for 
raising electric teleyraph cables in vecp water.”"—Lated 23rd Durch, 
1865. 

This invention consists in employing a rafc or floating platform con- 
structed with divisions or wells on the under surface, in order to give great 
buoyancy in the water. The inventor attaches lee-boards to steady it, which 
boards also act as a heim to steady the raft. He also constructs and con- 
nects to the floating platform, by chaius or other means, a lighter raft, or a 
series of lighter rafts or sea cradles, coupled by chains or otherwise, to 
which ure attached lee-boards, and furnished with horizontal rollers, over 
which the cable passes on its way to the sea, and also with rack pulleys to 
keep the cable central. These lighter rafts or sea cradles are used only for 
paying out cables, being unnecessary when cables have to be raised. The 
cable to be payed out has one end tastened to, and is then coiled upon, the 
principal raft or floating platform, and then a casing is built over it. In 
the top of this casing rollers are placed, between which the end of the cable 
passes out on to and over the rollers of the lighter ratts or sea cradles, on 
which rafts are also guide rollers to prevent the cable leaving them. ‘The 
principal raft is towed by a steamer or steamers, and the cable runs freely 
out of the casing and over the roller rafts into the sea, ‘The light ratts 
trailing behind the principal raft will readily sink to a certain extent should 
any sudden or great strain tend to come upon the cable, and the strain 
being thus at once yielded to, the cable cannot by any possibility be 
injured. To raise cables previously sunk it is only necessary vo fix a steam 
eagine upon the principal raft or floating platiorm and wind the cable up in 
the opposite direction to that in which the cables are payed out from the 
same.—Not proceeded with. 
$31. T. Farmer and F. Lewis, Bilston, “‘ 0. namenting the surfaces of 

japanned goods and papicr-maché goods, dc." —Lated 24th March, 1365. 

The patentees claim ornamenting the suriaces of Japanned ygovds ond 
papier maché goods, and otber varnished surfaces, by applying therevo 
positive photographic pictures, substantially in the mai ner described, 

833. R. SuBLINSKI, City-road, Loudon, “ Umbrelia and parasol tip sasteners.” 
—Dated 24th March, 1865. 

The object of this invention is by a novel arrangement to allow the silk 
or alpaca, or other material of which the umbreila may be made, to dry 
without the necessity of being left open. The invention cousists iu the ure 
of one piece of metal tube about two inches long, or thereabouts, or other 
suitable size and shape ; the piece of tube is fastened to one end of a metal 
shieid or plate where the elastic passes through, and to the other end is 
firmly fastened a piece of elastic, or other suitable material, which elustic 
passes up and down the tube, the object being to let in as much elastic as 
will be found necessary to stretch rouud the tips of the umbrella, In sou.e 
cases the patentee uses a small coiled tube, into which the elastic or other 
matcrial may be inserted. The box or cviled tube, or other substance 
used, is inserted in the stick of the umbrella, or may be fixed outside the 
stick, the top being ornamented as may be desired, 
sud. J. B. Brown, St. Petersburg-pluce, Bayswater, ‘‘ Casks or vessels for 

storing petroleum and hydrocarbons,’ —Lated 24th March, 1865. 

For this purpose a compound cask or vessel is constructed, consisting of 
an interior cask or vessel of lead and an exterior Vessel or cask of wood. It 
is preferred that the interior vessel or cask should be of a cylindrical or 
nearly cylindrical form, for facility of manufacture. At eacn end oi the 
cylinder or vessel of lead a head or end of jead is fixed by soldering or 
otherwise, so as to be perfectly fluid and vapour-tizht. In one end or head 
there is formed a tubular opening to receive a screw plug or cap, which wiil 
cloce the opening fluid or vapour-tight, This vessel or cask of lead is 
pleced within or projected by an exterior vessel or cask of wood, made in 
like manner to ordimary wood casks, but it is preferred to have as jittle 
bilge as may be, more particularly when the lead cask or vessel 1s made 
without bilge, or with very little bilge.—WNot proceeded with. 

835. J. Green, Leeds, ** Apparatus for cutting or chasing the threads of 
screws or worms.” —Dated wAih March, 1s65. 

This invention consists in mounting a carriage or slide upon a lathe-bed 
or gantry of the ordinary kind, upon which are placed tbe fast and louse 
headstocks of the lathe, which may be either cast upon or fastened to it, 
The spindle of the fast headstock is connected ut its extreme end, by meaus 
of suitable gearing, to the driving pulley, and upon this spindle are cut 
worms or threads in one lateral direction, or towards the right hand, and 
the other part having them in the contrary direction, or towards the leit hand, 
837. J. A. Swanzy, Plymouth, ‘‘ Machine for washing, wringing, and 

mangling.” —Dated 24th March, 1e65. 

In a tub or vessel of suitable form is mounted a cylinder or drum com- 
posed of two circular ends connected together by turned rails. On two 
opposite sides of the cylinder are reversibie boards, which serve as doors to 
the same, through which the clothes are introduced into the cylinder. 
These boards are either provided with bristles, so as to uct as brushes, or 
furnished with rods or rails like the other parts of the cylinder, The 
cylinder is mounted on a central axle, so that it can be readily removed 
from the tub or vessel and replaced. A continuous rotary motion is given 
to the cylinder by means of a fly-wheel and handle, connected to the 
cylinder axle by means of spur wheels, which are capavle of being thrown 
in or out of gear when required. At one side of the tub or vessel is a pair 
of wringing or mangling rollers, mounted in slots in suitable cast iron 
Standards, which are counected together by a top piece, the centre of 
which is furnished with a boss, through which passes a screw. This screw 
acts upon a spring which bears upon a cross bar, the ends of which press 
on the axle of the top wringing or mangling roller, and so give a paraiiel 
and uniform pressure to the roller. ‘he rollers are driven by means of 
spur gearing, also connected to the fly-wheel, and capable ot being dis- 
connected or thrown out of gear at pleasure. Beueath the roilers is a 
drip-board to convey the water back into the tub or vessel when wring- 
ing, and in connection therewith is a shelf or board for the clothes, 
which is furnished with hiuges and with suitable supports underneath, 
80 that it can be let down when not required for use.—No: proceeded with. 
843. E, WoLverson, Birmingham, “ Manufacture of ornamental metalic 

chains.”"—Dated 25th March, 1865. 

This invention consists in the manufacture of ornamental chains from 
sheet metal without the use of solder, the said improvements being 
Specially applicable to the mavulacture of guard chains, Albert chains, aud 
chains tor other articles of jeweliery. 

846. W. MiLLER, Glasgow, * Presses for cotton and wool,”—Dated 25th March, 
1865. 

This invention consists of an improved arrangement or construction of 
press for cotton and wool with which a given power is made to effec: the 
required compression with a considerably diminished hydrostatic pressure, 
that is to say, the aggregate pressure required is produced with a con- 
siderably less pressure per square inch, thus avoiding the great strain on, 
aud rapid wear of, tie cup jeather packings and pump dewils accompanuy- 
ing the exces-ive pressure necesstated oy the arrangements hitherto in use, 
—Not proceeded with. 


818. E. H. Suir, Sherwood, U.S., “ Sewing machines.”—Dated 25th March, 
865. 


For the purpose of reciprocating the needle the inventor makes use of 
& crank or eccentric, and to actuate the shuttle, which is also reciprocating, 
he employs a crank and vibrating lever in combination. He has the 
actuating mechanisin of the needle and shuttle arranged in such a manner 
that the reciprocations of the parts of each shall be the reverse of those of 
the other, thereby neutralising the tendeucy to vibration. He also has the 
said mechanism so arranged that at each upward draught upon the neeule 
thread the shuttle thread shall be slackened by the return motion of the 
shuttle, or otherwise, sufficiently to ailow a loop of the needle thread to be 
drawn above the cloth, such loop beirg afterwards drawn down and into 
the cloth by the movewent of the said shutule -—Not proceeded with. 


849. R. W. Barnes, Manchester, *‘ Apparatus for ascertaining the state of 
s wers, tunnels, dryts, or vtlur subterranean work.” —Dated 25th March, 
5. 

This invention has for its main object the examination or the ascertaining 
of the state of sewers, tunnels, drifis, or other subterraneous work, without 
the person who is conducting the inspection having to be in cluse proximity 
to, or in the immediate vici.ity of, such work, and consists, First, in the 
use and application of a lantern which is constructed with an outer and 
iuner casing, so that the space between the said casings forms one or more 
chambers or passages for the requisite amount of air to support the flame 
of the lamp, and which quantity of air is supplied through the top part or 
roof of the iantern in order that, when nec:seary, the said lantern may be 
Sunk in water until the flame of the lamp is on a level with, or below the 
Surface of, the water. A cavity of a triangular, rectangular, polygonal, or 
other suitable shape is formed between the outer and iuner casings of the 








lantern, the ends of which cavity are open for the purpose of enabling a 
staff or rod (hereafter described) to be passed throngh ; or an equivalent 
for the said cavity may be constructed on the outside of the lantern for the 
same purpose, and such lantern may or may not be provided with a reflector. 
The Sccond part of this invention relates to what may be called the reflect- 
ing apparatus, which consists of a suitable framework provided with a 
similar shaped cavity to the one in the lantern hereinbefore described, 
which is also for the purpose of enabling a staff or rod to be passed there- 
through, m which framework a reflector made of metal, or any other suit- 
able material, is mounted, and so arranged as to be adjustable to any 
required angle upon its own axis by means of a tangent screw or other 
suitable means, Thirdly, this invention consists of a staff or rod made of 
metal, wood, or any other suitable material, and which, for the sake of port- 
ability, it is preferred to hinge together in parts, so that it may be doubled 
up into a portable form ; and to insure rigidity when opened out to its full 
length internal bolts (the handles of which are flush with the outer surface of 
the staff or rod) may be inserted longitudinally at the end of every one of such 
parts, so that when such belts are pushed out or locked they wiil effectually 
and rigidly Jock and fasten the parts together in a straight line ; itis also 
advisable to graduate or mark divisions upon the said staff or rod.—Not pro- 
ceeded with. 

853. W. Berts, Wharf-road, London, ** Protective labels for bottles, jars, dc.” 

—Dated 25th March, 1865. 

The patentee claims the application and use of protective lables which 
are a magnified or enjarged facsimile or copy of the head of the capsul-, 
and the device or design thereon covering the botile, jar, or other similar 
vessel to which -uch label is to be applied, with a view to the provention of 
fraud, as described. 

858. J. Topp, Greenwich, ‘* Machinery for planing and shaping netals.”— 
Dated 27th March, 1865. 

This invention consi-ts of machines, constructed in the manner herein- 
after described, to plune in one direction singly, or in opposite directions 
alternately, at pleasure. The patentee wakes the said improved machines 
with an extra pair or two pairs of uprights or standards, fixed to or upon 
the bed of the machi:e at any required or convenient distance apart; to 
each pair of standards, and between the same, he fits a cross slide which 
can be raised aud lowered at pleasure in the usual way. Upon each of these 
cross slides he mounts one or more slide saddles and tool holders ; the slide 
saddles move laterally upon the cross slides, the points of the cutting tools 
being towards each other, The travelling table is made to move backwards 
and forwards by gearing constructed and adapted therefor, connected with, 
aud giving motion to, a rack screw, or other mechanical arrangement 
suitable for producing the slow cutting and quick return motions for the 
single cut in one direction, or the uniform backward and forward moticns 
for the double cut in opposite directions, so that the said improved 
machines, by simply raising one of the cross slides, can be made to answer 
the purpose of an ordinary single-action machine ; and, if the double cut is 
required, by setting both cross slides to the required height, and at the 
sawe time giving the table the uniform backward and forward motions, 
the same machine becomes a double-action machine, the metal on the 
table, as it passes backwards and forwar's, being acted upon by each tool 
or tools in opposite direciions alternately, thereby becoming thoroughly 
planed. 

861. C. J. L. Lerrcer, Broad-street-buildings, London, “* Casting ingots of 
steel and malleable ison.” — Dated 21th March, 1865. 

The patentee claims arranging moulding apparatus for casting ingots in 
the manner described, whereby a series of inclined moulds are brought into 
communication with a central mould, and the molten metal which is 
poured into the central muuld is caused to fill those moulds simulta- 
neously. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DistRICTS, 

(From our own Correspondent.) 

Ox ‘Cuance in Woivernanurron ON Wepbnespay: Prices of Iron 
Firm: Long Contracts not Accepted—ON 'CHANnGE IN BirwincuaM 
Yesterpay : Uraers in Good Supply at most of the Works: Demand 

Jor Bridge Plates; Short Supply of Puddled Iron: Restrictive 

Operations by Puddéers—VPic \non: Makers Well Off: Kates 

Strong—Tue New Kiva Ramway Scuumes: Liberal Support by 

Jronmasiers ; * The South Stijjordshire and London Independent 

Railway Company ;” The Late Lord Palmerston on Cheap Transit— 

Mesting Berween THE |RONMASTERS AND THE Raitway Com- 

paniks : The Discussion : Speculations on the Result : Extra Charges 

Jor Damageable Iron—Coat: Improving—Haxnowane TRapus : 

Increased Attention to Art—THe Fortucoming MarriaGs OF THE 

Eaut or Dupiey : Preparations at Dudley—Increasen Exronts, 

In Wolverhampton, ou Wednesday, there was ouly a thin atten- 
dance of the trade, aud the business transacted was comparatively 
insignificant, ‘The reports from the works were, however, tolerably 
satisfactory, and prices were firm for both pig and fiuished iron, 
with an indisposition on the part of sellers, in both departments of 
the trade, to enter into long contracts. 

Yesterday (Thursday) the reports brought to Change in Bir- 
mingbam from the different ironworks in South Staffordshire were 
of a varied description. ‘There are works that are short of orders 
for sheets as well as plates, and which are unable to keep their 
machinery in operation scarcely half-time; but such cases are the 
exception. Generally the works are well supplied with orders, yet 
the number to hand this week have been below that of last week. 
At the same time there are specifications in the market of consi- 
derable worth, one being for upwards of 4,000 tons of plates; but 
the delivery is desired to extend over a longer period than meets 
the approval of makevs in the present condition of the market. The 
iron, it is understood, is intended for bridge-building purposes. 
North Staffordshire continues to receive valuable orders from 
America, and the order-books of firms in that district are rapidly 
filling. Small orders only have reached South Staffordshire during 
the past week from the States, and they have been chiefly for strip 
iron. First-class firms are very short of puddled iron, owing, they 
believe, to the policy of the puddlers, who will not allow stocks to 
be acquired. Through this short supply some mills, for which there 
*Te orders, can be worked only part time. It is easy to understand 
how very tantalising this state of things is felt to be. The short 
supply is i liately tr bi 
cowe to by the men, not a great while ago, to refrain from working 
more thau five heats ou the Saturday. ‘Ihe reduction of this one 








, in some degree, to the resolve | 


heat a week becomes serious when it is extended over a large num- | 


ber of puddling furnaces, and when, as now, it is increased by short 
production on account of an alleged insutlicient supply of unde:- 
hands, and the like. 

Pigs are not selling widely, but the transactions that are taking 
place are at sellers’ terms. Makers refuse to book orders at preseut 
quotations for more than three months’ forward delivery. 

“The South Staffordshire and London Independent Railway 
Company,’’ which is one of the schemes by which extra accommo- 
dation at lower rates is hoped to ba obtained for ironmasters and 
merchants doing business with London, is being liberally supported 
by ivdividual firms; and, inasmuch as nearly the whole of the 
£2,000 required to enable the company to commence operations, 
with a view to the making of the contemplated twenty-eight miles, 
is said to be promised, it is believed to be certain that the existing 
companies will soon have two rivals in committee. ‘This scheme is 
sent out as requiring a capital of £800,000. The shares are £10 
each, and half the subscribed capital is said to have been already 
taken up; but no allotment is to take place until the Act of Parlia- 
ment has been obtained. The prospectus says:—“ It being indis- 
pensible that the support of the district should be manifested as 
acknowledging the necessity aud advantage of a cheaper system of 
freights for iron and other goods, it has been suggested that, as the 
expense of proceedings (survey, &c.), preliminary to obtaining the 
Act of Parliament, will amount to £2,000, or thereabouts, of which 
£1,000 has already been subscribed by the parties to the uuder- 
taking, the remaining sum of £1,000 should be raised in the district, 
by a subscription to shares to the amount (on the first deposit), or 
as a guarantee fund, the liability on which will be limited to the 
amount subscribed. Tho subscribers to shares as well as to the 
guarantee fuud will be entitled, upon the passing of the Act of Par- 
1 t, to a pref allotment in shares equivalent to the first 
deposit.” Four names appear as directors. ‘This line is in connec- 
tion with the East aud West Junction Railway, the first sod of 
which was cut by Lady Palmerston, at Towcester, in August last 
year—a line, the history of which is remarkable, because of its being 
the only one in whose behalf the lamented Premier ever appeared in 
committee. At the luncheon which followed the ceremony in which 
Lidy Palmerston took the leading , Lord Palmerston made 
some characteristic remarks on the benetfits of railway locomotion, 
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certain of which are especially interesting because of their appli- 
cability to the necessity for the introduction of the South Stafford- 
shire and London scheme. His lordship said: “ It is impossible to 
overrate the importance of railways to avy country, and the effect 
which they exercise on the prospects of a manufacturing nation like 
this. The prosperity of our manufactures depends upon our being 
able to command markets, Those markets can be only commanded 
by cheapness aud quality. What is it that regulates the price of 
commodities in the market? It is, first, the cost of production ; 
next, the cost of carriage to the place where the articles are to be 
sold; and, thirdly, the interest on the capital employed.” “The 
cost of carriage” regulates the price of South Staffordshire iron in 
the London market; and because the present cost is too high, 
therefore are the ironmasters disposed, if necessary, to come forward 
with the £1,000 required of them in order that the steps may be 
taken whereby that cost may be brought within a reasonable limit. 
The gentlemen who form the commitiee of the Ironmasters’ Asso- 
ciation have not appended their names to the list of guarantors, 
because they desire to stand unpledged to any new scheme until the 
railway companies here have “ pronounced” upon the application 
which the iron trade are now making to them. 

The meeting between the ironmasters’ committee and the railway 
and canal authorities took place in Birmingham on Tuesday, at the 
Queen’s Hotel. The iron trade were represented by its leading 
members, and the Loudon and North-Western and the Great 
Western Companies sent a deputation from their raspective boards 
of Directors. The Grand Junction Canal Company was also repre- 
sented. ‘Lhe ironmasters laid a statement of their case betore the 
meeting. It comprised the facts whicn have already appeared in 
these columns. ‘The discussion which followed resulted in the 
deputations promising to give the subject their early cousideration. 
There can be no doubt that the two railway companies and the canal 
company will agree upon a reduction, and it is not thought to be im- 
probable that 2s, 6d. a ton will be taken off present rates. That, how- 
ever, is at present purely conjectural. 1t would not surprise us if it 
should ultimately transpire that there is some difference of opinion 
existing at the present time between the two railway companies and 
the canal company, by whom the carrying is now done, as to the 
terms which should respectively apply in the event of a reduction 
being determined upon. Some time ago the companies referred to 
were not combined in their arrangements, and scarcely 1's. was the 
price charged for conveying a ton of iron from South Staffordshire to 
London; but a compact was afterwards entered into, whereby the 
present rates were charged. At the reconciliation, however, it is 
understood to have been agreed by the railway companies that the 
canal carrier should charge 1s. a ton less than themselves, and the 
difference has ever since existed. Out of doors it is now believed 
that the railway companies desire that a uniform rate should be 
determined upon, as well by the canal companies as themselves, 
‘The heavy tariff of 17s. 6d. is not all that is complained of by the 
ironmasters, even in respect of charges. That sui is not all that is 
charged upon a large quantity of the finished iron that is sent from 
South Statiordshire to London, Upon hoops, sheets, and the like, 
which class of iron is characterised as “‘ damageable,” the companies 
charge an extra rate of 2s. 6d. a ton, making the total charge 20s, 
This extra rate, the ironmasters say, is excessive—much more than 
covers the risks which the carriers incur. ‘The subject of complaint 
was prominently noticed in the interview on Tuesday, when the 
railway authorities defended their charges by stating that claims 
tor very heavy damages were often made upon them by ironmasters, 
on account of depreciation by exposure to weather, whilst in the 
company’s possession. The ironmasters maintained that such claims 
were exceptional, and expressed their readiness to pay 1s, 6d. a ton, 
which was the extra tariff charged for iron conveyed from South 
Staffordshire to Liverpool, which, they said, would be more than a 
fair insurance on the risk incurred by the companies. The iron- 
masters notitied that they met the carriers unprejudiced, and with- 
= having, up to that time, associated themselves with any oppusing 
scheme, 

The second rival scheme, to which we have adverted above, is that 
of the Midland Company, who are understood to have fully made up 
their minds to apply for the full powers to make the connecting link 
between Water Orton and Walsall. 

Coal is improving in demand, In the East Worcestershire district 
the coliiers are being kept in almost full employment. 

The hardware trades of the West Midlands are still characterised 
by avery fair amount of animation. In Birmingham there is activity 
in almost every department. ‘The condition of the home demand 1s 
in every way healthy, and the inquiries from the foreign markets are 








large, the American demand especially being encouraging. Toe 
West Indian and the Continental trade also remains good. In 
Wolverhampton briskness prevails in the leading branches. 


The subject of art as it is applied to manufacture is exciting 
additional attention amongst the leading hardware firms of that 
town. ‘This has been chiefly brought about by the visits of Dr. 
Dresser to this part of the manufacturing world. Manufacturers 
are beginning to observe the great demand for goods which, instead 
of being gorgeously or profusely painted as heretofore, are now sent 
out embellished with some neat design. Dr. Dresser visits Birming- 
ham once a month; and he is expected to take the entire art 
management of one of the leading Wolverhampton establishments, 
and bas been engaged by two or three tirms to meet certain of their 
men once a month. At Bilston and Willentall there is no change 
since our last; and in other parts of the district trade is generally 
active. Some symptoms of dissatisfaction are again observable 
amongst the nail-makers and the operatives employed in the chain 
and cable districts of South Staffordshire, 

‘The people of Dudley are making arrangements for receiving the 
first Countess of Dudley with due honour, a committee having been 
appointed by the town council to carry out the necessary steps for 
that purpose, aud to collect subscriptions for a town’s gift. 

The oilicial report of the exports of British mauufactures and 
produce in September will not be issued until next week, but we 
may state that the tables will show a very large increase in the 
exports from Liverpool as compared with September last year. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Inon Trave or tae District: Slight Lull in the American 
Demand: The Alabama Claims; The Reconstruction of the Southern 
Railways determinedupon; The Eustern Trade: indian Lines to 
be Doubled: Brisk Continental Inquiry: The Home Trade tolerably 
active: Advance of 28. 6d. per ton in Pig lron—Tin Puares: 18, Ad- 
vance asked; Works in Regular Employ—Steam anv oust Coan 
Tkapes—Joint-Stock Enrerraise: The Biacend wre Colliery: Dan- 
raven Collieries Company—Txave or Canxvivy vor THe Finse NIN 
Monrus or tne YeaR AND THE Coxresponvina Peaiop or 1864 
AND 1863—G.Lovucester Wagon Company (Limitep): IJssue of’ 
New Shares—Vauure or Levick anv Suivson; Meeting of Cre- 
ditors Adjourned —‘Tue Cuainmansuie oy THE Great WESTERN 
Kaibway: Rumoured Election of Mr. D. Gooch, M P.: Probable 
Salary of the Chairman—'lue Proc rpines AGatnst THe [REDEGAR 
kon ComPANy FoR ALLEGED INFRINGEMENTS OF THE Minus INSPEC 
110N Avr: Dismissal of one Charge: Further adjournment. 


Since last week's report the iron trade of the district remains without 
any materiel change. Some of the houses that do business with 
America have experienced a slight lull in the inquiry during the last 
few days, owing mainly to the alarm which the Alabama claims 
have caused in certain quarters. ‘The speculations of the newspapers 
as to the probability of a rupture, not only with this country but 
with Frauce as well, which are by no means warranted by the 
despatches which have passed between the respective governments, 
have tended to bring about this alarm, and hence sellers and buyers 
are more cautious in entering into transactions. Still there is, com- 
paratively speaking, a large trade doing with the States, and uuless 
the calculations and predictions of experienced persons are sadly at 
fault it is likely to be considerably increased before the close of the 
year, and a complete revival is looked forward to next spring. The 
immediate reconstruction of the Southern railways has, it appears, 
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been determined upon, and to carry out this it is clear that the 
greater part of the supply of iron must come from Great Britain. 
The shipments to Bombay, Madras, and the other eastern markets 
continue small, and there is no doubt that it will take a long time 
before confidence is completely restored. The announcement made 
in a previous report that the existing Indian lines are to be doubled 
is confirmed, but no contracts have as yet been given out, and none 
are expected until the commencement of the new year. There is a 
good inquiry for railway iron from Russia, Sweden, Italy, and other 
continental countries, and an occasional specification is received on 
colonial account. Jn the home trade there is no change to report, 
all branches being tolerably active, and there is a fair demand for 
nearly all descriptions and qualities excepting plates. For pig iron 
an advance of 2s. 6d. per ton is asked, and so independent are tlie 
makers, in consequence of the large orders in hand, that they will 
book no transaction below the quoted prices. 

Tin plates maintain previous quotations, and some makers are 
asking 82s. per box for charcoal, I.U., delivered at Liverpool, being 1s. 
above what was determined upon at the Quarterly Meeting. There 
is now no scarcity of water at any of the works, and they are, as a 
rule, in regular employ. The advance in quotations and the high 
rates for money have slightly affected the home demand, but not to 
any appreciable extent, a3 makers were previously so well supplied 
with orders. 

The steam and house coal trades are in a fairly satisfactory state, 
House is in better demand on home and inland account, and the 
collieries are in more regular employ than for a long time. Loco- 
motive coke commands an average inquiry, and the usual vitality is 
evinced at the Patent Fuel Works. ; 

Joint-stock enterprise is gradually extending in the district. The 
Blaendare Colliery, Pontypool, has just passed into the hands of a 
limited liability company, composed principally of Manchester and 
Liverpool capitalists. ‘The company has been got up privately, and 
Mr. Wightman, the former proprietor, will continue as manager. 
It is announced that the Dunraven coal has just been placed on the 
Admiralty list, a fact which cannot fail to considerably enhance the 
value of the property. It will be remembered that this is one of the 
collieries which is about to be transferred to a joint-stock company, 
under the title of the Dunraven Collieries Company (Limited). 

During the nine months ending September 30 last, the total 
exports from Cardiff were as follow:—1,081,418 tons coal, 119.104 
tons iron, 31,150 tons preserved coal, and 6,844 tons coke. In 1864, 
for the same period, the exports reached 1,090,499 tons coal, and 
127,351 tons iron, and in 1863 the shipments over sea were 1,067,583 
tons coal, and 136,060 tons iron. ‘Ihe falling off in the continental 
demand during the summer months ws the cause of the slight 
decrease this year as compared with 1864, but it is believed that in 
the twelve months an increase will be shown. A_ considerable 
quantity of iron that was formerly shipped at the port is now taken 
by rail to Liverpool and London for exportation, and this, coupled 
with the limited American inquiry, has reduced the exports from 
136,060 tons in the first nine months of 1863, to 119,104 tons in the 
same period this year 

The Gloucester Wagon Company (Limited) have issued the whole 
of their new share capital, the applications for shares being far in 
excess of the number to be allotted. ‘he company’s works are in 
full employ, and the contracts in hand, together with the large 
rentals coming in, will no doubt return to the shareholders handsome 
dividends. 

The meeting of the creditors of Messrs. Levick and Simpson, 
Blaina Ironworks, and Messrs. I’, Levick and Co, London, which 
was to have been held last week, is adjourned for a month. Nothing 
has yet transpired as to what course the inspectors will recommend. 

In Tue EnGinger of October 13th it was announced that there 
was arumour in this district that Mr. D. Gooch, M.l, was about to 
be elected chairman of the Great Western, Sir Watkin W. Wynn, 
M.P., who is a life director, being disposed to vacate his seat at the 
board in his favour, and thus qualify him for election. The 
rumour is now fully confirmed, in so far that Sir Watkin W. Wynn 
has nominated Mr, Gooch to fill his seat at the board; but Mr. 
Gooch will not accept the position of chairman unless there is an 
understanding that be should be elected a director by the share- 
holders. It is stated that a salary of from £5,000 to £10,000 a 
year will be paid to the future chairman. 

The proceedings instituted against the Tredegar Iron Company for 
breaches of the Mines’ Inspection Act were resumed on ‘Tuesday at 
a special petty session held at Tredegar. It will be remembered 
that the case tor the prosecution was closed at the previous sitting 
(see Tne LnGinker of October 13tb), and on Tuesday Mr. Smith 
addressed the Court for the defendants at great length. He replied 
to the charges of recklessness brought against Mr. Bevan, the 
manager, and referred to the statistics which had been produced, 
and which proved that the number of fatal accidents at Tredegar 
was far less, in proportion to the coal raised, than was the case in 
other districts, Mr. Brough, the Government inspector, visited the 
collieries periodically, and he never found fault with the ventilation, 
and, in fact, the inspector in his evidence said the means of ventila- 
tion were ample. ‘The charge of not baving adequately ventilated 
the colliery where the explosiou took place therefore narrowed itself 
into a very small compass, and that was as to whether the heading 
where the gas accumulated was a working place within the meaning 
of the Act on the day of the explosion. le held it was not a work- 
ing place, as the evidence proved that cross timbers had been put 
up, being the usual danger signal; proper fencing secured the 
mouth of the cross hole. Jt was proved beyond a doubt that the gas 
was fired through the recklessness of some one in disregarding 
these danger marks; and after taking all the circumstances 
into consideration he contendet that the charge of inadequate 
ventilation completely failed. Mr. Simons, in reply, held that the 
question raised by Mr. Jaines as to whether the heacing was a work- 
ing place or not on the morning of the explosion was a point of law 
to be decided by a superior court. ‘The facts adduced by the prose- 
cutiou, that there had been an accumulation of gas, and that it was 
n t immediately cleared as directed by the Act, were admitted, and 
he, consequentiy, claimed a conviction, The magistrates, after a 
consultation, decided that the heading was not a working place on 
the morning of the explosion, and dismissed the summons, Mr. 
Simons applied for acase for the opinion of the Court of Queen's 
Bench, which was granted, ‘The second charge against the company 
Was that of not hay ns securely tenced off the heading where gas 
had accumulated, as prescribed by the rules under the Act of Partia- 
ment. ‘Lhe evidence was the same asin the previous case. Mr. 


for them a large paddle-wheel steamer to run between Glasgow and 
| Belfast, from the same model as the Buffalo, Wolf, and Llama. The 
Arabia, a steam vessel of 2,400 tons, which was originally built for 
the Cunard Company, by Messrs. Robert Steele and Company, 
shipbuilders, Greenock—and which, for some reason or other, has 
been lying past in the Exst India Harbour, Greenock—has been 
purchased by a firm in Port-Glasgow, and is to be fitted for sea 
immediately. 
The lect in tion with the Glasgow Mechanics’ Institu- 
tion were commenced for the season last week, the introductory 
| lecture on chemistry was delivered by Dr. Wallace, subject, “Gun 
Cotton,” and the natural philosophy class was opened by a lecture 
| upon electricity by Mr. J. P. Smith, C.K. David Moore, engineer, 
| president of the institution, occupied the chair. 

A fine screw steamship of 650 tons, named the Venezia, was 
launched on the 18th inst., by Messrs. Stephen and Sons, ship- 
builders, Kelvinhaugh, Glasgow, for Messrs. Handyside and Hen- 
derson; the engines are made vnd are beiug put on board by the 
Finnieston Steamship Works Company, Glasgow. She is intended 
for the Mediterranean trade. 

The Turkish ram Abdul-Aziz, of which we gave an account last 
week, left her moorings at Port-Glasgow on the 19th inst., and 
proceeded down channel for the purpose of testing her engines. So 
soon as her fittings are completed, the official trial trip will take 

lace, 

‘ Another of those magnificent steamships for which Messrs. Burns 
and Maclver have become famous, was successfully launched for 
them on the 19th inst, from the building yard of Messrs. James and 
George Thomson, shipbuilders, Glasgow. Her principal dimensions 
are as follow:—Length of keel and forerake, 300ft.; breadth of 
beam, 39ft ; depth, 26}ft The engines, which are oscillating and 
geared, are 350-horse power nominal ,with surface condensers, are 
made, and will be put on board by the builders. 

The Erl-King, a screw steamer, built and fitted with engines and 
boilers by Messrs. A. and J. Inglis, engineers and shipbuilders, 
Glasgow, made her official trial trip on the 20th inst., when the 
distance between the Cloch and Caumbrae lights was run in 67 min., 
being equal to 12 24 knots, or 14:1 miles per hour, on a mean 
draught of 17it. Gin., the speed attained being fully one knot per 
hour over that contracted for. Her principal dimensions are :— 
Length, 250ft.; breadth, 34}ft.; depth, 22ft. 9in. Her engines, which 
are 200-horse power nominal, have surface condensers, and, during 
the run, gave an indicated power of 1,200 horses. She is fitted 
with hoistingg ear for lifting the propeller out of the water when 
under canvas alooe. 

Ou Friday last the Mandigo, a screw steamer for the African 
Steamship Company, was lauuched from the building yard of 
Messrs. Randolph, Eider, and Co., engineers and shipbuilders, 
Glasgow. She is 1,300 tons. A particular description will be given 
when she makes her trial trip. 

Ou Saturday last the Marine Shipbuilding Company (Limited), 
launched from their shipbuilding yard, Ladyburn, Port-Glasgow- 
road, pear Greenock, a paddle steamer built with steel frames and 
plates. Her dimensions are:—Length, 250}ft.; breadth, 28ft.; 
depth, 12ft.; tonnage, 620 tons ; horse-power, 250, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

Liverroo.: London and North: Western Railway—Nortu- Eastern 
District: Millfield Engine Ironworks: New Warehouse at Sun 
derland; State of Trade: Stockton—Stare or ‘Rape; South 
Yorkshire: Leeds: Sheffield~-Rauway Communication IN THE 
VaLuey or THE Dent. 

WE commence, as _ usual, with Liverpool. The London and North- 

Western Railway Company are at the present time e.gaged in the 

construction of works of very considerable magnitude at their several 

Liverpool stations. In consequence of the great and continuous increase 

of tratlic to and from Liverpool, both as regards passengers and goods, 

the limited size of their present stations has been found altogether 
unequal to the full carrying out of the enormous demands made 
upon them. The enlargement of the Lime-street station, which is 
about to be carried out on a scale of great magnitude, and in order 
to accomplish the object aimed at, an immense outlay in the pure 
chase of property in the neighbourhood has necessarily had to be 
incurred. Whilst the works at the Lime-street station are proceed- 
ing, very extensive alterations and re-arrangements are also going 
forward at Edge-hill, which is regarded as the great central goods 
station of the company. The company are further engaged io 
making an addition to the tunnel between Edge-hill and Wapping, 
as also in extensive alterations within the Park-lane entrance. 
‘“‘ Perhaps, however,” says the Liverpool Albion, “ the most important 
work now being executed, under the auspices of the company, is the 
new railway between Ditton and Aston, on the old main London 
line, a few miles beyond Warrington, this project involving nothing 
less than crossing the Mersey, opposite Runcorn, by an immense 
bridge of gigantic proportions. It had long been felt by the London 
and North-Western Company that the original route between this 
town and London, by way of Warrington, was not only circuitous, 
but was likewise attended by the various other inconveniences which 
are always inseparable from a line situated as the present route 
between Liverpoul and London is, at the point where it leaves the 
old Liverpool and Manchester line at what is known as the Warring- 
ton Junction; but the desirability of an independent route to London 
has made itself manifest on other grounds than those above-named, 
for the trains between Liverpool and Manchester direct, as well as 

Preston and other places northwards, were so numerous that the 

line was constantly occupied, and the frequent detentions at the 

Warrington Junction were not only found inconvenient, but in 

some respects dangerous. The company, therefore, had long 

thought it of importance that a more direct and indepondent line 
between Liverpool and London was necessary, whereby the dis- 
tance between Liverpool and the metropulis would be reduced, 
whilst at the same time the old Liverpool and Manchester line 
would be left more free and unfettered for the working of its own 





local traffic, ‘he company, on more than one occasion, applied to 
Parliament before obtaining powers; but they were at length suc- 
cessful in carrying the bill which enabled them to embark in the 


| great works now in progress. The line of which we are now speak- 
| iug commences close to the Ditton station of the company's Gar- 
| ston and Warrington Railway, about five miles beyond Garston. At 


James announced that he had several witriesses to call, and as it | this point it diverges from tue Garston line, being carried in the 
would be impossible to get through the evidence on ‘Tucsday, the | direction of Ditton Marsh, by an embankment of about a mile io 


proceedings was adjourved tor a fortnight, 


SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

Pia non Market—THe Matteante Tron Makers 
—Contracrs rok Vessets—Giaseow Mecuanics’ Ixstiturt0n — 
Lauxca or Tue Venszia—'lestinad OF THE ENGINES OF THE 
Anput-Aziz—Launcn oF THE MaLTaA—TRiL Tre oF tHe Erp 
Kino—Lavuncu or ruk Manpigo—Lauxca BY THE Mauine Suip- 
puitpina Company (Liarep). 

During the past week a large business bas beea done in Glasgow 

in pig iron, prices gradually advancing, aud the market very buoyaut. 

Sellers, 583. Gd. cash; buyers, 58+. 4jd. cash. No. 1 G.M.B., 58s.; 

No. 3, dls. 64.; Middlesbro’ Warrants, 52s, to 62s. 3d. cash. 

The malleable ironworks are still full of orders. Plates are firm 
but remaiping at old prices, while bar irou is slightly up in price. 
They have as much work in hand as they can well turn out 

Messrs. Robert Duncan and Co., shipbuilders, Port-Glasgow, 
have just completed a contract wit Robert Little, Esq., for the 
buildiug of a screw steamer of 750 tons for the Mediterranean trade; 
the engines and boilers are to be made and fitted on board by Messrs. 
Rankine and Blackmore, engineers, Greenock. Messrs. Caird and 
Co., engineers and shipbuild k, have completed a contract 
with the Messrs. 


Tun Guascow 





Burns, of Glasgow and Liverpool, to construct 


| length, having an inoline of one in 121. It then continues over Ditton 


| Marsh by a viaduct of fifty-nine arches, and thence proceeds over 

West Bank, and after passing over six piers with openings of 601t. 

in height, it approaches the north-east bank of the Mersey at Run- 
| corn Ferry, which it crosses to Runcorn, by an enormous bridge cun- 
| sisting of three wrought iron trellis girder openings, 305ft. each in 

width, and 7odft. in height, on the under side of the girders, above 
| the level of the river at high water, thus admitting of any vessel of 
ordinary size to pass under the bridge without any obstacle being 
interposed. On the Lancashire as well as on the Cheshire side of 
the river at Runcorn, these girders are supported by buge abutments 
crowned with custellated turrets, rising to a height of nearly 40ft. 
above the railway level, while in the river the girders are also sup- 
ported and carried over by immense stone piers, upon which they 
rest. Having passed over the Mersey to the Cheshire side at 


Duke of Bridgewater’s canal, a short distance on the west 
side of the Kuncorn Church, near which there is a branch 
line of a mile in length, which is being carried down to 
the Duke’s Dock. After leaving Runcorn the line proceeds 
excavations and embankments, and finally joins the mairc 
and North-Western Railway at Aston, a short distance from the 
Preston Brook station, the entire length of the line being between 





London by this line being reduced to the extent of eight miles. As 





twelve and thirteen miles, and the distance betwecn Liverpool and | 


may be imagined from the foregoing description, the works on this 


line, more especially the bridge over the Mersey, are of great mag- 
nitude, and it is expected that they will not be completed in less 
than two years from the present time. Mr. James Holme, of this 
town, is the contractor for the Ditton embankment, which is now 
nearly completed. For the rest of the works the contractors are 
Messrs. Brassey and Ogilvie, who are proceeding with the energy 
and activity for which this eminent firm is so well known and dis- 
tinguished. The viaduct over the Ditton Marsh is almost completed, 
nearly the whole of the fifty-nine arches having been 
keyed in, as well as the thirty-two arches comprising the 
viaduct, passing through the town of Runcorn; but the 
monster bridge over the Mersey is an engineering undertaking of no 
ordinary character, and will necessarily occupy a considerable 
amount of time and labour before it is finished. The works are, 
however, being energetically carried forward, an enormous number 
of artisans in various departments being engaged upon them. That 
part of the bridge nearest completion is the Cheshire abutment, 
which has already been carried to the level of the girders above high 
water mark, namely, seventy-five feet. ‘The masonry of the Cheshire 
pier is also considerably advanced, and nearly ready to receive the 
girders. The works on the Lancashire side are not so far advanced, 
but the coffer dams, both for the Lancashire abutment and also for 
the Lancashire pier, have been completed, and the excavation neces~ 
sary before the masonry can be commenced is now going forward. 
The piers of the six 60-feet openings on the north bank of the river, 
to which we have already alluded, are also advanced to a consider- 
able height above high water. The staging for fixirg the girders is 
exceedingly massive, containing several thousand fext of enormous 
balks of umber. This staging has, to a great extent, been erected 
on the Cheshire side of the river.” 

From the north-eastern district we learn that the Millfield Engine 
Ironworks, Sunderland, will shortly be transferred into a limited 
liability company. Mr. Leeman, of York, Mr. Close, and Mr. 
William Gray will be directors. Mr.Close wiil be managing director, 
and his son secretary The shares have not come into market. They 
are of £20 each, and will be offered to the friends of the directors. 
On Saturday a new warehouse at the South Dock, Sunderland, was 
opened for the warehousing of grain, by the lifting of the first batch 
of a cargo ot grain brought by the Verbena, of Whitby, from the 
Black Sea. By avontinuation of the shafting from t:e old ware- 
house, the two friction hoists of the new one are worked. From all 
the facts that come under our notice, we are led to the conclusion 
that the north-eastern «istrict is enjoying a large measure of solid 
material prosperity. In the South Durham and Cleveland district 
there are now 14 blast furnaces building, of which 12 are nearly com- 
pleted. The last return as to the position of the existing furnaces 
exhibits the following results :— 


Places and Owners. In. Out. Total. 
E-ton—Bolckow, Vaughan, and Co.(Limited).. 9 .. — .. 9 

»” Clay Lame Oe. 1c ss cc co os cf 6 co = oo 6 

” South BankCo... .. «. .. «. 426. 2... 6 
Cargo Fleet—Jones, Dunning, and Co, .. 3 oo = wo 8 

*” Cochrane and Co. .. co ce 4 oe ™ oe & 

- Gilkes, Wilson, Pease, and Co... 5 .. 2 .. 7 
Middlesbro’—Bolckow, Vaughan, and Co. 4 « = « 4 

- Hopkins and Co. (Limited)... .. 2 .. — .. 2 
Lloyd and Co, .. 2. «2 we oe oe ow = 4 
Port Clarence—Bell Brothers .. .. eo 6 46 — oe 6 
Norton—Warner, Lucas, and Barnett... .. .. 3 .«. — «o 3 
Stockton—Houldsworthand Co... .. .. 1. 3 we — w 8 
Ferryhill—Rosedale Iron Co. (Limited) .. .. 6 .«. — .. 6 
Newport—B. Samuelson... .. os «. .. of 3 ws — of 3 
Thornaby—W. WhitwellandCo... .. .. .. 3 — . 3 
Fighting Cocks—Middleton Iron Compan 

(idmited) .. 2. se os 00 co ce o Bu — wo 8 
Darlington—South Durham Co... 4. .. of 2 «© Ll ws & 
Witton Park—Bolckow, Vaughan, and Co. 

p(t eee ee ee eee eee 4.-—-. 4 
Stanhope—Weardale Iron Co. (Limited) .. me 1 . 1 
Towlow—Weardale [ron Co. (Limited) co 4 we 1 wo 5 
Consett—Derwent Iron Co.(Limited).. .. .. 6 «. 12 .. 18 

Total oo co co oc co cf co os 8 19 102 
At North Stockton the Rail Mill Company are just opening their 
puddling furnaces. 


With regard to the South Yorkshire coal trade, it may be noted 
that there has been a very large tonnage over the South Yorksbire 
system to Hexthorpe, both for the London and country markets, and 
house coal is in especial demand for the metropolis. The trade to 
Grimsby for the northern ports will soon close, owing to the ap- 
proach of winter. Merchants there are, therefore, pushing the trade 
as much as possible, and trade was never brisker than it is at this 
moment. The trade to Hull, via Kerdby, is also brisk. Coke is 
still in demand for the Lincolnshire iron district, in fact all that can 
be made here is not sufficient, and large orders are going to the 
north. The ironworks in Lincolnshire are looking forward to the 
opening of the Trent and Ancholme line with great anxiety, as the 
traffic is only indifferently carried on round by Woodburn Junction 
and Barnetby. This of course will be remedied as soon as the Trent 
and Ancholme opens. The men have been working steadily at the 
various collieries, but some of the colliery proprietors have had 
deputations from the workmen asking for an advance of wages. 
The forges are still turning out a fair quantity of iron. The 
machine and tool makers are also busy, as is the locomotive busi- 
ness, in which line a new company is shortly about to be launched’ 
Trade at Sheffield is on the whole spoken of favourab'y. There is 
a large demand for cutlery for America, and the orders for tools for 
that market rather increase. From Canada there are only a few 
interim season orders. There are still pretty general complaints 
that the foreign orders received through Birmingham factors are 
small. The home markets continue to improve, so far as cutlery, 
tools, and plated ware are concerned. The stove-grate trade, as 
usual at this season, is becoming duller, and there is less doing in 
agricultural implements, except for the Australian market. The 
heavy trades are a shade more active in some branches, the railway 
orders continuing large. The home houses are doing a fair business 
in steel, but the foreign demand is still small. " 

A meeting has been held to promote the construction of a line of 
railway down the valley of the Dent. 





PRICES CURRENT OF 'TIMBER. 
1864. , 1865. 

















5. 1864. 1865, 
Perlood— 458 £8 /£ 8&4 & Perlood— £4 5 4 8) 46 4 8 
sececseececesell O13 O |12 10 13 10] Yel. pine per reduced ©. 
Quebec, red pine .. 3 5 415 | 310 4 15/|/ Canada, Ist quality 16 1019 0) 17 018 10 
yellow pine.. 215 310/310 4 0 2nd do... 12 014 Of 1L 012310 
0 0 0 0/6 O O O|| Archangel, yellow 13 10 1410] 18 10 1410 
5 6 0/610 7 0}| St. Petersbg.yel... 11 013 O} 111013 0 
310 410/310 410/| Finland.......... 8 01010} 8101010 
«0 0 0 0]0 O O O|| Memel ..........]0 015 ¥/ 10 015 ¥ 
vee 310 5 0} 310 & O|| Gothenburg,yel... 10 011 0/| 10 O11 O 
306 0)}310 610 white 9 © 910) 9 0 910 
210 310|215 4 0|| Gefle, yellow...... 10 10 11 10/ 10 1011 10 
310 315/315 4 0|/ Soderhamn...... 91011 0} 91011 5 
3 5 310/310 3 15)| Christiania,perC 
soseee 9 9 214/210 215 12h. by 8 by 9> 18 093 0] 18 023 0 
$10 810/510 610)) | im .... yellow 
Lpine5 0 6 0/510 610 k plank, Dnws 6 
ye ine © 0001/0000 rentin..§ °° 2 8] 0% 2 
Lathwood, Dantz.fm 710 8 0/710 8 10 | Staves, per standard M. 
St, Peters 0 910 | 810 9 lv || Quebec, pipe...... 60 0 650) 60 065 0 
Sonon aa Sy | = ate puncheon 18 0 190] 18 020 0 
uebec, wht. spruce }3 017 0/15 10 0 tic | crown > 0 250 0 
X'Gunswba press 33 014 0.113 015 0 a 170 0 190 0/230 





Tue Crepit Foncien anp Mopiiter or Encuanp.—A prospectus 
has just been put in circulation by the Credit Foncier and Mobilier 


Runcorn, the railway is carried forward through the town of | Company of England, of an issue of 100,000 new shares of £20 each, 
Runcorn, by a viaduct of thirty-two arches passing over the | to be allotted as follows :—50,000 shares to the present shareholders, 


and 50,000 shares to the general public. When the above issue is 
completed, the subscribed capital will consist of 200,000 shares of 


| £20 each, £4,000,000; the paid-up capital, £1,000,000 ; the general 
a | reserve fund, £500,000} the dividend reserve fund, £100,000. The 
udon | results of the operations of this com 


any have been so satisfactory 
that, as will be seen by the half-yearly report just issued, a dividend 
and bonus, up to the 30th September, at the rate of 40 per cent. per 
annum has been declared, being the same dividend and bonus as was 
paid for the previous half-year, 
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THE very extensive and yet only comparatively recent 

development of the petroleum trade is undoubtedly one of 

the most momentous commercial events of the time. It 
was well known to the ancients that combustible mineral 
oils were in existence in different parts of the globe, but 
the fact appears to have been almost entirely forgotten 
until late years. Petroleum is to be found in most parts of 
the globe, and yet other sources will doubtless be dis- 
covered in course of time, and with a necessarily in- 
creasing demand. From time immemorial an extensive 
petroleum trade has been carried on at Bakou, in the 

Caspian Sea; and it is found in several parts of Italy, 

Germany, Galicia, Switzerland, and France. The petro- 

leum lakes of Trinidad hav@long ago attracted attention ; 

and it has been discovered in Cuba and in South America. 

In no place, however, have the sources of petroleum been 

worked with such energy as in the North American 

States. Their practical and commercial development has 

rapidly answered to many wants long previously felt in 

the manufactures. A great commercial vacuum was, so to 
speak, in existence, and which even the enormous quanti- 
ties now raised can scarcely fill, As has been observed by 
an American journalist, petroleum was discovered just 
when it was wanted—when there was trouble in the 
manufacturing world about the production of oils, of 
which machinery alone required immense qnantities for 
lubricating purposes. The problem of a cheap light was 
also becoming serious, in consequence of the exhaustion of 
the whale fisheries, and even by the increasing value of the 
fat of the hog, in consequence of its employment for lubri- 
cation. In camphine and such burning fluids there were 
dangerous gases, which led to frequent explosions of lamps. 
But another use of petroleum presents itself. At the 
commencement of the Southern rebellion the North was 
completely cut off from the turpentine districts. The very 
small supply in northern hands quickly advanced to exor- 
bitant rates. In fact, it could not supply the demand 
for painting and other mechanical purposes. But, hap- 
pily, in the refining of crude oil, an article designated 
benzole was discovered, the chemical purposes of which 
proved themselves the equal, if not the superior, of the 
products of the southern pine, at once relieving the wants 
of builders and other mechanics. It now forms an 
important article of domestic as well as foreign com- 
merce. So that, even in the midst of their late 
terrible war, the Americans energetically worked the 
oil wells of Pennsylvania and Kentucky. Extra- 
ordinary accounts of the great fortunes made, of 
the immense quantities procured, of the gigantic con- 
flagrations which occasionally occurred, reached Europe 
from time to time, but only to be received with incredulity. 
And now we find Sir S. Morton Peto and other English 
capitalists going over to the States in order to examine 
with their own eyes the regions where they are stated to 
have already embarked a large capital. The working of 
the oil wells appears to have proceeded at first very quietly 
and gradually. The “oil fever,” as it was termed, seems 
to have burst out in the course of the year 1864. Conse- 
quent on the immediate success of two or three joint-stock 
companies in the beginning of that year, similar joint-stock 
companies began to be formed on all sides, With the 
feverish activity, so characteristic of the conduct of Ame- 
rican affairs, no less than thirteen of these companies have 
been formed in asingle day; from five to six being an 
ordinary average during the latter part of the autumn of 

1864. There are at present little less than one thousand 

companies for working the oil wells—between five and six 

hundred being registered in the city of Philadelphia alone 

—the capital of the principal oil districts. Several circum- 

stances have conduced to allay the early excitement, but 

the trade is still increasing. ‘Wells are being bored in 
grat numbers, and new discoveries are daily made. 
nthe same way as with the first gold discoveries, while 
the Wotkings get more difficult from the surface “ nuggets” 
being gathrea up, the enterprises settle down to a regular 
rege At present it is stated that the rolling stock of 
the Atlantic asd Great Western Railways is being in- 
creased to meet the great demand for oil freights ; and 

refineries are springing up everywhere on the lines. A 

yet further impetus is now being given to the trade from 

the rise in the prices caused by an ever increasing demand. 

Not less than 607,840 barrels of petroleum were exported 

from the United States in 1863; last year’s exports rose to 

Le pe barrels, being an increase for that year of 107,740. 

+ agg amounts exported and the price are constantly 
Mr. Gesner’s name has been long connected with 

the subject of coal and petroleum oils. A previous edition 

: the work before us was published by Dr. Abraham 

pe ad deceased, and the present edition, revised and 

is nh » 1s now issued by Mr. G. W. Gesner, his son. It 
ms hee to be put forward “with a desire to aid the 
acturer of distilled oils; and woodcuts from original 
plans of petroleum and coal-oil apparatus have been added. 
its chemical details the book is very complete and 
Me —) ma as - indeed be seen from its title, its scope 
© ruited to the want . the mz ipg chem:« 
than ofthe pre wants of the manufacturing chemist 
lls have been long ago artificially distilled from coals 

Lar monest the older fers in Fem line was the late 

—P a Dundonald (1781). Dr. A. Gesner is stated by his 

- ve made the first successful attempts in America 

obteneewiacture oils from coal. The patents afterwards 

Ne ree for his improvements, known as the “ kerosene 

Lishe te — sold to the North American Kerosene Gas 

under the pony: and the oils were manuiactured and sold 

enomination of “ kerosene oil.” 1t appears that 





a great drawback to its use at first was the want of a proper 
burner. This want was at last supplied by an agent of 
the company, who chanced to find a suitable one for 
the purpose in Vienna. The oils derived from coals have, 
in fact, been more or less used for illuminating for some 
years, and in many countries. It was their employment in 
this way which directed practical attention to the immense 
latent stores of petroleum. No theory, however, of the 
origin of these immense oil reservoirs is yet in general 
acceptance among men of science; and Mr. aden believes 
the sources and the qualities of the petroleum vary so much 
that no single theory could account for all their attendant 
phenomena. He even thinks that the petroleum of 
Canada, found to occur in the older Silurian rocks, may be 
“derived from the decomposition of vast numbers of 
“ marine animals,” especially as they yield acroleine, an oil 
obtained from animal oils and fats. Some think that the 
petroleum of Pennsylvania has been distilled by sub- 
terranean heat from the “hydrocarbon agents resident 
“in the carbonaceous strata underlying the oil region.” 
Others have tried to prove that it has been distilled from 
the great beds of anthracite in the southerly slope 
of the Alleghanies. Be this as it may, it is certain 
that it is found in very different geological forma- 
tions—in Pennsylvania and Ohio, in the Devonian forma- 
tion; in se in the silurian limestone. Without 
entering into the questions as to the formation of petroleum, 
it is obvious that a sound explanation would be of consi- 
derable value in many ways. At any rate we might get 
some notion as to the probable duration of the petroleum 
wells, which are now being tapped in an almost reck- 
less, and certainly wasteful way. ‘The first systematic 
attempt in America at boring for petroleum is stated to 
have been made by Mr. E. L. Drake, at Titusville, on Oil 
Creek, Pennsylvania, in 1858, Within this short intervening 
eriod the trade has grown with a rapidity peculiar to the 
and of its origin. According to a sectional diagram of 
Petroleum Well, Oil Creek, Penn., the boring rod, after first 
passing through 30ft. of alluvial soil, 120ft. of slate, a 25ft. 
stratum of sandstone, 130ft. of another band, slate, 30ft. 
sandstone again, at last “ struck oil” after piercing through 
a further 125ft. layer of slateand a third band of sandstone. 
This third sand rock is generally found to be richest in oil. 
The usual depth of the wells is from 400ft. to 600ft.; bat 
many deeper wells—amongst which is one 1,200ft. deep— 
are being bored. The land, previously worth about 20 dols. 
per acre, and often much less, has risen to an average of 
200 and 1,000 dols. per acre, and often to very much 
greater amounts. The oil is transported in barrels of about 
40 gallons each. 

The compendious work of MM. Soulié and Haudoiiin 
is much more suited than the American book to the 
wants of engineers wishing to learn about petroleum. 
It can be safely recommended as containing interesting 
and valuable information on the per ae ns sites of the 
petroleum beds; on the methods of working the wells; 
on the products of petroleum, and their modes of manu- 
facture; and on its application to lighting and heating. 
The authors have made extensive use of the elaborate re- 
ports made on the Canadian oil wells by the French consul 
in Canada, M. Gauldrée-Boileau, ingénteur des mines, These 
valuable documents deserve to be more extensively known 
in England than is at present the case. In the popular 
accounts that have been lately published in the Zimes and 
other journals of the oil wells of Pennsylvania, won- 
derment is continually expressed at the very capricious 
results afforded by different borings, even when distant 
only a few yards from each other. Two adjacent borings, 
for instance, flow very differently in amount; one might 
result in a very productive “ flowing well,” the other only 
in an arid “ dry well.” Merely foetid gas might chance to be 
evolved in great volumes froma third adjacent well. Yet, as 
the special correspondent of the Zimes observed the other 
day :—“ All have the same character of intermittent flow. 
“* All without exception flow at different intervals. Not 
“ any two, no matter how close together, [. exactly the 
“ same quality of oil. In some it was half brine, haif oil, 
“ in some equal gas and oil, in some a little oil and a great 
“deal of gas, and vice versa, Some flowed at half-hour 
“intervals, some at three, some at twelve; some flowed 
“only three hours a day, and for the next twenty-one 
“ hours gave off their gas. Some flowed only three days a 
“week, but all, no matter what the length of interval 
“ during which the supply stopped, could be depended on 
“to a second of time to resume it, that is to say, if it ever 
“ began flowing again. Some wells here have never yielded 
* oil at all, but are pouring out gas in deadly profusion,” 
This is explained by recollecting that “ the fissures contain- 
“ing petroleum have always a direction dpproximately 
‘‘ vertical.” It thence follows that the depths of the 
borings must greatly vary within very short distances. 
These cavities have three storeys, one filled with gas, the 
next with mineral oil, and the third with salt water. It is 
thus clear that, while one adventurer only tapped gas, “a 
‘* more fortunate neighbour might discover the oil spring, 
“ or the spring of saline water, which, after being worked 
“ for more or less time, would change its stream of water 
into one of the wished-for oil.” The interruptions in the 
flow are also intelligible:—“If the bore-hole only reach 
‘* the upper part of the oil reservoir its delivery would be 
“ only temporary ; the well drying up as soon as the level of 
“ the oil had reached the bottom of the tube.” The nearer 
the borer has reached the bottom side of the natural oil 
tank the better. The probable communication of several 
fissures of this kind explains the intermittent and yet regu- 
lar flow of some wells. Such wells would run as soon as a 
certain given capacity had got filled, and would cease to 
flow as scon as it emptied. ‘The most unfortunate stage is 
generally that when the flow of oil gets replaced by a flow 
of heavier, briny water, and this would show that the oil 
on the surface had probably been exhausted. 

The account given by M. Gauldrée-Boileau and Mr, 
Gesner, of the methods of boring the oil wells, show that 
the plans generally adopted do not materially differ from 
those of ordinary borings for water or metallic veins. On 
the site of the intended well is erected a “ derrick,” or 
frame of inclined posts, about 40ft. high. ‘These numerous 


derricks form as marked features in the landscape of the 
oil regions as the factory chimneys in our manuhetuting 
towns. On the top isa pulley for hauling up the tools or 
tubing ; a steam engine of about six or eight-horse power 
is to work the boring apparatus. By means of a belt 
it gives motion to a large wheel and crank for working a 
beam, at the end of which are attached the boring 

The operation is un by driving in the soil pi or 
tubes, about 4in, in diameter and 10ft. long. The rh nt 
lengths are driven in as in pile driving, and “ the } 

“ follow each other in succession until the rock is 
“ reached,” which is generally about 50ft. from the surface. 
The boring rods are Jovanene | together in the usual way. 
Mr. Gesner gives a very fair set of woodcuts, showing the 
set of tools generally used. After the soil pump is sunk 
down to the rock, it is cleared of its contents by means of 
the tools and sand pump, and the drilling of the rock is 
then begun. The rotating motion is given to the tools by 
means of a lever passed through the rope at the top of the 
well. It often happens that the tool gets stuck fast, and 
lost; and the risk naturally increases with the depth. 
When the well is sunk to the oil it is tubed with about 2in. 
— iron piping, screwed together in 10ft. or 12ft. 
lengths. If the oil does not flow of itself, constituting a 
“ flowing well,” it has to be pumped up by power. ‘The 
lowest length of tubing is then a cylinder, which, with its 
valves, constitutes the oil pump proper. Of the same 
diameter as the well-tubing, it has a ball valve at the bot- 
tom, fitted with a brass plug having a screw top. The 
wooden pump rods are connected with the other valve of 
the pump. This valve has a screwed socket at bottom, so 
that, should the fixed valve get clogged in any way, it can 
be pulled up to the surface by means of the pump rods. 
The whole thus constitutes, when the other tubes are 
successively screwed on to the pump-barrel, what is termed 
by miners a draw-lift. The s work at the surface 
through a stuffing box cast on a bent tube which is screwed 
to the top of the well-tubing. The operations may be 
shortly defined as consisting in, firstly, sinking a well as if 
boring for water on the artesian plan, and next, inserting a 
draw-lift in the boring thus made. 

A curious and ingenious plan is adopted for repo | 
communication between a particular stratum of the we 
and the tubular lining. It is often necessary to prevent 
the streams of water of the upper rocks from flooding the 
oil beds of the lower strata. In such cases a my &. 
taining linseed, or a “seed bag,” is used. The 
seeds 1s put round a tube, and the moisture and oil alwa 

resent soon make it swell up, forming a water-tight 
joint, and thus keeping the water from reaching the oil 
pump at the bottom. M. Gauldrée-Boileau, in his account 
of the well of Messrs. J. Piero and A. Grovier, situated in 
Enniskillen County, Canada, describes the usage of the 
same expedient for moderating the flow of the mineral 
oil. When the oil sprang up for the first time from this 
well it rose to a height of twenty feet above the 
of the well, running at the rate of at least 5,000 barre 
daily. In order te stop this too rapid flow, the hole at the 
top was closed by means of a bag of linseed, through which 
“ passed a tube of asmaller diameter than that of the well 
“ orifice.” The second pipe was closed with a fresh bag, 
in which was inserted a third tube; this operation was re- 
peated several times “until at last the petroleum was 
“taken through a tube of only an inch in diameter; thus 
“ affording the means of regulating the flow by a 4 
“ tap.” This easy plan is now adopted everywhere, but 
before it was thought of enormous quantities of oil were 
lost from the inability of mastering the volumes of liquid 
projected from the wells. As might be expected with 
such ingenious mechanics as the Americans, a great 
number of improvements in the drilling and pumping 
apparatus have been proposed, some of which have been 
carried out. In some places an air-pump is used to 7 a 
current of air “ through a tube carried to the bottom of the 
“ well tube, the oil and water being thus forced up without 
“ pumping rods and valves.” ‘The average cost of sinkin, 
a petroleum well is estimated at about seven thousan 
dollars, without reckoning contingencies and repairs. 

wells of Pennsylvania are stated to give oils of a } 
colour and of rather unpleasant smell. The refined oil is 
usually sold subject to the test that it must not vaporise and 
inflame under a temperature of from 110 deg. to 116 
Fah. With it are manufactured lubricating oils 
greases of different kinds. The Canadian oils are of a 
higher specific gravity, while the different Californian 
petroleums vary in density. 

After devoting some space to the means employed for ex- 
tracting the illuminating oils from the raw petroleum, 
MM. Soulié and Haudoiiin describe the products obtained, 
and the apparatus adopted for consuming them. All th 
say on this score applies to well rectitied oil, “ freed b: 
“ proper distillation from all volatile and too inflamma) 

« essences ;” and these conditions are easily fulfilled by 
taking sound precautions. Argand, or hollow wicks, are 
strongly recommended here in preference to the ord 

flat wick used in burning paraffin. The next step is the 
manufacture of gas from petroleum. The processes 
adopted for this purpose by Messrs. Hind and ‘Thomson 
were first carried out at St. Catherine, Canada West, and 
their plans are stated to be largely in use in New York. 
Superseding for many purposes most expensive liquids—as 
alcohol, ether, and turpentine—the ethers, spirits, naphthas, 
benzone, and benzole obtainable from petroleum are 

for innumerable purposes in the arts, ‘I'he heavier oils are 
extensively consumed for lubricating purposes and in 
making candles. The great value, actwiteadiog De 
plentifulness, thus given to petroleum may evidently help 
to lengthen out the time when it might be used for get- 
ting up steam—notwithstanding that ts calorific power is 
double that of coal. sae 

An important application of petroleum is its use for 
preserving wood. Railway sleepers, injected with raw 
petroleum, have been found to keep for several years. 
This is itself a considerable débouché, as enormous 
quantities of wood are now everywhere consumed for 


of 





sleepers and telegraph posts. As regards the danger 
Setivel in using it for illyminating purposes, this appears 








_economical application to known purposes. 
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to be but very slight with properly refined oils; and 
there are easy tests for ascertaining that the liquid is in a 
safe state. According to the instruction concernant 
Pemploi_des huiles de petrdle destinées a V'éclairage, signed 
by the Préfet de police of Paris in June, 1864, the oil must 
not ignite when its surface is touched by a lighted match. 
The litre should not weigh more than 800 grammes; it 
must be kept in metal cases, and the stores are only to 
be lighted by safety lamps. In the instructions are also 
given a number of excellent directions for safely using 
ordinary lamps for consuming the liquid. For the trans- 
port of petroleum on railways M.M. Soulié and Har- 
doiiin advocate a general use of tank carriages, such as 
are made for conveying liquidmanure. A portion of the 
rolling stock of the Grand Trunk Railway of Canada has 
indeed been altered in this way. 

The lessons to be acquired by reflecting on the results of 
the discovery of these enormous sources of mineral fuel are 
many and varied. The first lesson is, that much has yet 
to be learnt, not merely as to the theory of the formation 
in the earth of these great sources of oil, but also as to their 
It is clear 
that the development of the American wells will quicken 
the working and increase the value of European sources of 


supply. Companies, for instance, are now being formed in | 


Southern Germany, for working the Galician oil wells. 
That petroleum will be used for a yet greater number of 
purposes is also evident. It offers, in many ways, a wide 
tield for discovery and practical invention, in which the 
first explorers will reap a rich harvest. Take, for instance, 
its application for lighting mines—an important purpose 
to which, as we heard the other day, it is being adapted 
with some success in Belgium. In working out its appli- 
cation as steam fuel, the main question to be solved is the 
question of pounds, shillings, and pence. It may perhaps 
be found that the more the value of petroleum is known 
the greater will be the difficulties in economically using it as 
a combustible on a large scale. Looking at the future of 
petroleum, at the large number of its yet unworked 
sources of supply, there are evidently many questions yet 
for solution—its working, its transport on land and at sea, 
its storing, refining, and application, all offering room—as 
might be expected with such a new substance—for more or 
less improvement. Our working engineers would do well 
to direct their attention to the openings it offers for trade. 
With the great number of boring operations being con- 
tinuously carried on in the oil districts, the patentees of 
improved boring apparatus could well imitate, on a small 
scale, the example of Sir Morton Peto. We should also 
say that even a good market is offered there to our makers 
of portable engines, as every pretty deep well requires an 
engine for working the boring tools, which is then most 
probably afterwards used for pumping. 





Ranway Iron ror Inpra.—It is worthy of remark that the 
exports of railway iron to British India have made a considerable 
stride this year, having amounted to 68,386 tons, against 35,593 
tons in the corresponding period of 1864, and 60,692 tons in the 
corresponding period of 1863. There is room yet for an immense 
number of branch lines in India, although the main routes have, 
perhaps, been pretty well constructed; but financial considerations 
exert, and justly so, a very powerful influence on the work of 
extension. Hitherto the results achieved are not brilliant. Thus, 
while in 1861 the burthen entailed upon the Indian Government by 
its 5 per cent. guarantee was £1,659,891, the nett revenue earned 
was only £350,692; in 1862 the guarantee absorbed £1,982,295, and 
the nett profits were £488,534; in 1863 the guarantee amounted to 
£2,323,605, and the nett revenue to £808,233; and in 1864 the 
guarantee required £2,567,743, while the nett profits are estimated 
at £1,080,000. The deficiency that had to be made good by the 
Indian Government to complete its guarantee was £1,309,199 in 
1861, £1,493,761 in 1862, £1,515,372 in 1863, and £1,487,743 in 
1864. Notwithstanding these present discouragements it may be 
fairly questioned whether the best means of making the recently 
constructed lines profitable is not to embark in a number of branches 
or feeders. ‘The enormous peninsula of Hindostan cannot be accom- 
modated by ten or a dozen great arterial lines, however energetically 
worked or intelligently constructed; link lines are required to 
radiate in all directions. 


Nores rrom New Soura Wates,—The following is a report by 
Messrs. P. N. Russell and Co. on the quality of the Fitzroy pig 
iron :—‘* We have made several experiments with the Fitzroy pig 
iron, and in each case found the quality excellent. It is dense in 
texture, runs very clean, gives a good skin, and, being remarkably 
strong. it is particularly suitable for machinery, fine ornamental 
casti! gs girders, and other iron castings where strength is required. 
It is ar superior in quality to any pig iron imported by us either 
from Enzland or Scotland, and the loss in melting is not so great. 
We have found the average loss on English aud Scotch iron to be 
from 5 to 10 per cent., and on the Fitzroy iron from 2} to 3 per 
cent. The most important work at Newcastle is the formation of 
the northern breakwater, which is steadily progressing, and causing 
the scouring away of the sandy point. The extension of the new 
wharf for a further length of 100/t. in length is completed; the 
wharf is now 1,600ft. in length. Nearly all the masonry is fixed 
for the foundations of No. 2 Kirkstall steam crane. The bridge at 
Dunmore is finished with the exception of a portion of hand railing, 
and the Kauri planking for the telescope ; and considerable progress 
has been made with the approaches. The bridge is a very sub- 
stantial-looking structure. There is an opening of 47ft. for the 
passing of vessels, on the telescope principle; it can Le worked in 
five minutes by one man. The bridge will be completed in about 
two movths. At Pitnacree the ironwork for the lattice girder bridge 
is all on the ground, and the timber is driven for the framework for 
screwing down the piles, which will be commenced in about a fort- 
night. Progress is Coleg made with the construction of coal straiths 
at Morpeth. The first contract for a length of 225ft. of timber work 
is finished, and a second contract is in hand for a further length of 
150ft., beyond which there will have to be an embankment 460ft. 
long, to connect the shoots with the railway. The whole of the 
piles are driven and the contract will be finished in about a month. 
At Wollongong the masonry of the new basin is completed as far as 
can at present be proceeded with. The formation of the coffer-dam 
across the old basin has been interrupted through an accident, 
aud not much more than half of it is at present fixed. The sea wall 
has been completed sufficiently for the accommodation of the 
steamers pending the deepening of the old basin. At Kiama, so 
much of the excavation for the new basin will in two months time 
be finished as can be done until the coffer-dam is fixed. It is 
intended to use for this purpose the coffer-dam now being put up at 
Wollongong, on being done with there. The steamers wharf is not 
yet commenced, but all the timber for it is on the ground. The 
stone pier at Ulladulla is all above water, and will be finished in 
about two months. It is 200ft. in length. A party of fourteen 
persons from the department of the Engineers for Harbours has 
started for the purpose of making a survey of the River Murray. 
They will commence operations at Wentworth, and work up the 
river. We shail have something to say about the railways of the 
colony in an early number, 





VISITS TO THE PROVINCES. 
MERTHYR, AND ITS IRONWORKS. 
No. IIL. 

Tue manufacture of iron in South Wales was begun in early 
times, and no authentic records exist of the first method of 
smelting employed. Heaps of slag containing a large percentage 
of metallic iron have been found on the mountains in the north 
of Glamorganshire and the south of the neighbouring county of 
Brecknock, and these, it has been suggested, were made by 
farmers and their labourers, who occasionally left their regular 
occupations to make as much iron as required to meet their 
necessities, A kind of smith’s forge and leathern bellows are 
supposed to have been used to produce the necessary heat. 

‘The iron ores of South Wales produce metal of great strength 
and hardness, suited for castings where great strength is required, 
but, of course, not so easy to work asa softer iron. Asa rule it 
is a lean ore, having a tendency to produce a “cold short ” iron, 
and is mixed by the manufacturers with the hematite of Cumber- 
land, an ore which gives a “red short” metal. The mixture of 
the two will give any description of iron desired, according to the 
proportions used. The ironstone of the Merthyr district is of an 
argillaceous character, consequently limestone is the flux employed 
in all the Welsh ironworks. In the neighbouring works at the 
Forest of Dean, in Gloucestershire, the iroustone is of a calcareous 
nature, necessitating the use of clay as a flux, since the ore 
contains in itself a sufficient quantity of lime to combine with the 
clay and run off in slag. The aggregate thickness of the South 
Wales seams of clayband ore is 21ft. As regards the produce of 
iron from this ore it does not vary much throughout the district, 
and the following table, by Mr. William Truran, C.E., shows the 
analyses of ores from a number of local seams from which the 
Dowlais, Penydarran, Plymouth, and Rhymney furnaces are 
supplied :— 

ANALYSES OF THE Princrpat Seams or Arcritaczous Iron Ore IN 
THE Sourh Wates COAL-FIELD. 



































1 2 3 4 5 | 6 7 
Carbonate of iron .. .. | 74°5| 86° | 77-1] 62 42-7 | 59°5 | 68°2 
Silica .. .. os ce oo | 145] 88! 159] 275] 427 | 86-9 21°6 
Alumina .. .. -. «| 83) S| 881 78) 75| 19] 5-4 
Carbonaceous matter .. | — 42); 18) 21) 28) — 3°8 
Ties. os Ses we eh BE ¢ Eee 
Moisture and loss .. « 6 13 py 6 14 17 1 
Phosphoric acid.. .. «| trace} — — 28) — om 
Manganese.. .. o «| 18 

100° {100° {100° {190 }100. j1v0- [100° 
Percentageof metallic iron | 35°9 | 41°46) 372 | 29°5 | 206 | 28°7 | 32°9 





The average produce of Welsh ores would appear by this table 
to be about 32 per cent., but in the furnace less iron is always 
produced than yielded by assay, and the quantity practically 
obtained at all the Merthyr works varies from 25 per cent. to 
32:5 per cent. There are other seams than the above, producing 
an ore yielding a low percentage of inferior iron which is not 
commonly used, but when quality is not an object it is sometimes 
sparingly added to the richer ores, These inferior seams yield 
ponte 12} per cent. of metallic iron. 

The South Wales coal basin underlies nearly the whole of 
Glamorganshire, and extends for some distance under the Bristol 
Chanzel. In the southern and central parts it is bituminous, but 
on the northern outcrop, which is in the midst of the-largest 
Welsh ironworks, it is semi-bituminous, The same authority, 
Mr. William Truran, who was engineer to the Dowlais Works in 
the time of Sir John Guest, gives the following analyses of the 
coal used in the district, which sometimes is not coked for use in 
the blast furnace :— 
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No. 1 is from the north-eastern side of the basin, where it is 
bituminous, and coked for use. No. 2 is the Dowlais upper four- 
feet seam, the coal of which is extensively used raw in the works, 
both for smelting and refining. No. 8 is another seam in the 
same works, but not of such good quality. No. 4 is the thick 
coal wrought for the Hirwain furnaces, near the great anthracite 
measures. No. 5 is an analysis of the coal of the anthracite dis- 
tricts. The limestone used as a flux in the Merthyr works is very 
nearly pure, and contains in some instances only four per cent. of 
foreign matter, the remainder being carbonate of lime and water. 
Much of the limestone used in Merthyr is brought from the 
neighbourhood of Morlais Castle, down a tramroad passing 
through the streets of the town, and at the level of the ground. It 
is thus a great nuisance, felt more as the town grows larger and 
the streets more crowded, but cannot well be avoided, since the 
uneven nature of the ground presents obstacles to another route, 
only to be overcome at considerable expense. 

The Dowlais Ironworks, near Merthyr, which for a long period 
have been the largest in Wales, were originally founded under a 
lease granted, in 1748, by Lord Windsor, of Cardiff, to the 
Honourable Thomas Morgan, of Ruperra, at a yearly rental of 
about £28. Mr. Morgan does not appear to have taken action 
upon this lease, and a few years afterwards, upon his surrender of 
it, it was re-granted, at a very slightly enhanced rental, to Mr. 
Thomas Lewis, of New House, by whom a company was formed, 
and the works then undertaken. Up to the end of the century 
the make of iron continued very small, there being only from two 
to four blast furnaces, each making at the best but fifty tons of iron 
per week. Mr, Lewis and his descendants long retained the prin- 
cipal share in the works, but from time to time other ers 
were admitted, among them Mr. Tait, and his relative Mr. John 
Guest, father of the late Sir John Guest. The Lewises took but 
little active part in the business, confining their attention chiefly 
to the financial supply; and the local managers in 1800 were 
Mr. Thompson, uncle to the late alderman of that name, and 
Mr. John Guest. In 1806 the quantity of iron made was 
5,432 tons, but the works from the beginning of the century were 
continually developing their resources, and in 1816 had-six blast 
furnaces. From the manufacture of pig and finers’ metal the 


proprietors proceeded to the manufacture of bars, and finally, 





between 1828 and 1830, to that of rails, which are now made in 
very large quantities. ‘All the different stages of the progress of 
these works have kept pace with, er perhaps preceded the general 
progress of the district, and have both given to and received from 
the port of Cardiff very considerable encouragement. In 1845 
the number of furnaces was eighteen, producing 74,880 tons of 
iron, or about eighty tons each weekly. The original lease of the 
roperty terminated in 1848, when Mr. Wyndham Lewis, of the 
Fieath, the representative of the original lessee, sold his interest in 
the concern to Sir John Guest, who renewed the lease in his own 
name and that of his nephew, Mr. Hutchins, who remained for a 
short time in the partnership. Latterly, and at Sir John Guest's 
death in 1852, he was sole proprietor of the Dowlais Works. 

It is not too much to assert that Sir John Guest was the second 
founder of this vast establishment, since during the course of his 
long life he gave up his energies entirely to its development. 
For a long time he met with but indifferent financial success, but 
in the end he and his workpeople, as well as the neighbouring 
town and district, reaped the reward of his skill and perseverance, 
which raised the works to so proud a position in the iron manvfac- 
tures of Great Britain. Under Sir John Guest's will the estate 
became vested for the time in his widow, Lady Charlotte Guest, 
and afterwards in the hands of Messrs. G. ‘I’. Clark and H. A. 
Bruce,‘M_P., as trustees, and is now conducted by the first of these 
gentlemen, the latter having taken office as Vice-President of the 
Committee of Council. ‘ 

The last ten years have been times of great vicissitudes in the 
iron trade, and have included a year of general commercial panic, 
and an American war, as well as a continuance of very low prices 
in the trade, for the almost unprecedented period of five or six 
years. Notwithstanding these discouragements the works have 
increased and prospered, the make of finished iron being now 
2,000 tons weekly,\in the shape of about 1,400 tons of rails, and 600 
tons of bars, plates, angle, and girder iron, for the rolling of which 
special machinery has been erected. Steel rails and steel-headed 
rails are also manufactured. There is besides a very considerable 
sale of pig iron of high quality for the manufacture of tin plates, 
which is carried on with much success in the neighbouring districts 
of Swansea and Neath. Within the above period also, arrange- 
ments have been made for the sale of steam coal, which is raised 
at the Dowlais Works in quantities of upwards of 2,000 tons per 
day, and is much prized by ocean-going steamers, as well as ex- 
tensively used for locomotive purposes. The quantity thus 
exported from Dowlais has occasionally amounted to 1,000 tons per 
day and is seldom under 500 or 600 tons, thanks to the great 
facilities given by the extension of the railway systems in the 
locality. 

The steel works are upon Bessemer’s principle, and have been 
recently erected. The new works, which are under the care of Mr. 
W. Child and Mr. J. Richards, are calculated to hold six 5-ton 
converters, of which two are now actively at work, and the other 
four are approaching completion. The blowing engine and ma- 
chinery are of the descriptions usually employed in working 
Bessemer’s patent, and are made by Messrs. Hick and Son, of 
Bolton, The girder mill, already mentioned, is perhaps the finest 
in England. It is driven by two beam engines, with 4é5in. 
cylinders of 10ft. stroke, and a driving wheel 25ft. in diameter. 
The mill was built specially for rolling heavy sections of girders, 
which, by an arrangement of the rolls, can be turned out up to 
12in. wide, and 40ft. long. 

In addition to the steel rails made at Dowlais, steel-headed 
rails have also been introduced. The necessary expense of the 
former has caused railway engineers to seek for a rail of which the 
top or bearing part alone is steel, so as to combine durability with 
cheapness. The Dowlais company claim to have overcome the 
difficulties in the way of obtaining a perfect weld, and now turn 
out steel-headed rails with great ease and rapidity. Steel-topped 
rails are beginning to command a sale in America, and will pro- 
bably be largely in demand in this country. Some fractured 
specimens of steel-headed rails which we have seen at Dowlais 
showed no signs of imperfect weld at the lines of contact between 
the two metals. 

The question of puddling iron by machinery, to which much 
attention has been given in this journal, has for some time been 
taken up at Dowlais in the face of its numerous difficulties. 
More recently the plans of Messrs. Warren and Walker have been 
adopted, and by the skill of Mr. Menelaus have been brought 
nearer to perfection. The experiments are not yet completed, and 
the great difficulty is to obtain a lining to stand the wear and tear 
of the revolving cylinder. 

The quantity of native clayband ore—technically “ Welsh 
mine ”—raised at Dowlais, averages 500 tons per day. The large 
remainder required for the furnaces is imported from the White- 
haven and w district, Cornwall, the Forest of Dean, 
Northampton, as well as Spain and other parts of the Continent. 
The recent discovery of hematite ore in Pembrokeshire, so close 
to the shores of the Bristol Channel, may be of great value to the 
Merthyr district, but as yet there is no evidence as to the extert 
of that deposit beyond the opinion of the Whitehaven geolesist 
who discovered its existence. The limestone in which it is«ound 
is a ridge raised by upheaval, and does not extend over @ large 
tract of country. : 

By the gradual adoption of useful improvements the Dowlais 
Works are economically managed. The gases ‘rom the blast 
furnaces are utilised and distributed to the he¢ blast stoves and 
steam boilers, which in some instances are Situated as much as 
half a mile from the furnaces. Nearly al! the steam for working 
the engines in the works is produced dy the waste gases, and in 
some instances the waste heat of the puddling furnaces is utilised 
by being passed under Cornish boilers of the usual construction. 

There are some moral and social points about these vast works 
which form one of their special and distinguishing characteristics. 
The education of the children and workmen is steadily promoted. 
As early as 1825 church was built, and has since been principally 
supported by the company, who have also not been backward in 
ofating facilities for the erection of chapels. A reading-room of 
large dimensions, designed by Sir Chas. Barry, has been built 
wholly by the company, and is supplied with standard books and 
newspapers for the free use of the ee and strangers. A 
savings bank was also established by Sir John Guest, and has 
long been in successful operation. The Dowlais schools play an 
important part in the education of the district, and are supported 
in part by a tax of a halfpenny in the pound upon the wages 
paid, in part by pence paid by the children, in part by Govern- 
mest assistance, and in part by the Dowlais Iron Company, who 
built and maintain the school buildings. At present the schools 
are four in number, and have upon their books about 2,500 
children, under a very large corps of masters and mistresses, 
assistant-masters, and pupil teachers. These schools are under 
Government inspection, and have received the very highest 
certificates as to their character and results. One of them is 
appropriated to Roman Catholics. ; 

There is also a sick fund connected with the Dowlais Works, 
and to maiatain it twopence in the pound is stopped from the 
wages, and is handed over to and managed by the men in their 
own way, the proprietors paying a portion of the oe 
incidental to the distribution of the money. The “truck” an 
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“shop” systems were abolished in these and the Cyfarthfa works 
more than a generation ago, although they still are largely carried 
on in Wales in evasion of the law. Beyond question it is evident, 
as stated by those best informed on the subject, that the moral 
and intellectual improvement of the workmen is very marked, as 
might be expected, under the institutions enumerated above. But, 
notwithstanding this, the improvement has been visibly retarded, 
not to say materially checked, by the facilities granted under the 
present law, and fostered to a blameable extent by the local 
magistrates, in licensing spirit-houses, which may now be seen 
planted right opposite to the gates of the works so as to offer 
strong inducements to excess. ° 

The present high state of efficiency of the schools and other 
institutions is, beyond douht, principally owing to the strong per- 
sonal interest taken in their direction by Mr. G. T. Clark. 
Although some of the fruits of such labour never become visible 
because of the migratory character of a portion of the population, 
yet thousands even in the present generation have cause to be 
thankful for the solid instruction given at Dowlais Schools. In 
passing through the works it may be possible to see a horse 
ul-treated, or other occasional infractions of the rules, but 
after close examination it is evident that the great army of men 
at Dowlais work under sound constitutional government, that 
first principles are keenly recognised, and that the rule is just. 

The present exten‘ of the Dowlais Works, and property thereto 
belonging, is rather less than. 10,000 acres. The works comprise 
70 balling and heating furnaces, 150 puddling furnaces, 16 fur- 
naces in blast, 13 locomotives, and 600 to 700 horses. The hands 
employed at Dowlais, who number 8,000, are, for their own con- 
venience, paid early every Saturday morning in coin, the wages 
amounting to more than £7,000 per week. 





THE NEW AMERICAN SLOOPS OF WAR. 


Tue contracts for the construction of the machinery for these 
vessels were issued in the year 1863, the price agreed upon being 
400,000 dols. for each pair of engines, with boilers, &c., complete. 
The bulls are being constructed at the national navy yards 
throughout the country, none being built by private contract. 
These steamers are rated as “second-class sloops,”’ in the “ Navy 
Register,” and will average 225ft. between perpendiculars ; have a 
breadth of beam of 41ft., and a burden of 2,000 tons; they will have 
two decks, viz., the spar and main decks—the whole of the 
machinery being below the latter, and, consequently, below the 
water line. The propelling force will consist of a pair of back- 
action condensing engines, having cylinders of a diameter of 60in., 
with a stroke of piston of 36in. They were designed by the Chief 
of the Bureau of Steam Engineering, and are creditable specimens 
of their class. Steam is supplied by four of “ Martin’s ” upright 
tubular boilers, and two superheating boilers of one furnace each. 
Total number of furnaces thirty, each one 3ft. by 6ft. Gin.; total 
grate surface, 585 square feet; total heating surface, 16,000 square 
eet. 


In reviewing the general design and the elaboration of the 
details of these engines it is manifest that they are much less 
open to criticism than were the earlier attempts of the Bureau of 
Steam Engineering in designing the machinery for its war vessels. 
The gunboats built in 1861 and 1862, having engines of 30in. by 
18in. cylinders, proved so entirely deficient in speed that new 
boilers, having increased grate and heating surface, in addition to 
a superheating apparatus, are being built by them, and for the use 
of these it is hoped a better rate of speed may be obtained; but 
there are so many defects in the engines as at present arranged that 
the performances can never be entirely satisfactory. The sloops of 
war, having engines of 42in. cylinder and 30in. stroke of piston, 
built soon after the gunboats, although an improvement on the last- 
named vessels, are yet defective in design and detail. In the engines 
for the vessels which are the subjects of these notes the slide valves 
and their working gear have received some valuable modifications, 
The valves have been made double-ported, thereby giving a quieker 
opening, and reducing the size and throw of the eccentrics. Steel 
rollers have been introduced for carrying the weight of, and pres- 
sure on, the valves, and a large proportion of the surfaces of the 
valves has been balauced by “ Waddell’s” patent balance plate. 
By means of this arrangement that portion of the inside surface of 
the valve within the edges of the balance plate is open to the same 
pressure of steam as the back, and is therefore “ balanced.” This 
plan of relieving the pressure on large slide valves has, for some 
years, been in successful operation on the royal mail steamer Persia, 
of the Cunard line, as ull on in the navy. It might be supposed 
that the use of rollers under the face of a slide valve would not be 
admissible, The inventor of this arrangement designs that the 
rollers should barely touch when first fitted in; but as the face of 
the valve and its seat wears down, the rollers receive a considerable 
proportion of the unbalanced pressure on the valve, substituting a 
rolling for a sliding motion. Rollers under the lower edge of the 
valve are in daily use in the navy, and give entire satisfaction. 

_ The reversing gear for these qpgines is, in some of its details, 
light and ill-proportioned for the duty it has to perform. The 
counterbalance introduced will balance the weight of the links 
only, leaving the power to move the valve (which, in reversing, 
With the eccentrics in certain positions, will be moved several 
inches) and the friction of the various journais to be overcome by 
«small hand wheel on the engixe platform, operating through the 
agency of a worm and wheel. Much difliculty must be experienced 
i reversing the engines promptly, as it will require for that pur- 
pose More operators at the wheel than can reasonably be expected 
to be in the engine room at any one time, A very good arrange- 
ment—one that has been in use in naval steamers, and is in general 
use on large screw steamers of the merchant marine—is the com- 
biuation of a swam cylinder with the reversing shaft and arms, for 
the purpose of raising or lowering the links. Such an apparatus 
has, for Some reason, been omitted in the design of these engines, 
—— its use would certainly facilitate the mancouvring of the 
engines. 

It would be noticed by even a casual observer that the main 
crosshead slides of these engines have unusually large surfaces. So 
much trouble has been experienced on board of naval steamers, 
both Screw and paddle wheel, from an insufficiency of surface in 
this very important part that the value of this increase will be 
*ppreciated. As friction is independent of surface at ordinary 
speeds the dimensions go often given to main slides could, where 
practicable, be increased with great advantage ; and with this modi- 
lication one source of delay to the vessel and annoyance to her 
engineers would be removed. 

The air and circulating pumps are entirely separate, and each is 
double-acting. This is ifestly an advantage, as the former plan 
of combining the two pumps in one, causing one end of the pump 
to use fresh water and the other end salt, was productive of much 
trouble, causing both a loss of fresh water and the introduction of 
= water in the hot well. The suction valves are unnecessarily 
“rge, and the space between the piston at the end of its stroke and 
the valves is so great (more than the capacity of the pump) that 
much trouble may be apprehended from the uncertain action of the 
valves, caused by the vapour enclosed within this space. It is 
Ssserted that the momentum which the water acquires in descending 
from the condenser of the pump will ensure a prompt movement 
in the valves ; but this cannot be relied upon when at sea, and it is 
— advisable to bring the valves as close to the end of the pump 
one 8s possible. The pump barrels are lined with brass, and the 

— of the pistons is borne, as usual, by lignum vite rings, 
Which are recommended for that purpose. 
-.. manifest improvement has been made in the reduction of the 
peed of the surface condenser to that actually required (about 
ce ~third of the heating surface of the boilers), and in passing the 

‘rigerating water but once through the tubes. In some of the 








gunboats before referred to the d 3 tained twice the 
number of tubes required; and the refrigerating water, by being 
twice passed through them, became, some time before it was dis- 
charged, so heated as to be of little avail in condensing the steam. 
The great pressure brought upon the pumps in forcing the 
refrigerating water to change in direction so often caused their 
pistons to leak badly, their valves to pound and wear out very 
rapidly, and, in some instances, bursting the bonnets of either the 
condenser or pumps, The tubes in the condensers for the vessels 
which are the subject of these notes, lie in the direction of the 
length of the ship—the exhaust steam entering the condenser by 
two nozzles in front, and being distributed around and among the 
tubes by a channel way, having a narrow opening extending the 
whole length of the condenser. By this arrangement the whole of 
the tubes are made available, which was not the case in the con- 
densers of the guuboats, where there is a difference of many degrees 
in different parts of the condenser. 

The working parts of these enginos are very massive, and their 
dimensions might be reduced with advantage. The metal of the 
cylinders, channel plate, &c., is also much heavier than is found in 
ordinary practice. 

The boiler power in these ships is ample; and by means of the 
superheating apparatus attached a considerable economy of fuel may 
be expected, besides a more satisfactory action in the engines, 
There are no blowers supplied, in which omission the good judg- 
ment and the experience of the designer may be seen, as it is weil 
known that the duty of a Martin boiler caunot be greatly augmented 
by the use of a blower, owing to the contracted calorimeter ; while 
the consumption of coal under those circumstances is greatly 
increased. A steam jet has, however, been applied in each steam 
chimney, a moderate use of which jet is often found advisable, 
as it is the speediest way of bringing the fires, when small, to a full 
action. 

The screw propeller for these vessels is of brass, and has four 
blades, each 27in, wide, with a pitch at the forward edge of 26it., 
expanding at the after edge to 30ft. The mean pitch of 28ft. will 
require the engines to perform fifty revolutions per minute, in order 
that the vessel have, in ordinary weather, a speed of fourteen 
miles per hour. This will allow of a slip of 16 per cent., which 
is considered ample for vessels having the lines, &c., of those under 
remark, 

The engines, owing to their strength of detail, will be capable of 
working much beyond the speed mentioned with safety, should the 
boiler power be sufficient to allow of it. It should not be expected 
that a man-of-war, which is necessarily of a fuller model than a 
clipper-built merchant steamer, and which, in addition to its large 
crew, with their provisions, &c., for many months, is obliged to 
carry a heavy battery, with ammunition, &c., can be propelled with 
the same economy of fuel as its rival in the merchant marine. But 
it cannot be denied that the sloops of war, which are the subject of 
these notes, will, when completed, compare favourably with any 
vessels of their class in the world.—Scientific American. 











Warer.oo AND Wairenatt.—On the 25th ult. the construction 
of this undertaking, which is to be worked upon the pneumatic 
principle, was commenced under the supervision of the engineers, 
Mr. T. W. Rammell and Sir C. Fox and Son. The bed of the 
Thames on the Surrey side of the river, at a point nearly opposite 
College Wharf, and in a line with Scotland-yard, is now being 
dredged by steam machinery for the foundations of the south pier 
on which the iron tube will be laid. At Scotland-yard the ground 
for the Whitehall station has been enclosed in realiness for the 
building of the terminus on the north side of the Thames. From 
Scotland-yard the line will be carried in brickwork under the 
Thames Embankment to the river, through and across which it will 
be continued in watertight iron tubing encased in cement, and laid 
and fixed in the channel which is being dvedged out of the riven 
From the Thames the line will be continued in brickwork under 
College-street and Vine-street to the intended station on the north 
side of the Waterloo terminus of the South-Western Railway, 
Messrs. Samuda, of Poplar, are manufacturing the tube. 

Tus Hercuces.—The drawings and plaus for the new ironclad 
frigate Hercules, intended to be built at Chatham Dockyard, have 
been received at that establishment from the department of the 
Controller-General of the Navy, and are now in the hands of the 
draughtsmen and designers of the yard, who are preparing the 
necessary plans for the immediate commencement of the frigate. 
In the meantime large stores of plate, angle, and other kinds of 
iron, required for the construction of the Heroules, are being accumu- 
lated at Chatham Dockyard, the supplies being obtained chiefly 
from the establishment | Messrs. Cneney and Co,, of the Old Park 
Tronworks, Salop, the firm from which the greater pete of the 
iron required to be used in the construction of the frigate will be 
drawn. ‘The broadside armour-plates whieh will encase the 
sides of the Hercules will be of the extraordinary thickness 
of Qin. or double the thickness of those of the 
Warrior and the Achilles, and 3in. thicker than the battery 
plates of the Bellerophon, the last of the ironclads oou- 
structed at Chatham. None of the armour-plates for the 
Hercules have yet been received at the dockyard, but it is under- 
stood they will be supplied by the firm of Messrs. John Brown aud 
Co,, of the Atlas Works, Sheffield, who have succeeded in rolling 
the thickest plates yet produced, several hundred tons of armoer- 
plates, 13in. in thickness, having recently been manufactured by 
that firm for the Russian Goverument, to be ured in covering the 
sea face of the works at Cronstadt. Some weeks will necessarily 
elapse before the keel of the Hercules can be laid down at Obathaw, 
as the dock in which the frigate is intended to be built is now 
occupied by the armour-cased wooden frigate Lord Warden, which 
is being plated. From the progress made in the work, however, a 
very short time only will elapse before that vessel is fit to be 
undocked, a considerable portion of her armour-plates, as well as 
her engines and machinery, having been fitted. 

New Tueory ov Iron.—In @ paper addressed to the Academy of 
Sciences, M, de Cazancourt, a proprietor of ironworks, expounds a 
a new theory of iron. Oxides of iron, he observes, have long been 
considered to be degrees of oxidation of one and the same metal, 
always appearing under a metallic form with absalutely identical 
characteristics, whenever chemically pure. Heuceall the difference 
met with in various kinds of iron are exclusively attributed to pecu- 
liar chewical composition, and they are universally classed under 
three heads, viz., cast iron, steel, and wrought iron, according to the 
quantity of carbon they usually contain. And yet certain kinds of 
cast iron, identical in their chemical composition, appear so different 
from each other, and give such opposite results in working them, 
that our author thinks it necessary to distinguish them in practice. 
Ou the other hand there are sorts of cast iron presenting the same 
composition as certain kinds of steel, and there exist also certain 
sorts of steel that, if analysis is to be trusted, are not distinguishable 
from certain kinds of iron, Hence, in metallurgy, the chemical 
composition of various sorts of iron is a matter of mere secondary 
importance, and the real characteristic to be taken into account, 
according to the writer, is the degree of oxidation of the ore from 
which they have been extracted. Burzelius had, ere this, laid down 
the theory, that there were two sorts of iron metal, to which he 
respectively gave the names of ferricum and ferrosum; M. Cazan- 
court adopts this division, which represents iron under two allotropic 
states, just as is the case with sulphur and phosphorus. He there- 
fore cails ferrosum the metal extracted from the protoxide of iron 
and this, he says, has not yet been practically obtained in a state ot 
— —-_ in laboratories, through the reducing agency of 
ydrogen. ‘T'he nearest practical approach to it is what is called 
bright iron, possessing great hardness and fragility. The quality of 
iron derived from the anbydrous peroxiJe is what our author calls 
ferricum. It yields malleable iron, but when alone is not convertible 
into steel any more than into bright iron. The common sorts of 
foundry iron are nothing but ferricum losing a part of its carbon, 
which it had absorbed under the influence of a bigh temperature, — 
Galignant. 





NOTES AND MEMORANDA. 

Tue density of Saturn is about twice that of cork. 

Ir is estimated that the total weight of the earth is 6,069,094,272 
billions of tons. 

Tue surface of the sun is 12,500 times, and its volume 1,400,000 
times, greater than that of the earth. 

Ir is estimated that the mean density of the sun is 1-42 times, or 
about one half greater than that of water. 

Tureaps have been produced of such fineness that a pound of 
cotton has been calculated to reach 167 miles. 

In experimenting upon wood fuel, Count Rumford found that 
lime-tree wood gave out most heat in burning. - 

M. Lestre states that he found the light emitted from the moon 
to be nearly the 150,000th part of the direct light of the sun. 

Tue transmission of sound through a deal board is four times 
quicker than through air, and through iron or glass more than fifteen 
times. 

Tue first paper mill in England was erected at Dartford in 1588, 
by a German named Spielman, who was knighted by Queen 
Elizabeth. 

Tne presence of silver in the copper sheathing of ships after long- 
continued voyages has been shown, even to the extent of seven 
ounces to the ton. 

Pins were introduced into this country from France in 1543; they 
were first made in England in 1626. Umbrellas were not known in 
England until 1768. 

Ar Genoa on the 25th of October, 1862, thirty inches of rain 
fell on the occurrence of a water spout. This is the greatest fall 
of rain on record. 

A sopy projected from the lunar surface with a velocity of about 
7,770{t. per second would be detached from the moon and brought 
to the earth by terrestrial gravitation. 

Tue quantity of water supplied by the whole of the aqueduets in 
ancient Rome is calculated to have amounted to the enormous 
quantity of 50,000,000 cubic feet daily. 

Tue number of bricks used in the construction of the Kilsby 
Tunnel was 36,000,000—sufficient to make a good footpath, a yard 
broad, from London to Aberdeen (missing the Forth). 

In silver wire gilt, the coating of gold ia usually only the 
3,384,000th part of an inch in thickness; nevertheles: it is so perfect 
as not to exhibit cracks when exemined by the microscope. 

Ir is calculated that 11b. of coal will raise 60lb. of water from 
freezing vo boiling, 1 ]b. of coke 65 Ib.; 1b. of peat or turf from 
25 to 30 1b. and 1 lb. of coal gas, cr 24 cubic feet, 76 Ib. of water. 

Ry the spectrum analysis Bunsen was able to detect the 
70,000,000th part of a grain of lithium im a compound; while of 
sodiam the 180,000,000th part of a grain could be made perceptible, 

Tue manufacture of silk was wore than ove thousand years in 
travelling into England from the shores of the Bosphorus. It had 
been practised four hundred years in htaty before it crossed the 
Alps. 

Tue first flint glass made in England was manufactured at the 
Savoy House in the Strand, and the fivet plate glass was made at 
Lambeth, by Venetian workmen, brought over by the Duke of 
Buckingham, ia 1670. 

Tue mean elevation of all land on the globe above the sea level 
is estimated by Humboldt at somewhat less than 1,000 fect. The 
mean depth of the great oceans is calculated by Laplace, from the 
tides and other phenomena, to be at least 22,000 fees, 

From the experiment of Emerson we learn that a wiro of iron, 
one-tenth of an inch in diameter, requires a force of 450 lb. to pull 
it asunder; and, according to Ramtord, an iron cylinder or an 
inch in diameter, required a pull of 63,320 lb. to break it, 

Tae momentum of an ancient battering-ram of 180% in length, 
28in, in diameter, armed with a head of iyon weighing a ton and a 
half, and moved by the united strength of a hundred men, was 
equal to the momentum of a 36-pound shot discharged point blank. 

A mass of matter, which upon the earth’s surface would weigh 
1,000 Ib., would weight 2,382 lb. if placed upon Jupiter's equator, 
aud 2,763 Ib. if placed at its pole. The height through which a body 
would fall in a second would be 88°3ft, at its equator, aud 44°4 at its 
pole. 

Mr. Bevan found that when two cylinders of dry ash, 1}in. in dia- 
meter, were glued together, and, after twenty-four hours, torn 
asunder, it required a force of 1,260 lb. for that purpose, and, conse- 
quently, that the force of adhesion was equal to 714 1b. per square 
inch of surface, 

An extensive coal field has just been discovered, at the foot of 
Mount Olympus. The coal is said to be well adapted to steam 
purposes, and is so abundant that it can be sold for 8s. ton, 
It is intended to establish a dep6t of the coal at Suez for the supply 
of the steamers. 

In Faraday’s experiments on the optical properties of gold solu- 
tions he found that a strong ruby tint was given toa fluid by a 
proportion of gold not oxceeding the half-millionth part in weight. 
The millionth part, by weight, of iodine may be detected in a body 
by the starch test. 

Tue first bridge over the Thames, at London, was of wood, and 
was built in the reign of Ethelred I1., betweeu the years 993 and 
1016; in 1163 it was rebuilt of timber, and in 1176 the stone brid 
was begun. Its original length was 940{t., height 44{t., and the 
clear width between the parapets 47ft. 

Accorpine to Newton, the great comet of 1680, at its perihelion, 
was only distaut from the sun by the 163rd part of the semi-diameter 
of the earth’s orbit, where it would be exposed to a heat above 2,000 
times greater than that of red-hot iron, a temperature which would 
instantly dissipate any substance with which we are acquainted, 

Tus height of Chimborazo is 1-1,017th of the radius of the earth ; 
one of the mountains in the moon has been estimated at 1-214th of 
hor radius; the highest in Venus is 1-144th; and one in Mercury 
is 1-126th. ‘The highest mountains of the earth are in its southern 
hemisphere, which is also the case in respect of Meroury and 
Venus. 

Tux cohesive force of the best red sealing wax has been proved 
to be equal to 1,5001]b. per square inch, and that of the black 
sealing wax rather more than 1,000 1b. to the square inch; the 
deficiency in the latter is attributed to the diminished quantity of 
lac used in the composition. he cohesive force of solid glue was 
found to be 4,000 lb. per square iuch. 

Axnout the commencement of the present century the depth of the 
Clyde at Glasgow was scarcely 5!t. 1n 1820, the average available 
depth of the Clyde at high water during neap tides, was 9ft. In 
1840, the depth was increased to 14ft., whereas in 1855 the average 
depth at high water during neaptides was 19{/t. Toshow the great- 
ness of the improvements that have been made, it may be mentioned 
that while only one vessel arrived at the harbour of Glasgow in 
1835 of 300 or 350 tons burden, there arrived during 1854 nineteen 
vessels of 1,000 tons and upwards, 

Tue Great Pyramid required for its construction twenty years, 
and the labour expended upon it has been estimated as equivalent 
to lifting 15,733,000,000 cubic feet of stone one foot high. If, in 
the same manuer, the labour expended in constructing the London 
and Birmingham Railway be reduced to one common denomination, 
the result is 25,000,000,000 cubic feet more than was lifted for the 
Great Pyramid, and yet the work was performed in less than five 
years. The number of men employed in the building the 
pyramid was, according to Herodotus, one hundred thousand; in 
the latter case the work was performed by about twenty thousand. 

Exraacrs from this column appear weekly, without acknowledg- 
ment, in no fewer than five papers, two of which are published in 
America, the others in Eugland. We are happy to find that our 
labours are appreciated go fully. 
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OTWAY’S IMPROVEMENTS IN COTTON GINS, 

Turse improvements patented by Mr. Edmund Winder Otway, 
engineer, Reading, relate, firstly, to the construction of roller gins 
by novel arrangements of the parts whereby a self-acting feeding 
gin is made so that one man may easily attend to a number of such 
gins, and have them under perfect control while at work. 

Secondly, in the construction and arrangement of the seed 
grid, so that it may be readily adjusted to suit all sizes of seed, 
the peculiar arrangement adopted preventing the seed oot oe | 
knife or scutcher from breaking, crushing, or bruising the seed and 
cotton against the seed grid or breast plate as in other gins in use, 
to the great damage of the staple. 

Thirdly, in constructing the seed stripping knife or seed scutcher 
and aa grid,*so that each receives a corresponding motion, 
whereby the rollers are fed and the escape of the cleansed seed is 
facilitated. 

Fourthly, in the use of two leather fibre stripping rolls, thus 
making a double gin in a small sized frame, and in the construction 
of the said leather rolls, whereby their durability is greatly increased 
over those in ordinary use, perfect freedom from any derangement 
by the action of climate upon the rollers, great elasticity, and a 
very considerable increase in their adhesiveness to the cotton fibre 
being secured, thus facilitating the stripping of the cotton from the 
seed without injury to the staple. 

Fifthly, in constructing the machine entirely of metal with the 
exception of the peripheries of the fibre-stripping rolls, which are of 
leather or other suitable material, and in so constructing the ma- 
chine that all the working parts may be readily adjusted or taken 
apart without taking the frame of the machine to pieces, and in 
preventing the seed or dust therefrom from coming in contact with 
the cotton when stripped, or the bearings of the machine. 

Fig. 1 in the accompanying engravings shows a plan partly in 
section ; Fig. 2 is a vertical section, and Fig. 3 a side elevation of 
a roller gin or machine for ginning or cleaning cotton, constructed 
according to this invention, 
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The frame ais by preference made of cast iron with cast iron 
stay pieces or braces a', bolted together securely and rigidly with 
wrought iron bolts and nuts a’, provision being made in the frame 
for securing the loose plummer block b', required for adjusting the 
fibre-stripping rollers 6, 6, and the reciprocating stripping knife or 
scutcher c, seed grid d, d, and other parts. It is preferred to con- 
struct the fibre-stripping rolls in the following manner:—b* is a 
cast iron cylinder fluted or grooved longitudinally on its periphery 
of the length required for the size of the gin it is required 
for, and less in diameter by 3in. more or less than the size of the 
intended fibre-stripping roll when complete. The cylinder 5* is 
closed at the ends with the exception of a central hole at each end. 
through which is passed the spindle or axis 6 for bearings. On one 
end is cast a small grooved pulley 4° to drive the wiper roller e, and 
a square or hexagonal nut to facilitate the screwing down of a 
similar loose pulley b¢ and nut screwed on the spindle or bearing 
axle, the two grooved pulleys serving as collars or washers to retain 
the leather as hereinafter described. To complete the fibre roll 4 a 
strip of leather or other material of suitable width is taken, and 
after wetting and compressing the material it is wound around the 
grooved cylinder edgeways, tightly compressing each layer close 
together, and the face of each layer is coated with a varnish com- 

sed of gums impermeable to moisture, to attach or cement the 
ayers together, and to harden the surface at the joint. The varnish 
or vement found most suitable for this purpose is made by simply 
dissolving shellac in naphtha, Having wound sufficient material 
around the cylinder, the pulley and nut is screwed down, and the 
end of the layer pinned securely; the roller in the; lathe is then 
placed and turned true, and in its periphery are cut two or more 
spiral grooves or screw threads about an eighteen-inch pitch, the 
reverse hand to the spiral formed by winding around the cylinder, 
the leather band edgeways, the outside of the leather band being 
harder than the flesh side, it thus forms a number of spiral threads 
possessing great adhesiveness in relation to cotton fibre, consequently 
the roller when revolving on its axis adheres to the c tton fibre and 
pulls the fibre through between the fixed breastplate a* and a fibre 
roller 6. The leather band is about an inch and a half wide, which 
being wound round the grooved cylinder 5° allows of great elasticity, 
both by its width and the spring action derived from the grooved 
cylinder by the hollows formed by the grooves; the grooves also 
serve to prevent the leather from turning round by the friction 
caused by the breast plate. 

At the back of each fibre roll 6 a wiping stripping roll e, the 
periphery of the roll e being covered with buckled leather; this 
roll ¢ revolves in the same direction as the fibre roll b, but at a greater 
speed, and thus wipes or strips the fibre from the fibre roll 6, and 
by the slight current of air caused by the buckled leather delivers 
the fibre or cotton down the shoot f at each end of the roller 
giu. The bearings of the fibre rolls 6 are so constructed that as the 
material or leather wears with use, they can be readily adjusted, 
and thus admit of a six-inch roll being used until about two inches of 
its diameter is worn away. This construction of roll prevents the 
buckling and tearing away of the leather covering now so much 
complained of in rollers made in the manner commonly practised, 
and it does away with the objectionable wood pegs usually employed, 
and cannot get out of shape in consequence of its having an iron 
core in place of wood as heretofore. ‘I'wo of these fibre-stripping 
rolls are mounted on the frame parallel with each other at a distance 
of twelve inches more or lessfromeach other; and between these rolls 
(with aspindle or axis passing through their centres) are mounted two 
circular plates d', d', set sufficiently far apart to allow nearly the 
whole surface of the fibre roll } to be exposed between them. At a 
distance above the central axis of these discs, and extending more 
than the length of the fibre roll, are bolted on the seed-stripping 








scutching knives c is placed a common wood hopper h mounted on 





knives or seed scutchers c, one on each side. At a distance below 
the central axis of these discs is bolted a bridge stay or brace d* to 
serve as a Stay or brace to the discs d', d', and as a support or bear- 
ing for the seed grid d. Resting on the brace or seed grid bearing, 
and attached thereto, is mounted an angular piece of metal d*, which 
covers the axial spindle d*, and extends above it. On the outside 
of each disc d' is mounted a crank pin d‘ in a slotted oblong dove- 
tail hole, as shown in Fig. 3; the crank pin d‘ is attached by a con- 
necting rod d5 to an eccentric d®, fixed on a shaft d’, the said shaft 
receiving a rotating motion from a pulley d*, keyed on the end of 
the shaft, the said pulley being driven by the same belt or strap g, 
which drives the fibre roll 6; thus the rotation of the eccentric gives 
the seed scutching knives a reciprocating motion, causing the seed 
grid d on one side to rise to a level with the top of the breast plete 
of the fibre-stripping roll 6, while on the other side of the seed- 
-cutching knife c descends below the breast plate a* of the other 
fibre-stripping roll 6, and strips the seed from the fibre; the seed 
grid don that side descending at the same time leaves a space for 
the stripped seed to fall into and thus prevents the jamming and 
crushing of the scutching knife and seed together to the injury of 
the staple, The angular piece of sheet metal d? which covers the 
spindle d*, serves to divide the “feed” of the two fibre rolls 4, 4, 
and from the quick reciprocation given to it tosses or lifts the seed 
cotton against the fibre rolls ) when exposed by the rising of the 
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seed-scutching knife c, thus constantly presenting a fresh portion of 
seed cotton to the action of the fibre-stripping rolls b, b, and at the 
same time shaking the cleansed seed through the gridd,d. The 
seed grid d, d, is composed of oval tubes or solid rods resting on 
the before-mentioned stay brace or seed grid bearing d?; in these 
tubes or rods are fixed pegs or nipples, or other suitable contrivance, 
and two strips of metal extend the whole length of the seed grid 
with screws at each end projecting through the sides of the 
discs. At one end of the strips are thumb-screws, and at the other 
end common set nuts; these strips are each notched on one side, the 
notch fitting the peg or nipple on each alternate oval tube or 
rod, so that by screwing one strip one way, and the other strip the 
reverse way, the spaces of the seed grid d can be enlarged or con- 
tracted at will readily, so as to suit any size of seed, and thus prevent 
partially-cleaned seed passing through the seed grid, and also prevent 
the choking of the gin by large seed when cleaned not being able to 
pass through the spaces of the grid. Tho breast plates a*, a*, of the 














fibre-splitting rolls 5, 6, are made of sheet steel fixed on a frame 
with setting “jacking” and elevating screws, as shown in Fig. 2, 
so that an uniform bearing and pressure may be obtained against the 
fibre-stripping roll. Above the reciprocating ‘seed grid d and seed 


wood cross bars h!, with wood or iron standards A? attached to the 
frame a of the machine. The hopper bottom has a slight inclination 
downwards to the mouth of the reciprocating seed grid overhanging 
the said mouth; this hopper is fed with cotton or seed cotton, and 
the hopper, from the way in which it is fixed, has a vibratory 
or tremulous motion given to it by the reciprocating action of the 
machine, thus causing the seed cotton to constantly glide or slide to 
the central aperture, from which it falls upon the seed grid d, d, and 
the fibre-stripping rolls 6 act upon it. By a simple slide the deliver- 
ing aperture of the hopper A can be contracted or closed, thus placing 
the feed under perfect control, which is the only attention these 
gins require besides filling the wood hopper A with seed cotton, and 
occasionally oiling the bearings. 





NICKEL AND COBALT. 

WE extract the following from a paper by Mr. Barker, 
prepared for the British Association, but not read for want 
of time :— 

There are few metals whose history is more instructive than 
nickel. Criginally to the miner a source of trouble and annoyance, 
it has, by a happy combination of scientific observation and manu- 
facturing enterprise in our;countrymen—one may, indeed, say our 
feow-townsmen—become developed into an important branch of 
manufacturing industry, and is, under its various forms, not only an 
article of luxury, but one of daily necessity to thousands. About 
the middle of the last century, previous to which nickel was un- 
known in Europe (though alloys were long previously known in 
China), the copper miners of Sweden and Germany came upon 
certain ores of a different character from any they had hitherto 
observed. They had something of the brilliancy of silver, with the 
reddish tinge of copper, or rather of bismuth. At Schneeberg, in 
Saxony, waere from time immemorial rich silver mines had existed, 





fresh lodes of ore were laid open, so glittering and so full of promise 


as to cause much excitement, and great was the wrath and bitter the 
disappointment of the honest German miner when, after endless 
labour and innumerable trials, instead of the virgin white precious 
metal, ductile, malleable, indestructible by fire, all that he could get 
from the ores was a dirty whitish metal, brittle and friable, even to 
dust, under the hammer, and converted by fire into a greyish ash. 
Whenever the reddish-white ore turned up the miver knew that his 
labour was in vain, until at length, in sheer vexation, he nicknamed 
the new villanous ore “nickel,” and another and similar ore, gene- 
rally associated with it, “cobalt”—both these names being at that 
time applied by the superstitious German miner to certain gnomes, 
or evil spirits, who were supposed to have bewitched the ores, the 
mountain, and the mine. 

Kronstadt’s and Bergman’s researches directed the attention of 
chemists generally tothe new metal; and Thernand Lampadius and 
Busebius contributed to its history. Rechter, of Berlin, first pro- 
duced it in a state of chemical purity in the year 1804, but only in 
small quantities. The method he adopted was by heating the oxide 
of the metal (probably with the accidental access of carbonic oxides) 
in porcelain retorts. It was at first classed among the precious 
metals. Its great resistance to fusion for a long time formed an 
insuperable bar to its use in the arts, until a method of alloying it 
with zinc was discovered ; it then became easy to alloy it with other 
metals, and finally the alloy of the three metals—copper, zinc, and 
nickel—was known in common under the names of new silver, 
nickel silver, and German silver. 

In the year 1827 a paper, by Dr. S. Erdmann, of Leipsig, “ On 
Nickel, and Obtaining it,” attracted much attention, and soon after 
Dr. E. A. Gertner, a chemical manufacturer of Schneeberg, suc- 
ceeded in producing an alloy of copper, zinc, and nickel, of excellent 
colour and quality, to which he gave the name of “ Argentan.” 
Although after Kronstadt’s discovery attention was generally di- 
rected to utilise the new metal, and various alloys introduced under 
the names of white copper, semi-argent, new silver, &c., the extent 
of manufacture was quite insignificant previous to about the year 
1830. About that time the refining of nickel was first introduced 
into England by Mr. P. N. Johnson, of Hatton'Garden ; and soon after 
Mr. Hallett, of Broadwall, London, commenced the refining of nickel. 
At this time the price of nickel was 4s. 6d. per pound. The nickel 
of commerce was up to this date very intractable for all the purposes 
of manufacture, except for casting. Spoons, forks, &c., were until 
this date mostly cast in sand. About the year 1832 a great im- 
provement took place in the refining of nickel. Mr. Askin, at that 
time following or studyivg the profession of a veterinary surgeon 
in Birmingham, had occasion to visit several parts of Germany on 
business, and having a good knowledge of chemistry, he became 
acquainted with certain facts relative to the refining of nickel which 
led him to devote special attention to the subject; and on returning 
to Birmingham he succeeded in refining nickel by a purely chemical 
process; he dissolved the metals, left the nickel in solution by 
precipitating the impurities, and then threw down the nickel as 
oxide. For a short time he was in partuership with Messrs. Merry, 
to carry out his discovery; but the partnership was subsequently 
dissolved, and Mr. Askin associated kimself with Mr. Brooke Evane, 
under the firm of Evans and Askin. The German silver trade 
rapidly extended in the year 1840, or thereabouts. The process cf 
electro-plating and gilding first began to develope as a successful 
manufacture, chiefly under the auspices of Messrs. Elkington, 
This gave a powerful impulse to German silver manufacture, 
which, from its great beauty and durability, soon superseded the 
old plated copper; and it had the great advantage ‘that whereas 
copper must always be stamped or spun at a lathe, German silver 
can be either cast or wrought into a finished design of avy article 
before plating. 

Nickel and cobalt, originally found at only a few mines in Sweden, 
Norway, and Germany, are now found in almost every mining 
district both of the old and new world. lt may be observed that, 
although the ores of Norway and Sweden are not very rich, they by 
their abundant supply contribute very largely to our nickel manu- 
facture. One of the most promising nickel mines is at Canton 
Valais, in Switzerland, but it is now nearly closed. As a rule the 
mines are not worked for nickel alone, but as an adjunct in mining 
for other minerals. The price of the metal has varied considerably, 
In 1840 it was 4s. per pound; in 1849 it had risen to 13s. per 
pound (?); but it has since gradually come down, until its present 

rice is again 4s, 6d. Commercial nickel, although sold in ingots 
ike the malleable metals, will not roll. The difficulty of obtaining 
it quite malleable, which it is when chemically pure, has, perhaps, 
been a cause of its being only hitherto employed as an alloy (Ger- 
man silver), which is composed, according to the requiremeuts of 
the manufacturer, of various proportions of nickel, copper, and zinc. 

Intimately associated with the refining of nickel is that of cubalt, 
as they are very generally found tog: ther in thrir ores. Cobalt has 
been used in the impure state as zaffre, for imprinting the intense 
blue of porcelain and the better kind o! pottery, from time immemo- 
rial. About the year 1840 Mr. Benson, of Birmingham, succeeded in 
refining cobalt by a purely chemical process; however, he bad 
scarcely brought his discovery to perfection at the time of his de- 
cease. It was afterwards completed and carried out by Mr. Askin; 
and Messrs. Evans and Askin continue up to the present time the 
chief makers of the oxide, that being the state in which it is now 
used. In 1844 the price was 40s. per pound, but it has been 
gradually reduced until now it is only about 12s, The number of 
persons employed in the nickel and German silver manufacture is in 
Birmingham 7,000, and in Sheffield 5,000; this includes, of course, 
the manufacture of the various articles in which German silver is 
used. The production of refined nickel at this time is about 200 
tons per annum, equal to about 1,200 tons of German silver. 








Sourn Kenstneton Museum.—During the week ending October 
28th, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 9,447. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m. till 5 p.m., 980 Total, 10,427. 
From the opening of the 5,624,186. 

OLgaainous Mixerat.—The discovery in this colony (New South 
Wales) of mineral shale producing kerosene oil is likely to prove of 
importance. If we have not oil springs, and may even never be 
able to find them, we have, in abundance, the material out of which 
oil can be manufactured. The oil can be extracted cheaply, aud 
the process at the present price leaves a large margin of profit. We 
have here a new industry which is capable of indefinite expansion. 
The consumption of kerosene oil in these colonies is very large, and 
is constantly increasing, and even when we have supplied our local 
demands, we shall have a foreign market in the east which is easily 
accessible. In addition to the oil, there is a demand for the mineral 
itself. It is found to be very valuable for the production of gas. 
Some of it has been experimented on at our own gasworks, and some 
at Melbourne. An order has been received, too, to send a consign- 
ment for trial at the gasworks at Singapore. At present no locally- 
manufactured kerosene oil has been brought into the market; all 
that bas been done has been on an experimental scale. But these 
experiments are so conclusive that capital is being freely adveutured 
in the enterprise. Machinery is being set up for distilling the oil, 
and before very long the first supplies may be expected in the 
market. The principal deposit at present discovered is near 
Hartley, in the valley of the Lett, and within a few miles of the 
line traced for the Great Western Railway. It is very similar in 
character to the boghead minerz] of Scotland, but of a superior 
quality, and the seam isa very fine one. 1thas yet to be asereines 
how far it extends, and at what points it may be conveniently 
accessible, but several parties are examining the country, and its 
mineral resources will soon be better known. It is curious to note 
how possible wealth may long remain neglected. ‘The existence of 
the petroleum mineral at Hartley bas been known for years, frag- 
ments of it lying on the surface of the ground, but its identity wita 
the boghead coal has never been shown, and but for the great 
American discoveries it might possibly have remained long neglected 5 
however, its virtues will be tested now.—Sydney Herald. 
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Tus invention, patented by Angelo James Sedley, engineer, 
London, has for its object a new mode of constructing bridges 
without the use of centreing, so as to combine the lightness of the 
principle pf suspension with the rigidity and strength obtainable by 
the arch or girder principle. 

In constructing a bridge according to this invention the piers are 
made porticns of the construction of the bridge, consequently in 
constructing a pier for a bridge of this nature arrangements are to be 
made for the building in of the portion of the bridge which is re- 
quired to be inshore into and along with the masonry or materials 
of which the pier is composed, so that this portion of the bridge is 
actually bonded into and forms a portion of the pier itself. The 
portion of the bridge and the suspension bars which descend from 
the upper part of the tower on the pier are anchored further back 
behind the pier by screw piles, or in any of the best known modes of 
anchorage for suspension bridges; but the patentee prefers for 
spans above 100ft. clear that system where a hollow iron cylinder of 
suitable size is sunk at an angle to the requisite depth to secure a 
goou holding, and to add to and secure the requisite counterbalance. 
This cylinder is pierced in the side, so that iron holding bolts may 
be driven through in various parts to prevent the cylinder from 
being drawn out of the earth when the strain of the cantilevers 
comes upon it. 

It is desirable here to state that in the construction of these bridges, 
in which lattice, tubular, or plute girders may be used, it is necessary 
that all parts should be rigidly united when in position, oue part to 
the other, so that no part shall be loose or subject to any movement 
or strain which does not «ffect the whole structure. 

The form of the cantilever projecting from the pier towards the 
centre of the span, and which constitutes a part of the bridge, takes 
the shape of an acute angle with a shoe at the bottom of the part 
touching and projecting from the pier outwards, the point of the 
angle being towards the centre of the span, the greater portion of 
the angle being above the ‘evel of the roadway, and the smaller por- 
tion below. It is found that the bridge can be constructed with the 
least amount of metal and greatest strength by making these cauti- 
levers rather more than one-third of the span each. 

In constructing a bridge of this kind, having first prepared the 
pier and that inshore portion of the bridge, as before described, the 
remaining portion of the cantilevers will be built out in the follow- 
ing manner :—The pier and land portion of the bridge having been 
properly constructed and secured, as before described, the first 
portion of the projecting structure is lifted from a barge or vessel, or 
other position into position, and is adjusted in its place, and there 
held till, by screw bolts and nuts or rivets, it is fixed to the portion 
forming part of the pier, and so on till all the parts have been lifted 
and fixed in their places, the projecting part of the bridge increasing 
in length as each portion is connected up to the preceding parts. 

Tbe suspension part of the structure above the roadway commenc- 
ing at the towers is attached to these parts before described, and may 
be proceeded with at the same time as the parts constituting the 
projecting cantilevers are raised and fixed. In box or plate girders 
the method of erection is similar, except that in box girders the 

longitudinal girders to the roadway will be piled horizontally on the 
top of one another to the level of the roadway, and from above the 
roadway the method of construction of the suspension parts will be 
that before described. The main cantilevers having been projected 
and finished, and cross braced from the piers on either side of the 
river or valley towards the centre, as above described, extending 
over somewhat more than two-thirds of the span, the remaining 
portion or centre is next to be bridged over, and the whole united 
into one structure. For this purpose, according to the span, lattice, 
box, or other girders are used of any suitable form as a shoe to unite 
the ends of the two sets of cantilevers. The bottom of the central 
girders is fixed to the upper surfaces of the other girders or canti- 
levers, and stops are placed when desired on the cantilevers to abut 
against the ends of the centre girders, so as to obtain thereby the 
rigidity of an arch. The central girders may be raised into position 
ot = may arn . — out from either of the project- 
ntilevers till receiv i jecti 
other aide ed by the cantilevers projecting from the 
‘ The construction of roadway for these bridges consists, by pre- 
“rence, of a system of diagonal girders formed of plate and angle 
tron, and rivetted together in the form of a diamond, by this means 
-_ weight and strains will be more equally distributed over the 
ridge ; on the top of this buckled plates or timber may be placed. 
_Fig. 1, in the accompanying engraving, P, P, P, P, represents the 
piers; C, C, C, the cantilevers built into the pier; L, L, the lugs or 
fastenings by which the tail end © is further secured into the 
masoury of the pier; B, B, represent screw bolts built into the 
masonry, and fastened through the lower part or flanges of C, C, C; 

1d, joints in cautilever, which enable it to be constructed piece- 
meal, as will be hereafter described; §!, screw pile, to which 
T nnched the tension bars ‘I, T; T?, the tower, over which the bars 

» T, are led to screw piles, or other mode of anchoring ; C! is the 
pulnt of connection of the tension bar T with the outer end of the 
<ntlover OC, C, C; M,M, 1s the middle girder, which may be of any 
uitable form, which, when placed in position, is rivetted down to 


Se cantilever C, C, C, or otherwise secured at’ the part indicated by 





Fig. 2 shows the methed of erection. The piers P, P, having been 


built up to the lines a, a, the lugs L, L, and the screws B, B, being 
built in at the same time, the pier is now ready to receive the portion 
of the cantilever A’. The manner of raising and adding the second 
portion, A*, being shown in Fig. 1 as fixed, and Fig. 2 as being 
raised to its position; A* and A‘ are adjusted in a similar manner, and 
the tension bars T, T, are then attached to the top flange of the 
complete cantilever, as shown in Fig. 1, at C'. The tension bar 
may be adjusted by means of screws or cotter pins, or keys to any 
degree of tightness that _ be found desirable. The centre 
girder, Fig. 2, shown suspended, is then raised into position by 
suitable means, as shown by Fig. 2. The road girder and railing 
and wind ties are then pl in position to complete the bridge. 

It is desirable to describe that in constructing bridges of over 
100ft. in clear span the tensi ion bars Tl’, I', may be 











the diver went down again, He had not’walked more than a fow 
steps from the ladder when the same accidents recurred. In 
getting back to the ladder his arm got entangled in one of the 
ropes attached to him. He unscrewed his dagger knife from his 
side, cut the rope, and was shot up with great velocity, being 
buoyed up by the air contained in the scaphandre. His helmet 
struck, with a stunning blow, against the hull of the Flambeau, 
close to her keel. He had still strength enough to push himself 
away from the keel, and was floated to the surface, on reaching 
which he began to sink. Fortunately a boat was at hand, and he 
was picked up, brought on deck, and was taken out of the 
scaphandre apparently dead. It was more than half an hour before 
he came to, after continued frictions of camphorated brandy and 
ether. He then slept soundly for an hour, and on awaking wanted 
to re-d d, but neither M. Werdermann, M. Carvallo, nor the 





or susp 
supported by vertical or inclined bars, which will have a tendency 
to support and stiffen the tension bars, and in conjunction with the 
cantilevers produce that stiffoess which is necessary in erections of 
this kind which are to be subjected to the action of heavy rolling 


weights, 





Tue Loss or tHe Corumpian Steamer.—Driving ExtTRaorpinary. 
—The following has been posted at Lloyds’ in reference to the 
sunken wreck of the Columbian, screw steamer, belonging to 
Liverpool, which unhappily foundered with all hands during the 
dreadful | gales off the coast of France. She has a cargo on board 
valued at £50,000, and extraordinary efforts, it will be seen, have 
been made to recover it by means of divers. It forms an interest- 
ing illustration of the difficulties encountered in conducting 
submarine operations. The report has been forwarded by Sir 
Anthony Perrier, of Brest :—‘ Brest, September 23, 1865. You 
were informed in due course of the loss of the Columbian, of your 
port, which foundered six miles off Conquet, on the 17th of January 
last, in twenty-five fathoms water. ‘he great depth prevented 
both English and French divers from attempting the salvage of 
this ship and her valuable cargo, none of them having ever worked 
deeper than fifteen or eighteen fathoms. At last a Paris company 
contracted to try this salvage at their own cost and risk, to receive 
60 per cent. of what they saved; the other 40 to belong to the 
owners or underwriters. An attempt took place last month to 
ascertain whether divers could really go to that depth. For the 
result of this trial I beg leave to refer you to the following copy of 
my letter to Messrs. Leech, Harrison, and Forwood, owners of the 
Columbian :—“ * Brest, Sept. 4, 1865. Gentlemen,—Mons. Car- 
vallo, chief of the Salvage Company, formed at Paris for the 
salvage of the Columbian and her large cargo, came to Brest some 
days ago, along with Mons. Werdermann, Prussian ‘engineer, and 
a tried and experienced diver, bringing with them scapbandres, 
forcing pumps, air tubes, and other necessary apparatus for diving. 
The Minister of Marine arrived about the same time, to receive the 
Duke of Somerset and the English squadron. M. Carvallo applied 
for an audience to explain the new system of salvage. This was 
granted, and the Minister, pleased with his description, ordered a 
commission, composed of ieee. Dupuy de Lome, Mons. Charle- 
magne, and another naval engineer, to examine and report upon 
the system. Their report was so favourable that the Minister 
ordered the 120-horse power st Le Flambeau to be placed at 
the disposal of the salvors (gratis); this vessel to be commanded 

a lieutenant de vai » who would decide when to go out or 
return into port, according to the weather, as he might deem pru- 
dent for the safety of the ship. The Flambeau returned to Brest 
ou Saturday evening, 2nd September, and the following statement 
was made to me by M. Carvallo, M. Werdermann, and the diver :— 
“On Thursday, the 3lst August, the Flambeau sailed from Molene, 
found the Columbian, and anchored over her. The ladder (which 
I had got made at the dockyard) was lowered, with a pig of iron 
at each side of its end. The diver went down, stopping at each 
tenth step to signal that all was going on well. As he descended 
he found the pressure increasing to a most painful degree. When 
on the last step he found the ladder was too short, the wreck being 
10ft. or 12ft. deeper than the pilots had reported (they had stated its 
depth to be twenty-nine fathoms—174 English feet). The ladder 
was 60 metres—197ft.—long from the top step to the lowermost 
one, from which the diver let himself down 10{t. or 12ft. below the 
pigs of iron. The electric lamp had been let down; but the pres- 
sure was so great that, although made of strong copper, with 
strengthening bars inside, it was bruised quite flat. The diver 
could distinguish the steps of the ladder, and even the fine line 
holding the lamp. He walked forward about twenty steps, sinking 
ankle deep in sand, and was then suddenly seized with a dizziness, 
and nearly fainted. He made his way back to the ladder, and made 
the signal to be hauled up. It was not perceived on board, but the 
people on deck, feeling uneasy at haviug no signal, hauled him up 
rapidly. The forcing pump not being sufficiently strong the air 
could not be sent down regularly, and the air tubes had burst. The 
pressure at bottom was so great that none but such a man as this 
diver, who is built like a Hercules, could have withstood it. The 
scaphandre was torn and bruised ; the under garment, of strong 
caoutchouc cloth, was rent in several places, and its seams were 
imprinted in the diver’s flesh, The pressure on his belly was so 
intense as to force out his water against his will. After three-quarters 
of an hour’s rest, and the forcing pumps and air tubes being repaired 











lieutenant would allow him. I asked M. Carvallo what were his 
conclusions after this trial? His answer was to the following 
effect:—"I am certain that at a depth of 40 metres (131ft.) all 
salvage may be carried on without any danger. Even at 50 metres 
(164 ft.) it may be done if proper precautions are taken ; but beyond 
that depth the danger is too great., I have therefore made up m 
mind. My company abandons the salvage of the Columbian, and 
shall leave this for Paris to-morrow morning. M. Werdermann 
and the diver called on me separately yesterday evening. Both 
are still of opinion that the salvage is possible, but with better 
apparatus and more effective means, all of M. Cabirol’s scaphandres 
and apparatus (which were those used) having been by far too 
weak. With powerful means, which they themselves would super- 
intend the making, they would not hesitate to dive to the Columbian, 
and feel certain of success.’ ” 


Tae Panama Rattway.—We are indebted to a very excellent 
work “ The Isthmus of Panama, by Charles Toll Bidwell, F.R.G.S,. 
British Vice Consul at Panama,” just published by Messrs. Chapman 
and Hall, for the following account of this remarkable railway :— 
“The total length of the road is 47 miles 3,020ft. It runs on the 
right or easterly bank of the Chagres, as far as Barbacoes, where it 
crosses the river by a bridge 625ft. in length, 18ft. in breadth, and 
40ft. above the main level of the river. This bridge is of wrought 
iron, and is exactly half way between Aspinwall and Panama; and 
it is not a little singular that the bridge thrown across the Nile 
between Alexandria and Oairois also exactly half way—in other words, 
both the great Isthmus transits are intersected at half their length 
by a large river. The Barbacoes bridge is of six spans, built of 
boiler iron, with a top and bottom cord 2{t. in breadth and lin. in 
thickness, joined by a web of boiler iron 9ft. in height at the centre, 
and 7{t. at the ends. The rails are laid on iron floor girders 3ft. 
apart, and the whole structure is supported by five piers and two 
abutments, 26/t. wide and 8ft. in thickness, increasing in the pro- 
portion of an inch to the foot down to their foundations, which are 
constructed of piles and concrete, The highest point of the line is 
37 miles from the Atlantic, and is 263{t. above the mean level of 
that ocean. The maximum grade on the Atlantic slope is lin 90; 
on the Pacific descent it is rather more, viz., 1 in 88, Of the road 
232 miles are level and 28? miles straight, but there are some very 
abrupt curves. There are no less than 134 culverts, drains, and 
bridges of 10ft. and under, and as many as 170 bridges from #2{t. - 
span to 625ft. span. The line is a single one, but there are four 
commodious sidings, one at Gatuu, 74 miles from Aspinwall; ono 
near Barbacoes, 22 miles; one at Malachin, 30 miles; and one at 
the summit, 37 miles. Experience has proved that there is no 
difficulty in keeping the line in order at a reasonable expense, but, 
on the contrary, that it keeps in better condition than similar works 
in northern latitudes, where the climate appears to have a more 
injurious effect than within the tropics, a consequence, in all proba- 
bility, of sudden changes in the weather. Stations occur at every 
four miles. The house is the residence of the track-master, who 
with ten labourers has charge of the intervening mileage. The 
road is kept in perfect order by these wen. ‘here are twelve track- 
masters and 120 labourers in the employ of the company, solely to 
look after the security of the line. The wages are—track-master, 
3 dols. per diem ; labourers, 60 cents. Thestaff of the company is not 
very extensive, the civil engineers, with their assistants and 
managing clerks, constituting the greatest expense. The strictest 
economy consistent with efliciency is practised ; for example, there 
are excellent locomotive shops at Aspiuwall, in which the engineers 
and stokers, when not at work on the railway, are employed; and 
it is said that the business done in effecting the necessary repairs 
for steamers calling at the bay almost supports the engineering staff 
and working locomotive expenses of the company. A substantial 
telegraph is established between Aspinwall and Panama. There 
are twenty-six posts to the mile, constructed in the followin 
manner :—A scantling, four inches square of pitch pine, is en 
in cement, moulded in a cylindrical form, tapering towards the top, 
and sunk 4ft. in the ground. 1 was assured that, when once dry, 
these posts would last for ages. ‘The cost of each was five dollars, 
about £1 sterling. They have the appearance of hewn stone, and 
are quite an ornament along the linc. The total expenditure of the 
Panama Railway Company amounted to 7,407,553 dols., or rather more 
than £1,500,000 sterling, which is vearly £32,000 per mile, au 
expense, by the bye, below the average of our Euglish lines, which 
is £34,638 per mile.” 
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dl 
PARIS UNIVERSAL EXHIBITION OF 1867, 
(Continued from page 267.) 

Art. 31.—Every plan of arrangement prepared either by the ex- 
hibitors of the same class acting spontaneously together, or at the 
instigation of local committees, municipal authorities, chambers of 
commerce, consultative chambers, ogiieliaral societies or bodies, 
artistic or industrial societies, will be ved by the Imperial Com- 
mission, provided that no objections are raised, and that the general 
rules and requirements of the Exhibition have been observed 

Art. 32.—The displays thus originating from a common agree- 
ment will consist of separate and distinct exhibitions, unless it suit 
all those joining in the = to make a collective display in which, 
without naming the exhibitors, all the products of a locality or dis- 
trict will be exhibited together. 

Art, 33.—In the event of exhibitions carried out in accordance 
with Articles 27, 28, and 29, producers having any reclamations to 
make are to address them direct to the General Commissioner, who 
will submit them to the Imperial Commission. 

Art. 84.—In those cases in which the combination suggested in 
Articles 27, 28, and 29 have not been carried out, each of the exhibi- 
tors will fill up and sign two forms of application for space — 
80). Both these applications to be forwarded to the General Com- 
missioner at Paris (Article 17). 

Art, 85.—Applications for space, objections, and all documents 
relating thereto, are to be transmitted to Paris before the 31st Octo- 
ber, 1865. After that date no application or objection can be enter- 
tained except by a special resolution of the Imperial Commission. 

Art. 36.—Exhibitors of apparatus requiring the use of water, gas, 
or steam are to state, when sending in their application for space, 
what amount of water, gas, or steam will be necessary. Those who 
wish to exhibit machines in motion are to state at what speed each of 
these machines is to be driven, and the motive power which it will 
require. 

Art, 37.--Committees will be appointed by the Imperial Commis- 
sion for the nine groups of agriculture and industry (Article 11), to 
advise respecting each application for space, and the objections 
mentioned in Article 33. The Imperial Commission alone can 
decide the admission of exhibitors. 

Art. 38.—Each French exhibitor will receive before the 31st 
December, 1865, an exhibitor’s bulletin (or ticket) showing his rota- 
tion number, the dimensions of the space granted to him, and the 
address which is to be affixed to the packages he may send. 


Cuapter I],—Despatcn, Reception, AND PLAcinG or Goons IN THE 
Exursition Burnpina AND IN THE Park, 


Art. 89.—The cost of packing and carriage of the goods sent to 
the Exhibition and of the goods which have been exhibited there is 
to be borne by the exhibitors, both to and fro. 

Art. 40,--French packages containing goods intended for the Ex- 
hibition are to be marked with the letters E.U. surrounded by a 
circle; they are to icar in addition the rotation number of the 
exhibitor and the diction specified in the exhibitors’ bulletin 
(Article 38). The way-bill which accompanies the package is also 
to contain the name of the exhibitor, the rotation number, and the 
direction. The sender will aflix on two sides of the package the 
labels which the Imperial Commission will take care to transmit to 
him for this purpose in duplicate, 

Art, 41.—The Imperial Commission will not interfere in any way 
between the contractors for the carriage of packages and the exhi- 
bitors in respect of the despatch and the reception of the goods, 
The exhibitors must, therefore, either personally or by their agents, 
see to the transmission and reception of the packages, and verify 
their contents. If neither the exhibitor nor his agent be present to 
receive the packages on their arrival at the Exhibition, the carrier is 
bound to remove them immediately. 

Art, 42.—Packages from foreign countries must be marked in 
such a way as to show distinctly from whence they come. The 
Imperial Commission will make arrangements with the foreign 
commissioners in order that these packages may be transmitted in 
accordance with the regulations specified in Article 40 for French 
packages ; on this point, however, the foreign commissioners will 
adopt the course which they may consider most advisable. 

Art. 43.—French and foreign goods will be received into the 
Exhibition from the 15th January, 1867, up to the 10th March 
following inclusive. 

These dates may, by special arrangement, be anticipated for objects 
difficult to place, or deferred for objects of great value. 

Art. 44.—The Exhibition is constituted a bonded warehouse. 
Foreign goods intended for the Exhibition will be admitted into 
France, under bond, up to the 5th March, 1867, by the following 

orts and frontier towns :—Dunkirk, Lille, Valenciennes, Feignies, 

eumont, Vireux, Givet, Longwy, Thionville, Forbach, Wissem- 
bourg, Strasbourg, Saint Louis, Pontarlier, Bellegarde, Saint 
Michel, Nice, Marseilles, Cette, Le Perthus, Hendaye*, Bayoune, 
Bordeaux, Nantes, Saint Nazaire, Granville, Havre, Dieppe, Rouen, 
Boulogne, Calais. 

Art, 45.—The Imperial Commission will issue special instructions 
relative to the period when the materials for the buildings, as objects 
for exhibition, the separate parts of machines and apparatus, heavy 
and cumbersome articles, and those which require masonry or 
special foundations are to be brought into the precincts of the Exhi- 
bition. Such works are to be performed by the exhibitors and at 
their own cost, in accordance with the plans submitted by them for 
the approval of the Imperial Commission. 

Art. 46.—The Imperial Commission will supply gratuitously the 
water, gas, steam, and motive power for the machines admitted 
under the regulation contained in Article 86. This motive power 
will, except in special cases, be transmitted by a horizontal main 
shaft, the diameter and the number of revolutions per minute of 
which will be made known by the Imperial Commission before the 
81st December, 1865. The exhibitors will have to furnish driving 
pulleys on the main shaft, connecting pulleys, and intermediate 
shafting, for the purpose of regulating the proper speed of the appa- 
ratus, as well as the belts necessary for each of these motions. 
Steam engines which require to be supplied with steam from their 
own boilers cannot be shown in the Exhibition building, and special 
directions will therefore be issued respecting them. 

Art, 47.—All other expenses, such as the employment of work- 
men in the building, the reception and opening of packages, the 
removal and charge of packing-cases, the construction o: counters, 
stages, glass and other cases, &c., the placing of goods in the Exhi- 
bition building and in the park, the decoration of the stalls, and 
the return of the goods, are to be borne by the exhibitors, French 
as well as foreign. 

Art 48.—'The arrangement and decoration of tho stalls in the 
French section of the Exhibition building and of the park can only 
be executed in conformity with the general plan, and under the 
saperintendence of the officers of the Imperial Commission. The 
Imperial Commission will point out, to the exhibitors who may apply, 
contractors for the execution of their work and for the removal and 
custody of their cases; but they are at liberty to employ any con- 
tractors or workmen they may think fit. 

Art. 49.—The various stalls and fittings may bo erected in the 
Exhibition as fast as the buildings are completed ; they must be 
commenced at Jatest on the Ist December, 1866, and must be ready 
for the reception of goods before the 15th January, 1867. 

Art, 50.—The passages reserved outside the exhibiting space 
being strictly calculated for the purpose of circulation, packages and 
empty cases are not allowed to remain therein. Cases must, there- 
fore, be unpacked as fast as they are received. The Imperial Com- 
mission will direct its own officers to unpack for the exhibitors, aud 
at their risk and peril, the cases left in the passages intended for 
circulation. From the 11th to the 28th March, 1867, the goods 
already unpacked and placed in the stalls are to be arranged and 
displayed for exhibition. The 29th and 30th March are reserved for 
the purpose of a general cleaning. A review of the whole Exhibi- 





* A custom house, to be established on the railway now being made 
between Barcelona and Perpignan, will be hereafter specified. 





tion will take place on the 31st March. The Imperial Commission 
will take all measures necessary to have the Exhibition complete in 
all its parts by the 28th March. It will, therefore, dispose of all 
those portions of space which, on the 14th January, 1867, are not 
occupied by stalls ready for the reception of goods, and of all those 
stalls which, on the 10th March, do not contain goods enough to fill 
them. 

Art. 51.—Immediately after they have been unpacked the cases 
that have been used for the carriage of the goods, either in France 
or from abroad, are to be removed by the exhibitors or their agents, 
If they should fail to do this without delay the Imperial Com m 
sion will remove the cases and packing, and will not be in any way 
responsible for their preservation. : 

Art. 52.—Special instructions will be published hereafter for the 
organisation and arrangement of the products and objects for exhi- 
bition which are to be placed in the park. 


Cuapter III.—Generat ADMINISTRATION AND Poice ARRANGE- 
MENTS. 

Art. 53.—The name of the producer will be affixed to the goods 
exhibited. The name of the retailer who usually acts as his agent 
may be added with the producer’s consent. The Imperial Commission 
will, when required, make arrangements for the exhibition of goods 
under the name of the retailer, when they are not sent for exhibition 
by the producer. : 

Art. 54.—Exhibitors are requested to insert after their own names, 
or the names of their firms, the names of those persons who have 
contributed in a special manner to the merit of the products ex- 
hibited, either as inventors or designers, or by some process of 
manufacture, or by some remarkable skill in the workmanship. 

Art. 55.—The cash price of the objects exhibited and the place 
where they may be purchased may be stated. This information 
must be given upon all objects included in Class 91. In all the 
classes, the prices, if stated, must be adhered to y the exhibitor as 
respects the buyer, under penalty of exclusion from competition. 
Objects sold may not be removed before the close of the Exhibition 
without the special permission of the Imperial Commission. 

Art. 56.—The Imperial Commission will take every means to pre- 
serve from damage the articles exhibited, but it will not hold itself 
in any way responsible for any loss by fire, or for any accident, 
damage, or injury, great or small, which may happen to them, from 
whatever cause it may arise. Exhibitors must take upon themselves 
the expense of insurance if they should see fit to avail themselves of 
that precaution. The goods exhibited will be watched by the 
necessary staff, but the Commission will not be responsible for any 
thefts or embezzlements which may be committed. 

Art. 57.—A special notice posted in the Exhibition building and 
in the park will make known the staff appointed to organise the 
interior of the building. It will also contain the names of the 
officers whose duty it will be to give assistance to the exhibitors, 
and to watch over the security of the Exhibition. 

Art. 58.—A ticket will be given to each exhibitor, which will give 
him free admission to the Exhibition. This ticket will not be trans- 
ferable. If it should be proved that the exhibitor has lent or given 
his ticket to some other person, it will be forfeited without pre- 
judice to further proceedings at law. To secure the carrying out of 
this regulation, the ticket of admission must be signed by the holder, 
who will have to enter the Exbibition by certain prescribed doors 
only, and he may be required to establish his identity by signing 
his name ina oak to be kept for that purpose. 

Art. 59.—Exhibitors will be allowed to have their goods taken 
care of by the agents they may select, but they must be approved by 
the Imperial Commission. Personal tickets of free admission will be 
given to these agents under the condilions laid down in the fore- 
going article. An exbibitor’s agent can only receive one ticket of 
admission whatever number of exhibitors he may represent. 

Art, 60.—Exhibitors or their agents must not solicit visitors to 
make purchases; they will confine themselves to answering in- 
quiries, to handing the address cards, prospectuses, and lists of prices 
which they may be asked for. 

Art. 61.—The Imperial Commission will fix hereafter the prices 
of admission to be paid by visitors in order to be admitted into the 
Exhibition. 

Art. 62.—An International Jury for making the awards will be 
formed, divided into nine groups, corresponding with the nine 
groups of the products of agriculture and industry enumerated in the 
system of classification. (Art. 11, and Appendix A.) The number, 
the nature, and the various grades of the awards, as well as the con- 
stitution and functions of the jury, whose duty it will be to appor- 
tion them, will be published hereafter. 

Art. 63.—The objects will be studied and experiments conducted 
under the direction of the members of the jury, and of a scientific, 
agricultural, and industrial commission, appointed by the Imperial 
Commission. A report of the facts of general interest brought under 
notice by their labours will be published. 

Art. 64.—Conferences may be held and demonstrations given in 
the various parts of the Exhibition, Courses of lectures and read- 
ings may, in addition, be delivered in a room built for that parpose. 
These various means of imparting information can only be used by 
those who have personally obtained the authority of the Imperial 
Commission. 


Cuarter IV.—C.osina oF THE, EXHIBITION AND REMOVAL OF THE 
Goons. 

Art. 65.—Immediately after the close of the Exhibition the exhi- 
bitors must begin to pack and remove their goods and fittings. 
This operation must be completed before the 30th November, 1867. 
After that date the goods, cases, and fittings, which may not have 
been taken away by the exhibitors or their agents, will be removed 
and deposited in a public warehouse at the cost and risk of the ex- 
hibitor. The objects which, by the 30th June, 1868, may not 
have been removed from that warehouse will be publicly sold, and 
the net proceeds of the sale will be applied to some work of charity. 

Done and discussed by the — Commission, the 7th July, 


1865, (Sign Rovner, 
Minister of State, Vice-President. 
Considered and annexed to the decree of the 12th July, 1865. 
(Signed) RovueEr, 


Minister of State, charged ad interim 
with the Ministry of Agriculture, 
Commerce and Public Works, 


(Signed) De Ca#Ancourtvls, 
Secretary of the Imperial Commission. 
A true copy- (Signed) F. Le Puay. 


Councillor of State, General Commis- 
oner. 


THE SPECIAL DISEASES OF ARTISANS, &c. 


Tue fact that the last report issued by the Commissioners for the 
Employment of Children treats mainly of the evil conditions under 
which a large class of the adult artisans of Sheffield labour is very 
significant. It must, indeed, have beea a very serious case that 
could have induced them to transfer their own proper sphere of 
ijuquiry to another quarter; but, in truth, the case of the Sheffield 
knife grinders have been so long notorious that we are by no means 
surprised they have at length brought the matter — before 
the Government. Indeed, there seems to be no reason why Govern- 
ment should delay turning their attention far more thav they have 
done to the conditions under which adult artisans labour. They 
are supposed, it is true, to be free agents, but, practically, they are 
little more so than the ehildren Government has so properly taken 
under its protection. Artisans working in factories, mines, &c., 
are, to a certain extent, subordinate to conditions over which in 
many cases they have but little control. They are but part of a great 
machine, the human cogs in a system of labour employed for the 
production of certain articles. “When, indeed, they possess the 
means of obviating the adverse conditions under which they labour, 
they are often so ignorant or so indifferent to the evils which affect 
them that, to all intents and purposes, they are no better than 
children with no wills at all. Let us instance the knife and fork 











grinders at Sheffield, whom we have heard so much about in the 
late social science meeting in that town. Dr. J.C. Hall, who by his 
persistent efforts on behalf of these poor people for the last ten years 
has at last forced the public to listen to him, in his late address, 
which we bave before us, presents a startling picture of their 
sufferings. For instance, he tells us that the loss of metal in grind- 
ing a dozen razors is five ounces on the dry stone, and that the stone 
of seven inches in diameter will be reduéed nearly one inch. This 
mingled mass of jagged steel and stone is thrown off by the very 
nature of his work directly in a line with his mouth. ‘“ When at 
work the grinder mounts what he calls his ‘horsing.’ This is a 
narrow, wooden seat. His elbows rest upon his knees, and 
his head, particularly when employed on very small articles, is bent 
over the stone.” Not only is he forced to work in this position in 
the ordinary course of his work, but by some extraordinary mis- 
arrangement he is forced to prepare his principal tool, the grind- 
stone, himself. Dr. Hall tells us that the grindstones are 
received from the quarries in a rough state, and the artisan, 
before using, is obliged to “ hang and race” it. This opera- 
tion is performed by making it revolve slowly against a bar 
of steel, in order to make its surface smooth and level. This opera- 
tion fills the room with dust. Here, then, we have a contrivance 
directly calculated to produce consumption, and the result exactly 
tallies with the care taken to bring it about—in fact, the average 
age of a dry grinder is twenty-eight years. When they get much 
beyond this age it is considered a notable fact. A young man, aged 
twenty-six, once remarked to Dr. Hall that he reckoned in about 
two more years at his trade he might begin to think “ of dropping 
off the perch; you know a fork grinder is an old cock at thirty.” 
We all know that there is a stringent Act of Parliament compelling 
masters to box off dangerous machinery. Now the danger to lifa 
from this source is trifling compared with an arrangement by which 
volleys of silicious gritstone and steel dust are being driven into the 
worker’s lungs during the whole period of his working life. It is, 
we know, urged by the masters that fans have been contrived which 
act very effectively in conveying this dust out of the hall or work- 
room ; but it is useless to leave such preventive means to the men 
themselves—neither, indeed, do we see that the masters have a right 
to expect it. The labourer certainly has a right to demand that 
every precaution should be taken to secure him from dangers 
resulting from the tools he is using; and the Legislature, 
iudeed, admits as much by the careful inspection it makes of 
miners in their workings. Tbe Sheffield knife grinder from 
long habit appears to be reduced to such a hopeless state that it is 
useless to look to him to take the least care of himself; ‘ generation 
after generation are ground off on the wheel,” to use Dr. Hall’s 
expressive term, and yet the wheel goes on doing its deadly work 
as of old. When a young man of 22 came ill to the dispensary, to 
the inquiry what is the matter, the reply was, “ I grind razors, and 
have got what I shall never get shut on.” ‘I’o ask such men to take 
any precautions to save their lives is a farce, indeed some of them 
rejoice in the deadly nature of their occupation. ‘ Trade is bad 
enough,” they say, ‘‘and if men lived longer it would be so over 
full that there would be no such a thing as getting a living.” Can 
there be any question that Dr. Hall is right in suggesting that it 
should be made a finable offence to allow any man to grind without 
a fan, and that the fan should be provided and kept in order by the 
master? Surely, when a metal wheel is not allowed to revolve in 
an exposed condition for fear of causing an accident, a stone wheel 
should not be permitted to send a race of workmen to their last 
home in the days of their youth for the want of a simple fan, which 
would not cost the master five pounds at the utmost. We are 
informed that the Messrs. Rodgers, whose cutlery is known the 
world through, and the proprietors of the Union Wheel, will not 
permit their men to work without a fan, and that, as a result, the 
average ages of their workmen, working at the wet and dry wheel, 
were respectively 49 and 46. The neglect of all precautions is 
mainly attributable to the poverty of the small masters who abound 
in Sheffield, and in order to secure the enforcement of the use of the 
fan in the halls of those manufacturers a system of inspection would, 
without doubt, be necessary. That almost perfect immunity from 
the effects of steel dust, even when grinding with a dry stone, can 
be effected we ourselves know. ‘The needle makers of Redditch, in 
Worcestershire, equally with the razor grinders of Sheflield, use this 
stone, but the artisans are a healthy, robust, class, in consequence 
of the use of the fan in all the large manufactories of the town. — 

It may, perhaps, be possible to include all the dust-making 
employments injurious to health under one enactment. Wherever 
small particles are plentifully given off, without the means of 
thoroughly flushing them away from the worker by means of strong 
currents of air, there the artisan is sure to suffer some of the more 
serious symptoms of lung disease. ‘The making of cocoa-rind hafts 
or handles for knives ia Sheffield is an instance in point. The 
workmen, says Dr. Hall, suffer from a species of hay asthma, or 
from a skin disease, the result of the sealing up of the pores of 
the skin. Stonemasons, again, are a comparatively short-lived 
class, especially those in Edinburgh who work upon granite, and 
thereby fill their lungs with the ragged pieces of grit detached by 
the chisel. Millers, working in places filled with flour-dust, pearl- 
button makers, the shoddy grinders, and foreign hair preparers or 
dressers, are all sooner or later damaged in their lungs by reason 
of the irritating dust they inhale while at work. The shoddy 
fever is as well known a trade disease among the shoddy grinders as 
the grinders’ rot is in Sheffield, the process of tearing up old rags 
by means of the devil filling the air with fine particles of 
dust, very often of a very filthy nature. The fluff of flax- 
mills again is very destructive to health; and, lastly, we 
would refer to the scourers in the potteries who work in 
an atmosphere loaded with the dust of pulverised flints, one of 
the most irritating foreign bodies that can be received into 
the lungs. The extension of the Factory Act has given the power 
to inspectors of earthenware manufactories to enforce certain rules 
of ventilation and cleanliness in the workshops, and we see no 
reason why the Legislature should not extend its provisions to all 
workshops in which dust is given off to the detriment of the 
workers. In all open air trades the wearing of the moustache and 
beard, those natural respirators, would be an admirable preservative 
against disease; but because it is a natural one, easily adopted and 
entirely dependent upon the will of the workmen, we fear it will be 
little put in practice. The manufacture of arsenical paper is 50 
highly injurious to the workmen, the hangers, or the purchasers of 
these papers that we really see no reason why it should not be pro- 
hibited by law. After sitting in a room hung with this emerald 
green paper @ feeling of languor creeps over persons which they 
little understand. The eyes and nose run, and the individual 
suffers apparently under the effect of a bad cold; the throat 
becomes sore, and the general health is seriously affected. The 
hangers of these papers always complain of feeling ill after 
putting up pieces of the paper, and the artisans employed in 
its manufacture are affected in a like manner. ‘The reason 
is obvious. The large amount of the aceto-arsenite of copper 
which produces the brilliant tint is easily detached from the paper 
by the clothes brushing against the wall, and this settling upon the 
furniture, books, &c., is set floating in the air with every movement. 
Why should such a deadly poison be allowed upon our walls, while 
the individual would be denied the smallest dose at the chemists 
without a medical man’s order? The use of this pigment, again, In 
the manufacture of artificial flowers is, we know by the corouers 
inquests, but too often fatal; but we suspect that the fashiouable 
fair will be the last to care what becomes of the poor girls who 
minister to their vanity. There is, however, an emanation given 
off on another manufacture which we are all interested in, from the 
highest to the lowest in the land. The common lucifer match is 
responsible for one of the most terrible diseases which can afilict 
humanity. In the act of manufacture the phosphorus becomes 
volatilised, and the fumes attack the bones of the jaws of the 
workers, and in some cases entirely destroys them. The process in 
which the workmen are liable to this emanation is that of dipping 
the match into the melted phosphorus. Without doubt the law 
could enforce precautions which would protect the artisan from 
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this shocking disfigurement, and in some cases the painful 
death, resulting from working in the present factories. At all 
events, the public may take the matter into their own hands, as 
there is now coming into use a well-known match produced with- 
out the use of phosphorus at all, and in which, consequently, the 
workmen escape all danger. But what shall we say of the workers 
in lead? Dr. Hall has given us in his address a picture of the file- 
makers’ disease in Sheffield, which arises from the dust given off 
every time the file, which rests upon a bed of lead, is struck with 
the chisel, and from the habit the men have of handling the lead 
with the rest-finger and thumb; but this incidental contact with 
’ lead is by no means 80 injurious to health as the process of manu- 
facturing white lead, in fact, in any form. The use of lead is so 
interwoven with our manufactures that its effect upon the nervous 
system is especially injurious, because so insidious in its action. 


The file-maker suffers from it,as we have said, the part usually affected ' 


first being the finger that rests upon the lead, which becomes numbed 
or paralysed in the neryes of sensation ; the house-painter’s fingers 
which touches the brush suffers in a like manner ; the potter, again, 
who dips ware in the glaze,.a ion of lead and flint, suffers 
in the same manner; even the compositor finds that his fingers 
which pick up the type become cold and feelingless. In all of these 
cases the artisan should take timely notice of this fact, as it is the 
sure precursor of that distressing complaint to the working man— 
the “dropped hand,” or the paralysis of the extensor muscles of the 
wrist, which sometimes disables the bread-winning digit for months. 
But there is still another danger from working in lead; the effects 
we have spoken of are the results of touch, but there are constitu- 
tional symptoms, such as colic and obstinate constipation, arising 
from reception of the lead directly into the mouth. ‘The painter, 
for instance, will eat his dinner with his unwashed fingers ; the file- 
cutter, as we have seen, wets his finger and thumb while handling 
the lead for the dipper, through the contact of the metal with his 
skin brings on saturnine poisoning, which, in extreme cases, ends 
in fatal mania. These constitutional symptoms are wholly prevent- 
ible by changing the dress or washing the hands before taking 
meals; but this, again, is so simple a preservative that it cannot 
be depended upon unless the master is induced to enforce these 
precautions. as 

‘These diseases, however serious to the individual, cannot well be 
prevented by any systematic governmental inspection. It is only 
where men work in large numbers together, such as in factories 
and mines, that the conditions under which they work can be ¢on- 
trolled and directed by law. Possibly the metalliferous minés of 
Cornwall, Devon, and the north of England, present examiples ‘of 
evil conditions for the workers in them second only to those existing 
in the Sheffield halls of the grinders. The amount of mortality 
among these miners has long been a scandal, and we rejoice to find 
that the Commission ci pape by her Majesty to inquire into their 
condition has just issued a report which cannot fail to produce an 
amelioration of their condition. The life of a collier is not to be 
envied, working as he does in the dark, and in many cases in foul 
air, breathing a dust that fills his lungs with carbonaceous deposits 
and giving him what is known as the “ black spit ;” but his occupa- 
tion is a healthy one compared with that of the Cornwall or Devon- 
shire miner employed in procuring copper and lead from extreme 
depths. Tke report which lies before us discloses a most dismal state 
of things—a very large segment of the population devoted to occupa- 
tionsin whicha man is considered old who reaches the extreme limit 
of fifty years. The metalliferous mines, asa rule, are very badly 
ventilated. The air in various portions of different mines having 
been analysed by Drs. Taylor, Angus Smith, and Bernays, we find 
from the reports that only in 10°65 per cent. of these the air may 
be considered normal, that is, possessing 20°9 per cent of oxygen, 
while 24°69 per cent. are impure, and 65°63 are noted as exceedingly 
bad. Perhaps some of us have ventured for curiosity into the 
gallery of a London theatre, and speedily escaped, half poisoned 
with the vitiated air. Now, according to Dr. Angus Smith, the air 
in the gallery of a theatre at half-past 10 p.m. contains 20°67 per 
cent. of oxygen; in nineteen of the specimens of air extracted from 
certain mines there was only 19 per cent., and in one instance it 
was as low as 18:27 per cent. Gentlemen who yawn and retire 
with a sick headache after the languid enjoyment of the opera may 
therefore guessat thoconditions under which our metalliferous workers 
labour for eight hours of the day for the term of their natural, or, 
more properly speaking, unnatural lifetime. But bad air is not the 
ouly difficulty they have to contend with. The extreme heat of 
some of the deep mines is so great that they are obliged to work 
naked, and to have cold water thrown over them at times to revive 
them. 80 or 90 deg. is not an extraordinary temperature for a deep 
mine, and in one case it reaches to110deg.! The perspiration of the 
poor miner is so great, that he sometimes loses as much as 10 Ib. 
weight during his day’s work. Tbe only test the miner has of the 
condition of the air in his working is the burning of his candle; 
as long as it lives he thinks the air is good, but it often happens 
that at the end of workings it goes out from want of oxygen; but 
even this warning is not heeded by the men, for they will often 
place the candle at 8ft. or 10ft. distance where the air is 
pure enough to allow of labour, and then they will go on 
working by its light in the foul air. It would really seem 
as though the perversity or the ignorance and neglect of 
men had heaped together the greatest number of adverse conditions 
to health; poisoned by the lack of oxygen, weakened by the 
intense heat, rendered asthmatic and bronchitic by the carbonaceous 
matter received into his lungs, after his exhausting work day by 
day, his only means of reaching the upper air is by a system of 
ladders, up which he has to climb in some cases a height of from 
1,200ft. to 1,680ft. Or perhaps the reader will be better able to realise 
this labour if we say that he has daily to climb, in many instances, 
higher than Snowdon before he. seis his feet upon the grass or 
begins his journey home. This perpendicular climbing in the miner’s 
exhaustive condition is the cause of an enormous amount of heart 
disease, and this, together with the pulmonary affection which he 
contracts in the course of his daily labour, produces a mortality, the 
frightful nature of which will be best estimated by the comparison 
the following table affords with other males at the same ages of 
life, calculating the deaths per 1,000 :— 
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It will be observed that the mortality becomes enormous as com- 
pared with other labourers iu the same district between the ages of 
59 and 65, and 65 and 75. And the Joss of life among middle-aged 
miners is not the only loss to the community ; the loss of the labour 
of the best and most experienced men, in some mines, is almost total. 
{ter a certain time of life the miner can no longer climb the inter- 
minable ladders. ‘Thus, just at the time their experience would be 
valuable to the proprietors, they can no longer work in the depths 
of the mine. In some cases, where there are man machines to lift 
the men without exertion to the surface, these middle-aged men can 
labour as when younger, @ proof that the present deficient means of 
4ccess and egress is not only « source of disease, but causes the loss 
of the most valuable mining labour. 
_ Among the more important recommendations of the commissioners, 
i couclusion, may be noticed the following—that every mine 
should be provided with proper houses, conveniently situated, in 
which the men can change and dry their clothes; that in order to 
avoid the evils consequent on climbing ladders, mechanical means 
should be provided to convey the men toand from the surface when 
the mines are of great depth; and that, asa general rule, no boys 
under the age of 14 years should work below the surface. 
‘ t these recommendations have been most imperatively called 
or there can be not the least doubt. Let us hope that the time is 
= far distant when human hands may to a great extent be super- 
ledin both coal and metalliferous mines by machinery, which 





can take no harm by either bad air or hard labour, and that the 
miner will be emancipated to a great extent from labour which 
reduces him to the condition of a mole for the greater part of his 
dismal life.— Times. 
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HIGH PISTON SPEEDS. 


Siz,—Being generally in arrears with my mechanical reading it 
was only during the course of this week that I came upon your 
article on high piston speeds in Tux Enameer of 29th Septem- 
ber. Excuse me wheu I say that your reasoning on the subject was 
to my mind far from being satisfactory, and likely to lead to very 
erroneous conclusions as to the economy resulting from high speeds 
and quick reciprocations. 

I have not been able to lay my hands on the previous articles on 
the same subject you there refer to, but I notice in your number of 
October 6th your remarks are highly approved of by a correspon- 
dent, who seems eager to enter into a discussion of the subject. 
My object is not to get up a discussion, but, with your permission, 
—_— reasons for the opinion I have expressed regarding your 
article. 

It can easily be shown that a given weight of steam can be 
worked in a given space of time more economically from an engine 
with a slower speed of piston and fewer reci tions, than from 
an engine having a higher speed of piston and a greater number of 
reciprocations ; the initial pressure and ratio of expansion being 


equal. ; 

Let us take the example, as mentioned in your article, of the 
extreme case of an engine cutting off at one-fourth of its stroke 
and making only one (single) stroke per minute; comparing it with 
another engine using the same weight of steam and making 100 
(single) strokes per minute, the steam in each case being of the same 
initial pressure and cut off at the same proportion of the stroke, 
without which there can be no proper comparison of economy. 

It is evident that the smaller cylinder in this case must be one- 
hundredth part the capacity of the larger cylinder. Let the 
smaller be 10in. in diameter and 12in. length of stroke, and the 
larger 31°625in. diameter, or ten times the area, and 10ft. stroke, 
being also ten times the length of stroke. The capacity of the 
latter is 100 times that of the former, or 94,200 ctibic inches to 
942 cubic inches, ports not being considered in either case. The 
speed of piston will be ten times, and the number of reciprocations 
100 times greater in the smaller than in the larger engine. We can 
suppose that no heat escapes through the lagging of the cylinders 
in either case, as this can practically be made so small as not to 
affect the argument. The diameter of the larger cylinder being 
31°625in., the circumference is 99-3in., and as the cut off takes place 
at 30in., or one-fourth of the stroke, the surface with which the 
steam at full pressure comes in contact is 993 X 30 = 2,979 square 
inches, and the remaining three-fourths of the cylinder with which 
the steam, gradually decreasing in pressure and temperature, comes 
in contact, has a suriace of 99°3 X 90 = 8,937 square inches, making 
a tofal surface in the body of the cylinder, to be heated by the steam 
for a greater or less period, of 2,979 + 8,937 = 11,916 square 
inches. As that end of the cylinder farthest from the piston when 
terminating its stroke has been in contact with the steam during 
the whole period of its stroke, or one minute, and that end nearest 
the piston for an infinitely short space of time, the average time 
during which the whole surface of the body of the cylinder has 
been exposed to the heating influence of the steam is one-half of 
the time, or 30.seconds. The steam has, however, also been in 
contact with one end of the cylinder and one side of the piston 
during the whole period of the stroke. The area of the cylinder 
being 785°5 square inches, it follows that 785°5 x 2 = 1,571 square 
inches, has also received heat from the steam during 60 seconds. 

It does not put the case fairly to say, as in your article, that this 
cylinder, having its steam cut off at one-fourth of the stroke, is being 
heated during 15 seconds, and cooled during 45 seconds. A portion 
of the heat “ape to the first 30in,. of the stroke by the hotter 
steam is certainly taken up again, during the latter three-fourths of 
the stroke, by the steam as it decreases in temperature ; but this heat 
assists in raising the average temperature throughout the stroke. 
I shall consider here, therefore, that the cylinders in both cases 
are being heated during the whole course of the stroke by the steam, 
and that they are cooled only by the exhaust. When we examine 
the action and duration of the exhaust on the cylinder we find that 
that end of the cylinder farthest from the piston at the beginning 
of its stroke is subjected to the cooling influence.of the atmosphere 
or condenser during the whole period of the stroke, or 60 seconds, 
the time of exposure gradually lessening in duration towards the 
other end, where it becomes infinitely short, so that the average 
time of cooling for the whole surface of the body of the cylinder 
is 30 seconds, as in the average time for heating. The end of 
cylinder and one side of piston on the exhaust side are in same 
manner also exposed during the whole stroke, or 60 seconds, to the 
cooling influence of the atmosphere or coudenser. The total 
surface, therefore, cooled for an average time of 30 seconds is 11,916 
square inches, and for 60 seconds, 1,571 square inches per stroke, 

The effects above described are obvious and well understood ; but 
it is necessary to state the case exactly in order to make a fair com- 
parison with the high speed engine. 

We come now to examine the heating and cooling of the steam 
and exhaust in the smaller or high speed engine. Its diameter is 
10in.; area, 78°5 square inches; circumference, 31-4in. As the 
steam is cut off at 3in., or one-fourth of the stroke, the surface 
exposed to the heat of the steam at its initial pressure is 94°2 square 
inches, and the whole surface per stroke exposed to the heat of the 
steam at its terminal pressure is 377 square inches, very nearly. 
The duration of a stroke being in this engine 6 of a second, the 
average time of exposure will be, as in the other engine, one-half, 
or ‘3 of a second per stroke. The ends of cylinder and side of 
piston, amounting to 78:5 X 2 = 157 square inches, will, in like 
manner, be exposed during *6 of a second per stroke, The surface 
exposed to the cooling influence of the exhaust will also amount to 
377 square inches per stroke for ‘3 of a second, and 157 equare 
inches for ‘6 of a second. The total surface, therefore, per minute 
in the high speed engine exposed to the heating and cooling 
influences of the steam and exhaust will be 877 X 100 = 37,700 
equare inches for an average of 30 seconds, and 157 X 100 = 15,700 
square inches for 60 seconds, against a total surface in the slow 
speed engine of 11,916 square inches for an average of 30 seconds, 
and 1,571 square inches for 60 seconds, showing that in working 
the same weight of steam the surface exposed to beating and cooling 
in the body of the cylinder of the engine with high speed of piston 
and quick reciprocation is 3°16 times greater than that in the slow 
speed engine, and in the ends ten times greater, the time of 
exposure being equal in both engines. It will be evident that 
under these conditions, aud looking to proportions of surfaces only, 
the absolute amount of heat lost by either will be ‘very nearly in 
proportion to their surfaces. 

It remains, however, for us to examine the loss of heat from each 
cylinder independently of the surface exposed, that is, whether the 
smaller engiuve will absolutely lose more or less heat by being 
exposed 100 times in the minute to the cooling influence of the 
exhaust—‘6 of a second each time—than the larger engine with 
only one exposure in the same time, but 100 times longer in dura- 
tion. 

It is, of course, allowed that a lesser amount of heat will be lost 
from a given surface, if exposed to a cooling influence, in a shorter 
than in a longer space of time; but in comparing the case before us 
the loss will be found very much greater in the high speed engine, 
and that on account of the following circumstances. The greatest 
loss of heat occurs at the instant the exhaust takes place from the 
sudden expansion of the steam in being liberated from the cylinder. 
At this instant also the whole surface of the cylinder is exposed to 





the cooling influence of the exhaust, and the loss of heat is still 
further augmented at this moment by its being- the moment of the 
greatest difference of temperature between the cylinder and. con- 
denser or atmosphere. I am not sure if the curve could be very 
exactly drawn that would show the ratio of loss of temperature in 
given units of the time of a stroke in any particular case. It will, 
of course, vary with the difference of the terminal pressure; but I 
believe I do not overstate the amouut when I say that, in an engine 
having its exhaust open during one second per stroke, and the 
terminal pressure 5 lb. per square inch above that of the atmosphere 
or condenser, the loss of heat from tbe cylinder during the first 
fourth of the second is equal to the whole during the remaining 
three-fourths of the second. If this is even approximately correct 
it will unquestionably follow that—though in the case of the engine 
making 100 strokes per minute the heating and cooling influences 
have only one-hundredth part of the time to penetrate the metal 
that they have in the engine making only one stroke per minute— 
yet the absolute loss of heat caused by the 100 exhausts will 
be very much greater than that caused by the one exhaust. 

If to all this be added the loss from friction (which must be at 
least three times greater in the high speed engine) and the loss of 
steam in ports, the econoniy of the slow speed engine must be very 
much greater than that of the high speed engine. 

The advantage of the slow speed engine, with few reciprocations, 
would become more apparent were its stroke reduced to, say, ft. 
and its speed incre to thirty revolutions, or 300ft., per minute, 
being about the normal speed of engines of sam Let the 
initial pressure of the steam be’ 25,16. ps 
cut-off take yo at one-eighth of. @ 
steam worked by the engine per minute’ 
75 times (supposing that steam of this 
used in the former case), and if theprope 
power would be increased in a greater Lior 
perceived that a very large amount Of useful em 
out by this engine. If, on the tlie ‘hand, 
made to work up this increased weight of 
speed of piston—the cut-off taking place, as q } 
one-eighth of the stroke—it wilkrequire to m§k@.1,$00 revolutions, 
or 3,0U0ft. per minute, a speed of piston and Runiber of reciproca- 
tions which should, on your theory, approach very nearly the 
ne plus ultra of economy in thé use of steam. I think, however, 
that it will be evident to any practical engineer that, under the 
conditions given, it would be im ible to obtain any useful effect 

tf wo require, indeed, to be an 


whatever from this engine; : 
to that speed after cutting 


engine excellently well made te : 
its shaft clear of everything an ing it to turn itself only. 
posed, on & cursory exami- 


It is very likely that many may be’ or 
nation of the subject, to accept the ry of economy arising from 
high speeds of pistons, especially thoge who have :ound consider- 
able economy from allowing their e to work at a higher speed 
and using steam of a hi-her pr with @ greater amount of 
expansion ; but the economy in such cases.ariges, not from the high 
speed of piston and increased reciprocations, but from the use of a 
higher pressure and greater expansion of steam, both of which are 
entirely different things; and so far from laying it to the account of 
the high speed of piston and increased reciprocations, I hold that if 
the cases I have given prove anything they prove that steam of the 
same weight and pressure could have been used in another engine 
with still greater economy—with tho speed of piston decreased and 
the number of reciprocations fewer. . 

I had intended to give a comparison of engines with cylinders of 
same diameter but with different lengths of stroke, so that one 
would have a greater number of reciprocations than the other in 
working the same weight of steam; but this letter is already too 
long, and the examples given are sufficient for my argument. 

I would only add, further, that from the foregoing examples I would 
deduce the corollary that, in working throush an engine & woo 
weight of steam from a given pressure and at a given ratio of ex- 
pansion, a high speed of piston and rapid reciprocations are, per s¢, 
adverse to economy. James Howpen. 

Glasgow, 21st October, 1865. 















Hons be taken the 


ler engine be 
increasing the 
bther engine, at 











THE DUBLIN TRUNK CONNECTING RAILWAY, 

Srx,—In a notice of the Dublin Trunk Vonnecting Railway and 
tunnel under the river Liffey, which appears in Tur nore of 
last week (Oct. 27), 1 observe the following words, couveying & 
misstatement which I will be obliged by your enabling me to cor- 
rect:—“ The engineer, Mr. John 8S, Burke, by whom the works 
were designed,” &c. &c, Mr. J. 8. Burke and I myself are, and 
have from the commencement, been joint engineers to this lino; 
every part of the designs and specilications have been, and are 
being, prepared by us conjointly; and for all of them we are alike 
and equally responsible to our directors. z 

The first conception of a railway connecting the Irish trunk lines 
by a tunnel beneath the Liffey originated with me several years 
since; the suggestion of forming that tunnel at or near the mouth 
of the river is due to the secretary of the company, Mr. Richard F’. 
Mulvany; and the precise position which we have finally chosen 
for it was fixed by my colleague, Mr. Burke, O.E. 

The cordiality and mutual esteem that have always existed be- 
tween Mr. Burke and myself would induce us equally to wish the 
preceding correction made in your columns. 

Offices, 11, Bridye-street, Westminster, 

80th October, 1865. 


Ropert Mauer. 





NAVAL ENGINEERS. 


Sim,—Upwards of two years ago I saw, while reading a leader in 
Tue Enaiverr, entitled “ Royal Naval Engineers,” that you were 
pleased to state that they were undeniably officers, although not of 
the quarter-deck—an error that I intended to correct at the time, 
and should have done so had I been in England, but, being at sea, I 
let the matter drop, and thought no more about it until perusing the 
leader entitled “ Engineering Legislation of the Session,” in your 
paper of July 14th, 1865, where you quote from Sir W. Miles’ 
speech upon the navy estimates, in which he took the opportunity of 
informing the House of some of the grievances that the engineer 
officers suffer from, showing their equal claims with other officers 
(not petty officers, as stated) ranking with them. 

i beg to inform you and your readers, that all engineers in the 
royal navy are bona fide officers, and of the quarter-deck likewise; 
all of whom have the honour of holding her Majesty’s commission 
according to their respective rank, with the exception of the assistant 
engineer, second class, who is a subordinate officer, aud appointed 
by order the same as a midshipman, with whom he has relative rank. 

You will please excuse the liberty that I have taken in address- 
ing you upon this subject, because if such assertions were to be 
allowed to pass to the world—through the columns of your valuable 
and influontial paper—that engineer officers, R.N., were “ not of the 
quarter-deck,” “ petty officers,” &c., uncorrected, it would, in all pro- 
bability, be the cause of adding one more to the already long list of 
grievances under which we labour so heavily, but live in hopes of 
seeing very shortly, to a great extent, removed. 

Aw Assistant Enaineer, First Cuass, R.N, 

Santa Marta, September 30th, 1865. 

[Our correspondent has misunderstood the sense in which it was 
staved that naval engineers were not quarter-deck officers. We 
cannot hold ourselves responsible for tue statements made in the 
speech referred to.—Ep. E. | 

New Bares at Pracve.—On the 19th ult. the foundation stone 
was laid of a new suspension bridge over the River Moldan, at 
Prague, which is to be named in honour of the Emperor “ Franz 
Joseph’s Brucke.” The ceremony was performed by the Governor 
of Bohemia, in presence of the Cardinal Archbishop of Prague 
(Prince Schwarzenberg) and many of the nobility and clergy. The 
bridge is to be constructed from the designs of Messrs. Ordish and 
Le Feuvre, of Westminster, who were successful against eleven com- 
petitors from Holland, Austria, Germany, and France. 
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WILSON’S IMPROVEMENTS IN INJECTING LUBRICANTS INTO BOILERS, CYLINDERS, Xc. 








Tuese improvements, patented by Mr. H. Wilson, of Stockton-on- 
Tees, consist, first, in the construction of apparatus for injecting 
tallow or any lubricant into steam boilers, for the prevention of 
priming or em The following is the mode of constructing the 
said apparatus :—The patentee forms a vessel or reservoir, cylindri- 
cal by sagen of brass or any other metal, and fixes this vessel 
on the boiler, or any convenient position ; inside of the said vessel 
or reservoir is a small force pump, with hollow plunger, perforated 
with small holes, and on the bottom end an ordinary valve of brass, 
leather, or any elastic substance; to the bottom of the pump is 
attached a box in which is fixed an ordinary valve of brass, leather, 


or india-rubber; to the box is attached a stop cock; between the spout O; if when this is opened water flows out of the spout, the | were held in 


stop cock and the boiler is formed a communication by a tube of 
brass or any other metal attached to each by screws and nuts. For 
working the pump, inside of the upper part of the aforesaid vessel 
or reservoir is provided a round shaft with a lever, one end of this 
shaft working in a bush or bearing inside the vessel, while the other 
end passes through an ordinary stuffing box to the outside of the 
said vessel ; on the outer end of this shaft is a wheel or handle; the 
inner lever on the shaft is connected to the plunger of the pump by 
a hinged connecting rod. The method of working the apparatus is 
this :—The vessel or reservoir is filled with the lubricant ; the sto 
cock is then opened, the wheel or handle on the shaft is turned, 
which actuates the plunger of the pump, the lubricant is drawn out 
of the vessel into the pump, and thereby injected into the boiler 
through the aforesaid tube. 

Fig. 1 in the accompanying engraving is a section, and Fig. 2 a 
plan, of the apparatus for injecting tallow or any lubricant into 
steam boilers for the prevention a priming or dl 
reservoir containing the lubricant; B represents a part of the boiler 
to which the reservoir is attached; C is a force pump formed in or 
attached to the reservoir; D, a plunger aed werd. with small holes 
working in the pump; E is a valve on the bottom of the plunger; 
F is a box attached or cast on the bottom of the pump; Gis a valve 
fixed in the box F; H is astop cock on the box; 1 is a pipe or tube 
leading from the stop cock to the boiler; K is a shaft fixed in the 
reservoir A, one end of which works in the bearing J, while the 
other end passes through the stuffing box L; M is a lever fixed on 
the sheft K for imparting motion to it, while the lever N is connected 
to the plunger D by the connecting rod O. 

The action of the injector is as Riowe :—The reservoir A is filled 
with the lubricating matter; the stop cock H is then opened; the 
lever M is now moved up and down, thereby imparting action to 
the force pump plunger D, by which the lubricant is drawn out of 
the reservoir, and forced into the boiler through the valve G, the 
stop cock H, and the tube I. 

Fig. 3 is a section, and Fig. 4 a plan, of another form of injector. 
A isa steam-tight reservoir fixed on a steam boiler or vessel, as 
represented by B; C is an ordinary valve fixed on the top of the 
reservoir, and secured by the screw toggle or clamp D, D; E isa 
cock fixed in the bottom of the reservoir, having two noles f, f', 
puuing through it parallel with each other; G is a tube extending 
rom the hole / into the interior of the reservoir; while H is a 
tube extending from the hole 7 into the interior of the steam boiler, 
and terminating above the water line in the boiler; the tube I and 
the second hole /! form a communication between the steam boiler 
and the bottom of the reservoir. 

The mode of operation in this injector is as follows:—The reser- 
voir A is filled with the lubricant through the upper valve C, which 
is then clesed ; the cock E is then opened, and the steam passes 
from the boiler through the tube H and the corresponding hole f 
into the tube G to the upper part of the reservoir, presses upon the 
lubricant, and expels it from the reservoir through the hole ¢! and 
the tube I into the steam boiler or vessel. 

Fig. 5 is a section of another form of injector fixed to the steam 
pipe, as shown by B. A is a steam-tight reservoir; © an ordinary 
valve fixed on the top of the reservoir, and secured by the screw 
toggle or clamp D, D; E is a cock fixed in the bottom of the reser- 
voir, having three holes /, /!, /", through it; G is a tube fixed in 
the centre hole 7; on the top of G is the regulator cock H, from 
which there are three holes or outlets, jy J) J", at different heights 
from the upper part of the cock, and couverging into one hole at 
the bottom of the cock ; the plug of the regulator cock is moved by 
the rod K, passing through the stuffing box X; L is the handle of 
the rod K; M is a sector, graduated to show the position of the plug 
in the regulator cock, as shown on Fig. 7. In the hole /" in the 
cock E is a tube N, leading to the upper part of the reservoir, and 
terminating about a quarter of an inch of j', the bottom part of N 
communicates with the spout O. The mode of operation is as 


uling. A is a| 


follows :—A is filled with the lubricant through the valve C, which 








bined, the Scorpion maintained a speed of three-quarters of a knot 


is then closed; the cock E is now opened to the steam pipe of the | per hour in excess of the Wivern’s rate of going. On or off the 


engine B; the steam passes up the hole /1 and tube G, through the | wind, under sail, the result was the same. 


On one occasion, with 


regulator cock H and the outlet j', to the top of the reservoir, con- | the wind in the Channel at south, and a heavy rolling sea setting in 

denses, and falling into the lubricant in the form of water, raises a | on the English land, a cask was thrown overboard from the Scor- 

proportionate quantity of the lubricant to the height of one or other | pion and steamed round at full speed, without easing her helm or 

of the tubes j, 7’, j"', through which it falls into the tube G and the | slowing her engines, and snap-shot practice was made at the cask 

cock E into the steam pipe B, becomes there mixed with the steam | from the 12-ton smooth-bore 150-pounders in the vessel’s turrets. 

in its passage to the — and valves. To ascertain when the | The results were highly satisfactory, every shot fired being within 
! 


reservoir requires refi 


is turned to open the communication between the tube N and the | ordinary ship’s cutter floating in the same position. 


ing with the lubricant, the plug of the cock E | a few feet of the cask’s centre, and certain to have struck an 


The guas 
rfect control by their winch purchases, and the 


reservoir requires retilling with the lubricant, but if, on the contrary, | results were altogether beyond the warmest expectations of the 
the lubricant flows from the spout there is still sufficient in the | advocates of the turret principle of mounting heavy ordnance for 
reservoir for use. The water is removed from the reservoir by | sea service, even with their knowledge of the extraordinary results 


turning the plug of the cock E, so as to open the passage between | obtained from the trials of the Royal Sovereign. 


| the hole fund the spout O. 


Both vessels, as a 
matter of course, took seas in liberally over their low decks amid- 


Fig. 6 shows « section of another modification of Fig. 5, in which | ships, but their lofty bows (made by their raised topgallant fore- 
the bottom cock E, as shown in Fig. 5, is dispensed with, and the | castle) kept both dry when their heads could be kept to the seas. 
reservoir is fixed directly to the steam pipe. A is the reservoir; | No water, at any time, however, entered their turrets. The tripod 
B, the steam pipe; O, the inlet valve for filling the reservoir with | masts of the Wivern have stood most admirably throughout the 


the lubricant; D, D, screw toggle or clamp for securing the same; 
| G, the tube for communicating with the steam pipe and the regulator 
| cock H; j, 71, j", are the outlets from the regulator cock; M is the 
| graduated sector; N, the pointer to indicate the position of the 
| regulator on the index; L, the handle for moving the regulator ; 
| P, a small cock for freeing the reservoir from the water; Q, a screw 
plug for cleaning out the reservoir. The action of this injector is 
similar to that described in Fig. 5. 
| Fig. 7 shows an adaptation of Fig. 5 for locomotive engines, the 
| Side of the reservoir being attached to the smoke box, as shown by 
| B, while the tube E is attached to the steam pipe of the engine. 

A is the reservoir; B, the smoke box; C, the valve for filling the 
| reservoir with the lubricant; D, D, screw toggle or clamp for 
| securing the same; E, the tube which communicates with the re- 
| servoir and the steam pipe; P, a cock for freeing the reservoir from 
| water; O, the spout for ascertaining when the lubricant is exhausted ; 
L, the handle of the regulator cock ; M, the graduated sector ; N, the 
index pointer. The action of this injector is likewise similar to that 
described in Fig. 5. 








Aw Ironctap ror Turkey.— Within the last few weeks the 
Turkish Government have sent over an order for the construction 
of a powerful ironclad frigate, designed equally for offensive or 
defensive purposes. This vessel, the designs for which have, it is 
moar earl been prepared, at the request of the Sultan, and with the 
permission of the Admiralty, by Mr. Reed, the Chief Constructor of 
the Navy, is intended to plated not only along her broadside 
battery, Bat from stem to stern, with plates 8in. in thickness. Some 
idea of her size and tonnage may be formed when it is stated that 
she is intended to carry an armament of thirty-three of the largest 
| guns, while her machinery, which will be of a minimum of 1,500- 
horse-power (uominal), will propel her through the water at a mean 
speed of fifteen knots an hour. The Turkish Government is in 
| treaty with the Thames Iron Shipbuilding Company for the con- 
struction of the vessel, which will embody all the structural im- 
provements iutroduced in the Minotaur, Bellerophon, and others of 
our ironclad ships, rendering her, perhaps, the most powerful iron- 
clad vessel in the world. 

Tue Liverroot Rams.—Her Majesty’s double-turreted screw cor- 
vettes, Wivern, Capt. Burgoyne, V.C., and Scorpion, Capt. Comme- 
rell, V.C., have both arrived at Spithead from Portland ou the con- 
clusion of their experimental Channel cruising. Both vessels 
having left Spithead, their orders were to make Portland roads their 
anchorage ground each night, and, according to directions, to steam 
or sail out to the southward of Portland Bill, and try their powers. 
In accordance with these orders, the Wivern and Scorpiou have been 
tested fully in all weathers possible in the Channel, under steam 
alone, under canvas alone, and under steam and canvas conjointly, 
the waist bulwarks of each ship being both lowered and raised on 
each trial. Under steam alone both vessels were taken into the 
terrible “ race” of Portland during the prevalence of a very stiff 
gale, and were laid for some time broadside on to the seas and the 
tideway. Under these trying circumstances the Wivern rolled 
24 deg. each way, and the Scorpion 14 deg. Under canvas alone, 
and also under steam and canvas combined, the Scorpion rolled in 
the same proportionally less degree than the Wivern, and under all 
circumstances, whether under steam or sail separately, or both com- 











trials. Indeed, there is not a sign of a crack or starting of the paint 
on the exterior of the tubes at any one of the — and no severer 
test could possibly be applied than this. The Wivern was undoubt- 
edly the more uncomfortable vessel, and shipped far the greater 
seas of the two, but it must be remembered that her turrets are 
loaded with 180 tons of iron ballast for her guns, ammunition, and 
carriages (not yet ready for her), while the Scorpion carries her 
guns, carriages, and ammunition, each in proper distribution. This 
latter circumstance will sufficiently account for the difference expe- 
rienced in the “roll” of the vessels between 14 deg. and 24 deg. 
The difference in the speed of the vessels cannot be so easily 
accounted for. The Scorpion under all circumstances, of steam or 
sail together or separately, has always exhibited the same supe- 
riority in this respect over the Wivern. They havo always, as now, 
been tried under the same conditions of draught of water forward 
and aft, and the same supposed displacement, and the pitch and 
diameter of their screws (of this, however, we have no positive cer- 
tainty) are supposed to be the same. Both vessels were built from 
one set of drawings, their engines were made from one set of 
patterns, and both were built alongside each other in Birkenhead 
docks. if the difference in speed had existed only under sail, then 
the failure of the Wivern in that respect might have been attributed 
to the resistance which might possibly be supposed to be offered by 
the tripod masts; but as the same difference exists under steam as 
under sail the tripod masts are clearly not to blame, and the fault 
can only be laid to a positive difference in the form of each vessel’s 
bottom, notwithstanding they were built from one set of drawings. 
This result cannot be at all surprising if we consider that both 
vessels were built in a great hurry, and certainly not for her 
Majesty’s navy, or to meet after-trials at the hands of the Admiralty 
officials and professional critics. The rig of both vessels was 
arranged since their purchase from Messrs. Laird by the Admiralty. 
The Wivern’s rig, witb her tripods and royal yards, owing to some 
unnecessary complication aloft, which cau be easily remedied, bas 
been found during the recent trials to ba inferior in handiness to 
that of the Scorpion, which has a double topsail yard and upper 
Canningham topsail. The vessels, for tueir tonnage, may be con- 
sidered to have worked admirably under steam or sail, and to have 
proved themselves to be good vessels. They have most certainly 
not been tried in summer weather, but have been tested in every pos~ 
sible way during the past fortnight in all weathers, from the 
strongest Channel gale to the wind at a force of 7 (and the wind 
has never been lower during the trials), off the storm-beaten Head of 
Portland and in the broken waters of its tideway or “race.” Each 
vessel has been found to steer well so long as the screw was kept 
revolving, but with the screw at rest and under sail aloue they 
steered “anywhere.” This is naturally and reasonably enough 
attributed to the fact of the screws being fixed and three-bladed, 
two of the blades being thus always at right angles to the vessel’s 
course. With a two-b'aded Griffiths’ screw the blades could be set 
vertically when the vessel is uader sail, and thus no depreciating 
effect could be produced by them upon tho vessel's steering or 
upon her speed. The Scorpion has carried away one crossh 

guide, and will require the necessary repairs. Both vessels are, 
however, ordered into Portsmouth harbour, and will require some 
three weeks’ time there to make good their alterations and fittings 
for service. Both are at present exceedingly ill-ventilated, damp 
*~ween decks, and altogether uncomfortable to both officers and men. 
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NOTICE. 

We beg to inform our readers that, with the commencement 
of the new year, THE ENGINEER will be printed through- 
out from entirely new type, which is now being cast for 
the purpose. A further announcement will be made 
in an early number. 








TO CORRESPONDENTS, 


T. M. (Pimlico).—Too late ; next week. 

B. O. W.—iWe shall be glad to receive the remainder, when all can be used 
together. 

Puncu.—1. We shall feel pleasure in meeting your wishes. 
made in both ways 

H. L.—We shall endeavour to find the article to which you refer. 
not gwe us some idea of its date ? 

Vortex.—Robertson’s patent is numbered 662, 1856 ; it is still in force, the 
£100 stamp duty having been paid. Gale's patent is numbered 1679, 1865. 
J. W.—J/ you refer to our number of Sept. 8, page 158, you will find the 
price marked 28. 6d. The specification marked 4d. in our index list is 

No. 2484 with an asterisk, and relates to a different invention, 

G. P.—Anair vessel capable of holding a couple of gallons at least, will prove 
of great service. It should be placed as close to the pump as possible, be- 
tween the delivery clack of the pump and the check valve on the boiler, The 
noise is caused by the valves beating on their seats. The lift of the delivery 
valve is greater than it need be; fin. is enough, unless, indeed, the pump is 
already too small to supply the boiler. A cock must be provided to supply 
air to the vessel, otherwise, efter a time, it will fiil completely with water, 
all the air being absorbed. 


2. Washers are 


Can you 


THE CLYTEMNESTRA. 
(To the Editor of The Engineer.) 

Sir,—Commercially interested in two steel works where the Bessemer 
process is successfully and profitably carried on, I cordially agree with the 
praise which you bestow upon steel plates, in your article on the Bessemer 
process of 20th October ; but I beg leave to upset the validity of your 
illustration. 

The Clytemnestra was built by Messrs. Jones, Quiggin, and Co., princi- 
pally, if not wholly, of puddle steel, manufactured at the Hoerder Steel 
and Ironworks in Westphalia; and, although we turn out at these works 
excellent Bessemer stee! plates, we believe our puddle steel to be superior 
in tenacity, and recommend it for all purposes of constructions exposed to 
rough usage. F. A. Rocuussen. 

9, Friday-street, Cheapside, E.C., Oct. 30, 1865. 
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THE GAS EXPLOSION AT NINE ELMS. 


AFTER the gunpowder explosion at Erith, the reservoir 
bursting at Sheffield, the older petroleum explosion at 
Liverpool, there lucked nothing but a pretty good gas 
explosion to make up the category of disaster. This last 
was furnished us on Tuesday at about 2 p.m. by the sages 
of the Lonéon Gas Company ; and, in bringing a practical 
acquaintance with the effects of the fire-edamp of the 
colliery to our doors, at least ten men’s lives have been 
suddenly cut short. As is usual in such cases, the daily 
journals, and more especially the Zimes, have teemed with 
the most ridiculous theories and suppositions. We may 
as well say at once that a careful examination of the scene 
of the disaster ought to considerably calm the fears felt by 
the Times that dt. Paul’s, Westminster Abbey, and the 
Houses of Parliament may be any day blown up by gas- 
holders. 

The state of things before the explosion is easily ex- 
plained. Within a distance of about 150 yards from each 
other were two large gasholders of the usual construction, 
each charged with about a million cubic feet of gas. These 
large cylinders, of about 12 wire-gauge plate, some 150ft. 
in diameter and 60ft. high, were thus raised up to the full 
range by the gas inside. Within a few paces of the No. 1 
gasholder, at the northern end of the works, was erected 
the meter-house, a building about two storeys high, and 
thus about as tall as the adjacent gasholder when full. 
Within this substantially built house were three 24-in. 
mains, with their “ governors,” for regulating the supply. 
Surrounding this meter-house and gasholder No. 1, were 
a number of buildings, such as the large retort houses, and 
a large new building intended for offices. his last is also 
erected very near to gasholder No. 1. Within a few yards 
of the meter-house is the fire of an ordinary smith’s Pc 
and, it being winter, there was also a fire in an ordinary 
grate in the meter-house itself. There were doubtless, also, 
other fires and lights about. It is even not improbable 
that, it being about two o’clock, and only a short time after 
dinner, some of the party of plasterers finishing the meter- 
house may have been smoking—though this is, of course, 
@ mere surmise on our part. 

Such was the state of the principal inert actors in the 
terrible performance that was to follow. By a comparison 
of their original and present state we will attempt to 
deduce the successive acts in the disaster. The 
evidently very substantially built meter-house is 
completely blown to atoms, and almost as completely 
Swept away. Even the foundations are partially 
antes Jaga The three solid cast iron 24-in. mains are, 

‘owever, intact, and were partially in use at the time 
of our visit. The roof of a building just opposite, and at 
—_ angles to the metre house, has its roof driven in. The 
inn of the adjacent gas holder has also a large hole extend- 
the over, at & rough guess, about a third of the area of 
pea nag The plates are doubled back in the same way 
e brass tubes of an exploded locomotive boiler are 

ee thrown back. The angle iron framing is, never- 
ie "2 scarcely affected to the eye. At only one place 
me e rent extended across the diameter—the plates 

urally giving way at the rivetted seams—and the whole 





cover being rather crumpled and distended. Wecould not 
tell how the cylindrical sides were affected, as they were 
necessarily hidden under the water. The plates of the 
No. 2 gasholder, 150 yards distant, were scarcely affected ; 
there being also but a comparatively smaller rent, which 
was rapidly undergoing repair. It must be noticed that 
the rents in the tops of both gasholders are each at the 
side adjacent to the former meter-house, so that a line 
drawn from both holes would pass through this building. 
It must also be borne in mind that the ruptures’of both 
holders did not occur in the longitudinal seams—which are 
necessarily only half as strong as the.end seams in a vessel 
exposed to internal pressure—but in the flat tops. 

It is of course always very difficult in the course of a 
casual inspection to come at a connected explanation of an 
occurrence which necessarily more or less destroys its own 
evidence, as well as some of its human witnesses. It is 
more than probable that the evidence to be given at the 
inquest may throw more light on the matter. But it is 
clear to our mind that the disaster began in the meter- 
house. It is here, and here only, where what may be termed 
a true explosion occurred. It is here where the explosive 
combination of the carburetted hydrogen and atmospheric 
air was formed. By some means or other, one of the mains— 
most probably at one of the three governors—gave forth gas 
within the enclosed space of the metre-house. It is in 
fact generally stated that the foreman, one of the sur- 
vivors we believe of the calamity, detected here an escape 
of gas, and went for a supply of water to make the leak- 
ing joint. Once this took place, mere access to a light 
would cause an explosion. We do not think that the 
explosive mixture obtained access to the smithy fire 
just opposite. From the completeness of the destruction 
of the house it was most probably lighted inside. An 
explosion forcible enough to blow such a house to atoms 
must have been necessarily attended with a considerable 
concussion of the air, accompanied with a projection on all 
sides of the heavy materials of the iron roof of the house. 
It is scarcely possible to imagine that a portion of the 
roof or of the building did not strike the immediately ad- 
jacent gasholder, and most probably also No. 2 holder, 
though 150 yards distant. With the attendant concussion, 
destroying the equilibrium of the imprisoned and weighed- 
down gas, a projectile would all the more easily make 
its way through the thin plate. Did we not consider the 
position of both rents, we might even suppose that the 
mere concussion of the air helped the imprisoned gas to 
find the weakest places in the holders. ‘Two million cubic 
feet were thus most probably simultaneously liberated into 
a space, within which, a fraction of a second before, an 
extensive fiery explosion of gas had occurred. ‘The two 
holders, with their respective streams of gas, were thus 
converted into a pair of gigantic gas-burners—and nothing 
more. In spite of the Zimes, no explosion took place 
inside either of them. How could an explosion have taken 
place? How could the dead pressure of the atmospheric 
air have forced its way into the holder against the living 
force of the stream of ignited gas rapidly issuing under 
pressure? And if it be wished for a moment to maintain 
the ridiculous theory that there was, ab initio, an explosive 
mixture, how is it that they were not torn to atoms like 
the meter-house? How was it that the offices, about as 
close to gasholder No. 1 as the meter-house, were scarcely 
affected by the supposed “ explosion ” of the holder? 


The lesson to bo drawn from the occurrence is not that 
a gasholder is dangerous per se, but rather just the 
contrary. ‘T'wo gasholders, each containing one million 
cubic feet of gas, did not explode under conditions most 
favourable to such an occurrence, and they did not explode 
for the very same physical reasons that the gas burner of 
the Zimes writer did not explode while he was writing his 
article for the “leading” journal. If, however, the mains 
had not been boxed up in a building, the explosive mixture 
could not have formed itself—the escaping gas would have 
probably simply diffused itself through the general atmo- 
sphere. 


LES CONSEILS DES PRUD’ HOMMES, 


Wirutn the last few months the universal and general 
prosperity of trade has brought with it the attendant 
crop of strikes. Such industrial wars and rumours of 
wars are now prevalent. ‘here is every prospect, for 
instance, that some 6,000 of the South Yorkshire colliers 
will shortly be in the state of enforced inactivity of a more 
or less prolonged strike. It is true that many of these 
contests have ended successfully for the men; an effect 
of course due to the present rise in the price of labour. 
But it isa melancholy state of things that changes in the 
frontiers of industry should be effected by mostly sudden 
war, instead of being settled by mutual agreement or instead 
of such a war being at least preceded by milder prelimina- 
ries. When we look back at the immense sums which, as 
we lately reminded our readers, have been absolutely lost 
to the country during the numerous and desolating strikes 
of the last quarter of a century—when we remember the 
intense misery so often suffered by numerous families, the 
failures amongst employers, and the resulting hatred and 
distrust between classes whose interests are so intimately 
hound up together—it is impossible to resist the conclu- 
sion that the continual occurrence of strikes in Eugland 
forms an ever-bleeding sore, a constant drain on our 
industrial resources, and a continual danger to our manu- 
facturing pre-eminence. Of course strikes are-a rough 
means for adjusting the claims of labour. ‘hey indeed 
succeed in prosperous times, just as a lock-out succeeds 
when trade is bad. But it 1s simply irrational to look 
upon strikes as necessary manifestations in a contest be- 
tween the claims of labour and capital; and every une 
agrees that, as soon as possible, some means ought to be 
attempted to prevent them. Remembering tiat, for 
various reasons, strikes but comparatively ecldom, if ever, 
occur in other countries—not even in America, where indi- 
vidual freedom is, or was, so compiete—Lord St. Leonards, 
in attempting last session to frame a legislative preventa- 
tive, looked for a model to the peculiar institutions of 
other countries, and more especially France. It was 
doubtless-in this way that he framed his abortive bill for 





the formation of “ Courts of Conciliation” between mas- 
ters and men, 

Under the old French term, prud’hommes—evidently 
derived from the Latin, prudentes homines—have been 
known the commercial tribunals established by the first 
Napoleon in Lyons in 1806. His original decree was 
framed with a view to extending the institution. Ac- 
cordingly it was copied in 1807 at Rouen and Nimes; in 
1808: at Avignon and other towns; so that’ by 1813, 
twenty-seven conseils des prud’hommes were in existence. 
These tribunals have both judicial and administrative func- 
tions. They act, in the first place, as courts of conciliation 
between employers and employed. Each tribunal has a 
bureau de jugement and a bureau de conciliation. In the 
first, at least two-thirds of its members must be present to 
form a court, and it sits once a week or once a fortnight. 
The court of conciliation, held by one prud’homme em- 
ployer and one prud’homme workman, sits every day, and, 
so to speak, en permanence. Before 1848, the manufactu- 
rers had one member in the general council more than the 
workmen ; but in that revolutionary year the two interests 
were represented by equal numbers, A yet more recent 
change places the nomination of the president of the court 
within the hands of the government. No lawyers are 
allowed to be present in these courts, as plaintiff and 
defendant must appear in person. ‘The work of attend- 
ance is done gratuitously by these juges de paix de 
U Industrie, as they are termed by the present Emperor 
in his “Idees Napoléonniennes.” Only the secretary 
and his clerk, attached to each tribunal, are paid by 
the community. The judgments of these courts, are for 
sums higher than one hundred francs subject to be ap- 
pealed against in a higher court, but are irrevocable for 
smaller sums. They can also punish with an imprisonment, 
lasting at the most three days, any infraction of the order 
and discipline of the workshop, or any serious impropriety 
on the part of apprentices. 

In this way these consei/s act as courts of conciliation ; 
but the law also allows them to inspect and visit manu- 
factories; to keep a register of existing trades; of the 
number of workmen; to prosecute infractions of the laws 
bearing on factories; to examine into robberies of raw 
material, and similar questions. These functions are carried 
out by the full court of assembled prud'hommes; and 
affairs that could not be settled by the court of conciliation 
proper are also dealt with by the bureau général. More 
than eighty of the principal towns in France are provided 
with the conseils. “If,” says M. Josseau, in a report 
lately addressed to the Corps Legisiatif, “ Paris itself has 
“been long deprived of these courts, if, from political 
“ considerations, the Government hesitated a long time 
“ before establishing them in the midst of the manufacturing 
“ population of Paris, they were at last obliged to yield to 
“the reclamations of the chamber of commerce be of the 
“ municipal council.” There are now four conseils des 
prud’hommes in Paris; one for metals, one for textile 
fabrics, Que for chemical products, aad one for miscel- 
laneous manufactures, 

In order to give an idea of their success, it may be suf- 
ficient to state that statistics show that amongst 100 cases 
for conciliation, no jess than 95 are usually brought to @ 
friendly termination without a recourse being had to the 
courts of Jaw. “ From 1830 to 1842,” says M. Josseau, 
* the cases submitted to the jurisdictiun of all the conseils 
“ des prud'hommes instituted in France rose to 184,514; 
“of this number 174,487 were “conciliated.” Of the 
“10,029 which were not thus settled, 4,849 were with- 
“drawn by the parties; 5,178 only were brought before 
“the law courts. In 1847, of 19,271 cases taken to the 
“69 consetls in France, only 529 were tried judicially.” 
In 1860, of the 42,166 cases (in which Paris figures with 
18,669), only 2,749 were appealed against. Truly enough : 
— De tels chiffres sont le plus bel eloge qui puisse etre furt 
“ de cette paternelle juridiction,” 

It will be rememovered that some months ago several 
strikes took place in Paris, and this has doubtless been 
carelessly brought as an argument against the conseils des 
prud’hommes ; but the fact is that these occurrences took 
place almost entirely with those few trades not regulated 
by conseils. There was also another cause. ‘Ihe new law 
of the 20th of May, 1864, “ sur les coaditions,” had legalised 
unions amongst the workmen. An excellent proof of 
their good effects is that, in spite of a natural re- 
action against the previously existing measures of repres- 
sion, so few strikes did take place. Now without 
absolutely recommending the adoption in England of 
arrangements exactly of this kind, the whole question 
well merits careful consideration. For our own part, 
we firmly believe that if it were invariably illegal for a 
master to discharge a workman on the spot without 
paying him (say) a week’s wages, or if it were equally 
illegal for a man to leave his work at a moment's 
notice, much loss would be prevented in trade, and that 
strikes would not take place so often. Whatever may be 
done, or attempted to be done, the fact is undoubted that 
the present state of things is a disgrace to the common 
sense and feeling of the country. 


DEADLY TRADES, 

It kas long been held in certain quarters, that the 
“ working mau” is incapable of taking care of himself. If 
any confirmation of the theory were required, it might be 
found in the evidence of those who have made his life 
and death a subject of special study. In all that 
concerns the common relations existing between mankind 
and death, the policy pursued by the artisan is not only 
fatuous but suicidal. It is sometimes even murderous in 
the fullest sense of the term, We know that each one of 
many trades is distinguished by the existence of peculiar 
forms of disease confined to select circles. ‘Lhe nature of 
these discases is perfectly well comprehended. Physicians 
are familiar with their pathology. ‘The causes of which 
they are the results are understood even by the sufferers, 
long acquaintance with the progress of the symptoms 
effectually dissipating all uncertainty even among those 
who on other subjects are ignorant enough. Nor are 
these special diseases to be regarded in the light of 
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scourges, which set sanitary precautions and medical aid 
at defiance. On the contrary, they are almost without 
exception strictly preventible, and even curable, under 
certain conditions. It is something more than disgraceful 
to the progress, the refinement, the good feeling of the 
age, that these conditions should commonly be absent ; and 
that as a consequence a large proportion of our population 
is annually swept off the face of the earth at ages when 
men ought properly to be in ion of the fullest 
vigour of life, and capable of enjoying to the utmost all 
the pleasures which health can impart. Year by year we 
have the same gloomy picture laid before us. Ignorant 
recklessness on the one hand, and a murderous indifference 
on the other, continue unabated by the teachings of science 
or the exertions of philanthropy. Private enterprise 
struggles in vain to mitigate a great evil. It is time that 
the law should be onlel in to execute a task which appa- 
rently requires the whole strength of the nation for its due 
performance, : 

From time to time during past years, commissioners have 
been appointed to investigate the methods of life adopted 
in different departments of trade. Elaborate reports have 
been drawn up by these gentlemen, and it would be at 
once unjust and untrue to assert that much good has not 
resulted from the measures taken by a government acting 
on these reports, But we find that in no single instance 
has any direct amelioration of the condition of the artisan 
been brought about by persuasion. Either the men or the 
employers have been compelled to adopt the measures 
which are known to conduce to health and longevity. 
Masters as’a rule are not careless of the condition of their 
servants, yet we find them unaccountably supine as re- 
gards the introduction of simple rules and expedients by 
which the lives of those in their employment would be 
materially prolonged, It is urged, and no doubt with 
some truth, that the matter rests in the hands of the 
sufferers themselves, and that these last often prove so 
utterly intractable that it is vain to attempt to force iife 
on those who apparently court death, There are not 
wanting instances, indeed, in which men have struck for 
no reason other than that their employers insisted on 
certain sanitary precautions being adopted in their esta- 
blishments. Love of life is the dominant passion, powerful 
above all others, and no doubt it becomes exceedingly 
difficult to deal with men who cast it behind them, caring 
nothing for life as compared with certain old practices of 
their calling, in the rigid observance of which they have 
been trained almost from the moment they could walk. 
We find too that the most obstinate, if not powerful, minds 
are least given to change, and that their possessors lead 
after them in an iron yoke the men of the rising genera- 
tion who are properly most susceptible to moral influences. 
The lust for a certain species of power, more possibly than 
any greed for gain, has bound our artisans into guilds or 
unions which exert a peculiarly prejudicial effect. It is 
hopeless to try to influence by fair speeches or gentle 
words of wisdom, men who have made up their minds to 
immolate themselves, their sons, their brothers “for the 
“ good of the trade.” “ The trade is bad enough,” said the 
Sheffield knife-grinders to Dr. Hall, “and if men lived 
‘ longer it would be so over full that there would be no 
“such thing as getting a living.” Remonstrance is no 
doubt a good thing in its own place, but the Sheffield 
grinder who refuses to use a wotligtheg fan, or a magnetic 
guard, is surely as fit a subject for a month’s imprison- 
ment as the unfortunate who attempts to end her miseries 
by jumping off Waterloo Bridge. ‘The law does not con- 
template the influence of remonstrance in the latter case. 
It has been tried for years and found practically useless 
in the former. It is not very easy to say what constitutes 
suicide, and learned dissertations have been written on 
this theme of old. But we fancy that no great error 
would be committed did our legislators regard men who 
habitually, wilfully, and according to settled purpose, 
neglect 7 precaution which would conduce to the pro- 
longation of their lives as being guilty of something very 
like self-murder. One of the worst features of the 
trades’ union system is manifested in arbitrary enactments 
which compel men to pursue unhealthy trades after the 
most unhealthy fashion, for no other reason apparently 
than that such is the will of what we cannot help 
regarding as a detestable oligarchy. A union of work- 
men intended to secure mutual aid in sickness and in 
compulsory idleness, is a strictly legitimate combination 
which could hardly fail to have the best. wishes of every 
man thoughtful of the good of the English artisan. The 
modern trades union is unfortunately something at once 
much more and much less than this. The institution has 
of late made itself peculiarly conspicuous for evil. But it 
never appears in a more objectionable light than when its 
laws entail, as in the case of the Sheffield file cutters, the 
presence of peculiar arrangements which lead, and that 
directly, to the paralysis of the “working maa’s” best 
friend, his right arm,—‘“for the good of trade” we pre- 
sume, We shall be told perhaps that these men act 
according to the light that isin them. Possibly; but we 
must be pardoned if we point out that precisely the same 
statement has been made, and with equal truth, in the case 
of the blackest crimes which have ever disgraced humanity, 
—while it is well to remember that the law is especially 
intended to prevent individaals from acting according to 
the light that is in them, when that light only burns that 
injuries may be inflicted on the community at large. 

Once and again it has been asked how the evils known to 
exist can be remedied or even mitigated? It has been 
urged that legislative enactments cannot penetrate into the 
wretched room where the solitary artisan plies his trade ; 
nor even prove of much effect in establishments where the 
difference between master and man as far as regards the 
possession of capital or plant, exists more in name than in 
reality. Difficulties invest the subject no doubt. But 
difficulties have also invested every project yet put forth 
for improving the condition of unio’. it was not an 
easy task even to render the drainage of our metropolis as 
comparatively perfect as it is; nor to improve the sanitary 
condition of Birmingham or Glasgow or Manchester ; nor 
to provide food for the starving in Lancashire during the 





cotton famine. Yet these things have been done, and it is 
beyond question that years might be added to the lives of 
our miners, our knife and needle grinders, our felt-workers, 
our match-dippers, by the rigid enforcement of certain 
rules, which unhappily will not be observed save under 
compulsion by the present generation at least. Who will 
maintain that the bill which regulated the employment of 
children in factories has not been productive of good? 
We should be the first to deprecate the gratuitous inter- 
ference of Government in manufacturing operations; but 
in certain cases a qualified exertion of the national authority 
becomes indispensable, and we are utterly at a loss to con- 
ceive how any enactment which had the prolongation of the 
life of the artisan for its object, could be productive of 
anything but good. This interference has indeed been 
already exerted in more than once instance, yet we are not 
aware that it has in a single case operated prejudicially for 
the interests of either master or man. Mr. Bright claims 
“the working man” as his own. He possesses eloquence, 
His voice has a certain weight in the House of Commons, 
and we feel no hesitation in asserting that he could not 
possibly turn his powers to a better purpose than in secur- 
ing protection for the working man from himself and from 
his foes, by first procuring the passing of a bill for “ the 
regulation of certain trades,” and then seeing that its pro- 
visions were efficiently carried out. 

It is obvious, however, that general enactments can 
be easily evaded. A law to do real good, must embrace 
specific regulations, and the question still remains to be 
answered, How can trades now deadly be rendered healthy ? 
We shall single out two of the worst as illustrations of the 
mode in which the problem may be partly solved—mining 
and grinding. Miners sufier, first from want of ventilation 
and excessive heat, and secondly from the labour incurred 
in ascending from the depths of the earth, The peculiar 
nature of these evils is pointed out clearly enough in an 
article which will be found in another page. As regards 
one species of mining, it is not too much, perhaps, to say 
that coal-cutting machines by a kind of accident of nature, 
supply at once a remedy for the want of proper ventilation, 
and the excessive labour, to which the pitman is exposed. 
Not only is fresh air supplied in any quantity from the ma- 
chine, but it is supplied at the low temperature which is 
most desirable. It would at present be impolitic to insist 
that this machine in some approved form, should be 
invariably employed where such employment is pos- 
sible; but we feel little doubt that the time is 
not distant when such an enactment would entail no 
inconvenience. The use of the coal-cutting machine will pro- 
bably become as habitual as that of the Davy lamp. Again, 
no excuse can be urged for the employment of ladders, 
in lieu of mechanical expedients such as the man machine, 
by which the miner may be “ brought to grass” with the 
most moderate amount of exertion, instead of climbing as 
much as 400 to 500 yards at the end of his shift. In 
certain cases, shafts are doubtless so crooked that it is not 
easy to see at first sight how the machime can be 
applied; but it is to be remembered that the production of 
the man machine resulted directly from the offer of a 
premium by a few of the Cornish mining companies. If 
necessary, the same plan might be again adopted with 
equally good effect, and as there is no room to doubt that 
in nearly every instance where a shaft exists at all, a better 
means of ascent and descent can be provided than the 
ladder, Government could not go far wrong under existing 
circumstances in absolutely prohibiting its use in all cases 
where the shaft exceeded a certain depth, leaving it to 
mine owners to provide a substitute. In the end such a 
law would conduce directly to the profit of the master as 
well as the man, because it would materially promote the 
efficiency of the ‘latter. As matters now stand, in but too 
many cases the proprietor is deprived of the services of the 
miners just when years and experience render those most 
valuable. It has been proved to demonstration, time 
and again, that whereas the climbing miner is used up b 
the time he has attained the mature age of forty-five, he is 
still hale and hearty when he has been regularly carried 
to the top instead of climbing, at the age of fifty-five. In 
other words his value is increased by nearly forty per cent. 

Grinders die young of a peculiar asthma, induced by the 
inhalation of particles of steel and grit flying from the dry 
stone. For over half a century fork grinding has en- 
joyed its present reputation as one of the most unheaithy 
trades in existence. Yet it presents none of the difficulties 
attendant on the operation of mining. If the particles of 
steel and stone are kept out of the lungs, the workman 
suffers no harm. A remarkable illustration of the futilit 
of remonstrance, is supplied by certain facts connected with 
the trade. As far back as 1821, Mr. Abrahams of Sheffield 
sent to the Society of Arts a model of a mouth-piece to be 
used by needle grinders and dry grinders generally. This 
mouth-piece consisted of a small frame of wood, the upper 
and lower pieces of which were made circular to fit the 
lips. On this were fixed two or three layers of crape or 
gauze, and it was provided with a few small magnets which 
served to attract the particles of steel. ‘lo the upper part 
of this frame, was attached a wire carrying a crape guard 
of similar construction, for the nostrils. A slight frame or 
shield suspended over the stone served to convey much of 
the dust from the operative’s mouth; the respirator did the 
rest. ‘The entire apparatus worked so effectively that a 
whole host of letters may be found in the Transactions of 
the Society of Arts, —-o in the most unqualitied terms 
to its absolute efficiency. Yet the apparatus never came 
into use. Manufacturers were all in its favour, but the 
men would not have it. They said then as they | now, 
that if the trade were rendered even moderately healthy it 
would be overstocked, and this at a time when a good 
workman earned as much as £6 per week. But it is not 
necessary to resort to the use of any special appliances of 
this kind under the control of the men, in order to protect 
them. In many cases the use of a simple trunk or wind 
shaft placed over the stone and opening into the external 
air has proved of much service. It 1s well to remember 
that the revolving stone is itself a species of fan, capable 
of creating a rapid current within the trunk and thus car. 


rying away much of the dust. By supplementing these | 








trunks by an exhausting fan, it can be wholly removed. 
Here then we have an expedient placed at the disposal of 
the master, and we cannot but agree with Dr, Hall, that 
it would be prudent to make the act of grinding on a dry 
stone unprovided with an exhaust trunk, a fineable offence 
The fine to be levied from master as well as men. ‘ 

After all has been done, it may be that cases will arise 
which direct legislation cannot reach. The fact does not 
afford any justification for slackness on the part of the 
Government. Where good can be done, it is right and 
proper that it should be done. Still more right and 
proper that it should be done speedily. For years and 
ears we have proceeded on a Jaisser faire system, which 
as now been thoroughly tried and found absolutely 
wanting. There isa time for exceeding gentleness, and 
also a time for the exercise of a strong will. Govern- 
ments are usually termed “fraternal.” Ours has more 
than once proved its claim to such a title to be well 
founded, by the care which it has taken of children. 
Its interference is sadly wanted just now in favour of 
—_ who although older, are apparently little wiser than 
abes. 


STEAM ENGINE ECONOMY. 

Mr. HowDeEn’s letter, which we publish this week, is so 
carefully worded and so well reasoned upon the whole, that 
it may be taken as representing nearly all the arguments 
which can be advanced by the opponents of high piston 
speeds. It is, therefore, well worth some consideration at 
our hands, and not the less so because the conclusions 
at which our correspondent arrives are erroneous. That 
they are so, evidently arises from misapprehension on the 
part of the author. The reply to his objections may be 
summed up in a very few wank, but the subject possesses 
such general importance that we are in no haste to dismiss 
it. From first to last any discussion of the points at issue 
must be argued on theoretical grounds, but the theories 
involved are so well understood, and so consistent with 
practice, that they may be regarded as demonstrable truths 
over which no shade of doubt or uncertainty can be thrown. 

It will be perceived that our correspondent’s calculations 
are all based on the assumption that the surfaces only with 
which steam comes in contact, exert an influence on its 
economical working. In one sense, nothing can be further 
from the truth. It is true that surface does exert a con- 
siderable energy, but it is also true that it does so princi- 
pally if not wholly, because surface under practical 
conditions represents another factor of which Mr. Howden 
has taken not the slightest account. In order to render 
the matter perfectly clear it will be necessary to employ 
illustrations which, although trenching on the grounds of 
purely theoretical analysis and induction, are none the less 
accurate and satisfactory. It is also indispensable that a 
few general axioms should be laid down on which to base 
our reasoning. 

It is evident, in the first place, that the only ultimate 
source from which a cylinder can derive heat, is to be 
found in the combustion of coal within the furnace. Caloric 
is communicated from this source to the water within the 
boiler, and from thence, through the agency of the steam, to 
the cylinder. Now, assuming the case of an engine cutting 
off at one-fourth of the stroke, we perceive that only 
during one-fourth of each single stroke can the cylinder 
receive heat. During the remainder of the stroke it is 
completely isolated from the boiler. ‘We shall not strain a 
point, although we shall considerably simplify the entire 
problem, if we assume that the engine ander consideration 
is single acting. With such a condition the character of 
the results may be a little modified; the general princi- 
ples of which we write will remain substantially un- 
affected. During the whole of this first portion of the 
stroke the cylinder receives heat from the boiler, and it is 
obvious that loss of useful effect can only result then or 
subsequently, from either or both of two causes. If so 
much heat be required to raise the temperature of the 
first fourth of the cylinder, one lid, and one face of the 
piston, that a portion of the steam entering is condensed, 
we have one source of loss, equivalent in round numbers 
to 745,812 foot pounds for each pound of steam con- 
densed. If this result does not take place, it may still 
happen that condensation willensue during the succeeding 
three-fourths of the stroke, which would be shown on the 
indicator card by a fall in the expansion curve below that 
proper to Mariotte’s law. We may here remark incl- 
dentally, that under certain conditions this curve occa- 
sionally rises during the latter part of the stroke, above 
the theoretical curve, because the re-evaporation of water 
condensed at an earlier period keeps up the pressure. 
Mr. Howden assumes that the influence of the steam 
during expansion tends to raise the average temperature 
of the cylinder. This, we need hardly say, 1s contrary to 
fact. The influence of the steam following the piston, does 
indeed tend to distribute the heat equally over the entire 
mass of metal, but all the caloric which the metal could 
possibly receive was obtained while steam entered from the 
boiler, and the subsequent influence of the fluid during 
expansion could not possibly raise the temperature of the 
metal save at its own expense—the very point to be 
guarded against. The whole quantity of heat seesive’ 
may be accurately expressed in terms of the weight 0 
steam entering and its specific heat. And this brings us at 
once to the part where our correspondent’s reasoning 
completely breaks down. _ 

Setting radiation aside, we know that the only frigorific 
influence which can be brought to bear on the steam within 
a cylinder is due either to the condenser, or to the steam 
which has done its work and exhausts into the atmosphere. 
It is also perfectly clear that neither of those influences 
are brought to bear directly on the steam while doing ~ 
work, ‘They act indirectly by lowering the temperature 0 
a certain weight of metal below that proper to the pressure 
of the working steam. If it were possible to construct a 
cylinder which should be incapable of absorbing heat 
during the steam stroke, or of giving it up during the exhaust 
—a cylinder which should in point of fact observe a perfect 

hermal neutrality—then would steam work with a maxl- 
tum efficiency. “Neither the condenser nor the exhaust 
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could produce the smallest effect during one stroke, which 
would in any way affect the phenomena of the next. No 
such thingexists in nature as a substance thermally neutral. 
Nevertheless, we may by using certain precautions prepare 
an apparatus which shall be nearly so, The quantity of 
steam condensed during a stroke, beyond that due to the 
performance of work, represents the only loss of effect which 
can occur. But this quantity, again, may b¢ expressed 
in terms of the weight of metal to be heated or cooled, the 
time of heating or cooling, and the efficiency of the influences, 
frigorific or thermal, brought to bear. Now let us suppose the 
case of a cylinder whichshall be lin. thick, weighing approxi- 
mately 60 lb., and offering exactly one square foot of surface. 
Let us further suppose thatthe temperature of this cylinder is 
about 32 deg. Fah. If now we introduce steam, we shall 
find that about one pound of the fluid will be condensed in 
raising the temperature of the metal to 212 deg. But it is 
also clear that a certain time will be occupied in the ope- 
ration, and is absolutely indispensable to its perform- 
ance. It is indeed evident that if steam were passed 
through this cylinder in a current, the proportion which 
the quantity condensed would bear to the whole volume 
passed through from the first moment until condensation 
ceased and the metal was fully heated, would depend, 
cateris paribus, on the velocity of the current. Thus, if 
the operation of heating required the space of one minute 
for its performance, and but one pound of steam entered 
the cylinder in that time, it would all be condensed, whereas 
if 100 lb. of steam passed through per minute but one per 
cent. would be converted into water, the other 99 per cent. 
retaining the condition of true steam as fully as at first. 
A practical illustration of this phenomenon may be found 
in the action of the gases within the flue tubes of a loco- 
motive. It is perfectly well understood that with the 
velocity of the current the length of the tube must be 
increased in order that more time may be afforded for the 
absorption of the heat from the escaping products of com- 
bustion, and no doubt other equally efiicient illustrations 
of the same general fact will suggest themselves to our 
readers. 

If now we reverse the conditions of the experiment and 
pass a current of moist vapour at the temperature of 
32 deg. through our tube, previously heated to 212 deg., it 
is evident that it will becooled down. But the proportion 
which the quantity of vapour warmed will bear to the 
whole quantity passed through the pipe will depend once 
more on the velocity of the current. It is true that the 
actual time of cooling or heating will be slightly affected 
also by the velocity of the current, from causes on which 
we need not dwell. But this result will be so insignificant 
that it does not materially alter the general bearing of the 
questions at issue. Now the cylinder of an engine is ex- 
actly represented by the tube, and therefore the higher the 
piston speed the more rapid is the current of steam—the 
pressure and point of cut-off remaining constant—and the 
less the proportion which the waste of energy will bear to 
the total useful effect produced. 

As regards rapidity of reciprocation, one or two other 
points remain for consideration. It is no doubt quite 
possible to state a case in such a form, that it may be 
made to appear that an engine running at high speed 
must be more wasteful of power than another running at 
less velocity. Inthe faculty possessed by the cylinder of 
absorbing and giving out heat, lies the secret of its in- 
fluence; and if it were not possessed of this power, 
steam during expansion would act almost precisely as a 
permanent gas, economy or waste remaining alike un- 
affected no matter what the piston speed, fast or slow. 
‘This function, as we have seen, depends for its value very 
much on the area of the surface exposed, this surface in 
practice, invariably representing weight of metal. Our 
correspondent however falls into a grave error when he 
asserts that the effective surface virtually increases with 
the speed of the piston. We shall not be far wrong 
if we assume that under ordinary conditions, each 
square foot of surface is capable of condensing as a 
maximum effort a quantity of steam which must be prac- 
tically constant. Mr. Howden somewhat ingeniously 
aurives at the effective area, by multiplying the surface ex- 
posed per stroke by the number of strokes. By adopting 
a precisely analogous line of argument, it would be easy 
to prove that the smaller a surface condenser the more 
effective it must be. ‘The proportion which the condensing 
power of the smaller cylinder in our correspondent’s exam- 
ples really bearsto that of the larger cylinder, is very nearly as 
the actual surface of the metal in each and its weight ; and 
very little reflection indeed will suffice, we think, to con- 
vince our correspondent that the multiplication of surface 
by the number of strokes produces no accurate or truthful 
expression of the frigorific efficiency of the cylinder. Ex- 
tension of surface in a cylinder subserves precisely the 
same end as its extension in a tubular condenser, while 
any increase in the weight of metal will be analogous to 
an increase in the body of water surrounding these tubes. 
In order to render these truths still plainer, let us suppose 
that our first experimental tube is removed, and replaced 
by another, so much thinner that it weighs but one pound 
instead of sixty. ‘The specific capacity of this tube for 
aeat is evidently but one-sixtieth of that of the first tube, 
and it is plain that the whole quantity of steam which it 
1s capable of condensing will also be less in the proportion 
of one to sixty, although the surface is the same in both. 
We cannot construct cylinders of excessive thinness, but 
we can increase the number of reciprocations so far that 
the whole quantity of metal, the temperature of which is 
changed during each stroke, shall be virtually a mere film; 
the great mass of the cylinder remaining unaffected. In 
so far as rapidity of reciprocation represents the working 
of an increased quantity of stezm over a given surface, it 
18 undoubtedly conducive to economy. And even this fact 
only represents one of the advantages following on high 
piston speed. The cooling influence of the condenser is 
greatly promoted by the presence of small drops of mois- 
ture—dew in fact—deposited on the surface of the 
cylinder at the moment of exhaust, and subsequently 
re-evaporated at the expense of the heat contained 
inthe metal. The caloric expended in this way is 





enormous in amount, provided the process be not ar- | 
rested. But when pistons make a large number of strokes 
per minute, time for evaporation is not afforded; the 
dew or moisture being swept mechanically from the 
surface by the piston and expelled from the cylinder. 
From this cause alone indeed, it is more than probable that 
a far higher measure of economy may result than we have 
ventured to indicate in the article to which our cor- 
respondent has referred. On the precise influence of 
rapidity of reciprocation differences of opinion may possibly 
exist, as they do on other subjects. But we are at a loss 
to conceive how beliefs can vary as regards the proposition 
that the larger the quantity of steam worked over a given 
weight of metal in a given time, the higher will be the 
average temperature of this last, and the smaller the pro- 
portion which the weight of steam condensed within the 
cylinder, will bear to the whole quantity drawn from the 
boiler. 





THE DUBLIN EXHIBITION. 
No. IV. 


In the space assigned to Messrs, Siemens Brothers a 
number of well-executed telegraph and other electrical 
apparatus are exhibited, amongst which are two frictional 
machines for firing guns and exploding mines by means of 
electrical fuses, and a few remarks on this subject may not 
be uninteresting. Many attempts at employing electricity 
in this way have been made; galvanic, induction, and 
frictional, having been, from time to time, pressed into 
the service. In regard to the employment of galvanic 
electricity, however, some uncertainty, and a good deal of 
trouble, has been experienced in the maintenance of the 
battery, for which reason the attention of electrical men 
has been lately directed to the other two kinds, as being 
more commodious, as well as certain, in acting. While in 
England induction currents are mostly used for the above 
purpose, frictional machines are preferred in Germany. In 
the apparatus employed by the Baron von Ebner in 
Austria—exhibited by Messrs. Siemens—the electricity is 
generated by the friction of two circular discs of vulcanite 
against leather cushions, upon which a surface of amalgam 
is spread; but another machine, shown by the same firm, 
viz., that of M. Bornhardt, is much more complete; it 
gives double the effect of that of the Baron von Ebner, 
and only costs half as much. M. Bornhardt’s machine 
consists of a single plate of vuleanite rubbed by a cushion 
of fur; and while to turn it only a small power is required, 
a very high tension is obtained, it appearing that with 
forty turns of the plate eighty fuses can be exploded in 
series, requiring a tension eighty times as = as that 
for one. With regard to machines acting by induction 
currents, however, it may be worthy of remark that Pro- 
fessor Abel’s fuse, composed of sub-phosphide and sub- 
sulphide of copper, with chlorate of potassa, and exploded 
with the current of a magneto-electrical machine, is held 
to be less liable to derangement from dampness and other 
disturbing causes than a frictional apparatus; either 
system, however, isan immense improvement on the old 
method of slow matching and regular burning fuses. 

One of the railway alarms used on the royal Prussian 
lines is also exhibited by Messrs. Siemens, ‘These alarms 
are, it appears, placed along the railway at distances of 
two or three English miles, and so connected with each 
other that, on the approach of a train, the watchman rings 
his own bell to apprise the engine-driver that the line is 
clear, giving notice at the same time to his neighbours in 
both directions ; to the one that the train has passed, and 





to the other that it approaches his station. The alarm 
consists of a heavy cast-iron bell struck by a hammer | 
moved by clockwork, which is released by the attraction of | 
the armature of an electro-magnet. The current is gene- 
rated in a coil of wire turned between the poles of a | 
series of permanent magnets, which renders batteries 

unnecessary, and from the alarms being purely acoustic 

they are equally available by night as by day. 

A house or hotel telegraph, shown by the same firm, 
is stated to be almost a counttrpart of that used in the 
Grand Hotel and the Hotel du Louvre at Paris. The | 
mode of working is this: in the servants’ office below is a | 
small, square, glass case, with as many transparent spaces 
as there are rooms and bell-handles, and above this is a | 
single alarm bell. In each of the rooms is a small polished | 
mahogany disc, with an ivory knob in its centre. On 
pressing this knob the electric current is completed; the 
current passes through the wires connecting it with the 
alarm, the bell is rung, and at the same instant the number 
of the room appears at one of the transparent spaces in the 
case below, and remains there until it has been seen, and is 
replaced by the attendant simply touching a spring. ‘The 
advantages claimed for the electrical bell system over the 
ordinary mechanical system are,—first, in the wires re- 
maining absolutely at rest, they being traversed by the 
electric current, and therefore not liable to get out of order 
as the moving wires do by stretching, and by the bending 
of the cranks; secondly, in the simuitaneous ringing of the 
alarm bell, and the registration of the room from which 
the call comes by the appearance of a number in one of the 
windows of the glass case already alluded to. Although, 
however, the electrical system may be found advantageous 
in large establishments, it is not likely to be quickly 
adopted in the smaller class of hotels ; but it may be found 
useful in other concerns besides hotels. ’ 

The India Rubber, Gutta Percha, and Telegraph Works 
Company (Limited) draw attention to Walker’s electro- 
magnetic telegraph railway semaphore. ‘he arms, or indi- 
cators, of this semaphore are moved and fixed by electric 
curr-nts from the next station. The position of the arm, 
&c., is made to represent the state of the line of rails to 
which it belongs—“ blocked” or “clear”—in the same 
language as the out-door signal, and cach man sees on his 
own semaphore the position into which he has proved the 
arm at the other station. Mr. Walker’s direct action 
train signal bell forms part of the telegraph semaphore, 
and instruments for a pair of roads can be worked by a 
single telegraph wire. ‘here is also an arrangement by 
which the platelayers can make use of the semaphore 





when necessary, by which means serious accidents may be 
avoided. 

Of Kay’s expansive steam engine, with its patent equi- 
librium and expansive slide-valve arrangements, con- 
structed at Bury, Lancashire, an idea may be formed by 
contrasting the ordinary slide valves, the D valves, and the 
Cornish or equilibrium valves, with the following obser- 
vations. In Mr. Kay’s engine there are simple plate 
valves, reduced to about a sixth of the ordinary size, and 
working without packing, springs, or friction, only so much 
pressure being used as is necessary to make the valves 
steam-tight; and the adjustment of any of which—steam 
or exhaust—does not affect or prejudice the others, owing 
to the action of each being independent. The valves for 
cutting off steam to work expansively at any portion of the 
stroke or revolution are designed to perform their duty te 
any extent, as the pressure of steam or duty of an engine 
requires, this arrangement being placed in connection with 
the governor, and controlled by it according to necessity ; 
and as the valves are moving in opposite directions when 
crossing the parts a very sharp cut-off is effected. Next, 
the exhaust valves remain wide open more than three- 
fourths of the stroke, and all the valves are worked by an 
arrangement of ordinary eccentrics. A reduction of fric- 
tion is gained by the diminished size of the valves, as well 
as by the vacuum not affecting the steam valves, or the 
steam affecting the vacuum valves when in motion; and 
there may be a reduction also in the labour required to 
keep those engines in good working condition, from the 
valves never requiring packing. 

Messrs. Bellis and Seckings, Birmingham, exhibit a 
high pressure vertical fixed steam engiue, ‘The cylinder 
is placed upon a vertical standard, has no tendency to wear 
oval, and the whole affair has an air of compactness about 
it, the entire machine resting on a small foundation, and 
being independent of any side walls. 

Messrs. John Penn and Son, Greenwich, have on view @ 
neat model of a pair of patent trunk marine engines, of 
360-horse power, as fitted in 1846 to her Majesty’s ships 
Arrogant and Encounter, since which time, they state, 
about 36,000 horse power have been made on the same 
principle for her Majesty’s service, including engines for 
vessels of the largest class, such as the Warrior, Achilles, 
Minotaur, &c. Several excellent specimens of machine- 
work are also shown, viz., a connecting rod for engines of 
120-horse power, a piston rod cap, and a link for slide 
motion; the finished parts are just as left by the machine, 
and the other parts as from the forge or rough castings. 

Two governors are exhibited; one called the “com- 
pound governor,” by Messrs. G. and J. Weir, of Glasgow, 
which is very sensitive, and the other named the “ad- 
justive governor,” by Mr. Byrne, Dublin. ‘The principle 
of the latter is that the centrifugal force of the revolving 
pendulums is equilibriated at any speed by the force of 
gravity of an adjustable counterweight. It is constructed 
with four pendulums, each having a crank springing from 
the joint at right angles, which are connected by toa 
sliding cylinder, having a steel centre let into the top, 
this being done for the purpose of causing the divergence 
of the pendulums to raise the sliding cylinder, which, 
acting on the steel centre, communicates motion to the 
valves. As described by the designer,—“ Admitting the 
“ engine to be working at the required speed, if it receives 
“acheck through work being suddenly put on, the pendu- 
“ lums lose a portion of their sustaining power, of which 
“the counterweight will take advantage by depressing 
“ them and opening the valve, thus admitting a greater 
“ supply of steam, which will prove a check on the error; 
‘or if the engine increases its speed through deficient 
‘* work, or increase of steam pressure, the pendulums will 
“acquire more centrifugal force, consequently increase 


| “ their angle of divergence, raising the counterweight and 


“ closing the valve, thus reducing the steam until the in- 
“ creasing speed is effectually checked.” 

Amongst the number of fans displayed, that belonging 
to Messrs, Freeman and Grundy, of Manchester, stands 
conspicuous. It is called the “silent fan,” but is, never- 
theless, not quite noiseless, as its name would seem to 
import. It is mounted in a suitable cast-iron frame-work, 
and the gearing for producing the required speed is com- 
plete in the same machine, so that it may be applied direct 
to its work. It is stated that a speed of 1,500 revolutions 
of the fan per minute may be obtained by twenty strokes 
of the actuating lever. ‘The same firm have also on view a 
forge fitted with a fan in lieu of bellows, which is intended 
for out-door work, or where there would be injury from 
exposure to weather. 








Progress 1x InptA.—A marvellous illustration of recent progress 
in India is supplied by the railway statistics, The annual official 
holiday, known as the Doorga Pooja, begins on the 25th of Septem. 
ber, aud lasts about a fortnight. Oa the 15th of August the Great 
Jumua Bridge, near Allahabad, was opened to the through treffic, 
reducing the delay between Calcutta aud Delhi by two hours. The 
East India Railway Company offered holiday makers return tickets, 
available for three weeks, between the two capitals, English and 
Mussulman, for £7 second, and £12 first clase, and each may take 
two servants at £2 2s.a head, besides luggage. The distance both 
ways is 2,040 miles! Moreover, the superstitious Hindoo is tempted 
to visit his holy kasi, Benares, by the offer of a third-class ticket for 
£1 43., a distauce both ways of 1,081 miles, 


Tue Russian American TeLearars.—Minister Clay has transmitted 
to the State Department an official copy of the conditions stipulated 
between the Russian Telegraph Department and Hiram Sibley for 
the establishment of telegraphic communication between Russia and 
America, by which the exclusive right is granted to the latter 
plenipvtentiary of the American Western Union Telegraph Company 
for thirty-three years from the day the line shall be opened, the 
Russian Government to grant a further term as it may judge con- 
venient. In order to encourage the undertaking the Government 
grants to. the company an allowance of 40 per cent. on the net 
produce of despatches transmitted by it over the lines to and from 
America; and, in order to contribute as much as possible to the 

of the p t undertaking, the Minister of Public Utilit 
will adopt the measures necessary for securing the company’s 
telegraph from being maliciously injured by the local —, 
but at the same time the Government refuses to take upon itself any 
responsibility for such injuries of any nature whatsoever. The 
eeepany is allowed to import materials free of duty.—New York 
‘aper. 
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Grants of Provisional Protection for Six Months. 

1666. WitL1aM Epwarp Gengsr, Wellington-street, Strand London, “ An 
improved fire escape, applicable also to raising loads from miues and 
other purpo-es.”—A communication from Xavier Philippart, Namur, 
Beigium,—Petition recorded 21st June, 1865. 

1774. Wittiam Saunpeks Pakritt, Devizes, Wiltshire, ‘An improved 
machine for the manufacture of aerated waters.”—Petition recorded 5th 
June, 1865. 

1898. Jous Harkness Wray, Manchester, “ An improved apparatus for 
producing sound for signals, calis, and alarms, adapted to use on vessels, 
railway trains, buoys, reefs, lighthouses, and in other places of danger.” 
—A communication from the Incorporated Marine Signal Company, 
Wallingford, Connecticut, U.S.—Petition recorded 20th July, 1865. 

2020. ADDERLEY SLEIGH, Upper Beigrave-place, Eaton-square, London, 
“Improvements in the means of and hani for obtaining motive 
power.” — Petition recorded 4th August, 1865. 

2066. WiLLiaM Aston, Princip-street Works, Birmingham, “ Certain im- 
pr ts in the facture of linen buttons,”— Petition recorded 9th 
August, 1865. 

2200. Groner TOMLINSON BovsFigLD, Loughborough Park, Brixton, Surrey, 
“Improvements in folding chairs.” — A communication from James 
Gourley English and Edwin Francis Mersick, New Haven, Connecticut, 
U.8.—Petition recordet 26th August, 1865. 

2228. James FaLLows, Southampton-buildings, Chancery-lane, London, 
** Improvements in sheet metal handles for spoons, saucepans, and other 
utensils for culinary purposes,”— Petition recorded 30th August, 1865. 

2260. Joun Laks, Devonport, Devonshire, ‘‘ Improvements in tubular 
steam boilers or generators for agricultural or other locomotive steam 
engines.” —Petition recorded 1st September, 1865, 

2293. FrepeRicK ‘OLUAUSEN, Boulevart Magenta, Paris, “‘ A new fire-work 
producing instantaneously the forms of serpents and other forms of a like 
nature.”—A communication from Frederic Barnett and Charles Albert 
Roussille, Rue du Rivoli, Paris.—Petition recorded 7th September, 1865. 

2336. Tuomas DREW StTeTSON, King-street, Covent Garden, London, ** Im- 
provement in clothes wringing machines, the mode of communicating 
rotary motion, which is also applicable to other machines having similarly 
rotating parts.”— Partly a communication from James Pease, Panama, 
New York, U.S., and David Lyman, Middlefie‘d, Connecticut, U.S,— 
Petition recorded 12th September, 1865. 

2368, Junin. Kester Hoyt, Cheapside, London, ‘ Improvements in 
bobbins or spools used in spioning and winding yarns and threads.”—A 
communication from Charles Reynolds, North Kingston, Rhode Island, 








* 





Us. 

2372. WiLtiAM Esson, Ness House, Cheltenham, Gloucestershire, ‘Im- 
provements in the construction of gas meters,”—Petitions recorded 16th 
September, 1865. 

2382, (HARLES WorsaM, Commercial Wharf, Kingsland-road, London, 
“Improvements in means of, aud apparatus for, consuming smoke in 
furnaces.”—Petition recorded 19th September, 1865. 

2395. Joseph EpMonDsON, Halifax, Yorkshire, ‘“ Improvements in looms 
for weaving.” — Petition recorded 20th September, 1865. 

2404. SANDERS TKOTMAN. Lyme street, Camden Town, London, “ Improve- 
ments in the menufacture of paper.”—Petition recorded 21st September, 

65. 


2418. Robert ATKIN, Crawford-street, Bryanston-square, London, ‘“ Im- 
provements in propelling vessels.”— Petition recorded 22nd September, 
1865. 

2448 Witt1AM Unwin, Sheffield, ‘‘Improvements in the manufacture of 
iron.” — Petition recorded 25th September, 1865. 

2456. Nicnovas Korsnvyorr, Birmingham, ‘Imp 
facture of cast iron, malleable iron, and steel.” 

2458. Joun Sampson Starnes, Cock Hill, Ratcliffe, London, “ Improve- 
ments in the m»nufecture of submarine lamps.” 

2464, RictianD AkcriiBaLD BRrooman, Fleet-street, London, “ Improvements 
in moulding crucibles and other hollow articies of plastic materials, and 
in apparatus employed therein.”. Samuel 





ments in the manu- 


—A communication from 
Maynarc, New York, U.S.—Pet:tions recorded 26th September, 1865. 

2470. AncueR Farr, Dunstable, Bedfordsbire, “A new or improved re- 
ceptacie for tooth powder, and for conveying the same from such re- 
ceptacle to the tooth brush, so as to economise the use of the powder 
and to prevent the escape of the perfume with which it may be scented.” 
Petition recorded 27th September, 1865, 

2484. Cyrus Pxick, Wolverhampton, Staffordshire, ‘“ Improvements in 
locks and latches.” 

2486, Maveick Noritscti, Boulevard Sébastopol, Paris, * Improvements in 
pencils and pencil cases having a movable lead,” 

2490. ALFRED Mosi&y Bennett, Oskfie!d, Gateacre, near Liverpool, * Im- 
provements in apparatus for ascertaining specific gravitics and the bulk 
of selids and also for other similar uses,” 

249’. CuarLes EpMunD Davirs, Walcot-street, Bath, Somersetshire, “ Im- 
provements in cisterns or chambers for the steeping of grain in the manu- 
facture of malt, which improvements are also applicable to other chamb 
or enc'osures,” 

2494. Isaac SmitH and WILLIAM FotneRGiLt Batno, Birmingham, “ Im- 
provements ip apparatus for heating, evaporat ng, and coo ing liquids,” 

2496. heme wag ne Newton, Chancery-lane, London, * Improve- 
ments in she eing horses."— A communication trom Alp 
Watrin Rue St. Sebas ien, Paris, a 

248, RicHaRD ARCHIBALD BROOMAN, Fleet-street London, ‘ Improvements 
in sewing machines.’”—A communication from John Nathaniel Tarbox 
Hamilton, Canada West. — Petitions recorded 28th September, 185 , 

260). Jomann Heinricn Pinckyoss, Mark-iane, London, “ Improvements 
-- the construction of casks to be used more especially for the transport 
of oil. 

2502, WILLIAM FpwarD Grpor, Wellington-street, Strand, London, ‘ Im- 
provements in steam engines.”—A communication from Nicholas Chenet 
and Pierre Jean Lacoste, Faubour, St. Martin, Paris. 

2504. Grorce Daviks, Serle-street, Lincoln’s-inn, London, “ An improved 
reclining chair.”—A communication from William Henry Van Nortwick 
Bordentown, Burlington, New Jersey, U.S. ! 

2506. JoOUN DE WEWEIRNE, jun., and ALEXANDRE VERSCHAFFELT, Ghent, 
B lgium, ** Improvements in dyeing.”— Petitions recorded 20th September, 
1865. 

= Joun WitntkDeN Hurst, Deptford, Kent, “ Improvements in life- 
rafts.” 

2511. Josern Epwin Towssuenp, Curtain road, Shoreditch, 
** A new or improved ventilating spring mattress,” 

2512. Epwarp Linpykr, Old Broad-street, London, ‘Improvements in 
breech-loading guns, and in projectiles and cartridges.” 

2514. Ropert Winacy, Penwortham Priory, Lancashire, “ Improvements 
in machinery or apparatus for preparing and supplying food for cattle.” 
2516. Joun WittiaM Mookk MiILuER, Southsea, Hants, * An improved pro- 
cess for preparing skins and hides or leather, so as to render such sub- 

stances waterproof and more durable than heretofore.” 

2518. SaMURL FAULKNER, Blackley, Lancashire, “ Improvements in 
apparatus for grinding cards for carding engines."—Petitions recorded 30th 
September, 1865. 

2522. JAMES WILLIAM TyLER, Abingdon-street, Westminster. London, 
** Improvements in the means employed for fixing sheet metal for roofing 
and other purposes,” 

2526. HENRY Gitperr James, Clifton, Bristol, 
signais,” 

2528. SiLAS CoveLt Sauisnery, New York, U.S., “Improvements in blast 
furnaces.””"- Petitions recorded 2nd October, 1865. 

2530. H&NRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “* Improvements in the construction of submarine telegraph cables.” 
A communication from Claude Emest Lami de Nozan, Rue Notre Dame 
de Lorette, Paris. 

2534. CHARLES JAMPs TINKER, Pontefract, Yorkshire, “ Improvements in 
the manufacture of lozenges, cakes, and other similar articles from plastic 
substances,” 

2536. RICHARD ARCHIBALD BROOMAN, Flect-street, London, “ Improvements 
in preparing red and violet colouring matters, for dyeing and printing silk 
wool, cotton, and other textile, vegetable, and mineral substances.”—A 
communication from Philibert Chevalier, Ly ons, France. 

2538. WittiAM Epwarp Newton, Chancery-lane, London, “ An improve- 
ment in machinery for spinning, twisting, doubling, and winding yarns or 
threads,”"—A communication from Arsene Luyssen and Gaspard Andrieux 
St. Pierre, France, ‘ 

2540. Enocu Farr, Cavendish-street, Chorlton-upon-Medlock, Manchester, 
WituiaM Tarr, York-strert, Chorlton-upon-Medlock, Manchester, and 
Isaac Greoory, Victoria Park, Manchester, “ Improvements in piano- 
fortes.” —Petitions recorded 3rd October, 1865. 

2511, FREDERICK TOLNAUSEN, Boulevard Magenta, Paris, ‘* Improvements 
in musical rced instroments of the harmonium class, said improvements 
also forming in combination a small instrament of novel construction.”— 
~ communication from Alexander Frangois Debain, Place Lafayette, 

aris, j 

2512. Jose Jonrs and FREDERICK JAMES JoNES, Birmingham, ‘* Improve- 
ments in cartridges for breech-loading tire-arms.” 

2514, ALLAN CRalG, Mold, Flintshire, “Improvements in 
extracting oil from coal, shale, and other minerals.” 

2546, Epwin WitttaM be Ruserr, Lewisham, Kent, and Ricard FARRELL 
Daur, Shoe-lane, London, ** Improvements in ships’ waterclosets.” 

2548. Joun Dopox, Manchester, “* Improvements in file cutting hines.” 





Middlesex, 


“Improvements in railway 


apparatus for 


2556. EpwARD MARSLAND arid Peter WILLIAMS, Manchester, “ Improve- 
ments in instruments for punching or perforating leather and other 
materials.” 

2558. Ropert Morson, Queen-square, Bloomsbury, London, “ Improve- 
ments in treating meat and in obtaining products therefrom.” 

2560. Hector AvGusTs DvuFreng, South-street, Finsbury, London, “A 
new apparatus for raising weights by means of the feet and hands.”—A 
communication from Jean Baptiste Vayre and Julien Nicolas Hubert 
Gauthier, Rue Lamartine, Paris, 

256%, BENJAMIN JOHNSON, Church-street, Camberwell Green, Surrey, “ Im- 
provements in pranofortes.”"— Petitions recorded 5th October, 1865. 

2566. CuarLes Fitz GeraLv, Langham Hotel, London, “ Improvements in 
fasteners for doors.” 

2568. Henry Francis Smity, Manchester, ‘‘An improved composition or 
material to be employed in water-proofing, or rendering woven fabrics 
impervious to moisture.” 

2570. FREDERICK WILLIAM GaRpiNER, Belgrave-road, Leicestershire, ** Im- 
provements in apparatus for iaying telegraphic apparatus cables in deep 
waters.” 

2572, Louis ALEXANDRE Isipors DaumEsNiL, Boulevard de Strasbourg, 
Paris, ‘*A new mechanical propelling screw toy.” 

2575. WILLIAM ARENA MARTIN, Cannon-street, London, “ Improvements 
in apparatus for signalling by means of combined whistles.” 

2576. WILLIAM Dakin Griusuaw, Birmingham, “Improvements in cap- 
stans, 

2578. Joun CunnincnaM, Liverpool, “ Improvements in the construction 
of fire-proof floors for buildings.”—Petitions recorded 6th October, 1865. 

2582. James Roppy, Liverpool, ‘‘ An improved washing or cleansing liquor 
or solution.” 

2584. CHARLES HANSON MELLOR, Oldham, Lancashire, ‘‘ Certain improve- 
ments in telegraphic communication for the purpose of indicating 
danger.” 

ba aoe Hancock, Nottingham, ‘ Improvements in signals for railway 
trains.’ 

2583. Josepn Kirby, Preston, Lancashire, ‘‘ Improvements in ‘ pirn’ wind- 
ing machines for winding flax, cotton, and other fibrous materials.” 

2589. ‘1HoMAs MaTTHEW GisBoRNE, Lymington, Southampton, ** Improve- 
uae in the means employed for cleansing the bottoms of ships or 
v aad 

2590. TOMLIN CAMPBELL, Abbey House, Kenilworth, Warwickshire, ‘‘ Im- 
provements in evaporating and distilling liquids and in the apparatus 
employed therein.” 

2591. WiLLIAM Harris, Wimbledon, Surrey, ‘ Improvements in tanning 
or treating hides applicable for machine bands and other purposes.” 

2592. JacoB Baynes THompson, Rothwell-street, Regent's Park-road, 
London, * Improvements in coating iron and steel with gold, silver, 
platinum, or copper.” 

2594. Junius Homan, The Grove, Camberwell, Surrey, “ Improvements in 
constructing fire-proof floors and ceilings.” —Petitions recorded 7th October, 


1865. 

26596. PeTeR Topp and JoserH Ho.pine, Wheelton, near Chorley, Lanca- 
shire, ‘* Certain improvements in looms for weaving.” 

2606. WiLLIAM Epwarp Grpeer, Weilington-street, Strand, London, * Im- 
proved machinery or apparatus for obtaining motive power by expansion 
of air."—A communication from Abraham Désiré Cherfils, Passage des 
Petites Ecuries, Paris.— Petitions recorded 9th October, 1865. 

2604. Joun StuxeEoy, Burley, near Leeds, Yorkshire, ** An improved mode 
of generating steam.” 

2610, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the construction of steam generators, applicable also to the construc- 
tion of condensers, the heating of water generally, and to the warm- 
ing of buildings.”—A ication from Joseph Harrison, jun., and 
Thomas Luders, Philadelphia, U.S. 

2612. Joun FLETCHER WiLks, Upper Clapton, Middlesex, ‘‘ Improvements 
in submarine telegraphy.”—Petitions recorded 10th October, 1865. 

2618. FxeDERIC PsLuHAM WARREN, East-court, Cosham, tiants, ‘‘ Improve- 
ments in bolts, rivets, and the like fastenings for ing together 
pieces of metal and other material.” 

2620. JAMES CRUTCHETT, Stroud, Gloucestershire, “ Improvements in the 
manu-acture of gas.” 

2624. Denison Cuauncey Pirrce, America-square, London, ‘‘ Improve- 
ments in the permavent way of railways.”—Petitions recorded 11th 
October, 1865, 

2652. Jsan Ursin Bastitr, Gower-street, London, “Improvements in 
apparatus for raising liquids.”’ 

2634. WiLLiaM CoLporns CamBainGg, Bristol, Gloucestershire, “* Improve- 
ments in cloud crushers and chain harrows.” 

266. WILLIAM Mater, Manchester, ‘Improvements in heating calender 
bowls and other cylinders or rollers.” 

2638. WILLIAM Barwick, St, Peter’s, Thanet, Kent, “* An improved prepara- 
ton Or composition for coating, covering, or colouring walls snd other 
surfaces or parts of buildings, and for forming mouldings, cornices, and 
other decorstive parts of houses.” - Petitions recorded 1.th October, 1865. 

2640. Matrurw CaktTWRIGHT lavistock-street, Covent Garden, London, 
“ improvements in clastic fronts, sides, and backs for boots and shves.” 

2642. WitLtaM May, Tower Hamlets, Middlesex, ‘** lmprovements in the 
construction and mode of fixing skates to the boots or shoes of the 








wearer.” 

2644. GrorGe MARSHALL, Pont Blyddyn, near Mold, Fiintshire, ‘‘ An im- 
proved mode of treating or preparing casks and other vessels to make 
them tight and suitable for con aining hydro-carbon and other fluids.” 

2¢46. RICHARD ARCHIBALD Brooman, Ficet-street, Loudon, * An improved 
liqui + compound tor purifying sea and other waters."—A communication 
from Lé nder Danjou, Armentiéres, France. 

2648. Jonannes De Witt BRINCKERHUFF, New York, U.S., ‘An improve- 
ment in preparing paper and the surfaces of other materials for use in 
photography.” 

2650. WittiaM EpwarD Newton, Chancery lane, London, “ Improvements 
in tompions tor ordnence and small arms, and in stoppers for bottles and 
other vessels,”—A communica’ ion from George Richard Willmot, Meriden, 
Connecticut, U.S.—Peritions recorded 13th October, 1865. 

2652. Josep TaNnGy8, Birmingham, “‘lmprovemeuts in machinery for 
cutting screws,” 

2654, WiLLiaM JAMES ARMITAGE, FAIRFAX WooLeR, Farnley, near Leeds, 
Yorkshire, and JonN Hopveson, Wortley, near Lecds, Yorkshire, “ Im- 
provements in the manufacture o: tires for railway wheels.” 

2656. James Lamp Hancock, Tipton, Staffordshire, ** Improvements in 
becsteads, seats, couches, and other articles for sitting and reclining on.” 
— Petitions recorded 14th October, 1865. 

2660. ALBERT JULIUS Mort, Liverpool, *‘ Certain improvements in the pro- 
duction and uses of carbonic acid gas.” 

2¢62. WittiaM Ciank, Chancery-lane, London, “ Improvements in the 
treatment of copper ores in the manufacture of co)per.”--A communica- 
tion from F:édé:ic Le Clere, Boulevart St. Martin, Paris. 

2606. Josten BucuanaNn Ropertson, Dromore, Down, Ireland, “* Improve- 
ments in sewing machines.” 

2668. JaMes Lamb Hancock, Tipton, Staffordshire, ‘‘ Improvements in 
wheels for common toad curriages, in tires for the same, and in machinery 
for bending the tires.”— Petitions recorded 16th October, 1865. 

2672. Epwarp Lorp, Todmorden, Yorkshire, ‘‘ Certain improvements in 
looms for weaving.” 

2674. Cant Gustave Lenk, Laurence-lane, Cheapside, London, ‘‘ An im- 
proved process for purifying and preserving water,” 

2678. Groxae Davigs, Serle-street, Lincoln’s-inn, London, *‘ Improvements 
in folding chairs,"—A communication from Auguste Emanuel Eliaers, 
Paris. 

2¢80. Ropert BuruEY, Glasgow, Lanarkshire, N.B., “Improvements in 
chucks for turning lathes,""—Petitions recorded 17th October, 1865. 

2688. Tuomas Jones and Epwakp Kine Mason, Birmingham, ** Improve- 
ments in saddles,” 

2690. James Wuitrorp TruMaNn and Henry Lovi, Canning Town, Essex, 
“Improvements in bock matches and in machinery for making the 


ame.” 

2692. WitutaM Henry Parker, Kilmacow, Kilkenny, Ireland, ‘‘ Improve- 
ments in constructing and mounting or hanging milletones.”—Petitions 
recorded 18th October, 1865, 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2729. Lovis Domtnigvr Girard, Faubourg Poissonniere, Paris, “ Obtain- 
ing sliding surfaces by the interposition and circulation of # liquid or 
gaseous fluid between the frictional surfaces."—Deposited and recorded 
21st O.tober, 1865, 





Notices to Proceed. 

1643, Wiuuiam Cxay, Liverpool, “Improvements in ventilaticg railway 
carriages, avd in the ‘apparatus to be employed therefor.”— Petition re- 
corded 19th June, 1855. 

1652, WitiiaM Evwakp Gever, Wellington-street, Strand, London, “An 
improved elastic mattress or spring bed.”— A communication from 
Henry Marie Hingaud de Saint Maur, Passage des Petites Ecuries, Paris. 

1654. IsuamM Bages, Chancery-lave, London, ‘‘ 1mprovemcnts in electric 
telegraph instruments and relays.” 

1661. DuxcAN McGuasnay, jun., Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments in sewing machines and in the machinery or apparatus connected 
therewith.” —Petilions recorded 20th June, 1865. : 

1664. Joun BusFietD and SaMURL Bairstow Watmster, Yorkshire, “ Im- 

t hi fi bing wool and other fibrous materials.” 





— Petitions recorded 4th October, 1865. 
2534. Joun CHARLES Srtovin, Whitehead's Grove, Chelsea, Middlesex, 


“Improvements in cleaning cotton seeds.”—A communication from 
E'ienne Laporte, Paris, 





p nts in or Zz 

1666. Wittiam EpwarD Gxper, Wellington-street, Strand, London, ** An 
improved fire escape, applicable also to raising loads from mines, and 
other purposes."—A communication from Xayier Philippart, 
Belgiam. 


Namur, 





1669. o—- aaa am, — by U.S., we Improvements in 
surface condensers for steam engines, ani ilers from.”— 
Petitions recorded 21st June, 1865. , — someon 

1674. EDWARD Kenwortuy Dutron, Sale, Cheshire, “Certain improvements 
in apparatus for measuring and indicating the flow of liquids.”—Petition 
recorded 22nd June, 1865. 

1682. Micuagt DizTrich RosENtaau and Soomon GRaDENWwITz, Church- 
row, Houndsditch, Mi dlesex, “ New or improved compositions in imita- 
tion of ivory and woods to be employed in the manufacture of umbrelia 
tips, umbrella and walking-stick handles, and other usefai aw¢@ ernamental 
purposes.” 

1685. Witutam Lusty, Birmingham, “‘ Improvements in machinery for the 
manufacture of needles.”—Petitions recorded 23rd June, 1865. 

1691. RicHaRD ARCHIBALD BRoomMAN, Fleet-street, London, ‘‘ An improved 
portable table or seat.”-A communication from Charles Joseph 
Everickx, Paris.—Petition recorded 24th June, 1865. 

1702. RicHARD ARCHIBALD BRrooMAN, Fieet-street, London, ** Improvements 
in machinery for printing in colours."—A communication from Martin 
Moeglen, Guebwiller, France. 

1705. JoHN WITTLE, Frampton-terrace, Boston, Lincolnshire, ‘‘ Improve- 
ments in forming the permanent ways of railways.” 

1708. WiLt1aM Epwarp Ngwton, Chancery-lane, London, “ An improve- 
ment in pianofortes."—A communication from Hermann Lindeman and 
Henry Lindeman, New York, U.S.—Petitions recorded 26th June, 1865. 

1709. HenkY MaRTYN KENNARD, Crumlin, near Newport, Monmouthshire, 

Impr ts in hinery for rivetting and for making rivets.” 

1712. JamMgs Spratt, Stranraer-place, Maida Vale, Middlesex, “ Improve- 
ments in apparatus for cutting bay, straw, and other vegetable material.” 
—Petitions recorded 27th June, 1865. 

1728. Ropert Henry Leese, Eaton-terrace, St. John’s Wood, Middlesex, 
“ Impr in hinery or apparatus for cutting, punching, and 
bending sheet meta!.”—A communication from Nathan Harper, Newark, 
New Jersey, U.S.—Petition vecorded 29th June, 1865. 

1739. FRANCOIS DELAMARE-DEBOUTTEVILLE, Fontaine le Bourg, Paris, 
“ Improvements in and applicable to machinery for doubling aud drawing 
cotton and other fibrous substances.” 

1740. Henry WitL1aM Rosser, Leadenhall-street, London, “‘ Improvements 
in the ical ar of water closets for ships.” 

1742. RicuaARD ARCHIBALD BROOMAN, Fleet-street_ London, *‘ Improvements 
in a;paratus for tuning pianos.”— A communication from Francois 
Delsarte, Paris.— Petitions recorded 30th June, 1865. 

1754. CHARLES DE Brrevs, Strand, London, “‘ Improvements in locomotive 
engines."—A communication from Auguste de Bergue, Madrid, Spain.— 
Petition recorded 3rd July, 1865. 

1790. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘Certain im- 
provements in the manufactare of superphosphate of lime from guano.’’ 
—A communication fro~ Gustave Adolph Liebig, Baltimore, Maryland, 
U.S.—Petition recorded 6th July, 1865. 

1808. James WILLIs, Stocksbridge Works, near Sheffield, Yorkshire, ‘‘ Im- 
provements in the construction of portable dark tents or chambers for 
photographers.”— Petition recorded 7th July, 1865. 

1812. Joun Fry Heatuer, Marlborough-road Old Kent-road, Surrey, 
** Improvements in the construction of locks and keys.” — Petition recorded 
8th July, 1865, 

1823. FREDERICK TAYLOR, Carey-street, Chancery-lane London, “ Improve- 
ments in fountains.”"—Petition recorded 10th July, 1865. 

1929. Joun JUckks, jun., Armagh-road, Old Ford, Bow, Middlesex, and 
Joun SwWInBuRNE, Wenlock-:-treet, Ci y-road, London, ‘ Improvements in 
locomotive boiler furnaces.”—etition recorded 25th July, 1805. 

1956. Witu1aM Epwarp Newton, Chancery-lane, London, “ Improvements 
in conical plug steam vaives."—A communication from John Wesley 
Carhait, Troy, New York, U S.—Petition recorded 28th July, 1865. 

1998. Joun CREAM, East-road, City-road, and CuarLes Joseru Barr, 
Chapel-street, Shoreditch, Mid ilesex, ‘* improvements in apparatus and 
means for giving alarm in cases of fire.” 

2000. JosePH Pickin and RicuarD Balvey, Congleton, Cheshire, ‘‘ An im- 
proved method of and apparatus for signalling and giving alarm on rail- 
ways.” —Petitions recorded 2nd August, 1865. : 

2112, Wit.1aMm Cuark, Chancery-lane, London, “ Improvements in apparatus 
for tuking measurements.” — A communication from George Beard, 
Salineville, Co'umbiana, Onio, U.S.— Petition recorded 16th August, 1865. 

2211. ALFRED VINCENT Newton, Chancery-lane, London, “ improved 
apparatus for supplying boilers with water.”—A communication from 
Gustav Adolph Riedel, Philadelphia, U.S.—Petuion recorded 23th August, 

865. 











2265, SAMUBL CHATWOOD, Bolton, Lancashire, “ Improvements in the manu- 
facture of metuliie safes ard 8 rong reoms, aud iu apparatus connected 
therewith.” —Petition recorded 2nd Septender, 1865. : 

2426. James Davipson, Woolwich, Keut, *‘laprovements in machinery for 
making casks, bar els, and othee wooden vesseis of capacity.” —Petition 
recorded 22nd September, 1365. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such appiications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said offive of the 
Commissioners, within twenty-one day after the date of the Gazette (and 
of the Journal) in which this notice is issued. 





List of Specifications Published during the week ending 
28th October. 1865. 
251", 4d. ; 3116, 18.; 3117, 4d.; 3118, 8d.; 
3121, 1s. 10d. ; 8122, 1s.; 3:23, 6s, 2d. : 
3128, 4. 5 8129, 4d. ; 


3119, 1s.; 3120, 4d.; 
25, 10d. ; 3126, 28.; 
4d. ; 8132, 4d.; 





3130. 





3127, 8d. ; ; 30, 1s. 31s 
3133, 8d: 8134, 1s. 6d. ; 3135, 4d.; 3136 . 104. ; 3138, 4d. 
3139, 4d.; 3140, 44. ; 3141, 4d.; 3142, 1s. ‘ , Sd. , 31i4 4d. 
3145, 8d.; 3146, 10d.; 3147, 4d.; 3148, 44.; 3119, 4d.; 3160, 10d. 


$154, 4d. ; 3155, 6d. 3 3156, 4d. 
3161, 4d. ; 3162, 44. ; 8163, 10d. 
3168, 3s. 6d. ; 3169, 2s. 4d. 


3151, 1s. 2d.; 3152, 1s. 6d. ; 3153, 4d. ; 
3157, 4d. ; ¢ , 10d. ; 3159, > ; 3160, me ; 
8164, 4d, ; 65,18.; 3166, Sd.; 3167, 8d. 5 8. 
3170, 4d. ; 8171, 1s. ; 3172, 4d. ; 3173, 4d. ; 0174, 1s. 2d 33175, 8d. ; 3176, 8d. 
3177, 10d.; 3178, 6d. ; 3179, 10d. ; 31580, 8d ; 3181, ls. 6d. ; 3182, 1s. 
3183, 4d. ; 3184, Is. 6d. ; 3185, Is. ; 3186, 10d.; 3187, 4d. ; 3188, ls. 
3189, 4d.; 8190, 1s. 10d. ; 3191, 10d.; 3192, 4d.; 3193, 6d. 5 3194, 4d 
I1s.; 3196, Sd.; 3197, 10d. ; 3198, 1s. 6d. ; 3199, 8d. ; (3200, 4d. 
B2u1, 4d. 3 3202, 10d. ; 3.03, 4d. ; 3204, 10d. ; 3205, Sd. ; 3206, 4d. ; 3207, 10d. 
3208, Sd.; 3209, 4d.; 321U, 28, 2d.; 3211, Sd.; 3212, dd.; 3213, Sd. 
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‘ 10d.; 3215, Sd.; 3216, 1s. 10d. ; 3217, 10d. ; 3218, 4d. ; 3219, 10d. 
preg Sd. 1 3221, 4d. 73222, 10d. 3 $223, 4d. ; 3224, 4d. ; 3225, 10d. ; 3226, 4d. 
$227, 1s. 2d. ; 3228, 1s. Od. ; 3229, 6d. 


? 3230, 10d. ; 3231, 6d. ; 3232, 10d. 


*.® Specifications will be forwarded by post on receipt of the amount 
of cues ond postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are mode from Abstracts prepared expressly for 
‘Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Cuass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

y ROOKES, Chancery-lane, London, ** Apparatus for obtaining motive 

= pct oy ‘aid of steam, gas, or other Jluids."—A communication. 
vil, 1865. ‘ 

ginknaaeement be described without reference to the drawings. 

983. G. RypiLu, Dewsbury, Yorkshire, ** Stecin boilers, steam boiler tubes, 
sides of steam boilers, flues, and furnaces.” —Dated 7th April, 1365. 

This invention comprises among other features the following : — The 
invention consists, under one head, in placing two or more boilers of any 
diameter, either round, oval, or sphe rical, or of any ¢ ther shape, one above 
another, lengthways, or side by side, and in piercing the top side of the 
bottom boiler or boiler plates with holes; the inventor also pierces the 
under side of the top boiler or boiler plates with holes of any required 
diameter, and he places the boilers apy suitable distance over or apart from 
each other, and connects them with hollow cast steel, metal, copper, OF 
drawn tubes, or any other hollow metal pipes or tubes, and firmly s« — 
the same to the boiler by rivetting or fastening them with bolts, nuts, an 
screws, or ferruling, or in any other manner. The boilers he places apart 
from each other, leaving a space betwixt, in which space he places hollow 
cast steel, metal, copper, or drawn tubes or pipes as close together ry is 
practicable, which support the top boiler or boilers when rivetted or 
otherwise fastened to the same, such tube or pipe having a certain — 
of the weight, the boiler or boilers being round or spherical — ot val 
shape. He splays and flanges the tubes or pipes s0 that they fit a 
the outer circle or curve of the round, oval, or spherical boiler, ~ ; e 
hollow cast steel, metal, copper, or drawn tudes being fixed to each wed 
or boilers, and a free circulation of water made to pass through these ta : 
from one boiler to another, these boilers and tubes have in every = 
internal pressure of water and sicam, and are of great strength. He makes 
movable boiler sides or flue ses in one or more lengths by the —-_ 
ment of a metal wheel fixed upon wheels on a tramway, so pee Ai 
boiler or flue sides are drawn sideways or drawn up or endway — ing 
every part of the boiler or boilers, tubes and flues, to be immed te f- 
at for cleaning, examining, or repairing 5 or the sides of the boilers or = 
are swung to or from the boilers or flues by means of a — or - —s 
doors. On the inside of the metal frame, and fixed upon wheels — a 
boilers, he places one or more rows of cast steel, metal, an cn 
other hollow tubes or pipes, to contain water or steam, sn e CO! 
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these hollow tubes or pipes to the boilers so that a free circulation of 

water or steam takes place.— Not proceeded with. 

991. S. Smirn and J. W. Jackson, Keighley, Yorkshire, “ Governors or 
- steam or other motive power engines."—Dated 7th April, 
1865. 

The patentees claim imparting to the balls or weights of a centrifugal 
governor a bolically curved course in a direction to or from the central 
vertical sh in contradistinction te allowing them to partake of a course 
in the arc of a circle as hitherto, for the purpose of causing the centripetal 
furce to balance the centrifugal force of the balls in their revolution at any 
— they may occupy, 80 Jong as the governor revolves at one uniform 
speed, 


Cias3 2.—TRANSPORT. 

ncluding Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, §c. 

873. T. Guover, jun., Newcastle-upon-Tyne, “ Construction of ships’ yards 
and spars.”—Dated 28th March, 1865. 

This invention consists in forming ships’ yards and spars of bars of iron 
or steel of an angular or other suitable section combined into the form of 
the desired yard or spar, tapering to both or either end, as may be desired, 
and bound together by hoops and plates bolted, rivetted, or otherwise 
fastened, so as thereby to form an open framework.—Not proceeded with. 


88s. F. A. Lerau, Manchestér, “ Construction of bridges and arches.”"—Dated 
29th March, 1865. 

This invention consists, principally, in forraing arches of hollow cast iron 
pipes in lieu of the usual masonry, and dispensing with beams and girders 
as they are usually constructed. These pipes may be round, square, or 
wedge-like, but the patentee prefers the elliptic or egg-shaped form, as 
better adapted to resist the crushing pressure with less weight of material 
than any other. For bridges he lays the pipes transversely to the 
roadway, and keys or bolts them together, laying the ballast and building 
the parapet walls upon them, allowing the end pipes to rest against the 
abutments. When used as girders for suspension bridges and other 
purposes, be casts the pipes in short lengths, spans the chasm in the arch 
form, aud suspends the roadway or supports a roof or other object above 
or below, as the case may be. 

890. A. CHAPLIN, Adelphi, London, “ Apparatus for the instantaneous lower- 
ing and detaching of ships’ boats.”—Dated 29th March, 1865, 

This invention rejates to a former patent, dated 22nd February, 1864 
(No. 443). Instead of employing a long roiler parallel to the ship’s rail 
around which to coil the davit tackle falls, the patentee usesa short flanged 
drum, placed either vertically or horizontally on a spindle fixed to the rail, 
about midway between the two davits, and he passes the fails round guide 
rollers or snatch blocks, attached to the davits just above the ship's rail, or 
to the rail near the davit, and they are then coiled round, the ends being 
previously fixed to the said drum or flange in the centre of the latter, 
thereby preventing the overlapping of the coils. To one side of the drum 
is fixed a grooved friction wheel, round which one or more turns of a rope 
is or are taken ; one end of this rope is made fast to the ship’s rail, and the 
other end is held by the person in charge (whetber in the ship or in the 
boat), and in slacking this rope the boat is lowered instantaneously by its 
own weight. The balanced disengaging hooks, which the patentee proposes 
to employ, are placed immediately below the thwarts, and the eyes or rings 
on the blocks pass through holes in the latter. The form of these hooks is 
that of a lever bent at an obtuse angle, both arms being of about equal 
length, the top of the upper arms being formed into a hook, so that when 
the hooks are placed in the eyes of the blocks the Jower arms are held out 
of the perpendicular position, and these levers are so weighted or balanced 
that their constant tendency is for the lower arms to fall into the perpen- 
dicular position, and hence to withdraw the hooks from the eyes. The 
lower ends of these levers are connected together by a longitudinal rod 
jointed thereto at each end, and running along just above the keel of the 
bost, so that the action of the two hooks must of necessity be simultaneous. 
It will hence be evident that, when the boat is lowered by slacking the 
friction rope as above described, the instant she reaches the water, and the 
weight is, consequently, taken off the tackle, both hooks simultaneously 
fall out of their respective eyes, and the boat is instantaneously cast loose 
The weight of the boat will keep the hooks in their piaces till she touches 
the water ; but as a further :ecurity while hanging at the davits, the hooks 
may be tied to the latter by a piece of spun yarn, which will be broken by 
the weight of the boat as soon as it begins to descend ; or the balance lev: rs 
may be tied to the thwarts, in which case the man in the boat would have 
to cut the lanyard before the boat would be cast lvose. : 
964. J. BeTHeLL, Xing William-street, London, ‘* Building barges, ships, and 

other vessels.”"— Dated 5th April, 1865. 

This invention consists in buinding barges, ships, and other vessels in the 
manner hereafter described. The patentve selects wood planks of the most 
porous materials, such as beech or porous fir, and he forces into them, 
under very heavy pressure, as much as possivle of the heavy oil obtained 
by the distillation of gas tar ; the pores of the wood will thus become filled 
with a bituminous fluid which will in time set imro a solid. For this 
purpose he intends to use the pressure cylinders now generally used for 
creosoting purposes, but they will be worked at a much higher pressure. 
The wood thus treated will become perfec:ly waterproof, will resist the 
attacks of all sea worms, aud will not be affected by dry rot. In building 
barges or ships he uses ribs of angle or T iron, and on the outside he first 
fastens one plank (prepared as above named) by means of screw bolts and 
nuts; such plank may be either two or three inches thick, or any other 
thickness that may be desired. Then over this plauk he fastens, by means 
of copper or mixed me al wails or screws, another thin plank, which may 
be one inch or three-quarters of an inch thick. prepared with the tar oil as 
above named ; over this thin plank copper sheathing can be placed, which 
will not be touched by the irow volts and not aff.cted thereby, Between 
these planks he places some mariue glue. 

970. E. Rituerpon, Fenchurch-street, London, “ Protecting iron ships and 
otlvr submerged structures from oxdation and corrosion.”—Dated 5th 
April, 1805. 

This invention consists in first securing harpings and ribbons of wood by 
means of metal plates screwed, rivetted, or otherwise fixed to the structure 
to be protected; the patentee then screws to the harpings, tak ng care 
that the screws shail nut pass entirely turough them, planking, and that, 
by preference, in a diagoval direction. The pateutee then caulks the 
plinking, aud covers it with felt ana copper. ‘The spaces between the 
metal plates and the inside of the planking may be filled in with wood, 
cement, cork, or other material, or not, at will, 

992. T. WILKES, Birmingham, * Machinery for the manufacture of railway 
bolts and spikes, &-c.”"— Dated 7th April, 1865. 

The patentee claims making the holiow or mould of the said heading dies or 
tools in which the heads are formed with parallel sides, so that the head made 
thereby is of the same diameter at top as at bottom, in which said hollow, 
die, or tool, a piston works, by means of which piston the end of the heated 
rod is compressed in the mould, and by which the heated rod is forced 
from the die or tool, as described ; also varying the thickness of the heads 
made by means of washers or adjustable rods or stems of the said piston, 
as described, P 
$95. H. EpMonps, Peel Lodge, Gosport, Southampton, “ Apparatus for 

lighting and ventilating ships.” — Dated 7th April, 1365. 

This invention consists, First, in constructing a tubular apparatus to 
extend around or partly around the sides of the mess or cabin decks of a 
= atas high a level as it can conveniently be placed. The diameter of 
: ae should be from three to six inches, according to the number of 
we ts required, about one square inch for each lamp. The lamps should 

stationary beneath this tubular apparatus, each fixed in its place, and 
ya ided with a chimney. The patentee prefers to use a square lanthorn to 

a the lamp, having ametal chimney. The lanthoru is to have three 

= es glazed and one side reflecting. Above each lamp a small branch tube, 

ser dy: inch and a quarter iu diameter, should lead downwards from 

- ee already described to near the level of the top of the chimney 

pet “4 rey and it should be provided with a sliding continuation to fall 

thet closely over it, thus establishing a direct communication between 
pens amp or lighting medium and the side tube, into which all the heat 
tub vapours of the lamps must pass, To carry these off the side tube or 

+ ic ne be communicated into one or more updraught ventilators ; 

baie e any of the ordinary ventilators at present in use, as the funnel, 

take iron masts, the galley funnel, or tube ventilators. Secondly, where 
beg ventilators are used to create the necessary constant updraught, and 

pe theme see their ventilating action on the between decks, he imseits a 

the He entensing vessel, supplied by & pipe with steam from a boiler, into 

whet a! part of the ventilator, having tubular or other passages pas-ing 
these 44 it, occupying the greater part of its area. The steam surrounds 
be — passages, and the sir being thus heated and rarefied rises rapidly, 
the d Aap upcurrent is created, and a larger quantity of the foul air of 
this os tom algo be drawn through these air passages in the condenser ; 
oon + ge with the vapours of the lamps, will, by abstracting heat 

pipe at ee condense it into fresh water, which flows out through a 

throu the bottom of the condenser, ‘hirdly, the motion of the air 

conan . e heated air passages for ventilation and for the increased 

— ‘sation of steam may be accelerated by the use of @ fan or other air- 

venting such as by directing a number of minute steam jets up the 

eondan Tr, Which he finds the most effectual when acting above the 
kind dime o ae lighting in pene gg Ray apparatus any 

. ing medium may be used, but he prefers to use a 
hydrocarbon lamp, such as Hinks’ pate. : 





002. W. E. Genes, Wellington-street, Strand, London, “ Application of 


steam power to locomoti —a 
Dated sth Apri 1 ton on ordinary roads."—A communication.— 


865. 
carried out as follows :—Each wagon or other vehicle is 


This invention is 





propelled by its own wheels, and receives no traction but such as is 

uired to change its direction. Motion is communicated from one 
vehicle to the other by meaus of transmitting gearing ntted on the centre 
of the coupling joint of the several vehicles. This centre of articulat ion or 
point of attachment is the only one which does not change position in the 
different ma:cuvres of the train, and is the only one capable of carrying a 
mechanical movement from one vehicle to the other, The train works as 
follows :—The first vehicle carries the steam engine and its boiler appara~ 
tus, and it is provided with a fore carriage, The driver acts on a guide when 
he wishes to depart from a straight line. The steam engine gives motion 
to the vehicle on which it is placed by means of a crank fitted on a shaft 
which carries a driving pinion. This pinion, by means of toothed gearing, 
acts on the driving wheels of this vehicle. The shaft of the crank is further 
provided with a pulley, which, by means of a band, transmits the motion to 
a double pulley fixed on a vertical shaft fitted in the centre of the joint 
coupling the first vehicle with the following one. The coupling joint is 
formed of two principal parts ; the first is an iron piece bent at right angles 
and fixed to the hind part of the wheel which carries the steam engine ; 
this piece of iron ends in a ring of the same metal in form of a collar, The 


ments consist in introducing a pair of callendar rollers and a tulip plate 
iu front of the ordinary drawing rollers, in the same manner as they are 
now empl: yed in a drawing fram», for the purpose of winding two siivers 
upon one bobbin, thereby dispensing with one half of the number of 
spindles, and, as less twist will suffice, producing a greater weight of mate- 
rial. The slivers so produced are drawn in singly at the sacceeding process, 
and, in the cave of a roving or siubbing frame, again doubled as before, 
Not proceeded with, 





tass 4.—AGRICULTURE. 
Including Agricultural gk — Implements, Flour 


956. W. BuLsrropE, Cookham, Dean, Bertshire, “‘ Apparatus applicable to 
steam cultivatwon.— Dated 4th April, 1865. 

The object of this invention is to expedite the operation and thereby to 
reduce the cost of steam cultivation by lessening the loss of time incurred 
in shifting the snatch-block at the end of each journey of the plough or 
other cultivating implement employed in working on the indirect or round- 





second piece is fixed to the vehicle which follows the first; it is p d 
of a wrought iron plate ended by a icircle, the diameter of which is 
equal to the distance apart of the two vehicles, and which rests in the first 
piece. In the centre of the iron plate is fixed a drum or iron ring, which 
enters the ring or collar ending the piece of the first vehicle, so as to serve 
as point of attach t and pling joint b the two vehicles. This 
drum or iron ring carries the supports of the vertical shaft which passes 
through its centre. This shaft, being furnished with a double pulley, 
receives motion from the pulley of the first vehicle, and transmits it by 
means of a band and pulley to the driving shaft of the wheels of the second 
vehicle. This driving shaft is also double in order to transmit motion to 
the vertical shaft, which passes through the centre of articulation or 
coupling point of the second and third vehicle. The pieces which form the 
poiut of h tor pling joint are precisely similar to those above 
described. The vertical shaft, which is fitted at this point, is also provided | 
with a double pulley, which receives and transmits the motion to the | 
wheels of the third vehicle, in the same manner as already described, and | 
so on to a fourth vehicle, or to as many as form the train. It will be | 
evident that this motion, which is received and transmitted by means of 

band and pulley, might be received and transmitted by means of cranks 
and connecting rods, or even by means of toothed gearing and iron shafts. | 
These two motive parts are lodged between the timbers composing the 
framing of the wagons or other vehicles, and under the bottom planking 
which covers them, so as not to interfere with the load. The driving 
wheels are provided with ordinary brakes, and the first carriage may even 
carry on its forepart a windlass or axle-tree and chain worked, when 
required, by the steam engive, and intended to lift the train from any 
critical position, Thus the main feature of this invention is the method of 
causing the steam engine to act as transmitting agent, and not as traction 
power. To arrive at this result it was necessary to discover the point 
capable of receiving and transmitting motion from one vehicle to the other, 
no matter what the position of the train, This point, as above shown, is 
situated in the centre of the articulation or coupling point of the vehicles. 
It should be observed that the arrangements of the gearing are calculated 
so as to give to the train a speed of from four to five miles an hour, 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- | 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. | 

948. A. and H. Inuinewortn, Bradford, ** Improvements in preparing wool 
and other jlbrous substances, and in the apparatus to be employed there- 
in.” —Dated 4th April, 1865. 

This invention relates, First, to the process of drawing off wool or other | 
fibres from a certain description of combing machines, Secondly, to im- 
provements in means or app for spinning or twisting wool and other 
fibres. Thirdly, to improvements in that class of means or apparatus 
employed in spinning or twisting wool and other fibres commonly called 
cap or bell frames. In the use of that description of combing apparatus 
now commonly called Noble's hi or hi in which the fibre 
under operation is acted upon, to prepare or comb it, by the combined 
influence of larger and smaller circles of teeth, it is usual for the drawings 
from the smaller circles of comb teeth to be at once combined, before 
leaving such machines, with the drawings from teeth of the larger circle, 
so as thereby to form, when drawn from such hines, on bined 
sliver, the result of the drawings from the smaller as well as from the 
larger circles of comb teeth. The character or quality of the fibre as drawn 
from the teeth of the smailer circles in such machines is shorter and infe- 
rior to that drawn from the teeth of the larger circles of such machines, 
and the two ch ters or qualities thus obtained are adap'ed to very | 
differe:.t purposes; and the patentees have found it highly advantageous 
to conduct these drawings from the respective sizes of circles of combs out 
of the machines separately, so as to keep them distinct, For this purpose 
they conduct the drawing from the teeth of the larger circle through 
tubes, or by other suitable guides, in a separate sliver to its deli- 
very, where it is formed into a bal, or is received into a can or 
other suitable receiver, and the drawings from the teeth of the 
smaller circes are in the form of a sliver separately conducted to 
cans or other receivers, or are formed into ball», as may be thought 
most desirable, by which means the different character or quality of sliver 
obtained in drawing off from the teeth of the smaller circle is kept distinct 
from that obtained by drawing off from the teeth of the larger circle, 80 | 
that they may be ap -jied to separate purposes, The Second part of the 
invention has for its o ject, when operating upon wool or other fibres for 
the purpose of spinning and twisting them, to continue the motion upon 
the fly rs and tubes after the motion of the fecd rollers feeding such flyers 
and tubes has ceased, by which the patentees are enabled at the change of 
bobbins to give a sliht additional twist tu the thread, and con-equent 
strength to it, thereby reducing the tendency t» breakage «f su :h th: eads 
on the empty bobbins, For tuis purp se the pulley ‘or giving motion tu 
thé feed roller- i-, in place of being affixed, as heretofore, to tre main or 
other shaft, so as to stop only with the stoppng of the drum used in giving 
moiion te the flyers or tubes, that puiley is c-nunecied to its shaft by clutch 
counection, capable of being acted upon by the stop motion by which that 
puliey may be disc.nnected instantaneously, thereby instantaneously 
siopping the feed mowion while the flyers may continue to make a few more 
turns duri:g the time that the driving strap is passing off the fast on to the 
loose pulley. 
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about system of steam cultivation. This object the patentee pro; to 
attain by enabling the anchor man to detach the snatch-biock from one 
anchor and connect it to the anchor next in advance while the implement 
is leaving the headland where he is stationed, instead of effecting the 
change during the s:oppage of the implement. To this end he attaches tu 
the draught point of common claw or other anchors which he employs, 
two distinct links or other connections, one of which he connects with the 
snatch-block, and the other with a rod or bar laid transverse of the line of 
work, aud which forms a guide for leading the suatch-block, when detached 
from the anchor which has just received the strain of the implement, up to 
the next in advance, to which it is to be then in like manner temporarily 
attached. 

978. J. Baporr, Worcester, “ Manufacture of harrows, cultivators, &c."— 

Dated 6th April, 1865. 

This invention consists in the manufacture of harrows, cultivators, and 
other similar agricultural implements, whereby the parts of which the 
harrow or implement is composed are made without welding, and are fixed 
together by the driving in of the tines, or by a key or wedge.—Not 
proceeded with, 

985. S. Garrett, Saxmundham, Suffolk, “ Apparatus sor reducing wheat 
and other straw.” — Dated 6th Apri, 1865. 

The object of this invention is to render wheat and other hard straws 
available as food for cattle. In order to effect this reduction of hard straws 
in an economical and expeditious manner, the patentee subjects ‘them to 
the action of a crushing roller of peculiar form mounted in a concave, so 
that it will be free to turn, and this concave he fits with stationary cutting 
blades or knives corresponding to the proper form of the roller ; into this 
apparatus the straw to be reduced is fed by hand or otherwise, and by it the 
— be crushed and reduced to small picces of any desired average 

length. 
996. W. E. and J. Gray, Sheffield, ‘‘ Manufacture of ploughshares, socks or 
points for ploughs, cultivators, dc.” — Dated 7th April, 1865. 

This invention consists, First, in the manufacture of the above-named 
articles of cast steel, and more particularly that description of cast steel 
known by the name of welding cast steel, so that the articles when partly 
worn out can be relaid with steel by welding it to the socket, or that part 
of the share that is not worn out, and this can be done by means of this in- 
vention at any time required. Secondly, this invention consists in casting 
the above-named articles in metal moulds, with the use of steel or wrought 
iron plugs to form the socket part of the articles produced, 


Crass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, ge 

940. F. Brown, Bedford, ** Kitchen ranges.”— Dated 3rd April, 1865. 

The patentee claims, First, heating and maintaining a more equable tem- 
perature in the ovens of close fire-ranges by the combined use of a conduct- 
ing plate at the bottom, a metal or brick shield between the side of the 
oven and the fire. a flue passing over the top, and an air chamber surround- 
ing the back, bottom, and side, as described. He also claims the use, for 
heating the ovens of close fire-ranges, of a conducting plate within or at the 
bottom of the oven, in connection wiih a metal heating plate or lump 
exterior of the oven, and running along the side of the fire, as described. 
He also claims the forming of the under sides of the hot pilates of close fire- 
ranges with heat-collecting projections, as described. 

967. J. T. Dannipet, Dax, France, “ Seats for water-closets.""—Dated 5th 
April, 1865. 

The seat of the water-closet in actual use is usually pierced with a round 
hole, varying in size, but always incommodious and often dangerous. The 
distance of the tangent parallel to the front is, on an average, four inches 
bac, wards, This improved reat is of an elliptical shape, the two circum- 
ferences being joined by a pear shaped neck of more or less diameter, 
according to circumstances or requirement. The tangent of the small curve 
on the fore part is, on the contrary, in projection from the front of the seat 
about four inches more or less, according Lo cirguustances, 

974. J. Brown, Bott n, “* Improvements in or applicable to boilers furnished 
with pupes for the circutation of water jor domestic purpores,”—Lated 
6th April, 1865. 

The boilers of kitchen ranges for heating water for domestic purposes 
are usually su.-plied with pipes which are in communication with a cistern, 
and so long us the passage in these pipes is free, and fresh water continues 
to be supplied to the boiler, no accident can ovcur ; but if, owing to severe 
frost, or other derangement, one or both of the pipes become closed, the 
steam generated in the boiler causes an explosion. The na:ure of this in- 
vention consists in preventing such exp! y the appli of a 
safety valve furnished with a weight, or with a lever and spring, or weight, 
to the boilers of kitchen ranges, or for other domestic purposes.—Not 
proceeded with. 

989. E. Weicu, Vimiera-place, South Lambeth, ‘* Fire-places and flues, £c, 
~ Dated 7th April, 1865, 

This invention canuot be described without reference to the drawings, 


Cuiass 6. —FIRE-ARMS., 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 














971. F. N. Exson, Nottingham, “* Manufacture of lace in twist lace 
— Dated 5th April, 1865. 

This invention is applicable to twist lace machines when working with 
an ordinary complement of threads, that is, one warp thread to each bobbin 
or carriage thiead. The invention consists in forming the pillars which 
bound the meshes of the grounds of laces made in twist lace machines 
alternately of two warp threads vo one bobbin or earriage thread, and two 
bobbin or carriage threads to one warp thread, so that, although each 
pillar will be composed of three threaus, one pillar of each mesh will be 
formed of two warp threads and one bobbin or carriage thread, while the 
other pillar of each mesh will be formed of two bobbin or carriage threads 
and one warp thread, in contradistinction to the descriptions of lace that 
are now very commonly made in twist lace machines, when using for each 
and all of the pillars which bound the meshes two warp threads to each 
bobbin or carriage thread. By thus making the pillars of the grounds of 
laces produced in twist lace machines the cloth work or tabby weavings 
will be greatly improved as compared with those laces where the cloth 
work or tabby weavings, as well as the pillars, are composed of two warp 
threads to each bobbin or carriage thread. In carrying out this invention 
the carriages will simply swing or move from the front to the combs, 
and from the back to the front combs, constantly moving in the same 
grooves or gates of the combs, as is well understood, while the warp threads, 
as heretofore, will be worked or governed by the jacquard or other pattern 
required, 

983. J. Enuis, Dewsbury, and C. C. Watxer and W. Preston, Batley, 
Yorkshire, ““ Machinery for carding wool, &c.”—Dated 6th April, 1866. 

This invention relates to the machine known as the scriboler or fast 
carding engine. The improvements consist in dispensing with the cone 
rollers, and substituting a flap, hinged under the doffer extending across 
the machine, and which is caused to flap or oscillate by means of a crank 
motion, actuated from any convenient moving p:rt of the machine, thereby 
constantly flapping, batting, or pressing the fibrous substances as they are 
doffed from the card surface during the process of twisting or drawing, or 
the formation of the roping, by which means breakage is prevented and 
the roping more evenly formed.—Not proceeded with. 

990. J. Thompson, Blackburn, Lancashire, ‘‘ Apparatus to be employed in 
preparing cotton and other fibrous substances for spinntng.”— Dated 7th 
Apri, 1865. 

This invention consists in a novel arrangement and combination of 
mechanivm designed to impart the necessary movement to the comb stock, 
and to produce the usual vibratory movement of the doffing comb. The 
apparatus consists of an eccentric secured on a driving shaft, which 
eccentric is encircled and embraced by a band or clip, from which a bar or 
finger projects, and enters an aperture or slot on a boss at the end of the 
comb stock, so that as the eccentric rotates it causes the tail or finger 
on the clip to vibrate, and so to impart an oscillating motion to the comb 
stock, which is mounted in bearings as usual. The eccentric and clip and 
slotted boss of the comb stock are enclosed within a case on the framing 
of the carding engine containing lubricant to prevent over heating of the 
frictional parts. 

998, M. S. MayNARD, Preston, Lancashire, ‘‘ Machinery for preparing cotton 
and otlvr fibrous substanc 8.""—Dated 7th April, 1865. 

This invention relates to the machines used in preparing cotton and other 
fibrous substances generally called roving and slubbing frames, and consists 





in certain improved methods of doubling the slivers. The present improve- 


plements of War or for Defence, Gun Carriages, jc. 

952. W. Cuark, Chancery-lane, London, ** Machine for vounding and polish- 
ing shot, shell, and other balls or spheres.”—A communication.— Dated 
4th April 1865. 

This invention ts of a hi d of four, more or less, 
differeut longitudinally sliding rotary mandrils, radiating from a common 
centre, and provided with chucks at their inner ends, in combination with 
suitable mechanism to force these chucks alternately up against the ball to 
be turned or ground, and with a milling tool or guiding wheel in such a 
manner that two of the chucks will clamp the bali at a time, and the ball is 
thereny turned in either direction while the grinding wheel or milling tool 
is held in contact with the surface of the ball by means of one or more 
screws, or by an adjustable weight. The force with which the grinding 
wheel or too! is forced against the surface of the ball can thus be regulated 
at pleasure. The position of the revoiving chucks and the time waen the 
same grasp the balls are governed by a double cam, and by weights or 
springs, and the said chucks are so shaped that they grasp the general 
surface of the bali, and that cavities and projections ocvurring on the 
surface of the said ball will not be able to disturb the correct central 
position of the same. 

969. C. W. Lancaster, New Bond-street, London, “ Improvements in fire- 
arms, and in apparatus for extricating cartridges and cartridge cases 
therefrom.” —Dated 5th April, 1865. 

This invention refers chiefly to military needle guns. Hitherto these 
guns have been fired by a pointed needle, which, when the trigger is pulled 
is forced by a spring through an aperture in the fore end of the breech 
plug or closer, so as to enter the rear end of the cartridge and strike against 
the detonating composition in a recess in the back of the bullet or fore part 
of the charge of powder. Now these improvements in fire-arms consist in 
the combination of a bolt for exploding the charge and of an instrument 
for extracting the cartridge or cartridge case, as hereafter described ; the 
bolt takes the place of and is acted upon in the same manner @s the 
ordinary poio needle ; it is only of sufficient length as to strike the rear 
end of the cartridge, whereby the patentee is enabled to use cartridges with 
metal cases or metal sockets with the detonating composition placed in the 
rear end thereof. The patentees’ apparatus for extracting cartridges and 
cartridge cases consists of a semi-annular plate corresponding to the bore of 
the piece and carried on the frout end of bar free to slide backwards and 
forwards in a groove in the bottom of the breech. The rear end of the bore 
has a portion removed to form a space into which the semi-annular plate 
fits when the breech is closed. The plate and rear end of the bore have a 
recess cut in them to receive the rim on the rear end of the cartridge case, 
The lower side of the breech closer is formed with a groove in which a pro- 
jection on the bar of the extractor rides. 

987. A. Muin, Manchester, “ Breech-loading fire-arms.”—Dated 7th April, 
1865. 


This invention relates to that description of breech-loading fire-arms in 
which the opening and closing of the breech end of the barrels are effected 
by movable breech plugs or charge chambers working in suitable recesses 
open at the top or bottom, The improvements consist in mounting each 
breech plug or charge chamber at its rear end upon a spindle-formed 
eccentric with pivots or pins working in holes in metal straps forming the 
sides of the recess. One of the pivots extends beyond the metal through 
which it passes, and bas an actuating lever fixed to it for the purpose 
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of turning the eccentric and imparting the uisite movement to the 
breech plug or charge chamber, there being a spring catch or its equivalent 
for maintaining the lever in its proper position. The breech plug or charge 
chamber has at the back a flat inclined surface, and is formed at the front 
with the ordinary shoulder or nose, and which is caused when the actuating 
lever and eccentric are turned one way to abut tightly against a corre- 
sponding recess formed in the breech end of the barre!, and thereby make 
a perfectly tight joint ; and when the lever and eccentric are turned the 
reverse way the breech plug or charge chamber is first caused slightly to 
recede to free the nose or fire end from the recess in the barrel, and then to 
rise or fall to any required angle, for che purpose of exposing the breech 
end of the barrel or the muzzle of the charge chamber. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, c. 


954. W. Moopy and W, J. Huppanp, Handsworth, “ Stringing and tuning 
pianofortes, de.” — Dated 4th April, 1865. 

The patentee claims stringing and tuning pianofortes by means of 
mechanism consisting of screwed stems having blocks at their ends to which 
the wires or strings are fixed, the said blocks being drawn by the screwed 
atems to a greater or jess distance from the bridge of the instrument by 
means of screw nuts, whereby the tension of the wires or strings is increased 
or diminished, 

65. B. Jounson, Church-street, Camberwellegreen, “ Pianofortes.”—Dated 
5th April, 1865. 

This invention has reference to a previous patent, dated 31st July, 1863 
(No, 1897), and consists in combining a flute sound accompaniment with a 
harmonium or organ sound accompaniment, or in combining a flute sound 
accompaniment in the treble with a pianoforte eccompaniment in the bass, 
—Not proceeded with. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

958, G. T. Bousvinip, Loughborough Park, Brixton, ** Separating fibre 
JSrom vegetable materials containing the same.”"—A communication,— 
Dated 4th April, 1865. 

The patentee claims the process of treating vegetable material with the 
substances produced by the action of nitro-muriatic acid upon carbonate of 
lime and iron, or their equivalents, and then subjecting the vegetable 
material to the action of a caustic alkali, substantially as set forth. 


966, W. Tratt, L. Lepaiar, and F, T. Simpson, Wakefleld, “ Manufacture 
o (atc oil und grease."—A communication.—Dated 5th April, 
1865. 

This invention consists in combining or mixing petroleum or mineral oil 
with the yrease obtained from soap suds or soapy or greasy waters, The 
proportions may vary from two-tenths to six-tenths of the recovered grease 
for producing the lubricating oil, and a larger propertion of the recovered 
grease is used when producing the lubricating grease, the remainder being 
mineral oil. 

979. M. Diosy, Fenchurch-stre't, London, “ Material to be used in combina- 
tion with, or as a substitute for, cogee."—A communication.— Dated 6th 
April, 1865. 

This invention consists in the employment and utilisation of the locust 
bean or karouba, a well-known fruit growing on both shores of the 
Mediterranean, as a material to be used in combination with, or as a sub- 
stitute for, coffee. —Not proceeded with. 

980. G. Davigs, Serle-street, Lincoln's nn, London, ** Illumination.” —A com- 
munication.—Deted 6th April, 1865.} 

This invention consists in consuming the carbon in and increasing the 
brilliancy of a flame produced by burning animal, vegetable, or miveral 
olls, or fatty matter, or the flame of gas containing an excessive amount of 
carbon, by causing the said flame to decompose a supply of water conveyed 
to it by means of a wick or its equivalent. 

984. W. B. Rictarps, New York, ‘* Preventing corrosion or staining of 
the surface of glass.”— Dated 6th Aprit, 1865. 

This corrosion or staining is particularly the case with glass that may be 
made and remain packed in boxes or stored away during the warm and 
moist weather of summer, The corrosion or stain appears to arise from 
the absorption of moisture by the alkali employed in the manufacture of the 
glass, particularly in the minute cells existing in the surface of the glass. 
The inventor makes use of very finely ground calcined plaster dust, or other 
similar material that will absorb moisture more quickly than the alkali of 
the glass, and this process he applies as a dry dusting to the surface of the 
glass, sufficient adhering for effecting the desired protection to the surface 
against atmospheric changes or influences.—Not proceeded with. 


1005. W. WEATHERLEY, Chatham, Kent, “‘ Sizing paper.”—Dated 8th April, 
1865 


This invention consists in performing the operation of sizing paper partly 
by applying the size on one side of the paper previous to immersion in the 
usual sizing trough, and partly by relieving the paper when soaked with 
size of all strain or pull; and for these pur; a roller is used which is 
supplied with size, over or under which roller the paper pas-es before 
enterivg the usual sizing trough. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 


960, A. MILLAR, Grove-street, Camden Town, London, ** Improvements in cer- 
tain electric telegraphs.”—Dated 5th April, 1865. 

This invention consists, First, in the means for communicating motion to 
shafts, pulleys, or other mechanical appliances having a motion of rotation, 
consisting of a lification of an app known as Huygens’s endless 
chain, interposed at a convenient position between the driving power of 
the shaft or pulley to be driven, the modification of the endless chain con- 
sisting in preventing the chain from slipping by means of weights, acting 
on the chain on both sides of the shaft or pulley, in addition to the weight 
which produces the motion of the shaft or pulley, such means of commu- 
nicating motion being applicable to instruments for transmitting and 
receiving electric currents and other purposes requiring a regular motion, 
Secondly, in correcting or compensating for the variations from the proper 
speeds or rates of motion of instruments for transmitting and receiving 
electric currents without extending or accelerating the continuously- 
moving parts, by communicating motions in any suite ble manner to other 





parts of the instruments in a direction backwards or forwards as regards | 


the direction of the motion of the continuously moving parts. Thirdly, in 
producing the correcting or F ing tions, to which the second 
part elutes, by means of electro-maguets, or similar appliances, and suit- 
able gearing, actuated by electric currents, which currents are additional 
to, or form part of, the currents which produce the message. Fourthly, in 
indicating at the transmitting or receiving stations the variations from the 
proper speeds of the instruments by the non-regularity in the actions pro- 
duced by means of electric currents, or by the non-regularity of periods of 
non action corresponding to periods of no current, such currents or periods 
of no current being produced at regular intervals as part of, or additional 
to. the currents and periods of no current which produce the message. 
Fifthly, in transmitting messages through one line wire by means of proper 
surfaces in the form of symbols or characters arranged in a row, and in 
producing a copy of such row of symbols or characters at the receiving 
stations ; the instruments for transmitting messages by suca means, and 
for producing a copy at the receiving station, are similar to the instru- 
ments having five conducting points, described in Bakewell’s specification 

(No, 12,852), dated the 2nd December, 1848. Sixthly, in transmitting mes- 

sages through one line wire by means of proper surfaces, consisting of lines 

of various lengths arranged in one line, and in producing the ge at 
the receiving station in the form of symbols or characters.—Not proceeded 
with, 

975. J. 8. Watson and A. Horwoop, Aing William-sireet, London, “ Con- 
ducting electricity for communication or transmitting signals and alarms 
in the event of burglary, fire, railway accidents, and other purposes.” — 
Dated 6th April, 1865. 

This invention consists in conducting electricity for communicating or 
transmitting signals and alarms, as between an iron safe, house, ship, door, 
window, drawer, or room, and the sleeping apartments, or the most conve- 
nient part of any house, ship, or building, where valuables are deposited 
for their protection ; the same may be applied for conducting electricity in 
communicating signals and alarms between railway passengers and guards 
or engine drivers, and other purposes. For the purpose of giving a sicnal 
or alarm in case of burglary the inventors place in an iron safe, ship, 
house, door, window, or any other article or place, an insulated metal 
washer, in combination with two other metal tubes, one working within 
the other, and a spiral spring, for making and breaking the circuit of 
electricity by the action of the door, window, drawer, or, as the case may 
be, opening and closing. ‘The principle for giving a signal or alarm in 
case of fire or overheat consists of an air thermometer, with three or more 
chambers arranged vertically, the centre chamber being partly filled with 
quicksilver, or any other conductor of electricity ; the inventors then place 
two insulated wires into the top chamber in circuit with the electric bell 
and battery to be hereinafter described. The arrangement for conducting 











and communicating or transmitting signals and alarms by electricity fiom 
one given point to another consist of one, two, or more metal tubes placed 
ene within the other, the interior of such second metal tube being 





| or grooming horses, 





; insulated. The insulation the inventors prefer to be of either cotton or 


silk ; they likewise, in the interior of such second metal tube, place one or 
more wire or wires also insulated, both ends of such wire or wires being 
connected to the ends of the exterior metal tube, both or all acting 
together and f ing one d , and the other second or interior 
insulated metal tube as the other conductor. One end of the exterior 
metal tube is in connection with one wire in the air thermometer or metal 
contact in the iron safe, house, ship, door, window, drawer, room, or rail- 
way carriage, the other end of the exterior metal tube being in ti 








cylinder and piston work they cause the hammer directly to strike a blow 
the opposite hammer comes to meetit, and the work is compressed between 
them, while, at the same time, the hammers on either side separate the 
one from the other, and these strike their blow on the return stroke of the 
cylinder and piston. 
883. W. Witson, High Holborn, London, 
March, 1865. 
The First part of this invention consists in a new arrangement of parts 


“* Sewing machines.” —Dated 28th 





with one terminal of the electric bell, and the other one end of the second 
or interior insulated metal tube being ted to the insulated metal 
washer or other wire in the air thermometer or iron safe, house, ship, 
door, window, drawer, room, or railway carriage, the other terminal of the 
electric bell, which is in connection with the other pole of the battery, so 
that, when the iron safe, house, ship, door, window, drawer, room, or rail- 
way carriage, as the case may be, is either connected by opening, or by the 
air in the room becoming heated above what number of degrees the air 








ther ter or fire detector is regulated to, thereby expanding the air in 
the air chamber of the detector, the quicksilver is forced up the tube, and 





forms a contact between the two insulated wires in the top chamber of the 
air ther ter or fire d ; or if the conducting metal tubes and 
wire, or tubes and wires, are cut in two pieces, damaged or destroyed in 





in bination, and forming what is known as a lock-stitch machine, The 
machine is driven by a pulley from a main driving wheel, and a small 
crank on the shaft, having a pin or stud at its extremity, actuates the 
needle arm by a heart-shaped motion. To the same stud is connected a 
short straight lever, on the other extremity of which is a stud, connecting 
the shuttle driver, the action of which arrangement is an irregular rotation 
of the connecting lever, producing a regular forward and backward action 
of the shuttle driver. The parts above the bedplate are in the ordinary 
form with a top feed, the work passing in front «f the operator, To pre- 
vent the machine being turned in the wrong direction the patentea 
introduces above the driving wheel a sliding plate, with an inclined plane 
having a small projection, which instantly catches the puiley if turned in 
the wrong direction. By these arrangements he combines simplicity with 
certainty of action and great economy in production. The Second part of 





any way whatever between one given point jand another, an i 
signal or alarm will be given by the circuit o electricity being made com- 
plete.—Not proceeded with. 





Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


852. J. H. Jounson, Lincoln’s-inn-felds, London, “ Spittoons.”—A communi- 
cation.—Dated 25th March, 1365. 

This invention relates to a peculiar construction and arranzement of 
spittoon, and consists in providing such article with a hinged lid or cover, 
capable either of being opened and closed as required by the foot or hand, 
and of being held permanently open if desired. Also in fitting castors to 
— for facilitating their removal from place to place.—Not proceeded 
with, 

857. C. Burrit, Bernard-street, Holloway, ‘‘ Domestic implement for paring 
potatoes, apples, d-c.”—Dated 27th March, 1865. 

This invention consists in forming the paring implement as follows :—In 
a suitable holder, about seven inches long, the inventor adjusts a piece of 
tempered steel, the edges whereof are bevelled so as to form cutting edges ; 
this piece of steel he fixes at an angle of about 30 deg., by grooves or slots, 
to the holder, taking care to leave space between the said holder and the 
cutting edge. Que end of the holder is formed as a handle, and the other 
end has a short pointed blade of thin steel fixed thereinto. To use this 
implement the operator holds the potatoe or apple in one hand, and with 
the cutting implement in the other proceeds to remove the peel, using it 
similar to an ordinary knife, with the advantage that whereas by the use of 
a common knife great waste occurs by cutting away too great a thickness 
of the peel.—Not proceeded with. 

859. J. BuckinauaM, Westmoreland House, Walirorth-common, “* Oil feeders 
or cans.” —A communication.—Dated 27th March, 1865. 

This invention consists in making oil feeders or cans of a hemispherical 
form, or nearly so, and with or without a small flat or hollowed part on 
which they stand, This hemispherical capacity is covered by a fiat or slightly 
raised top, from the middle of which the spout or otl channel is raised. 
The inventor strikes or stamps up the hemispherical bottom out of tinned 
iron, aud prefers hard, springy brass for the top; a brass bush is soldered 
in the centre of this brass dise top, into which the spout screws, and at 
which part the can is filled when the spout is removed ; a smal! dise or 
flange piece is fixed on the spout, on which the fingers are pressed while 
discharging the oil by the duct, the thumb at the same time being placed 
at the bottom, the spring and partial collapse produced by the pre-sure on 
the top causes the discharge of the oil at the spout or duct, in the like 
manner to that which is now adopted for pressing on the spring bottom of 
oil cans. In cans so wade it is of no consequence in what way they may 
be thrown down, as they always take up the proper position, and stand with 
the spout erect. 

864. F. Le Roy, Booth-street, Spitalfields, London, ‘‘ Non-conducting compo- 
sition for preventing the radiation or transmission of heat or cold.”"— 
Dated 27th March, 1865. 

The patentee prepares this non-conducting composition by mixing and 
combining shiny glutinous earth known as brick clay with sand, coal 
ashes, charcoal in powder, wood, sawdust, cow hair, wheaten flour, fire- 
clay, Water and oil, or any other similar fatty matter. 

865. G. Bisnor, Soho-square, London, ** Apparatus for stamping and mark- 
ing."—A communication.— Dated 27th March, 1865. 

For these purposes, in constructing a portable apparatus for stamping 
and marking, a frame is used having two side plates or uprights, in each 
of which is formed a slot, reaching nearly to the bottom of the piate or 
upright. At the lower ends of these uprights is fixed a horizontal plate 
or frame, on which the apparatus stands. In the horizontal plate is 
an opening, which corresponds in shape with the outline of the stamp or 
merker; and the stamp er marker when depressed passes through this 
opening and presses on the surface below. The stamp or marker, ot which 
the form and character will, as heretofore, be varied to suit the particular 
nature of the work it is to perform, has a neck or axis formed or fixed 
thereto at each end, and on these, in working, it makes a half turn in 
rising from and descending to the surface which 1s to be stamped or 
marked, The manner in which the stamp or marker is caused thus to turn 
is by means of two pegs or teeth on one of the uprights, between which a 
peg or tooth on the stamp or marker enters both in the up stroke and in 
the down stroke, The two side plates or uprights are fixed at their upper 
ends to a closed vessel, in which a supply of printing ink is contained. 
This vessel is fitte with a hurizontal partition, which is perforated with 
holes, and there is an opening at the upper part of the vessel covered by 
a plug or cap fixed fluid-tight by a screw or by other convenient means, 
In the under compartment or chamber of this vessel several thicknesses 
or layers of woollen cloth or felt are placed, which become saturated with 
the printing ink introduced into the upper compartments of the vessel 
The necks or axes of the stamp or marker are received into the ends of a 
forked or branched frame, and this frame is fixed tv a handie which, for a 
hand portable instrument, is upright, and is hollow, in order to contain 
a coiled spring, resting at its lower ent of an uvcright on the top of the ink 
vessel, and by preference fixed to or torming part of the screw cap or cover 
u-ed to close the ink vessel. By this arrangewent the stamp or marker, 
when left free, will be raised by the spring and pressed against the saturated 
cloth, and so it will become inked. —Not proceeded with. 

869. J. Norris, jun., Winches‘er, ‘‘ Apparatus for grooming horses.”— Dated 
28th March, 1865, 

In carrying out this invention the patentee employs as the motive power 
an iron wheel with a deep groove, to receive an endless elastic band; the 
wheel is supported in a frame capable of swivelling either to the right hand 
or to the left, so as to prevent the elastic band from slipping out of the 
groove, and the foot which supports the said frame may be either fixed or 
movable, the said foot, in the latter case, being sufficiently larze for the 
person turning the wheel to stand on it and keep it steady. This wheel 
and elastic band are for the purpose of driving a circular brush for brushing 
‘The brush is nfiade circular, with two handles (one at 
each side) at right angles to it, or in a line therewith; the handles are 
made of wood with iron ends, bored to admit a spindle to run through 
them, with a small grooved wheel at one end outside the handle, fer the 
elastic band to drive the brush. The grooved wheel is fixed to the spindle, 
which is to have a square shoulder to fit into the brush so as to carry it 
round. The handle on the opposite end of the spind!e is secured by means 
of a nut, by unscrewing which the handle and the brush can be removed 
from the spindle and a fresh brush substituted. 

876. F. A. Macquarp, Paris, ** Gas burners.”"—Dated 28th March, 1865. 

The patentee claims, First, the application of a reservoir interposed 
between the burner holder anc the burning apparatus, permitting the gas 
to be «dilated before its egress. Secondly, the arrangements employed 
for regulating the current oi air and increasing the surface of the flame, as 
described, 

S77. R. Youne, Dublin, and C. F. O. Guassrorp, Galway, ** Treatment of 
seaweed.” —Dated 23th March, 18065. 

This invention consists in the application of artificial heat to the drying 
of seaweed, whereby the seaweed can be utilised and made available during 
any and all times of the year, but more especially during the months 
of winter, for the production of an ash or kelp, instead of, as hitherto, 
only saved and burned during the summer months for the production of 
kelp. The method of drying adopted in preference for this purpose is by 
kiins of brick or stonework, the flues of which are covered with fire tiles 
or slabs, cast iron plates, or with stone flags capable of bearing the tempe- 
rature required. The kilns are to be heated by furnaces or steam arranged 
underneath, having suitable flues to carry off the smoke or vapour, and so 
contrived that the heat is as equally as possible distributed over the heating 
surface, 

881. J. L. PULVERMACHER, Oxford-street, London, ‘* Fastenings for pins, 
butions, and other articles with metallic backs."—Dated 23th March, 

865 


De 

This invention cannot be fully described without reference to the drawings. 

882. J. Wriaut, Tipton-green, Dudley, “* Forging machines."—Dated 2th 
March, 1865. 

For the purposes of this invention the patentee employs four hammers 
arranged round in a circle at right angles the one to the other; they are 
actuated by a steam cylinder and piston, one of the hammers being worked 
directly by the cylinder and piston, This hammer is connected by rods to 
the hammers on each side of it, and these again are similarly connected to 
the hammer opposite to the first. Thus it will be seen that, when the 








' horizontal boltg in the apparatus to F 


impr ents consists in a new arrangement of parts for a knotted- 

stitch machine. The Third part of the improvements consists in a new 

f rmofarm. The Fourth part consists in a new adjustable hammer and a 

new guide. ° 

884. W. Intam, Newton Heath, near Manchester, “ Cranes.”—Dated 29th 
March, 1865. 

These improvements are applicable to cranes with jibs and pillars, and 
they consist in constructing the jib and pillar of two beams of rolled girder 
or double Tiron or steel, or of plates of iron or steel, strengthened by 
angle or other suitable bars of rolled iron. The pillar with a crane jib may 
be rolled in one piece, or in parts rivetted together; or the jib formed of 
the usual tension bar and strut may be connected to the pillar, which is 
constructed of two girder beams or plates, with angle or other suitable iron, 
and supports the gearing and chain barre!. The pillar is supported as usual 
in a footstep, and it swivels within a ring ; to the pillar are fixed the bear- 
ings of one or more antifriction rollers, acting against tne inside of the ring 
to one of those rollers is connected a shaft and gearing for swivelling the 
crane round when required. 

W. Brookes, Chancery-lane, London, “‘ File-cutting machinery.”"—A 
communication.—Dated 29th Maich, 1865. 

These improvements relate, First, to so supporting the blank while it is 
being fed through the machine and receiving the blows of tie chisel ag 
always to keep its top surface horizontal, so that the cut shall be of a 
uniform depth across it. Secondly, to an arrangement of devices or means 
which form teeth of the same depth throughout the whole length of the 
blank, while, at the same time, the force of the blow of the chisel does not 
vary. Thirdly, to feeding the blank independently of its bed piec’, and in 
such a manner that it always has a form bearing immediately where the 
blow is struck, so that the file caunot possibly spring or warp, thus ensuring 
uniformity of cut. 

886. R. C. Ropinson, Cannon-street, London,“ Improvements in the machinery 
Sov the cutting of nails, brads, or spikes, and in the conformation of some 
of such nails or spikes.”—Dated 29th March, 1865. 

The peculiarity of the machine for producing tneze nails, brads, and 
spikes is in the moving of the dies from right to lft and from left to right 
alternately, so that the dies, when they are at the ends of their traverse, 
present two sets of cutters, which are fixed in the cylinder the necessary 
shapes or forms for enabling each set of cutters to cut off from the sheet 
of metal to be acted on the nails, brads, and spikes required, as descrived. 
891. J. Puaver, Norton, “ Apparatus for heating the blast for furnaces used 

in smelting iron.”—Dated 29th March, 1865. 

According to the present invention the patentee arranges apparatus for 
heating the blast for furnaces in such manner that the combustion of the 
gases takes place in a separate chamber from that in which the system of 
pipes or passages in which the biast is heated is situated, and the chamber 
in which the system of pipes or passages is situated is, by preference, above 
the combustion chamber, and only communicates therewith by means of 
numerous openings through the top of the combustion chamber. The 
upper chamber is of large dimensions as compared with the space occupied 
therein by the system of pipes or passages in which the heating of the blast 
takes place, so that each upper chamber is at all times pervaded by a red- 
hot atmosphere, which acts on all parts of the system of pipes or passages 
alike, and thus not only is a very highly heated blast maintained, but its 
heat is more constant and uniform than has heretofore result~d when 
using the waste gases of blast furnaces in heating systems of pipes or 
passages through whicl the blast passes and is heated. 
$34. T. W. Norvenrent, Montague-street, Portman-square, London, “ A 

portable covered hammock."—A communication.—Vet-d 30th March, 


oor 


$35. 


1865. 
This invention cannot be described without reference to the drawings. 
806. W. M. NxILson, Glasgow, “ Shaping machines."—Dat:d 30th March, 
865 


J. 

In a machine embodying these improvements the shaping tool has a 
horizontal reciprocating movement, and is carried, together with the gearing 
for actuating it, by a massive sliding head. This sliding head is arranged 
to travel or be fed along in a direction at right angles to that of the tool's 
motion, and it is to the feeding details that the present invention more 
particularly refers. The feed movement is effected by means of a long 
screwed shaft carried by the fixed bed frame, and this screwed shaft gears 
with a nut carried by the sliding head. By the present invention the shaft 
is made stationary, whilst the nut is mounted in the sliding head, so that it 
can turn, and gearing is applied to turn it both by hand and by the action 
of the machine itself, as will be well understood. ‘he sliding head thus 
carries its own feed gearing, and at whatever part of the bed frame the 
sliding head may be, tne attendant has the feed gearing close at hand.— 
Not proceeded with. 

897. B. Baven, Birmingham, “* Manufacture of reflectors for lamps and 
surfaces for reflecting liyht generaliy.”—Dated 3th March, 1865. : 

This invention consists in making reflectors for lamps, and_for reflecting 
light generally, of iron or other metal, first coated or covered with glass or 
enamel, and afterwards made capable of reflecting light, in the following 
manner :—The reflector, or the surface which is to be made capable of re- 
flecting light, is first coated with glass or enamel. This the inventor effects 
in the ordinary way, excepting that in addition to the materials ordinerily 
employed in making the glass or enamel, he employs oxide of manganese, 
either with or without arsenious acid or white arsonic. The addition of the 
oxide of manganese gives a purple colour to the glass or enamel, and the 
white arsenic gives an opacity, These qualities produce a better reflee ing 
surface by the subsequent treatment than could be obtained by a coating 
of ordmary glass or enamel. After the glass or enamel has been fused ou 
the surface to be made reflecting, and has been allowed to cool, he applies 
thereto a solution of bichloride of platinum, which solation he applies by 
means of a brush, or in any other convenient manner, After the solution 
hav dcied he subjects the article a second time to the heat of the enamelling 
mufiic. By this treatment the bichioride of platinum is decomposed, and a 
brilliant reflecting surface of metallic platinum left on the part or parts to 
which the bichloride of platinum had been applied. — Not proceeded with. 
902. A. V. Newton, Chancery-lane, London, ** Cartridge and other boxes." —A 

0 unication.—Dated 30th March, 1865. : 

This invention consists in a new and peculiar manner of hanging or 
attachiog a box made of a square, oval, or any other desired shape in V, . 
any suitable outer casing or frame, whereby the box can be easily ee 
within its onter casing at pleasure, thus allowing the articles or materials 
placed therein to be more readily and conveniently removed therefrom 
when so desired.—Not proceeded with. 

903. W. Minxer end D. R. Ratciireer, ey eae - Fastenings to be em- 
ayer metalire safes, de.” — Dated 3lst March, 1365. ? 

ms easene designed to effect a strong and secure fastening between 
the door of the safe and the sides, top, and bottom thereof, into which the 
door cloves, and so to bind them together as to prevent the sides being 
forced outwards from the door by wedges or other means, and also to render 
certain fastenings already applied to safes more efficient and better 
calculated to resist violence. The improvements Consist, First, in the 
application and use of angied bars or pieces, which may be made of te be 
other strong metal, and either separate and in the form of anzled or agent 
bars, or in a continuous length encompassing the interior of the safe, _ 
if the former, they may either be secured on to the inside of the door — 
project between the lock bolts, and fit into apertures on the side of the safe, 
or vice versa; or if used in continuous lengths and formed of angled iron, 
it may be secured to the door, so that the prejecting rib or edge of the 
angle jron may enter a groove or channel in the side of the safe, or lap over 
another angle iron secured to the inside of the sides of me ate Alec, ee 
the same purpose, rods or bars having dovetail or T-heads may be se _— 
to the door to enter openings of corresponding shape or the sides of t 1e 
safe, and the dogs now used near the hinges may be mace curv ed to — 
curve! apertures as additional prevention, and the door itself may be mai » 
slightly taper, that is, narrower at tho hinge or side than at the pee 
side, and the inside surfaces of the top and bottom made parallel with such 
taper form, so that in endeavouring to force the si Je opposite the ae 
laterally from the door, the sides and deor themselves form a resistance ~ 
tueir wedge-jike form. The feature of this first part of the invention is the 
application of r's, bars, hooks, or § miler bracketing or holding fnstru- 
ments, to bind the sides and the deor (when closed) together, so as to La 
vent the sides b ing parted from the door by lateral age ne = a 
part of the invention relates to safes having double doc Te rb - = 
vertical bolts of one door euter and lock into the top and boitom of 
safe, and the locking bolts of the other door enter apparatus in the afore- 


e inve on cs ts in locking such 
0 posite door, and this part of the invention consists 
ae a " revent their being withdrawn by lever- 
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age or violence. This may be effected by attaching to the vertical bolts 

angled projections, which enter slots formed in the horizontal bolts at the 

same time tiat the vertical bolts enter the top and bottom of the safe, 

which is effected by the door handle; the whole may be secured in such 
ition by turning the key of the small lock, which, interposing its bolt | 
tween the two vertical bolts, prevents the opening of the door until it is 

removed.—Not procedeed with. 

908. J. Poon, Riley-street, Chelsea, ond T. Brown, Shrubland-road, Dalston, | 


** Socks, soles, or feet protectors, to be uscd loose in boots and shoes or afixed | making a ship canal from Southampton to London. 
| Roberts appears te lay great stress on the French traflic. 


thereto.”—Dated 31st March, 1865. 

This invention consists in the use or application of wood, preferably pine, 
which the patentees propose to render into thin leaves or boards, similar to } 
that known as scale boards, by sawing, cutting, or otherwise, and from | 
which said leaves or boards they saw, stamp, press, or cut out by means of 


railway trucks, where they would be sorted, either to be taken to the 
docks, or to be sent to their respective destinations, without going 
through the labyrinth of metropolitan railways. ‘The tedious and 
intricate navigation round the Forelands and up the Thames would 
be avoided, and a great saving effected in freight and insurance. This 
consideration is of such importance, that some years ago, as your 
readers probably recollect, some capitalists thought seriously of 
Captain 

It has | 
declined very much in this port since new routes have been opened | 


| 


up via Poole, Bristol, Littlehampton, &c. At present all the cargo | 


| traflic appears confined to cattle. The new scheme, if carried into | 


dies, cutters, or other known devices, the necessary shapes or forms for socks | execution, would probably alter the arrangements made by the | 


or soles, and which said shapes or forms can afterwards be covered or not | 

on one or both sides with a lining of paper, leather, caoutchouc, or any 

woven or felted fabric by means of glue, gum, caoutchouc, or other adhesive | 

substance. | 

909. E. Leak, Longton, Staffordshire, “ Apparatus for collecting or receivin9 
pulverised tint or dust.”—Dated 31st March, 1865. 

This invention consists of a screw or other fan mounted upon a vertical 
or otber spindle or shaft in a cylindrical case having a perforated top. The 
spindle or shaft is mounted in suitable bearings at each end, so as to be 
capable of revolving, and is furnished with a grooved wheel or pulley, round 
which an endles s band or strap passes, by which means the spindle or shaft 
with the screw or other fan is caused to revolve, and by the action of the latter 
the pulverised flint or dust is drawn in through the perforated topand collected 
or received into the case or box. The case er box containing the fan is 
placed against the outside wall of the room, end a vent hole is cut through 
the same by which the air drawn in by the fav, with the pulverised flint or 
dust, escapes, and also such particles of flint or dust as do not remain in the 
box.—Not proceeded with. 

913. A. V. Newton, Chancevy-lane, London, “ Improved means of preventing 
the leakage of barrels and of rendering packages and fubrics impervious 
to air and gases.”— A communication.— Dated 3lst March, 1865. 

This invention relates to the use of a composition prepared by the admix- 
ture of glue and glycerine, either with or without sugar, as a coating for 
barrels and fabrics. These substances may be combined in about the 
following proportions, viz., glue, 501b. ; glycerine, 100 1b. ; sugar, 25 Ib. 
914. A. V. Newron, Chancery-lane, London, ‘* Manufacture of inking rollers.’ 

— Dated 31st March, 1865. 

The object of this invention is to produce inking rollers that will not be 
affected by changes of temperature, but will at all times be fit for usec. To 
this end the rollers, instead of being made as heretofore of glue and tieacle, 
which require washing two and, three times a day, are composed by prefe- 
rence of glue, glycerine, sugar, or other sacchwrine matter, soap or alkalies, 
or alkaline earths, or any of the compounds of alkalies or alkaline earths 
and castor oil, or any of the fixed oils. In some cases the sugar, or the soap, 
or the oil, or their equivalents, may be omitted from the composition. 


915. J. H. Smitn, Berley Heath, ** Appa: atus for mounting photographs.” — 
Dated 31st March, 1865. 

This apparatus consists of a fixed block on whici: is mounted a glass or 
other plate of the desired shape and dimensions, and the edges of which 
project a little beyond the fixed block, On this plate is secured, by means 
of an elastic band or otherwise, a piece of woven fabric or thin cloth, or 
other porous fabric, which is capable of being kept damp by means of a 
little water applied thereto from time to time. The glass or other plate is 
of the shape and dimensions of the ; ictures which are to be operated upon, 
and when the photographs are placed face downwards upon the damped 
cloth, and are pressed down a little so as to force out the air from beneath, 
the pressure of the atmosphere on the back will keep them down flat, so 
that their back may be guu.smed or covered with some adhesive composition 
without difficulty. The backs of the photographs having been gummed, 
the cardboard on which they are to be mvunted is placed upon them, and 
upon being slightly pressed down the photograph wiil adhere thereto, and 
upon removing the cardboard the picture will be found to be properly 
mounted thereon. As the cardboard is generally somewhat larger thau the 
picture, it is important that the latter should be mounted centrally thereon. 
Yo this end a set of horizontal adjusting or set screws provided with plates 
at their ends are placed at one side, and also at one end of the glass plate, 
and are mounted in vertical blocks, so as to be capable of being screwed up 
and adjusted with nicety according to the amount of margin that is required. 
—Not proceeded with. 

917. J. BatuGate, Edinburgh, ‘‘ Improvements in gas meters and in the 
machinery or apparatus connected therewith.’’—UVated 31st March, 1865. 

This invention relates, in the First place, ana chiefly, to a new method of 
construction and arrangement of the partsof dry gas meters, the cases of 
which are made, by preference, in cast iron, whereby great facility is 
afforded for their being taken in pieces, cleaned, and repaired, and a correct 
action of the apparatus is insured. In constructing the cases of gas meters 
under this invention they are made in one piece, and without a central 
division, in contradistinction to those now in use, which arrangement 
enables the diaphragms (when necessary) to be lifted out with little trouble 
The one diaphragm back (which is made of sheet iron or other suitable 
material) is substituted in lieu of and answers the purpose of two, at the 
same time supplying the place of and answering the purpose of a centre 
division. This back, on which are fixed the two diaphragms, is fixed by 
screws, the holders projecting from the centre of the case, The chief 
advantage derived from this arrangement is that the tw» diaphragms can 
be taken out together. ‘The Second part of this invention relates toa 
peculiar arrangement of the valves, which are also easily taken out, each 
valve being worked on a separate plate, to which plates are also connected 
the inlets to the diaphragms and exit tubes, 


918. T. K. Mace, Birmingham, “ Fixed bands or rib holders for umbrellas or 
parasols.” —Dated 31st March, 1865. 

This invention not only comprehends the band that is usually attached 
on the outside of umbrellas for confining the ribs and covering together 
when in a collapsed condition, but also relates to a construction of band or 
cap to cover and hold close to the stick the tip ends of the ribs. And these 
objects the inventor obtains, First, by applying the band or fastener to the 
outside of the umbrella or parasol covering, as now usually adopted, in the 
following way :—He secures, by preference, a small bit of elastic, or other 
suitable material, to the fabric of the covering by means of a metal or other 
suitable eyelet, with or without washers, while at the other end he applies 
a metal or other suitable projection which, when the band or cord is drawn 
around the umbrella or parasol, shall fall into the cavity of the eyelet, and 
thereby secure the ribs and covering in such a way that no projections will 
be seen on the outside, thus conserving compactness and neatness. And 
the improvement as applied to the sticks of umbrellas and parasols, for the 
object of confining and holding the tip ends of the ribs of the rame radially 
around the said stick, consist of an india-rubber cap secured to the stick, 
but capable of being raised when closing the umbrella or parasol, and pass- 
ing down over and confining them when closed.—Not proceeded with. 
=. VERO, Atherstone, Warwick, * Manufacture of felt hats."—Dated 3rd 

pril, 1865. 

_ This invention consists in a method of producing felt hats with the under 
sides of the brims dyed of a black or other dark colour, while the upper 
sides of the brims and the upper parts of the bodies of the bats retain their 
ordinary colour. For these purposes the inventor applies a hot solution 
of bichromate of potash to the underside of the brim of a felt hat by means 
of a brush or otherwise. The surface is then washed with cold water,$a 
hot decoction of logwood or madder, or a fustic, or a combination of there 
materials is then applied by a brush, or otherwise. This would produce a 
brown, but if a black be desired a second coating of the bichromate of 
Potash is applied, and a second coating of the decoction of logwood, and 
afterwaids a solution of a salt of iron.—Not proceeded with. 





THe Tribunal of Commerce of Havre, in a cace relative to some 
P'g iron sent to that town from Glasgow recently, decided that it is 
the usage of Havre that the cost of delivery, and of weighing goods, 
shall be at the exclusive charge of the seller; also, that he must 
pay for warehousing up to the moment of delivery. 

.ARcHITECTURAL AssocIATION OF Loxpoy.—The opening conversa- 
Zloue of the Architectural Association of London took place on 
Friday evening, 27th ult., when the chair was taken by the President, 
R. W. Edis, Esq., M.R.I.B.A., who, after distributing the prizes 
awarded to the various successful students, delivered an able and 
eloquent address to a numerous and attentive audience. 

New Harnovur Prosecrs.—(From our Correspondent.)—At the last 
annual meeting of the trustees of Newhaven Harbour, Captain Julius 
Roberts, of the Royal Artillery, A.1.C.E., submitted a vast scheme for 
the improvement of the port, including a breakwater, harbour of re- 
fage, docks, &c., the total cost of which the author roughly estimates at 
£4,000 000. The author intends to explain his designs in a public 
lecture. ‘There is room for improvement in this little place. 1s*. 
The harbour is insufficiently sheltered from the south and south- 
West winds, and is almost inaccessible to sailing vessels during the 
South-west gales which are so frequent on this coast. 2nd. The 
eatrance is shallow; I have been here upwards of six months, and 
Rever saw more than 22ft. over the bar at high water. 38rd. ‘Ihe 
rape would be very convenient for a harbour of refuge for 
Sritish or foreign vessels ; there is a very good anchorage, only want- 
lug shelter from the west and south-west winds. 4th. As a com- 
ame station, Newhaven offers great advantages. Ocean vessels, 

they found shelter, would discharge their cargoes straight into the 





London, Brighton, and South Coast Railway Company, for their | 
passenger traflic between Paris and London, via Dieppe. It is but | 
an inconvenient route, although it isthe shortest onthe map. The com- 
pany’s steamers can make the passage in four and a half or five hours, 
but if they sail at ebb tide they have to wait an hour or two on the | 
opposite side for the flood. The distance from port to port is about | 
sixty-five miles. The journey from Dieppe to Paris, or vice versa, is | 
done in about six hours. You are aware that a direct railway will | 
shortly be opened from Paris to Dieppe, independent of the Havre 
line. Iam not yet acquainted with the cahier des charges, but I 
hope the new railway will be available for fast trailic. Such a rail- 
way in France should not have gradients of more than 0-005, or 
curves of less than 6V0 metres radius. With a direct and rapid line 
from Paris to Dieppe and piers accessible at low water on either 
side, the time of transit between the two capitals could be reduced, 
I think, to eight or nine hours. By the way, why should there not | 
be a mail service on this line? Why must all our I’rench letters go 

via Calais? And if that is necessary, why should there be only two 

mails each way in the twelve hours? If I send a letter from here to 

Paris it must go up to Londor, and then wander to Dover, Calais, 

&c, It is no consolation to know that the postal arrangements 

between some of our country towns are equally inconvenient. 

Parallel with the English breakwater scheme is the French Projet de 

Canal Maritime de Paris & Dieppe, by two French engineers. One of 
the chief features in their design is, if I am correctly informed, the 

total absence of locks. ‘The projected terminus in Paris would be 

some 300ft. below the Bassin de la Villette. ‘ Paris port de mer,” 

Paris a sea port, is the dream and hobby of all patriotic Parisians. 

Paris will, indeed, be a sea port if the flood tide reaches it. The same 

subject has been handled, but in a different manner, by M. Flachat, 

in his work, “ Projet de Canal Maritime de Paris au Havre.” I must 

not leave this topic without mentioning the projected Boulogne 

breakwater, which has been on the ¢apis for years. The Boulogne 

roadstead is incompletely sheltered from the westerly winds by a 

shoal called the Bassure de Bas, about three miles from the pier-head. 

It breaks the sea a little, except at high-water springs, when there 

is a great depth of water over it. The proposed breakwater would 

be built on the top of the Bassure. 

Ramway Rates—Meetine or tux WoLvernaMpTon CHAMBER OF 
Coumerce.—On Tuesday a meeting of this chamber was held in 
Wolverhampton, under the presidency of Mr. Moreton, “to take 
into consideration the steps that it may be desirable for the trade of 
Woiverhampton to take in order to obtain a revision of railway rates, 
and to co-operate with the iron trade in their action on this 
question.” After a long discussion the resolutivns which we print 
below were unanimously adopted, and it was agreed that the 
members of the council should obtain the signatures of the principal 
merchants and manufacturers of the town in support of these resolu- 
tions. It was felt that the best assistance that could be given to the 
iron trade would be to apply to the railway companies in the same 
spirit and with the same views as that trade had done, and to show 
by a sufliciently important number of signatures that the merchants 
and manufacturers engaged in the general trade of the South 
Staffordshire district fully sympathise with the iron trade in the 
demands that have been made upon the railway companies. The 
resolutions follow :—That inasmuch as railway companies have been 
invested by law and for the benetit of the public with a practical 
monopoly (at least so far as inland towns are concerned) of the 
carriage of all goods, they are bound to take into account the 
interest of the public in fixing their rates. Hence, if a rate of 10s. 
and a rate of 20s. would pay the same dividend to the shareholders, 
the railway companies are bound to carry at the lower rate. That 
the system of charging very low rates where any competition by sea 
is to be met, and very high rates where only land carriage is 
possible, is unjust, and contrary to the spirit of the Acts of Parlia- 
ment under which railways take their powers, and that it is, in 
addition, permanently injurious to the railway companies themselves, 
as tending to check, in a very decided manner, the growth of all 
midland towns. That the system of giving special rates to a firm 
that will guarantee a certain amount of traflic requires alteration, 
inasmuch as it grants large and favoured firms exceptional advan- 
tages, which are contrary to the spirit of the railway Acts, and that 
if it be allowable to make a reduction for a guaranteed tratlic, the 
reduction should be publicly announced, and made equally to any 
number of firms that would give collectively the same guarantee. 
That the existing rates for hardware and general merchandise from 
Wolverhampton and the district are unfair and injurious to the trade 
of this neighbourhood. For example, the rate for nails to London is 
25s., to Glasgow 30s., to Aberdeen 4(s., including, in all cases, 
collection anddelivery. Of course the cost of collection and delivery 
may be taken to be nearly the same for a short journey as for a long 
one, and so also the cost of station room, clerks, &c. But if these 
items be taken at 5s. per ton, which appears to be a sullicient 
estimate, then the station to station rate will be 20s. to London, 
124 miles; 25s. to Glasgow, 280 miles; and 35s. to Aberdeen, 430 
miles; or in the first case 2d.,in the second 14d., in the third less 
than {d. per ton per mile. Again, the rate for nails from Wolver- 
hampton to London is 25s. ; from London to Hull, twice the distance, 
it is 27s.6d. For hardware from Wolverhampton to London we pay 
30s., from London to Hull the rate is 38s. 4d. For what are called 
“smalls” we pay 1s. 6d. per cwt, and the Hull merchants only 2s. 
Again, the rate from Wolverhampton to Hull for hardwares is 
22s. 6d., and from Wolverhampton to London 30s.; or if we make 
the same allowance as before for the standing charges the cost of the | 
freight alone is 17s, 6d. to Hull, or 25s. to London for the same | 
distance—in the one case about 1jd., in the other nearly 2}d. per 
ton per mile. It is clear, also, that the difference in rates fur long 
avd short journeys does not arise from the fact that it makes little 
difference when once loaded whether a ton of goods goes another | 
twenty or fifty miles or not; for if this were the case the rates | 
between Wolverhampton and London and those between Birming- 
ham and London would differ by an intinitessimal amount, wherexs, in 
fact, there is a difference on hardware ot 4d. per mile for the twelve 
miles. It would be easy to multiply instances, but these are sulti- 
cient to show that there exist very great irregularities and inequali- 
ties in the rates charged. ‘That the fair way of making all these 
rates would be to fix a proper and sufficient charge for all the 
expenses which attach equally to long and short journeys, and a 
mileage rate for the conveyance of goods from station to station, 
which, for the same classes of goods, should always-be the same. 
That if such a system be found for the present impracticable or difti- 
cult of adoption, the merchants and manufacturers of Wolverhamp- 
ton conceive that they may fairly demand such a revision of rates as 
will at least redress the more serious overcharges on their goods. 
That unless some such reduction as has been suggested be made it 
will be the interest and the duty of the traders in this district to 
support in Parliament, and by a guarantee of traffic, any proposed 
railway or canal company which is willing to adopt a sufficiently 
low mileage rate and a sufficiently low and distinct system of 
terminal and other dead charges, ‘Ihat these resolutions be open for 





signature by members of the chamber and other merchants and 
manufacturers of the town, and that a copy be forwarded to the 
chairman of the London and North-Western, the Great Western, 
and Midland Kailway Companies, and of the Birmingham, Grand 
Junction, and Bridgewater Canal Companies, to the chairman of the 
South Staffordshire iron trade, and to the chambers of commerce of 
Birmingham, Sheffield, Leeds, Nottingham, and Bradford, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: Slack Supply & Orders: Decline in American 
Demand; Wire for the Atlantic Cable: Sharp Foreign Competition 
—Txe Ramway Tarirr Question: Active Measures the 
Wolverhampton Chamber of Commerce — Puppiers Nee.ecrine 
THEtR Work: Appeal to Arbitration—T ue Coat TRApE: Increasing 
Activity — Hanpware Trapes: Still Healthy: A Trade Mark 
Difficulty with France—Sreike 1x Tae Biawixonam Gun Trave: 
Magisterial Proceedings—Boano or Trave Returns ror SerremBer : 
Great Increase in the Exports; Metals and Hardwares Specified 


| On Change in Birmingham yesterday (Thursday) the ironmasters 
| of South Staffordshire reported that the orders that are now being 


received at the works are insufficient to supply the place of those 
worked out, but that the specifications previously in hand keep 
most of the drills in full operation, and, with the new orders, afford 
prospective work full time for some weeks to come. There is less 
being done on American account than in the previous three weeks, 
chiefly, it is presumed, because of the continued high price of gold 
in that country, at which much surprise is being expressed. Plates 
and sheets are still in moderate demand, but boat plates in particular 
are ouly in small request. Wire iron of the large sizes is much in 
demand, chiefly for telegraph and railway screw use; and most of 
the iron for the landing portion of the new Atlantic cable is being 
rolled here. Yesterday there was not much business done, and 
ageuts of Welsh houses were unable to speak so confidently as in 
the past week upon the state of theiron and tin-plate trades in that 
part of the kingdom, The competition of the French aud Belgian 
and of the North of England masters was complained of; and a very 
strong determination expressed that a considerable reduction must 
be secured in railway charges from this district to London. The 
almost neck and neck race on Friday last at Leeds, when a French 
firm lost the order for 2,588 tons of iron water pipes required by 
the corporation, by only £4 in a contract, which was accepted at 
£13,609, is spoken of iu the expressive pbrase of “ That's coming 
very near home!” ‘Tien, it is known that several English firms 
tendered a fortnight ago for 10,000 tons of rails required for the 
Netherlands State line, but were beaten by foreign competitors. 
lhe English offers ranged from £7 163. 5d. to £8 16s. 7d., but the 
contracts were awaided to MM, de Darlodot at £7 2s. 6d., aud 
MM. Blondiaux and Co. at £7 33. per ton. The competition of the 
ironmasters in the North of England is severe, especially at a time 
of dull trade, At present irou is carried generally by water from 
the Tyne and the Tees to the Thames at Ss. 6d. per ton, and some- 
times for as little as 6s. 6d., whilst from South Staffordshire the cost 
of carriage is often three times that sum. The competition of the 
newer districts aud of the Continental makers will be inereasingly 
felt year by year. Knowing this, the ironmasters of South Staf- 
fordshire will not cease their present movement for a reduction in 
the prevailing charges until they are able to deposit their products 
in the London docks at much less cost than is now entailed, 

The Wolverhampton Chamber of Commerce, as reprezenting the 
geueral traders of the South Staffordshire district, having been 
appealed to by the iron trade, have come forward in a spirited 
manner. The members met on Tuesday aud adopted a series of 
resolutions which appear in another column. Much satisfaction is 
being expressed throughout the iron trade at the course which the 
Wolverhampton Chamber has pursued, accompanied at the same 
time with surprise that the Birmingham Chamber have not yet 
joined in the movement, seeing that in goods going north from 
Biraingham the same proportionately heavy charge is made between 
that town and Wolverhampton as between Wolverhampton and 
Birmingham, in respect of goods going south. it is believed, how- 
ever, that the Birmingham Chamber have somewhat more liberal 
views in respect of the advantages which should be possessed by 
cther districts than those which influence the Wolverhampton 
Chamber and the South Staffordshire ironmasters. Be that as it 
may, the Birmingham Chamber who were appealed to at the same 
time as the Wolverhampton Chamber, met also on Friday, but did 
nothiug in the matter so far as the public are informed, We may add 
to that amount (5s.) put down by the Wolverhampton Chamber to 
cover terminal charges is alleged by certain railway authorities 
with whom we have conversed as tvo litile by 2s. 6d., 7s, 64, being 
necessary to meet the costs at both ends. Of this, however, we 
express no epinion ourselves. Since the interview between the 
iroumasters and the railway authorities, the latter have, upon the 
application of the former, supplied them with four copies each of 
the two documents which the have drawn up, and which have been 
published ; and the railway companies have submitted to the iron- 
masters committee their draft of the case as stated by the iron- 
masters at the interview. From this last, which is a complete 
synopsis of the case as laid down by the iron trade, it is clear that 
the railway companies fully uoderstaud what it is that the iron- 
masters require; and from several copies of the printed documents 
being requested it would seem that it is the intention of the companies 
to discuss the matter separately as well as collectively. The reply 
of the companies is expected on an early day. 

Here and there the puddlers continue to display the reluctance to 
stick to work, which, unhappily, is too often observable when wages 
are high. ‘Twelve puddlers in the employ of the Chillington Com- 
pany having ceased to work without giving notice were summoned 
before the magistrates at Bilston. Their defence was the old one— 
that the iron (pig) supplied to them wag not of the customary mix- 
ture; aud their solicitor maintained that, this being the case, there 
was a dispute between the men and their employers which ought to 
be settled by arbitration. ‘I'herefore, he made a formal applivation 
to the magistrates, who are both engaged in the iron trade, that 
under the terms of the 5th Geo. LV., chap. 96, they would appoint 
arbitrators to decide in the matter, ‘The magistrates, however, 
decided that this was a case of neglect of work and not of dispute, 
and convicting the men ordered them to return to their employment 
with the abatement of all the weges that were due to them, But 
this penalty, on the application of Mr. G. Barker, the leading mem- 
ber of the Chillington Company, the magistrates (Mr, Henry Ward 
and Mr. R. Bagnall) subsequently reduced to a fine of 1s, and costs, 
Tho defen iants’ soliciur, early in the proccedingy, intimated that 
the men jel: that their case was more likely to be dixpassionately 
considered by the stipendiary magistrate for South Staffordshire 
than by members of the trade. Ifthe magistrates on this occasion 
had acted upon this hint, the meu, as a body, would not have been 
able, by these proceedings, to strengthen the groundless complaints 
in which they freely indulge, that they cannot look for impartial 
decisions at the hands of iroumasters. We, however, believe that 
if they had been sent before the stipendiary a heavier punishment 
would have been awarded. 

Activity pervades a section of the coal trade, the result of the 
increasingly cold weather; but the demand is chiefly for household 
purposes. Prices are firm. Consumers at the ironworks approve 
the action of the South Yorkshire Colliery proprietors ia resisting 
the demand of their men for a rise of 10 per ceut, in their wages, 

During the past week ouly little alteration has takeu place in the 
condition of the hardware trades of the Midland district, business 
remaining generally healthy. 

Tbe Birmingham Chamber of Commerce, at the meeting referred 
to above, resolved to inquire into the case of Mr. Stubbs, of War- 
rington, who has been unsuccessful in substantiating his claim to 
the exclusive use of his trade marks in France, 

A serious inconvenience, and a considerable loss to several of the 
military gun makers in Birmingham, has been caused by a strike of 
about 240 of their hands. That branch of trade is now in a most 
depressed state, but the men have nevertheless demanded an increase 
on the prices which have been paid to them since the termination of 
the American war, viz, stocker, ls. 64.; screwer, ls. 2d.; maker- 
off, 5d.; finisher, 1s, 5d. per gun, As an ordinary screwer can do 
five guns in ten hours, and a finisher even more than that, the average 
wages per week of the men—deducting Monday, on which day they 
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never work—are from 30s. to 38s. In times of war the rate of 
wages goes up to the average of 4s. 6d. to 5s. for the stocker. and the 
other men in proportion; and this was the case during the late 
struggle in America. Many workmen then commenced business on 
their own account but when peace was declared they found that they 
could not keep on. They took ord-re at prices that were unremune- 
rat:ve, and the depression was thus made worse. At the present 
moment these small masters have to a great extent returned to the 
positions which they occupied previous to the war, and they—the 
very men who brought down prices at the outset—are agitating for 
an increase now. They demand the following wages :—Stocker, 
23 ; screwer, 1s. 6d.; maker-off, 6d ; and the finisher, 2s. The 
masters, however, have accepted a Government contract at the old 
terms, and are therefore unable to adopt this scale of remuneration. 
Several of them have summoned some of their men for neglect of 
work, but the latter have in such cases consented to pay the costs 
and return to their employment. 

The Board of Trade returns for September show an increase in the 
declared value of the exports of British manufactures and produce, 
as compared with last year, for the first time since March. The 
tables have gradually risen in value from less than ten millions and 
a-half in January to nearly seventeen millions and a-half in Septem- 
ber; and while in January and March their value was only slightly 
in excess of those of the corresponding months of last year, in 
September the figures rose to £17.316,681, against £14,687,942 in the 
corresponding period twelve months ago. The increase was partici- 
pated in by most of the principal manufactures. Machinery, how- 
ever, fell, but the decrease did not extend to steam engines, which 
were exported to the value of £168,504, against £152,216 in the 
corresponding month of last year, though there was a diminution of 
exports to Spain, Australia, and Brazil. Other kinds of machinery 
exhibit a decline from £298,862 to £247,053, the falling-otff of the 
exports extending to every country except France. Fire-arms rose 
from £38,115 to £55,572, and cutlery shows but the slight difference 
between £45,110 and £14,626. Light hardwares rose from £301,755 
to £318,803, though the increase was coufined to four countries. 
The tollowing is the table:— 

Month of September. 
18¢4 

















1865. 
Pig and puddlediron.. e+ .. oo £121,926 .. £173,698 
Zur, angle, bolt,androd.. «2 236143 .. 226,042 ., 201682 
Iron, railway oe +e ee oe | =6(BLEOKO 4. «216,759, 355,009 
Wife .o ce ef ve oe $2,435 .. 25,117 ° 41,308 
” costings :c .. .c cc GRIT «2 78715 2. F888 
7 7 ile 
” — and es 146,747 .. 166,025. 
oe wrought .. oe o «+ 179.550 .. 188,302 .. 
eee 1.495 oo 621 ‘ek 
Steel, unwrought .. os os 75,€84 60,075... 
Total .. «+ 1,1%5,086 1,087,581 237,833 


Copper, unwronght .. .. .. 110,503 .. 63,83 ee 59,827 
oo Wrougme rnd yellow } 104,773 .. 201,001 .. 168 286 
” — of = } 7,728 r 9,659 
Bruss cc cs ce oe ce ee JG,SS2 oe oe 21,521 





329,606 





Lead .. cc co c8 co oe 46,486 oe = £6,044 
Lead ore aa ae oe ee 13,515 .. ee 17.008 
Tin, unwrought.. os 48,194 .. oo 7111 
oy plates .. ce cf cf oo 91,775 .. eo 159.454 
Zine ~ ‘a ae oe oo 12,699 .. oe 6.218 


The inerease in the exports of pig and puddled iron extended to 
Prussia, Holland, France, the United Srates, and other countries. 
‘The increase in bar, angle, bolt, and rod iron extended to the Hanse 
Towns, Holland, the United States, and Australia That in railroad 
iron was to Russia, Sweden, Prussia, the United States, Cuba, Chili, 
British India, Australia, and other countries. The increase to the 
United States was enormous, rising from £14 094 in September, 1864, 
to £67,040 in September this year, The increase in iron castings 
was to Russia, France, and British India; in hoops, sheets, and 
boiler plates, to Russia, Prussia, Holland, France, Spain, the United 
States, and British India; in wrought iron, to the same countries 
and Australia. The increase in unwrought steel was to every 
country save France; that in copper, to France and Belgium only. 
‘There was a universal decrease in the export of lead; the United 
States were the chief customers for tin plates. 

The import accounts show an increase in dry goods; but the 
bullion and specie imported was £1 175.855 against £2,225,331 last 
year. ‘The metal table stands as follows :— 


ls64, 1865, 

‘Tons, Tons, 
Copper se co eco co oo cf 258 wo co co co co 1,068 
Bar iron .. oo es 0c ef O768 co ce cc co oo SES 
Steel... .. oe ° . 85D ce oc +s ce oo 1,270 
Lead.. 66 (ed cs ow EE oe ee te ee oe SI 
Zi Coe oo oe se ce ov ce 2468 oc co os oe oo J,°32 
Tim 2c co co oe eae 30D oo se 0s se ee 508 
WALES AND ‘THE ADJOINING COUNTIES. 


(From our own Correspondent ) 

Tne Iron Trape—Works In Putt Emptoy: More //ands Wanted: 
The Fallin. off in the Demand after Quarter + ay: Contract for 
8.000 tons Rails secured by a Belgeon Firm; Llow the Order was 
obtained: The American Trade: Home Lemand;: Price for Pigs 
july Maintaned— ‘Lue In PLate Trape—Advance of 1s. per 
Lox: Treforest likely to be soon Started -~ ‘Tuk STEAM AND House 
Coan Tkapes—New Kam Mitt at Eppw Vace - ine Rumours 
Kesrectina tae Cyranrnra Works Dexiep>—Tne ALEXANDRA 
Dock Contracts—SMtru. KniGut, AND COMPANY, AND THE PENARTH 
Dock Company —A New Sunvey ror Norra Waukés anp Dersy- 
suine: Zhe Minerals of North Wales—Gnreat WesTERN AND Soutu 
Wares Dinter Rauway: The Severn Bridge; Welsh Coal Traffic 
to the Metropolitan Markets. 

A Lakce amount of activity continues to be evinced at the ironworks 

of the principality, aud it cannot be denied that the Welsh iron 

trade is in a more satisfactory state than has been the case for a long 
time. ‘The various worksare in jullemploy, and want of hands and 

not want of orders is the general complaint, As isusually the case im- 

mediately after quarter day, there is aslight falling off iv the inquiry, 

and in the previous quarters of this year prices pave way 2s, Gd. to 5. 

per ton. So well placed, however, were the makers eve. before the 

quarterly meetings, that the usual lull bas not had the slightest 
effect ou the trade this quarter, and it is remarkable, tuo, that the 
high rate of discount has pot checked transactions. A great deal 
has been said during the last few days as to a contract for 3,000 tons 

of rails to be delivered at Bristol, which bas been secured by a 

Belgian firm. Many surmise that the Belgian house was able to 

compete successfuliy with South Wales as to price at their own 

doors, but the fact is, the Welsh makers could not undertake to 
deliver within the specified time. ‘There is every reason to believe 
as well, that for financial considerations the contract went to 

Belgium. The American demand remains without any material 

change, the inquiries being many, but the actual engagements 


entered into have not been numerous. Mr. William Crawshay, the | 





Dowlais Company, and the Kbbw Vale Company, are the principal | 


exporters to New York. 
a tolerebly good inquiry. Home buyers continue to report favour- 
ably, aud indications are decidediy encouraging as tothe future. In 
pigs the make of the /urnaces has been suid for weeks to come, and 
prices are fully maintained. 

The tin-plate trade is characterised by unmistakeable vitality, 
and the advance of 1s. per box referred to in last week's report 1s 
now a general quotation. There isa rumour that Treforest is likely 
to start soon under the auspices of a limited liability company. 

Buoyancy is evinced in the steam coal trade, and the foreign ship- 
ments, taking into consideration the time of the year, keep up 
remarkably well, The Great Western Company are taking large 


quantities to Birkenhead fur shipment, and the metropolitan trade 
is being gradually developed. 
is rapidly increasing. 


In house cori the home consumption 


From the other foreign markets there is | 





A new rail mill has just been completed at Ebbw Vale, and will 
shortly be iu full work. The mill is intended for the manufacture 
of rails under the Bessemer process, and frou trials made in the 
presence of Mr. A. Darby, Mr. Richards, Mr. Parry, and others, 
this addition to the vast establishment at Ebbw Vale is likely to 
prove a great success, more especially as regards the quality of the 
rails produced. 

Tbe rumours respecting the negociations for the sale of the 
Cyfarthfa works not having yet been broken off, have been 
authoritatively contradicted. Mr. Crawshay has finally decided 
that he will not sell the works, and the decision has given great 
satisfaction to the inhabitants of Merthyr, who looked with any- 
thing but a favourable eye on the proposal to dispose of the works, 
which have been for generations past so intimately bound up with 
the name of Crawshay. 

Several of the leading contractors have tendered for the con- 
struction of the Alexandra (Newport) docks and railways, amongst 
whom are Messrs. Peto, Brassey, and Co, Grantham, Tredwell, 
Fairbank, Logan, Griffiths and Thomas, &. The contract, it is 
unders‘ood, will be let this week. £600,000 is the authorised capital 
of the undertaking, but it is believed that the works will be carried 
out and completed at a less cost than this. The Great Western, 
London and North-Western, Monmouthshire, and other companies 
support the project. 

‘The disclosures respecting Smith, Knight, and Co. (Limited) 
excite some attention in South Wales, owing to the fact that 
Smith, Knight, and Co. were the contractors for the Penarth dock. 
They failed to go on with the contract, and, in consequence, the 
company had to take the works into their own hands. For this 
failure in carrying out the contract the Penarth Company claim a 
large sum as damages from Smith, Kuight, and Co. (Limited), the 
representatives of the old firm. 

During the last few years the North Wales and Derbyshire dis- 
trict has become one of considerable importance in a miuing point 
of view, and there are now a number of collieries, lead mines, &c., 
in full work which give employment to a large number of hands. 
In consequence of this rapid development of the mineral resources of 
the district it has been found that the old geological survey, on 
the scale of one inch to the mile, made some twenty years ago, is 
inadequate to meet the growing requirements of the present day. 
Nearly all the other mining districts of Great Britain are provided 
with a geological survey of six inches to the mile; and a move- 
ment has just been commenced in North Wales and the adjoining 
counties, with the view of securing a like advantage for 
that district. It is believed that uo part of the kingdom 
povsesses a greater variety of strata in such close proximity 
to each other than North Wales—coal, iron ore, lead, gold, 
and silver, being among the minerals discovered, and hence the 
importance that the boundaries should be better defined than by the 
old survey. The movement is supported by Mr. Higson, Govern- 
ment inspector of mives for the district, aud an association composed 
of the leading mining engineers and others interested in the 
development of mineral property, has been formed with the view of 
carrying out the object, which, it appears, will take about three 
years to accomplish Very probably Government will be appealed 
to for assistance in the matter. 

The working surveys of the Great Western and South Wales 
Direct Railway are in course of preparation by the engineers, Messre. 
Fulton and Fowler, and the works will be commenced early next 
year. The bridge across the Severn will be the largest in the 
world. The main span is to be 600ft., and the two side openings 
will be 300ft. each, so that no impediment can arise to the 
navigation of the river, Great interest is felt iu South Wales as to 
the success of the scheme, for it will enable the Welsh colliery 
proprietors to send a larger quantity of their coal to London, and 
they will then be able to compete successfully with the north- 
country coalowners as regards supplying the metropolitan markets. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

Liverroot: Steamships for New Orleans: The Alert (s.)—Water- 
Wonks: Huddersfield; Halifar—State or Trave: Sheffield: South 
Yorkshire ; Leeds—Nontu- Eastern District: The Cleveland Iron 
Trade; Railwoy Extension~-\mpoxtant New Ratwway Pacsect iN 
Lancasaine—Nontu Eastern Rawway: Hull—Hoii: Tue Docks: 
Launch of a Screw Steamer. 

Tur Steam Navigation Company’s screw steamer Florida, Captain 

Baker, sailed last week for New Orleans, with a large cargo and 

seventy-three passengers, of whom eighteen were cabin. The next 

steamer of the line will be the Bolivar, t» sail on Tuesday, and she 

will be succeeded by the Carolina, to sail the 2lst November. A 

party of gentlemen connected with the Mersey Docks and Harbour 

Board bave made an experimental trip on board the Alert, recently 

built by Messrs Laird Brothers, of Birkenhead, under the direction 

of the Marine Committee of the Board and their officers. The Aleit 
has been buiit for surveying purposes, and for laying down and 
mooring buoys. ‘The Alert is of the following dimensions :—Length, 
115ft.; wiuth, 21ft.; tonnage,.240. The various details of fittings 
for taking out buoys on deck, or towing them and laying moorings, 
are very complete. The engines are of 7U-horse power nominal, 
with diagonal oscillating cylinders 33in. diameter, with a stroke of 
4ft. They are fitted with disconnecting apparatus, each engine 
having its own air pump, and they are thus adapted for towing pur- 
poses, as they are lighter and occupy less space than the engines 
usually fitted for this service; the padd’e-wheels are feathering. 
There are also a pair of engines arranged for working the capstan, 
pumping water from the large fresh-water tanks for supplying the 
lightships. ‘This pump may also be used as a fire pump, or for 
clearing the water out of a sunken vessel. During the trip the 
speed attained at the measured mile was—tirst run, with tide, 12°71 
knots; second run, against tide, 756; mean, 10°13 knots; third 
run, with tide, 12.85 knots; fourth run, against tide, 7°66; mean, 

10-25 knots; mean of the four runs, 10-19 knots; engines making 34 

to 39 revolutions. 

At a special meeting of the Huddersfield Improvement Commis- 
sioners, on Thursday, Mr. Crosland, M.P., on bebalf of the Water- 
works Commissioners, explained the projected scheme for increasing 
the water supply of the town and district. The plan may be brietly 
stated to be the supply of Longwood, Lockwood, Mold Green, 
Newsome, and Lindley, in addition to Huddersfield, with water 
obtained from a catch ground of over 1,500 acres at Meltham, and a 
reservoir of 84 acres at Bluckmoor-foot, to s.ore a supply and 
furnis) compensation to milliowners. The present waterworks, when 
the mains are full, are calculated to supply Hudderstield township 
(34,000 inhabitants) with thirteen gallons per head daily ; the pro- 
jected waterworks are calculated to supply the townships mentioned 
(present population 63,000) with twenty-tive gallons a head daily if 
the population were 100,000. Hudderstield township now having a 
waterworks, the other townships will have to contribute extra to be 
placed on an equality with Hucdersfield in regard to the water rents 
to be paid. The cost of the scheme is estimated at £100,000, or 
£12,000 if two streams be included and a reservoir made in the 
Wessenden Valley, which is doubttul. ‘Lhe water was stated to be of 
very good quality. The scheme, as a whcele, was favourably 
received by the Improvement Commissioners, but no resolution was 
passed in reference to it. In the course of the last municipal year a 
sum of £31,000 was expended upon the enlargement or Halifax 
Waterworks. The cost of the entire works to be undertaken is 
estimated at £260,000. 

At Sheflield trade is considered to be improving. At the same 
time the steel trade cannot yet be described us brisk. ‘There are 
moderite orders for the home market, and a fair steady trade with 
France and the principal: continenta: states. A little more is also 
being done for the United States, whence the orders are stl, how- 
ever, rather light. ‘there is no pressure of orders for steel from any 
quarter. There is unusual briskness in all branches of the cutlery 
trade. The tool, saw, and file branches continue to improve, some 





good orders being in hand for India and several other i 
markets, in addition to the United States The home a 
silver-plated goods are large, and those branches ars now generally 
active. Trade for all descriptions of coal in the SouthYorkshire dis- 
trict is good, and the tonnage for the metrovclis and country 
stations on both the Great Northern and Manchester and Sheffield 
Railways is extremely active. For the ironworks in and around 
Sheffield much coal is being sent out, aud the Manchester and 
Sheffield are developing the trade to Liverpool. The principal col- 
lieries are fully employed for the Hull and Grimsby markets ; but it 
is anticipated, from reports which have come to hand from St. 
Petersburg, that the Baltic ports will soon be closed for the Humber, 
The traffic is worked very satisfactorily just now by the railways, 
and for all the collieries a fair supply of wagons are provided. The 
demand for coke just continues as brisk as ever, and has greatly 
stimulated trade. Twenty coke ovens are in course of erection at 
and near Worsbrough, and many others are springing up in the 
district. The Leeds Chamber of Commerce, reporting upon the iron 
machine, and engineer tool trades of that town and district, observes 
—‘The iron manufacturers continue to be busy. The machine- 
makers are still well employed, as are the makers of engineers’ 
tools. Locomotive and railway plant makers are well supplied with 
orders. 

An extraordinary quantity of pig iron continues to be sent away 
by rail in the Cleveland district, Of the furnaces eighty-three are in 
blast and nineteen out of blast, while there are fourteen building. 
On warrant a very heavy business has been done as regards delivery. 
and a great quantity has changed hands. Shipments of pig iron 
have been made for French ports. Of finished iron the shipments 
have been much heavier than for some weeks past, chiefly railway 
bars. At the plate mills there is a decided improvement, some of 
the makers having heavy orders to execute tor London houses, 
though, in one or two instances, the same dulness pervades that 
branch of the trade. For plates of good quality there is an improved 
demand. Large iron royalties have recently, we understand, been 
leased by several enterprising capitalists, including Mr. G. Elliott 
(of Houghton), Sir Charles Fox, Mr. Murray (contractor for the 
Portsmouth fortifications), Mr. H. K. Spark, &c., who purpose 
erecting blast furnaces upon the ironstone, as, from calculations 
made by Mr. J. G. Beckton, engineer, Whitby, it is ascertained that 
pig iron can be produced at 3s. per ton cheaper in this manner than 
by conveying ironstone to meet coke and coal. An important 
discovery has lately been patented by Mr. Beckton, which will 
render the Cleveland district still more celebrated. He proposes to 
extract oil (similar to the American petroleum) from the shales found 
above the ironstone. Some of these shales will yield 25 gallons of 
oil per ton, and the oil can be produced at a cost not exceeding 6d. the 
gallon. Works are now erecting at Grosmont to work this valuable 
patent in connection with the blast furnaces of Messrs. Bagnall. It 
is stated that a line now being surveyed from Dolphington is 
intended to join the projected new line of the North-Eastern Come 
pany at or near Lauder, and, when complete, it will torm a link in 
the shortest route from Glasgow and Wishaw to Newcastle, Shields, 
Hartlepool, Stockton, Darlington, Hull, York, and to the corn and 
flour producing county of Lincoln, as well as to all parts of the Great 
Eastern Railway system. 

Engineers are engaged in and about Burnley in surveying the 
required tract of land for the construction of a new railway, to be 
called the Manchester and North Lancashire Railway. The proposed 
route embraces Manchester, Rochdale, Bacup, Colne, Burnley, 
Padiham, Whalley, Blackburn, Preston, and intermediate places. 
Plans of the proposed scheme were laid before the General Purposes 
Committee of the Corporation of Burnley oan Tuesday last, and on 
Wednesday, at a meeting of the town council, the following resolu- 
tion was passed :—* That inasmuch as the Lancashire aad Yorkshire 
Company have systematically disregarded the interests of the 
borough, and have declined to accede to the repeated requests of the 
council to provide better station and other accommodation for 
Burnley, the town council do give its cordial support to the new 
scheme, and will assist, as far as possible, the promoters in obtaining 
their act for the construction of the new railways.” The line will 
affurd a direct route to the Yorkshire coal-tieids and the woollen 
districts of the West Riding generally, as well as a direct communi- 
tion with thenorth 

The North Eastern Railway Company proposes to work and pro- 
bably, also possibly, to purchase the Hull aod Hornsea live. Two 
railway schemes connected with Lull will come be'ore Parliament, 
One of these is to run a line from Hull to Goole, via Staddlethorpe, 
and thence to Doncaster, a shorter route than that of the North- 
Eastern line now making, and an independent one. The other is the 
older and more imposing plan of bridging the Humber. For this a 
short parallel line to Hessle is planned, a bridge thiown across the 
ilumber of sufficient height to allow shipping to pass under, and on 
the other side of the river a univn, by branch lines, with the Midland, 
Lancashire and Yorkshire, Manchester, Shettieid, and Lincolnshire, 
Great Northern, and the new Althorpe ani Lincolu railways. 

The first steps for building the wall of the new west dock at Hull 
have been taken by the laying down of the concrete. 

A tine screw steamer was launched last week from the yard of 
Messrs. Earie at Hull. The steamer, which was named the Nile, is 
of the following dimensiuns:—Length, 337tt.; breadth, 34;ft.; 
depth, 25it.; tonnage, about 2,500. She will be fitted with engines 
of 250-horse power. The Nile belongs to Messrs. Moss aud Co., of 
Liverpool, and will be employed in the Mediterranean trade. She 18 
sister ship to the Thebes, which was launched in April, and has been 
built since that time. Messrs. Earle have ou the stocks at the 
present time two vessels, one for the Manchester, Shettield, and 
Lincolnshire Railway Company, and the other for a French house. 
Three more are to be laid down for persons in Mull. 








PRICES CURRENT OF TIMBER. 
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A Suicut Mistaxe.—We extract the following from a contem- 
porary. ‘Lhe events chronicled are very remarkablo, and we can 
assure our readers that they have occurred without Mr. Bessemer's 
knowledge :—The operation of casting a cubic block of steel, of the 
weight of 100 tous, has been successiully accomplished at the new 
works of Messrs. Bessemer and Sons, «t East Greenwich, At 
Bolton, in Lancashire, a block of steel weighing 200 tous Was cast 
by the aid of Messrs. Ireland and Sons’ patent upper-twyer cupola 
furnace, Tbe cupola furnace lent by Messrs. Ireland aud Sou for 
reducing the Bessemer steel to a liquid condition melts at the rate of 
thirteen tons in an hour, and is charged with 3 cwt. of coke to 
50 cwt. of metal. 1t seems that there are about 000 of these 
furnaces in operation in many parts of the world. The large mass 
which has been cast at Greenwich will,take about six weeks to cool. 
The liquid metal was poured into the sunken mould—a large square 
hole, like a taa-pit—in quantities of about four tons every twenty 
minutes, and tha entire operation was accomplisied between light 
aud dark. This, and another block weighing 57 tons, are to serve 
as anvils for steel hammers in the new works of Messrs. Bessemer. 
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ON THE EXPLOSIONS OF GASHOLDERS. 

A FATALITY seems to attend that unfortunate gas— 
carburetted hydrogen. As the marsh gas of the “ will’-o’ 
the-wisp” it has led many an unhappy wight into a bog; 
and now that we bottle it up in large magazines it has, in 
its more voluminous shape, led our Jupiter Tonans into a 
scientific morass. ‘The,other day there was a rather less 
loud article in the Zimes about the danger of gasholders to 
St. Paul’s than that we noticed last week; but the 
scientific misconceptions are still apparent. Or is the 
Times really blinded by terror at the gasholder near 
Printing House-square? And does it really fear that its 
establishment may be dispersed one morning by the explo- 
sion of a gasholder? Let us try to calm its own very mis- 
placed fears, as well as those of the readers who may be 
misled by its eloquent but unwise “ leaders.” 

In examining the question as to the amount of danger 
involved in storing up such large magazines of gas in the 
midst of the great centres of population, we may consider 
a gasholder in a number of difierent cireumstances—in the 
same way as careful marine engineers prepare themselves 
for accidents by thinking out what they would do in the 
event of such and such a part of their engine giving way. 
But, at the risk of. going over trodden ground, we will 
first examine the nature of the ordinary contents of a gas- 
holder as bearing on the occurrence of any explosion, and 
in the same way the construction of the gasholder itself. 
Ordinary coal gas, when purified, principally consists of 
carburetted hydrogen, combined with variable amounts of 
olefiant gas and carbonic oxide. As we all know too well, 
that nauseous gas, sulphuretted hydrogen, is amongst its 
impurities. Then come ammonia, nitrogen, carbonic acid, 
and bisulphide of carbon. The principal constituent is, 
however, carburetted hydrogen, or C, H,, compounded of 
four atoms of hydrogen and two of carbon. When pure 
it can be inhaled with safety, even causing a rather 
pleasant sensation. A cubic foot weighs 300 grains, 
requiring 2 cubic feet of oxygen, weighing 1,200 grains, 
for its combustion, producing 1 cubic foot of carbonic acid, 
weighing 817 grains, and 683 grains of water. The 
carbonic acid thus produced in a colliery explosion of fire- 
damp, is known under the name of after-damp, or choke- 
damp, as it chokes those who may not have been consumed 
by the fiery explosion. 

An important point bearing on the safe usage of common 
gas is its much inferior density compared with that of the 
atmosphere. The specific gravity of common gas varies, ac- 
cording to the kind of coal from which it is distilled, from 
0°737 to 0°410—common air being of course 1,000. Its light- 
ness is thus a great source of safety under ordinary cireum- 
stances, as it is evident that, when not confined in an 
enclosed space, it has a continual tendency to rise in the 
heavier atmosphere. This levity must evidently act as 
a powerful corrective of its powers of diffusion, according 
to which it ought to form an equable mixture with air. 
The fire-damp of coal mines, consisting mainly of carbur- 
retted hydrogen, of from about 6 to 16 or more per.cent. 
of nitrogen, and of 1 or 2 per cent. of oxygen, always 
rises into the upper hollows of the workings, its spe- 
cific gravity being also necessarily very nearly that of 
the average of common gas. Mr. Graham thus found that, 
for instance, the fire-damp froma colliery at,Gateshead was 
0'5802. ‘The laws of diffasion can thus act but slowly ; 
the carburetted hydrogen first arranging itself according 
to its density as soon as it does diffuse itself from the 
highest corners, where it first finds a place, a tolerably 
good ventilation must necessarily carry the mixture away. 

Starting with this definition of coal gas, we therefore have 
a substance the explosive and other qualities of whose prin- 
cipal constituent are thoroughly weil known, having been 
carefully and elaborately investigated by such men as Sir 
Humphry Davy, Drs. Henry and ‘Turner, and Mr. Graham, 
In fact, from the dreadful accidents continually caused by its 
evolution; in vatious ways, from coal beds, there are few 
gases the behaviour of which has engaged greater attention, 
In our gdsworks we produce it artificially from coal, and 
under much more favourable circumstances as to safely 
dealing with it. Instead of having to carry it away 
through tortuous underground workings, the firmament of 
heaven itself can be easily made to act as our ventilator. 
But some gas engineers have apparently something yet to 
learn, about, ventilation and the use of safety lamps in 
dealing with carburetted hydrogen. Dr. Turner, a very 
distinguished chemist, observed in his paper giving the 
results of a “ chemical examination of the fire-damp from 
“ the frat mines near Newcastle,” published years ago in 
the “ Philosophical Magazine,” as the general conclusion 
from his analyses, that the“ essential and sole inflammable 
: material of fire-damp, as formerly found by Dr. Henry 
and Sir H. Davy, is the light carburetted hydrogen, or 
‘marsh gas of chemists, which issues in a state of purity 
' from coal, wholly free from admixture with hydrogen, 
carbonic oxide, or olefiant gases, and but rarely containing 
«, trace of carbonic acid gas. ‘The sole difference in the 
- explosive gas of different mines must hence be referred 

to the degree of admixture with air.” In many German 
collieries, however, olefiant gas is found to exist in sehla- 
gende Wetter, as they term what we call fire-damp, and the 
#rench Jeu grisou. “If diluted with nineteen or twenty 
3 times its volume of air, the mixture does not detonate or 
2 take fire at all ; on diminishing the proportion of air below 
fe this term the mixture becomes imflammable, and on the 
2 approach of a lighted candle a pale blue flame appears, 
i. which passes slowly through the mixture when the air is 
in large excess; rapidly when the ratio is favourably 

adjusted for combustion. The most explosi ixt 

“D ne | plosive mixture, as 
« 2¥Y correctly states in his ‘ Essay on Flame,’ is formed 
rs of one measure of pure fire-damp and about seven mea- 
«, butes of air. _ Such mixture, unlike an explosive mixture 
_ made with air and hydrogen or carbonic oxide gas, is not 
; kindled by incandescent solid matter, such as hot iron; 
. but it burns rapidly in contact with flame, and detonates 
« eelily with the electric spark. As the proportion of more 
E ae rises above a sixth, the mixture burns less and 
e ae readily, and the tint of the flame changes at the same 

ie from blue to yellow cr brown.” To repeat; when- 





ever a greater or less proportion of carburetted sape e 
mixed with atmospheric air, comes in contact with a n ced 
light,* either combustion or a more or less violent explosion 
is the result, producing steam and carbonic acid. When 
the light carburetted hydrogen forms from about one- 
thirtieth to about one-fifteenth of the whole volume, then 
the combustion takes place close to the flame. ‘The flame 
is increased, especially at its top, and is surrounded with a 
pale blueish nimbus. These appearances get less and less 
marked as the proportion of light carburetted hydrogen 
diminishes, being entirely absent with a less proportion 
than one-thirtieth. When this proportion increases, rising 
to one-fourteenth, the combustion is conveyed through the 
whole volume, and the s with which the combustion 
spreads itself increases with a proportion up to about one- 
ninth. As the mixture approaches this proportion it gets 
more and more dangerous, until at about one-eighth a 
violent explosion is produced. With a further increase in 
the proportion of the carburetted hydrogen, the explosions 
again diminish in violence. At one-third the mixture can 
even be breathed, and no explosion can be caused. In the 
case of common illuminating gas, the chances of an explo- 
sion are yet further diminished, as the mixture of small 
quantities of nitrogen or carbonic acid greatly lessen the in- 
tensity of any explosions. Combustion still takes place with 
equal volumes of atmospheric air and carburetted hydrogen ; 
but the diminution of the oxygen prevents combustion 
with any further mixture of sulphuretted hydrogen. But 
putting on one side the presence of the many impurities in 
ordinary gas, and taking only its principal and most 
dangerous constituent into account, we may say that either 
mere combustion takes place, or even no action at all 
arises with all combinations but those of one volume of gas 
with from six to fourteen volumes of atmospheric air. In 
the simple fact of gas being stored up in the holder mainly 
for illuminating purposes there is an additional security. 
According to the experiments of MM. Audouin and 
Bérard, 6 parts of air mixed with 94 parts of gas lower 
the illuminating power down to one-half of the light of the 
pure gas; while when 20 parts of air are mingled with 
80 parts of gas the illuminating power is eompletely 
destroyed, ‘lhis as completely disposes of the theory 
lately thrown out, that the companies in adulterating their 
gas, by means of atmospheric air driven into the holders by 
their exhausters, thus producing cheaper gas, at the risk of 
forming an explosive mixture in the holder. Long before 
this could take place the gas would cease to give any light 
at all. It would be a happy thing if all adulterations 
could be so easily detected. 

All these considerations are well borne out by tlie actual 
experience during many years with the innumerable gas- 
holders scattered over the kingdom. What is a gas 
holder ? Simply a cylinder of plate iron set in a cylindrical 
tank sunk into the ground. The gas itself is held in the 
plate holder, covered at the top and open at the béttom, 
while the tank, filled with water, keeps the gis from 
escaping, and allows the holder to adjust itself to the 
varying quantities of gas, as it slides up and down, gene- 
rally guided by rollers fitted to its top and bottom outside 
edges, and working against the guides on the. cast-iron 
columns set round the tank. By no possible means 
could air get into the gas except it were acttally 
pumped in, and a bad joint would merely lead to 
an escape of the gas. It then, of course, mingles with 
the atmospheric air, its lower specific gravity causing it to 
rise up into the general atmosphere, In its passage it may 
indeed meet with anaked flame. If it meet this flame before 
being diluted with more than about thirty volumes of air, 
combustion (not explosion) ensues, which is, of course, coni- 
veyed to the stream of undiluted gas issuing from the 
holder. This gas then simply gets burnt ds soon 4s it 
issues; or the supposed flame, should the escaping gas get 
somewhat confined, may light the composition at its explo- 
sive stage. Even then no explosion takes plice within the 
holder itself. -As an instance showing how difficilt it is 
for the contents of a gasholder to reelly explode, may be 
cited an accident on a large scale, which occurred at the 
Dublin Gasworks on the 19th of December, 1859. As 
will be remembered, the weather was then intensely cold, 
and the iron bands, holding the large tank for tar, gave 
way during the frost. The tar ran out, got lighted, and 
the yard soon became a lake of fiery pitch. The gasin the 
three holders also ignited, but did not explode. Some 
years ago a large gasholder was blown over at 
Southampton by a high wind. It was nearly full, and 
the secondary cause was the breakage of two of the cast 
iron columns. No further damage was, however, done 
beyond the loss of the gas. A very similar occurrence is 
stated to have happened at a London gasworks, with the 
difference that the gas got ignited. A large hole was 
made in the crown of the holder by means of a fallen 
column ; the weight of the holder drove the gas violently 
out; it got ignited at a light close by ; and the holder was 
thus simply turned into a great burner, which quickly ex- 
hausted itself. As regards the holder this was substantially 
similar to the late disaster at Nine Elms. In November, 
1859, the meter-house at the Surrey Consumers’ Gasworks 
blew up, killing two men. If the flying materials had 
chanced to strike the holders, and more especially if there 
had been the same number of men in the meter-house, the 
accident at Nine Elms would have been exactly forestalled. 

In the entire annals of gas engineering there does not 
scem to have kappened a single explosion of a gasholder 
due to any extraneous cause. One or two explosions 
have, however, been caused by the ignorance of people 
who, in the course of the erection of a gasholder, have been 
so ignorant or so foolhardy as to pump in atmospheric air. 





* According to Dr. Frankland, F.R.S., the igniting point 
of explosive mixtures of the gas of coal mines is far higher 
than that of similar mixtures of coal gas; consequently, degrees of 
heat, which are perfectly safe in coal mines, may ignite coal gas; 
hence, also, the safety lamp is much less safe in explosive mixtures 
of coal gas than in those of fire-damp. Explosive mixtures of coal 
gas and air may be inflamed by sparks struck from metal or stone. 
Thus an explosion may arise trom the blow of the tool of a work- 
man against iron or stone, from the tramp of a horse upon pave 
ment, &. Dr. Frankland has recently found that such sparas 
will not ignite the cannel, although they do the common gas. 





In July, 1858, there thus happened a real explosion of a 
gasholder at Cardiff. Air was purposely pumped in, in 
order to raise the holder for the pur of determining 
whether it was properly balanced, The holder was not, 
however, raised sufficiently high by this means, and there- 
fore some gas was allowed to enter. .An eerial fi 
magazine, 80 to say, was thus formed, which.only wait 
for a light to behave like a mine of gunpowder ; and the 
result; was, indeed, a fearful explosion, In February, 
1861, a true explosion of a gasholder took place at Preston 
Gasworks. It happened with a holder in the course of 
construction and nearly finished, It was of the telescopi 
kind, being about 40ft. deep, 100ft. in diameter, and able 
to hold 340,000 cubic feet of gas. In order to test its 
mechanical action, common air had been pumped into it, 
some gas having been previously used to try whether 
the joints were tight. Unfortunately, the. whole of 
this gas had not been let out, so that, when atmo- 
spheric air was let in, an explosive mixture was, formed. 
The. upper lift was at its highest range,| and it was 
tilted on one side, to allow the completion of the rivetting 
of the lower lift. At the part where this was being done 
there was, of course, a portable fire for heating the rivets. 
At this conjuncture it appears that the top lift got tilted 
up by the wind, thus causing a stream of gas te issue from 
the holder. ‘The result was an explosion. By some it 
was supposed that the mixture ignited against the 
heated rivet. The fire for heating the rivets could 
not. have been far off, and it was more probably here 
that the combustion took place. With a shock like 
that of an earthquake both lifts were completely broken 
up, like an inflated paper bag when it is ruptured by a 
smart slap of the hand. Some of the columns were also 
broken. The concussion of the air caused by the explo- 
sion broke the chain of another gasholder in the yard ; 
while a third holder was rent at one or two places, the 
gas escaping at the fissures and taking fire—probably in 
the same way as with the gasholders at Nine Elms. 

Though the question may be looked upon as actually 
answered in the negative by practice, we might yet in- 
quire whether atmospheric air could ever get mingled, by 
some extraordinary means, with the gas in the holder, and 
in such proportions as to form an explosive mixture? We 
certainly cannot think of any means whereby _ could 
take place. But what would be the behaviour of a holder 
full of gas in the midst of a great fire? In such a position 
one of two cases would happen :—The holder would either 
leak through the plates getting crushed, or from some other 
cause; or it would keep tight with the gasinside. The 
circumstances of the first case would evidently be deter- 
mined by the size of the fissures produced. If small, the 
gas would issue, would ignite at the openings, getting at 
once consumed, the process continuing till all the gas had 
been oxidised. ‘The conflagration would not be very much 
increased in this way; but the case would be far different 
should a large rent happen to be made. An enormous 
volume of aerial combustible would thus carry the devas- 
tation far and wide, though probably without any attendant 
explosion. No, 2 of the Nine Elms gasholder, which burnt 
fora long time, may be taken as a sample of a holder burning 
with a small rent, while No. 1 is an instanceof a gas- 
holder belching forth @ vast volume of combustible matter, 

In case the holder held good—though we do not think 
that this would easily occur with any holder on the pre- 
sent plan of construction—the action of the — 
conflagration would be quite different. ‘The gas wo 
naturally expand one-four bundred and eightieth of its 
volume for every degree of Fahrenheit above 32 deg. This 
expansion would either be taken up in the resulting rise of 
the holder, or, extending beyond the maximum. range 
given by the framework to. the holder, the gas would have 
to force its way out through the water—an occurrence not 
uncommon under the ordinary circumstances of a holder 
getting over-filled—which thus acts like. a safety-valve. 

ut these bubbles would simply ignite without exploding, 
and would act, not as an explosive compound, but as fuel. 
On the withdrawal of the heat, the gas would again con- 
tract in volume, and the holder would sink back to its 
original position, if there had been no escape of gas, and 
to a lower position in the contrary case. But, — that 
by some means—such as the distortion of the holder 
through the heat—it could not sink down, and that, it got 
stuck between the guides : a portion of the water in the tank 
would then follow up the partial vacuum thus produced ; 
while it would require an amount of air at least six times 
the volume of the remaining gas to produce an explosive 
mixture. Even with the fortuitous concurrence of all 
these circumstances, a certain amount of time would be 
required before the law of the diffusion of gases had re- 
sulted in an explosive mixture, from the .carburetted 
hydrogen being so much lighter. An immediate contact 
with flame would thus produce no explosion; the gas 
would probably be consumed before it formed an explosive 
mixture, 


It would be of great value if the popular terrors with 
respect to gasholders could be dissipated, as, in the event 
of a great fire, the ignorance on this head, fostered by 
those who ought to know better, may /éad to great danger 
and injury. ‘Taking the Zimes as the exponent of popular 
belief on the subject of the Nine Elms explosion, we find 
the inquiry :—“ If the gas in the gasometer did’ hot ex- 
“ plode, what did it do? ‘The massive (?) iron plates 
“ forming the top or crown of the gasometer were thrown 
“ back from the inside like crumpled sheets of paper, and it 
‘‘ is hard to understand how this can have occurred without 
“an explosion.” ‘The thin plates of gasholder No. 1 were 
certainly thrown back in this way; the ribs and bracing 
were, however, not affected as if by an explosion, while 
the hole in the crown only extended over a portion of the 
area of the circumference. ‘he turning back of the thin 
plates can be easily accounted for by considerjng the 
velocity and rapid combustion of the stream of burning 
gas impelled by the descent of the holder. In fact, the 
fate ot No. 1 gasholder was, similar to that of No. 2, 
the combustion of the gas being only moré rapid. 
We then find it suggested that “the gas (in th 
“souther vlder) must,in some way have bccon.c mixe 
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“with air or oxygen.” (!) How free “oxygen” could 
by any possible means be formed in the retorts we must 
leave to the savants of Printing-house-square to ex- 
lain. And, if in gasholder No. 1, why not in the holder 
urthest from the meter-house? As to the supposition 
thrown out that the gasholder ab initio held an_ explosive 
mixture, we have shown that the thing 1s simply im- 
possible. 

Much harm is done by the utterance of mistaken and 
badly-thought out or badly-expressed views on questions 
like these. Any satisfactory solution is really delayed, and 
those whose vested interests may be affected by change 
simply laugh at ill-considered proposals for reform. A 
thoroughly sound basis for reform, if any be really wanted, 
would consist in the adoption by (say) the Home Office, of a 
system of publishing sound scientific reports on occur- 
rences of this description. We would not recommend the 
French system of police inspection, but some sound infor- 
mation may be gained from their official rules. In France 
the establishment and maintenance of gasworks are deter- 
mined by a number of police regulations. According to 
the fifth article, for instance, the condensers must either 
be placed in the open air or in well-ventilated buildings, 
except in the case that the pipes are set in the ground, 
The purifying apparatus must also be set in buildings venti- 
lated by a chimney specially constructed for the purpose, 
and placed at the highest part of the structure. According 
to the sixth article, only safety lamps are to be used in the 
condensing and purifying buildings, as well as in the 
neighbourhood of the holder. . « . Any building 
containing a gasometer must be ventilated throuzh 
openings made in its upper part, so that no gas 
can collect should any escape. ‘The lower parts of 
the building must » a be furnished with several 
openings provided with venetian blinds, The pres- 
sure in the gasometer must be shown by a gauge; and 
a meter placed in a building must be provided with a pipe, 
through which any superabundant gas can escape over the 
roof of the building. In ventilation is evidently to be 
found the mainstay of the safe working of gasworks, 
and no artificial ventilation is required when confined 
spaces are not used. We also consider that the use 
of yet thicker plate for the holders than that which is at 

resent emp'oyed might enable the holders to do with less 

racing, while affording the gas inside more protection from 
escaping by means of a rent in the plates. A thing well 
worth trying appears to us to be whether a safer mixture of 
illuminating gas could not be burned. ‘The presence of 
nitrogen and of carbonic acid gas are known to render the 
mixture less explosive, and perhaps a step or two further 
might yet increase the present fractional factor of safety 
of coal gas, without much diminishing its illuminating 
powers. 





—————EES = 


THE DUBLIN INTERNATIONAL EXHIBITION. 
No. V. 

OF steam and hydraulic guages, Messrs. Schaffer and 
Budenberg exhibit some specimens. Bourdon’s is perhaps 
now the only gauge which competes with Schaffer’s ; but 
the Liverpool Polytechnic Society some time since gave 
opinion in favour of the latter over Bourdon’s. There is 
one important difference between the two, which is, that 
Schaffer’s is so constructed that the index is thrown out of 

ear whenever the maximum pressure which the gauge is 
intended to register has been exceeded ; while Bourdon’s, 
after registering a certain maximum pressure, will never 
indicate any excess of pressure in case such has been 
attained. 

Several of Carre’s dioptical water gauges for steam 
boilers, patented by Mr. Leblanc, London, are also exhibited. 
‘This invention is intended to supersede the ordinary glass 
water gauge, which has two important defects, namely, 
first, liability to fracture, and secondly, great difficulty in 
determining satisfactorily whether the gauge is full or 
empty. In M. Carre’s gauge the ordinary glass tube is 
enveloped in a brass casing perforated with circular holes 
exactly opposite to each other. This metallic casing serves 
two distinct and very important objects: in the first place, 
it protects the glass from fracture, and in the next, enables 
the height of the water in the gauge to be determined with 
certainty. In combination with the glass and water the 
orifices in the metallic casing become a series of lenses, 
the empty glass giving the effect of a cylindrical lens, 
while it assumes the power of a bi-convex spherical lens 
when filled with water; the natural consequence of this is, 
that upon looking through either of the orifices above the 
water level, the opposite holes a pear as of a vertical oval 
form, whilst below the water line they appear in their 
natural form. In a modification of this arrangement by 
M. Carre the glass tube is entirely dispensed with, a series 
of sight holes with lenses being provided insteac’. 

Some fine copper and brass tubing is shown by the 
Broughton Copper Company (Limited), as are specimens of 
seamless drawn copper and bronze steam pipes, and seam- 
Jess locomotive, marine, and condenser brass tubes. The 
latter, which ure very fine, are stated to have been made 
from an alloy specially prepared by this company. 

A variety of lathes and other machines are exhibited by 
Messrs. Booth Brothers, Dublin. One of these is a neat 
punch, intended for punching rails; it is light in weight, 
can be set up in almost any place, and means are provided 
by which it can be bolted on to a small truck for running 
along a line of railway. ‘This firm shows also a good mitre 
machine, for fitting panel mouldings; and a fret cutting 
machine, simple in construction, with new apparatus for 
blowing away dust attached. 

_ Messrs. W. Muir and Co., Manchester, exhibit a fine slot- 
ting, shaping, and key-grooving machine, which is capable 
of slotting a wheel 3ft. in diameter. The tool-holder, 
which has a maximum stroke of 6in., works in adjustable 
metal V slides, and can be set so as to act at any required 
distance from the table. The driving shaft is fitted with a 
four-speed cone and powerful fly-wheel turned up true, and 
imparts motion to a disc, by means of a pinion gearing into 
& spur wheel on the disc shaft, the disc being conneciea io 


the ram by a wrought iron connecting rod, each end of 


which is fitted with hardened steel bushes. The teeth of 
the spur wheels driving the disc are cut mathematically 
true, and are stated to run without noise. The table, more- 
over, is fitted with compound slides—longitudinal, trans- 
verse, and circular, the two latter being fitted with self- 
acting motions, adjustable to any rate of traverse so as to 

ive either a very fine or a very strongcut. A novel 
oda in this machine is the application of two supple- 
mentary cross slides upon the circular slide, which enables 
the machine to cut diagonally at any required angle, and 
the work when once bolted down upon the table can be 
finished without refixing. It is stated that, owing to the 
manner in which this machine performs its work, tiling is 
afterwards rendered unnecessary. 

A C-size self-acting vertical double-geared drilling ma- 
chine is also shown by the same firm. It will drill up to 
Gin. in diameter, 10in, deep, and 2lin. from the edge. 
There is a nice arrangement for preventing back-lash by 
adjusting the spindle, and a clutch is provided for releasing 
the latter for quick return, which is of course of great im- 

rtance in drilling deep holes; the drill, too, is raised or 

owered direct to its work by the one movement. This 
machine is besides fitted with an effective universal circular 
table, which is worked up a pillar, and is so arranged that 
any part of the table can be brought direct under the centre 
of the drill, and the work finished without further shifting. 

The patent “‘ sword arm” slate dressing machine, belong- 
ing to Messrs. Easton, Amos, and Sons, London, has been 
designed on a. principle which it appears first suggested 
itself to Mr. John Francis, of the Penrhyn slate quarries, 
viz., the close imitation, by mechanical means, of the elastic 
shearing cut of the ordinary dressing tool, this object 
being accomplished by mounting the “sword arm” upon a 
rock shaft moving in suitable bearings, so as to secure the 
necessary accuracy of cut. Motion is communicated either 
by manual or motive power, according to circumstances, 
the “sword arm” being at the same time suspended in a 
spring sling, so as to ensure the necessary elasticity. This 
machine seems to be easily managed, and it is stated that 
at more than one competitive trial instituted between it 
and other machines, the “sword arm” has proved the most 
efficient. 

Hunter’s machines for stone and slate cutting, exhibited 
by Messrs. Munro and Co., Arbroath Foundry, Forfarshire, 
are intended either for squaring blocks, for splitting into 
slabs, or for cross-cutting to any lengths for slate splitting. 
The large machines weigh thirteen tons, and are said to 
cut at the speed of din. per minute, and up to 4ft. 6in. 
deep. The speed at which various well known stones 
can be cut by these machines, supposing the block to be 
2ft. thick, is thus given :—Slate, pure, 3in. ; Portland stone, 
din, to 6in.; Sandstone, din. to 6in.; limestone, soft, 3in. ; 
and Forfarshire stone, din. to 6in. per minute. Stone, 
however, is of so great variety that nothing but an experi- 
ment in the particular case will tell whether it can be 
profitably worked or not by these machines. 

The greater portion of the court for machinery in’motion 
is occupied by machinery employed in the manufacture of 
textile fabrics, in which there are several important im- 
provements. 

Some fine machinery for the manufacture of cloth is ex- 
hibited by Mr. John Tatham, Rochdale, comprising three 
preparatory or carding engines, one self-acting mule, and 
one loom. The carding engines are well constructed, seem 
to possess increased facilities for adjustment, and the 
cylinders, doffers, brests, strippers, takers, &c., being made 
of iron, are strong, and are also well balanced; they more- 
over revolve with accuracy, and appear to present good 
facility for fixing on the cards securely. The parts usually 
made of wood being now constructed of iron is certainly an 
advantage, and, in addition to a saving of time, better work 
can be turned out. 

The patent self-acting mule contains 190 spindles, with 
brass plate bolster, steps, and surface drums to spin from 
condenser bobbins. This machine is also well constructed, 
and has ying necessary motion for slubbing, roving, spin- 
ning, or for doubling all descriptions or mixtures of fine or 
coarse wool for weft or warp on to either bobbins, tubes, or 
the naked spindles. It appears, in point of fact, to be a 
capital self-actor, and possesses the following improve- 
ments, viz.:—A twist motion for regulating the required 
amount of twist to the yarn without the necessity of 
changing wheels; an arrangement of a sliding bar for 
stopping the winding drum from winding on the quadrant 
chain during the outward run of the carriage, by which the 
time for putting the winding click or catch in gear is regu- 
lated; a new method of driving in the carriage to any 
required extent during the operation of the twist motion 
by the same band which draws out the carriage, without 
the use of change wheels, cams, &c. ; a new self-regulating 
motion for putting the tacking motion out of gear at the 
required moment, without the necessity of the attendant 
re-setting the holding-out catch, shed, and levers, or 
changing a wheel, as is frequently required in ordinary 
self-actors ; an arrangement for regulating and giving out 
from the delivery rollers to the spindles any required length 
of slubbing and roving to be spun, &c., without the 
use of change wheels; a new motion for varying the 
speed of the drawing-out scroll and carriage, driving 
one and the same draw for spinning certain long wools; 
mechanism for making the rollers deliver out a little slub- 
bing just as the carriage is completing its inward run up to 
the roller beam, and by this means causing a little of the 
softly-twisted material to be coiled round the spindle point, 
so as to improve the quality of the spinning yarn; an 
arrangement of mechanism used in certain classes of work 
for reversing the motion of the delivery rollers immedi- 
ately after they have ceased to deliver the required length 
of slubbing or roll of carding, thereby causing a small 
quantity of the partially-spun yarn to return behind the 
rollers, so as to protect it from being unnecessarily stretched, 
weakened, or broken, by the next draw out of the carriage; 
a new self-acting motion for governing the winding speed 
of the spindles as the cop of yarn increases in diameter, so 
as to wind a firm and ard cop without breaking the 
threads; two drawing-up scrolls, one on each side of the 





headstock, which cause the carriage to be drawn up more 





steadily, as well as quite parallel to the delivery rollers, by 
means of a much smaller band than those for driving 
the tin rollers and spindles, which besides, when broken, 
can by this arrangement be used up instead of being cast 
aside, or should one of the bands break the remaining one 
would be quite sufficient to drive the mule until the next 
stopping time, when there would be an opportunity for re- 
pairing without trenching on the time for work; and, 
lastly, a mechanical arrangement for enabling the atten. 
dant to readily stop the running in of the carriage in case 
of damage or accident, and to obtain, when necessary, a 
shorter draw. All these motions are, besides, both simple 
and effective, and easy of adjustment. The 100-in. woollen 
loom of Mr. Tatham also contains several material im- 
provements. 

Messrs. Dobson and Barlow, Bolton, exhibit some ex- 
cellent cotton gins and self-acting mules. Their “double 
cylinder saw gin,” which has thirty saws to each cylinder, 
is equal to two machines combined in one, and of course 
capable of doing double the work of ordinary single cylinder 
gins, whilst only occupying the same space; only one 
main driving belt, too, is needed. ‘There is likewise a fan, 
with down draft, and two perforated zinc cylinders, as also 
an elevated delivery creeper, by which means the cotton 
can be delivered in the same room and in a cleaner state, 
annoyance from dust being at the same time prevented. 
One of the sets of saws is placed above the other, and both 
project through a single polished grate attached to a 
“hopper,” in which the seed cotton is placed; when a 
sufficient quantity of cotton is put in it commences to 
rotate, in the form of a roll, in the opposite direction to 
that of the saws, thus presenting fresh surfaces of fibre to 
the needle points of the saws; the cotton fibres then pass 
through the grate, leaving the seeds behind. Again, 
there is placed behind the saws a cylindrical brush, which 
clears the cotton fibre from the saw teeth, and delivers it 
on the surfaces of the two perforated cylinders, whilst 
from the partial vacuum caused by the fan, the dust and 
small leaf escape through both cylinders, whence they are 
delivered in any direction desired. The clean cotton then 
passes between the “cages” on to an elevated delivering 
creeper or lattice, from which it falls off in the form of a 
fleece, and the seeds eae through a grating attached to the 
lowest part of the hopper into any suitable receptacle. 
This machine is constructed of iron, as far as such can be 
done prudently, and is well adapted for hot or variable 
climates. It is chiefly intended for Surats or other cotton 
of short staple, and has a good many advantages over the 
best American machines : it is self-contained, gives out no 
dust, and is stated to be able to clean 30 to 35 cwt. per day 
of ten hours. 

Like the gins the two self-acting mules, also shown by 
Messrs. Dobson and Barlow, contain several alterations of 
importance, fully described in another page. 

he collection of flax machinery is rather small, con- 
sidering that the linen manufacture is the staple trade of 
Ireland. There are, however, some good spinning, &c., 
machines, by Messrs. Farmer and Broughton, of Salford, 
near Manchester, and by Mr. Boyd, of Belfast. In this 
class of machinery there does not appear to be anything 
like the room for improvement that exists in those em- 
ployed in the earlier processes of the manufacture; but 
both Mr. Friedlander and Messrs. Rowan and Sons—by 
whom scutching machines are exhibited—are continuing 
their efforts for improvement in this direction, and from 
which satisfactory results may hereafter be reasonably 
anticipated. The highest percentage of yield already 
attained by Mr. Friedlander’s invention is 29 per cent., the 
average of the ordinary machines being only 18 per cent. 

Some power looms of Messrs. Dugdale and Sons, Black- 
burn, seem to be well put together, and show good arrange- 
ment. They contain a capital contrivance for stopping 
the loom on the breaking of the weft thread. There are 
other looms belonging to the Greenmount Spinning Com- 
pany, Dublin, and to Mr. Moss, of Balbriggan. The former 
on those of Dugdale and Sons. Two fine stocking looms 
are also exhibited, one by Mr. Moss and the other by 
Messrs. Smyth and Co, In regard to looms, however, 
there is not one in the Exhibition provided with the 
“ pneumatic shuttle.” . : . 

As regards silk machinery, a doubling machine—which, 
however, is said to be applicable to flax or cotton as well 
as silk—is exhibited by Mr. B. A. Murray, Dublin. The 
peculiar feature of this machine is, that the bobbins having 
the material to be doubled are put vertically one over the 
other on a spindle, instead of being placed on a creel in the 
ordinary way. A saving in both time and labour seems 
to be effected by this arrangement, as also an absence of 
what is called the corkscrewing of the threads, which 
frequently happens when the ordinary machines are work- 
ing at a high rate of speed. 

A silk throwing machine is also shown by Mr. Murray, 
which effects in a single operation the three requisite pro- 
cesses of spinning, doubling, and twisting. The raw silk, 
too, while being spun, is drawn from the bobbins through 
a fixed guide, instead of a loose flyer. This is an advan- 

in preventing jerking, and the inventor has every 
opportunity of fully testing the merits of his machine 
amongst the Dublin silk manufacturers. 

The only other silk machine is a winding frame, by 
Messrs. Pim Brothers, Dublin; it is nicely arranged, but 
contains no particular features. 





Intuminatep Lasets ror Raiway Stations. — Few are the 
travellers who have not experienced some annoyance in the vain 
attempt to identify a railway station at night. If it is desirable 
that one sheuld know of his whereabouts by day, it is doubly desir- 
able at night. To all yan ern the matter presents no difficulty 
whatever. Hang up an illuminated name-placard, and the thing is 
done. Yet it would seem that certain objections have existed to the 
use of independent placards of this kind with special lamps, and it 
has remained for a working man, Mr. William Grant, of Dalston- 
street, Liverpool, to produce a better device. He overcomes every 
objection by simply hanging placards of coloured glass, made in such 
a manner that the letters are effectually protected from injury, o# 
the ordinary platform lamps. Various systems of suspension are 
employed, according to the form of the lamps. The system has 
already been tested with great success on the Great Western, Great 
Northern, Metropolitan, Tate, Brighton, and South Coast lines 
aod on the Lancashire and Yorkshire Railway. 
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ON THE ADHESION OF LOCOMOTIVE ENGINES AND CERTAIN 
EXPEDIENTS FOR INCREASING OR SOPPLEMENTING 
THAT FUNCTION.* 

By Vaveuan Penprep, 0.E. 


Tue subject on which I have the honour of addressing you this 
evening is one of the most interesting connected with the modern 
locomotive engine. On the fact that a peculiar function, technically 
termed adhesion,—partaking in many respects of the phenomena 
known as statical friction,—comes into operation when a loaded 
smooth-tired wheel is caused to roll on a smooth rail, depends the 
success of the railway system of the world. It is not a little strange 
that the questions connected with this function have received slight 
attention and called forth small comment from scientific writers, 
Those gentlemen who have selected the locomotive as a special 
subject for their pens, one and all admit the great importance of the 
questions involved, and yet 1 find that not only has no separate 
treatise ever been writter on the matter, but that in works, in other 
respects of great value, no investigation of the phenomena of 
adhesion has ever been attempted. The experiments carried out 
with a view to determine its amount under varying circumstances 
are excessively few, and even of these few none possess that com- 
pleteness which can alone, under such investigations, be thoroughly 
valuable. Any imperfections, therefore, which may exist in the 
present paper, must be attributed, first, to the fact that I have had 
hardly any published data to turn to, and that, as a consequence, I 
have been compelled to fall back upon personal experience of myself 
and a few gentlemen who have kindly placed the results of their own 
observations at my disposal, and, secondly, to the fact that it has 
been prepared in the midst of professional avocations which occupy 
the greater proportion of my time. 

Notwithstanding the obstacles which always attend the pre- 
paration of papers on subjects like the present, to all intents and 
purposes nearly untouched hitherto; I have been encouraged in my 
task by the knowledge that treatises on the separate functions of 
individual parts or details of an important machine, commonly 
possess a peculiar value depending possibly more or less on their 
rarity. We find, indeed, that the progress of the engineer’s ait daily 
throws in our way an immense number of subjects each worthy in 
itself of a comprehensive treatise. But great subjects, in order to be 
handled properly, must be handled at a length which, under pr: sent 
circumstances, can hardly fail to prove inconvenient. And I feel 
confident that many present will agree with me in thinking that a 
proportion of the papers read before this, and bodies of a kindred 
character, are defective in their very comprehensiveness. Skimming 
over the details of a great whole, the author seldom finds time to 
dwell on any one at the length which may be most desirable, and as 
a result his hearers but too often carry away vague impressions 
instead of adding materially to their store of knowledge. I do not 
assert that this fault is invariably present in papers including many 
heads—indeed, I have had the good fortune to hear, within these 
very walis, more than one, the merits of which afforded the best 
possible refutation to such a statement. Still 1 feel convinced that 
authors would co better in many instances to adhere toa single 
section of a subject, and, in pursuance of that conviction, I have 
abundoned an original intention which I had formed of addressing 
you this evening on locomotives for steep inclines. Indeed, I very 
quickly perceived that to treat of all the questions connected with 
the history, pee and presert position of such machines, here and 
abroad, would occupy at least three evenings instead of one, and 
involve a far greater amount of labour than | had either the time or 
desire to encourter. I shall, therefore, confine myself to the con- 
sideration of the more obvious phenomena of locomotive adhesion, 
and of the means which have been from time to time adopted either 
to increase that function or to supply an efficient substitute in the 
shape of a select mechanical device. In addition, I :hall just glance 
at the history of the subject in order that you may perceive what 
a limited field it now presents to the inventor. 

Before proceeding further, it may be as well that I should call your 
attention to the method in which a locomotive is actually propelled 
—to the phenomena, in point of fact, resulting in its progress along 
the rails. Very erroneous ideas exist upon this subject even among 
trained engineers, possibly because the question appears to be so simple 
that it requires little consideration. As a rule it is assumed that the 
forward movement of a locomotive engine is due to the direct thrust 
of the crank shaft against the axle boxes. Nothing ean be further 
from the truth. Indeed, twice during the progress of each revolution 
the force transmitted by the crank shaft or shafts is directly exerted 
to retard the advance of the machine. A moment’s careful reflection 
will, I think, suffice to render the matter perfectly clear to the youngest 
members of the profession present. 

For the purpose of illustration let us assume the case of a locomotive 
engine with a single pair of drivers 6ft. in diameter; the cylinders, 
outside—a minute fraction less than 16in. in diameter; the pistons 
having a stroke of 2ft., and an area of precisely 200 square inches. 
For the present, let it be further assumed that one cylinder only is in 
action, the other being uncoupled. I shall also take the pressure 
throughout the stroke at 50 Ib. per square inch above the atmosphere, 
back pressure, &c. 

Let us now suppose that this engine is at rest on the rails in such a 
position that the crank stands up vertically, the crank pin being 
directly above the centre of the axle, and the piston approximately 
at half stroke. If now we turn on steam behind the piston we shail 
find that it is urged forward with a force equal to 10,0001b. The 
crank pin will also be urged in the same direction with a similar 
force, less the small amount of loss due to the obliquity of the con- 
necting rod, which loss we may totally disregard in the present 
vestigation. The wheel we shall assume to have so much adhesion 
that no slipping takes place; we may then regard that spoke directly 
in the vertical line below the crank axle as constituting, with the 
crank, a lever of the second order, in which the load to be moved (the 
engine ) is placed between the power (applied to the crank pin) and 
the fulcrum (the rail); the axle journal will then be thrust against 
the forward brass with a force greater than that due to the strain on 
the piston by an amount exactly equivalent to the proportion exist- 
ing between the distances intervening between the crank pin and the 
‘ail, and the centre and the same point. The engine would, therefore, 
tend to advance with a force equal to 13,333-331b., and were there 
nothing to be deducted, these figures would represent the gross trac- 
lve force of the machine. But from this total we must subtract the 
retarding force operating on the binder lid of the cylinder, amounting, 
of course, to a strain precisely equal to that on the piston, or 10,0U01b. 
and we find that the gross effective force of traction is reduced to 
3.333 lbs, ‘Lhe force at the rail, or that to be resisted by adhesion, 
being precisely the same. The bauling power of the maebine, there- 
fore, is only due to the lever action proper to the wheel and crank, 
and so far it is certain that the advance of the machine is a conse- 
quence of the pressure of the crank axle on the forward brasses. 

But the crank is above the axle only during one half stroke, and 
We thall find that during the other balf, the state of affairs changes 
materially. Let us suppose all things arranged as before, the crank, 
however, being directly below the wheel centre instead of above it, 
steam being admitted in front of the piston. ‘I his last tends to move 
backwards in the cylinder, or in a direction contrary to that in 
which we wish the engine to move. This pressure is communicated 
directly to the crank pin, and were the wheel free it would revoive— 
but the wheel is not free. It now acts the part of a lever of the 
third order, the power (the force on the crank) being applied between 
the load te be moved (the engine) and the fulcrum (the rail). The 
crank shaft is, therefore, thrust, not against the forward brass, but 
against that which is behind, with a force proportional to the distance 
A ie ung, between it and tke rail and the crank pin and the rail. 

little calculation will show at a glance that the strain on the pin 
thing santo Ib., the retarding thrust on the axle brass will be one- 

ird less, or 6,667 lb., while the force to be resisted by adhesion wi! 


* The right of translation and reproduction is reserved. 








still be 3,333 Ib. Under these conditions the machine would retrograde 
were it not for the foree exerted by the pressure of the steam reacting 
from the piston on the forward lid of the cylinder, egy | to 
10,000 Ib., from which deducting 6,667 we have 3,333 lb., as before, 
for the gross tractive force of the machien. 

From the foregoing it is clear that a locomotive is propelled 
during the forward stroke by the pressure on the axle brasses and 
retarded by that on the hinder cylinder lid, while during the back 
stroke the ie ulsion of the machine is due to the pressure on the 
forward lid of the cylinder, the strain on the axle brasses directly 
opposing its advance. So far I have only considered the case of an 
engine with a single cylinder, nor is it necessary that we should 
enter at any length into the phenomena presented in ordinary practice. 
It will be seen that the introduction of the second cylinder and piston, 
acting at right angles to the first, complicates the relations of the 
strains to which the machinery is exposed without materially 
altering their character. Thus the engine is alternately forced 
forward on its path by a cylinder lid located at one corner and a 
shaft bearing placed in the mid length of the framing. So long as the 
axle boxes fit the horn plates accurately, and due care is taken to 
balance the reciprocating parts of the machine, all goes well; the 
least negligence may induce a fearful accident. If the thrust on the 
axle boxes were steadily exerted in the direction in which the engine 
proceeds, crank shaft, brasses, and guides would give little trouble, as 
it is they require constant attention. 

Before quitting this portion of my subject I wish to remark that 
much of the oscillation known to exist even in well-balanced engines, 
and commonly attributed to imperfections in the track, may, I think, 
be more properly ascribed to the want of a steady centre of propulsion 
in the machine, such, for instance, as that existing in paddle-wheel 
steamers with vertical cylindets, in which the cranks and paddle 
arms assuming the functions of bent levers, the thrust is represented 
by a resultant invariably passing through the forward brasses for 
reasons on which I need not dwell. And I would also call your 
attention to the fact that the amount of adhesion required is 
practically constant for each revolution—that is to say, it remains 
the same whether the crank is above or below the axle. It varies 
slightly, of course, in amount during the progress of each stroke, 
increasing as the crank approaches the vertical, and decreasing as it 
arrives at the dead points. Driving axles are, however, so approxi- 
mately rigid that i fancy the strain on each one of a pair of rails 
does not differ materially from that which would be proper to a 
single driving wheel impelled by two cylinders. If the axle were 
sufficiently elastic to permit one wheel to revolve through short 
distances without the other the case would be different. As it is I 
do not think 1 am far from the truth in stating that in ordinary 
double cylinder locomotives the force of reaction to be resisted by 
that of adhesion is practically constant throughout any given revolu- 
tion. 

We see from the foregoing, that if the phenomena recognised as 
-" tive adhesion” had no existence, engines with smooth 
driving wheels would possess no power of locomotion. Adhesion is, 
in point of fact, as necessary to the efficiency of a modern railway 
engine as the presence of steam within its cylinders or coal within 
its fire box. We find this ‘function lying at the root of every cal- 
culation, entering into every formula intended to determine the 
tractive powers of the machine. After a certain point has been reached 
we can go on increasing the dimensions of our cylinders, the amount 
of heating surface, the intensity of combustion, in short, every 
element which conduces to the development of power, without 
gaining the slightest practical advantage unless we can increase the 
amount of available adhesion as well, beyond normal limits. What, 
then, is adhesion? If we turn to our dictionaries we find the word 
defined as “the act of sticking to,” still more forcibly expressed, 
perhaps, by the word employed ty an American philosopher, “ stic- 
tion.” But locomotive engine whee's do not “stick” in the strict 
sense of the word to the rails at all. The term bas lost its original 
signification in the case under consideration, and we know that it 
merely means the phenomena of resistance which come into operation 
when the attempt is made to cause a loaded smooth wheel to slip 
round on a smooth rail. It has been detined as friction by some, 
while others hold more correctly, that although partaking of much in 
common with friction, it cannot be accurately expressed by that word. 
On examination we find that the phenomena presenting themselves 
differ materially in the laws regulating their operation from those 
which have been made thesubject of special investigation by Coulomb, 
Morin, Rennie, and others. An immense number of experiments 
intended to supply information as to the precise laws regulating the 
resistance to motion offered by one smooth, or approximately smooth, 
surface when moved over another under different pressures, have been 
undertaken from time to time, but, with a very few exceptions, none 
of these apply to the case of the locomotive driving wheel ; simply 
because the pressures to which experimenters have: xposed their sur— 
faces, were trifling as compared with those forcing engine wheels into 
contact with the rails, met with in every-day railway practice. It 
is quite possible that the experiments were carried to the furthest 
admissible extent as far as regards Joad. Mr. Penn found that with 
loads as small as 200 lb. per inch only, iron cut into brass when the 
surfaces were unlubricated, and I can only find the record of a very 
few experiments indeed with pressures above 6 cwt. per square inch. 
I cou'd, it is true, place before you the details of a vast number of 
experiments intended to determine the friction of lubricated surfaces 
under pressures varying from a few ounces to 5 cwt. per square inch : 
but the tires of driving wheels are not lubricated, the pressures due 
to their loads are out of all proportion greater than those I have 
named, and, therefore, such investigations, however useful when 
ordinary shaft bearings form the subject under consideration, are 
about as valuable for our present purpose as would be a dissertation 
on the practicability of working a railway over the highest chain of 
mountains on the surface of the moon. J, therefore, deem it advisable 
to pass these over almost altogether. It may be urged that I am 
dodliag after all with friction, and that light might be thrown on the 
question at issue by deductions drawn from the labours of those who 
have made the subject a special study. I can only repeat my con- 
viction that the nature of the investigations referred to, render them 
totally inapplicable to the solution of problems connected with adhe- 
sion. Indeed, the results of a remarkable series of experiments 
conducted by M. Bochet in 1858-61, experiments which are all but 
unique in their character, and to which I shall presently refer at 
greater length, go to show that the laws of ordinary friction, as dis- 
played in the presence of metallic surfaces feebly pressed together, 
are wholly inapplicable to the case of the locomotive engine. Apart 
from Bochet a few isolated experiments have been made to determine 
the co-efficient of friction proper to unlubricated metallic surfaces 
under great pressure; unfortunately, these cast no light whatever on 
the questions at issue—none of them were extended over any con- 
siderable period, possibly because the surfaces were quickly destroyed. 
Thus, in the course of inquiry undertaken by Mr. Penn, intended to 
determine the relative merits of lignum vit as compared with brass 
as a bearing for screw shafts, a small shaft of iron revolving in brass 
bearings, was loaded with a pressure of two tons to the square inch 
of surface. On attempting to put this shaft in rotation, it stuck fast and 
brought the experiment to an abrupt termination; and yet we may 
safely take it for granted that the wheels of a locomotive are frequently 
loaded sufficiently to produce a pressure little, if at all, inferior to 
this on each square inch of the area of gontact between wheel and 
rail. Either from lack of power to put their apparatus in motion, or 
from lack of interest in questions apparently possessing no practical 
value because the nature of the experiment entailed the destruction 
of the very surfaces whose co-efficient of resistance it was sought to 
determine, experimenters have the subject by with very little 
attention, and there exists at this moment an ample field for research 
which, I trust, may not long remain untrodden, ; 

It would appear that if adhesion is to be relegated to the domains 
of friction at all, it must be classed under the head of static friction, 
or, as it is sometimes termed, the friction of repose. When one 
surface rests upon another with any appreciable weight or pressure 
we know that a peculiar resistance, assumed to be distinct from that 
due to vis-incriia, will be encountered if we attempt to slide one 
surface over the other. ‘There is some little difficulty met with 





in conducting such investigations, as it is not easy, al quite 
possible, to ould confounding the resistance due to inertia with that 
of statical friction, and for this reason, reed the results obtained 
by different experiments manifest considerable descrepancies. As 
matters stand, we are told upon the one hand by Morin, Rennie, and 
most other writers on the subject. 

Ist. That the co-efficient of the friction of repose is greater in all 
cases than that of the friction of motion. 

2nd. That when no lubricant is interposed the friction of any two 
surfaces (whether quiescent or in motion) is directly proportional to 
the force with which they are p together; that is to say, a 
— pressure gives double friction, triple pressure triple friction, 
and so on. 

8rd. That when no lubricant is interposed, the amount of the 
friction is in every case wholly independent of the extent of surfaces 
in contact. 

4th. That the friction of motion is wholly independent of the 
velocity of the motion. 

Now it so happens that it has been known ina rough way for 
some time that these conclusions are not borne out in locomotive 
practice. It is generally understood, for example, that the co- 
efficient of adhesion increases in a more rapid ratio than the weight. 
Indeed, I believe George Stephenson was the first to call attention to 
the fact. But the character, as experimentalists and philosophers 
possessed by such men as Morin and Rennie, puts it out of the 
question that we should dispute the general accuracy of the con- 
clusions at which they have arrived, as given above. We shall get 
over the difficulty by remembering that all their experiments were 
confined to cases in which the surfaces did not sensibly cut into or 
abrade each other ; to pressures less, indeed, than 5001b. or 6001b. per 
inch, and it is, therefore, quite possible that they may be strictly 
accurate in their deductions as far as these went, while another series 
of experiments, commencing where they left off, and including great 
pressures, would give very different results. 

The only really valuable investigation of this kind, of the existence 
of which 1 am aware, is that to which I have already alluded, as 
having been conducted by M. Bochet, and this finds its true value in 
the fact that it was carried out under such conditions as obtain in 
every-day railway practice. M. Bochet’s experiments were con- 
ducted upon cases of sliding friction only, at ali velocities between 0 
and 27 yards per second, or about 56 miles per hour, They were 
made with various materials, iron of different degrees of polish ; 
woods, hard and soft, wet and dry, resinous and not resinous; on 
leather and gutta-percha; and with contact surfaces of very different 
dimensions. In all cases the frictional surfaces appear to have been 
dragged under the known weights of certain railway wagons over 
the surfaces of the rails in various states, wet, dry, rough, oiled, 
polished. We have not time to go into the details of these experi- 
ments, 1 can only refer those desiring minute information to M. 
Bochet’s memoirs addressed to the Acad of Sci of Paris. 
The results, however, are very remarkable. They have been printed 
in a very condensed form in one of our scientific periodicals ; 
sufficiently at length, however, to answer our purpose, and I cannot 
do better than give them to you as they stand in the pages of the 
Practical Mechanics’ Journal :— 

“1st. Friction, under conditions apparently perfectly identical, is 
never precisely alike, so that its amount cannot be represented by a 
well-detined curved line, but by a zone through which a mean curve 
may be regarded as the neurest co-eflicient. 

“2nd. Friction diminishes with the velocity, other things being 
equal. 

“3rd. Friction varies with the surface rubbed, other things being 
equal, or (and this is very important) with the specific pressure. 
The limits are very small when the pressure and velocity are small, 
but become sensible when either is great.” 

M. Bochet’s fourth statement apparently conflicts with the every~ 
day experiences of locomotive engine drivers. It is simply that with 
iron on iron rails the friction is the same whether the rails be dry, 
moist, or even greased. This assertion | shall consider presently. 

“Sth, The state of polish powerfully affects the friction of iron on 
iron. 

“6th. There is no special increase of friction on starting from 
rest to motion, except for wood or leather on moist or greased rails ; 
with iron on iron rails, dry, moist, or greased, the statical friction is 
precisely the same as the friction of motion while the velocity is 
low. ‘The statical friction is greater, however, at high velocities. 

There are three physical conditions, viz., molecular attraction, 
roughness of surface, and speciality of abrasion in rubbing, which, 
acting more or less together, appear to M. Bochet sufficient to 
account for all his observed facts. 

He assumes the co-efficient of adhesion to amount, in the case ot 
smooth bright wheels on rails in the same condition, to at most 
from *3 to ‘2, less a third very small co-efficient, depending on the 
quality of the metal, so to speak, and variable circumstances impossi- 
ble to reduce to a general law. In other words the co-efficient of no 
two wheels, no matter how apparently identical, will be precisely the 
same. For ordinary circumstances, wherein the rails are neither 
very brightly polished nor very smooth, M. Bochet gives the 
co-efficient of adhesion as varying from *4 to ‘25. It is unnecessary 
that I should enter into any consideration of the numerous results 
which he has obtained from experiments with other substances than 
ir 





on, 

The fourth statement “that the friction is the same whether the 
rails are wet or dry,” claims a moment’s attention. I shall not pre- 
tend to reconcile it with the results known to obtain in ordinary 
practice, but 1 would wish to point out that there are certain 
anomalies found to exist between the laws regulating the adhesion of 
a driving wheel on a wet rail and those attending the friction of 
ordinary lubricated surfaces. We all know that wheels slip on a wet 
rail more than on one which is dry, and that they slip more ona 
rail barely moistened than on either. Molesworth, in his excellent 
little pocket-book, gives the following values for the various con- 
ditions, and although I believe that these values are all rather too 
low, we may assume that they are sufficiently correct for ordinary 
practice with engines of moderate weight :— 


When the railsare very dry .. «+ «+ 600 Ib. per ton, 
When the rails are very wet ° 550 55» 
In ordinary English weather .. .. «2 eo «+ 45055 oF » 
In misty weather if the rails are greas oo cc Se ww w 
In frosty or snowy weather .. «+ «+ 200 5 op 


Now Morin and Rennie found that the friction of lubricated sur- 
t aces depended for its value on the nature of the lubricant more 
than anything else, and that in practice with loads exceeding 800 Ib. 
per square inch oil was squeezed out and the surfaces brought to 
the same condition as though they had not been lubricated. shall 
show you presently that the pressure to which the contact surfaces 
of driving wheels and rails are exposed is sometimes as great as three 
tons to the inch, never much less than two tons, under which 
ressure it is certain that the fluid water which acts the part of 
ubricant should no more be able to retain its place than the 
comparative viscid oil used by Morin or Rennie. Again, it was 
found that the more freely the lubricant was used 
friction ; but in the case of the locomotive the adhesion increases with 
the abundance of the lubricant, rain water. It will be urged that the 
true lubricant is not rain water but a thin film of mud, which an 
abundant supply of rain washes off, while. it is expelled in turn by 
the pressure, although the pressure may not be great enough to drive 
out the mud. ‘To this it may be objected that the cleaner the rails 
the greater the greasiness, as it is termed, due to a moist atmosphere ; 
because mud is seldom or never free from fine grit which acts the 
part of sand, and no engineer in his senses would think of using 
thin mud, however carefully prepared, to lubricate a bearing. 
Besides which it is not easy to = that any. mud is present on 
rails frequently over, on which, nevertheless, wheels slip most 
freely. { shall not advance any theory upon this subject, but I 
think it is worth discussion. have pointed out the existing 
anomalies between the case of a lubricated rail and a lubricated bear- 
ing, and those anomalies undoubtedly form a subject of some 
interest, especially when we find that the results of an elaborate 





series of experiments (Bochet’s) carefully conducted with sliding 
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surfaces, go to show that the adhesion on a moist rail should be as 
great as that on a dry rail. For my own part I believe that the 
whole problem turns on the difference between the conditions proper to 
sliding and rolling contact; and further, that this, and one or two other 
problems of much the same character, can never be satisfactorily set at 
rest until a series of experiments are carried out in which a wheel 
or wheels, joaded each with eight or six tons, shall be made to pro- 
ceed along a railway against a resistance which shall just barely 
permit, them to roll without slipping; as, for example, by causing 
them to put certain gearing, raising a weight, in motion. The 
carriage carrying this mechanism and supported by the wheels form- 
ing the subject of the experiment being hauled at different speeds by 
a locomotive or other agency. 

One more point of difference between ordinary friction and adhesion 
claims a moment’s attention. According to the generally received 
theory the absolute amount of resistance offered by two surfaces sliding 
oneach other is independent of the areasin contact. Thus, if we suppose 
that a plate of iron one square foot in area and loaded with one ton, 
is slid over a second plate of dimensions great enough to permit such 
a motion, the resistance may possibly amount to 200 1b. If now we 
double the area of the sliding plate, the load remaining unaltered, 
the resistance will still remain 2001b. Rennie found, however, that 
when the load was increased to 6°5 cwt. per square inch —the surfaces 
being wrought iron—abrasion commenced, and the law I have just 
stated no longer held good. Bochet states, as we have seen, that 
friction varies as the surface of contact in some ill-defined ratio. In 
order to reconcile these propositions it is only necessary to remember 
that the first theory refers altogether to friction under very moderate 
pressure when there is little or no sensible abrasion, while the latter 
statements apply only to cases wherein the pressures are 80 great 
that the metals cut into each other. And these conclusions in the 
main agree with the results of everyday practice. Thus it is 
generally held that an engine with fourteen tons, let us say, distributed 
over four wheels, will have more adhesion than an engine with single 
drivers loaded to the same amount. It is but right to add that I 
have frequently heard the accuracy of this proposition disputed, and 
it no doubt clashes with the theory that adhesion increases more 
rapidly than the load. You may possibly think the point worth dis- 
cussion. For my own part I believe that the extension of contact 
surface by the multiplica‘ion of wheels is very valuable; not, indeed, 
because the co-efficient of adhesion is actu.lly increased, but because 
the deflection, and cons quently the resistance, of the rail is 
diminished. 1t is true tht the extension of wheel base is highly 
objectionable, especially on curved lines, under ordinary arrange- 
ments. Buta consideration of Mr. W. Bridges Adams’ radial axle 
box system will, I thins, convince the most sceptical that no in- 
surmountable difficulty need be encountered in working engines with 
even an excessive length »f base round very sharp curves. 

I trust I have rendered it sufficiently clear that special laws of 
friction apply to the case of surfaces loaded, let us say, to weights 
greater than 1,500 or 2,000 1b. per square inch, and that the co-efli- 
cients of such frictions are very much greater than those proper to 
pressures below 5 cwt. perinch. I shall have occasion to place before 
you presently evidence drawn from authentic experiments, which 
will show how high the co-efficient of adhesion may be under 
favourable circumstances, So remarkable, indeed, are the differences 
between the laws of adhesion and those of ordinary friction between 
lubricated surfaces, that I believe they have bardly a point in com- 
mon. Adhesion is totally distinct from friction in the popular sense 
of the word, and it can only lead to the formation of erroneous con- 
clusions to confound the one with the other, But whereas we are 
in possession of nearly all that accurately conducted investigations 
can teach us of the former, of the latter we remain in comparative 
ignorance, knowing as we do little or nothing of the co-etlicients of 
adhesion of different qualities of rails or of tires; bow far it is 
desirable to increase bearing surface by extending the application of 
elastic seatings to tires or to rails, or by increasing the number of 
drivers; remaining in the dark in short as to many questions of 
detail, all more or less important and interesting. Itis tune to prove 
that the pressure per square inch of surface of contact of wheel and 
rail is greater than the limit of 1,500 1b. 1 have laid down for the 
sake of convenience us marking the place where the laws of friction 
ceased to apply, and those proper to adhesion came into operation. It 
is hardly necessary to add that I do not pretend that any definite 

int of the kind exists; on the contrary, friction, so to speak, melts 
into adhesion by minute cianges. But we shall not be far wrong if 
we select 1,500 lb. per inch asa line of demarcation, at which we 
cease to deal with the laws of ordinary triction, while the phenomena 
of what ] may perhaps term adhesional friction are fully developed. 
The weight carried by each wheel of a locomotive is invariably 
known ; and it is obvious that in order to determine the pressure per 
square inch of contact surface, it is only necessary to divide the load 
on the wheel in pounds by the number of square inches. Very tew 
experiments have been conducted to determine this point, however, 
and it is not easy to say accurately what the average extent of the 
contact surface may be. The conditions, of course, vary with every 
change in the nature and dimensions of the driving wheels, in the 
character and condition of the track, in the condition of the tires, in 
the amount of the load, &c.; but notwithstanding these ovstacles | 
believe that it would be a very simple matter to carry out a few 
hundred experiments which would give results applying to the 
great majority of cases met with in practice. If the rails were 
perfectly straight and rigid, wheel tires so stiff that yielding or 
deflexion were impossible, and the tire ranged up to a true circle, 
then, of course, the contact surface would consist of a line of exceed- 
ingly smal! breadth extending across the rail parallel with the axle. 
But actually we have to deal with wheels which are not absolutely 
stiff or circular, and with rails which deflect sensibly under heavy 
loads; therefore, the contact surface is more or less irregular. Its 
dimensions lengthways depend mainly on the extent to which 
wheel and rail mutually yield to each other, while its breauth 
is generaily represented by a bright ribbon marking the surface of 
the upper table of the rail. The breadth of this ribbon varies with 
the condition of the rail, the form of its upper table, the state of the 
road generally, &c; it may be anything, from about fin. with new 
rails with rather convex beads, to the full width of the upper table— 
say 2}in, in the case of rails well worn. It must be borne in mind 
that this ribbon does not necessarily represent accurately the 
breadth of contact area of any one wheel, but that of many 
hundreds of wheels passing over it day by day ; it fortis, in fact, an 
average representation of one dimension of the contact surface, and 
so far it answers our purpose sufliciently well. We have yet to 
determine the other dimension, and in this lies the difficulty ; it may 
not be possible to obtain it with absolute accuracy, perhaps, but it 
can be had approximately in more ways thanone. ‘Thus the engine, 
wheels and all, being raised in slings in the erecting shop, a certain 
portion of the rails beneath being carefully cleaned, part of 
the tires should be painted with a very thin coat of viscous paint or 
coloured varnish. The engine should then be lowered gentiy until 
its whole weight rested upon the rails, the wheels being locked to 
prevent any rotation. If matters were properly managed it would 
then be found that on once more raising the machine a mark had 
be left on the rail table which would very closely define the extent 
of contact area. I am not aware that this scheme has ever been 
carried out in practice—at.least I have been unable to find any 
record of the experiment. In 1845 Samuelson tried a few xperi- 
ments with the aid of gold leaf, used in a way which 1] sl.2ll pre- 
sently describe. I regret that I cannot put you further in possession 
of the details of this investigation, than that the loads carried by the 
wheeis were comparatively moderate—three tons or so on cuch, and 
that the contact area was found to be very small indeed 1 have 
recently been enabled, however, to carry out certain experiments 
myself with some half dozen engines, with drivers varying from dit. 
to 6ft. Gin. in diameter, carrying loads of 5 to 5°5 toas each, and 
fitted for the most part with steel tires, if not quite wew at least in 
fair order. The method pursued was very simple. A part of the 
rail being well cleaned, the engine was brought vver this spot, and 
two slips of thin stiff paper, or, better still, tin rolled sheet ircn, 
yoooin. thick, were placed on the rail, one i: advance and the other 

in the rear of the vertical line descend‘: from the axle through the 





point of contact. These slips were then brought as closely together 
as the wheels would permit; that is to say, they were, su to speak, 
wedged under the tire until the space between this last and the rail 
became so narrow that metal or paper could go no further. The 
distance between the nearest edges was then measured, and was 
taken to represent the length of the area of contact with the rail 
approximately. Samuelson, I believe, used gold leaf just as I used 
sheet iron and paper. Now it must be remembered that so long as 
the tire is removed from the rail by even the thickness of a sheet of 
paper, no contact exists ; and it is also clear that the curve of the tire 
near the point of contact and the surface of the rail very closely 
approximate to the condition of parallel lines ; in other words, the 
curve of the tire and the line of the rail subtend so small an angle, 
that we are justified in considering that a considerable deduction 
may be made from the length of contact surface as given by these 
experiments. Now the mean of six distinct experiments carefully 
enough conducted gave the distance between the slips at lgin. It is 
true that in one other instance the distance was as great as 23in., but 
this occurred with a tire a good deal worn; and it so happened that 
that part just beneath the balance weight within the rim was the place 
selected to rest on the rail; and here a flat existed, due possibly to 
the well-known influence of the weight when in rotation. After 
making every allowance and deduction, then, I think that we 
may safely assume that with a good rail well supported, and steel 
tires in fair order, the contact surface of wheel and rail does 
not measure more than lin. in length, while its breadth may, as we 
have seen, average lfin.—let us say 2in.; these numbers multiplied 
into each other give us a superficial area of contact of two square 
inches. The loads, therefore, must in practice exceed 2°5 tons per 
square inch asarule. I havealready stated that they considerably 
exceeded one ton, and were therefore in excess of the pressures 
experimented upon by Morin, Rennie, &c.; and I think that the 
foregoing data fully bear out the assertion. Furthermore, the pres- 
sure over the entire contact area is not constant; it rises from 
nothing towards the edges to a maximum near the centre of the 
area, where I have little doubt that pressures equivalent to five and 
six tons to the inch may exist. 

The next point claiming our attention is eminently practical, and 
possesses the greatest importance. It is simply the value of the co- 
efficient of adhesion ; in other words, the proportion which the force 
required to make a wheel slip round upon a rail bears to the weight 
forcing it into contact with it. This coefficient commonly measures 
the tractive power of the engine, which is usually so constructed as 
to be competent to slip its wheels under ordinary conditions of 
English weather. Very variable values have been assigned to it. 
Some authorities state that it is improper to reckon upon much more 
than a coefficient of *1 in practice; others, again, select ‘25 as a 
coefficient which may generally be secure!. In point of fact, how- 
ever, it is impossible to lay down any general law upon the sub- 
ject. Speaking at large, adhesion is under estimated; and there is 
very good evidence to show that coefficient by no means unfre- 
quently not only equals, but exceeds ‘3 of the load on the wheels. 
Very few direct experiments on the subject have ever been 
undertaken, but attention was called to the questions at issue many 
years ago, and notes were made and data secured of the ordinary and 
extraordinary performances of particular engines in daily service, 
which supply a very useful and interesting record of many trials of en- 
gine power, which nevertheless cannot be regarded strictly in the 
light of scientific experiments because they were not final. A certain 
load has been taken by a given engine, but it does not follow that the 
engine could not take a little more; and besides, although weights 
and tigures may be given with tolerable exactitude, detinite data as 
to the condition of the road and the frictional resistance of the load 
hauled are almost invariably absent; something is always left to be 
assumed, and thus at best all that is known on the subject is 
invested with a slight haze of uncertainty which is more or less 
uns:tisiactory, and which, | regret to say, is possibly more dense now 
than it was twenty years since. 

It is well known that when locomotion by steam was first proposed 
it was held that the available adhesion between a smooth rail and a 
smooth wheel would not suffice, and many devices for securing the 
necessary function were proposed, to several of which we shall come 
presently. Yet I find that the earlier locomotives were capable of 
very remarkable efforts, and actually did perform in a way which 
must have done much to inspire the advocates of the novel system 
with hope. In 1839 an engine was constructed by Messrs. Eastwick 
and Harrison, in the United States, which was reported upon by a 
commission for the Franklin Institute ; the engine had 12in, cylin- 
ders, 14in. stroke, and four coupled driving wheels, 3ft. 8in. in 
diameter, arranged in a species of truck fitted with equalising bars, 
which permitted slight lateral play ; the smoke-box end was carried 
by the usual American bogie; the load on the drivers amounted 
to 18,0521b. On Sept. 15th, 1839, this engine drew a gro3s load of 
277 tons 13 cwt., including engine and tender, up a gradient of 35ft. 
to the mile. The line was sharply curved, and considering the 
general character of American roads, especially at that time, I cannot 
think we shall over-estimate the resistance at 10 lb. per ton. The 
speed is not definitely stated, but I rather think that it was about 
eight to ten miles per hour; the resistance, therefore, due to friction 
amounted to 2,770 1b., and to gravity to 4,109 lb., or in all to 6,879 Ib. 
This sum divided into the load available for adhesion—18,059 lb.— 
gives a co-efficient of nearly *3. I see no reason to doubt the 
accuracy of the statement that the engine in question actually 
hauled the load under the conditions given. It is to be regretted 
that the resistance of the wagons cannot be obtained; it may, 
of course, have fallen below 10 lb. per ton, but even granting 
that it only reached 8 lb. per ton, which is to the last 
degree unlikely, the whole experiment showed the presence 
of an amount of adhesion totally opposed to any deductions 
to be drawn from the teachings of experiments on ordinary friction. 
Some few years ago Messrs. Baldwin and Vaile, U.S., produced an 
engine of somewhat singular construction; it had six drivers, two 
behind the fire box and four in front, coupled by gearing. The trail- 
ing drivers carried 11-755 Ib., while the four forward wheels supported 
18°225 lb., giving a gross load available for adhesion of 30,000 Ib. in 
round numbers. This engine conveyed a gross load of 590 tons, at 
an average speed of 10 miles per hour, over a distance of 54 miles of 
rather bad road. We shall not err in assuming that inclines of con- 
siderable length of 1 in 200 were encountered in this trip, taking the 
frictional resistance as before, including the engine, at but 10 lb. per 
ton, we have a gross resistance of 12,5081b., and a coeflicient of 
adhesion of more than *4. I cite these instances not because they 
afforded remarkable examples of isolated efforts, but because they are 
attended with so many deunite circumstanc:s of time and place that 
they may be regarded as quite trustworthy on the one hand, and as 
being little open to criticism onthe other. That a coeflicient of more 
than °3 is very often obtaiued in practice in this country, is, I believe, 
well known to many engineers. On the Great Eastern Kailway, for 
example, it is, I believe, a matter of constant occurrence to send out 
engines so loaded that on some of the steeper banks the gross 
tractive force which they are called upon to exert cannot fall much 
short of one-third of the load on the wheels, vet the duty is always 
performed with punctuality and despatch. On very many other 
lines the same state of things exists, and, indeed, in the case of 
railways of recent construction, which ail abound more or less in 
inclines, it is impossible to see how the ordinary ‘goods tratlic could 
be carried on if the coefficient of adhesion did not frequently reach 
one-third of the insistent load, , 

Taking *3 as a maximum coefficient often reached on clean rails 
without sand, but seldom exceeded and -4 as a coetlicient occa- 
sionally obtained under exceptional circumstances, with sand applied 
in the most efficient way, it may be laid down as a general law 
that we have placed at our disposal an amount of adhesion which, in 
the case of engines with all their wheels coupled, is sufficient for all 
ordinary purposes. But a considerable number of engines are still in 
use with single drivers, and a still larger proportion with only four 
wheels coupled out of six, and, therefore, it follows that,: in general, 
our locomotives are capable of producing more power within their 
cylinders than they are able to turn toa useful effect. It would 
appear, indeed, that as soon as it had been proved to demonstration 





that the adhesion of a smooth wheel on a smooth rail was sufficient, 
in one sense, for locomotive purposes, a sudden revulsion of feel- 
ing set in, and engineers who had before considered that without 
the adoption of all sorts of extraordinary expedients, such as racks, 
teeth, and feet, it would be impoasible to haul loads at all, then went 
into the other extreme and believed that coupled engines were 
unnecessary. For some years however the tide of feeling has been 
setting the other way, and we find that coupled engines are rapidly 
becoming the rule for all sorts of traffic, instead of being exceptionally 
employed for the conveyance of heavy goods. 1 have collected some 
data on this subject, from which I find, on the Great Eastern Rail- 
way 9°25 per cent of the engines have six wheels coupled, 59°5 per 
cent. have four wheels coupled, and 31-25 per cent., or considerably 
less than one-third, are single engines, while of 80 engines now being 
built, 25 only are single, and a contraet for 25 others, coupled. will 
shortly be let. On the London and North-Western three-fifths of 
the engines are either four or six coupled, although that line, from 
the extreme easiness of its gradients, presents the best opportunities 
for the employment of single engines. The Metropolitan and its 
extensions to Hammersmith and Notting-bill are worked exclusively, 
both broad and narrow gauge, by four coupled engines—the narrow 
gauge engines weighing 42 tons loaded, of which 30 tons are 
supported by the drivers. The Great Northern Railway is worked 
at present by 363 locomotives, classed thus—passenger engines, 
single, 89; passenger engines, four coupled, 52. Goods engines, six 
coupled, 193; goods engines, four coupled, 29. ‘The single engines 
thus constitute but 24°52 per cent. of the whole number—more than 
three-fourths of the locomotive power of this line being repre-ented 
therefore by coupled engines. Besides these there are 46 of Mr. 
Sturrock’s steam tenders, six coupled, in regular work. Of the 
engines working the London, Chatham, and Dover line, I believe 
that nine-tenths are coupled, and the same fact holds good of the 
North London Railway. On the Great Western, again, although 
the main line is comparatively a dead level, a good proportion of the 
passenger traflic to London is worked by coupled engines; did time 
permit, I might enter further into these statistics. I think I bave 
said enough to show that coupled engines enjoy high favour, and 
that it is by no means improbable that, ere many years elapse, single 
engines will cease to be built. It is true that coupled engines are, as 
normally c nsiructed, open t> certain frictional resistances well 
understood. and on which I cannot now stop to dwell, inasmuch as 
this is not a paper on locomotives for sharp curves. It must suffice to 
say that various devices, such as the r:dial axle box and spring 
tires of Mr. Adams, overcome every objection to the universal employ- 
ment of coupled enyines. 

In stating that engines commonly possessed cylinder capacity, 
which enabled them to exert more power than avhesion would 
permit them to work up, I do not wish it to be unverstoud that I 
advocate the use of smaller cylinders thun those now employed. 
Want of adhesion is principally experienced in starting trains, or in 
taking them at slow speed up inclines ; then, and only then, can a full 
pressure of steam throughout the stroke be ma:ntained, and it is 
only at such moments that the cylinders are too large for adhesion. 
When running at speed on dry or moderately dry rails, the adhesion 
is commonly quite sullicie:t (at least in four coupled engines and 
single engines carrying very heavy loads on the drivers) to work up 
all the power that expanding s!eam can give out. It 1s possible 
that the average pressure within the cylinders of ranuing locomotives 
does not much exceed 4 1b, to the square inch. We know that 
when starting a pressure of 1001». to 120 lb., ac-ording to the load 
on the safety valve, can be brought to bear, and it is at such times, 
and in wet or heavy weather, that the full value of coupling comes 
to be appreciated. 

Having said so much on adhesion it is time we should turn to the 
consideration of certain expedients, other than simple couphng, which 
have been proposed, or actually employed, for increasing that 
function and enabling inclines to be worked which would set an 
ordinary locomotive at detiance. The simplest and most obvious 
expedient would be, of course, to increase the weight of the engine. 
Two good reasons can be brought against the adoption of any such 
course: the first is that locomotives already carry more on their 
driving wheels than is good fur permanent way; and the second is 
that the efficiency of engine, as represented by the paying load drawn, 
is depreciated by every addition to the weight of the machine per se, 
The first objection is partly got over on the Continent by the use of an 
extended wheel base ; the loads being sometimes supported on as many 
astwelve wheelsinstead of six. The latter objection is msurmountable, 
and although the French engines give tulerably good results, the 
principle involved is nothing more than an extension of that of 
coupling, while in appearance they are clumsy and ugly to a degree. 
I shall not further dwell on them, more especially as 1 must remind 
my hearers once more that this is not a paper on locomotive 
engines, but on certain functions of these machines. Before going 
further it may be instructive to glance for a moment at the 
history of this department of our subject. It is not necessary 
that I should enter into any consideration of the disputed fact, who 
first stated and proved tv demonstration that smooth wheels supplied 
adhesion enough for all ordinary purposes of locomotion. By some 
parties the credit is given to Hedley, who butit successful locomotives 
as far back as 1811, by others to ‘Irevithick. It is sutliciently 
evident that at a very early period it was understood that although 
smvoth wheels would answer for moderate loads on level or nearly 
level lines, they would not do for inclines or excessively heavy loads; 
and, find that in the tirst patent ever taken out in England in connec- 
tion with this subject, bearing date March 24th, 1802, Trevithick and 
Vivian expressly claim the use of expedients for increasing adhesion. 
“It is also to be noticed,” they say, “that we do occasionally, or in 
certain cases, make the external periphery of the wheels uneven by 
projecting heads of rails, or bolts, or cross grooves, or fittings to rail- 
ways when required ; and that in cases of hard pull we cause a lever, 
bolt, or claw, to project through the rim of one or both said wheels 
so as to take hold of the ground; but that in general the ordinary 
wheel will answer our intended purpose.” The ‘projecting 
claw” has been revived with some success in the case of Bray’s 
traction engine. : ; 

The next patent in this direction was taken out by Blenkinsop, in 
April, 1811. The nature of this invention is so well known that I 
need not allude to it further than to say that it embodied the use of a 
rack in which a wheel put in motion by the engine geared. Engines 
were built on this principle by Murray, for Mr. Blenkinsop, and, 
according to Wood, were in use from 1811 to 1831, near Leeds. 
This rack system, 1 may add, is, by no means so bad a device as it 
may appear to be at first sight, and, if carefully worked out and kept 
in proper repair, it might still be found to give good results with 
slow speeds. Mr. Colvurn states, in his treatise on the locomotive 
engine, that as late as 1848 the rack rail was adopted on the Madison 
and Indianopolis Railway, U.S., upon an incline of 1 in 17, about 
five-eighths of a mile lung. Two engines built by Baldwin, of 
Philadelphia, were used for working this incline; they had each eight 
coupled wheels 4fc. in diameter, and a pair of outside cylinders 1/in. 
diameter. ‘Ihe stroke is not given. Between the rails a rack Lin. 
wide was laid, in which geared a stout pinion, apparently some 2ft. 
10in. diameter. The shatt bearings of this wheel worked in radial 
slots in a frame in such a way that it could be raised up out of 
gear with the rack while still remaining in gear with a pimion about 
one foot smaller, driven by a pair of vertical cylinders, erected one at 
each side near the top of the boiler shell. These cylinders were 
17in. diameter by 18in. stroke. The piston rods were uirected down- 
wards to the cranks on the pinion shaft. The rack pinion was 
raised or lowered by means of a horizontal Zin. cylinder on the top 
of the boiler, working a vent lever. ‘the machines had thus in all 
uve cylinders, aud weighed about thirty tous each; they worked 
sume years both efficiently and economically. 

(To be cont nued.) 





Tue Beran Inox Tavs.—(trom our Correspondest.)—This 
trade continues in a tolerably satisfactory state, some rails are naw 
being made on English account, The Belgian coal trade is excced - 
ingly active. 
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THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

Tue usual monthly meeting of members of this society took place 
on the evening of Saturday, the 4th inst., and was very numerously 
attended Mr. Walker, secretary, filled the chair on this occasion, 
and Mr. Sanson the vice chair. The paper read was one by Mr. 
Joseph Newton, president, on “Foremen Engineers and their 
Associations.” Mr. Newton explained primarily that he had written 
this paper at a very short notice, and in consequence of the inability 
of Mr. James Robertson to fulfil a promise he had given to continue 
his series on the iron trade until the ensuing month. He also 
apologised for the apparently egotistical nature of his subject, and 
then proceeded to say that he had no doubt as to the usefulness and 
value of such societies as their own, not only to the class of men 
who were eligible for ordinary bership—foremen—but to the 





classes immediately above and immediately below that class—em- | 


ployers and workmen. In order to demonstrate the grounds for 
the faith he held, it would be necessary to glance for a moment at 
the history of mechanical engineering during the past half century, 
and to endeavour to assign to the foreman his true position in regard 
to it. It was not needful to expatiate upon the wondrous triumphs 
of mechanism which that period had evolved, for they were patent, 
not only to those who had shared in them, but to the public, who 
partook largely of the advantages, social, moral, and physical, 
resulting from their existence. 

When the advancement made in labour-saving machinery was 
taken into account—when the locomotive was heard puffing its way 
across rivers, through tunnels, over mountain gorges, and defying 
in its onward course geological eccentricities and the obstacles which 
nature appeared to have raised only in order that the God-given 
skill of man might overcome them—when the noisy paddle-wheel 
and the noiseless screw were seen propelling that marine locomotive, 
the steamboat, in the teeth, as the phrase goes, of the fiercest gale, 
and over the most stormy sea—when the sharp click of the sewing 
machine was heard in the cottage, and one knew that it was minis- 
tering to the moral and physical good of its attendant, as well as to 


the comfort and convenience of all—when these, and a hundred | 


other mechanical glories which might be enumerated were consi- 
dered, the engineer and the artisan might well congratulate them- 
selves, and be thankful that they had had a share in effecting them. 


* He’s only a mechanic!” was an expression sometimes used to- 


wards the man who, “ week in, week out,” pursued his honest calling, 
and who ate no bread but that which he toilingly earned. 
mechanic! Why where and what would England be at this moment 
but for its mechanics, past and present? It was not necessary to 


Only a) 


summon up, as witnesses in favour of the mechanical class, the | 
spirits of Watt, of Rennie, of Bramab, of Huntsman, of Maudslay, | 


or of other giants who have passed hence; for there were still 
living mapy illnstrious and worthy followers in their footsteps. 
Only a mechanic! He (Mr. Newton) would say for himself that he 
rejoiced in being a nou-commissioned officer in the ranks of the 
mechanical classes of Great Britain, and in having been permitted 
the privilege in sharing, however humbly, the great work of im- 
provement and civilisation which that army was hourly effecting. 
He felt confidence in predicting that the time was not far distant 
when the mechanic would receive far more full and honourable 
acknowledgment than had yet been awarded hin—when those who 
enjoyed comforts and advantages inestimable, and which were 
directly traceable to mechanical influences, would admit the merit 
of the mechanic, and cease to taunt him with presumed inferiority. 

In effecting those vast onward strides in every branch of mecha- 
nical industry which had been made since the dawning of the 
present century, it was easy to discover the fact that the impetus had 
been derived, not from the action of the few, but the combined head 
and hand labours of the many. He ventured to say that there was 
scarcely anything of an engineering nature in practical use at 
preseut which owed its existence to any one man. It was possible 
that the idea of a contrivance for effecting a certain purpose might 
have been the product of one fertile brain ; but in its realisations, 
in the perfecting of its details, in surmounting attendant difficulties 
—in short, in working out the scheme, ninety-nine times in the 
hundred the so-called invention was indebted to others for sugges- 
tious, aud even more tangible assistance. It was not the reader’s 
intention to detract from the merits of those remarkable men who 
stood out prominently, and who shone as “ bright particular stars”’ 
in the mechanical firmament, but it must be permitted him to say 
that at least some portion of their light, like that of the moon, was 
borrowed. To their assistants of each grade they owed something ; 
and although those assistants might not find a Smiles to record 
tbeir achievements, they had been useful to their employers and in 
their generation, and their claims ought not to be iguored. It was 
not long since that on a very happy occasion Mr. Penn asserted that 
“‘a good foreman engineer was the right hand of his employer.” In 
saying this their excellent and generous friend spoke emphatically 
the truth. He (Mr. Newton) would go ‘urther, and say that the 
foreman constituted, not unfrequently, a portion of the body of an 
employer more important than the hand—namely, the head. The 
foreman has had to thiuk as well as to act, and must have employed 
his mind to some purpose ere he obtained his post, and in order 
to have kept it the foreman engineer has had to pass through a more 
effectual ordeal than a civil service examination before obtaining 
office; he must have displayed a sound practical acquaintanceship 
with his art, have proved himself a good workman, possess commer- 
cial ability, be a good draughtsman, understand the nature and the 
cost of the materials to be used under his direction, and know some- 
thing of human character ere he obtains his onerous appointment. 
He must, further, comprehend the scientific theories upon which all 
engines and machinery are or should be based, and the natural 
laws which govern their action. These form, said the author of the 
paper, ouly a part of the requirements of a foreman engineer. Those 
who were listening would no doubt draw from the varied notes of 
their own experience many supplementary illustrations, The work- 
shop was the university in which the foreman graduated, and in 
which he took his degrees; no examining would serve his purpose. 
There was no royal road to the post to which he aspired. 

“If,” said Mr. Newton, “I understand the principles of this 
aseociation, and of those kindred institutions of foremen which are 
flourishing in Manchester aud in Leeds, and which will presently 
Come into existence in Glasgow and in Sunderland, they are cal- 
culated in the highest degree to elevate and to render more efficient 
the class who support them. These societies were noi comprised of 
bands of scientific * Fenians,’ meeting in secret, and meditating the 
Tuin of their rulers — the employers—but rather gatherings of 
workers in the fields of wisdom, endeavouring to glean facts which 
shall make them better men and better agents of their masters.” 
The author of the paper spoke next of the hostile feeling against 
which they had once bad to contend, and rejoiced that that feeling 
had ceased to exist. T'he masters, as a rule, were now with and 
not against them. Alluding to the fact of the meetings of this 
association being held at a tavern, it was regretted that its funds 
Would not permit of their having a hall. Like Shakespeare's lean 
apothecary, their * poverty and not their will” compelled the mem- 

ers to meet where they did. They had not, to use a well-under- 
bd vod phrase, they had not “steam enough” to carry them into an 
lustitution of their own, By the action of internal warmth, or the 
application of external fuel, sufficient steam would one day be 
Senerated. 
a Newton next traced the history of the Institution of Civil 
: dgivecrs from the time when Smeaton inaugurated what might be 
‘rmed its direct progenitor, the Society of Engineers—which for 
—— years held its meetings at the Crown and Anchor Tavern— 
own to the present hour, when it was in the full blaze of its 
ety. and effvcting an enormous amount of good. Its early 
thet ee were recounted at length, and the moral was educed 
Z poh i aistery of that society afforded, when properly considered, 
on toatte of hope for their own. They had not themselves, as 
hall Utiou, been transformed from the tavern chrysalis into the 
utierfly, but they had faith in the change. 
Peaking of oiker and younger societies for the promotion of 


engineering knowledge, civil and mechanical, the writer expressed 
towards them the best feeling, and rejoiced in their success. There 
was no jealousy possible on the part of the associated foremen 


| towards those societies. 


} 








A stirring appeal to the members generally to bring forward 
papers in succession followed. “If the association,” said the 
reader, “is to stand independent and erect among its fellows, it 
must be by the exertion of its own innate strength, aud not by 
the mere restiog and being thankful for what had been doue.” 

At much more length than we can afford space to devote to it, 
Mr. Newton proceeded to invite the friendly co-vperation of em- 


| ployers—by reading papers and taking part in their discussions, and 


by such other means as they felt disposed to put in force—and con- 
cluded as follows :— 

** Were the Association of Foremen Engineers of no more service 
than to make individuals in similar positions, with similar cares and 
anxieties, labouring under similar ditliculties, and pleased by 
similar means, acquainted personally with each other, and personally 
interested in each other’s welfare, it would be entitled to considera- 
tion and encouragement; but, as I have endeavoured to show, it 
does much more than this—it is a moral and intellectual lever, 
which, properly applied, must raise its members and place them on 
an eminence far higher than that attained by non-associates, aud 
thus tend to increase not only their own self-respect but the esteem 
in which they are held by the world at large. I need not tell its 
own members that this society essays to reduce the pressure of 
physical ills, to provide for them a solace when the lamp of life 
grows dim, and to comfort their relatives when the lamp is extin- 
guished. It is well that these latter characteristics adorn the 
Association, for one cannot unfortunately disagree with au old 
writer, whose name I have forgotten, in his estimate of the friend- 
ship of the world: —* When I gee,’ he. says, ‘leaves drop from their 
trees, just such, think I, is the friendship of the world. While the 
sap of maintenance lasts my friends swarm in abundance, but in the 
winter of my need they leave me paked. He is a happy mau who 
hath a true friend at his need, but he is more truly happy who has 
no need of a friend.’” 

Messrs. Briggs, Sanson, Oubridge, Fishwick, and others, spoke in 
complimentary terms of the paper to which they had listened, and a 
vote was unanimously passed to have it printed and published. A 
vote of thanks to the writer, briefly replied to, closed tie pro- 
ceedings. 





IMPORTS AND EXPORTS. 

Tue total real value of enumerated articles imported for the 
eight months ending 31st August, 1863, 1864, and 1865 respectively, 
was £118,099,465 for 1863, £141,012,477 for 1864, and £115,670,434 
for 1865. The total exports to foreign countries and British 
possessions for the same periods were £30,396,141 for 1863, 
£33,735,394 for 1864, and £32,171665 for 1865 to British pos- 
sessions; to foreign countries, £59,355,710, £74,980,825, and 
£70,229.031 respectively, for the three periods; the total exports 
were £89,751,851 for the eight months of 1863, £108,716,219 for 
1864, and £102,400,696 for 1865. The grand total declared value of 
British and Irish produce exported in the first nine months of 1863, 
1864, and 1865 respectively, has been £104,294,713, £123,404,161, 
aud £119,717,377, including enumerated and unenumerated articles. 
Of the foreign countries our best customers are in the following 
order—the Hause Towns, which took of our goods in the eight 
months, £9 523.749 in value, France £5,901,486, Holland £4,816,048 
Italy £3,681,728, Brazil £3 523,218 ; the total to foreign countries 
was in value £70,229,031, and to British possessions £32,171,665, of 
which the three presidencies of India took to the amount of 
£12,647 ,687, Victoria £3,587,709, British North America £3,203,409, 
New South Wales £2,225,199, and the British West India Islands 
£1 203,549. 

The importations of metals for nine months ending 30th Septem- 
ber of the three years were, of copper ore, 58,689 tons in 1863, 
49762 tons in 1864, and 55.767 tons in 1865; of copper regulus 
14,484 tons, 19.352 tons, aud 24.512 tons; of copper, unwrought and 
part wrought, 178,580 cwt., 327,460 ewt., and 276,940 ewt.; of iron 
in bars 28,765 tons, 34,110 tons, and 29,024 tons; of steel 1.752 tons, 
4,774 tons, and 3,841 tons for the three respective periods of nive 
mouths, Silver ore was imported to the values of £190,381 for 
1863, £186,059 for 1864, and £275,777 for 1865. The importations 
of petroleum exhibit a remarkable falling off, the quantities im- 
ported having been for the first nine months of 1865 29 876 tuns, of 
1864 14,323 tuns, and of 1865 only 4,805 tuns. 1t would appear that 
the oil wells of America are either ceasing to flow, or that the 
stream has taken another direction than towards the British Isles. 

As regards exports, hardware and cutlery show a satisfactory in- 
crease, the total values for the nine months of the three years being 
respectively £2,669,495, £3,081,369, and £3,137608. Of steam 
engines exported the values for the nine montus of the three years 
were, for 1863, £1,149,376, for 1864 £1,.130,341, and for 1865 
£1,458,842. Other sorts of machinery £1,881,227, £2.232,712, and 
£2,43,179. The exports of iron, wrought and unwrought, do not 
exhibit any remarkable feature in the way of increase or decrease ; 
of railroad iron of all sorts the declared value of the exports for each 
period of nine months was £2,561,069 in 1863, £2,622,134 in 1864, 
and £2,535,714 in 1865. The total values of iron and unwrought 
steel exported were £9,676 206, £10 393 490, and £9,665,670, the 
last amount being the value of 1,182 049 tons. The exports of 
copper and brass for the three periods were in declared value 
£3,071,939, £2,677,081, and £2,388, 989. 

As regards textile fabrics and their raw materials the imports of 
raw cotton show a satisfactory increase: for the first nine months 
of 1863 the quantity imported was 3,670,608 cwt., for 1864, 
5,323,211 ewt., and for 1865, 5,460,070 cwt. ‘The value of the cotton 
manufactures imported show a steady comparative decrease, the 
amounts in value for the three periods being respectively £737,362, 
£646,515, and £496,160. The total value of the cotton manufactures 
exported in the tirst nine months of the three years has been 
£27,192,014, £35,647,480, and £33,627,601. Home consumption of 
cotton manufactured goods, of which frugal housewives’ stocks have 
long been very low, it may safely be d has iderably 
increased, with the recent slight reduction in price. The exports of 
linen manufactures also show progressive increase, the declared 
values for the three periods of nine months being £4,554 203, 
£6,123,218, and £6,463,550. Silk manufactures exported show a de- 
crease for 1865, as compared with both 1864 and 1863. Woollen 
and worsted manufactures exhibit a slight decrease for 1365, as 
compared with 1864, but a large increase as compared with 1863, the 
figures for the nine months in each of the three years being respec- 
tively £10,973,219, £14,914,744, and £14,483,810. 

As regards shipping it appears that the foreign and colonial trade 
sent into our ports in the firet nine months of this year 32,018 
vessel, with an aggregate of 8,592,518 tons ; 13,544 of the vessels 
entered were foreign, and of 2,703,170 tons. During the same 
period 36,805 vessels cleared outwards with cargoes, aggregate ton- 
nage 9,585,600; of the dutward bound 14,607 were foreigners, of an 
aggregate of 2,723,913 tons. There is an increase, both as regards 
number of vessels and tonnage, of vessels entered inwards for the 
nine months of 1865 as compared with the same period in the two 
preceding years, and an iucrease in the cleared vessels for the nine 
mouths of 1865, as compared with the two preceding years, but a 
decrease in the number of vessels cleared in the nine mouths of 1865 
as compared with 1863. In the coasting trade 113,268 vessels were 
entered of 13,764,965 tons (including repeated voyages) during the 
first pine months of this year. In the same period 114,329 vessels of 
13,415,450 tous were cleared. The coasters eutvred and cleared 
show in each case a considerable decrease in the number of vessels, 
but a considerable increase in the aggregate tonnage, indicating the 
increased construction of a larger class of vessels than those 
hitherto employed. The foreign bottoms employed in our coasting 
trade bear a very small! proportion to the whvle number of vessels, 
the proportions being 112,987 British and 281 jereign evtered, and 
cleared 114,024 Britizh and 305 foreign. 








NOTES AND MEMORANDA. 

Tue actinic power of magnesium light is the 1-36th of that of 
the sun. 

Urwarps of 800,000 tons of guano are annually imported ivto 
Great Britain. 

Maanesium yields excellent electrical results when substituted for 
zinc 1n the galvanic battery. 

Wuen lightuing strikes a crowd composed of persons of both 
sexes, the males are always the greater sufferers, 

Hyprogen passed over phosphorus contaived in a glass tube takes 
up sufficient of that substance to colour the flame green. 

Ir has lately been discovered that sodium or potassium placed in 
contact with gun cotton will cause the latter to explode. 

Tue number of printed volumes in the English language in Cali- 
fornia, which in 1847 barely exceeded 300, is estimated in 1865 at 
about 2,000,000. 

From a recent Parliamentary return it appears that the annual 
importation of eggs into this country is at the rate of nearly 
1,000,000 daily, 

Tue application of galvanism to firing submarine charges was first 
put iu practice by Goneral Pasley, in 1839, on the wreck of the 
Royal George, at Spithead, 

Most metals unite directly with phosphorus when tho latter is 
thrown upon them while in a state of ignition, or when they are 
heated in its vapour. 

Joun Witkinson, of Castlehead and Broseley, known as the great 
ironmaster, is said to have built the first iron ship, which was 
launched in July, 1787. 

By comparing the note yielded by vibrations whose velocity was 
known with that of the buzziug of a gnat, it has been estimated that 
this little insect vibrates its wiugs 15,000 times in a second. 

Gunpowper, at the moment of explosion, probably exerts a force 
equivalent t» 6} tons upon the square inch of surface exposed to its 
force. Count Kumford estimated this force at 10,000 atmospheres, 

Acart have been discovered in the solution of nitrate of silver 
used by photographers. They were stated by Dr. Maddocks to be 
unlike apy insects of the same tamily with which he was acquainted, 

Ir the blue iodide of starch be broug! t into contact with yeast it 
is deprived of its colour, In this stote it is very soluble in water, 
insoluble in alcohol, sweet, gummy, and incapable of crystallisation. 

A powerFvuL light has been produced by acting on chloride of 
magnesium with a flame obtained ty means o « jet of cvul gas, 
and a mixture of atmospheric air with one-tenth of its volume of 
oxygen. 

Ir has been found that the waste in the manufacture of sugar» 
caused by the conversion of cane sugar into grape sugar, may be 
reduced to a minimum by the addition of superphospuate of lime 
to the juice before boiling it. 

M. H. Sr. Crane Devine succeeded in fusing and casting iu a 
mould upwards of two huudredweight of platinum. During the 
operation considerable quantities of the fumes of osmic acid were 
evulved, which seriously affected the healtb of the operator. 

Deposits of Lematite iron ore have been discovered in a bed of 
mountain limestone at Penally and Jameston, Pembrokeshire, 
Samples of the ore have been analysed, and they yielded 50 per cent. 
of iron, which is about 10 per cent, below the yield of tue Cumber- 
land ore. 

Steerers made of mahogany are almost indestructible to the 
attack of the white ant and seaworm, Au engagement has just 
been entered into to deliver on board a ship at Freemautle, 
Australia, 600 loads of such sleepers, for an Indian railway, at 
£3 13s. 6d. per load, 

M. Cuatin informed the Academy of Sciences of Paris that he 
found iodine in the rain water of Pisa and Florence, and that 
although he bad not succeeded in obtaining that eleweut iu its 
nataral state from these waters, be had extracted it from two aquatio 
plants which grew iu them. 

Dr. V. Bure, of Paris, states that copper is most beneficial in 
cases of chulera, He says that in the years 1832, 1849, aud 1854, 
when this disease was raging in France, the workmeu who were in 
continual contact with cupper always escaped the malady, He has 
numerous plavs for administering the remedy, 

M. P. Bert has given to the French Academy particulars of his 
remarkable aniu al grafis, such as making the tail of a rat grow on 
another creature. ‘lhe end of the tail is skinned and introduced iu 
the subcutaneous tissue. It soon unites, avd if the tail is a young 
one completes its growth in its new position. 

Woop shavings are now extensively used for the manufacture of 
paper. To ascertain whether a given kind of paper contains wood 
it is dipped in a warm solution of auitline and dilate sulphuric acid, 
when it will be immediately coloured orange if wood be present, 
The more intense the colour the greater the proportion of woud. 

Turee Cornish engines have drained the Lake of Haarlem, which 
contained 800,000,000 tons of water, a quantity which would supply 
London for seven years, and which covered 45,230 acres to an 
average depth of fourteen feet. These engines, when all the pumps 
are working, are capable) of raising 1U9 tons of water 10ft. at cach 
stroke. 

Ir has been calculated that the pastures of Scotland could main- 
tain as many bees as would produce 4,000,000 pints of Loney and 
1,000,000 lb of wax; and were these quantities tripled for Eugland 
aud Ireland, the produce of the British empire would be 12,000,000 
piuts of hovey and 3,000,0U0 lb, of wax per annum, together valued 
at £3,225,000. 

Any substance in infinite division must of necessity be black, from 
its not having breadth enough to reflect a ray of light, which re- 
quires certain definite dimensions which philosophers have measured. 
Metals of all colour exhibit the same phenomenon; white silver, 
yellow gold, and red copper may all be reduced from solutions in 
powder so fine that they are black. 

Ir the immense bell which is in a large chamber at the base of 
one of the towers of Notre Dame, in Paris, be struck with the closed 
hand a large volume of sound will be produced and will be audible 
at a considerable distance all round; but it has been discovered 
that it will be perfectly inaudible if the person advances withia the 
bell to the cenire, the sound diminishing as he proceeds from the 
circumference. 

Dr. Voreucxer states that while turnips require 393 |b. of phos- 
phoric acid to the acre, wheat, which is considered a highly pitro- 
genated crop, only contains 25} 1b. of the same substance, This 
statement is correct so long as the total weight of the crop produced 
by an acre of land is taken, for one acre of land will produce twenty 
tons of turnips and about two of wheat; if 1001b. of each of thes» 
substances be taken, wheat will, of course, contain the larger pro- 
portion of phosphoric acid. 

Sm Daviw Brewster discovered in the topaz hydrocar- 
bone, which were so volatile that the simple heat of the 
hand proved sufficient to transform them into gaseous matters, 
which would re-condense on the hand being removed. He also 
ascertained that the fluids were confined in small apertures or cells 
existing in the mineral, and calculated that there were 5,000 cavities 
in one-seventh of an inch of topaz. In 1857 Lewy ascertained 
that the green colour of the emerald was not due to sesquivxide of 
chromium, but to «.n organic substauce, 

France consumes annually, in round numbers, about 700,000,000 
gallons of milk, of which Paris takes nearly one-third; nearly 
120 000 tons of cheese of all kinds, the share of Paris being only 
5,000 tons; 290,000 tons of sugar, Paris covsuming 20,000 tous; 
nearly 38,000 tons of coffee, Paris using 4,500 tons; 20,000,000 
gallons of beer, of which Paris drinks an entire sixth, The toral 
quantity of wine produced is set down at nearly 1,000,000,000 
galluns, and valaed at 22,000,000 sterling. The above statistivs are 
collected by M. Payen, the well-kuowu chemist, 
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VISITS TO THE PROVINCES. 
MERTHYR, AND ITS IRONWORKS. 
No, III. 


In the year 1765 Mr, Anthony Bacon, formerly M.P. for 
Aylesbury, visited the Merthyr district, and seeing it to be very 
rich in iron and coal, he obtained a lease for 99 years of a tract 
of ground eight miles long by four or five broad, from the Mar- 
quis of Bute, Lord Dynevor, and Mr. John Richards, the owners 
of the property. The rent agreed upon was £200 per annum, at 
which enormous sum the Welsh residents uplifted their eyes, and 
protested that the Englishman was “ taken in,” and would soon 
cease the yearly payments. On obtaining possession of the 
ground, Mr. Bacon built the first smelting furnace at Cyfarthfa, 
and shortly afterwards commenced casting cannon for the Govern- 
ment. At that time the route from Merthyr to Cardiff was over 
the hills through Caerphilly, but as the works rose in importance, 
a good turnpike road was made to the “Cannon Wharf,” at 
Cardiff, which wharf still bears the same name. From this place 
the cannon were shipped to the different arsenals. the demand 
for them during the American war being large. This Govern- 
ment contract, although lucrative, was transferred by Mr. Bacon 
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that he ever embarked in in his life. By honesty and perseverance 
he continued to grow in his master’s favour, who, being an indo- 
lent man, in a few years retired, and left my grandfather in 
possession of this cast iron business in London. That business 
was carried on on the very site where I now spend my days—in 
George-yard, Upper Thames-street, London. Various vicissitudes 
in trade took place in course of time. My grandfather left his 
business in London, and came down here, and my father, who 
carried it on, supplied him with money almost as fast as he spent 
it here, but not quite so fast; and it is there I spend my time in 
selling the produce of this county ; and you know to what an 
extent the iron produce of this county has risen up. My grand- 
father established the works at Merthyr and Cyfarthfa establish- 
ments. My father was only left three-eighths of it, but by purchase 
he obtained the whole, and by his benevolence I have succeeded 
to it. During my time the concern has not diminished, and I 
pray God it may never diminish; and I hope that the rising 
generation will see that by industry, integrity, and perseverance, 
wealth and rank in life in the profession they have chosen are 
attainable by everybody who started in life with humbler prospects 
than my grandfather.” Many tales about the Crawshay family 
have run the round of the London press, some of them none the 
less interesting or amusing for their general want of authenticity ; 
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to the Carron Company, after which, in 1783, having amassed a 
large fortune, he subdivided and let his lease. Mr. Richard 
Crawshay purchased Cyfarthfa; Mr. Homfray, Penydarran; and 
Mr. Hill the Plymouth Works, 

The increase in the Cyfarthfa works, from the time they fell 
into the hands of Mr. Crawshay, will be shown by the increased 
produce of finished iron in the following years :—In 1817, 14,191 
tons; in 1821, 18,070 tons; in 1825, 23,630 tons; in 1829, 
24,768 tons. In 1830 there was a falling off in the quantity of 
iron shipped, which was 19,892 tons, in consequence of depres- 
sion in trade, so that Mr. Crawshay, rather than sell, stocked 
his iron at the works. In 1864 the make of finished iren 
was 50,000 tons. In the early days of the Cyfarthfa Works, 
in the year 1800, a large blowing machine was erected, 
driven by an overshot water-wheel, 50ft. in diameter and 
6ft. in breadth; the wheel was made entirely of cast iron, and 
weighed 100 tons. In those days the wheel was considered a 
great wonder, people coming from all parts to see it; its total 
cost-was £4,000, After working for many years it was replaced 
by powerful steam blowing engines, ‘The rise and progress of these 
works have been described by Mr. William Crawshay, of Caver- 
sham Park, Oxfordshire, whose remarks were recorded in the 
Mark Lane Express of October 25th, 1847, as fo!lows:—* My 
grandfather was the son of a respectable farmer at Normanton, in 
the county of York. At the age of fifteen father and son differed ; 
my grandfather could not agree with his father—the reasons are 
unknown to me—and my grandfather, an enterprising boy, left 
Normanton for London, and rode his own pony up. When he 
got to London, which in those days was an arduous task of some 
sixteen or twenty days’ travelling, he found himself as destitute of 
friends as he possibly could be. He sold his pony for £15, and, 
during the time that the proceeds of the pony kept him, he found 
employment at an iron warehouse, kept by Mr. Bicklewith; he 
hired bimself for three years for the price cf his pony. His 
occupation was to clean the counting-house, to put the desks in 
order for his master and the clerks, and to do anything else that 
he was told to do. By industry, integrity, and perseverance, he 


gained his master’s favour, and, in the course of a few months, | 


he was considered decidedly better than the man who had been 
there before him. He was termed the Yorkshire boy, and the 
Yorkshire boy progressed in his master's favour by his activity, 
energy, and perseverance. He had a very amiable and good 
master, and, at the end of a very short period, before he had been 


two years in his place, he stood high in his master's contidence. | 
The trade in which he was engaged was only a cast iron ware- | 


house, and his master assigned to him, the Yorkshire boy, the 
privilege of selling flat-irons, the things with which our shirts are 


flattencd ‘The washerwomen of London were sharp folks, and when | 


they bought one flat iron they stole two. Mr. Bicklewith thought 
the best person to cope with them would be a person working for 
his own interests, and a Yorkshireman at the same time, My grand- 
father sold these articles, and that was the first matter of trading 





still, in the early days of the ironworks many occurrences, of slight 
moment at the time, took place, which had an important bearing 
upon the after history of Wales. For instance, the Ebbw Vale 
Works, which afterwards became of such value, were originally 
given by the Crawshay fam‘ly to Mr. Crawshay Bailey for nothing. 
‘The great rise in these celebrated works, when they first began 
to enter into the keen competition incidental to the modern iron 
trade, took place about 1840. At that time all the mills and 
forges were driven by water power, and it may be remarked that 
they are admirably situated for the use of that power, as the 
water, after passing over one set of wheels, was made to pass over 
another set on a lower level, double work being thereby obtained 
from the same water. Serious inconvenience, however, was often 
felt, both by the proprietor and the men, during the long droughts 
which occurred more or less every season ; and to remedy this Mr. 
Crawshay erected two powerful high-pressure steam engines, to 
pump back in dry seasons the water that had already passed over 
the wheels. This plan succeeded for a time, and is even now 
occasionally used, but it was soon found ti:at water power, no 
matter how plentiful the supply, was not the right kind of power 
for rolling large and heavy railway bars, so in the year 1840 it 
was found absolutely necessary to apply steam power direct to the 
rolling machinery. A large condensing engine, by Maudslay and 
Field, wes erected to drive a rail mill, a forge, with the shears, 
saws, and other appendages. After the completion of this mill 
Mr. Crawshay entered largely into the rail-making trade, and in 
order to test what the new mill was capable of doing in one 
week, with one pair of rolls, 1,144 tons of rails were made, the 
largest quantity perhaps ever rolled under similar circumstances. 
In the early days of rail making, and before the introduction of 
circular saws, the rails made at Cyfarthfa were cut to their proper 
length by a very ingenious machine, invented by Mr. Williams, 
the then engineer to the works. It was called the guillotine, and 
was used exclusively at Cyfarthfa. It consisted of knives, work- 
ing perpendicularly by eccentrics. By its aid the rail was first 
cut roughly, then the end was pressed through a die, exactly of 
the shape of the rail, and as the end protruded the guillotine 
nicely shaved it to the required length and finish. ‘This machine 
| is still in existence at Cyfarthfa, and is now used to cut into 
lengths any cold rails that may require shortening after -leaving 
| the mils. In fact it is so useful that it is considered a necessity 
in the works. 
At this time also two new blast furnaces were finished, making 
a total of eleven, the average make of iron then being from 7 
to 80 tons per furnace per week. A new blast engine was also 
erected, in the place of an old fashioned one, which had one steam 
cylinder working three blowing cylinders. The one then substi- 
tuted is now in use. It is a beam engine, constructed at the 
| works, a steam and blowing cylinder at either extremity of the 
| beam, with a fly-wheel between the lever wall and the blowing 
| cylinder. It was then considered a powerful engine, though now 
| out of date. About the year 1840 also the hot blast was first called 





into requisition at Cyfarthfa, but used in two furnaces only. A 
curiosity, now in the works, is an old blast enyine, of a very sub- 
stantial description, made at Cyfarthfa by Mr. John Gniffiths, 
which has been at work for fifty years, yet may now be seen as 
active as ever. Its day is, however, doomed. It is not now 
suited for the times in which it lives, and a new engine of greater 

wer is in course of construction to take its place. It is one of 
Bolton and Watt’s low-pressure beam engines. In 1840, and for 
many years previously, a locomotive engine or two, on Gurney’s 
principle, were built and worked at Cyfarthfa, and one of them 
ran in the works till the year 1855. 

Since the ae 1840 the average make of iron per blast furnace 
has gradually increased, and, at the present time, quantities 
ranging from 110 to 120 tons per week are produced. At 
Cyfarthfa, however, the furnaces are not driven to the extent they 
might be, as large makes in the blast furnaces are incompatible 
with good quality. Instead of the two furnaces already men- 
tioned, the hot blast is now applied to five cut of a total of 
eleven. The gases from these furnaces are now utilised in 
generating steam for the blast and other engines, and preparations 
are now making to heat the blast by the waste gas, as well as the 
moulds in the moulders’ stoves. ‘The gases are collected at the 
furnace on the cup-and-coue plan, which works most satisfactorily, 
and is thought at Cyfarthfa to be superior to others, because it 
distributes the materials in a more even manner over the top of 
the furnace than is the case with other modes of filling. The gas 
is conveyed in brick culverts, and these, instead of running below 
the level of the floor at the top of the furnace, in the usual way, 
are made at Cyfarthfa to turn up into the parapet wall, which is 
itself a culvert. Along the side of the parapet are “bricked-in” 
arches at intervals, which can be opened whenever it is necessary 
to clean the culverts of the dust with which they are so often 
choked. This plan is found at Cyfarthfa to be superior to that 
in general use, as the culvert in the parapet wall can be cleaned 
out at much less cost, trouble, and risk of life. It was desigued 
by the present engineer to the works, Mr. Pearce. 

In 1854, the original lease of the Cyfarthfa property expired, 
but, happily for Merthyr and its neighbourhood, a renewal fora 
long term was made by the landlords t» Mr. Crawshay. 
Grave doubts existed at one time whether Mr. Crawshay would 
renew, as he considered the terms asked too high to enable him 
to compete successfully with the iron makers of the Cleveland 
district. During this loug period of uncertainty no extensions 
were made to the works, and the collieries in connection there- 
with were kept open sufficiently only to produce eoal enough to 
keep them going. Now, however, great efforts are being made 
to develope the collieries. A large pit is being sunk at the 
southern end of the property, which, when completed, is 
expected to; produce 1,000 tons aday of coal. It will be three 
hundred yards deep, and is now down 220. Everything in 
conneetion with it is of the most substantial character, and 
it is bricked from bottom to top. ‘The permanent winding 
engine was put up at starting, and has hitherto, from its 
great power, overcome every obstacle incidental to sinking, as 
evidenced by the fact that 200 yards were sunk and bricked in in 
sixteen months, The pit is of oval form, 24ft. by 11ft., and is 
arranged both for pumping and winding. The pumping engine 
is placed below the level of the ground, an arrangement which 
will be found convenient, because the surface round the mouth of 
the pit will not be encumbered with a large building, taking up 
the space required for other purposes. ‘The engraving at the 
beginning of this article shows the pumping machinery, and its 
position with regard to the winding part of the pit. A is the 
— lise; Bthe cylinder; C the guides; D the winding and 

1 the pumping parts of the pit; F the catch piece ; G the heat- 
ing cistern ; H the feed pump; and I the rock fousdation. The 
size of the cylinder is 68in. in diameter, with 8ft. stroke, the 
stroke of crank being 13ft. The depth of the pit from the centre 
of the beam will be about 300 yards, as already stated ; and the 
water will be delivered about 54 yards from the centre of the 
beam. As regards lifts, there are three plungers, and one com- 
pound hft at the bottom. The iron pump rod weighs 52 tons. 

All the coal at present raised at Cyfarthfa is used in the works, 
but on the completion of the pit now in hand Mr. Crawshay will 
follow the general example, and export large quantities. The 
Brecon and Merthyr Railway, when finished, will pass through 
the works, and open a rew district. The other railways entering 
Merthyr are of course already in connection with Cyfarthfa. 








Tue Institution oF Crvi Exaingers.—The weekly meetings of 
this institution will oe resumed at the house in Groat George-street, 
on Tuesday evening the 14th inst., at 8 p.m., where a paper by 
Sir Charles Tilston Bright, M.P., M. Inst. C.E., “ On the Telegraph 
to India, and its exteusion to Australia and China,’ will be read 
and discussed. . i 

Sourn Kensincton Museum.—During the week ending November 
4th, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. to 10 p.m., 8,736. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m, till 4 p.m., 1,558. ‘otal, 10,294. 
From the opening of the museum, 5,634,480. — . 

SeRPenTiNeE.—Amongst theornamental building stones introduced 
during the past few years in the new buildings of London, and 
other large cities, granite aud serpentine have advantages which no 
other stones yet tested can claim—great durability combined with 
extreme beauty. The fracture of the common serpentine 1s harsh 
and brittle, but that of the commercial serpentine is concoidal, 
breaking in flakes like slate. It is adapted for taking the finest 
carving, aud wears even better than granite, inasmuch as lichens 
(which, of course, harbours insects and retain damps) will cling to 
granite but not to serpentine. Several church towers iu the neigh- 
bourhood of the Lizard illustrate this fact. Serpentine also retains 
its polish out of doors. In the Geological Museum at Oxford there 
were recently a number of columns representing the various lime- 
stone marbles and ornamental stones. The roof of the museum was 
removed, and continued to be so, the columns being meanwhile 
wrapped round with hay bands. When this covering was removed 
on the serpentine and granite the polish remained perfect, and upon 
those stones only. It will no doubt be interesting to numbers to 
know the comparative degrees of strength of serpentine, Portland 
stone, and Devonshire marble, and, therefore, the statistics of the 
test made before the committee of the Institute of British Architects, 
on August 7tb last year, is subjoined. The shafts of each material 
were lft. in length and 3in. in diameter. ‘Tho trial resulted as 


follows :— _ 
F ——— Broken. 
Portland stone, No. 1.. oe 73 10°25 
iin MO. 8 uc os ca ce ov so oo ST es 
Devonshire marble 4. + +e s* +* AF ° os 
Serpeutine, No.1... «2 «+ = . 16 oe 


Ditto, No.2... .. «2 o8 : 
The figures relating to the fractures represent the hydraulic pressure 
applied, and indicate the superior weight-bearing qualities of — 
tine. Thus it is shown that in regard to polish, harduess, strengt ’ 
durability, and beauty, serpentine is a stone that is very desirable 
for the or tation of buildings, and in an age when the adorn- 
ment of private dwellings and public edifices 1s held to have = 
effect in increasing the refinement and taste as well as the wealth o 
the country, the extension of this useful branch of manufacture may 
be regarded with satisfaction, not only in the interests of a company 
whose management has been characterised by energy and enterprise, 








but also in the interests of the public, and of Cornwall especially. 
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SHUFFLEBOTHAM’S GIRDERS FOR RAILWAYS AND OTHER PURPOSES. 











Tuis invention, patented by Mr. Enoch Shufflebotham, of Acock’s 
Green, relates to such girders for railways and for other purposes 
as are composed of top andj bottom members and end stanchions, 
the said parts being connected together by diagonal struts and ties, 
the object of the said invention being to facilitate the putting 
together of the parts of the girder, and to dispense with when 
desirable the use of rivets. 

The invention consists, firstly, of the following manner of fr: ming 
the diagonals :—Each of the diagonals acting as the struts consists 
of two bars, while each of those acting as the ties consists of one 
bar, the said tie bars passing between the two bars of the struts. 
The ties and struts are bolted together at their junctions by means 
of a cast iron plate on each side, the plates being cored out to fit on 
to the diagonals forming the struts. 

The top and bottom ends of the diagonals are provided with a 
box or shoe, one end of this shoe is prepared with an abutment to 
receive the diagonal bars acting as struts, and the other end is pre- 
pared with a mortice to receive the end of the diagonal bar acting 
as the tie. A space is left between the ends of the diagonals and 
the bottom of the box or shoe, which space is filled in with iron 
cement, and the said box or shoe bolted to the diagonals with bolts 
and nuts. 

These stanchions at the ends of the girders are made of wrought 
iron plates, and fitted up with one top distance piece, this distance 
piece having flanges for counecting the piece to the upper member 
of the girder. At mid-height of the stanchion a cast iron distance 
piece is fitted in the foot piece, forming seats for the diagonal struts 
and tie bars, and the bottom ends of the stanchion plates are bolted 
to a cast iron base: 

The cross joists are passed through between the diagonals, having 
an iron bearer underneath sitting transversely on the tie bars. This 
bearer is made with a raised part in the middle of its length, to 
ensure the weight from the cross joists to pass through the axis of 
the girder. When the girders are made in = they are coupled 
together by cast iron distance tubes, and bolts and nuts. It is 
claimed that by this method of constructing girders the whole of 
the parts may be connected together by screw bolts and nuts, which 
is @ great convenience in places where rivetting cannot be con- 
veniently effected. Labour and materials in the construction of 
large bridges are ised, and the t port of girders to distant 
parts is greatly facilitated ; they can also be erected by any ordinary 
workman without erane power, and can be made for less cost than 
bridge girders of the ordinary kind. 

Fig. 1 represents an end elevation, Fig. 2a side elevation, and 
Fig. 3 a vertical transverse section of a double girder constructed 
according to this invention; Figs. 4, 5, 6, and 7, represent portions 
of the same, as hereinafter described. 

@, 6, are the top and bottom members of the girder respectively ; 
cis one of the end stanchions. Those of the diagonals which act 
as struts are marked d, each of the said struts consisting of two 
bars, that is, of four in the double girder, all of which are marked d. 
Those of the diagonals which act as tics are marked e, and consist 
of a single bar situated between the two struts constituting a pair, 
4s seen on a large scale in Figs. 4,5, and 6; f, f, are cast iron plates, 
by which the ties and struts are bolted together at their crossing by 
means of screw bolts and nuts. Each of the said plates is cored 
out to fit on the diagonals, as best seen in Figs. 1 and 3. When 
the girders are made in pairs, as represented in Figs. 1, 2, and 3, 
cast iron distance tubes g are fixed between them. When single 
sl are made, the plates f only are required on each side the 

ing. 

Figs. 4, 5, 6, and 7, represent one of the shoes in which the top 
and bottom ends of the diagonals d, ¢, are fixed to the {op and 
bottom members a, 6, of the girder. Figs. 4 and 6 are end eleva- 
tions of the said shoe; Fig. 5 is a sectional elevation, and Fig. 7 
isa plan of the same. The elevations, Figs. 4 and 6, are taken on 
the sides of Fig. 5, on which they are respectively situated. The 
bottom of the shoe or box may be made of cast iron, and the sides 
of wrought iron, or the shoe may be made wholly of cast iron, and 
in one piece, as represented. The manner in which the struts and 
ties engage with and are bolted to the shoe will be understood by 
an examination of Figs. 4,5,and6. The space between the ends 

f the bars and shoe is filled up with cast iron cement, indicated by 
chequered lines in the drawing. Similar shoes are employed for 
Securing the ends of the diagonals at mid height of the stanchions 
4 the ends of the girder, that is, at the points indicated at h, in 

128.1 and 2. The stanchions are each made of two wrought iron 
plates c, c*, with flanges at top for connecting them with the upper 
aoe @ of the girder, and cast irou distance plates ¢ are fixed 

tween them at their top and middle. The middle distance plate 
coateinn one of the shoes hereinbefore described for receiving the 

nds of the diagonal bars. The plates c, c, are bolted at their 
btom ends to a cast iron base plate k. 
~ . owe fixing the cross joists is represented in Figs. 2 
me +. @ said joists 7 pass between the diagonals d, e, and are 
oaks on iron bearers m, which latter sit immediately on the 

B’e formed by the diagonals, as best seen in Fig. 2. The 














bearers m have a raised part n formed in the middle, to ensure the 
weight of the cross joists being equally divided between the pair of 
girders. 





ROGER’S IMPROVEMENTS IN SMOKE-CON- 
SUMING FURNACES. 


TueEsE improvements, patented ‘by M. Paul André Roger, Paris, 
relate to steam boiler, distilling, vaporising, and similar furnaces 
generally, and also to furnaces for the desulphuration of 
ores. They consist in an apparatus for distributing the 
fuel so as to deprive it of its gases and smoke before throw- 
ing it on the grate. This distributing apparatus is fed by a 
funnel placed outside. It is composed of a trough wheel (roue a 
augets) having five or seven compartments, formed by a similar 
number of partitions placed tangentially to a central sbaft, which 
compartments or troughs receive successively the fuel falling from 
the funnel. This trough wheel is turned by hand or any suitable 
mechanical means. The trough wheel is placed in the upper and 
front part of the furnace, so that the fuel contained in its com 
ments is submitted to the heat of the furnace, by which it is con- 
verted into coke or carbonised before being thrown on the fire grate. 
The gases and smoke being obliged to pass through the flames of the 
burning combustible are burnt before leaving the flue. In order to 
insure a more perfect combustion of the fuel by stirring or poking, 
one or more shafts may be placed in a transversal direction to and 
under the bars of the grate, on which shafts are fixed wings, placed 
at such distances as to pass between all the bars at each entire rota- 
tion. These automatic fuel stirrers may be moved by hand, or any 
suitable mechanical contrivance connected with or independent of 
that which actuates the distributing trough wheel. 


Fic et 





In furnaces where the object is to desulpLurise ores by the intro- 
duction of a mixture of air and steam, an apparatus consisting of 
two concentric cones, between which the air passes, may be employed. 
At the centre of this apparatus is placed a tube provided with a cock, 
serving for the entrance of steam derived from the escapement of the 
engine, or generated by a water jacket surrounding the furnace door. 
The mixture of steam and air passes under the grate. The con- 
centric copes are cast together in one piece, and are fixed in the 
brickwork of the furnace in such manner as to project the mixture 
of steam aud air under the grate. 

The accompanying engraving represents a longitudinal section in 
elevation of a furnace on this principle, representing the funnel, 
trough wheel, fuel stirrers, and concentric steam and air cones. 

In this figure A, A, A, are the wings or blades of the fuel 
stirrers; B, the funnel or shoot for containing the fuel; C, bearings 
of the shaft T; D, furnace door; E, E, ways or slides for furnace 
doors; F, F, sliding doors for closing the ports of door E; G, G, 
inner cone of the steam and air mixer; G', G!, outer cone of same; 
H, ash box ; I, conduit from the grate to the ash box H; J, cheek 
or face plate of the distributing wheel; K, ehafts of fuel stirrers; 


| Ly boiler; M, brickwork; N, fire-bridge; O, 0, openings for the 
| entrance of air between the cones G, G'; P, vertical furnace 
door; Q, plate or disc, having openings corresponding to holes, 
10, O; tap or cock for regulating the supply of steam; 
U, steam tube; V, pinion or crushing roller placed at the 
mouth of the funnel B, and serving for bringing forward the com- 
bustible, and breaking any pieces of an immoderate size; W, W, 
partitions of the distributing wheel; X, X, compartments of the 
same; Y, bars of fire grate; Z, furnace mouth. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members was held on Thursday, the 
2ad inst., in the Lecture Theatre of the Midland Institute, Birming- 
ham, Henry Maudslay, Beg. Vice-President, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, a } number of new members were elected, 
and the officers of the Institution were nominated by the meeting 
for the next annual election. 

The first paper read was “On &0 Tuprorea parry Valve for 
Steam Engine Boilers,” by Mr. William Naylor, of London, the 





object of whic to prevent the steam, while blowing off through 
es safety valve, from rising in pressure beyond the limit to which 
the Vair. ig adjusted. The valve is loaded by a spring acting 
vhrough a leve:, one end 0 the lever bearing upon the valve, while 
the other end is bent down out of the straight line to such ap extent 
that the point of attachment of tha spring, instead of being in the 
same straight line with the bearing points of the valve aud the 
centre piu, is at an angle ¢f fifty-tive degrees to that line; and, 
therefore, when the valve is Ifted by the steam pressure the depres- 
sion of the iail end of the leveroauses the effective leverage at which 
the spring aets to be shortenel simultaneously with the extension 
of the spring. Hence the inceased pressure of the spring, con- 
sequent upon ‘ts extension by tl lifting of the valve when blowing 
off, may be entirely counteractedby the shortenivg of the leverage 
at which it acts; and in pratice the bent form of the tail 
end of the lever is so adjusted hat, when the valve lifts by the 
steam blowing off, the load upon he valve is actually diminished, 
notwithstanding the increase of pessure of the spring. With the 
ordinary safety valves, on the cotrary, loaded with levers and 
spring balances, the whole increagd pressure of the spring is 
thrown upon the valve in lifting, ad the increase in the boiler 
pressure sometimes reaches a very Stious amount. Even a dead 
weight upon the valve, as in stationay and marine boilers, allows 
of considerable increase of boiler pressue when the steam is blowing 
off. It has, therefore, become n to devise some arrange- 
ment whereby the effective pressure ofthe spring upon the valve 
may be diminished when the steam is lowing off strongly; and 
this is effectually accomplished in the inproved valve by the bent 
lever upon which the spring acts. The mproved valve is thereby 
enabled to lift to the fall extent requird for affording complete 
freedom to the steam blowing off, withoutunder any circumstances 
allowing the pressure of the steam in theboiler to increase more 
than 5 per cent. beyond the limit at whiclthe valve is set to blow 
off. At the same time the valve closes yin after blowing off 
strongly, without allowing any sensible fallin the boiler pressure 
below that limit. The improved valve is it use on a number of 
locomotive boilers, and it is accordingly foud that a single valve 
of only 2in. diameter gives the full area for disharge of the greatest 
generation of steam that is possible; whilewith the two large 
ordinary valves that are generally used of 4in., r even Sin, diameter, 
the pressure rises very seriously when blwing off strongly. 
Specimens of the valve of different makes werexhibited. 

The next paper was “On an pugreees Methd of Taking Off the 
Waste Gas from Open-Topped Blast Furnace:” by Mr. George 
Addenbrooke, of Darlaston. An explanation wasiven of the prin- 
ciples which have to be kept in view in utilising te waste gas from 
blast furnaces, and the advantages of the open-toppd.system over the 
« ose-topped were pointed out, together with the obyetions that have 
been experienced in previous plans of taking off thiwaste gas from 
open-topped furnaces. The plan now carried out for tore than a year 
past by the writer at the Rough Hay furnaces, Darlaton, consists in 
forming a ring of openings in the wall of the furnac q}] round the 
neck, at a depth of only four feet below the furnac top, through 
which the gas is drawn off by the suction of a chuney into an 
external flue surrounding the neck of the furnace,whence the 
descending gas main conveys the gas to the steam bidlers and hot 
blast stoves, where it is consumed. The gas openingsare formed 
by a series of cast iron segments or boxes, built into thewall of the 
furnace flush with the lining, each casting having an indiped open- 
ing through it one foot high, sloping upwards and outjards into 
the neck flue. The materials in the furnace mouth are ket charged 
up to about three feet and a half above the top of the gasgpenings 
in ordinary working; and the opening of rah vale which 
covers the descending gas main is so regulated that wder no 
circumstances is the whole of the waste gas drawn off tom the 
furnace, but there is always a small quantity of gas eoaping 
through the materials above the gas openings and burniig out 
at the open top of the furnace. ‘This precaution is necess;ry to 
prevent the risk of any air being drawn down by the chinney 
through the materials in the furnace-top; and also in order to eure 
the due preparation of the materials charged, by drying and wam- 
ing them in the furnace-top before they descend lower into ‘ho 
furnace. At the same time all excess of gas produced by the 
furnace beyond the quantity drawn off through the gas openings 
escapes with perfect freedom at the furnace mouth, the same as ia 
the present ordinary — blast furnaces where the waste 
gas is not utilised. In the first trial of this plan the gas openings 
were constructed only of 2in. plates, as a temporary expedient by 
way of trial; but notwithstanding that they were exposed to 6 
very severe ordeal, by the materials in the furnace throat being on 
one occasion at a red heat for two days, from the furnace failing 
to “drive,” these openings remained in sufficiently good order to 
last more than a year in regular working. The strong castings 
that are now adopted for the gas openings, of which a full size 
model was exhibited, are expected to last for many years, and 

robably as long as the lining of the furnace, The advantages 
ound to be obtained from this plan of taking off the waste gas, 
after the experience of upwards of a year’s practical working 
at the Rough Hay furnaces, are that it is very satisfactory as 
to yield, and there is greater regularity in the make of iron, in 
consequence of there being fewer stoppages, whence also there is an 
important saving in wages. From the great strength of the castings 
forming the gas openings, and their advantageous situation, flush 
with the inside of the lining instead of having any portion of the 
gas apparatus projecting into the furnace, next to no repairs are 
required ; and there is no wear and tear trom the shocks of every 
barrow load of materials charged, which do so much damage to a 
cylinder carried upon brick arches or a bell suspended in the furnace 
throat. The whole height of the furnace throat is left free for 
charging, which is equivalent to giving additional height to the 
furnace in comparison with other modes of taking off the gas; 
while there is also the convenience of being able at any time to 
burn any portion, or even the whole, of the gas at the open furnace 
top without doing any damage. The whole of the gas apparatus 
is of very simple construction; and being all placed below the 
charging platform, it is much cooler and more free for the men to 
get at. From the large area of the gas openings and neck flue, 
which allows the dust to be for the most part deposited in the neck 
flue, the gas apparatus is less liable to become foul; and the neck 
flue can be pe with the greatest ease whenever required, by 
means of doors provided for the purpose. 

The last paper read was a “ Description of a Gun-metal Tuyere 
for Blast Furnaces,” by Mr. Neal Solley, of Willenhall. he 
ordinary cast iron and wrought iron water tuyeres at present ia 
universal use for blast furnaces are both attended with’ the sam 
defect, namely, that after they have been at work a comparativeiy 
short time, the melted iron of the furnace mixed with cinder accu- 
mulates all round the nose of the tuyere and adheres to it, or in 
techuical language the tuyere irons; and this increases to such an 
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extent as to require the tuyere to be taken out aud changed, an 
operation requiring much labour and time. The new tuyere is 
nade in a single casting of gun metal, an alloy of copper with a 
small proportion of tin aud spelter; and as copper has no affinity for 
iron, uo irov from the furnace becomes attached to the nose of the 
gun-metal tuyere, however long a time it may have been in the 
furnace, In fact the gun-metal tuyere never irons, and therefore 
rarely requires to be taken out or changed. The general form of 
the ordinary wrought-iron tuyere has been adopted for the gun- 
metal tuyere; and in ordef to ensure keeping the nose of the tuyers 
properly cool in working, an ample supply of cold water is con- 
stantly maintained to the tuyere, and the supply water pipe is 
carried forward inside the tuyere to within a few inches of the 
tuyere nose. The first gun-metal tuyere was put to work by the 
writer at the Willenhall furnaces more than nine months ago, and 
hus been at work ever siuce until a few days ago, when it was 
purposely taken out, and found to remain in complete working 
‘This tuyere was exhibited to the meeting, together with 
® ss =A onn-metal tuyere of slightly different pattern, which 
hal been at work tor ustee months withoat being once taken out, 
and wae in perfect condition; and also aa ordiuary wrought iron 
tuyere, which had required to be taken out after only three days’ 
work, in consequence of the nose having “irvned” badly, 4, ~pe- 
cimen was also exhibited of a gun-metal t-Y¢re, slotted -yen down 
the ceutre, to show the thickness of r-%tal that is adopted of hait 
an inch at the end and three-eighths of 4n inch in the sides. By 
ihe use of the gun-metal tuyeres the saving of time end ladour in 
tnyering is so great that the Jength of time of the blast being off 
the furnace at casting time is shortered as much as hal! an hour 
at every casting time as compared wit the time when the ordinary 
wrought iron tuyeres are used, the sun-metal tuyere bang readily 
changed in only a quarter of an br, instead of three-quarters of 
an hour; there is, accordingly, a important saving in fuel and 
wages with the gun-metal tuyeres An important practical advan- 
toge of the gun-metal tuyeres in Working is that the aperture of 
the tuyere retains always its full ize of opening, iv consequence of 
the entire freedom of the tuyere rom avy accumulation of material 
or the nose; whereas the ordisty iron tuyere requires frequent 
pricking with a rod to keep the orifice of the tuyere open for the 
pa-sage of the blast, aud the aprture is constantly varying in size, 
necessarily interfering with tl uniformity of the blast. In conse- 
quence of its superiority in thé respect, the gui-metal tuyere admits 
ot being itself employed diree @8 the brass uozzle, the aperture of 
the tuyere being bered out taly cylindrical for a few inches length 
from the nose, while the exremity of the blast pipe is inserted into 
the back end of the tuyere od secured with fire-clay stopping. 

lt was aunounced that te annual meeting of the Institution for 
next summer would beteld in Manchester in the beginning of 
August, 

The meeting then termpated. 


order. 
nh . 





PiT HEAD FRAMES. 
By J. J. Horsrauu,* 


My object in readin @ paper on the above subject is to give to the 
men bers of the soci? the result of my own experience in the erec- 
tion of pit head frmes.” I understand that there has been no 
p»per read on the stject before this society, and my remarks will 
refer only to comma frames, not being connected with any coal 
screens, or where ay extraordinary length is necessary ; but as the 
sulject is one of se greatest possible importance to mining engi- 
beers, and others onnecied with collieries, | hope that, if no otber 
purpose is answerd, members who have had more experience than 
i hove bad will sve us the result of it, which will be conferring a 
boou on many. 

In every collry district we fiod different arrangements, and 
scarcely do we fid two precisely alike. When wecome to examine 
some we find tht there is a great deal more timber connected with 
them than wha is absolutely necessary, whilst on the other hand we 
find others tha totter and tremble under their work to that extent 
that to the eycof a stranger they appear as though every load would 
rez» them to se ground. Iam of opinion that the laying out and 
erection of pi bead frames requires a great amount of skill and judg- 
ment in orde to render them as economical and safe as possible. 

The first nportant question with regard to this subject is what 
kind of tinver ts best adapted to the purpose 2? I have made frauies 
of two kins, viz., pitch pine and Memel pive, and as yet 1 have 
been unab? to perceive any difference between the two as far as the 
performane of work is concerned, although many engineers prefer 
the forme: If the latter be procured clear from knots and cracks, 
my impresion is that it will answer the purpose equally as well as 
vitch pin. 

: pice important point to be considered is the strength. This 
must, o course, be governed by the amount of work to be done, but 
J thinkthe following formula wiil be of , reat service in determining 
thi- gr tou, 

1 in crushing force of American pive is 5,430 Ib. per square inch, 

and ve mexXtwum load which can be safely put vertically upon each 
squae iveh of section is 1.357 Ib., being the quotient of dividing the 
cruwipg weight by 4. Consequently, if we tke as an example a 
pit head frame, the top of the uprights (which will be the least) 
betg llin. square, we find that the maximom load which can be 
pt vertically upon these uprights will be 146} tons, But, since in 
naking these frames the uprights are not vertical, we do not expect 
tiat they will resist anything approaching the weight named, and it 
is also most probable that the formula given has been obtained from 
short pieces of very souad timber, consequently in practice the 
resisting force would not be so high, from the fact before stated, that 
the pressure is not applied exactly vertical, ana the consequent 
tendency of the pressure to force tue timber from a straight line to 
. curved form, We must, of course,'make all necessary allowance 
or this. 

The strongest frame that I have made is 13in. square at the bottom 
of the legs and spurs, and lin. square at the top, and the weight 
constantly woiking on this frame is 5 tons, which will very shortly 
be increased to double that amount. The height of the frame from 
the sill to the centre of pulley is 36ft. 

After procuring good, clear, and sound timbers, the next important 

business is the manner in which the whole are jointed and put 
together; and this is a very important matter, for however good the 
timber may be, unless the workmanship be good the whole will be 
afaiure. In one case I had only single tenon juints, but in all the 
others L have had double tenons, and passing through each tenon 
there is @ strong bolt, as in the second plan. in No. 1 plan 
the tenons are single, and there is a wroughtiron strap all round the 
leg at each joint, and carried forward along the sill fora considerable 
distance, In the other case, however, I have only a simple piece of 
iron to act as a washer for the bolis. At the bottom and top of the 
spurs I have put cast iron sockets, and also at the foot of ‘the 
uprights, in plau No, 2; but in plan No. 1, instead of having sockets 
at the top, there is a stroug wrought iron plate, secured on each side 
of the frame by bolts, Atter the joints are well fitted I have them 
well covered with red lead. 
_ Loonfess that I consider it unwise to have the “spurs” connected 
in apy wey with the engine-bouse or any other building, but think 
that it is necessary to have them detached, aud to be independent of 
any fixture in the shape of buildiugs. There is not that liability 
to vettie unevenly when laid on silis which run from the uprights 
to the ‘spurs ;” still in one case I had the blocks of stone under 
each “leg” and “spur,” yet I found in course of time that one part 
of the frame had settled, and I experienced the greatest difficulty in 
getting the whole frame put square. If laid on wooden sills the 
whole or any part can be lowered or raised with ease. 

In providing pulleys it is especially necessary that the size and 
shape should be taken into consideration. Whenever flat ropes are 
used the face of the pulley ought to be perfectly flat. We generally 
find that the face of the pulley is made rather circular, in order to 


* Read before the Manchester Geological Society. 





compel the rope to travel in the centre of it. This system cannot be 
too strongly condemned, as it has a tendency to damage the rope by 
the continual tearing strain to which it is subjected. The size of 
pulley for wire ropes should not be less than 12ft. diameter, but if 
hemp ropes are used a less diameter will suffice, and it may be 
reduced to 8ft. ; . : 
The best, and undoubtedly the most economical, kind of pulley is 
the one with cast iron bose and rim, and wrought iron arms. They 
can be procured at a cheaper rate than the old fashioned cast-iron 
\ 
OE ee pit head frames ‘ have in some cases used red lead, 
while in others I have used a composition of tar and turpentine. I 
have also used common gas ar and foreign tar. The composition 
is as follows :— 
Common gas tar «6 * ** ** #8 
Turpentine ie. (eae ‘ . iesmaathnial . 
i ar is used it is not necessary to pu . 
taal gal}-ns of it alone. ther of these should be put on 
the timber while « & hot state, and it is very necassary to have the 
timber as dry # possible. A man will, under ordinary circum- 
stances, <pply «our coats of composition to a pit head frame in one 
dee’? ime, ater which the whole will have a bright, glossy appear- 


+» «+ 10 gallons, 








a»ce, aud to all appearance capable of preserving the timber and 
iron much longer than red lead. 

The following is the cost of a pit head frame, including a'l work- 
mapship and material, erected according to No. 1 plan, taking it to 
be 36ft. high, viz. :— 





ee ee es ee £44 410 
Pulleys and pedestais os se 00 of os 49 0 0 
Wrought OR cc 0c os cc ce 00 oe ce oe ce WW SE 
Castiron .. .. oc oe oo of ce ee cf ce ce 23 8 
Wages, including making, erecting,&c..- .. »«. « 140 0 
Total .. oc 6 co so oe oof £180 1 3§ 
The cost according to No. 2 plan is :— 

THOT «cs os ce we +e ce te 0s te 0s os BM EO 
Pulleys and pedestals .. ° 49 0 0 
Wrought iron .. 1? ae ee 68 ee OS ee 712 0 
Castiron .. «ce co oo oc of oe ° 30 0 
Wages, &c. oo 66. 6. Se 06 66 08 oo oe «©6130 (0 
£115 16 10 


Thus there isa balance of £14 4s. 5}d. in favour of No. 2 plan, which 
plan I consider to be equally as strong and darable as No. 1. 

As I have before stated the above is the result of my own experi- 
ence, aud I hope that some other member will take up the subject, 
as it is of such vital importance to mining engineers. 


LETTERS T0 THE EDITOR. 
(We do not hold ourselves responsible for the opini 
Correspondents.) 





of our 





TELEGRAPHIC CABLES. 

Str,—The discussion you have opened in your columns on the 
construction of telegraph cables cannot but prove acceptable to your 
readers at the present time when submarine telegraphy engages so 
much attention, and when its death blow would scem impending 
from the eagerness shown to renew operations with means already 
proved inadequate, or with means so opposed to the opinions of 
recognised authority that only ill results can be expected to ensue. 

It is to be hoped that the disputation you invite may be free and 
open, and that, notwithstanding the partiality evinced by the 
article in your issue of last week, you will not so prejudge the cause 
as to close your columns to statements adverse to the favoured 
schemes. 

In endeavouring to account for the failures which have occurred 
in submarine telegraphy it is surmised that an excessive estimate of 
the strength of the materials used in their construction has, in a 
great measure, contributed ; and that again sufficient allowance has 
not been made for the difference of strength of a short specimen and 
of a length miles in extent. With a view to substantiate these 
opinions it may be well to direct attention to experiments bearing on 
this subject. 

Professor Barlow, in his work on the strength of materials, after 
detailing the experiments made by Telford on iron wires, gives the 
maximum tensile strain of iron wires one-tenth of an inch, and less 
than one-tenth of an inch in diameter, at 36 tons per square inch; 
and in the experiments made by Messrs. Gisborne and Forde and 
C. W. Siemens, recorded in the minutes of evidence taken before the 
committee appointed to inquire into the construction of submarine 
telegraph cables, the breaking weight of iron wires unwelded is ‘from 
40 tons to 46 tons per square inch, and of iron wires welded from 
25 tons to 3U tons. . 

Calculating the strength of certain known submarine cables by the 
results of these ex periments, it will be found that their strength falls 
far short of that they are supposed to possess. 

The tensile strength of the first AUantic cable was said to be 
4} tovs (see minutes of proceedings of the Civil Engineers, session 
1857-58). This strain would be equivalent to 54 tons per square 
inch of iron wire section—a strain far in excess of the strength of 
iron wires. The cable, it is reported, broke with a strain—as 
indicated by the dynamometer—of 35 ewt., equal to 21 tons per 
square inch, two tons less than the least breaking weight of the 
short lengths of welded wires of Messrs, Gisborne’s experiments ; 
surely as great a strain for the breaking weight of the cable as could 
fairly have been anticipated. 

Calculating again the strength of the late Atlantic cable by the 
data afforded by the failure of its predecessor, its breaking strain 
would be (-0925 square inches X 21 tons) 39} cwt. This cable, it 
is believed, is stated to be able to bear 11,000 fathoms of its length 
in water—equal toa strain of nearly 8 tons. It broke in the attempt 
to lift it ina depth of 2,400 fathoms ; equivalent—if the weight of 
the cable in water be as is said, 14 cwt.—to a strain of 33 cwt. plus 
an unknown quantity, more or less according to circumstances, and 
which 8 cwt., for want of more correct data, may be assumed to 
represent. 

Jt would thus appear that the breaking strain of iron spirally 
covered cables may be taken at 21 tons per square inch of ,iron wire 
section. 

With respect—to quote the words of your article—to that “ sys- 
tem of constructing deep-sea cables” which “ an electrical objection ” 
has hitherto kept in abeyance, “and which, whatever may be its 
merits and demerits, would doubtless have sufficed to obviate the 
disastrous failures which have again and again occurred in the 
attempt to lay a Transatlantic telegraph,” it is apprehended that, on 
due consideration, like fatal errors of construction will be found to 
have been committed, and that by its adoption no such fortunate 
results can be anticipated as those you so graphically describe. 

Allau’s cable, as stated in the prospectus of Allan’s Transatlantic 
Telegraph Company, consists of a copper wire conductor of 300 Ib., 
and of 450 Ib. of gutta-percha, to the knot; and from the information 
further affurded by the experiments appended to the minutes of 
evidence taken before the submarine telegraph committee of 1861, 
it appears that the copper conductor is covered spirally by No. 19 
steel wires of No. 25 gauge. Tue strength of the cable is said to be 
equivalent to 11,000 fathoms weight of cable in water—equal, it is 
calculated, to 34 cwt. 

From the inextensibility of steel wires it is evident that, in a 
cable of this construction, the steel wires must sustain the whole 
strain on the cable, and until they extend or break neither the 
copper wire nor the gutta-percha covering can be subjected to any 
tension. Consequently, the breaking weight of the steel wires is 
the maximum weight such a cable can be calculated to bear. 

Now, referring agaia to the extensive experiments of Messrs. 
Gisborne and Forde, it will be seen that the breaking weight of steel 
wires unwelded is from 52 tons to 87 tons per square inch of section, 
and that of welded steel wires from 38 tons to 42 tons. The aggre- 
gate sectional area of the steel wires of Allan’s eable is -005069in. 
(No. 19 wires of No. 25 gauge), and their breaking weight—taking 
80 tons per square inch as their tensile strength (to all appearance, 





considering the number of joints, a most excessive estimate)—will 
be 8 cwt. 121b.; equivalent to 2,600 fathoms length of cable in 
water. 

Thus, ignoring the strains caused by jerks resulting from the 
action of waves, and the no less important strains caused by currents, 
it follows from the fore~oing calculation and quoted experiments, 
that the cables spoken of are of just strength sufficient to bear their 
own weight in 2} miles of water—the depth of the Atlantic route 
between Ireland and Newfoundland. Between the Azores and 
Nova Scotia—Allan’s proposed line—the depth is more than 3} miles, 
It is sufficient to mention these facts; the conclusions are obvious. 

As attention has been drawn in your article to the electric objec- 
tion to Allan’s cable made by an eminent electrician, it may not be 
out of place to quote here the opinion of an eminent electrician 
concerning its mechanical construction. At page 125 of the * Blue 
Book” Professor Thomson is reported to have said that it (Allan's 
cable) “is a submarine cable about as well planned as an animal 
planned with its brains outside its skull.” ‘This remark must be 
acknowledged as more severe than just. The fault of Allan's cable 
seems one more of detail than of principle. Dr. Fairbairn’s opinion, 
partly quoted in the prospectus of Allan’s Transatlantic Company, 
that the “‘ conducting wires (of cables), whether of copper or other 
metal, ought to constitute the strength of the cable, uuless it is pro- 
vided with exterior coverings of fibrous material calculated to resist 
a tensile strain without injury to the core”—conveys a much more 
correct idea of the merits of its construction. 

For the reasons adduced, and from the failures which have 
occurred, it is but fair to conclude that cables constructed in the 
manner of those before specified are not mechanically sufficiently 
strong to insure their being laid with that chance of success as to 
justify their further use in deep-sea telegraphy. A calm sea and 
uninterrupted progress are evidently indispensable requisites to 
insure a prosperous result; and where success depends ov such 
fortuitous events the more than probable consequence is that failure 
must ensue. 

Notwithstanding the deplorable condition to which submarine 
telegraphy is reduced, there can as yet be no cause for despair. 
Cables of many tons strength can doubtlessly be constructed, able 
to support 11,000 fathoms of their length in water or more; and 
with such an amount of strength the perils attendant on deep-sea 
submersion may be successfully opposed. It is but a question of 
expense; and the connection of England and America by a sub- 
marine cable cannot but be delayed until such time as the public are 
prepared to incur the cost which experience has shown the success- 
ful performance of the task must necessarily entail. T. M. 

November 2, 1865. 





Sir,—Can you give me any assistance in solving the following 
problem, which I have hitherto failed to do satisfactorily for my- 
self? It is a question involving an important principle in hydro- 
statics, and is well worthy of attention. 

Let A be a cistern or reservoir filled with a sufficient quantity of 
water to maintain a pressure, say, of 10 Ib. per square inch at the 
depth of the pipe B; let the 
pipe B be, say, 3ft. long, in- 
serted, by meaus of a stuffing 
box O, into the cistern ; and let 
us suppose that the stuffing is 
water-tight, and the pipe at the 
same time perfectly free to move 
in a horizontal direction either 
way on the slightest pressure; 
let the sectional area of the pipe 
be one square inch, and its ex- 
ternal extremity of the form 
shown in the figure. Now if 
the end D bs closed, and the 
water allowed to exert its force 
in the pipe, it can at once 
be calculated what amount of force will be required at the point 
E to keep the pipe from flying out; but suppose the end D 
be left open, and the water aliowed to have a free discharge, wha; 
will then be the force required at E to counterbalance the internal 
pressure? Will it be less than in the former case, on account of the 
pressure being relieved by the escape of the water; or will it be 
more, on account of a double reaction at both E and D? 

The result will be similar in the case of applying the pipes F 
and G in the same way, only their different forms may be suggestive. 

I should feel obliged if you, or any of your correspondents, could 
aid me in the solution of the above; or, if a solution has already 
been found, to point me the way to it. 

1 trust that you will kindly favour this communication with your 
attention at your earliest convenience, 
Blairgowrie, October 27th, 1865. Hypro. 

[The problem is one of very little practical importance, but as 
it is interesting and ingenious, in a certain sense, we give it @ 
place in our pages. It is impossible to supply a general -olution, 
because the force of the issuing current will depend on the length of 
the pipe, the character of the bend, the form of the adjutage, &c. ; 
bat a case may very easily be prepared which will admit of direct 
solution. The force required to keep the tube in its place cannot, of 
course, fall below 10 Ib., and may rise to nearly double as much.— 
Ep. E. 








RAILWAY CARRIAGES. 


Sir,—I am very glad to see that in your number for October 20th 
you have an article on the comparison of English, American, and 
Swiss railway carriages. I have lately returned from Switzerland, 
observed their carriages closely, and can supplement, in some 
degree, your account of them, and especially those you refer to on 
the Lucerne line. Before leaving England [ attentively read Capt. 
Tyler’s report on intercommunication in railway traius. He men- 
tions in that article that the advantage of having the doors to open 
at the sides is the rapidity with which the trainscan be emptied 
but he does not seem to recollect that in such carriages as the Swiss 
ones the tickets are all collected during the journey, and that the 
time taken to empty the carriages is far less than the delay that 
always takes place at the ticket-collecting platform. Having been 
engaged in the construction of railway carriages, I was able to 
exarnine the construction of the Swiss carriages. The bodies of the 
carriages rest on a small wheel or roller on each side of the two 
bogie carriages, and these latter have a sort of safety chain from the 
axle guards to the bottom of the body, with the view evidently of 
preventing the possibility of the bogie carriages turning round, 
where, as mentioned in your article, it is said that the body of acow 
turned it round, and the carriage off course ran off the line. With 
regard to the internal arrangements of the Swiss carriages, they are 
always composite—either first and second, or second and third on 
one frame. The doors communicating between the two classes are 
capable of being opened by fixed handles only from the superior to 
the inferior class; it requires a peculiar key, which the guard 
carries, to open the doors in the opposite direction. , 

On the line of railway from Basle to Lucerne there is one section 
of the line with a good deal of very heavy tunnel works, and on 
approaching this part, the guards lighted all the roof lamps, and 
when we had passed it, extinguished them. If it was thought 
necessary to have some of the compartments made smaller, so as to 
afford more privacy, there is nothing to prevent the carriages being 
divided with doors between them, as, in fact, the Swiss carriages are 
in many cases done, to separate the smoking from the non-smoking 
community. Some persons say that, under this system, passengers 
might pass from one class to another. I have mentioned by what 
means this is guarded against; but even supposing a friend in the 
first-class opening the door, and admitting a person from the second, 
Be get ing to and fro would be almost sure to detect the 
fraud—not to mons Soh dine other passengers would be hardly 

connive at a . ) ; 
ary ne system of communication is to be established it can 
only be thoroughly done in carriages of this description, and there 
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is nothing to prevent them being coupled to ordinary carriages till 
the change has become pretty g 1. Every year adds to the difficulty 
as mile after mile of railway is opened, and time is spent in con- 
triving signals between passengers and guards, which, as you have 
often urged, are practically useless unless the guard can reach the 
passenger on such signal being made. If, by your powerful aid, 
attention is kept directed to this object any swall difficulties of detail] 
wi'l easily be surmounted. TRAVELLER, 
Dublin, Oct. 30th, 1855, 


PETROLEUM FIRES. 


Sm,—Reading of the traffic that is carried on in oils, especially 
petroleum, I venture to propuse a fire annibilator for the use of 
ships, &c., carrying or covtaining oils, as we are all aware that water 
does more harm than good when oils are on fire, because the specific 
gravity of oil being lighter than that of water, the former rises to 
the top, thereby setting fire to everything it comes in contact with. 
To obviate this occurrence | venture to propose the use of carbonic 
acid gas as an apnibilator, which could be mapufactured on board. 
For instance, a vessel containing chalk (or other substance that 
would produce carbonic acid gas) might be placed in certain com- 
partments of the ship, with a vessel above it containing sulphuric 
acid, or other equivalent, the top vessel communicating with the 
lower one by means of a tap so fitted that when the compartment 
had attained a degree of heat above that which is considered 
judicious, a thermometrical apparatus would be made to work the 
tap of the vessel containing the sulphuric acid, and let the acid flow 
on to the chalk, thereby producing carbonic acid gas. As soon as 
the oxygen contained in the compartment was expelled the car- 
bonic acid gas would take its place, and instead of aiding in the 
combustion would effectually annihilate it. The only objectionable 
feature in this scheme is the poisonous nature of the gas, as [ think 
that the gas can be manufactured quickly enough for the occasion. 

November 6, 1865. Cc. 








IRON BRIDGES. 


Sm,—A constant reader of and subscriber to your valuable paper, 
I have noticed with much pleasure your illustration and description 
of my patent bridges, and I beg to thank you for the insertion 
thereof in your journal. I may mention to you that I have con- 
structed several of these bridges under my patents. ‘The first was a 
foot bridge, 5ft. wide, 37ft. span, the total weight of metal in the 
bridge was 10 cwt. The cost of carriage into the country, seventy 
miles, 11s. only. This bridge is perfectly rigid under a load of 
1001b. per foot super of roadway. tt was fixed without 
centreings by three men in two days, total cost £65. Since then I 
have constructed many others, some for the East Indian Govern- 
ment, from 75{t. to 90ft.clear span, resembling exactly your illustra- 
tion of last week. The weight of the 75ft. bridge, 16ft. wide, in- 
cluding all fixings, road girders, Mallet’s buckled plates for road, 
railing, &c., was 6 cwt. per foot forward; no part of the metal was 
subject to a strain of more than four tons per sectional inch. 

I have just prepared drawings for a bridge with a clear span of 
700ft., and roadway 31ft. wide, the total amount of metal in which, 
including all extras, will not exceed 1,400 tons. This structure will 
be perfectly rigid. I have ventured to send you these few particulars, 
which, perhaps, you may deem wortby of insertion. 

38, Conduit-street, Regent-street, W. 

November, 6th, 1865. 
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GRINDING FANS, 


Sir,—Your article on the “ Special Diseases of Artisans,” &c., in 
Tue Encinzer of November 3rd, suggests to my mind an idea which, 
if properly carried out, would materially lessen, I think, the evils 
complained of, and thereby increase the longevity of the grinder. 

In order to render the fan you mention effective in carryivg away 
the dust, the current of air would have to pass through the room 
with some amount of rapidity, and so nearly on a level with the 
grinders, that, to my mind, the very means employed to obviate one 
evil is the origin of others, such as colds, &c. My idea is to entirely 
enclose the stove in a box, say, about 18in. deeper than the radius 
of the stone, having a loose cover with an opening just sufficiently 
large to allow the stone toclear itself ; as the stone decreases in size 
the cover can be lowered. At the back of, and extending a litle over 
the stone, I would place a bopper or couductor, and on one end of 
the stone spindle attach a fan, alter the manner of a screw; this end 
of the spindle working in a pipe continued from the side of the box; 
other pipes being connected with this and carried into the open air. 
The fan should be constructed of sufficient size (since it would 
make the same revolutions as the stone, being on the same shaft), in 
order that the current of air to feed the fans might be strong enough 
to convey all dust, or nearly so, down the hopper; when once 
entered the heavy portion would fall to the bottom of the box, and 
the lighter would pass away through the pipe. 

I trust these suggestions may be the means of leading others con- 
nected with the trade either to apply them, or to suggest something 
better, aud therefore beg you will give publicity to the same through 
the medium of your columns. W. S. Richarpson. 

Mansfield, November 7th, 1865. 





ROTARY ENGINES AND HIGH PISTON SPEEDS, 


S1z,—In your number of 27th October I observe a description 
(with cut) of a so-called new steam engine by R. W. Thompson, of 
Edinburgh, O.E., &. &c., in the form illustrated, having elliptical 
wheels as a governing motion to the pistons. I admit the novelty 
to myself, but the second form, and by far the more elegant, ie., 
that of cranks and short connecting rods, having two shafts placed 
eccentrically to each other, is by no means novel. A model engine 
in full work by steam was submitted to myself and friend about 
eighteen years ago. This engine was invented and made (as 1 was 
then informed) by the party who showed it to me, a working man 
in the employ of Messrs. Whitworth and Co., of this town, of the 
name of Ruse, The same idea (rather moditied) was carried out 
by the above-named firm, for giving a quick return stroke to 
shaping machines. I believe Rose never patented his plan, but he 
showed it to numbers of people, and its construction became well 
known among engineers. 

Referring to the advantage this arrangement has over other 
rotary engines, ie. the abolition of tue sliding abutment being 
peculiar to this plan, is an error. One invented by Trevithick, 
dated 1825, is quite as perfect in this respect as the plan before us. 
So is the well-known disc engine ; although it has an abutment, it is 
a fixed ove, and not particularly liable to leak at this point. One 
invented by myself, with many others, and extensively manufac- 
tured, had vo other abutment than a common slide valve for the 
admission of steam ; but all had one fault as yet peculiar to rotary 
engines—and in the one before us more so than those named—and 
that fault is, a very large body, moving in frictional contact and 
expected to be kept steamtight—a point seldom achieved, and the 
effective area under the action of the steam amounting, in some 
cases, to not a fourth or even a sixth part of the rubbing area; and 
so the common cowplaints—more friction more wear, more leakage 
more treuble, and more cost to keep in steam as well as repairs. 
It will be clear, I think, to any one that Mr. Thompson has two or 
more pistons in full friction, and one of them acting contrary to the 
other ; and did it so bappeu that both moved with an equal velo- 
City there could b3 no motive power. But the motive power 
available only consists of the area of one piston multiplied y the 
Pressure and velocity, and divided by an equal area of piston by 
the same pressure, and by a somewhat slower velocity, and this 
small difference is the entire power. Now compare this with a 
common cylinder and piston. 

Its construction is of the most simple form ; its friction is equal 
on all sides, and so is its wear; its effective power is its entire area 
multiplied by the pressure and velocity—having no drawback, as a 
divisin, to drag round in its wake—and here lies the germ of supe- 
rior efficiency over all its rivals hitherto produced. I cheerfuil 
Sccord to the inventor of Mr. Thompson’s engine credit for moore 








ingenuity in the unique method of securing an abutment, and I 
doubt not the plan may be quite original with that gentleman; but 
I trust the justice I hope to do to an earlier inventor will be accepted 
by Mr. T. as a well-intended notice. I by no means despair of an 
efficient rotary engine being introduced; but it must be free from 
the drawbacks of movable abutments, It is not without some surprise 
I observe, in Tue Encineer for September 15, the old disc engine 
revived by M. T. T. Malard, of Paris. I wonder if he is aware of 
the numerous and expensive trials that have been made with it in 
this country, and still abandoned over and over again. The last 
specimen I saw of it was manufactured in the most perfect style 
of workmanship, with sundry improvements, ty the firm of 
Whitworth aud Co. It worked very nicely with a trifling load, but 
its promoters found out its defects, and so left it for others 
to try again. i will now, with your permission, offer a few 
remarks upon the letter contained in your number of last week, 
November 3, upon the subject of piston speeds, and signed by 
James Howden. This letter, which is very properly intended by 
the writer taking up an opposite view, and endeavouring to show 
the fallacy of the supposed economy in high speed pistons. I have 
struggled through his argument, trusting that, on arriving at the end 
of his figures, the result would have been made clearly to a certain 
amount in favour of the opinions of the writer; but to my surprise 
I found no such conclusion, nor could I discover any tangible 
fixed amount; but it is stated the loss from the small cylinder “ will 
be very much greater than that caused by one exhaust.” I did 
certainly expect that the calculation entered into would have said 
how wuch this quantity was. Now, upon perusing Mr. Howden’s 
letter only a little further, I find him taking a most curious position 
for considering his view of the case; for after having shown, by 
his way of looking at the question, that the few strokes 
of the large cylinder were more economical than the many 
strokes out of the small, he proceeds to state that “the 
advantage of the slow speed engine, with few reciprocations, 
would b more apparent were its strcke reduced, say, to 5ft., 
and its speed increased to thirty revolutions per minute.” Surely, 
Mr. Editor, the writer, i.e, Mr. Howden, must have converted him- 
self in trying to make out an opposite case, for this appears to me 
to be the sum and substance of all the arguments that can be 
adduced in favour of high speeds; for what is it but that by increas- 
ing the speed of the ope more power is given out, and greater 
economy effected? It appears tome to be useless to go into the 
question of a small engine being driven up toa -_* so enormously 
high that the several resistances combined equal the power given 
out by the steam; as there is a limit to all things in reason, the 
above supposition seems useless. It appears to me, however, that 
cooling surfaces very much resemble heating surfaces, i.e., the larger 
the surfaces the greater amount of heat that can be either absorbed 
or dissipated in a given time ; this seems to me to be as simple as the 
thickness of plaster a ton of lime would give upon a given surface; 
and I think when the proportions assumed by Mr, Howden, of one 
surface a great number of times as large as the other, while the two 
surfaces are, in the aggregate, exposed to the absorbing of heat, and 
also at the same time to radiating it, the question seems to me indis- 
putably in favour of the lesser surface, in the same proportion (or 
nearly so) as the one is greater or less than the other. 
Manchester, November 8, 1865. 


Sir,—My attention has been recently called to Mr. Thompson’s 
paper descriptive of a rotary engine of his invention, read before 
the British Association during the period of its last meeting at 
Birmingham. Permit me to inform Mr. Thompson that the engine 
in question hardly possesses a single point of novelty. The abutment 
piston system, to which Mr. Thompson attaches so much importance, 
was the inveation of Hornblower, and was described by him as far 
back as 1781. He did not, indeed, employ the elliptical wheels used 
by Mr. Thompson, but an arrangement of pawls taking into ratchet 
wheels. A tappet valve in each piston was opened as it came in 
contact with the abutment one, which was then set at liberty, while 
the recoil of the first was prevented by the pawls. Nor can Mr. 
Thompson 4! any claim to the use of elliptical wheels. If he will 
turn to Tue Enoinzer for June 20th, 1862, page 366, he will there 
find a sufficiently accurate description of the engine illustrated in 
your popes & few weeks since, from the pen of a correspondent, 
“V. P.” The double pistons and the elliptical wheels are all 
identical with his design, the only difference being that in Mr 
Thompson’s engine the case remains at rest, the one piston shaft 
working within the other; while in the engine to which I allude 
one of the pistons is fixed to the case, which itself carries the 
elliptical wheel, the steam being admitted, I presume, through 
truunions in the shaft. By this means the friction of a second 

iston would be avoided, and some advantage probably gained over 

r. Thompson’s design. 

It is quite possible that Mr. Thompson may consider himself the 
original inventor of his engine. Before giving the world to under- 
stand so much, he would have done well to have looked intu the 
history of the subject a little. The fact is that the field of invention 
has been thoroughly searched in the hope of producing a good rotary 
engine, which, Mr. Thompson and “ V. P.” to the contrary notwith- 
standing, we are as far from having as ever. 8. B. M. 

London, November 6th, 1865. 





J. Smupson. 





NewHaven Harsour or Reruce ann Docks.—(From our Corre- 
spondent).—On Thursday last a meeting was convened at the Town- 
hall, Lewes, to hear Captain Roberts’ address on the above subject ; 
many influential gentlemen attended. A resolution was to 
support the new scheme, which Captain Roberts had already sub- 
mitted to the harbour trustees, and thanks voted to the gallant 
captain, and to E. Chatfield, Esq., chairman. Lithographs were 
distributed containing a plan and section, and signed by 
C. Burns, Exq., CE., J. Roberts, Esq., C.E., J. Hawkshaw, E-q, 
C.E., consulting engineer. The breakwater in plan is shaped like 
the letter U, but open in the middle, and so divided into two horns, 
one beginuing at Barrow-bead, and running out to nine fathoms 
below low water, the other beginning under Blatchington barracks, 
and ending in the same depth. Io the north-west angle are the 
docks. All the rest of the enclosure constitutes the barbour of 
refuge, the area of which is 1,250 acres. Hints were thrown out, 
suggesting adirect railway from London to Newhaven. Itis generally 
understood that another railway is contemplated from London to 
Brighton. A harbour of refuge bas been proposed, I believe, to be 
constructed abreast of Eastbourne or Hastings. If all the schemes 
come before Parliament together there will be plenty of work for the 
gentlemen of the bar. 


Great Nortaern Ramuway.—Tbe annexed statistics are interest- 
ing. Thequantity of cual and coke consumed in the performance of 
the mileage of the Great Northern Railway engines in the six months 
ending June 30, 1865, was as follows, as compared with the corre- 
sponding period of 1864 :— 





1865. 
; Coke consumed, Coal consmd. 
Miles run. ey sony 
By passengerengines.. ., 1,548,651 .. 227,880 «. 156,567 
By goods engines.. .. .. 2,898,779 .. 53,9383 .. 1,096,417 
Total .. .. 8,947,490 281,813 ~—=«1, 252,984 
owed k ed. Coal d 
Coke consumed. Coal consmd. 
: Miles run. ~° cw 4 cwt, 
By passenger engines.. .. 1,432,946 249,343 118,127 
By goods engines.. .. «. 2,279,722 .. 72,071 960,378 
Total .. .. 3,712,668 231,410 —+1, 078,605 
The average consumption per mile by the passenger engines in the 
six months ending June 30, 1865, was 27:8 fis., of the goods 
engines 58:7 lb. giving a general average of 43°5 1b. as —— 
with 422 1b. in the corresponding period of 1864. The 1,534,797 owt. 


of coal and coke consumed during the half year ending June 30, 
1865 cost £36,049. 8-2 or 2:19d. per engine per mile run. 








NEWTON’S IMPROVEMENTS IN MAKING HORSE- 
SHUES. 


Tuts invention of improved machinery for making horse-shoes, 

tented by Mr. W. E. Newton, as a communication from Vittore 
Verzoli, Milan, has for its object to produce these articles in a better 
and more economical manver than can be done by band. To this 
end the bar iron of which the horse-shoes are to be made 
is to be cut up in pieces of suitable lengths, and these pieces 
when heated (so that they may be more easily bent), are placed in the 
machine against a fixed die or mould, around which they are bent 
by means of movable jaws. The heated pieces of iron are then sub- 
mitted to pressure between dies, which are moved pe down by 
means of crauks or by a piston fitted in a steam or air cyliader. 

The machive is composed of the following principal meee | 
parts :—There are two dies, each formed of two pieces of tem 
steel; these dies are formed ne of the exact shapeiof the 
horse-shoe, and present the necessary indentations and sanans 

to form corresponding parts on the horse-shoe. One of the 
ies (the lower one) is placed on a plate, which is provided with 
two jaws, which squeeze and press the horse-shoes up against 
the die and all round the same. These jaws then open again to 
allow the shoe to be discharged. The upper die is attached toa 
box, which is connected by a joint to a lever, so thatit may be raised 
and lowered on to the iron. The squeezing jaws are jointed to two 
arms, which are attached to reciprocating pieces or bars, so that by 
moving the latter forward or backward the jaws may be me or 
closed. These reciprocating bars are worked by bell-crank levers, 
one arm of which is provided with a bow! or roller, which works in 
an eccentric slot or groove in two eccentric plates. These eccentric 
plates are mounted on a sbaft, which carries a toothed wheel, 
whereby motion is communicated to it through a pinion and toothed 
gear from any prime mover, Qn the axle or shaft of the toothed 
wheel there is a crank, which actuates a lever, whereby motion is 
communicated to the plunger, which works one of the movable dies. 
Another movable die in a separate frame is attached to one end of a 
piston rod, which is moved up and down by the action of steam or 
compressed air in a cylinder. When the iron has been pressed into 
the form of a horse-shoe, the movable die is lifted up by a counter- 
balance weight at the end of a lever, and the finished shoe is 
removed from the lower or fixed die by means of a vibrating lever, 
which is actuated by acam on one of the working shafts, The 
main shaft is provided at each end with a crank, whereby a pump 
or pumps for compressing the air may be worked. 

In the accompanying engravings Fig. 1 is a sectional elevation 
of the machine; Fig. 2 is a partial side elevation; Fig. 3 is asectional 
plan view taken in the line 1, 2, of Fig. 1; Fig. 4 isan end elevation 
of the same. 

A, B, is the main driving sha‘t of the machine, which receives 
motion from a steam engine or other prime mover through ove of 
the cranks A!', B', at its extremities, and transmits i othe workin, 
parts of the machine. This shaft carries wo « heels D, E, an 
a pinion F, which gears into an» communicates motion to the 
wheel G, which turns the shaft of the pinion H. This latter takes 
into another wheel I, and communicates motion to the shaft of @ 
wheel J (which has teeth upon only one-half of its circumference), 
and which shaft also carries the eccentrics K, L. These wheels serve 
to regulate the speed and power transmitted by the driving engine 
to the working parts of the machine. 7 

The principal working parts consist of two dies, which are each 
formed of two pieces of tempered steel a and 6, and are of the 
exact form of horse-shoes, and are provided with the necessary 
indentations and projections for producing the necessary sunken 
and relief parts in the shoe (see Figs. 1, 3,and 4). The die 6 is set 
upon a plate M (Figs. 1, 2, 3, and 4), —- with two jaws c, ¢, 
which embrace the die and press the bar to be made into a shoe 
against the die, having done which they open and discharge it. 
The movable die a is mounted in a box M set upon a jointed lever. 
I'wo rods O, O', provided with joiuted arms d, d, serve to bend the 
iron to be shaped and close the jaws c,c, when the rods O, oO, 
advance and re-open the jaws on receding (see Figs. 1, 2, aud 3). 
The rods O, O!, are juiuted to and are actuated by bell-cravk levers 
P, P!, by means of pins e at their extremities, which take into guide 
grooves f in the eccentrics K, L, mounted on the shalt Ki A 
toothed wheel Q, mounted upon a shaft R gears, into the wheel J, 
and through the crank R' alternately raises the lever S and allows 
it to fall, and with it the hammer T, which is jointed to it (see Figs. 
land 4), Another hammer U at the other side of the machine, and 
which alternates in its action with the other, is actuated by mrans 
of compressed air or steam (see Fig. 2). The jointed levers Z, Z', 
are for the purpose of removing the shoe when made from the die, 
and the couuterweight levers X, X', serve to raise the die carriers 
N,N. The air for actuating tie hammer U may be compressed by 
means of an air pump worked by one of the cranks A' or B' upon 
the shaft A, B. 

It bas been seen that the motion of the motive engine which is 
communicated through one of the cranks A!, B', to the shaft A, B, 
is transmitted through the pinions F, H, and toothed wheels QG, I, 
to the shaft K', dimivishing the speed and increasing the power. It 
has also been remarked that this shaft carries two eccentrics K, L, 
and a toothed wheel J, which being fixed to the shaft turn con- 
tivually with it. 

Let it now be supposed that the hammer T is raised, as shown, 
and that the upper part a of the die is also raised (see Fig. 1) the 
jaws c', cl, being open, and the rod O and lever P' thrown back, 
and the guide pin e of that lever in the eccentric part of the groovef 
of the eccentric L; and at the point of least radius let it be sup 
also, as represented iu the engraving at Fig. 3, that a red-hot of 
iron g bas been placed upon tue lower die 6. In this state of things 
the shaft K' continuing to turn, and with it the eccentric L and 
toothed wheel J, until the curve of least radius of the eccentric 
shall come into operation, the parts which are actuated by it do 
not move, aud therefore allow time for the bar of iron g to be put in 
its place, but as soon as the eccentric curve of the groove / acts upon 
the stud or pin e of the bell-crank lever P', this latter will be set in 
motion, and wiil drive forward the rod O', the arms d, d, of which 
will force the bar of iron g against the lower die 6, and at the same 
time acting upon the jaws c',c', will firmly enclose the piece of 
iron g between those jaws and the die. At this point on the 
eccentric curve of the groove f ceasing to act upon the stud e of the 
lever P!, the concentric curve or larger radius of the groove will 
stop all movement on the part of the lever P' and rod O'", and the jaws 
c', cl, will consequently be held fast, During this time the wheel J, 
which, as above stated, has only one-half of its circumference pro- 
vided with teeth, will be in gear with the wheel Q, and by causing 
it to rotate will also set its shaft in motion, which shaft carries at 
one of its extremities the crank R; this latter in rotating will lower 
the lever 8, and consequently the hammer T, which is jointed to 
it at h, and this latter first drives down the die a, and then by con- 
tinuing to descend will press upon the die so as to give the horse- 
shoe (which is thus squeezed between the two dies a, 6, and the 
jaws c!,c') the exact furm which it is intended to have and also 
the above-mentioned cavities iv its upper face, and the groovein the 
line of the nails in its lower face. ‘This operation is effected during 
half a revolution of the crank R, that is to say while it is descending. 
As soon as it begins to ascend in order to return to its starting point, 
the lever 8 also begins to rise,and with it the hammer T; and the diea 
being then freed from the p of the b T, will be caused 
to rise by the action of the counterweight X', which by means of 
the lever i, X!, and the forked lever j, will raise the die carrier N'. 
At this point the eccentric L, by ceasing to act with its concentric - 
curve upon the stud of the lever P!, and acting with its eccentric 
portion, motion will be again communicated to the said lever, and 
consequently to the rod O!, but this time in a contrary direction, the 
lever fi = A carried back, and with it the rod O01, the arms d, 4, 
of this epee ae, | the jaws c!, cl. Assoon as these latter are 
open the projection £ on the cam L will strike against the extremity 
of the lever 21, and this latter, by rocking upon its fulcrum, will raise 
the rod 4, which lift the finished horse-shoe and throw it on one 
side, or facilitate its removal from the die by the workman. During 
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the backward motion of the rod O! the crank Ri: will have completed 
its rotation, an quently the h T and the die carrier Ni 
will be completely raised. The operation of preliminary formation 
of the shoe is now finished, and there is a period of rest for the 
working parts. On the eccentric L again coming into action, as at 
the commencement of the operation, with its concentric curve of 
least radius, will leave the lever P!, and consequently the rod O! 
stationary, and the wheel Q being out of gear with the wheel J 
npr as above stated, is only provided with teeth on one-half of 
ts circumference) leaves stationary the crank R! and the lever 8, 
and, consequently (during half the revolution of the shaft carrying 
the eccentrics K, L), leaves the hammer T and the die carrier N! 
raised. Before proceeding, however, to manufacture another shoe 
it will be necessary to clean and cool the die a, b, and free it from 
all scales; these cleaning and cooling operations are performed 
simultaneously by means of a jet of compressed air. All the above- 
mentioned operations, viz., first, allowing the requisite time for the 
attendant to feed the heated iron to the machine; second, driving 
the rod O! forward, and closing the jaws cl, «!; third, bringing 
down the hammer T and the die carrier N1; fourth, raising this 
latter yee with the hammer 'l'; filth, bringing back the lever U!, 
and again opening the jaws; sixth, delivering the shoe from the 
machine; and, seventh, cooling the die a, b, are effected during one 
revolution of the shaft Ki, which, as above stated, is that which 
receives motion from the motive engine through the gearing which 
regulates its intensity and force, and transmits it to the working 
parts of the machine, : 

Let us now see how the shoe is finished. It has been already 
stated that the machine is double acting, or has a duplicate arrange- 
ment of parts, by the first of which the iron is bent into the required 
form and dimensions, and has formed in it the reces' in its upper 
surface and the groove in its lower surface; these are the parts 
which have been above described and represented in Fig. 1, in a 
portion of Fig. 3, and by the left-hand portion of Fig. 4. By the 
second arrangement of parts the projections are formed on the shoe 
in the manner which will now be described, and which is repre- 
sented in Fig. 2, a portion of Fig. 8, and the right-hand portion of 
Fig. 4. Tho shoe which has been prepared as above stated is to be 
reheated, and it is to be sup that the jaws c, c, are open, and 
the hammer U, and also the die carrier N, raised. The shoe to be 
completed is now to be placed upon the die 6 of the second arrange- 
ment of parts. The shaft K' carries, as above stated, another 
eccentric K, which, operating exactly in the same manner as the 
one L above described, will drive forward the bell-crank lever P, 
which, causing the rod O to advance, will close the jaws ¢, c, and 
hold them firmly closed for some time. The hammer U then 
descends, and first drives down the die carrier N, and then presses 
upon the die a, which forms in the shoe the required projections. 
The die carrier and hammer then rise, the lever P and rod O recede, 
the jaws are again opened, and the lever Z, J, removes the finished 
show from the die. 

_ It is unnecessary to explain the mode of action of the eccentric 
K, bell-crank lever P, rod O, and lever Z, J, as they are identical in 
their movements with the eccentric L, lever P', rod O', and lever 
Z', l, above described, the only difference being that the rod O does 
not require to bend the iron, as that has already been effected by the 
rod O!. Jt should also be remarked that the action of the cranks K 
and L ig alternate, the one driving the rod O forward, while the 
other moves the rod O! backward, and vice versa. 

It now remains to describe the method of operating the hammer. 


























It may be worked by steam, or, by preference, by compressed air, 
which is introduced alternately above and beneath the piston of the 
cylinder V (see Fig. 2), and thereby raises and lowers the hammer 
alternately. When steam is employed for this pur it is not 
necessary to enter into details, as the object can be effected in any 
well-known manner. When using compressed air, however, which 
is, as above stated, preferable to steam, it will be necessary to 
explain the mode of action, as we have no examples to go by. It 
has already been stated that the shaft A, B, (Fig. 3) carries two 
cranks, one of which derives motion from the motive engine. The 
other crank will serve to put in motion the piston of a force pump, 
which shall compress atmospheric air; this air, when compressed, 
passes through a pipe into a reservoir, which may, by means of a 
pipe having two branches and provided with double cocks, commu- 
nicate with the cylinder V (Fig. 2). 

(The pumps, reservoir, and pipes are not shown in the engraving, 
the construction of these parts being well known). When it is 
required to bring down the hammer U the eccentric K will open 
communication between the reservoir and the upper part of the 
cylinder V, and the compressed air then entering above the piston 
and acting upon it will cauge the hammer or plunger U attached to 
it to descend, and, by forcing down the die a, b, will produce the 
desired projections upon the horse-shoe, after which the communi- 
cation between the cylinders and reservoir will be again cut off. 
When the hammer U is required toascend the communication between 
the reservoir and the lower part of the cylinder is again opened, and 
the compressed air, being introduced below the piston, will raise this¢ 
latter, aud with it the plunger or hammer attached thereto. In 
order that the compressed air from the reservoir shall produce its 
effect, it is necessary, as will be readily understood, that the com- 

ressed air should cease to act upon the other side of the piston. 
This is effected by allowing the compressed air which is on one side 
to escape as soon as the air is introduced on the other, as is the case 
in steam engines; the opening and closing of the various valves for 
the purpose may be effected by means of the eccentric K. The 
compressed air which escapes from the cylinder V, after having 
produced its effect, does not pass direct into the atmosphere, but is 
conducted by means of small pipes to the dies, the air from the 
upper part of the cylinder will pass to the die a, b, of the second 
arrangement of apparatus, and that from the lower part to the die 
of the first arrangement, in order, by its combined action of expan- 
sion and ventilation to effect the cleaning and cooling of the two 
dies by freeing them from the scales and heat imparted to them by 
the heated iron. By this means the compressed air acts first as a 
motive power and afterwards as a refrigerator, for which reason it 
it is preferable to steam. 

In case it were required to stop suddenly, in consequence of an 
accident or otber cause, the action of the piston which actuates the 
hammer U, it would be advisable to provide both the upper aud 
lower chambers of the cylinder V with valves, which, on being 
opened by the attendant who superintends the operation of the for- 
mation of projections upon the shoe, will allow the air to escape 
and, consequently, stop the action of the apparatus. 








Zinc MANUFACTURE IN ILLtNots.—The existence of rich zinc ores 
in various parts of the country has long been known, but the process 
of manufacture has required such large preliminary outlay and great 





skill in conducting the complicated process that but little attention 
has been given to it. The few attempts made were generally failures, 
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and the belief was confirmed that metallic zinc could not be succeas- 
fully manufactured in this country. Perseverance has at last 
triumphed, and the La Salle Zinc Works, situated ninety miles 
southwest of Chicago, are in a full tide of prosperity, proving 
American zinc an accomplished fact. We are indebted, says the 
Chicago Republican, to Messrs. Matthieson and Hegchler, two intelli- 
gent Germans, for the first successes in this direction. yd came 
to this country in 1857, experimented for some time at the Lehigh 
Zinc Works in this state, went to Wisconsin in 1858, and finally at 
La Salle, Illinois, located their works, For nearly five years these 
men laboured with a patience worthy of all praise, overcoming one 
obstacle after another by a rare combination of scientific knowledge 
and practical skill. So numerous have been their changes in their 
old methods of treating the ores of zinc, that they may justly claim 
to be the inventors as well as builders of their present furnaces. 
They have at last achieved a most triumphant success. Their new 
works are being constructed in the most permanent manner, and 
when completed will be the most extensive and perfect in the world 
They consist, first, of a powerful mill, in which the ore and fine clay 
are ground ; second, of an extensive pottery, in which the retorts, 
pipes, and fire brick used in constructing the furnaces are made ; 
third, of the reducing furnaces, each capable of holding 160 retorts. 
The materials used in building are brick and stone, the latter being 
obtained from a fine quarry on the grounds of the company. The 
works are situated about one mile north of La Salle, near the line of 
the Central Railroad, and opposite the Kentucky coal mine, from 
which they obtain their coal. The reducing furnaces are large square 
structures, built up of fire-brick, with a framework of iron bars on 
either side to sustain the retorts. These retorts are from 3ft. to oft. 
in length, and vary in size and shape from round to oval, and from 
Gin. to 1ft. in diameter. They are placed horizontally in rows, one 
above the other, slightly inclining forward to facilitate the separation 
of the zinc. The ore, after being roasted at the mine, ground, mixed 
with fine coal and moistened with water, ig placed in the retorts by 
means of a semi-cylindrical shovel. Conical earthen pipes are 
inserted into the open ends of the retorts and luted in with fire-clay. 
The fires below are then increased until @ white heat pervades the 
interior of the furnace. At first the openings in the tubes emit 
light blue flames, caused by the carbonic acid evolved; later the 
flames became whiter, with tints of green, and of great brilliancy, 
forming at night a pyrotechnical display of wonderful beauty. 
Sheet iron tubes fitting the pipes, furnished with handles and closed 
at each end, are then applied to catch the oxide of zinc, or “‘ blue 
powder,” which begins to escape. : Y 
PrrrspurcuH SteEL.—The correspondent of the Missouri Democrat 
having visited the tool manufacturing works of William Sellers and 
Co., and the Baldwin locomotive works, in Philadelphia, writes thus 
on the subject of Pittsburgh steel:—“ While here (Sellers aud Co.'s), 
as well as at the Baldwin locomotive works, | made inquiry cov- 
cerning the use of the Pittsburgh steel we saw in that city. The 
Baldwin’s manager informed me that they used it, liked it, and 
thought it as good as the best English steel; and Sellers and Co. 
require the very highest standard. The very best superfine is 
demanded for making machine tools, and young Mr. Sellers told 
me they used large quantities of Pittsburgh steel, and liked it. They 
sometimes found fault with its uniformity, but not enough to give 
English steel a preference. This is the very highest sort of testi- 
mony, as the parties just named have no object in praising Amerioan 
steel, and merely speak of it as business men of practical ex- 
“ 1 


perience. 
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NOTICE. 

We beg to inform our readers that, with the commencement 
of the new year, Tue ENGINEER will be printed through- 
out from entirely new type, which is now being cast for 
the purpose. <A further announcement will be made 
in an early number. 





TO CORRESPONDENTS. 

T. F. H.— Woodward's patent is numbered 209, 1865. It is not yet published. 

TRACER.— Willis’ patent for the aniline process for copying tracings is 
numbered 2800, 1864, price 4d. 

T. C —The time has been extended. The last day for receiving applications 
Sor space is the 28th of February, 1866. 

J. A.—The scheme you propose is a very old one. In various forms it has 
been patented several times during the last thirty years. 

W. K.—We fear you can hardly secure a valid patent for your invention, 
corrugated plates having been used years ago for the fire-boxes of portable 
engines. We believe Messrs. Clayton and Shuttleworth held a patent for 
such an invention not long since 

Z. B.—Peat charcoal isextensively used in Germany in the manufacture 
of iron, and it has been employed experimentally in this country with 
much success. You will sind a paper on ** Torbite” in ‘ik ENGINKER for 
September the loth, which will supply you with the information you require. 

T. 1. S—The expectations formed of the boiler to which you refer have not 
been fulfilled. It remains very free from scale, but changes in temperature 
cause the joints to open, and after a few month’s work they leak badly. It 
ts hoped that these difficulties will be ultimately got over. They certainly 
have not been overcome as yet—at least as far as we can judge from the 
reports which have recently reached us. 

AN OULD Supscriper.— So much depends on the character of the boiler that 
at is impossible to pronounce a desinite opinion. Provided you make the 
steam pipe at least twice as large as it should be under other circumstances, 
carefully clothe it, and provide a water trap near the engine, the compara 
tive loss of fuel should be inappreciable, especially if the steam be even slightly 
superh-ated. One of the best methods of clothing the steam pipe is to place 
it underground in a box filled with sawdust, of such dimensions that there 
shall not be less than a foot of the non-conducting material between the 
pipe and the earth or pavement. 

W. H. N.—The specific resistance of copper and. other metals to the passage 
of the voltaic current varies (increases) with the temperature, but the 
extent of the variation depends entirely upon the quality of any specified 
metal, Thus a sumple of copper wire of commerce tested by Lr. Matthiessen 
varied only 7 per cent. between 32 deg. and 212 deg. Fah., whereas pure 
copper wire varies as much as 29 per cent. within the same limits of tem- 
perature. According to Bequerel a copper wire raised from 32 deg. to 
212 deg. Fah. has its resistance increased from 100 to 141 nearly, or about 
0°227 per cent. for each rise of one degree. 





PYROMETERS. 
(To the Bditor of The Engineer.) 
Sir,—Could you or any of your correspondents kindly inform me where 
I can procure the pyr factured by Messrs. Krausse and Co. 
Ashton-under-Lyne, 4th Nov., 1865. Z. C. 





THE DUBLIN EXHIBITION. 
(To the Editor of The Engineer.) 

SIR,—We notice in your issue of 27th uit. a letter from Messrs. Gwynne 
and Co., claiming priority for themselves in designing and making slide 
valve pumps, in which they make particular allusion to some they made in 
1862. We beg to state in reply, that in same year we made pumping 
engines with this description of pump for the Dublin and Drogheda Railway 
Company, Dublin and Wicklow kailway Company, Banbridge and Lisburn 
Railway Company, and for the Loader's Park Paper-mills, near this city ; 
these were designed by our manager, Mr. Jas, Baskerville, in 1861, though 
not put into hand for nearly a yearafter. Mr. Baskerville also designed, in 
1859, and put to work in 1860, at the works of the Waterford and Limerick 
Railway Company, a slide valve pump of 7in. bore, which is still at work. 
We may further add that Mr. B. informs us that in 1855 the idea respecting 
these pumps first occurred to him, and he then altered a small model steam 
engine to work as a double-acting slide valve pump, which it did very 
efficiently, and is still in existence. 

CouRTNEY, STEPHENS, AND Co. 

Blackall-place Ironworks, Dublin, Nov. 8th, 1865. 
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THE INQUEST ON THE GAS EXPLOSION AT NINE ELMS. 


Wuen a murder by poisoning is committed which, from 
some chance cause or other, strongly engages the public 
attention, though, from the murderer having perhaps been 
ignorant of his art, the poison used is easily detected, the 
doctors then say that it is not “ an interesting case.” We 
may express the same opinion of the late wholesale disaster 
at Nine Elms. The engineering points are easily under- 
stood by any man of some little science; and, at least from 
the professional point cf view, the case offers but little 
interest. It is a riddle with an answer too easy to excite 
much real interest. The affair is neither more nor less 
than an ordinary gas explosion, which unhappily chanced 
to act on a building within which, and outside of which, 
there happened to be collected an unusaally large number 
of people, with, besides, two large gasholders in the range 
of the explosion, And even under these circumstances, 
much popular excitement would probably not have been 
caused did there not stand a certain other gasholder in the 
immediate neighbourhood of our great contemporary, the 
Z unes. Upon the whole, we do not think that our French 
confrere, sent over by the Paris Gas Works Company to 
examine the débris and to attend the inquest, will gain 
very much information by his journey. 

The preliminary inquest for the identification of the 
bodies of the ten men killed having been ended last 
Week, the real inquiry into the causes of the explosion was 
begun and terminated yesterday, before Mr. W. Carter, 
the coroner for East Surrey, in the board-room of the com- 
pany, at Nine Elms. r. Besley appeared for the com- 
Pa, ; and Mr, Bickley for the relatives of one of the men 
. ed. Several men of science were present, being engaged 
n the com any to, give their opinion on the disaster. 

€ only scientific witness examined, however, was Dr. 





Letheby, whose report, which fully confirms the opinions 
we expressed last week, we print elsewhere. Mr. C. W. 
Siemens, Professor Pole, Mr. Barlow, and Mr. Jones 
were in attendance. A number of drawings and models 
were provided by the company for fully explaining the 
matter to the jury; and it is probably mainly to their use 
that the speedy termination of the inquest may be ascribed. 
A drawing of the yard, giving the relative positions of 
the meter-house and the gasholders, showed how both the 
large cylinders got struck by the materials driven in all 
directions by the explosion of the meter-house ; the massive 
construction of which was evidenced in a plan on a larger 
scale. It will be remembered that we traced the origi- 
nating cause of the explosion back to one of the three 
governors, placed, by the way, about three or four feet from 
the floor of the meter-house. The drawings and models 
showed a governor of the ordinars construction, consisting 
of a single-lift gasholder and tank, with the usual conical 
valve, the gas being sealed with about eight inches of 
water. 

The first witness examined was the foreman stoker, in 
the employ of the company, who had been injured and 
narrowly escaped being killed by the explosion. He 
stated that, having heard that something was wrong in 
the meter-house, and having pushed his way in there 
“past several men in the doorway,” he noticed five 
or six other men “ holding down the governor on the side 
next the wall.” These men were amongst those killed, 
Some dozen plasterers and labourers being inside the house 
at the time of the explosion. “The — took place 
almost immediately ” after this, and he had “ only time to 
get to the platform of the governor.” He also said “he 
noticed that the gas and water were escaping from the re- 
verse side to where the men were.” He, in fact, saw that 
the governor had by some means got canted or tilted up, 
with a consequent escape of gas, which the unfortunate 
men tried to prevent—most probably thereby increasing 
the evil. “It struck him that they had trod upon it, 
tilting it up on one side, causing an escape, and to rectify 
that they were holding it down.” Other witnesses then 
gave various testimony as to removing the killed and 
wounded, the most melancholy statements being those of 
the medical men. The chief valve-man said that “ when 
the governor is raised to the full extent there are eight 
inches of water below it, and then the governor is said to 
be sealed.” At four o'clock in the morning of the occur- 
rence “it was full eight inches under water.” ‘The same 
governor out of which took place the escape was stated by 
this witness to have been at work for two months at Nine 
Elms, and for six years previously at the Vauxhall Works. 
He believed also that it *‘ had been knocked out of its per- 
pendicular by some one having stepped upon it,” thus 
causing the escape. Dr. Letheby, in his verbal evidence, 
very a» bow laughed to scorn the notion that the holders 
had exploded, observing very properly that not a brick of 
the house in which the court was then sitting would have 
been left standing if this had occurred. He similarly dis- 
abused the minds of some of the jury of the ridiculous 
notion that a sort of spontaneous explosion could be 
caused inside a holder by the presence of atmo- 
spheric air. It was true that a very little got in 
from the retorts when first filled, and a little from 
the action of the exhauster; but the presence of merely 
1 per cent. in volume of air was very plainly per- 
ceptible in the flame of the gas. ‘The evidence of the other 
witnesses clearly enough showed that the first escape had 
taken place from one of the governors, through its getting 
tilted to one side by some means or other; and that the 
unfortunate working men inside increased the evil by try- 
ing to hold it down, thus depressing yet further the cone 
with an increase in the volume of the issuing current. The 
under manager, who also hastened into the meter-house, 
having been told that something was wrong there, even 
extinguished the test light when making his way to the 
scene of the disaster. The explosive mixture most pro- 
bably got lighted at the fire in the meter-shop close by; 
and it is stated by the first witness that a flash was 
perceived from the adjacent window of the meter-house, 

Any malicious intention on the part of anybody was, of 
course, out of the question; and we do not see how the 
jury could well agree to any other verdict than that of 
“accidental death.” We may also well endorse their recom- 
mendation that such practically delicate instruments as gas 
governors should, under similar circumstances as those 
under which the accident occurred at Nine Elms, be pro- 
tected by guards or coverings from any accidental shove or 
blow. ‘The circumstances were neither more nor less than 
the presence of some dozen rough and ignorant men in a 
room with two governors which were respectively regu- 
lating a live 24in. current of gas, After-wisdom is no 
doubt very cheap, but we should say that more complete 
guides on the top would have scarcely diminished the deli- 
cacy though much increasing the safety of the governor. 
‘The same thing could be said for a greater depth than eight 
inches of water for sealing. Above all, the disaster could 
scarcely have happened with a sufficiently powerful venti- 
lation, if this were indeed practicable ; and, as we said last 
week, if the governor had not been boxed in within a con- 
fined space, the issuing gas would have been at once carried 
off in the heavier atmosphere. It might, indeed, be said 
that the governors were covered over in the expectation 
that no escape of gas would ever occur. But sound engi- 
neering is like good generalship ; and the chances of mis- 
hap as well of a retreat should always be prepared for. 


THE PNEUMATIC DESPATCH. 

TuE Pneumatic Despatch Company have carried out the 
first instalment of their project for connecting Euston with 
the Post Office in St. Martin’s-le-Grand, by opening to 
the public on ‘Tuesday last, that portion of their line which 
extends from the station in Holborn to the Euston ter- 
minus of the London and North-Western Railway. ‘The 
event is not without a certain importance, as it is exceed- 
ingly probable that the atmospheric system, as modified 
and materially improved by Mr. Rammell, the engineer to 
the company, will take a very prominent position in the 
future of metropolitan railways at least. Inventions are 








practically immortal it would seem. Once a mechanical 
device has been even partially adopted, it is placed in such 
a position that its memory can never die. It may sink 
indeed into temporary oblivion, but oblivion is not death. 
Even though the ideas of the inventor are not actually re- 
duced to practice, if they be but put upon record they are 
straightway endowed with all the vitality which the nature 
of the record can bestow, and it is really remarkable how 
small a circumstance suffices for this purpose—a letter, a 
conversation, a sketch, has been sufficient ; and thus it has 
come to be acknowledged that the old saw, that “ there is 
nothing new under the sun” applies with special force 
to the world of mechanical science. Proposed nearly half 
a century since, tested on a large scale some twenty- 
five years subsequently, then consigned to oblivion, and 
now revived by the skill, pertinacity, and we may add 
the talent of a single individual, the scheme of atmospheric 
propulsion as represented by Mr. Rammell’s pneumatic 
despatch affords a noteworthy example of the immortality 
of inventions, The history of the atmospheric railway has 
been so often written that we need not refer to it now at 
any length. Had the locomotive engine not been called 
into existence, or had its working proved a little less econo- 
mical than it is, Medhurst’s invention would have taken a 
more prominent place in the history of transit than it has 
yet done. After all has been said, it is still evident that 
the excessive inflexibility of the system—in other words, 
its want of adaptability to the varying demands of a heavy 
general traffic, far more than the mechanical imperfections 
inseparable from the principle as developed by Clegg and 
Samuda, rendered it unpopular. It is possible that no 
other invention has been so vigorously puffed. It is certain 
that the denunciations poured out upon its advocates were 
even more vigorous; yet we find that even Robert 
Stephenson, pledged as he was, in some sense, to the 
locomotive, admitted that in certain situations and under 
particular conditions, it might do good if not admirable 
service. ‘Thus when summing up in seven clauses the con- 
clusions at which he arrived after — investigating the 
working of the line from Kingstown to Dalkey in 1844, he 
did not hesitate to say “that on short lines of railway, 
“ say four or five miles in length, in the vicinity of large 
“ towns, where frequent and rapid communication is re- 
“ quired between termini alone, the atmospheric system 
“ might be advantageously employed.” It matters nothing 
that in the main he condemned itas wasteful of power, and in- 
convenient in its application. He perceived that the first was 
due to what may be termed the high-pressure principle, 
inseparable from the use of a piston tube outside the train ; 
while the latter followed upon the presence of certain con- 
ditions as to traffic, &c., which need not of necessity 
invariably exist. It speaks well for his forethought and 
instinctive perception of mechanical truths that he singled 
out with the greatest precision just those features which 
actually did prove most objectionable in the long run; 
while the success which has attended upon the operations 
of the Pneumatic Despatch Company up to the present, 
goes to show that he committed no error in stating that 
circumstances might arise under which the atmospheric 
system would prove well adapted-to the conduct of metro- 
politan traffic. 

Setting aside all that has been done by Messrs. Clegg 
and Samuda, or proposed by Pilbrow and others, we find 
the history of the scheme reduced to very narrow limits 
indeed. Par back in the past we have Medhurst and Val- 
lance; then a great gap, and after that Mr, Rammell, and 
the Pneumatic Despatch Company formed in 1858 or 1859, 
with a noble duke as chairman, and Mr. Robert Stephen- 
son as one of the original directors, of whom there were 
in alleight. We believe that the International Telegraph 
Company have been for some time in the habit of blowing 
written messages, done up in small parcels, and placed in 
a small carriage—or more properly piston—through cast- 
iron mains a few inches in diameter, from one London 
station to another close by, in order to save the time 
that would otherwise be lost in sending and taking 
down a message, which, in the case of long des- 
patches is by no means inconsiderable, however good 
the operators, Seizing upon the idea thus embodied, 
Mr. Rammell proposed to extend and enlarge the system, 
and to apply it to the transport of her Majesty’s mails, and 
possibly of goods, from terminus to terminus within the me- 
tropolis. After the expenditure of much time in small ex- 
periments, a tube was laid down by the company at Battersea 
in 1861, we believe, on ground belonging to the Water- 
works Company, close to the river. This tube was just 
about one-fourth of a mile in length, tunnel shaped, that 
is to say with convex sides and bottom and an arched top. 
It was about 32in. high in cross section, and the rails, 2ft. 
gauge, were cast in one with the sections, some 9ft. long 
each, of which it was composed, The area of this tube 
was almost precisely 5-9 square feet; each ounce of pres- 
sure over this area giving a tractive force of some 
53lb. The tube startea from beneath the railway bridge, 
and extended in nearly a straight line along the banks of 
the river, until it approached its terminus, which it en- 
tered by a curve of bat 40ft. radius, In one place it was 
laid to an incline of 1 in 22, in order to fully test the 
powers of the principle. R 

We need hardly remind our readers that the essential 
difference between Mr. Rammell’s system and that of 
Samuda consists in sending the carriages proper through 
the tube, which is, therefore, almost of necessity so large 
that whereas pressures of 6 |b. to 10 lb. to the square inch 
were required under the latter arrangement, those of half 
as many ounces suffice under the former. Leakage is re- 
duced in a far greater ratio: in the first place, because 
the longitudinal valve is dispensed with; and, secondly, 
because the difference between the pressures within and 
without the tube is so trifling as to be almost nominal 
Leakage, in practice increases in an enormous ratio as com- 
pared with the pressures,—probably indeed as their square. 
It was proved by experiment that the maximum efforts of 
the Dalkey engine could not secure a greater vacuum than 
24in. of mercury in a tube 1$th miles long, and 1din. dia- 
meter, and it wus believed by Stephenson and others that 
no power which it was possible to apply could have in- 
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creased this vacuum to 30in. With pressures or vacuums 
of but a few ounces, however, the leakage is really very 
trifling, and the escape of even a considerable body 
of air at low pressure represents the expenditure 
of a very small power. ‘The ordinary cylinder pump- 
ing machine is totally unsuitable for dealing with very 
large quantities of air at very small pressures; and it 
is not improbable that the principal reason why Vallance 
failed to make anything of his ideas at Brighton must be 
sought in the fact that he had no other expedient than the 
cylinder machine at his disposal. Mr. Rammell gets over 
the difficulty very effectually, to all appearance, by the use 
of a peculiar pumping apparatus of his invention, which he 
terms an “ejector.” This ejector is neither more nor less 
than a centrifugal pump, consisting of a pair of discs 
mounted on a horizontal shaft, and united by vanes. It will 
be found illustrated in THE ENGINEER for Dec. 234, 1864, 
p. 386 ; and we need not stop to consider its details further 
just now. That employed at Battersea was 21ft. in dia- 
meter, put in motion by an inclined engine with a single 
high-pressure cylinder, 15in. diameter and 16in. stroke, 
coupied to a crank on the shaft of the ejector, which was 
mounted in the open air. ‘Ihe tube was worked for the 
whole season solely by exhaustion, the carriages running 
back down the incline. The load taken, sometimes amounted 
to as much as four tons, including the carriages, which ran 
each upon four loose wheels, 20in.in diameter. With 100 
revolutions of the engine the exhaust equalled 2-9in, of 
water, the vacuum increasing as the square of the speed. 

The success of the system thus far demonstrated, arrange- 
ments were made with the post office authorities, and the 
entire apparatus was removed from Battersea and laid 
down between the Euston station and the north-western 
district office in Eversholt-street, the length of the tube 
being increased to 570 yards. It was laid down beneath the 
streets, on a double curve, somewhat like an S. As the 
gradients did not permit the carriages to run back by the 
influence of gravitation, the ejector was enclosed in a case, 
and, by the aid of a simple valve apparatus, air could at 
pleasure be thrown either into the tube behind the train or 
from it in front of the carriages. This line is still in exist- 
ence, and has transmitted in all about 20,000 despatches 
without a single failure. ‘This is the first instance in which 
trains have been worked by pressure and exhaust, both 
produced by a single engine at one terminus. 

After much loss of time, it was decided that the com- 
pany should further extend its operations by laying 
down a line from Euston to St. Martin’s-le-Grand on a 
larger scale. It was primarily intended that this line 
should run down Seymour-street, Woburn-place, Tavis- 
tock-square, and so into Holborn. After a considerable 
length of tube had thus been laid, the Duke of Bedford re- 
fused to allow it to proceed through his property, and the 
company, to avoid litigation, commenced de novo and laid 
their tube down Drummond-street, turning sharp into the 
Hampstead-road with a curve of but 170ft. radius; thence 
the tube is carried beneath Tottenham-court-road to St. 
Giles’, where, turning once more on a second 170ft. radius, 
it proceeds to the presegt station in High Holborn, into 
which it runs with a curve of 70ft. only. 

The new tube is 4ft. Gin. wide and 4ft, high, tunnel- 
shaped, cast in sections, each 9/t. long and weighing about 
2 tons. ‘The joints are caulked with lead, in the ordinary 
way, and present nothing remarkable. ‘The rails, weigh- 
ing some 40 1b. per yard, were rolled specially for the com- 
pany to a somewhat peculiar pattern. They are of 
the ¢ form, with the inner flange very much longer than 
that next the side of the tube. ‘They are supported on 
l4in. of wood packing, laid in channels provided in the 
bottom of tube, and keyed into chairs cast in one with it. 
The sharpest curves are constructed of brickwork, three 
rings thick, the tube at such points being a little larger 
than elsewhere in order to preclude any chance of the 
carriages touching the sides. The carriages are of timber, 
open on top, but provided with raised ends, which fit the 
tube within about an inch—a stiff strip of india-rubber, 
vulcanised, standing up all round, save at the bottom, in 
order to reduce the windage, although it can hardly be said 
that it touches the tube. The wheels are Mansell’s patent, 
27in. in diameter, fitted with thin steel tires. They are 
let into the sides of the wagons, so to speak, in order to 
save room. The wagons as nearly as possible fill the 
tube, clearing it at the bottom when ioaded, by barely 
half an inch. The wheels are keyed on the axles, which 
run in brass bearings supporting the load through the 
medium of very small and short helical springs, which can 
impart only a nominal elasticity. ‘The axles pass through 
wrought-iron guard tubes that keep them out of contact 
with the goods or parcels contained in the carriages, which 


are each 10ft. long, and capable of holding two cubic yards, | 


The impelling machine consists of an ejector 22ft. in 
diameter, driven by a pair of horizontal :ngines con- 
structed by Bolton and Watt. The cylinders are 24in. 
diameter, with a stroke of 20in., and are geared two to one 
with the ejector shaft, which runs about 150 revolutions per 
minute, the engines making 75 revolutions. 

The station consists of an ordinary dwelling-house, and 
the yard behind it in which are erected the engines and 
three Cornish boilers under one roof. Passing in from the 
street through a pair of large doors, we find that the 
ground floor has been nearly removed, only a species of 
gallery being suffered to remain from which the visitor 
can look down on the rails. At the side next the street 
the mouths of ¢wo tubes are seen, and these have not 
inaptly been compared to large iron fire-places such as we 
meet with every day. The presence of the second tube is 
easily explained. It is intended, as we have stated, ulti- 
mately to place Euston in communication with the General 
Post-office, and possibly with Messrs, Chaplin and Horne’s 
establishment in Gresham-street. Of this second section 
about fifty yards at the entrance to the station and a couple 
of hundred yards further down Holborn only, are laid as yet. 
When completed, the engine will exhaust the air from the 
City section, forcing it at the same time into that portion 
leading to Euston. On the arrival of the City train it will 
be transferred by a traversing platform to the West-end 
tube, and sent on to Euston. By reversing this simple 





process the trains will be propelled in the opposite 
direction. 

The working details are we believe by this time pretty 
well understood. A few words therefore will make mat- 
ters perfectly clear. The ejector communicates with the 
principal tube through a main about 3ft. in diameter. 
This main joins the carriage tube about 50 yards from the 
entrance, and here a valve is provided, which is actuated 
by automatic apparatus in such a way that it closes the 
moment the carriages coming, say from Euston, pass over 
it. Let us suppose that the train is to be hauled from 
Euston to Holborn. At the latter place a pair of folding 
iron doors are closed at an acute angle across the end of 
the tube. The ejector is then put in motion, and the 
valves being properly arranged, the air is withdrawn from 
the tube in front of the carriages, which, impelled by a pres- 
sure of a couple of ounces to the squ:re inch exerted over an 
area of nearly twenty-three square feet, proceed at the rate 
of about fifteen miles per hour towards Holborn, ‘lhe 
doors when closed are locked by a cam which commu- 
nicates with a couple of wheels, whose upper edges just 
enter the bottom of the tube a few feet from the en- 
trance. On top of the tube a “ buffing valve,” as it is 
termed, is fitted not far behind the doors, As soon as the 
train has arrived at full speed at the point where the branch 
to the ejector joins the carriage tube, the valve to which 
we have referred is closed, and the ejector cut off from the 
tube. The train still advancing, then compresses the air 
in front of it, and were no means of discharge provided the 
train would be brought to a stand or the doors would 
be burst open. ‘The buffing valve, however, allows the con- 
fined air to escape, and as this valve is regulated by the 
attendant to a nicety, any resistance required can be 
brought against the train during its progress through the 
last fifty yards of the tube. ‘The train proceeding, comes 
in contact with the wheels connected with the door cams, 
and depressing them, sets the doors free by a suitable 
arrangement of levers. ‘The doors fly open with great 
violence, and are therefore caught dash-pot fashion in 
recesses which contain sufficient air to make an excellent 
cushion. The arrangements are so perfect that the train 
can be stopped to 6in., and its locality is pretty well 
known at any time by the position of the fluid 
in a barometer tube connected with the main pipe. When 
a train has to be transmitted to Euston it is suffered to 
run down a slight incline until it fairly enters the tunnel, 
The engine is set in motion to exhaust the tube, and few 
revolutions suffice to carry the wagons past the junction 
with the ejector main, when the valves are reversed, and 
air is forced in behind the locked door, and the train blown 
to Euston. A telegraph wire runs at the back of one of 
the rails within the tube, placing the stations in electrical 
communication. A second wire also enters the tube about 150 
yards at each end, and is so arranged that, as the train ad- 
vances three bells are rung in succession at every 50 yards, 
to show the advance of the train in the engine room and on 
the doorkeeper’s platform above the mouths of the tubes. 
Our readers will find all the details fully illustratedin the 
paper to which we have already referred. 

Up to the present moment the mechanical success of the 
scheme has been complete. Its commercial success only 
the future can decide. It appears probable tiat this will 
be sufficiently satisfactory, and this for the present is 
all we can say. It is to be remembered that 1,000,000 
parcels enter and leave Euston terminus yearly, and the 
greater proportion of these will in all likelihood pass 
through the tubes of the Pneumatic Despatch once it is 
compieted to the City. In addition to this the Post-office 
guarantees, we believe, an income of £4,000 per annum for 
the conveyance of mails. ‘The company contemplate con- 
siderable extensions, we may add, and it 1s by no means im- 
possible that ere many years elapse the different railway 
stations will be united by a regular network of tubes 
passing under our busiest streets, and, it is to be hoped, re- 
lieving them of much heavy traffic. Bills will we under- 
stand be brought before Parliament this session for no less 
than thirteen miles of pneumatic line, about seven of 
which will be in London. ‘The Whitehall Railway too is 
to be extended to the Elephant and Castle, and it has 
already been proposed to work a similar line under the 
Mersey. 


NOTES ON THE ELECTRICAL CONSTRUCTION 
OF DEEP-SEA TELEGRAPH CABLES. 
I. 

“THERE is no phenomenon in electricity,” says Mr. 
Latimer Clark — who first observed in submarine cables 
the retardation of the current due to the accumulation of 
electricity as a charge upon the wire—“ there is no pheno- 
“ menon in electricity that has a more important bearing 
“on the electric telegraph than that of induction, and 
“none which interferes more with the commercial success 
“of telegraphic enterprise. If it were not for this evil 
“ presenting itself in the form known .as retardation of 
“the current, any telegraph cable, however long, could be 
“ worked at almost any speed ; and although much may be 
“done to reduce its effects, there is at present no known 
“ method of avoiding them altogether.” 

For the benefit of those who are wholly unacquainted 
with the working of submarine lines of telegraph, it may 
be stated that this “retardation of the current” arises 
from the fact that the first effect of the passage of elec- 
tricity into the conducting wire is to distribute upon its 
surface a charge of electricity, which is inversely as the 
inductive resistance of the insulating envelope. When the 
maximum charge has been accumulated, then, and then 
only, does the electricity freely traverse the whole length 
of the conductor as a current of the intensity due to the 
electromotive force of the battery and the conductive 
resistance in the circuit, It may in fact be said that, in 


a 
the transmission of a signal, the formula Q=j first 


exemplified statically, and afterwards in a dynamic sense. 
And this charge has not only to be accumulated before a 
signal can be transmitted; it has also to be dismissed, at 
least in part, from the wire to earth, before a second 





signal can be sent, or, rather, before the first signal can be 
completed. 

In order that indications might be obtained of the law 
which governs the effect of induction in submarine cables, 
or, rather, in order to obtain an expression for K (in the 


equation Q = > applicable in this particular case, the 


Gutta-Percha Company was, some time prior to the issue 
of the Government telegraphic report, requested to prepare 
nine experimental lines of copper wire covered with gutta- 
percha, each one mile in length. The wires were of 
various diameters, and the gutta-percha coverings of various 
thicknesses, as shown in the following table, where the 
figures in the outer horizontal row indicate the diameters, 
and those in the outer vertical row the thicknesses. The 
figures in the body of the table indicate the quantity of 
electricity accumulated, from a source of constant electro- 
motive power, upon each of the nine wires, in one of the 
experiments made by Professor Wheatstone :— 
2 4 8 





3} 62 | 104 | 136 


43 69 104 


oO 








12} 32 | 43 69 














The following similar table is given by Mr. Latimer 
Clark :— 








1 2 4 
| 
1 15-46 | 11°30 | 8-66 
1 
2| 25-00 | 16-46 | 11-78 





4] 32:58 | 25-40 | 16°61 











An examination of these tables will show that the 
quantity (Q) of electricity held under induction varies 
approximatively as the square root of the diameter (or semi- 
diameter) of the wire, and also inversely as the square 
root of the thickness of the insulating envelope. Thus the 
figures expressing Q will be found nearly proportionate 
(though they cannot be assumed to be accurately so in 
theory) to the value in each case of s or of or 
Whilst briefly considering what is known as “ Wheatstone’s 
formula” for induction, we shall adopt the latter expression, 
since it gives the dimensions of the wire and of the in- 
sulating envelope in terms of the radius of the core, and is, 
therefore, the more convenient of the two in practice. 

In reference to this expression, which has generally been 
considered as sufficiently accurate for practical purposes, 
Professor Wheatstone observes that “ the discharge from 
“the wire increases a little more rapidly than the square 
“ root of the radius of the wire, and decreases a little more 
“rapidly than the square root of the thickness of the 
“gutta-percha.” ‘This observation is of importance, since 
it specities, in some degree, the cases in which the equa- 
tion Q= A rs may be found deficient in accuracy. 
This formula is, however, asserted to be “ approximatively 
“true for every proportion that can be practically em- 
“ ployed in telegraphic operations.” 

Reverting to the formula (3) given in the former article, 
and applicable to inductive resistances generally, it will be 
seen that, when the electro-motive force is constant, R is 
inversely as Q. Consequently, 
™ Vdx00 
and in this expression we have an empirical formula which 
is practically applicable to inductive resistances in the case 
of submarine telegraph cables of equal length. 

The formula (1) for Q thus becomes, when applied to 
the inductive charge of submarine wires of equal length, 
and when E is variable :— 

It will be observed that the charge varies as the electro- 
motive force of the battery ewployed in signalling. But, 
since the equation (1) applies also to the quantity of 
electricity passing in a given time as a current—which 
quantity, the conductive resistance being constant, varies 
also as Y—the variation in electro-motive force will in no 
wise affect the inductive retardation, or the speed attainable 
in signalling. ‘This consideration is a most important one 
in its bearings upon the question of the conductive resist- 
ance, both of the insulating sheath and of the wire, in 
relation to the construction and working of submarine 
cables. 

Taking into account the difference in the specific induc- 
tive resistances of materials which may be employed for 
the insulation of submarine wires, the above formula for 
inductive resistance becomes— __ 

r.vt 
= Vax 

This equation, it is to be borne in mind, eggs only to 
the unit of length. When the lengths of cables vary, the 
inductive resistance is inversely as the length (L), thus :— 

r.Vt 
<meee 4 
R= G05. (4) 

As we have before stated, the rate of speed attainable in 
signalling does not depend eolely upon this resistance to the 
accumulation of electricity as an inductive charge. The 
rate of speed with which a given charge can hecome 
accumulated upon, and dismissed from, a wire in the 
transmission of signals, with a battery of given electro- 
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motive power, is dependent upon the conductivity of this 
wire. And, the inductive resistance being specified, the 
speed of signalling will be proportionate to this resistance, 
and al<o to the conductivity of the wire. The conductivity 
of a wire being the reciprocal of its conductive resistance, 
it follows from the formula (2) which has been given for 
the latter that the conductivity will be directly as the 
square of the diameter, and inversely as the length of the 


wire, or proportionate to “ Embodying this expression 


with the formula last given, we have as a general expres- 
sion for the speed (S) attainable in signalling :— 
r.Vvt, d? - 
(9) 


t= — 
V d. 0-d.L? 

We may conveniently, for the sake of symmetry, take, 
instead of d?, the square of the sub-multiple of d: dx 0°, 
i.e., the semi-diameter of the wire; or, more conveniently 
still, write the formula as follows :— 
rV 2¢+d? 

Vac? 

This equation renders evident a point that has frequently 
been insisted upon, and which is often cited, more or less 
erroneously, in support of the opinion that, whatever may 


= 


be the nature or cost of the insulating material, electrical | 


efficiency is best secured by the use of a conductor of very 
large sectional area in comparison with the thickness of 
the insulating envelope, provided only that the conductive 
resistance of the latter be sufficient. Referring to the 
means for augmenting the efficiency of a submarine con- 
ductor, Professor Wheatstone points out that, “If it be 
“ found inconvenient in practice to increase both the wire 
“and insulating covering proportionately, greater advan- 
“ tage will be obtained by increasing the diameter of the 
“ wire than the thickness of the gutta-percha, for while 
“the latter remains the same the inductive discharge 
“increases only as the square root of the diameter of the 
“‘ wire, while the force of the current increases as the 
“square of the diameter; whereas, if the diameter of the 
“ wire remains the same, and the thickness of the gutta- 
“ percha be made to vary, the strength of the current will 
“remain the same, while the induction will only decrease 
“as the square root of the thickness.” 

Mr. Latimer Clark gives a case in point. In his report 
to the Government Telegraph Committee he says:—* Let 
“it be supposed, for the sake of example, that it were 
“ desirable to double the rate of working of the Gibraltar 
“or Rangoon (now the Malta-Alexandria) cable. This 
“ consists of 400 1b. of copper and 400 1b. of gutta-percha 
“(per nautical mile; its diameter i half an inch, and its 
“ value may be estimated at 40010. of copper at 1s. 6d. 


case of the Malta-Alexandria cable, the speed attainable in 
signalling may be expressed as :— 


g — (0/400 +400 x 9/400) ? 400 


aa 
¢ 400 


vy and L being in this case eliminated. 

The ratio of the cost per lb. of copper and gutta-percha 
being as 1 to 2°33, the cost per mile of copper may be ex- 
pressed as 400, and that of gutta-percha as 932; the total 
cost of the core being thus expressed by the number 1332. 

And the ratio of electrical efficiency (8) to cost will be 

581 

—. == 0-436, 

1332 

Now let the weight of gutta-percha be diminished by one- 
| third; the equation for speed then becomes :— . 


| gal 1004267 x9 400)! 400 


= 581, 





| = 613 
of 100 
, — a 51: 
The ratio of efficiency to cost being in this case hs 4 = 0°474. 
| O22 


| 
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ON RETAINING WALLS. 
(Concluded from page 271.) 

HAVING so far considered the tirst two cases—namely, 
those of a wall supporting a horizontal-topped bank of 
earth in a semi-fluid condition, and also in a state of com- 
parative dryness—the next example that suggests itself to 
our notice for examination is that of a partial retaining 
_ wall, or a wall from the top of which the bank slopes away 

for a certain height, either at the natural slope of the 
| earth, or at a less inclination. Such mode of construction 
| is of very common occurrence: dwarf walls are frequently 
| adopted on railway works, where the cuttings or embank- 
ments are of considerable height, and when carefully de- 
|signed are found to effect a saving of expense, both in 
| construction and in the item of land. In cuttings the walls 
| are carried up to such a height as economy dictates, and 
| the slope is then trimmed back at the proper angle. Simi- 
| larly with embankments, the walls are so disposed as to 
cut off the foot of the slope. In either case a little consi- 
deration will suffice to show whether the saving of earth 
and land area will cover the cost of the retaining walls. 
| In military works, too, as weil as in civil, the partial 

revetment is very commonly used, being indeed a com- 
ponent part of almost every system of fortification. 

The first particular case belonging to this class—though 
not of the commonest occurrence in civil practice—is when 
| a partial retaining wall supports a bank, the top of which 
| slopes back at an angle less than the natural slope of the 
earth. As M, Prony’s rule, that the plane of rupture 








“ per pound, and 400 1b. of percha at ds. Gd., or £100 per | bisects the angle between the natural slope of the earth 
“ mile; its actual cost was £98. If we confine our opera- | and the back of the wall, only holds good when the surface 
“ tion to the gutta-percha alone, increasing its thickness to|cf the bank is at right angles to the plane of the wall; 
“such an extent as to diminish the induction one-half, | another mode of determining the angle for the maximum 
“ we should have to make its thickness about 14in., and to | pressure must be resorted to. The simple construction 
“add about 3,500 lb. of additional percha, at a cost of | given below* enables us to arrive at the maximum pressure 
“about £612 per mile. If, on the other hand, we enlarge | for a wall at any given batter, with the surcharge above 





“the copper conductor, merely increasing the percha to a | 
“ sufficient extent to maintain thesame thickness of covering, 
“ we should require the addition of about 670 lb. of copper, | 
“at 1s. 6d., and 455 1b. of percha at Js. 6d., making the | 
“ total additional cost only £130 per mile. But we gain a | 
“ collateral advantage, in this latter case, of the highest | 
“importance. Not only would the current or wave make | 
“its appearance at the distant end, as in the former, but | 
“when it did arrive it would have more than double its | 
“volume or quantity ; or it would permit us to reduce the | 
“battery power more than half, and still obtain a current 
“of the same strength and in the same time; and it is of | 
“course a point of the highest importance to the perma- | 
“nence of a cable to work with as low a battery power as} 
“ possible.” 

The latter observation, it should be said, applies more | 
particularly when electrical efficiency is cbtained by means | 
of the conductivity of the wire rather than through the | 
inductive (und conductive) resistance of its envelope. 

_In the example above given the cost of doubling the 
signalling power whilst preserving the ratio between the 
radius of the wire and the thickness of the covering would 
be £100, as against £130 when the diameter of the conduc- 
tor is alone increased, and £612 when the thickness of the | 
insulator is alone increased. ‘he difference between the | 
first and second sums is very small in comparison to that | 
between the second and third, and this is, probably, what 
the author mainly intended to point out; but it may be of | 
importance to observe that this circumstance is in great | 
measure due to the fact that in the cable mentioned the | 
proportionate quantity of gutta-percha is already in excess 
of that indicated by theory and by the data as to the rela- 
tive cost of copper and gutta-percha. 

That this is the case may perhaps be sufficiently shown | 
by comparing the actual ratio of efficiency to cost with that 
found when the quantity of gutta-percha is diminished— | 
say by one-third. But before making this comparison it is | 
desirable to express the equations for inductive resistance | 
(4) and speed (5) in terms of the respective weights per 
mile of copper and gutta-percha. 

_ These weights being represented by W (copper) and ew 
(insulator), the equation for inductive resistance then 
becomes :— 


| 


RAY Wiww—V wy)? 
J/ WwW. 
end that for speed :— 
cael —_ 
_ 7 (AS W+0.0—/W): W 
V/ W.L: 
v. being the co-efficient by which the relative bulk of equal 


weights of the two bodies is indicated, or the ratio of the 
a gravity of copper to that of the insulator expressed 


8 


a8 unity 


These formule, due to Mr. Desmond Fitz-Gerald, will be 
und very useful and convenient in practice. Thus, in the | 





fo 


£ 


|T 


sloping at any inclination. The equation arrived at is the 
expression for the maximum horizontal pressure :— 

Pa: & , eee — 9) (6) 

2 tan. @ — tan. ¢ 

the angle c being that between the back of the wall and 
the natural slope; 6 = the angle made by the face of the 
bank with the plane of the wall; and » = the angle 
between the plane of rupture and the back of the wall. 
The value for ¢ — ¢ will be found below. Taking, for 
example, a vertical wall of 10ft. high, supporting a bank 
that slopes back at an inclination of 20 deg. with the 





* The following construction, given by Mr. Neville in the 
“ Transactions of the Institute of Civil Engineers, Ireland,” vol. i., 
shows the method of determining the pressure exerted by a bank, 
whatever may be its inclination :— 








Let C D represent the wall; D E the face of the bank sloping at 
any angle; and C H the line of natural slope. Draw any line per- 
pendicular to the line C H, cutting the line of the wall produced 
at A, and also a line drawn parallel to the face slopeatO. On 
A O describe a semicircle. From 0, asa centre with the radius O H, 
describe an arc cutting AO in 1: draw IC. The triangle C D I’ 
represents the maximum to be resisted. The angle 3 = § —c. 
he complement of the angle of repose = g; and the face C D = A. 
tan, FOE = 


tan. (c— ¢) = (tan.?3 + tan. c tan. yi tan.3. . (A) 
Patting R for the maximum horizontal resistance, aad w for the 
weight of a cubic unit of the bank, the resistance or pressure will be 
tan. 6 ten. * (c—9) B 
tan. 6 — tan. (8) 


in which the value (ce — ¢) found above must be substituted. The 
angle at b being a right angle b = 90 — @, and putting 4’= C b we 


shall have 
wh? (sec g.— (tan. b tan. ¢+ 1)})2 ; 
pax (mectmtimet DH? . 
which will also express the resistance. When C D E is a right 
angle we shall have h = hf’ and . 
2 
R= -tn*fe ... 2+» @) 
the equation given in the first part of this article; and that which 


holds good when the slope of the bank is at right angles to the face 
of the wall, ” —— 


R= Vly 
2 





horizon, the natural slope being 40 deg; the value of tan. 
(ec — 9) will be -4610; inserting this value and working 
out the equation, we arrive at a pressure of 2,100 lb. 
against the back of the wall. 

For the case of a revetment sustaining a surcharge, the 
centre of pressure will not be, as in the other cases, at one- 
third of the height of wall. The following formula will, 
however, give its height above the bottom of the wall, 
or the leverage with which the pressure of the bank 

2h+3h' 


acts :— 
6 (hk + A) ©) 

y being the required height; 4 = the height of the wall; 
and i' = the vertical height above the top of the wall, of 
the point where the plane of rupture intersects the sloping 
fice of the bank, In the example the value of h' = 2ft. 
nearly, for which amount of surcharge the centre of pres- 
sure is found to be 3°61/t. from the foot of the wall. This 
gives 2,100 lb, x 3°61 = 7,581 the moment of the earth 
tending to overturn the revetment. Equating this value 
to the moment of the wall; taking the cube foot of 
masonry at 112 1b., the same weight as the earth, and 
solving for x, the thickness, we find it to be 3-67ft. 

The next case to be considered is of much more frequent 
occurrence in practice than that just mentioned; it is a 
partial retaining wall, supporting a surcharge of earth 
sloping away at the naturad inclination, and terminating 
in a horizontal plane above. Cuttings and embankments 
partly supported by masonry works furnish familiar 
examples of what is denominated the “ definite sur- 
charge.” ‘Ihe most convenient method of determining the 
thickness of wall in this instance will be to consider, first, 
the conditions of stability for an infinitely long slope; 
and having arrived at the thickness of wall necessary to 
support such a bank, a simple reductien will give the 
thickness required when the length of slope is limited. 

It has been mentioned, that when a vertical wall sus- 
tains a bank with a horizontal top, the plane of rupture for 
the maximum pressure is found to bisect the angle between 
the natural slope and the vertical. It is also an ascertained 
fact, that, as the angle of the surcharge increases, the 
angle , or that between the plane of rupture and the 
back of the wall also increases; until the face of the bank 
slopes at the natural inclination of the earth, and then the 
plane of rupture becomes parallel to it. From this it would 
appear that, when the slope is infinitely long—a condition 
that could not exist in practice—the pressure will also be 
infinitely great ; but such is not really the case. ‘The ratio 
of the pressure of a bank, whatever its inclination, to the 
pressure exerted by an embankment level with the top of 
the wall, can never exceed 4:1. ‘The formula, then, for 
finding the maximum horizontal pressure exerted by an 
infinitely long slope against a vertical wall will be— 


P= . sinc . (8) 
the notation being exactly the same agin the other cases. 
If we work this pressure out, using the same values for 2, 
h, and c, as taken above, we shall tind P = 3,281 lb. 

Now for the leverage we have the formula (7) above, but 
as the surcharge increases the centre of pressure approaches 
the middle of the wall, which point actually becomes the 
centre of pressure when the height of the surcharge is sup- 
posed infinite. The leverage will, therefore, be equal to 
oft., and the moment to overturn the wall = 3281x5 = 
16405. Proceeding in the same manner as before, the 
width of the wall to counterbalance an infinitely high bank, 
sloping at the natural inclination, will be found to be 
5°41ft. when the surcharge is very high as compared to the 
height of the wall, no reduction of the thickness will be 
necessary, for practically the slope may be considered 
infinite ; when the bank, however, does not overtop the wall 
by a great height it will be well to apply the following 
formula to ascertain the corrected thickness, Let 
h = height of wall = 10ft., 4’ = height of surcharge 
above the wall, which we shall take at 20ft., ¢ = thickness 
of wall to support a horizontal bank—as found in the first 
case — 2 69ft., T = the thickness of a wall for a 20ft. sur- 
charge, ¢’ = thickness for indefinite slope as found = 5-41. 

—_hti+ 2h? 9 

achane h+2h' (9) 
Working this out the thickness is found to be 486ft. 

So far we have considered the cases of more usual 
occurrence in practice, namely those in which the back of 
the wall is vertical or stepped, which is practically the 
same thing. For the calculation of leaning walls the 
reader is referred to the general formulas (A) and (B 
given in the note; from the latier formula the horizon 
resistance of any bank, supported by a wall at any angle of 
inclination can be ascertained. The formula (7) as above 
will give the leverage, and it will only remain to design the 
wall of such a section as will resist the bank effectually. 
The point to be kept in view is the moment of the wall, and 
this must be made to exceed the maximum overturning 
force of the embankment. It will not suffice to equalise the 
moment of the earth’s force to the resistance of the wall, as 
has been done in the examples above ; a certain excess of 
resistance will be necessary, and this can easily be attained 
by giving the wall a batter, or else sloping it back so as 
to throw the centre of gravity of the mass as far back 
as possible, in a horizontal direction from the outer edge of 
the foot of the wall. ‘The line of the centre of gravity 
must not however be allowed to fall inside the base of the 
wall, otherwise the stability of the latter will become de- 
pendent on the support of the bank, and the foot of the 
wall will have a tendency to slide away from its position. 
It has been stated, and taken for granted, that banks 
of earth, when they destroy retaining walls, do so by 
turning them over; this is, however, not invariably the 
case. It has occasionally happened that walls have been 
moved bodily forward, sliding on their base. Such an 
occurrence is certainly accidental, and is probably the re- 
sult of the wall not having been founded on a stable 
material, perhaps on an inclined bed of moist and uncertain 
soil. Walls have also given way in rare instances by 
the upper part of the structure yielding to pressure and 
falling over, a contingency that is probably due to 
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the upper part of the bank becoming suddenly charged 
with water, and exercising an undue pressure on the wall 
before there is time for the water to drain away. These 
must be regarded as rare contingencies, arising out of 
some defect of foundations, or backing, and cannot affect 
the consideration of the wall’s stability generally. The 
theory of the wall being turned over on its base provides 
for the greatest trial to which the structure can be sub- 
jected, or in other words, the wall would as a general rule 
give way under a much less pressure by falling over, than 
would be required to overcome friction, and move the wall 
forward in its entire state; and when the structure is con- 
sidered as having to withstand the overturning force, it 
— be strong enough to resist being pushed for- 
ward. 

A form of retaining wall commonly met with in practice 
—especially in brickwork structures—is that with a curved 
batter, stepped in offsets at the back. ‘The curve usuall 
adopted is the are of a circle, the radius of which is 
from 2} to 3 times the wall’s height, and the centre 
of the curve is as a rule in the same horizontal plane 
as the top of the wall. In such structures the courses 
are made to radiate from the centre, and the result is 
that the joints of the brickwork at the back are thicker 
than either necessary or advisable. When the radius 
of curvature is large, the increase of thickness is incon- 
siderable, but it becomes decidedly an objection when the 
curve is a short one ; for the thickness of the wall will not 
be reduced in the same proportion as the height, or as the 
radius. The dimensions of a wall of this kind may be de- 
termined with sufficient accuracy, by first considering it as a 
leaning wall at a given slope, and using the general for- 
mula (6). And the curvature will add to its stability by 
bringing the centre of gravity farther in towards the bank. 
This, indeed, is the only advantage that the curved form 
possesses; it is difficult to construct, and consequently 
expensive, for the saving of material if any, is very trifling. 
In architectural effect it certainly has no advantage over 
the wall with astraight batter, for the simple reason, that it 
does not convey the same idea of strength. If the curved 
wall is supposed to derive any additional stability from its 
curvature, on the principle of the arch; it must be recol- 
lected, that an arch with but one abutment is a very un- 
stable kind of structure, and such kind is simply what the 
curved retaining wall is, Quays and river walls may, 
indeed, be designed of a curved form with advantage, for 
such will allow of ships coming closer to the edge, than 
they could were the wall a straight one. Sea walls, also, 
are not unfrequently built of a curved section on the face— 
a form that is better adapted than a straight wall to resist 
the force of waves. 

In most situations it will be advisable to give the base 
of retaining walls an incline to the horizontal, and this 
slope may generally be made perpendicular to the batter of 
the face. Such mode of construction is calculated to in- 
crease the frictional stability, for it brings the thrust more 
nearly perpendicular to the bearing surface. 

Counterforts are frequently constructed at the back of 
retaining walls; and although generally approved of, 
appear to be a somewhat doubtful mode of distributing 
material. Mr. Hoskins, in a paper read before the Insti- 
tute of Civil Engineers, deprecates their use; and with 
reason, advocates the use of buttresses or deep pilasters in 
preference ; and further seeks to prove that arched ribs, 





Effectual drainage will do much towards this end; but the 
mode of depositing the earth, will also affect the angle of 
natural slope in a considerable degree. The same earth 
under different treatment, will assume different slopes; if 
dry it will fall when tipped at a low angle, but if damped, 
and well rammed, will adapt itself to a much higher one. 
It has even been found that a bank when constructed in 
such a manner has stood for a considerable time perfectly 
vertical. The best mode of backing a wall up with earth 
will then be, to commence depositing at the foot of the wall, 
and to lay the earth in layers inclining against the wall, 
oe mar each layer well before commencing another. 
This will not only consolidate the earth, and prevent an 
shock that might occur from sudden settlement, but will 
increase the angle of repose, and give the earth a tendency 
to slip away from the wall. 

An conelioa for securing retaining walls that is simple 
and not expensive, is the land tie, which consists of an iron 
plate, with a rod attached to it, placed vertically in the 
bank behind the wall; the other end of the rod being 
paseed through the wall and secured. The holding power 
will depend on the area of the plate, and the depth at 
which it is sunk beneath the surface. It is evident that 
these land ties, in order to act most effectually, should be 
attached to the wall at the height of the centre of pressure. 

Nore.—The writer begs to point out an error in the 
- part of this article. ‘The first two formule should have 

een— 
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not as printed. In the fifth formula, the left-hand side 
should have the square on the z instead of on the. The 
error being simply a misprint does not affect the correctness 
of the result. 


DR. LETHEBY’S REPORT ON THE MATTER OF 
THE RECENT EXPLOSION AT THE LONDON 


GASWORKS, NINE ELMS. 
Dr. Henry Leruesy, Professor of Chemistry in the College of the 
London Hospital, and medical officer of health and gas analyst for 
the city of London, has been the gas analyst of the city of London 
for about thirteen years, and during that time has had a large 
experience in the properties of coal gas, and has had to inquire 
into the circumstances of several accidents from the ignition and 
explosion of gas, and has been deputed by the Secretary of State to 
inquire into matters connected with the manufacture of gas. He 
paid two visits to the scene of the recent accident, for the purpose of 
examining the effects of the explosion, and the cause thereof. His 
first visit was on Saturday last, in company with Professor Pole, 
Mr. Jones, the engineer of the Commercial Gas Works Company, 
and Mr. Watson, the engineer of the London Company. 

His second visit was on Monday last, in company with Mr. 
Siemens and Mr. Evans, the engineer of the Chartered Gas Company. 

His attention was first directed to the state of gasholder No. 1, 
where the greatest mischief was done; and he observed that the gas- 
holder had been bodily moved, as if by a powerful pushing force, 
from south to north—that is, from the meter-house toward the main 
road, This was evidenced by the displacement of the holder, and by 
the breaking or driving in of the rollers which pressed against the 
guide rod of the columns; in fact the holder had been pushed with 
so much force against the columns on the northernmost side, that it 
had broken the rollers, or driven them into the iron plate of the holder 
to the depth of several inches. 

On that side, however, the crown of the gasholder was perfectly 
sound, and did not indicate the action of any internal explosive 
force upon it; but at the opposite or southern side next the meter- 





extending from wall to wall, will be found advantageous | house, the iron plates which formed the crown of the holder was torn 
where both sides of a line of road or railway have to be ; through and folded over, as if from the action of a very powerful 


supported by masonry—a mode of construction so generally 
used in metropolitan works. The distribution of the 
material in the form of counterforts is attended with a 


internal force; and there rested upon them a large mass of lead— 


| the plates of the meter-house, which must have fallen there after 
, the débris had been rent and turned over. 


He also noticed that the framework of the crown of the gasholder 


slight saving, and where buttresses would be inadmissible . was perfectly sound, which would not have been the case if there 
on account of their encroaching on the roadway, counter- | had been an explosion of the contents of the holder. Again; at 


forts may be adopted. ‘They have at least one use—that | 


they oppose more friction to the earth, and being easy of 
construction, are productive of no additional expense. In 


order to ascertain what additional mean thickness a wall ! 


derives from the counterforts, it is only necessary to 
multiply the length of the counterfort by its mean width, 
and divide the product by the distance from centre to centre 
of two countertorts. The form and dimensions of counter- 
forts vary under differing circumstances, the narrow and 
deep disposition of the material being probably the best 
as a general rule. The late Lieutenant Hope, of the 
Royal Engineers, conducted some interesting experiments 
on the stability of retaining walls generally ; and arrived 
at the conclusion that a thin wall, with frequent, deep coun- 
terforts, was the best arrangement of the material. Two 
points of importance relative to counterforts are, that they 
should be built simultaneously with the wall, and that the 
wall should be well bonded with the counterfort, other- 
wise they detract from the wall’s strength, instead of as- 
sisting it. 

That accidents frequently occur from due care not being 
exercised in the mode of backing up retaining walls is un- 
doubted ; and there are a few points to be noticed specially 
in connection with this subject. The drainage of masses 
of earth sustained by walls, is a matter that can only be 
disregarded with risk of ill consequences. It is a difficult 
thing to prevent surface water from finding its way into 
earthwork, and therefore the simplest method of dealing 
with it will be to provide efficient means for its escape. 
To this end holes or weepers should be left in the wall 
at different levels, to relieve it from pressure from be- 
hind; and in order to admit the surface water to these 
points of escape, it will be advisable to back up the wall 
with dry stone, quarry shivers, or whatever else will admit 
the free passage of water. A wall backed up in this way, 
by a rough angular material, will be relieved of almost all 
pressure from the earth. Economy will however preclude 
such an expedient in works of considerable extent, and 
then it will be necessary to form the embankment with 

reat care, adopting every precaution, to prevent any ten- 

ency in the earth to slip in the direction of the wall. It 
will be evident from a calculation of the pressure exerted 
by earth, that the less the angle of repose is, the greater 
will be the pressure on the wall; and as a matter of course, 
any means that will tend to increase the angle of repose, 
will relieve the wall of a certain amount of pressure. 





the nearest point to the meter-house, and resting on the upper edge 
of the lower lift of the gasholder, there was a large piece of the 


| sheet iron plate from the side of the upper lift of the holder. This 


had evidently been torn off from the side by the descent of the 
holder after the gas had escaped; and at the time of my second 
visit, continues Dr. Letheby, ‘I observed, when the water was 
drawn off from the tank, that this piece of iron was from the side of 
the upper lift, at about four feet from the top, and that it must have 
been displaced by a force acting from without. 

“Ithen observed the remains of the meter-house, which stood 
about 22ft. southward of the holder already mentioned, and here, 
without doubt, a violent explosion had occurred, for the walls of the 
house were blown down, and the masonry of the neighbour- 
ing buildings to the east of it was shattered and blown 
in. The station-meter and three governors, more or less in- 
jured, still stood upon the floor of the house. Farther 
away, at a distance of 320 feet, still southward of the meter- 
house, was the gasholder No. 2; and this also had been injured by 
the explosion, almost in the same way, but not to the same extent, 
as the gasholder No.1; the plates at the top and side nearest to 
the meter-house were started, so that the gas escaped, and slowly 
burnt itself out. ’ ee 

“ Lastly, my attention was directed to the mischief done to the 
roofs and the windows of the neighbouring houses, and although it 
iudicated a considerable concussion or movement of the atmosphere, 
yet it was by no means so considerable as must have been the case 
with either of the gasholders. sled 

“ Looking, indeed, at the facts disclosed by the inquiry, I am 
clearly of opinion that the explosion took place in the meter-house 
and nowhere else. That the explosive force radiated in all directions, 
and, acting on the nearest gasholder, it so forced it against rollers 
and distant bearings, but it also drove in the side of the holder, and 
then moved onward in a continuous line through the crown, 
thereby throwing up and turning over the sheet-irou plates which 
formed the top of the holder. All this must have occurred at the 
same instant of time, and before the débris cf the exploded meter- 
house had fallen upon the ruptured holder. The same force acting 
southward produced the rent in the side and top of the more distant 

asholder No. 2, and caused the escape and ignition of the cortents, 

t also acted eastward, and demolished the masonry of the 
neighbouring buildings. The force of the single explosion in the 
meter-house was quite sufticient to effect this, for the volume of the 
explosive mixture of air and gas was about 60,000 cubic feet, and if 
there had been a mixture of eight or nine parts of atmospheric air, 
the explosive power would have been equal to about 50 Ib. on 
the square inch—a power amply sufficient to cause the effects which 
were observed. If, indeed, the gasholders had contained such a mix- 
ture and had exploded, the whole of the framework, as well as the 
sheet-iron plates of the holders, would have been blowa to pieces, and 
all the neighbouring buildings would have been destroyed. It is 
evident, therefore, that there was no explosion of the contents of the 
gasholders, but only of the mixed gas in the meter-house—in fact, it 
is hardly possible for a mixture of air and gas to be formed in a gas- 
holder, unless at the time when it is first filled; and without such 
mixture gas cannot explode.” 








FOREIGN SCIENCE. 


Tae Inon Trave or Bexcium.—Official documents recent! - 
lished, state that in 1864 the make of pig iron in po se 
469,874 tons, value 35,534,173f.; of cast iron 67,462 tons, value 
yy Ms a Koy rolled, and apes iron 330,358 tons, value 

,305,244f. us Belgium annually produces i 
114 003,0008 g yp ces iron to the value of 


A New At.oy.—Gilding is much practised in the ornamentation 
of buildings in modern times, but silver is little used for a similar 

urpose, because of its liability to tarnish when attacked by 
sulphide of hydrogen, thus limiting the decorator to the use of 
gold. M. Ch. Lange, of Paris, has invented a new alloy, equalling 
silver in brilliancy when used in the decoration of buildings, and 
said to have a base unalterable by atmospheric influences. He calls 
= alloy —— and -* may be used for any imaginable purpose, 
such as coating statues in terra cot! rcelain, biscui 
article which i ie desired to oliver. scenuainaiaaaeeed 


Tue Smver Mines or Catirornta.—Just before t 
the last mail from California, some little re mnt en ae 
a rumour that the Government was about to tax the mines. A win. d 
mining district has just been discovered in Washington township 
near Summit Lake City. Messrs. J. R. Newman and Julius 
Danielewitz first found the new deposit, which is in rich quartz 
rock, and a specimen of it found only fourteen inches from the surface 
yielded by assay fifteen dollars, 05-100 in gold, and nine 41-100 in silver 
to the ton. This produce of silver in California will soon be con- 
siderably increased, as new mines are constantly opened, and the 
effect of the application of capital has not yet had time to become 
fully visible. It was in April, 1864, that some person, now unknown, 
carried to San Carlos a piece of argentiferous quartz, which he had 
found by accident in the river Owen, and wanted analysed. This 
did not attract much attention, but an adventurer named Hill 
explored these regions the following autumn, and discovered the 
Kearsarge mines, which yielded 900 dols. worth of silver to the ton 
on analysis. He could not then turn his discovery to account, the 
season being far advanced, and the silver laden land covered with a 
protecting deposit of snow. Last spring, as soon asthe weather 
began to grow milder, Hill, with several companions, reascended 
the mountains whence the Owen river flowed, and vigorously 
followed up the veins. The news of the discovery made a great 
sensation in the country, and recently a company bought the mines 
paying a royalty to the first proprietor, and afterwards gaining 
700 dols. per ton of quartz for themselves. The latest advices from 
Reese River state that large quantities of silver ore are being piled 
for future working, and that new mines are constantly being dis- 
covered in the neighbouring mountains. The telegraph has just 
been completed from this place to San Francisco. 

Tue Paciric TeregrarH Company.—The San Francisco News 
Letter states that Mr. James Gamble, the most experienced tele- 
graph manager in the United States, has resigned his position as 
manager of the California State Telegraph Company to become 
general superintendent of the new Trans-Continental Company, 
and of taking charge of the construction of the line from San 
Francisco to the Salt Lake. It is stated that Brigham Young has 
contracted to supply poles for one thousand miles of the route. The 
preparations for the commencement of work are now nearly com-: 
pleted, and ina few days a large force will commence operations on 
the line. The company let the entire contract for the construction 
of the line to Messrs. Barney, Morgan, and Cov., of New York, a 
firm possessiug ample means to do the work. The new line will 
have a double wire upon a single set of poles from San Francisco 
to Fort Kearny, at which point the wires will diverge—one running 
to St. Louis and the other to Chicago. The contract for furnishing 
the 6,500 poles, required to construct the line from San Francisco 
to Placerville, requires their delivery on the ground within thirty 
days. The contract witn Messrs. Barney, Morgan, aud Co. calls for 
the construction of the line with one wire from San Francisco to 
Chicago by the 17th of October, 1866, and the completion of the 
double line by the 17th of October, 1867. It is probable that the 
two wires will be in operation before then, and 6,040 miles of wire 
will be required in its construstion. 

IuproveMENTS IN GLAss Manuracture.—M, Pelouze stated at the 
Paris Academy of Sciences that it has long been known that the 
sesqui-oxide of chromium communicates a green colour to glase, 
The bi-chromate of potash has the same quality. It is decomposed 
by the heat into oxide of chromium and neutral chromate of potash. 
This last salt is in its turn decomposed by the silica, producing 
oxygen, silicate of potash, and oxide of chromium, wherefore in the 
presence of silica all the chromic acid of the aline bichromate is 
transformed into oxide of chromium which remains in the glass. If 
the proportion of the salt is small the glass is transparent and per- 
fectly homogeneous, with a green colour, having a slight tinge of 
yellow. If the proportion of bichromate be larger, within a certain 
limit, spangles of ;sesqui-oxide; of chromium are found in the glass. 
In the experiments tried the proportions were always the same with 
the exception of the bichromate, thus—silica, 250 parts ; carbonate 
of soda, 100; carbonate of lime, 50. In the first experiment 
10 grammes of bichromate of potash were added to the melted 
glass, and easily diffused in its mass. The glass produced was 
homogeneous, transparent, and a green colour, slightly tinged with 
yellow. With 20 grammes of bichromate, glass of a rich green 
colour was produced, with visible spangles of sesqui-oxide of 
chromium. In the third experiment 40 grammes were added, which 
did not amalgamate readily with the fused mass, but produced a 
green glass full of very brilliant crystals, much resembling 
Venetian glass. On 50 grammes of bichromate being tried, a deep 
green glass full of a confused mass of spangles was the result, and 
it had not the beauty of the preceding system. To obtain the most 
brilliant results, then, M. Pelouze recommends the following pro- 
portions :—silica, 250 grammes; carbonate of soda, 100; carbonate 
of lime, 50; bichromate of potash, 40, The resulting glass contains 
6 to 7 per cent. of oxide of chromium, of which a portion combines 
with the glass, and the rest is at liberty in the form of spangles, 
glittering with all the brilliancy of the diamond. In spite of their 
irregularity in form M. Daubrés has detected the hexagonal form as 
characteristic of tho whole of the minute crystals, ‘I'he lapidaries 
who have worked with specimens of the new glass say it is a 
valuable acquisition to their art. 

Frenca Lines or Tevecraru.—It is stated in the Annales Telé- 
graphiques that since the reformatory law of the 3rd of July, 1861, a 
complete change has taken place in French telegraphy, and if it has 
not come into the same common use as in Eugland it is not because 
of the difference in régime, or because on one side of the Channel 
there is an exclusive administration and on the other a system 
of liberty. Under the influence of the ancient tariffs des- 
patches between Paris and Bordeaux cost 7f. lUc., between Paris 
aud Marseilles Sf. 70c., between Paris and Strasbourg 6f. Now 
the charge between any two points in the Freuch territory is 2f. 
‘There were considerable difficulties in the way of such a reduction, 
some of a most serious nature, as proper instruments, wires, and 
officials, had to be in readiness beforehand to meet a press of work, 
the extent of which could not be calculated beforehand. It is said 
tuat on the day when the decree was put in force the number of 
telegrams was doubled. It was because of the example of France 
that the other nations of Europe consented toa kilometric charge, 
without regard to nationality. Thus it is that messages from Paris 
to Berlin, Rome, Madrid, and Lisbon, which once cost 12f., 13f. 50, 
and 15f., now cost only 4f. or df. Ou and after the lst of January, 
1866, telegrams between Russia, Turkey, and other states represented 
at the International Conference, will share in the same advantages. 
A despatch from Paris to St. Petersburg now costs 221. 50, but will 
then be 10f. 50; the charge to Archangel is now Suf., but then it 
will fall to 10f. 50. In France, as in England, the scale of salaries 
of instrument clerks is very low, deteriorating the character of the 
service, and neglecting the interests of the public. M. E. St.-Edme, 
in Cosmos, calls attention to this fact, and says it is the only refurm 
which M. de Vougy, the French director-general of telegraphs, has 


failed to carry out. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

2133. Putneas Laurence, Basinghall-street, London, “ Improvements in 
boots and other coverings for the feet, which improvements are appli- 
cable also to trunks and other articles, for the purpose of strengthening, 
preserving, or protecting them.”—A communication from Jacob Nichols, 
New York, U.S., and Moses Pettes, West Concord, Vermont, U.S.— 
Petition recorded 18th August, 1865. 

2292. AUGUSTUS WILLIAM PARKER, Bow, Middlesex, “‘ Improvements in 
ice-houses and in glaciaria or skating places, and in baths.”—Petition 
recorded 6th September, 1865. 

2322. WiLLIAM Hewitt, Pimlico, Middlesex, ‘‘An improved composition 
for preventing incrustation in steam boilers.”—Petition recorded llth 
September, 1865. 

2412. Henry ALBERT Davis, Camberwell, Surrey, ‘‘ Improvements in 
apparatus for affixing postage stamps and other labels to letters and 
documents.”— Petition recorded 21st September, 1865. 

2125. GrorGe Binnie McNicot, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in apparatus for obtaining motive power. ’—Petition recorded 22nd 
September 1865. 

2437. Josxru DonneLt, Liverpool, “Certain improvements in machinery 
for cutting or mincing meat, and stuffing the same into skins or 
intestines for forming sausages.”—A communication from Purches Miles, 

vew York, U.S.—Petition recorded 23rd September, 1865. 

2532. WittiaM Roprrt Laks, Southampton-buildings, Chancery-lane, ‘* An 
improved sewing hine.”"— A ication from Henry Hudson, 
Three Springs, Pennsylvania, U.S.—Petition recorded 3rd October, 1865. 

2519. JaMes WenstEr, Birmingham, “Improvements in gas meters.”— 
Petition recorded 4th October, 1865. 

2552. Hesketo Hueurs, Homerton, Middlesex, “Improvements in 
machinery for shaping metal and other substances,” 

2563. Ropert WiLLIAM Fraser, Edinburgh, Midlothian, N.B., “ Improve- 
ments in the propelling and steering of steam ships or other vessels, and 
in the machinery or apparatus employed therefor.”—Petitions recorded 
5th October, 1865. 

2565. Louis RotuieR WuireneaD, Birmingham, “ A new or improved date 
and other indicator, together with an improved method of arranging the 
date papers thereon.” 

2579. Cuauncen Oxnin Crospy, Hew Haven, Connecticut. U.S., “ Improve- 
ments in ruffles or frills composed of strips of fabrics, and in the 
machinery or apparatus employed for their manufacture.”—Petition re- 
corded 6th October, 1865, 

2583. James PrigsTLeEy, WILLIAM Wuitwortn, and Joun Surtciirre, 
Sowerby Bridge, near Halifax, Yorkshire, *‘ Improvements in apparatus 
for grinding corn, seeds, and minerals.”—Petition recorded Tih October, 
1865. 

2603. WinttaM CooKk, Park House, St. James’, London, ‘Certain im- 
provements in window fittings.” 

2605. Francois Tuierry Hupert, Amersham Vale, Deptford, Kent, ‘‘ Im- 
provements in submarine electric telegraph cables, and in apparatus con- 
nected therewith,” 

2608. Wintiam Epwarp Gerpor, Wellington-street, Strand, London, “ Im- 
provements in the construction of billiard tables, and improved apparatus 
for ascertaining the degree of elasticity of the cushions and the strength 
of the cloth.”— A communication from Eugéne Ponsson, jun., Passage 
des Petites Ecuries, Paris. 

2614. Ricuarp Ansett, Cambridge-terrace, Pimlico, Middlesex, “ Improve- 
ments in trapping and ventilating sewers,” 

2616. DaNrEL GALLAFENT, Stepney, Middlesex. ‘‘ Improvements in paraffia 
lamps.’'—Petilions recorded 10th October, 1865. 

2622. WittiaAM Epwarp GEvGR, Southampton-buildings, Chancery-lane, 
London, * Improvements in double or single action pumps,.”—A commu- 
nication from Claude Gonin, St. Etienne, Loire, Paris. — Petitions recorded 
11th October, 1865, 

2629. Ropert Lonepon, Atlow Mil), Ashbourne, Derbyshire, ‘‘ Improve- 
ments m hurdles for fencing or dividing grass and other lands, and for 
ether purposes.” 

2631. James Brovueuton Epet and Exocu Hikp, Bolton, Lancashire, 
“Certain improvements in machinery or apparatus for twisting or 
doubling cotton or other yarns.” 

2633. HENRY HEADLY W1LLIAMS, Buckingham-street, Westminster, London, 
“Improvements in sabots for projectiles,” 

2635. GkoRGE DkSLANDES and ALBEKT DxSLANDES, Jersey, ‘‘ An improved 
method of working windlasses,” 

2638. Huen Hourston Craieiz, New York, U.S., ‘‘ An improved overflow 
for basins, sinks, and baths.” 

26389. WitniamM EpwarD Nrwton, Chancery-lane, London, “ Improve- 
ments in centrifugal governors.” — A communication from Thomas 
Richard Pickering, New York, U.S.—Petitions recorded 12th October, 
1865. 

2643. Witt1aM Hause Gatry Jongs, Crosby-square, London, ** Improve- 
ments in machinery employed for crushing, amalgamating, and washing 
gold, quartz, and other minerals or matters containing gold or other 
metal.”—A communication from James Hart, Melbourne, Victoria. 

2645. Henry HEADLY WILLLIAMS, Buckingham-street, Westminster, London, 
“Improvements in breech-loading fire-arms.”—Partly a communication 
from Albert Rohde, Furstenbrunn, Prussia. 

2647. WILLIAM ROBERTSON and JAMES GUTHRIE OrciAR, Dundee, Forfar, 
N.B., ** Improvements in apparatus for finishing textile fabrics.” 

2649. GrorGe BaLpwin Wooprurr, Cheapside, London, ‘‘ Improvements in 
sewing machines. ”—Petitions recorded 13th October, 1865. 

2653. WintiaM JAkpINE CoMBE MACMILLAN, JAMrS MASON, and JouN 
Vickers ScakBorouGu, Sunderland, Durham, “A certain composition 
having anti-corrosive and anti-fouling properties for the preservation of, 
and keeping clean the bottoms of, iron vessels, and also for the preserva- 
tion of iron submerged and iron structures exposed to the action of the 
atmosphere or water.” 

2655. JAMES Lamb Hancock, Tipton, Staffordshire, ‘Improvements in 
apparatus for polishing and brushing.” 

2657. James CARTMELL RipLty, Newcastle-on-Tyne, ‘‘ Improvements in 
apparatus for applying carbonic and other gases to iron and other metals 
in a molten state.” 

2658. CHARLES ALFKED ELLIoTT, Kensington, Middlesex, “An improve- 
ment in blinkers for horses and other aniwals.” 

2659. Ropurt STEPuUENS, Green-street, London, ‘‘ An improved barrow for 
use by builders avd contractors, aud also for general purposes.” —Petitions 
recorded 14th October, 1865. 

£661. Francis Wisk, Epwarp Fietp, Chandos Chambers, Adelphi, London, 
and Enocu HARkISon Aypox, Wand<worth, Surrey, “‘ Improvements in 
tteam boilers «nd other apparatus applicable to the beating and evapora- 
tion of liquids, parts of which improvements are applicable also to other 
purpos:s.” 

2603. CHARLES HENRY Murray, Loman-street, Southwark, Surrey, “ Im- 
provements in the construcion of skips for raising ballast, corn, coal, 
minerals, and other matters in bulk.” 

‘664, Joseri Orkin and Tuomas Grer, Little Britain, London, “ An im- 
proved fastening for books, portfolios, despatch buxes, and other similar 

rtic'es.” 

. Jon READING, SAMUEL ALFRED Reapinc. GeorGek EpwarD ReaDine, 
and FrepertcK Francis Reaping, Birmingham, ‘Certain improved 
methods of manufacturing or arranging the spring bolts and attendant 
parts of sleeve links and o'her like articles where the means of a 
portable connection are required.” 

26:9. Henry SKINNER, Worcestershire, “Improvements in apparatus 
for working railway switches, points, and signals.” 

2671. Tuomas McGrau, William-street, Sheffield, ‘‘ Improvements in the 
means of securing the handles of table knives and forks and other similar 
articles.”"—Petitions recorved 16th October, 1865. 

2673. ALBERT Fenton, Reiditch, Worcestershire, “Improvements in 
machinery for the manufacture of fixh hooks.” 

2675. RICHARD ARCHIBALD Brooman, Fleet-street, London, * Improvements 
in caloric or hot air engives.”—A communication from Guillaume Rein- 
lein, Barcelona, Spain. 

2676. Fraxcois Georers Sicanio, Boulevart St. Martin, Paris, “ A new or 
improved steam consuming apparatus or an apparatus intended to make 
eVailable as fuel all or part of the steam actually evolving from engines 
into the atmosphere, and also to absorb the smoke resulting from the 
combustion.” 

2677, AnTHUR Hittt Ilassaut, Wimpole-street, London, “* Improvements in 
the preparation of mat for food.” 

207%. EpwarD Bran:s, Kilburn, Middlesex, ‘‘ An improvement in treating 
animal charcoal.” 

2081. Hxxxy Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in machinery tur weavi' g the covering of blind-cord and other tubular 
fabrics."—A communication from Isaac Emerson Palmer, Middletown, 

Connecticut, U.S.— Petitions recorded 1ith October, 1865. 

283. Isaac GRreGoryY, Victoria Park, Manchester, ENocu Farr. Cavendish- 
street, Coorltou-upou-Medlock, Manchester, ard Wintiam Fakr, York- 
street, Chorlton-upon-Medlock, Manchester, ‘* Improvements in piano- 
fortes, harmoniums, and organs.” 

2687. James Rock, jun., Hastings, Sussex, “Improvements in common 

9, ved carriages, and in brakes for the same.” 

«C89. CHartrs Henry Cops, Birmingham, *‘ A new or improved sifter for 

: sifting cinders, siack, and gravel, and for other like purposes,”’ 

26/1. 4uoMAS CaTcuProLE. Lever-street, London, ** Improvements in reeds 

. for weaving cocoa-nut, jute, and other fibres.” 

“C93. JouN TayLor, jun., Christchurch-road, Streatham, Surrey, “ Im- 
:Ovements in tiles tur roofing.” 

“004. iHomMas Kixe, Park-road, Holloway, Micdlesex, *‘ Improvements in 
th? manufacture of chemical toys known as‘ Pharoah's serpents.” — 
Petitions recorded 18th October, 1865. 





















vements in forging and 


2695. Jostan Penton, Sheffield, Yorkshire, “ Im 
i © apparatus or tools em- 


swaging steel and iron wheel tires, and in 
ployed for that pu: 

2697. Georce Reverpy Guiseuin, West Strand, London, ‘‘An improved 
apparatus for forming or repairing the mouths of boiler and other tubes.” 
—A communication from Edward Clark, New York, U.S. 

2699. Joun Bauuarp, Buckland, Dover, Kent, “ Improvements in window 
blinds and screens.” 

701. Witttam CuarK, Chancery-lane, London, “Improvements in 
printing or impressing and dyeing fabrics and tissues.”—A communi- 
cation from Félix Déhau, Boulevart St. Martin, Paris.—Petitions recorded 
19th October, 1865. 

2703. ALLAN Lawaigs McGavin, Bucklersbury, London, **‘ Improvements in 
desiccating the leaves and flowers of plants and other vegetable substances 
and in the apparatus to be employed therein.”—A communication from 
Benjamin Dickinson, Calcutta. 

2707. FREDERICK THOMPSON, Birmingham, “ Imp fy 
and in the manufacture of the gussets of leather satchels, bags, and 
purses, and of the gussets of other articles made of leather.” 

2718. WituiaM SumNgER, Ashton, near Preston, Lancashire, “‘ Improve- 
ments in hinery or apparatus known as‘ roving,’ ‘ intermediate,’ 
*slubbing,’ and * throstle frames’ and ‘doublers,’ and also in winding 
machines used for preparing, spinning, and winding cotton, wool, flax, 
silk, and other fibrous substances,” 

2717. Remy Busssy, Trinity-square, Southwark, Surrey, ‘‘ Improvements 
in apparatus for splitting and preparing cane.”—Petitions recorded 20th 
October, 1865. 

2725. James Hit, Dickson, Great Dover-street, Southwark, Surrey, “ Im- 
provements in the process of and machinery for preparing flax, hemp, 
jute, china grass, and other analogous vegetable fibres fur spinning.” 

2727. Joseru WitiiaM Lea, Arundel-street, Westminster, London, “ Im- 
proved apparatus to be fitted to windows when cleaning, painting, or 
otherwise.” 

2731. WiLLIAM Parsons, Toronto-terrace, Brighton, Sussex, ‘* Improve- 
ments in mortising machines,” 

2733. ALEXANDER Pakkes, Birmingham, “Improvements in electric 
telegraph conductors.” —Petitions recorded 21st October, 1865. 

2735. Joun Orvis, West Roxbury, Norfolk, Massachusetts, U.S., ‘‘Im- 
provements in the construction of braces for bits, applicable also as 
stocks, handles, or holders for holding tools and other articles to which 
stocks, handles, or holders are applied.” 

2737. WituiaM Epwarp Gep@8, Southampton-buildings, Chancery-lane, 
London, ‘* An improved axle box jor supplying oil to the journals of 
railway vehicles."—A communication from Prosper Piot and Edmund 
Piot, Bully, Rhone, France,—Petitions recorded 23rd October, 1865. 

2745. Hypk BaremMan, Barnes, Surrey, and Epwarp Goocn GARRARD, 
Vauxhall, Surrey, ‘‘ Improvements in the construction of pumps for 
raising or forcing water or other liquids or fluids.” 

2747. Danie. Georck Staigut and Srerpnen Staieut, Charles-street, 
Hatton-garden, London, and James Curvexton, Elm Villa, Turnham. 
green, Middlesex, ‘ Improvements in the manufacture of keys for 
pianofortes and other musical instruments requiring such keys, and in 
parts connected with such keys.”—Petitions recorded 24th October, 1865. 

2749. WintiaM CLARK, Chancery-lane, London, “ Improvements in bath 
apparatus.”—A communication from Aloys Bungens, Boulevart St. 
Martin, Paris, 

2751. Grorae Lamp Soort, Manchester, ‘* Improvements in apparatus for 
moulding toothed or other wheels or pulleys on portions of circles for 
casting,” 

2753. Geones Aveustus Huppart, Brynkir, Carnarvon, “* Improvements 
in buttons and in attaching buttons to garments or fabrics.” 

2755. ALEXANDER Bewickt Biackpurn, York-buildings, Adelphi, London, 
“Improvements in apparatus to facilitate signals being made by 
passengers in railway trains,”—Petitions recorded 25th October, 1865. 
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Patents on which the Stamp Duty of £50 has been Paid. 

2863. ANN JEAN FERDINAND VIGNSULLE BREPSON, Boulevart de Beaumar- 
chais, Paris,—Dated 24th October, 1862. 

2394. ALFakp Pexk, Manchester.—Dated 27th October, 1862. 

2963. JAMES Mus@raVE, Bolton-le-Moors, Lancashire. —Dated 3rd November, 
1862. 

2830. Tuomas Goutston Guisiix, Hatton-gardesn, London.—Dated 25th 
October, 1682. 

2891. Joun James River, Thomas-street, St. John’s, Southwark, Surrey.— 
Dated 27th October, 1862. 

2887. Freperick Lipscomps, Strand, London.—Dated 27th October, 1862. 

2890. Freperic Lopovicus Heyrat Witttam Buneer, Gioucester-place, 
Brixton-road, Surrey.—A communication.—Dated 27th October, 1862. 

2892. Pau EmiLe Puacet, Cité Gaillard, Paris.—Dated 27th October, 1862. 

2900. EpMuND TaTuaM and AMos TaTuaM, lIlkston, Derbyshire.— Dated 28th 
October, 1862. 

2931. Paut GiFFaRD, Boulevart des Batignolles, Paris.—Dated 30th 
October, 1862. 

2946. Grores Speient, St. John-street-road, Clerkenwell, London.—Dated 
31st October, 1862. 

2908. ANDREW SHANKS and FrrpixaND Konn, Robert-street, Adelphi, 
Westminster, London. - Dated 29th -Uctober, 1862. 

2922. Freperick Luke Stott, Rochdale, Lancashire.—Dated 29th October, 
1862 


862. 

2927. Francis Greeory, Manchestcr.— Dated 30th October, 1862. 

2937. WituiaM Renwick Howpitcn, St. Andrew's, Wakefield, Yorkshire.— 
Dated 31st October, 1862. 

£951. James GanxtTH Mansuaut, Leeds, Yorkshire.—Dated 31st October, 
1862. 

2985. Joseru Suirt and Cuax.es Brieas, Alders Mill, Tamworth, Stefford- 
shire. —Dated 4th November, 1862. 

3052. ALOIsE GRAEMIGER, Wallenstadt, St. Gall, Switzerland.—Dated 12th 
November, 1862. 

2971. Danie, ScaTreraoop, Nottingham.—Dated 3rd November, 1862, 

2978. Joun McKean, Walmer Bridge Millis, Preston, Lancashire, and 
‘TnoMas GREENALL, Manchester.—Dated 4th November, 1862. 

2969. WiLt1aM CLakK, Chancery-lane, London.—A communication,— Dated 
8rd November, 1862. 

2698, Joun Perris, jun., Rochdale, Lancashire, and James Trau, Sowerby, 
Yorkshire.— Dated 5th November, 1862. 

3010. CuaRLEes Orto HEyL, Berlin, Prussia.—Dated 7th November, 1862. 

3111. Joun Bresy EpMonson and James Carson, Manchester, and Joun 
Buayock, Carlisle. —Dated 19th November, 1862. 

2987. AuGust ConkaD Dewiks, Nicholl-square, Aldersgate-street, Londor.— 
Dated 4th November, 1862. 

3013, Tuomas GreENwoop and JaMes ScHorieLp, Rochdale, Lancashire.— 
Datei 7th November, 1862. 

3006, Henry Grirrin, Silvertown, Essex.—Dated 6th November, 1962. 

3075. Epwakp Kiasy, Birmingham.—Dated 15th November, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

2409. WiLLtaAM Munro, Bartholomew Close, London.—Dated 28th October, 
1558. 

2406. Arne. Heywoop, Manchester.—Dated 28th October, 1858. 

2411. Water Haut and ArtuuR Weis, Erith, Kent.—Dated 28th 
O-stober, 1858. 

2429. Groxek Davis, Serle-street, Lincoln’s-inn,—A communication.— 
Dated Ist November, 1558. 

2481. Hexsent Newros Penrice, Witton Ilouse, near Norwich.—Dated 
6th November, 1858. 

24e0 Enocu Fieipisc, Todmorden, Lancashire.—Dated 4th November, 
1858. 

2449. NATHANIEL SuaTTsweLL Dopos, §t. Paul’s-churchyard, London.— 
A communication.—Dated 2nd Noveaber, 1858 

2458. Joun Fow er, jun., Ropgat Burton, and Davin Greta, Cornhill.— 
Dated 3rd November, 1838. 

2505. Joun Louis JuLLIoN, Stonywood Works, Aberdeen, N.B.—Dated th 
November, 1858. 





Notices to Proceed. 

2448. Wittiam Unwiy, Sheffield, “Improvements in the manufacture of 
iron.”—Pertttion recorded 25th September, 1865. 

2485. Benjamin Wren, Stockton-on-Tees, Durham, ‘‘ Improvements in 
grinding wheat and other grain, and in apparatus fur drying aud improv- 
ing the condition of damp wheat or other grain.” 

2494. Isaac SmitH and WituaAM Foruerremt, Batuo, Birmingham, ‘‘ Im- 
provewents in apparatus for heating, evaporating, and couling tiquids.”— 
Petitions recorded 28th September, 1865. 

2509. JAMES AUSTIN Mge, Fauisworth, near Manchester, ‘‘Certain improve- 
ments m telegraph cables.” 

2510. Joun WirurroeN Hurst, Deptford, Kent, “ Improvements in life 
rafts.” 

2516. Joun WiLL1AM Moore MILuar, Southses, Hante, ‘ An improved process 
for preparing skins and h.des or leather so as to render such substances 
waterproof and mure durable than heretofore.”—Petitions recorded 30th 
Sept mber, 1865. 

2522. James WILLIAM TYLER, Abingdon-street, Westminster, London, ‘‘ Im- 
provements in the means employed for fixing sheet metal for roofing aud 
other purposes.”—Petition recorded 2nd October, 1865. 

2559. WitLiAM Henky PuHivuips, Nunbead, Surrey, “ Improvements in 
apparatus and means for exunguishing fires, part of such improvements 
being applicable for other purposes.”—Pelition recorded Sth October, 
1865 





2589. Toomas MaTtnEW Gisnorng, Lymington, Southampton, “ Improve- 
ments in the means loyed for cl ing the bottoms of ships or 
vessels.” —Fetitvon recorded 7th October, 1865, 

2648. Jouannes De Witt BrinckerucrY, New York, U.8., ‘‘ An improve- 








ment in preparing paper and the surfaces of other materials for use in 
photography.” —Petition recorded 13th October, 1865. 

1693. PsTeR ARMAND LE CoMTE Ds FoNTAINEMOREAU, South-street, 
Finsbury, London, “ Certain imp iu hinery for the manu- 
facture of horse-shoe and other nails."—A communication from Bervard 
Courvoisier, Maxime Antoine Ducis, and Francois Bigoy, Lyons, France. 

1896, Cuaruxs Ross Bamber, Jersey, “ A new or improved apparatus for 
producing the mag light.” — Petitions recorded 24th June, 1865. 

1700. Morris Asnpy, Staives, Middlesex, “ An improved brewers’ and 
distillers’ refrigerator, or apparatus for cooling liquids, condensing steam, 
or other vapours,” 

1701, Josse Eatpoe Spanocur, Rue de |’Equerre, Antwerp, Belgium, ‘‘ An 
improved hydraulic apparatus for producing motive power.”— Petitions 
recorded 26th June, 1865.; 

1710. Henry Suaw, Lorrimore-square, Walworth, Surrey, ‘ Improve- 
ments in the means of, and apparatus for, retarding the velocity of the 
wheels of railway and other carriages when in motion.” 

1714. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in cotton gins,"—A communication from Frederick Tabor Ackland, 
Henry George Mitchell, and Mustapha Mustapha, Zagazig, Egypt.— 
Petitions recorded 27th June, 1865. 

1716. Henry Gores Farrsurn, St. Luke's, London, ‘* An improved mode 
of combining and forming smal) coal or coal dust into lumps, blocks, or 
otherwise, to be employed for the purposes of fuel.” 

1727. Wiu1amM Boruam, Sheffield, “ A new and improved food or fluid re- 
gulator for feeding-bottle and other tubes.”—Petitions recorded 28th 
June, 1865. 

1781. Joun Cox, Georgie Mills, Edinburgh, “ Imy 
rowlocks, seats, and fittinys for boats and vessels.” 

1734, ALEXANDER Prince, Trafalgar-square, Charing Cross, London, “ A 
new or improved self-acting apparatus for distributing the feeding 
materials in high furnaces,"—A communication from Emile Langen, 
Trois-dorf, Prussia.—Petitions recorded 29th June, 1865. 

1737. WituiaM Scuorieip, (Heywood, Lancashire, “ laprovements in the 
manufacture of gas retorts and other articles made of fire-clay, and in 
furnaces for burning the same, and for other purposes.” 

1744. WittiaM Hook Davey, Blundell-street, Caledonian-road, London, 
“ Improvements in washing machines.” 

1746. Louis Faurs, Passage des Petites Ecuries, Paris, “ Improvements in 
railway carriages, which improvements are intended to neutralise the 
destructive effects arising from the collision of trains."—Petitions recorded 
30th June, 1865. 

1747. Gerona Vavirs, Serle-street, Lincoln’s-inn, London, “ Improvements 
in knittig h "—A Cc ication from William Williams Clay, 
Philadelphia, Pennsylvania, U.S. 

1749. JAMES ATkins, Birmingham, *‘ Impr ts in the facture of 
certain kinds of metallic wubes and rods, an! in ornamenting metalic 
tubes and rods,"—Petitions recorded 1st July, 1865. 

1758.,Gror@x LURN and Daniet Huan, Norwich, Norfolk, “ Improvements 
in the manufature of mats, matting, and brushes,” 

1760. MAntin Benson, Hinde-street, Manchester-square, London, “ Im- 
provements in steam-pumping machines or engines,""—Petitions recorded 
3rd July, 1865. 

1770. Ricuakb ARCHIBALD BRoomaN, Ficet-street, London, ‘‘ A new or im- 
proved method of dissolving pitch.’’—-A communication from Francois 
Celestin Armelin, Paris.—/etition recorded 4th July, 1865. 

1771. WittiaM Epwarp Genes, Wellington-street, Strand, London, “ An 
improved circular endiess railway.”—A communication from Ernest 
Michaux, Faubourg St. Martin, Paris, 

1779. Haxry EMaNvUEL, New Bond-street, London, ‘ Anew manufacture of 
or improvement in ornaments for personal wear.”—/etilion recorded bth 
July, 1865. 

1753. James Henry Smiti, Oxford-street, London, “ Improvements in 
harmoniums, organs, or other musical instruments, a part of whicn in- 
vention is applicable to turning over the leaves of music.” 

1784. Wittiam = Tuomson, Glasgow College, and Cromwett FLEETWwoop 
VaRLEY, Fleetwood couse, Beckenham, Kent, “‘ Improvements in electric 
telegraphs,.’"—/etitions recorded 6th July, 1865, 

1794, PIERRE MATHUURIN CHARLES BgzixL, Boulevart Sébastopol, Paris, “ Im- 
provements in the manufacture of chains, bracelets, necklaces, and 
other articles of jeweliry.” 

1795. AvoustIN Frat cois MOREL, Boulevart Sébastopol, Paris, “ An 
improved portable pocket gas generator or gazogene.” 

1796. Eric HUGO WALDKNSTROM, Manchester, “ Certain improvementa in 
machinery or apparatus to be employed in the manufacture of metallic 
bolts, rivets, aud spikes.” — Petitions recorded 7th July, 1865. 

1866. Joun Paut Baven Le Patouret, Garden Reach, Catcutta, Bengal, 
** Improvements in ventilators.”—Petition recorded 18th Juiy, 1805. 

1893. Ricuarp Cuark Bristow, Chicago, Cork, Illinois, U.S., ** Improve- 
ments in slide valves,”— Petition recorded 20th July, 1805, 

1913. Wittiam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in the construction of valves for steam and other engines,”"—A 
communication from Thomas Shrimton Davies, Jersey, New Jersey, U.S, 

1915, Marruew Piers Watr Bourton, Tew Park, Oxfordshire, “ Improve. 
ments in obtaining motive power when heated air or w:iform fluid is 
employed."—Petitions recorded z2nd July, 1865. 

1948, RUSSELL MorTIMER,; Bush-lane, Loudon, ** Improvements in instru- 
ments for marking or impressing railway tickets,"—Petition recorded 
27th July, 1865. 

2092, WittiaM Epwarp Nawron, Chancery-lane, London, “An improved 
burglar-proof lock.”—A communication from Charles Gushing Dicker- 
man, Boston, Massachusetts, U.S., and Gilbert Smith, Springfield, 
Massachusetts, U.S.—Petition recorded 12th August, 18065, 

2103. James Broun, Ardgowan-:quare, Greenock, Renfrew, N.B., “ Im- 
provements in revolving fire-arws, in projectiles, and cariridgcs.”— 
Petition recorded 1ith August, 1865. 

2212. Epwarp Davies and Ricuarp Horss Taunton, Birmingham, “ An 
improved combination drill brace.”—Vetition recorded 28th August, 1865. 

2223. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for propelling vessels."—A communication from Ambroise Raphin, 
Boulevart St. Martin, Paris. — Petition recorded 20th August, 1855. 

2260. Joun Laks, Devonport, Devonshire, * Improvements in tubular 
steam boilers, vr generatois for agricultural or other lecomotive 
steam engines.” — Petition recorded lst September, 1865. 

22096. JAMKS DAWSON, Greenock, Renfrew, * luprovements in supplying 
charcoal to sugar decolorising vessels, and in apparatus therefor.” 
Petition recorded ith September, 1865, 

2344, Jossra Pact Woovsury, Boston, Suffolk, Massachusetts, U.S., “ A 
locomotive car.” —Petition recorded 13th September, 1865, 

2380. GkokGE AUGUSTUS KEENE, Newbury port, Essex, Maseachusetts, U.S., 
“ An improved feathering paddle wheel.”—/ctition recorded 18th Septem 
ber, 1805. 

2437. Joseru Doxneuu, Liverpool, “ Certain improvements in machinery 
for cutting or mincing meat and stuffing the same into skins or intestines 
for forming wes.” A tion from Purches Miles, New 
York, U.S.— Petition recorded 23rd September, 1805. 

2534. CHARLES JAMEs TINKKR, Pontefract, Yorkshire, ‘‘ Improvements in 
the manutacture of lozenges, cakes, and other similar articles, from 
plastic substances,” —Petition recorded 3rd October, 1865. 

2584. CuaAkLES HaNsON MBLLOR, Uidham, Lancasbire, “Certain improve- 
ments in telegraphic communication for the purpose of indicating 
danger.” 

2585. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “Improvements in apparatus for preparing skins for tanning, and 
for currying or Oressing the same.”—A communication from Prosper 
Dumas, Roanne, France. —/etitions recorded 7th October, 1865. 

2631. James Broveguton Epee and Kyvocu Hinxp, Bolton, Lancashire, 
“Certain improvements in machinery or apparatus for twisting or 
doubling cotton or other yarns.” 

2635. WiLLIAM Matuer, Manchester, “Improvements in heating calender 
bowls and other cylinders or rollers,"—/etitions recorded 12th October, 
1365. 

2643, WILLIAM Hause Garry Jones, Crosby-square, London, “‘ Improve- 
ments in machivery employed for crushing, amelgamating, and washing 
gold quartz and other miuverals or matters containing gold or other 
metal.—-A communication from James Hart, Melbourne, Victoria— 
Petition ricorded 13th October, 1865. 











ments in oars, paddles, 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications, are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued, 


List of Specifications Published during the week ending 
4th November, 1865. 

BIET*, 4d. 5 3233, 10d. ; 3234, 4d. ; 3235, 4d. ; 3236, Is. Qd.; $237, 10d, ; 
32:8, 8d. ; 3239. 1s, 4d.; 3280, 4u.; B2Hl, Od. ; 3242, 1s. ; 3243, 10d. ; 
$244, Is, 5 3245, 4d. ; 3246, 4d.; 3247, 4d. ; 3248. Sd. ; 3290, 4d. ; 3250, 1s, 2d. 5 
8251, 1s. ; 3252, Id, ; 3253, 8d. ; Sod, Luu. ; 4255, Bu. ; 325d, 4d. 5 3257, Ad. 5 
8, Sd. ; 325, 104, ; S260, 4d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 
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Russia.—(From our Correspondent.)—The Vulkan—a company 
for naval shipbuildiag and mechanical engineering at Stettin—bas 
decided on increasing its capital by 800,000 thalers. The original 
capital was J,000,000 thalers. The new capital is to take dividend 
after 1866. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, $c. 

962. J. G. N. AtLeyns, Alfreton, Derby, “ Tractwn engines.”—Dated 5th 
Mach, 1865, 

This part of this invention relates to a mode of imparting motion to the 
driving wheels of traction engines by means of a worm and worm wheel. 
For this purpose the patentee arranges two steam cylinders, one on each 
side of the smoke-box, to act upon either one and the same crank, or two 
separate cranks of a crank shaft, act d in the longitudinal centre line of 
the engive. This crank shaft is connected by means of universal joints or 
other suitable coupling, and an intermediate +baft to the worm in gear with 
the worm wheel fixed on the axles of the driving wheels, to the axle boxes 
of which the framing carrying the worm is attached. The worm is made 
of such a pitch as just to be capable of being made to revolve by the worm 
wheel, so that the engine is not made to stop dead when the steam is shut 
off. If in the above-described arrangement both steam cylinders are nisde 
to work upon one and the same crank at right angles to each other, the 
slide valves to both cylinders can be worked by one and the same cam or 
eccentric upyn the crank shaft. Another part of the invention has 
reference to a mode of imparting motion to traction engines by means of 
an endless band or chsin wheel on the crank shaft of the steam engine, 
and round a pulley or chain wheel on the driving wheels arranged in such 
a manner that either a fast or a slow motion may be imparted to the 
driving wheels. For this purpose the pulley or chain wheel upon the axle 
of the driving wheels is made to run loose upon the axle, but is capable of 
being fixed upon the same by means of set screws. To this pulley is 
attached a pivion in gear with a spur wheel fixed upon as parate shaft, 
and upon this is also fixed a pinion in gear with a spur wheel fixed on the 
axie of the driving wheels. By this arsangement it will be seen that, if it 
be required to impart a quick motion to the driving wheels, the pulley or 
chain wheel upon the axle will have to be fixed upon the same by means of 
the »crews before stated, a) d the wheel and pinion upon the separate shaft 
be slid out of gear, or thrown out of gear by an eccentric or other suitable 
arrangement, when the driving wheeis will be driven directly by the band 
orchain, If, on the other hand, it be required to impart a slow speed to 
the driving wheels, the pulley or chain wheel is made to run loose upon 
the axle of the driving wheels, when the pinion attached thereto will impart 
a recuced motion to the spur wheel on the separate shaft, and the pinion on 
the latur will import a stil) farther reduced mution to the spur wheel fixed 
on the axle of the driving wheels. 

982. J. G. Jones, Newport, Monmouthshire, “ Apparatus employed to actuate 
the valves of engines woiked by steam, air, or other fluid.”—Dated 6th 
April, 1865. 

These improvements are applicable to engines employed for giving motion 
to picks or cutting tools or instruments such as are used in getting coal and 
Other minerals, and for performing other work wi ere the length of each 
succeeding stroke of the engine may vary by reason of interfering causes. 
The arrangement of apparatus preferred for carrying cut the invention is 
applicable when working with an engine having a horizontal cylinder, 
Tke piston rod is holiow, and has within it a rod which, at its outer end, is 
connected to one end of a lever, which at its other end is connected to a 
slide valve. The rod which is received into the hollow piston rod has fixed 
on it at one ed a dise or piston which fits but slides very freely in the 
hollow piston red. The other end of the rod which slides within the piston 
rod passes through a stuffing box in the cover at one end of the cylinder 
ot the engine, ad such siding rod has a collar on it where it comes against 
th piston ; +o that, when the piston of the engine is moving back, atter it 
has performed a stroke, it forces the siding vod back, and, consequentiy, 
revi rses the valve ; tut when the piston is makin the next stroke, should 
the piston be prevented making a complete stroke trom end to end of the 
cyiineer, then the tappet or instrument which the patentee prefers to be 
a cylinver of lad lined or bushed with brass) will, by its momentum, con- 
tinue its motion, and it will slide along the rod within the hollow piston 
rod, + nd will strike egainst the disc, and cause it and the rod to which it is 
fixed to slide within the piston rod, and thus move or reverse the valve. 
986. P. Huaon, Paris, “ Gas engines.”—Dated 6th April, 1865. 

This invention relates to gas engines in which motive power is obtained 
by the explosi n or combustion of gas or gaseous matters acting upon a 
piston in a eylineer, and thereby producing motive power. Hitherto such 
exp sion or combustion bas ben effected by an electric spark, but this 
m: de the patentee believes to be uncertain and irregular, The object of the 
present improvements is to produce the explo ion or combustion with 
certainty ani at regular intervals, For this purpose, according to this 
inve: ion, he employs slide vaives or other valves carrying ges burners or 
ne zzles supplied with gas under pressure, Which is lighted by outer gas 
burners kept constantly kind d, and either attached or not to the valves. 
These vaives, which work against orifices in the cylinder so as to open and 
close them, bring the burners to and from these orifices at certain intervals, 
and they thus admit, intercept, and rgulate the supply of working gas to 
the cynncer, and also permit and shut off the escape of gas therefrom after 
the ex; losion. Or separate valves may be used for these purposes, Gas, or 
an explosive gaseous compound, is admitted into the cyl nder through an 
induction port, and at the required moment tbe valve brings the flame of 
the burner in contact with thi» gas or gaseous compound, so that it ignites 
avd explodes, and thereby moves the piston, and at the proper time the 
valve opens the eduction port and allows the residuary gases to escape. 
The burner is extinguished by the explosion, and is re-lighted by the outer 
burner. He injects water or other vaporisivg liquid in showers or other- 
wire mto the cyiinder to cool it through a passage opened and closed by the 
same valve as the one which carries the burners, or by a separate valve. 
He constructs an improved slide valve or set of valves, for the purposes of 
the invention, with burners at the ends or at the centre, and with channels 
for the inlet and outlet of the gases, In order to distribute the gases 
equally, he sometimes uses a supplementary slide valve, which works out- 
side the other valves on a seat which is rectsscd to form a chamber for air, 
He usually feeds the cylinder from a mixing chamber into which gas is 

forceu and air is drawn, 

10:2. 8. Moors, Liverpool-strect, Bishopsgate street, London, “ Blectro- 
magnetic engines.” — Dated 8th April, 1865, 

This invention reiates to certain improvements in the construction of 
eli ct o-magnetic engines, Whereby motive power is acquired applicable to 
driving machinery, and as a substitute for the steam engine. The engine 
consists of four pillars or standards on a foundation or bed plate supporting 
a table, on which the moving parts are supported in two bearings or 
journals by the driving shaft, a space being formed in the centre of the 
table for the working of the fly wheel. The driving shaft extends beyond 
the width of the table, and carries at each end a crank set reverse to each 
other, From the cranks connecting rods descend, and are joived to vertical 
slide rods, upon which armatures or keepers of a circulai or other form are 

laced ; these armatures are loose on the rods, and are kept at a proper 
eve! by means of stops cr projections on the rods, so as to prevent their 
being drawn beyond such level. On stands where the magnets are fixed 
on euch side of the bed or foundation of the engine two pillars are erected 
and suppert second magnet stands, through which the slide rods pass ; 
these stands cach support two electro-magnets, making four electro- 
magnets on each side of the engine, two for each of the armatures, Now 
it is evident, if each armature is set at a diffrent level, the difference in 
each case being the same, that, if the clectro-magnets be successively 
brought into action by a current of electricity, the armatures will be in 
turn attracted and drawn down to the megnets, and thus the cranks will 
be turned, giving motion to the shaftand fly wheel, and communicating 
power by means of toothed or other gearig. The pillars supporti xg the table 
are formed hollow, and are insulated from the table. Just below the level of 
the table there is fixed to each pillar an arm extending unde: the table 
towards the crank shaft; to the end of each arm a flat spring is let in, and 
fixed by a screw, and to the end and upper surface of each spring is rivetted 
a metal contact piece, having a platinum surface ; these four contact pieces 
should be just under the axle. On the table there are also four flat 
curvilinear springs secured by screws. The ends of these springs als» come 
under the axle, and exactly over the lower contact springs, and are also 
provided with platinum at the part where they correspond with the under 
spring, On the crank shaft, and above these four sets of springs, are 
kc yed four projections or depressors set respectively in pairs reverse to each 
other, but eaci pair making two separate contacts, following the other in 
succession, It will thus be obvious that, if the crank shaft revolve, each 
depresser will force the upper a into contact with the lower springs, 
and thus bring the pillars and table into metailic connection, From a 
battery or batteries of any convenient kind po-itive electricity is conduc ed 
to the lower set of magnets on one side of the engine, and thence by a wire 
under the foundation to one of the pillars; the current then travels along 
the arm snd lower spring, thence to the upper spring and table, wheu 
contact is established, and ultimately to an insulated wire connected by a 
binding screw to the under pert of the table down one of the hollow 
pillars, or outside the pillars, if solid, underneath the table, and to the 
negutive binding screw of the battery. From the positive binding screw 
the wires ent.ring all the magnets are soldered together or united so that 
contact is successively established by the rotation of the axle and the 
contact springs. The upper series of magnets on the same side is next 
brought in contact, then the lower on the opposite side, and, lastly, those 
above them ; the rotation of the shaft will now have brought the first lower 
series : new contact, and thus the continuous motion of the engine is 
effected. 

1029. J, H. Jounson, Lincoln's-inn-felds, London, ‘‘ Steam generators."—A 
communication.—Dated 1ith Apri, 1865, 

This inyention relates to a peculiar mode of constructing steam 





generators, which is also applicable to the constructing of condensers or 

coolers, and consixts in the employment of a number of hollow slabs or 

chambers of cast iron, each slab or chamber being posed of any desired 
number of hollow spheres, cast together with curved necks, so as to 

tablish a free i between all the spheres in each hollow slab 
or chamber. A number of these hollow slabs or chambers are disposed side 
by side in any desired form or arrangement, according to any desired contour 
or form of the generator or condenser to be erected, and they communicate 
with each other by cross connections made at one or more of the corners of 
each slab or chamber. These cross connections are made by forming 
spherical joints on the slabs or chambers, and interposing a correspond- 
ingly-shaped joint ring between each of the adjvining chambers, the 
chamber and joint rings being tightened up by long screw bolts passing 
through the series of chambers and j»int rings, which are tightened up by 
nuts outside the end chambers of the series. At convenient points for 
supplying water or taking off steam an outlet or branch is furmed in con- 
nection with one or more of the intermediate joint rings, which branch is 
provided with a flange, or with a screw thread, for the connection of a pipe 
therewith. The spherical chambers at two opposite edges of each slab may 
be cast open for the facility of removing the core, and their necks are then 
closed by means of screwed plugs or otherwise. In erecting a boiler accord- 
ing to this invention, it is preferred to place the slabs at an angle of about 
forty-five degrees, and so as to form the sides and top of the furnace, some 
of them being under the furnace, the fire being made to act with the 
greatest intensity against either plain edge of each slab. The weight of 
each slab is supported on a chair or bearer at or near the bottom or lowest 
corner thereof.—Not proceeded with. 

1051. A. V. Newton, Chancery-lane, London, ‘* An improved construction 
of Giffard injector.”—A communication.—Dated 12th April, 1865. 

This invention consists in using the overflow water to control the admis- 
sion of the water or steam, or both, to the injector, so that the pressure 
inside the chamber caused by an overflowing jet shall diminish the supply 
of water, or increase the supply of steam, or it may effect both, while the 
water which has escaped at the point of overflow to produce this effect, 
being retained in contact with the jet, will be drawn in again whenever the 
supply of water is too small or the supply of steam too great, and thus 
produce a partial vacuum in the overflow chamber, reverse the previous 
operation, and re-adjust the instrument to the new condition without any 
Waste at the point of overflow, 

1052. H. Leonuarnt, St. Gail, Switzerland, ‘* Motive power engine.” —Dated 
12th April, 1865, 

The action of this new motive power engine is based upon the property of 
solids or bodies of a certain specific gravity when immersed in a fluid 
of greater specific gravity te rise or ascend to the surface of such 
fluid. This buoyancy represents a greater or lesser force or power 
according to the greater or lesser difference between the specific 
gravities of the body and that of the fluid,'and the size of or the dispiace- 
ment caused in the flad by such body. In carrying out the invention the 
patentee uses a number of such bodies, which he calls floats, and which he 
prefers to construct in the form of cylinders with flat ends. These tleats, 
placed horizontally and parallel to each other, are hinged or linked together 
80 as to form an endless chain. This chain of floats is suspended over two sets 
of pulleys or discs fixed upou two horizontal shafts placed in the same 
vertical plane, the one above and the other below the tank for holding the 
water or other fluid. ‘The sa‘d pulleys or discs are shaped to fit the floats, 
One half of the chain of floats passes through the centre of the tank hold- 
ing the water, and the other half passes outsuie the tank through the air. 
As the weight of the floats and connecting links on the one side of the 
pulleys is exactly balanced by the weight of the floats and links on the other 
side, it is evident that, in this cave, neither the specific gravity nor the 
weight of the floats enter into the c:iculation of the power of the machine, 
which is simply determined by the displacement caused in the fluid. The 
fluats might, therefore, be formed of solid iron cylinders, but in order to 
prevent unnecessary weight, and cons: quent wear and t ar, he prefers to 
make them as light as is consistent with the necessary strength aud solidity 
of the chain, and he constructs them of thin sheet metal formed into iubes 
or hollow cylinders with flat ends. The floats when in motion enter through 
the bottom of the tank, and rise up by their buoyancy throngh the water ; 
they then pass over the top pulley, descend outside the tank, and passing 
over the bottom puiley, again ¢uter the tank, and soon. In order, how- 
ever, to render this motion possible, itis absolutely necessary to relieve the 
entering floats from the pressure of the water column, and this is effected 
by mea..s of an entrance chamber formed on the bottom of the tank, which 
is fitted with ingress and exress slides for the floats, and also with certain 
valves in connection with other parts, by means of which the communica- 
tion with the water in the tank is cut off and again re-established, and the 
water pressure neutralised when required through the action of a vacuum 
chamber. 

1059. S. Dawson, Springfield, J. Buraess, Saddlerorth, and J. Witson, 

ossley, ** Metallic pwtons.”—Dated 13th Apru, 1865, 

This invention relates to a novel method of cffvcting an even expansion 
of the metallic packing rings of metallic pistons employed in the cylinders 
of st:am or other engines, and consists in the application, employment, and 
use of ahelical, coiled, or other spring, acting with a downward pressure, so 
that when compressed by the cover of the piston and its screws they act 
upon and impart a lateral pressure to the ordinary V ring employed to ex- 
pand the packing ring», which pressure may be received by an cxtra ring 
eucircling the piston biock, and be thereby transferred to the ordinary V ring 
to press the same outwards to keep the packing rings in contact with the 
interior surface of the cylinder, When one spring is employed it encircles 
the piston block, and is forced down by the screw acting on the cover of 
the piston, and presses upon the afore-aid extra ring, the inner surface of 
which fits and slides upon the piston block, its extra surface being inclined 
or wedge-shaped, and acts against the inner surface of the ordinary V rivg 
and presses it outwards, — Not proceeved with. 

1062. R. A. Brooman, Fleet-street, London, ‘* Apparatus for feeding boilers, 
raising water, and propelling vessels."—A conimunication.—Dated lth 
April, 1865 

This invention consists of an apparatus which draws and discharges cold 
water by producing a vacuum above hot water by means of steam or dilated 
air, and by employing in preference as a distributor a self-acting float, which 
regulates the introduction and escape of the steam. Thus, by alternately 
producing pressure and vacuum on the surface of hot water, the inventor 
forms a liquid piston with hot water for drawing and discharging cold 
water ; this is the characteristic feature of the invention. 

1064. W. BrearvMone, Parkhead, Lanarkshire, “ Arrangement of furnaces 
used for puidling and re-heating iron, the generation of steai, and other 
similar purposes.” — Dated 13th April, 1865. 

This furnace consists of a hop,er or chamber in which the fuel is placed 
in the green state ; the chamber being situated above the fire doors, as the 
coal descends, it becomes coked, and in this state is burned in the body of 
the furnace.— Not proceeded with. 


Cass 2.—TRANSPORT. 

Including Railways and Plant, Road- Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, 

Harness, ge. 

1021. G. Votet, Aldershot, ‘‘ Mechanical arrangements for stopping or 
retarding railway carriages, wagons, and trucks."—Dated th April, 
1865. 

This invention consists in causing the buffer rods to work the brakes, to 
accomplish which the inventor lowers the buffers and buffer rods to a level 
with the axles of the wheels, so that the brake blocks, which are affixed to 
the ends of the buffer rods, come directly opposite the flanges of the wheels, 
In order that the buffer rods may be so lowered, the main framing of the 
carriage should be prolonged downwards, and the buffer rods made to work 
easily through bearings placed in the said projecting portion. To prevent 
the carriages from rushing upon each other distance pieces may be fitted to 
the back and front framing of each carriage, and may be made to fold up 
out of the way when not required, the said distance pieces being of such a 
length that the brake blocks may come against the flanges of the wheels 
when the buffers of any carriage are pressed by the previous or followmng 
carriage or carriages. As soon as the train is stopped, or a unifor'm 
retarded speed is obtained, the carriages adjust themselves, and so relieve 
the wheels from the action of the brakes. —Not proceeded with. 

1022. J. J. Myers, Southampton, ‘‘ Compensating wheel to be used with 
locomotives, carriages, and other vehicles on rai ways and tramrortds, in 
conjunction with or without the wheels now wed, wm order to obtain at 
curv.s and other parts of the road a rolling instead of a sliding motion 
now «pected by wheels in present use on railway and other tramroads.”— 
Dated 11th April, 1865, ’ 

In performing this invention the inventor uses, First,a dise or circle of 
metal or other material (of a less diameter than the wheels now in use on 
railway or other tramroads), to be built of one or more pieces, which disc 
or circle is to be keyed fast on the same axle at the opposite end to another 
fixed wheel, similar to that now used on railways, and which wheel the 
inventor proposes still to use in connection with, and alternately with, this 
invention ; and in order to equalise the sizes or diameters of the disc with 
the other wheel, he uses (outside, the said disc, but connected with it) a 
loose tire, periphery, or circle of metal, with an outside flange to suit the 
shape of the rail and to overlap the rail on one side. He aiso uses a flange 
or flanges in the inside part of the said loose tire, periphery, or circle of 
metal, which is to fit and work insive one or more grooves or recesses, 
formed or built in the disc or inner circle by means of two or more metallic 
plates or circles fastened or bolted together. The iuner dise and the outer 
tire or periphery are thus strongly connected together, but are at liberty to 
move independently of each other, and obey the demand at curves to 
revolve or roll at variable speeds suited to the eccentricities of the other 
fixed wheel and the road. Secondly, he uses the loose tire, peri»hery, or 

















circle of metal with one or more recesses or grooves interually, and without 





the flange in the inside, and he constructs and builds or casts the inner disc 
or circle, which is keyed on the axle of the carriage, and which revolves 
inside the loose tire, in such a manner that he may use plates or studs, or 
pieces of metal inserted or bolted, or both, to be titted in o the recesses or 
grooves of the loose tire, periphery, or circle of metal, in order to connect 
and prevent separation from each other when in use. He a'so uses lubri- 
cating means to prevent firing or adhesion of the inner disc and outer loose 
tire, and to assist their proper and intended simuitaneous or independent 
action, as may be required with and of each other.—Not proceeded with. 

1024. S. Wricut, Smethwick, Staffordshire, “ Carriage and other wheels.”— 
Dated 11th Apri, 1865. 

The patentee claims making metallic hubs of the said wheels of a hollow 
cylinder or barrel which is fixed on the axle-vox, upon which hollow 
cylinder or barrel are situated a fixed and movable plate or cheek, or two 
movable plates or cheeks, between which plates or cheeks the spokes of the 
wheel are fixed by the screwing home of the said movable cheek or cheeks, 
or making the said cheeks or plates of the hub upon the axle-box instead of 
upon a hollow cylinder or barrel. Also making tne ends of the spokes fixed 
in the said hubs of a taper or wedge figure, and of greater strength at the 
said taper or wedge part than at any other part. Also making the said 
tires of bars of iron or steel having flanges on one or both sides, substantially 
as described. 

1025. W. CuarK, Chancery-lane, London, ‘‘ Horse-shoes."—A communication, 
—Dat-d 1ith April, 1885. 

The patentee claims, Fir-t, a sectional jointed horse-shoe, which is so 
constructed that it can be expanded or contracted in width either at the 
heel or at an intermediate point between the heel and toe, or at both of 
the said points, at pleasure, as described. Secondly, a sectional juinted 
horse-shoe, which is constructed with one or both of its heel sections 
jointed to forward jointed sections, as described. Thirdly, so constructing 
the pivot pins of the sectional jointed horse-shoe that they constitute a part 
of the uuderlapping portions of the sections, as described. Fourthly, the 
use of certaiu projections applied to a sectional jvinted horse-shoe in such 
manner as to strengthen the sections at the joints, and to constitute caulks 
for preventing the horse from slipping, as described. 

1030. J. H. Jounson, Lincoln’s-inn fields, London, “* Means of communicating 
between the passengers and guards of railway trains, or between two or 
more different situations.” —A communication.—Dated llth April, 1865, 

The patentee claims the combination of ove continuous main or line 
extending throughout the length of the train, or between any two or more 
situations, with branch connections or cords leading to the lucalities whence 
signals are to be given, and operating upon spring discs or other equivalent 
indicaturs, such branch connections or cords being so arranged with respect 
to the main line that the action of any ove branch does not affect any of 
the others, as described. 

1085. J. DuDLEY, Coventry, ‘‘Coup'ings for railway carrvages, wagons 
trucks, de.” —Dated 11th April, 1865. 

This improved coupling consists of a hook and eye, one of each being 
attached to each end of the carriage, wagon or truck. The eye, which 
is composed of iron or steel, is made to rise and fall back, by means of a 
hinge, when not in use, so as to prevent the carriages or wagons from 
uniting when not de The hook, which is composed of the same 
material as the eye, is made with a sloping poist turned down at the 
extremity, so as to catch the eye when let down when the carriayes are 
desired to be united, tie eye sliding up the hook ard falling into the 
recess, Lest the distance between the carriages, wagons, or trucks should 
not in every case be exactly the same, so that tue eyes might not fall rato 
the hooks, and in order to screw up the carriages, Or Wa_ons, Or tracks 
after the coupling is effected, he makes the ho k to screw out or in by 
means of a star nut, wiich may be clamped by means of a pawi or other- 
wise.—Not proceeded with. 

1036. R. TurnEr, Deptford, *‘Chain or iron cable shackle."—Dated 11th 
April, 1865. 

This in. ention consists of a twin coupling shackie so constructed as to 
be of the ordmary shape of the links of chams and iron cables, and will 
act as such, especially as the capstan wheels, patented by Hartield, July 
2urd, 1859 (No. 1726), and further improved by him under lctters patent, 
grauted December idth, 1859 (No. 2560), and May 23rd, 1860 (No. 1347), 
fhe present inventor constructs this shackle of two ordinary shackles, with 
oval or any otber shaped eyes, but bent ecventrically so as to tite.ch into 
the other interpo-inzgly. The outer or uppermost eyes are deeply counter- 
sunk, to receive the bead of a suitable iron or steel bolt, which is passed 
through them, and secured by a steel pin fitted mto the inuer or lower- 
most eyes of the shacklvs, ‘The two shackles are, by these means, securely 
fixed together.— Not proceeded with. 

1037. G. W. Rornues, Soho, ‘* Mechanism for jlying through the air."— 
Dated 12th April, 136: 

This mechanism consists of a light framing composed of thin sheet iron, 
steel, or such other macerial as will unite strenzth and lightness, sur- 
rounding the body of the person who is avout to fy, and attached thereto, 
either round the waist, or in such other position as may be deemed most 
comfortable or convenient, or attached to, or pressing against, a belt 
secured round the waist by elastic bands or springs pressing against the 
bedy. The inventor has also elastic stirrups attached to the framing, so 
that the person flymg may be in a standins position, and supported by 
them. On each side of the framing, and attached thereto by cords or other 
suitable fastening, he has two elastic bags or reservoirs of yas, as, for 
instance, hydrogen gas, the specific gravity of which is lighter than that of 
air, which assists in buoying up the person flying in the air, and tends to 
reduce the «xertion necessary to work the wings. The aforesaid framing 
is prolonged in front and behind to a dis ance of from six to ten feet, 
according to the size of the apparatus, In the fore part it is furnished 
with what he cails a “* windrose,” which is of use when flying against the 
wind, and consists of a light framing of steel, ur other suitable material, 
divided into arms like the sails of a wii dmill, and mounted on an axle 
so ag to turn freely, and covered with a light web, such as canvas or sail- 
cloth. The arms are so formed as to rotate and cut the wind, and thereby 
offer very little resistance. To the hinder end of the aforesaid framing is 
attached a revoiving “heel with feathering spokes, which act as a rudder, 
to enable the person flying to pursue his desired course, and it is brought 
under the control of the person tlying by cords attached thereto, passing 
over swall pulleys in the framing bef.re mentioned ; the said corus, by 
being pulled, expose more or less of the wheel to the wind, and so direct 
the apparatus. The wings of the flying apparatus, whereby the onward 
motion is effected, are composed of light steel or irou ribs or framing, 
which resemble the quilis of a bird's wing, and it is covered with a 
light web of canvas or sail cloth, or such like material, and each may be of 
the length of from five to eight or nine feet. They are attached to the 
fra. ning surrounding the body of the person flying by elastic bands, passing 
over pulleys attached to tue framing, and ace kept distended by steel 
springs. Their motion is accomplishea by means of spiral springs attached 
to the ribs or framing, and under the control of the persou flying, who 
works them by the motion of his arms or his body, The wings he forms 
soas to fold up when not require}, and so as only t» expose a portion of 
their surface if found sufficient. —Not proceeded with. 

1038. J. Hawortu, Manchester, “ Application of rotating brushes to the 
grooming or mode of brushing and cleaning of horses and other 
quadrupels.”—Dated 12th April, 1865. 

This invention cousists in brushing and cleaning horses and other 
quadrupeds by means of a rotary brush, or other suitable instrument, to 
which rapid motfon is given by ste.m or other power, The brush or ether 
instrument is fixed to the end of a pole furnished with loose handles, and 
with a roller or pulley, around which pulley passes the band or strap from 
the driving power. The brush is capable of being moved up and down and 
from one side to another, and it is guided by the attendant over the surface 
of the avimal that is to be brushed a! cleaned, thereby economising 
mi ual labour, and performing the operations xpeditiously and effectually, 
and removing the daudriff or other impurities without the use of the curry- 
comb. 











| 1041. F. P. Warren, Southsea, ** Hants, “Cooking utensil.”—Dated 11th 


Aprii, 1 . 

In pe rforming this invention the patentee makes use of two vessels, one 
cf which contains water, and may be subj cted to the direction of the fire, 
or may be otherwise heated in the manner of an ordinary glue pot, and the 
other one intended to contain the flesh or other food to be cooked is formed 
so as to be partially contained within the former, and to partly project 
above it, and is fitted with a suitable cover, so that the steam or vapour 
given off during the process of co.king may be condensed by coming into 
contact with the internal surface of such projecting and less heated portion 
of the vessel. The steam gencrated in the outer vessel may be carried off 
by a groove or channel formed in or upon the exterior of the inner vessel, 
or in any other convenient or suitable manner. 

053. G. Rasseurt, Paris, “Obtaining and applying water as a motive 
power for propelling ships, boats, and other vessels.” —Lated 13th Ap “il, 
1865. 

This invention consists in forming at any desired depth, but which must 
be regulated by th: draught of the vessel, and by preference towards the 
forward part thereof, an aperture capable of being opened or closed at 
will. There is a pipe in the interior of the vessel, and in communication 
with the aforesaid aperture, to cnvey water to buckets or floats on the top 
side of a hydraulic wheel, whereby rotary motion is communicatea to the 
same, its axis transmitting a similar movement to one er two screws or 
pa’die-wheels, and to pumps or other mechani *al arrangements for carrying 
back the expended water into the sra, river, or other water on which the 
vessel floats. One or two small steam engines may be used to assist in 
raising the used water. The arrangewent is such th at the water cannot be 
distributed or thrown out into the vessel, and while on the one hand its 
admission can ba stopped when desired, on the other it is raise from the 
interior of the vessel, and always kept at a lower level than the bottom of 
the hydraulic wheel. Several whee s may be applied to a vessel to obtain 
measured power and speed.—Not procedeed with. 
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1055. A. WestuEaD, St. Mary Axe, London, “ Apparatus for signalling on 
railwoy trains.” — Dated 13th April, 1865. 

For this purpuse the patentee employs a pipe, say three-quarters of an 
inc: in diameter, running from end to ena of ‘he train; each carriage 
cairies its own section of a pipe, which is by prefereuce attached to the 
bottom of the carriage, and runs from one end of the carriage to the other. 
At each end of each section of pipe is a half union joint (by preference the 
male haif), and the connections between the pipes of the several carriages 
are made by flexible junction pieces (conveniently tubes of vulcanised indis- 
rubber), and each of these flexible junction pipes is furnished at both ends 
with the female half of a union joint, which couples up with the half union 

joints on the sections of pipe fixed to the carriages. On the outside of the 
ework of the engine he fixes a pipe (which he calls the main or service 
pipe), which leads down under the foot. plate, terminating with a half union 
joint (male) to receive a flexible junct ipe, cting it with the pipe 
running along the train. Into this main pipe on the engine is led from the 
top of the boiler a smaller pipe, thr. ugh which he takes the feed of steam ; 
at the other end of the main pipe is fixed the whistie. On the section of 
pipe carried by each carriage there is a stop cock (it may conveniently be 
an ordinary throttle valve) connected to suitable bell pulls in the interior 
of each compartment, so that it may readily be closed by any of the 
passengers pulling one or other of the bell-pulls, Thus it will be seen that, 
so long as all is right, steam will issue at a jet from the end of the pipe at 
the rear end of the train, but directly one of the stop-cocks on the pipe is 
turned by a passenger or other person wishing to give an alarm, the free 
e of the steam through the pipe is checked, and it is forced to issue 
y the whistle or whistles, which it causes to sound. In order that the 
whis'Je may not sound simply in consequence of the resistance caused by 
the friction in the pipe, the steam is impeded in its passage to the whistle 
by a valve placcd on the main pipe immediately behind the whistle, and 
held down by a weight or spring sufficiently to prevent steam passing 
through the whistle when the stop-cocks in the pipe are all open ; this 
valve however, at once opens when one or other of the stop-cocks is closed, 
and so allows steam to pass to the whistle. In place of whistles, other 
insiruments may be employed which are capable of being sounded by a 
current of steam ; a whistle, however, is most convenient. 








Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manusacturing, Printing, Dyeing, and Dressing Fabrics, ¥c. 
1006. J. IsHERWOOD, Haslingden, Lancashire, “ Dyeing or printing upon 
the fabric known as sait-cloth.”— lated 8th April, 1865. 

This invention consists in first submivting the said fabric to a solution 
of caustic alkali until the greaxy matter is removed, after which it is to be 
washed and freed from the alkali, and then it is to be submitted to the 
action of chlorine gas, or other sinular agent, which renders the surface 
in a tit state to receive a moreant, such as sumach, with which it is to be 
saturated by steeping in a suita'le vessel. When in this state it is to be 
printed upon in designs, by means of blocks or cyiimders, and afterwards 
dried, and, if required, pressed between hot roilers, which produces a 
glezed and polished surf«ce, and the fabric +o trested may be used as car- 
petting or druggeti:.g. Or, ; reviously to mordanting, the surfaces may be 
covered with a composition of oil and body col ur, which is to be smoothed 
by r Hers, and then prnved upon in oil colouis by means of blocks or 
cylinders, -- Not proceeded with 
1019. R. Frxeussen, Dvyivlme, and W. Rauston, Manchester, “ Ma- 

chinery for finishing yern or thriads.”—Dotes lth April, 1805. 

Acvordicg to this inveotion, in place of finishing yarns or threads by 
subjecting them to pressure alove between a pair of rollers, the patentee 
constructs machines for fi.ishing yarns or thread-, when in tne hank or 
skein, in such manner that the yarns or threads are, at the same time 
that they are su!.jected to pressure | etween a pair of roilers, alyo subjected 
to friction, and this they accomplish by causing the metal roller to revolve 
at a greater or less su tece speed thay the rulier around which the hank or 
skein passes, and towards which the metal roller is pressed. The metal 
- sing roller may either be a plain roller, or the surface of the roller may 

engraved or fluted with lines passing around its surface ; the roller may 
also be heated, if des red. i 
1032. A. Turner, Leicester, ‘‘ Looms for weaving.”—Deted ith April, 

1865. 


This nvention relates, First, to an improved method of actuating the 
batten of the loom, so as to shorten its motion aud obtain a ** dwell.” By 
means of this dweil of the batten the patentee is enabled to take: ff the 
greater part of the friction of the reed upon the warp threads during the 
passage of the shuttle through the shed. By thus shorienii g the motion 
of the batten not only is the triction of the reed on the Warp thresds con- 
siderably reduced, but the heddles may be brought nearer to the woven 
part of the fabric, and the shed wil thus be stiffened and made clearer 
than heretofore, and, consequen'ly, a much better seivage can be produced 
than in looms of the ordinary cunstruction, The Second part of the inven- 
tion relates to a novel mode of constructing the shuttle plank or batien of 
looms for the weaving of narrow fabrics of, say, from two to six or eight 
incies wide, «nd consi-ts in the adaptation to the shuttle plank, or to a 
plate attached thereto, of antifriction rollers or small trucks, for the purpose 
of holding up the shuttles in a horizoutal position while they are being 
driven through the shed, 

1039. H. Bripson, Bolton, Lancashire, ‘‘ Clamps for stretching frames, dc.” 
— Dated 12th Apri, 1805. 

These improved clamps are formed with a series of tongues or holders, 
either of a cylindrical or segmental form, hung eccentrically on a spindle ; 
these tongues or holders hold the selsage of the fabric, or other article to 
be secured, against the lower holder of the clamp, whicn is also of a cylin- 
dricai or segmental form. When these improved clamps are applied to a 
stretching frame each series of tongues or holders, with their lower holder, 
form one link of an endless chain, and the fabric is held between two such 
chains ; or the stretching frame cousis s of a pair of circular revolviag 
plates, furnished with a number of tongues or holders set in the form ot a 
cire 


1042. H. Sikes, Rushjfield, near Almondbury, Yorkshire, and G. JARMAIN, 
Eust Parade, Huddersfield, ** Treating wool in oruer to cleanse u srom 
burrs, seeds, d&c."— ated 12th Apru, 1865. 

In pertorming this invention the patentees steep the wool for from ten 
to twenty minutes in a mixture of hydrochloric acid and water, the said 
mixture being made by adding one measure of bydruchloric acid, of a 
specific gravity of 114 to from six to eight measures of water, being heated 
to about 200 deg. Fah. They then slightly wash or rinse the wool in water 
before drying, so that the greater portion of the ac d may be removed from 
the wool, enough acid being stiil left in the burrs, or other foreign matters, 
to render them svfficiently friable after the woo! is dried to admit of their 
— separated from the wool during the rolling or crushing ana beating 
and biowing processes, In treating wool by means of sulphuric acid they 
steep the wool for from ten to fifteen hours in a cold mixture of water and 
sulphuric acid, in the proportion of from 4 to 6 per cent, by volume of acid 
of a specific gravity of 1°85. They then remove the wool and treat it in the 
— described with reference to wool treated by means of hydrochioric 
acid, 


1057. W. S. Yarss, Leeds, “ Machinery for folding fabrics for pressing.” — 
Dated 13th April, 1865. 

In order to prepare tabrics for pressing, especially for hot pressing, they 

ave to be evenly foided with sheets of giazed paper, carJboard, or metal 
laid in between the folds; this operation, which is usually performed by 
hand, the inventor performs by the following machinery :~The fabric to 
be folded is brought to the machine on a roller ; or it may be Jed through 
guide rollers, or i to the i mm any other convenient 
manner. The fabric is then brought down through a guide consisting of 
two parallel bars placed a short distance apart; this guide is called the 
cuttle or fulding bar. The end of the piece of fabric after pass:ng through 
the cuttle bar is secured to the edge of a table beneath it, and the cuttle 

ar is made to travel to and fro ovr the table, so as to lay the fa ric in 
folds upon it. On each side of the tabie on which the fabric is folded are 
two other tables, on which are laid piles of the papers or plates to be placed 
between the fulds ; these sheets or plates are ted forward one by one by 
mechanical fingers so as to cause them to project from the pile. The cuttle 
bar carries two pieccs of nippers, ne on each side of it, aud when tie cuttle 
bar comes to the end of its course in either virection, the nippers on that 
side seize the sheet or plate, and as the cuttie bar revurns they draw it 
forward on to the folding table, laying it on the top of the fabric. When 
the sheet or plate is laid truly on the pile the nippers drop it, and then to 
Prevent it becoming displacev, it is taken near its leading edge and held 
firmly down ou to the table by two clamps. When the cuttle bar returns, 
it folds the fabric over the ede of the sheet or plate thus laid in, and at the 
Same time it draws in another sleet or plate from the other side, and thus 
the work progresses. As the pile on the folding table increases in depth, 
the table gradually falls, so as to keep the working surface aiways at the 
Saue level, or thereabout ; and similarly as in the working of the machine 
the piles of papers or plates diminish, the table is made to rise to maintain 
& uniform working levei.—Not proceeded with. 
1061, C. TURNER, Binley, Yorkshve, and T. Room, Burnley, Lancashire, 

* Looms for weaving.” — Dated 13th Aprel 1305. 

This iuveution is uesigned fur the purpuse of delivering the yarn from the 
Warp beam, so as to govern or regulate the number ot picks per inch, 
accordi: g to the strengih of cloth re quired, instead of effecting the object 

y means of the cloth beam and taking-u)y motion, as u-uel; itis also 
designed to obiain an even and uvitorm tension of the yarn and woven 
cloth ouring the process of taking u,, Wher by the formation of cracks in 
the cloth is avoided, auc the weights usual y empl.yed in connection with 

warp beam are dispensed with. The improvements consist, First, in 
Gown ct an extra rojler supported in bearings attached to the framing 
fri bve the Warp beam ; this roller when revolving obtaining the necessary 

Tiction for delivering the warp from the beam by means of a stationary 














bar or rod, over which the warp beam passes, from which it passes round 
the said roller, and over a fixed beam in its progress to the cloth roller. 
Upon one end of the yarn roller is a worm wheel gearing into 
& worm secured on a shaft which extends to the front of the 
loom, at which part is a spur wheel gearing with another, which are 
change wheels, the latter part being secured on a short shaft on which is 
secured a wheel of peculiar construction ; it consists in each separate tooth 
being in the form of a pentagon. This wheel is acted upon by a lever 
supplied with two pawls. the motion of which is obtained by a rod and 
lever in connection with the working shaft or fulcrum of the slay sword. 
The upper pawl, when the loom is at work, and the weft is con'inuous or 
unbroken, actuates the said ratchet, which transmits, through the arrange- 
ment of hanism hereinbefore de-crib: d, a forward or delivery motion to 
the yarn from the warp beam; the under or second pawl, when the weft 
breaks, and the loom stopping is brought into contact with the ratchet, 
giving it a reverse or backward motion, which is likewise trinsmitted to 
the yarn. This is accomplished by means of a spring wire or elastic cord 
connecting the lever and pawls with a finger projecting from the catch rod 
under the breast team ; this rod is acted upon by the weft fork lever when 
the loom stops, in such a manner as to release the spring in connection 
with the aforesaid pawls, the contraction of which raises the top pawl out 
of contact with the ratchet, at the same time bringing the second or lower 
pawl into action, which reverses or stops the progress of the yarn imme- 
diately the weft breaks, thus preventing any picks being taken up during 
the absence of weft, and thereby preventing cracks in the cloth. The 
regular and even tension which is given to the yarn and cloth when being 
taken up is obtained by means of a flat bar or rod, which is caused to exert 
a differential pressure upon the cloth as it accumulates on the cloth roller. 
From the ends or bearings of this flat pressure bar or rod a lever projects, 
which is attached at the opposite side of its fulcrun to a chain passing over 
a puliey ; the opposite end of this chain is secured to one end of a flat blade 
or spring lever, the opposite end of such lever being secured to a bracket 
fixed to the slay sword, from which bracket ¢. slotted bar projects, carrying 
an adjustable fork, which clips the blade spring lever ; for example, when 
the cloth is first taken up by the cloth roller, the spring lever is elevated so 
as to be embraced by the said fork farthest from the fulcram, thereby 
causing the great~st amount of pressure to be given to the pressu e bar or 
the cloth roller ; but as such cloth rotler increases in diameter, the length 
or throw of the spring lever is lengthened. consequently reducing and 
giving a diminishing pressure to the cloth roller until it obtains its greatest 
diameter, whereby the cloth and warp is maintained at one even tension 
throughout the entire piece, 


Crass 4.—AGRICULTURE.—None. 


Ciass 5.—BUILDING,.—Nonr. 








Crass 6,—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 

1014. J. B. Hausman, St, Pancras, London, ** Apparatus for supporting 
and steadying the erm in rile shooting.” Dated 8:h April, 1865. 

This apparatus consists of a leather strap or b nd of metal tastened with 
a strap and buckle to the left leg of the person shooting ; it may be fastened 
either above or below the knee, and is furnished with a socket of steel 
iron, leather or eny other suitable material for the purpose of ree iving 
the evd of a hollow tube «f iron, steel, or tin, in which slides a graduat d 
rod of iron or #teel, 8° as to be acjusted to any required height, and which 
may be retained in position by a sering working mio graduated cuts ; or 
the tube may have a slit down the sie, wi h side cuts for the reception ot 
a stad on the slidmg red ; or the iron or steel rod may be udjus'ed to the 
required height by being made to screw up and down in the tube, or by 
otver means and apphances, The \op of the afere-aid sliding rod is 
furn shed with a semicir-ular piece in which the arm of the shooter may 
rest ; or it may be made to gr sp a ricg which is riveted to a solid piece of 
leather or other material, wich is faste.ed round the arm with a strap and 
buckle. When not in use the sliding red is pushed to the bottum of the 
tube, which may then be either slung to a bolt or strapped to the arm.— 
Not proceeded with. 

1046. ‘i. J. MayaLu, Red Lion court, Fleet-street, London, “ Improvements in 
Sire-arms and in cartri ‘ges to be used therewith and with other Jire-arms.” 
—Duted 12th April, 1865, 

These improvements relate, First, to that description of fire-arms called 
breech-loading, and they bave for their object increase of se urity t» such 
arms with simplicity and ec rtainty of acion. By one arrangement the 
breech bolt is formed double, one part emb:acing and being capable of 
partial ro ation on the other, Both parts are capable of sliding together 
away from the breech of the barrel to admit of the cartridge being piaced 
in its chamber opposite the bore of the gun, and the cartridge chamber is 
formed to embrace the con.bined boi', so as to prevent the possibility of 
that bolt flying out when the gun is discharged. The cartridge being 
pluced in its chamber it is forced into the berrel by sliding the combined 
bolt into po-ition with its end in a housing or enclosure rormed for it in 
the breech end of the barrel. This s idmy of the bolt is effected by aa arm 
attached to or formed on the outer portion thereof, and this arm is also the 
means by which this outer po: tion may be turved on the inner one, so as to 
cause an enlargement or rim on that outer portion to turn into a groove 
formed for it in the metal casing, for the purpose of holding the bolt 
correctly and securely in position against the charge, and this arm also 
then tu: ns into a corresponding recess. This enlargement or rim, when the 
bolt is withdrawn from the barre], serves to protect the needle by coming 
over it, and the needle is only left exposed for the action of the hammer 
when this enlargement or rim is correctly in its groove in the metal casing. 
The cartridge the patentee prefers to employ is that in which the fulmi- 
nating or igniting powder is formed with it, and he a»p'ies a fork to rest in 
the housing or enclosure of the barrel for the purpose of withdrawing the 
used case of the cariridge. This fork is withdrawn in the act of withdraw- 
ing the bolt, and it returns into po-ition at the retarn of that bolt, The 
improvements relate, Secondly, to cartridges to contain shot. The im- 
provements also relate, Thirdly, to that description of fire-arms in which 
are employed charge cylinders, containing a series of charge chambers 
capable of revolving on an axis, so as to bring any one of a series of charge 
chambers in a line with the barrel of the gun. In carrying out this part 
of the improvements the patentee connects the butt end of the fire-arm 
with the other paris by a hinge j int at or near the back end of the charge 
cylinder, and he holds the parts together on the opposite side of the charge 
cylinder by a spring cach, which, when this catch is at the top of the fire- 
arm, is also formed to be acted npon by the hammer at the time of striking 
for firing, with a tendency more safely to hold the parts together at such 
time. By these means facility is given for charging chamvers, applying 
caps, or for removal and replacement of series of such chambers. 

1049. J. S, BickForD, Camborne, Cornwall, ‘* Safety fuse,”"—Dated 12th April, 
1865. 

The fuse employed is the ordinary Bickford’s patent fuse, as described in 
the specification of letters patent dated the 6th September, 1831, specially 
prepared so as to prevent the fire from bursting through the coating, so 
that it shall ignite a charge only at the end of it. The means the patentee 
employs for the accom) lishment of this object are as follow :—The fuse is 
first varnished with the usual tar varnish, and then covered with another 
layer of yarn. It is then passed through a varnish composed of seventeen 
paris of fine potters’ clay, ove part of glue, one part of red lead, and one 
part of alum by weight. The glue and alum are dissolved together in hot 
water, and then mixed with the clay and lead with sufficient water to form 
a thin paste. The fuse is then passed through this composition, and again 
coated with another layer of yarn, and this process is repeated six times or 
mere, according to the thickness of external covering or the degree of 
protection required to prevent the fire breaking through, 


Crass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery. Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1010. J. Desnam, Ess-x-road, Islington, ‘*Ornamenting linen cuffs and collars.” 
—Dutes 8th Apri, 1865. 

This invention consists in printing the designs at once on to the collar by 
the application of lithography. The inventor produces any kind of design 
on a printing stone, from which he prints in an ordinary lithographic press, 
using for tue purpose the same cvlourivg matters and mordauts as are now 
used in the printing of similar designs for application to cuffs and collars 
as aforesaid.— Not proceeded with. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

100-. G. Davins, Serle-street, Lincoln's-inn, London, ‘* Composi/ion for pre- 

venting the fouling of ships und other vessels.” —A communication.— Dated 
8th April, 1865. 

This ¢ spousttion consists of arsenic, acetate of copper, acetate of zinc, 
linseed : il, spirits of turpentine or benzine, or other equivalent substance, 
and the residuum of paim oil or tallow efver distillation, These substanc-s 
are mixed in abuut the foilowing proportions :—Residuam of palm ol, 
15 parts ; acetate of copper, 20 parts; acetate of zinc, 10 parts; arsenic, 
20 parts; spiritsof turpentine, benzine, or equivalent substances, 25 parts ; 
linseed oil, 10 paris. In order to coat any surface, such as that of the 
bottom of a vessel, with the composition, that portion to be coated should 





first be painted over with two coats of the residuum of palm oi! or tallow 

after distillation. This eff.ctually prevents the water from coming into con- 

tact with the metal, and, consequently, precludes any gelvanic action or 
oxidation, A coating of the composition is then applied over the tallow or 
palm oil.—Not proceeded with. 

1011. A. G. Hunter, Rockliffe Hall, near Flint, ‘‘ Manufacture of scda and 
potash.” —Dated 8th April, 1865. 

The otject of this invention is to effect the conversion of sulphate of soda 
into caustic soda, or of sulphate of potash into caustic potash, by decompos- 
ing sulphate of soda or sulphate of potash by mixing therewith caustic 
lime to combine with the sulphuric acid it tains, and subjecting the 
mixture to sufficient pressure (either hydraulic, steam, or mechanical pres- 
sure) whereby sulphate of lime is formed, and caustic soda or caustic potash 
liberated. 

1023. C, Vavauan, Birmingham, “ Manufacture of iron and steel.”—Dated 
11th April, 1865, 

The pat. ntee claims, First, subjecting the iron or steel, either immediately 
it is withdrawn from the puddling furnace, or after the re-heating of the 
said puddled iron or steel, to the combined action of a steam or other 
hammer or stamp or pressing machine, and a blast or blasts of air, directed 
upon the said iron or steel, whereby the high temperature of the iron or 
steel is maintained, and the scoria effectually removed, as described. 
Secondly, directing a blast or blasts of air upon the iron or steel duriug the 
process of rolling the same, in order thereby to main:ain the high tempera- 
ture of the iron or steel and enable the rolls to effectually remove the scoria 
from the said iron or steel, as descrived, 

1054 G. MoUNTFORD, Grasscroft, Yorkshire, ‘‘ Metallic preparation or com- 
position for clesning, sharpening. burnishing, and grinding articles of 
cutlery, edge tools, &c."— Dated 13th April, 1865. 

The metals or substances the inventor proposes to use for the purposes of 
this invention, are principally zine, spelter, blende, lead, and copper, with 
the addition of charcoal, These materials may be mixed in various pro- 
portions, and a satisfactory result may be obtained evea when one or two 
of the ingredients is or are omitted.— Not procecded with. 


Crass 9,—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1031, W. E. Newton, Chancery-lne, London, * Improvements in the con- 

struction of submarme telegraph cables, and in the mode of subuerging 

or layeng them in water.” —A commun cation, —Uated Lith April, 1865, 

This invention relates to the co: struction of submarive telegraphic Cables, 

the obj. ct b. ing to render them sufficiently light to float in the water, and 
at the same ‘ime of such a strength as will enable them to resist any strain 
or violence to which they may be subjected, and al-o sufficiently elastic to 
allow of their stretching when required, and also of being made to follow 
any desired curves, In order that the cable may be beth hght and strong, 
the inside, or core, is to be constructed of hemp, or other similar light, but 
not spongy or absorbent material, This core having been formed of the 
desired thickness (which may be ascertained by experience), ove or more 
electric cables are to be wound helically round it, so as to form a kind of 
coiled spring, which will ailow of the cable stretching to a certain extent, 
and also be. ding in any direction, according to requirowent, without the 
liabuiity of damaging the electric wires. lu order to protect the cable from 
injury and uive it sufficient fl ating power, it 1s covered with Indian hemp, 
or such like material, to any desired thickness, It will be easily under- 
stood that, as a cable thus formed will be about the same specitic gravity 
as the water, and will yield and bend in any direction, it admits of being 
readily transported from place to place, and submerged in its proper posi- 
tion, In doing this, which forms the Second port of the invention, the 
cabie ix not allowed to fluat on the surlace of the water, as treat would 
expose it tu injury and impede navigation, nether is it laid at the bottom 
ot the water, but it is sunk to a convenient depth, say from luvit, to 150it., 
so as to be out of tve way of vessels and from ail other injury, and yet 
can be easily di-placed or re woved when required for r pairs or other pur- 
poses, The submerging and Oxing of the c ble is effected by attec ing 
weights to it at suitable di-tances, as it is unwound from the vessel and 
laid in the water, In order to indicate the direction in which the cable is 
laid, floating buoys or lighthouses may be attached to it, 





Ciass 10.—-MISCELLANEOUS., 
Including all Specifications not found under the preceding heads. 
920. J. Drinkwarsr, Dukinfield, * Rotating brushes."—Dated lst April, 
1865, 


This invention consists in the appilcation of rotating brushes to grooming 
or brushing horses and other quadrapeds, for which purpose flat brushes are 
now employed, and the peculiarity in the mechanism consists in the employ- 
ment of a thin holiow cylinder or drum attached to the driving shaft by 
means of light arjme or carriers, and cov. red or coated on its periphery with 
a surface of leather, india rubber, composition, or cloth, in which the bristles 
are to be secured, instead of in the wood, as in ordinary brushes. The 
brush may be caused to rotate by hand by screwing a spur wheel on the end 
of the driving shaft, and gearing a larger wheel into it, which may be driven 
by a handle projecting therefrom, or bevel wheels way be us:d, or a bond 
may be adapted so as vo be driven by steam or other power, The apparatus 
is supported in the band by means of handies projecting from the central 
shaft.—Not proceeded with. 

922. H. Lewis, Cheapside, London, *‘ Wringing machines."—A communica- 
tion.— Dated lst April, 1865. 

This invention consists, First, in making one or both rollers employed in 
wringing machines of cork, or in covering them with cork, so as to make 
them suffiviently elastic to answer the purpose intended, Al»o in relf- 
adjusting traversing guides for pressing vp the edges of the cloth or clothes 
as they pass in between therollers. The invention cannot be fully described 
without reference to the drawings. 

924. G. Burt. Birmingham, ** Machinery for ornamenting metal tubes."—= 
Dated 1st April, 1965. 

This machinery is intended to be employe’ chiefly in reeding, fluting, 
grooving, or othersise ornamenting taper tubes, but it can also, with slight 
modifications, be used for similarly ornamenti: g tubes with parallel sides, 
The patentee constructs a machine consisting of two standards or holsters, 
to which is attached a-slide bed or slide rods, upon which a side rest works 
by means of suitable toothed wheel and screw gearing fixed upon one or 
both of the standards, the screws passing through the slide rest, A maudril 
is secured, or when not secured is attached, to one standard, upon which 
mandril the tube to be operated upon is placed; this mandril passes through 
the slide rest and extends any required length, For tapered tubes the 
mandril is tapered, and a series of tapered guide rods is fixed by set screws 
in the second standard, exactly equidistant from the centre, which is the 
point where the tube mandril 1s placed ; these guide rods pass throughslots 
in the slide, and which slots carry cutter blocks in which are mounted 
small wheels or cutters, free to revolve if necessary ; or fixed cutters may 
be employed if preferred. These cutters all converge towards the centre of 
the slide rest, and bear upon the tube, which, with its mandril, passes 
through that centre. When the wheels are used they may have upon their 
peripherics beads or grooves, or sunk or raised devices, according to the 
design intended to be produced on the tube. The bearing of these cutters 
upon the tube is governed by the guide rods, which have their under edges 
of a V-form bearing in grooves of the same form upon the head of each 
cutter block, the upper edges of the guide rods being plain to admit of the 
bearing of adjusting screws which pass through the thickness of the slide 
rest, and thus bearing upon the guide rods, these in their turn bear upon 
the cutter blocks anu keep the cutters down upon the tube, It follows that 
as the machine is uned Ge slide rest, with its cutting apparatus, com 
mences at the smaller end of the tube and the larger ends of the guide rods; 
or this operation may be reversed, the axial lines of the tube mandril and 
of the guide rods being parallel. in producing the rope twist pattern, or 
anyother device ruuning helically round the tube, the tube with its mandril 
must be left free to revolve on its bearing in the first standard, and the 
cutters must be mounted at the desired angle in the slide rest, which is 
readily done by suitable adjusting screws, 

926. J. Kennan, Dublin, ** Apparatus for cutting scrolls, frets, and flagree 
work,”'—Dated lst April, 1805. 

This invention relates to a peculiar tion of hinery or appa- 
ratus for cutting scrolls, frete, or filagree work in wood, metal, or other 
materials capable of being so cut, and consists, essentially, in the employ- 
ment for that purpose of a vibrating or oscillating frame, in which a fret 
straw is strained, such frame deriving its motion direct from a cam having 
two or more inclines or actuating surfaces ou the fast motion shaft, which 
may be worked by a foot lever or otherwise. 

931. W. Bunxaer, Southampton-buildings, Chancery-lane, London, “* Appa- 
ratus for melting sealing-wax, glue, dc.” —A communication.— Dated 3rd 
April, 1865. 

For this purpose an external vessel (by preference of conical form, fur- 
nished with a suitable handle) is ewployed, baving a door on one side 
thereof for introducing a spirit or other lamp into the interior, Holes or 
apertures for the admission of air are pierced through the lower part of 
this vessel, there being other holes or apertures near the upper part thereof 
for tie escape of the heated air and products of combustion. Upon the 
upper rim, and descending into this outer vessel, an inner vesse) is supported 
consisting of a central chamber partly -urrounded by a conical-sha 
jacket, the smaller part of the cone being downwards, thus forming a space 
between it and the outer verse!, The wax, shellac, o other substance of a 
like nature to be melted is placed in the space or j:cket surrounding the 
central vessel, and as it melts from the heat of the spirit lamp or gas jet 
underneath it flows through holes or openings formed around the inner or 
central chamber into the bottom or lower part thereof, the bottom of the 
central vessel being, by preference, formed double, or with a space between 
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them to prevent the burning of the wax or other material wien melted.— 

Not proceeded with. 

933, T. Consett and J. R, Harrineton, Birmingham, “ Manufacture of 
letler clips, book morkers, paper knives, and clips for suspending station- 
erv, dvapery, and pictures, &c.”—Dated 3rd April, 1865. 

This inveution consists, First, in the part of the clip that carries its 
fulcrum, in forming which the inventors turn up the sides of the lower 
and turn down the sides of the upper parts of the clip, so that when the 
two parts are placed face to face, the turned sides of one part embrace those 
of the other part, and leave a hollow space between the two parts; a pin 
is then passed through from side to side, which forms the joint or fulcrum; 
the raised sides, although cut away so as to allow of the necessary action in 
opening the clip, are by their embracing sides prevented from moving in any 
other than the proper direction, and the fulcrum is thereby relieved from 
strain and liability to get out of order. Another improvement consists in 
the particular arrangement and application of the spring to operate in keep- 
ing the clip closed, which the inventors form of a coil placed on the fulcrum 
pin in the hollow space between the upper and lower parts of the clip, the 
two ends of the wire forming the coil or spring projecting tangentially 
therefrom, so that when applied and placed in tension the ends take 
effect, the one on the tail of the lower, and the other on the tail of the 
upper part of the clip. The coils of the spring may be one or more, or 
may be onlv so much of the coil as will answer the purpose, being some- 
what of a U-form, but with sufficient compressing powers in its limbs to 
cause it to encircle and hold on the fulerum pin.—WNot proceeded with, 

936. J. H. Jounson, Lincola's-inn-flelds, London, “ Manufacture of postage 
and other stamps.” —A communication.—Dated 8rd April, 1865. 

This invention consists in incorporating with or applying on to the stamp 
two or more ingredients such as will chemically combine to produce a dark 
colour or stain under the action of moisture. 

937. P. J. Jamet, Paris, “Stfety tackle for raising and lowering heavy 
weights.” —Dated 3rd April, 1865. 

This mvention relates to that description of hoisting tackle known as 
pulley blocks, and it consists in a novel and improved construction and 
arrangement of parts by means of which the pulley blocks are converted 
into self-acting safety tackle. In using this satety tackle for the faller rope 
while raising or lowering the load may at any moment be released or 
slackened without the necessity of first securing the rope. The weight of 
the suspended load will, immediately upon the faller rope being released 
or slackened, depress one end of the tackle, and thereby raising the other 
end cause the faller rope to be securely held tast between the return pulley 
and a stop piece, which, together, operate in the manner of a break or 
clutch box upon the rope. The load will thereby be maintained station- 
ary in suspension without the faller rope being further secured. 

‘2. H. Broox. J, Eastwoop, and G, Brook, jun., Hudderafield, ** Apparatus 
applicable to furnaces for smelting ores and melting metals.”—Dated 3rd 
April, 1565. 

This invention has for its object the application of steam (by preference of 
high pressure) to the lower parts of furnaces used in smelting ores or 
melting metals, for the purpose of producing a blast in substitution for the 
ordinary means of producing a blast by a fan. For this purpose the steam 
is applied in jets or through pipes or nozzles inserted in the lower parts of 
the furnace where the blast of air is ordinarily applied through tuyere pipes. 
‘The steam is introduced into the tuyere apertures, which are opened to the 
atmosphere, through short pipes or nozzles of small diameter, such pipes or 
nozzles being connected with the pipe or pipes for supplying the steam, 
By this arrangement steam from ths steam pipes and atmospheric air are 
caused to enter the apertures leading into the furnace, and the blast is 
created by the jet of steam admitted into the aperture at the same time in 
the atmospheric air. — Not proceeded with, 

945. C.D. Youna, Perth, “ Dowble-acting Uist and force pumps,”—Dated 
Ath April, 1855, 

The several objects of this invention are to combine and arrange the 
parts of the pump together in such a manner as will admit of readily 
getting to any one of the valves without interfering with the others, con- 
structing and arranging the water pissages of the pump in combination 
with the inlet and discharge pipes, with a view to have the pipes as straight 
and free of bends as possible, for giving as little resistance to the flow of 
water through them as practicable ; providing each inlet valve with an 
independent inlet pipe extending into the dike or well frora whence the 
water is drawn; also each delivery valve with an inde;endent discharge 
pipe extending from the pump to the tank or trough into which the water 
may be discharged ; also the arrangements by which the stroke of the pump 
can be increased or diminished to suit the power for working it. The 
eneral structure of the pump consists in attaching the cylinder of it to a 
suitable frame of iron or wood, and arranging a shaft with gearing or 
pullvys to the frame, for giving motion to the piston of the pump through 
a connecting rod and slide guides, by means of horse, steam, or other 
power, In place of providing the shaft with an ordinary crank, it is fur- 
nished with a disc crank, which is provided with a number of holes, at 
various distances from the centre of the shaft, for attaching the crank pin ; 
by this means the stroke of the pump can be inercased or diminished to 
suit the power for doizg the work, as before stated, or for increasing and 
diminishing the quantity of water pumped. 

O44, R. Nauns, John-street, Tottenham-court-road, London, “* Locks and fizing 
knobs und spindles for dvors and latches.”—Dated 4th April, 186). 

The first part of this invention consists in the improvement of locks and 
latches which the inventor accomplishes by applying a toothed or gated 
bolt, turned by a half cog cylinder; this bolt has a stump attached t.- 
its head which enters slots to correspond in ahy required number of levers 
placed in different positions, but so arranged that, when unlocked, the 
stump of the bolt shall enter each of the slots therein, but when fastened 
the bolt shall be unable to enter into any one thereof, so that to 
pick this lock it is absolutely necessary for each of these separate levers to 
be raised to such a position that each of the said slots shall be opposite to 
one another, Moreover, on to the bottom lever he attaches a stump 
which fits into cuts or gatings at the back of the bolt, thus giving double 
security to the lock when pressure is applied to the bolt. For turning the 
said bolt he arranges a toothed cylinder on the drill pin turning thereon, 
the teeth of which gear with the getings in front of the lock bolt, which is 
thus raised and lowered. For closing the keyhole he uses the ordinary rotary 
curtain, but with thisarrangement that, instead of the usual spring securer, 
he uses a vertical or upright one fastened into the back plate, and fitting 
into a notch in the periphery of the said curtain. The Second part of the 
invention consists of a new and peculiar mode of connecting, adjusting, 
and securing the spindles of latches and other locks or fastenings to the 
handles thereof. A Third improvement consists in forming the end of the 
bush with a groove, and making the back plate with an inside grooved 
flange, through which a slot is tormed, and a wedge passed, which wedge 
enters into the groove on the end of the bush, and is thus held in position 
hy means of an elastic band passing round the groove on the back plate. 
bourthly, for ran blocks he makes the ends of the spindles screwed with a 
hole a or near the end, and through the bush of the handle he makes a 
corresponding hole, through which a pin passes and eaters a hole in the 
spindle : a brass ring is then passed over to secure it, and the collar on the 
= is screwed up to the required thickness of the lock.—Not proceeded 
with, 

945. J. BR. Wiatiam, Monckstown, Dublin, © Apvaratus employed for illu- 
minating Lighthouses.” — Dated 4th Apri!, 1865, 

One part of this invention consists in iiiuminating lighthonses by means of 
combustible goses produced from fluid or volatile oils, liquid hydrocarbons, 
bituminous matters, shales, cannells, shale oils, or semi-liquid oleaginous 
compounds, and burnt without the aid of a wick, instead ot burning quid 
oils by means of wick lamps as heretofore employed. Another part of the 
invention consists in the use in lighthousis of such description of turvers 
for burning the Lefore-mentioned or any other description of combustible 
gases as will dispense with chimney glasses as heretofore used. 

046. G. C. Thompson, Shepield, * Securing the doors of safes, de.’’— Dated 
4th April, 1865. 

This invention consists in setting a number of screws upon the back or 
inside of the door, ond in tapping as wany corresponding threads as there 
are screws in the sides or frame of the safe or other strueture, and in the 
employment of a master-wheel, with teeth or worms on the periphery, to 
take into a worm on each of the shafts of the screws, so that on the door 
being closed, and the master-wheel being turned by a key, the whole of the 
screws are driven into the frame or sides of the safe, whereby the door will 
defy all wrenching to separate it from the sides of the structure to which it 
is applied. The inventor does not limit himself to any precise mechanism 
for imparting motion to the shafts of the screws, as, tor instance, racks ond 
endless belts may be substituted for the master-wheel, the main feature of 
this invention consisting in causing a number of screws to be driven into the 
sides or frame of the structure to which the door is fiited. The inventor 
movcs the master-whee!, or main agent acting on all the se-ews, by means of 
u key, and sccures it by an ordinary lock. —Not proce ded with. 

947. H. Jenkins, Birmingham, “ Fastenings for sleeve links, solitaires, dc.” 
—Dated 4th April, 1865. 

The back plate of this fastening may be so fashioned that at one end or 
side the metal is so formed that by bending up it will form a part of the 
hinge joint, while the other side or end of the back plate is raised to ongage 
with the tongue or bar, the said tongue or bar being secured by a wire pass- 
ing through it and the corresponding part or parts in the back plate, so as to 
ecmplete the hinge joint ; or the joint may be formed distinct, and attached 
by soldering, or otherwise, to the back plate. The detention of the tonue 
or bar is effected by its being bent, so as to form a spring and catch in con- 
nection with the back plate within the projection or raised part before men- 
tioned, which said projection or raised part may be round, square, rectan- 
gular, or otherwise, if preferred, so as to permit of a sufficient spring for 
ensuring a secure fastener.—Not proceeded with. 

950. C. MARTIN, Reading, “ Apparatus for effecting the cleansing and 
polishing of forks."—Lated 4th April, 1865. 

The forks to be cleansed and polished are placed through apertures 





adapted to receive them in a wheel or surface capable of revolving, and they 
are there held by their handles in this wheel or surface by wedges, or by 
other suitable means. This wheel or other suitable surface is provided with 
a handle or holder, by which to give rotation or reciprocating motion to it, 
and it is placed over aud so that the prongs and stems of the forks held 
thereby may dip into a box or receiver containing brick dust, sand, or other 


tubes being bent or turned inwards or outwards, and rounded either before 

or after the said troughs or tubes are made into rings. 

981. J. H. Jounson, Lincoln’s-inn-fields, London, “ Apparatus for drilling 
or boring rocks and other hard subst: in t lling, mining, and 
other like operations.”"—A communication.—Dated 6th April, 1865. 

— invention relates to certain peculiar binations and arr 











suitable cleansing or polishing powder, and when rotary or p Z 
motion is given to the wheel or other ho'ding surfaces — action of the 
nd polish 


of mach 'y or apparatus to be worked by steam, air, water, or other elastic 
or inelastic fluid, for drilling or boring rocks and other hard substances in 





powder on them will be to effect the desired cl ing and p g. Iv 
order, however, to clean between the prongs, the patentee also applies 
distended strands or bands, between which he applies the prongs, and by an 
up-and down or to-and-fro motion the parts between the prongs are further 
readily cl d and polished. These bands or straps are supported in a 
compartment of the apparatus containing a small quantity of powder, which 
may be used as required. He also applies to she apparatus another rubber, 
upon which the inside of the shanks of the forks may b2 rubbed, cleansed, 
and polished. 

951. R. Baynes, Wimbledon, “‘ Suction and force pumps.”—Dated 4th April, 

1865. 





This invention consists in the application of flexible tubing to the pump- 
ing or raising of water or other fluids, in combination with rollers or other 
pressing surfaces, whereby the tube is collapsed and caused to force the 
water, the subsequent expanding of which produces a partial vacuum, 
having the effect of sucking or raising up the water as in the suction 
pump. 

953, J. Vavauan, Birmingham, ‘‘ Steam and atmospheric hammers.”—Dated 
4th April, 1865. 

This invention consists in causing the pistons of steam and atmospheric 
hammers and presses as they approach near the end of their upward stroke, 
or at any required point of the stroke, to close the exhaust passage, and 
thereby prevent any escape of air or steam from above the piston after it has 
srrived at the position described. 

35. W. E, Newtos, Chancery-lane, London, “‘ Apparatus for expressing 
liquids from pulpy and semi-fluid substances.”—A communication.— 
Dated 4th April, 1865. 

By means cf this improved apparatus water or gas is caused to act directly 
upon the substance to be operated upon, thereby doing away with the inter- 
mediate action of the hydraulic press, or any mechauical means ordinarily 
employed for transmitting power. For this purpose a casing, covering, or 
partition, is interposed between the matters to be subjected to pressure and 
the agent (such as water or gases) by means of which the pressure is to 
applied. These casings or partitions may be made of any suitable material, 
preference being given to that substauce which is found to possess the 
greatest amount of elasticity. 

957. J. PLayven, Norton, Stockton-on-Tees, ** Manufacture of balls, blooms, 
or slabs of malleable iron or steel.” —Dated 4th April, 1865. 

This invention has for its object to faviiilate forming a ball, bloom, or 
slab of iron after it has been deprived of a portion of its carbon and impu- 
rities by the puddling or other operations, and consists in the application of 
concussion caused by the sudden stoppage of tbe descent of the iron while in 
a semi-fluid state from a beight, to cause it to agglomerate or weld together 
into a ball, bloom, or slab.—Not proceeded with. 

959. G. T. Bousrieup, Loughborough Park, Brixton, * Manufacture of flex- 
ible tubing or hose."—A communication.—Lated 4th April, 1865. 

Considerable difficulty has heretofore been experienced in making flexib'e 
tubing or hose that would be impervious particularly tv illuminating gas, 
for the reason that the naphtha and other gases which are deposited by the 
eondensation from such gus softens and dissolves india-rubber, caoutchoue, or 
such gums, glutinous materia!s, and compounds thereof as have been he:eto- 
fore employed in the construction of the tubing or hose, to make it imper- 
vious as well as flex:ble. The First feature of this invention relates to the 
means by which the tubing or nose is rendered primarily impervious, and 
consists in the use of an animal tissue so prevared and spplied as to form an 
impervious sheath or covering in the structure of the tubing or hose. The 
Second feature of the invention relates to the employment of certain means to 
preserve the said impervious sheatb, or its equivalent, in a moist and flex- 
ible condition, and from a liability to injury by cracking, and consists in the 
use of a thin coating of any suitable metal or compound which will resist 
the effect of the extremes of temperature, and keep the sheath constantiy 
moist ard supple. The Third feature of this invenuon relates to the mode of 
forming the exterior or finished surface of the tubing or hose, and it consisis 
in the use of a preparation from vegetable oils, in connection with other 
materials, which is applied to the exterior surface of the tubular fabric, and 
when dry forms an elastic glazed covering which is quite suople, and not 
liable to crack or be otherwise injured by service. —Not proceeded with. 

961. R. Staney, Manchester, “ Hat tilator.”— Dated 5th March, 1865. 

This ventilator consists of a metallic cylindrical framework open at one 
end, having an exterior flange partially or wholly surrounding the said open 
end, the other end of the said framework being closed and provided with two 
or more openings, which may be opened or closed at pleasure by means of a 
revolving disc or valve provided with corresponding openings, and which 
valve works on a central pin fixed in the centre of the closed end of the said 
framework. The framework may be stamped out of sheet metal, and be fur- 
nished with three or more arms or lugs projecting from the flange, which 
arms or lugs serve the purpose of a fastener by being bent down in the in- 
terior of the hat (while the flange is on the outside of the hat), and, if pre- 
ferred, a washer made of pearl, or of any other suitable substance, may 
inserted between the interior of the hat and the said arms or lugs.—Not pro- 
ceeded with. 

963. H. Simon, Manchester, ‘‘ Apparatus for separating or sorting and 
washing ores, minerals, coal, emerv, and other substances in a granular 
or pulverulent state."—A communication.— Dated 5th April, 1865. 

The patentee claims, First, the construction and employment of apparatus 
for separating or sorting Ores, minerals, coal, emery, and other materials, 
according to their specitic gravity or size, in which such separating or sort- 
ing is effected by the agency of a body of water which is contained inside a 
vessel rotating round a vertical axir, through which vessel the ores, 
mincrals, coal, emery, or other materials are mace to fall, substantially as 
described with reference to the drawings. Secondly, the various arrange- 
ments of apparatus for separating or sorting ores and other materials 
described. Thirdly, the arrang t of apparatus for both sorting and 
washing ores and other materials, as described. 
968. G. W. Dyson, Tinsley, York, ** Rabble or bar used in puddling iron.” 

—Dated bth April, 1865. 

This invention consists in forming rabbles or puddle bars hollow, and in 
connecting an elastic tube to the outer end, communicating with pipes from 
a blowing engine or other source of blast. The inventor makes the rabbles 
hollow, for the purpose of intreducing a blast into and thoroughly distri- 
buting it over the metal in puddling furnaces. ‘he elastic tube is for the 
purpose of allowing the workman to work the rabole without interfering 
with the blast. The inventor employs a stop cock in the rabble or in the 
blast tube, in order to regulate or shut cff the blast as may be required.— 
Not proceeded with, 

972. C. Espiin, Tyer-street, Lambeth, Surrey, “ Apparatus for regulating 
the supply of gas.”—Dated Sth April, 1365. 

In order more readily to regulate the flow of gas coming from a gas main 
to a building or other place where several burners are employed on the same 
supply, and where such burners are more cr Jess distinct from each other, 
and from the supply pipe from the main, opparatus is applied in the follow- 
ing manner :—On the supply pipe coming from the main there isa diaphragm 
valve or cock ; at the back of the cover cf this diaphragm is applied the end 
of a small tube, the other end of such tube may be in any desired position 
in the building or place, and more or Jess distant from the supply pipe, 
depending on the locality where it may be wished to have the power of 
regulating the whole supply of gas without having to go to the cock or valve 
above mentioned, which 1s on the supply pipe. In such more or less distant 
locality the other end of the small pipe is fixed to a vessel which is divided 
by a diaphragm of larger diameter toan that of the valve or cock before men- 
tioned. The small tube is to be full ef air, or it may be other fluid. 
The regulation of the supply of gas is effected by causing the air or other 
fluid contained in the emall tube to be pressed on by the regulating dia- 
phragm acted on by means of a ecrew or other instrument, by which the 
fluid will press on the ciosphragm in the cock cr valve on the supply pipe, 
and thus the passage cf ine gus from the main to the supply pipe will be 
reduced in dimensions, and the flow of gas wil be lessened. The reverse 
ac iun will fellow the moving back of the regulating diaphragm, as the 
passage for the flow of gas torough the cock or valve on the supply pipe 
will tben be enlarged. 

973. R. Maysarp, Whittlesford, Cambridge, “ Machinery for cutting the 
human hair."—Dated 6th April, 1865, 

This mvention consists, First, in using for the purpose of cutting the 
human bair, or for shearing horses, a revo'ving kui'e, or a vumber of knives, 
mounted on a drum, and acting against a ixed kuife, the same being held to 
the part of the bair to be operated upon; the revolving knife or knives 
coming in contact with the fixed knife cut the bairto the length required. 
Secondly, in using with the seme a comb which holds the hair in a suitable 
position for the knives to act upun it. 

976. E. H. Newsy, Cheapside, London, ‘* Tapering the ends of metallic rods 
or wires applicable to the manufacture of pins, &c."—A communication. 
—Dated 6th April, 1865. y 

In carrying out this invention the pins or other metallic rods or wires to 
be pcinted are suspended at the positive pole, and from the positive electrode, 
of a galvanic battery immediately above the negative electrode, and as close 
as possible to it without being actually in contact, some existing liquor, 
such as dilute nitric acid, completing the circuit. 

977. C. H. Wiurams, Birmingham, ** Manufacture of cornice pole and 
other rings." —Dated 6th Apri, 1865. 

The patentee cla:ms manulacturing the said rings of shallow troughs or 
open tuber, the concave or hvilow part of the said troughs or tubes being 
inwards, or forming the inside of the rings, the edges of the said troughs cr 














ing, mining, and other like operations. It is proposed to use a drill, 
operatcd by steam or other elastic fluid, whose principal characteristic 
features are as follow :—The drill proper is composed of a cylinder contain- 
ing a piston, the rod of which projects through both heads, and carries 
internally or externally one or more drill bars. With the cylinder is com- 
bined, as usual, a valve chamber and valves, preferably balanced to equi- 
libriate pressure, which valves are operated automatically by connection 
with the piston rod or other moving part. Around each drill bar or rod, and 
in the rear of the cylinder and back of the piston rod (if it be hollow, and if 
the drill bar passes through the piston rod) there is arranged a mechanism 
which the inventor calls a gripper box, the object of which is to firmly 
grasp and hold the bar during its receding movement ; but during part of 
the advance of the piston, and when at or about the end of the stroke, to 
release the same, thereby allowing of its self-avjustment in accordance with 
the penetrability of the rock. Rotary movement is imparted to the drill rod 
at each stroke of the piston by means of a stud operating in a helical or 
oblique slot in the casing of the gripper box, or by any other equivalent 
arrangement. 
993. T. Wiite, Birmingham, “ Manufacture of the handles of nut crackers, 

lobster crackers, and grape scissirs."”—Dated 7th April, 1865. 

In making the handles of nat crackers and lobster crackers the inventor 
constructs in metal skeleton band!es or frames, consisting of a plate eceupy- 
ing the middle of the handle, and an o:namental edge bordering the 
said plate, and projecting on either side of it, which ornamental edge 
constitutes the edge of the finished handle. The ornamental edge described 
makes with the middle plate shallow recesses on either side the said plate. 
In finishing the handle plates of pearl, ivory, metal, or other substance of 
which the ornamental part of the handle is to be mad-, are inserted in the 
shallow recesses made in the manner described, aud the cdyge of the orna- 
mental border being turned over the plates of pearl, or ivory, or other sub- 
stance, by burnishing or otherwise; the said plates are fixed in their places 
on the flat midale plate, constituting the middie of the handle, thus com- 
pleting or filling up the sides of the handle.—Not proceeded with. 

994. J. Brown, Aldgate, London, “ An improved nail.”"—Dated 7th April, 
1865. 


This invention consists in forming nails of steel or hardened metal, or of 
metal harder than that into which they are to be driven, triangular in cross 
section, tapering, aud terminating in an acuminated point. 

997. W. Jackson, Glasgow, *‘ Improvements in the method of mixing gases 
and vapour, and in the machinery or apparotus employed therein,”— 
Dated 7th April, 1865. 

This invention relates to an improved vaporiser, which consists of two 

apparatus, the one for producing a current of the aecriform fluid which is re- 
qnired to be charged with vapour, and the other for charging the aeriform 
fluid with the vapour, The tirst apparatus it is preferred to designate the 
air machine, and the second the charger. The air machiue consists of an 
outer case containing water or other liquid, in which revolves a drum having 
a hollow axis. The drum is divided into chambers by divisions in line with 
the axis, and running from the circumference of the hollow axis to the cir- 
cumference of the drum ; or these divisions may be arranged diagonally, and 
extending from side to side, or be situated in any other suitable manner. 
These chambers have openings at one side for the entrance, and at the other 
side for exit of the aerifurm fluid. The openings are formed by the sides of 
the chambers being placed diagonally, and contrived so as to overlap the 
sides of the adjoining chamber to such a distance that when one side of any 
given chamber is submerged to a required depth the other shall begin to 
rise out of the water, aud aiso that when the sides are in these positions the 
water shall begin to flow into the chamber and expel the aeriform fluid. The 
chambers and slits du not occupy all the width of the dram, but there is a 
pesition left vacant at the side, iu which stands a tube passing through the 
side of the drum at the axis, and the top of which is above the level of the 
water for the conveyance of the aeriform fluid pressed out of the chambers. 
The charger is a case divided into two parts by a division paraliel to the top 
and bottom, into which divisions are tixed tubes running down towards the 
bottom of the care. These tubes are closed at the lower end, but holes are 
punctured through the circumference. Each tube is enciosed in one or more 
tabular wicks fostened to the tube above the holes, and closed at the bottom 
by t ing, or in any other suitable manner; and in order to procure thorough 
distribution of the seriform fluid to Le charged, spiral wires having a 
1 slightly ding that of the outside of the tubes are inserted 
between the tubes and the wicks, surrounding the former and with the 
latter. The air machine and vaporiser are connected by a conduit pipe 
from the former, as already described, aud entering the vaporiser above the 
division referred to; and the vaporiser is further furnished with an exit 
pipe, placed as far as convenient from the entrance; and, further, the tubes 
nearest the entrance have slightly more or Jarger holes punctured in them 
than those nearest the exit pipe.—Not proceeded with. 

999. N. G. Kimperury, Birmingham, *‘ Locks.”—Dated 7th April, 1865. 

This invention consists in constructing locks for safes and other purposes 
requiring special security, with a small vertical bolt working in a slot in the 
break or locking end of the usual bolt of the lock ; and upon the inside of 
the back plate or in the corresponding side of the safe the inventor fixes a 
catch worked by a spring, which catch, when the lock bolt is shot, presses 
upwards the small vertical bolt which is forced beyond the top of the 
ordinary bolt, and thus affords an additional guard. The small bolt is 
withdrawn in unlocking, merely by the action of the key upon a lever, 
which brings it down flush within the lock bolt, and admits of the latter 
being drawn back.—Not proceeded with. 

1000. T. SkipMoRe, Wolverhampton, ** Safes or receptacles for securing and 
protecting valuable property." —Dated 7th April, 1869. : 

This invention canuot be described without reference to the drawings. 


1001. M. Henry, Fleet-street, London, * Apparatus for purifying smoke.”— 
A communication.—Dated 7th April, 1865. ; 

This invention consists in the employment and construction of apparatus 
in which the smoke, gas, or vapour is led into a passage or chamber and 
caused to pass through it in a downward direction, and while descending it 
is subjected to the action of water or other liquid, or of a solid substance, 
such water, liquid, or solid being introduced in showers or jets, or in a 
finely divided condition, and caused to drop or fall through the pa‘sage or 
chamber so as to pass in a downward direction through the smoke, gas, or 
vapour therein at a greater velocity of descent than such smoke, gas,:r 
vapour, from which in its descent it separates or expels the soot or other 
solid matters combined therewith, or substances held in suspension therein, 
and falls with the substances so separated or expelled into a receiver at the 
bottom of the passage or chamber. The soot or other substances 80 
expelled may be afterwards separated from the water or other agent in 
order to be usefully applied.—Not proceeded with. 

1003. H. J. SIMLick, Bow, near London, “ Mechanism applicable to frame 
filling machines for wooden matches, vestas, and vesuvians.”—Dated Sth 
Apru, 1865. ? 

This invention is carried 





out as follows:—On the main shaft—which ts 
driven by either hand or steam power, and is placed either at the hack of 
the frame, or in any other convenient p the places a 
revolving cam wheel, so keyed and of such a throw as to push forward the 
splints the required distance into the frame at the proper moment. On the 
end of the main shaft he has a mitre wheel, giving motion to another shaft 
at right angles thereto, on which is either an eccentric or a crauk, whereby 
the proper motion is given to the bex containing the splints. These two 
movements are so regulated as to take place alternately. Each frame 
board on being filled is lowered by meavs of a rack and pinion at cach end 
of the frame, the same being worked by a paw! putin action by an eccentric 
or cam on the transverse shaft which works the splint box. By the same 
otion, if required, a fraine board is allowed to drop on to 
‘The frame is thus filled and gradually lowered 
till the whole frame is complet?.— 





ora separate m 
the one previously filled. 
about ove tooth in the rack each ume 
Not proceeded with. a¢s 
1004. A. Homrray, Halesowen, Worcestershire, “ Making or forming the 
links of iron or steel chains and chain cables."— Dated sth Apri, Loo, 
Links manufactured according to this invention have the tollowing 
advantages :—Each link, whatever its thickuvess, has a true and — 
shape ; it is turned and the weld effected at one heat; the weld is — y 
one blow, and is as strong, or stronger, than any other part of the - > 
The patentee can at will secure an extra thickness of metal at the -—— 
and also weld the link on the top, the side, or the suoulder. Tue _ c ¥ 
which he forms a chain or cable is as follows :—He cuts the round - 0 
iron or steel of the required size into straight pieces, each suflic jent md a 
link. He heats the ends of each piece to a welding heat in a fire wit H . 
double blast. When the «nis are at a welding heat he places the nig 
metal in the machine ac’os3 the opened jaws, he lets the shaft ~ t ~ 
bottom of the mandril strikes the ceutre of the heated metal, ont ni noe 
downwards, and the jaws close upwards on each side and force t' i. oe - 
clip the oval mandriJ. He then lets the welding hammer fali, ~— ie at 
the bottom of which strikes the two ends of the heated metal at ' eir net 
tion, and welds them; he raises the shaft and welding hammer, - 
removes the link from the wanare ty oe Rage may | 
escaped. e threa: er pi 
a oo Fy col ache: ink, and forms another link in the mauner 
above described, atid so on until the chain or cable is completed. 
i! "si . , te 
7. G. 9 le-street, Lincoln's-inn-fields, London, ** Improv monte 
ae, 2 devices for securing the same to fabrics."— A communt 


- April, 1865. - 
ol Ricca be described without reference to the draw ings. 
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THE IRON, COAL. AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Goop Demanp ror Sueets, Rops, anp THE Like—Svrpiy or Lazour 
UNDER THE DemManpD—CoO-OPERATION AMONGST IRONWORKERS: An 
Employer's Wish—Coat and Stone Traves: Steady Trade: Large 
Importation of North Staffordshire Stone—P1c |non: The Supply 
of the District Inadequate: Great Demand for Best Descriptions— 
Vue Rawway Taree Questiov: The Argument of the South 
Staffordshire Traders ; Deficient Accommoaation: How Long to 
Last: Meeting of Jronfounders—Harvware raves: Localities 
Specified: Strike in the Gun Trade: New Lock; Great American 
Demand—Tue ViexNa Commission at AN Env: An ad valorem 
Treaty Probable 

TuereE is no improvement to note in the heavy branches of the 
finished iron trade of tbis district, plates being still in only small 
demand; but the lighter branches continue to receive valuable 
orders, there being an active inquiry for sheets, strips, rods, 
telegraph wire, and the like. In consequence the meetings in 
Birmingham and Wolverhampton yesterday (Thursday), though 
not productive of much business, yet were pervaded by avery 
cheerful feeling. But for the high rate of interest, which there 
can be no doubt is retarding business in most of its branches, the 
trade would be quite active. Whatever may be the price of money 
there is general confidence that the demand will continue sufficient 
to afford nearly full employment for all available hands throughout 
the remainder of the year ; and there are instances of enlargements 
of works being contemplated. When these enlargements shall 
have taken place, the supply of men will be no greater than will be 
absolutely required. Already the supply of labour remains quite 
within the demand; and the men, tho masters say, are quite aware 
of it. So much so is this the case that the employers are vow 
jocularly accustomed to call their men “ our masters.” 

Certain of the Wolverhampton operative ironworkers are still 
pushing forward their co-operative scheme. ‘They believe in their 
ability to get and to carry on “a little works,” to be their own 
masters, and to realise the protits of both master and man, With 
these objects in view a considerable number of men are benefitting 
themselves and their families by exercising a description of economy 
which they have not hitherto put forth, But, as compared with the 
whole number of the men, the thrifty are the few, so the progress 
which the scheme is making is not rapid. Knowing what is going 
on a master of our acquaintance—one cf the really liberal and 
suaviter class to whom the men are heartily attached—inquires of 
his men on fitting occasions, ‘‘ How are they getting on with their 
co-operation?” accompanying his good-tempered interrogation with 
the expression of a wish in which the benevolence is dashed with a 
spice of irony, born by virtue of that experience which a not un- 
chrquered career of prosperity as an ironmuster has given him. 
“ Go on,” remarks our friend; “in my heart I hope you will be 
able to start, then you will know something of the difficulties which 
beset the employer atevery turn.” The notions entertained by the 
men as to the profits to be obtained from making iron on their own 
account are something entertaining, as may be easily imagined; and 
their views of the ability of the employers to pay them high wages 
are only a little less exaggerated. The very small percentage that 
some of their employers are now getting for capital invested in the 
pioneer trades—as those of the mine proprietor and the ironmaster 
may be termed—of this district will not be known by the men till 
a goodly number of them have lost as master-workmen some 
hundreds of pounds that they have been able to save as workmen 
per se. It must have staggered some of the South Yorkshire miners 
the other day, when, at the interview with their masters, they were 
told by one of them that in the past five years he had invested 
£20,000 in working a colliery, but had not yet obtained a penny 
return for the investment. 

The course which is being pursued by the masters and men 
respectively in South Yorkshire is being watched with much 
interest here, alike by the masters and the men, because of the 
effect upon this district of the termination of a struggle for which 
the men seem to be marshalling their forces. The collieries are at 
present doing a steady but scarcely more than a quiet trade, except- 
iug where there is a good land sale for coal to be sold to the house- 
keeper. There work is brisk, and for exceptional descriptions in 
this department prices have slightly advanced; but the great bulk 
of this mineral which is being raised is leaving the collieries at 
figures which result in less profit than is customary at this season 
of the year. 

Good stone meets with a ready sale at 12s. and 13s.aton. Large 
and increasing quantities of Frozhall stone are now coming here 
from North Statfordshire. It successfully competes with stone that 
is obtained from districts remote from South Staffordshire, and 
which, although in diminished yet in tolerably large quantities, 
continues to be used as a mixture in many of the 130 furnaces now 
in blast in this district. These together yield 16,000 tons of pig 
iron per week ; but this supply is insufficient to furnish the required 
amount of raw material to the 1,900 puddling furnaces that are in 
use; and as much as 6,000 tons of pigs must therefore be imported 
weekly from Shropshire, North Staffordshire, Lancashire, Yorkshire, 
Wiltshire, and elsewhere. From the first-named district, whence 
pigs of the first class are obtained, the supply is not equal to the 
demand. Buyers are desirous of getting orders p upon the 
books of the leading makers there, but they cannot succeed unless 
in rare and exceptional instance. The makers were quite unable at 
the recent great sales to take all orders that were offered to them; 
and the exceptional instances referred to are those in which the 
Lilleshall Co., for instance, are now taking orders for iron to be 
delivered next quarter to certain old customers who were unable to 
get all that they required at the sales of quarter day. ‘The direction 
of the market in respect of prices is, therefore, decidedly upwards ; 
but the producers of second-class qualities here, while they will not 
accept many forward orders, yet are opposed to any marked advance 
lest the result might be that foreign pigs of a similar quality would 
be thereby brought in. 

The varied charges made by the railway companies for the con- 
veyance of goods continues to give rise to much discussion. Reason- 
ing from the statements made by the Wolverhampton Chamber of 


service rendered by the means of transit now available, would be 
something overwhelming. Not a little of such testimony is already 
ready to be tendered to the Royal Commissioners. 

The ironfounders have now begun to move in the matter. On 
Tuesday a meeting of that class of traders was held at West- 
bromwich “to take into consideration the desirability of their 
taking some action in the movement now being made by the iron- 
masters of South Staffordshire, for a general revision and reduction 
of the railway and canal rates from South Staffordshire to London 
and other places.” After a lengthy consideration of the matter a 
motion was adopted, whereby the meeting pledged themselves to 
join the Ironmasters’ Association to carry out their object, and a 
deputation was appointed for that eee 

he hardware trades of the West Midlands are in a satisfactory 
condition. In Birmingham the edge-tool makers are rather busy, 
and the hollow-ware manufacturers report favourably of their 
branch. Not so much is being done in the fancy trades, but the 
iron and brassfounders and the wire drawers are all actively 
engaged. The strike in the gun trade still exists, but there are 
symptoms of its being near to a close. The men “out” held 
meetings on Monday and Tuesday, and it was reported that no 
communications had been received from the masters. The tone of 
the assembly was such as to lead to the conviction that the men 
are willing to listen to any reasonable proposal made to them. 
Mr. J. Allen, of Vittoria-street, has exhibited a very neat piece 
of carving in steel, representing the hilt of a presentation sword. 
In Wolverhampton the respective industries are in a moderately 
animated state, the japanners and the iroufounders especially being 
actively engaged. The lock trade is steady, and the safe-makers 
have some large orders in hand. Mr. Cyrus Price, of the firm of 
Messrs. Cyrus Price and Co., safe and lock makers, Wolverhampton, 
has submitted to our inspection a lock which he has himself 
invented, and for which he has obtained provisional protection. It 
ses an amount of security not hitherto found in the same class 
of lock. This fastening is an ordinary two-lever lock, the levers of 
which are notched; and the important improvement is a preventing 
bolt, which is placed close to the keyhole, and which, in case of a 
false key or picking instrument being inserted, immediately shoots 
into the main bolt and secures it from being thrust back. By this 
improvement a two-lever lock seems to the security of a 
lock with six or seven levers, the extra cost being simply that 
entailed by the use of the preventing bolt. The principle is applicable 
to every description of lock and latch. The inventor is persuaded 
that locks made upon this principle cannot be picked. If this 
should be the case a class of article for which makers now obtain 
very high prices would be reduced in value to a large extent. We 
are assured that the factors to whom the lock has beeu shown speak 
of it in very high terms, and that the patterns that have already 
been sent out are resulting in somewhat extensive orders. At 
Bilston the demand for japanned goods and tinware has improved, 
and the ironfounders there are working full time. At Willenhall 
the staple manufacture is much inquired for, the American orders 
for locks, latches, and keys baving much advanced in worth during 
the last week or two. The inquiries for currycombs from that 
part of the globe, which had fallen off after the commencement of 
the war, is now reassuming its former position. At Dudley and 
Tipton the ironfounders, the manufacturers of heavy hardware, and 
the chain and ancbor makers are all well d. At Wednesbury, 
Darlaston, and Westbromwich there is full employment for the 
artisans. Much of the prosperity in the district is occasioned by 
the extraordinary activity in the export trade with the United 
States. A proof of the great increase in the manufactures sent to 
that country will be found in the fact that the exports during 
October from Liverpool were double those of the same month during 
the last sixteen years. 

The Birmingham and the Wolverhampton Chambers of Com- 
merce have each received a letter from the Board of Trade 
intimating that the International Commission, which recently 
assembled at Vienna to discuss the Austrian tariff, has been defi- 
nitely abandoned. This cannot be but a source of great regret to 
those who, like the iron trade of this district and the Wolver- 
hampton Chamber of C , responded to the call of the 
Government, and, at a considerable expense, gave all the evidence 
in their power for the purpose of facilitating the proceedings of 
the Commission. At the same time, we understand that the Aus- 
trian Government have not given up all intention of reforming 
their tariff, and that it is probable an ad valorem duty will shortly 
be substituted for the protective rates—the project which the Com- 
mission had in view when it first assembled 1s now to a 
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The ne meeting of the Ne’ Dock Company was held 
on Thursday. Tbe directors’ report showed a balance of £4,917 7s. 
8d. on the general revenue account for the half-year ending 30th 
June, 1865. In the revenue account the increase of receipts, ax 
compared with the corresponding half-year of 1864, amounted to 
£264 12s. 11d. After paying the eoual interest of £1 per share 
(£1,500) on the first = erential shares, and nine’months’ dividend 
up to September 30, 1859, less income tax, on the 5} per cent. pre- 
ferential shares (Act 1854), a balance of £637 11s. 9d. would remaiu 
to be carried to next half-year’s t. The directors, in this 
report, alluded to their unsuccessful opposition of the Alexandra 
Dock Bill before Parliament. The report was adopted and the 
dividends recommended declared. 

The making of the Alexandra dock will be quite a “golden egg” 
for the port of Newport, and the public are anxiously looking out 
for the commencement of the operations. ‘I'he works are to be 
completed in three years from the passing of the Act at the com- 
meucement of this year, so that there is only about two years left, 
and if they are to be carried out within that period, an expenditure 
of £25,000 per month will be required. It was expected that the 
directors would have selected the contract at their meeting last 
Thursday, but the subject, after some discussion, was postponed till 
their next meeting 

The election of Mr. Gooch, M.P., as Chairman of the Great 
Western Railway, ‘has given much satisfaction throughout the 
district. It may not be generally known that the hon. member 
was apprenticed as an engineer at the Tredegar ironworks. Those 
whe knew him in early life say that he then gave evidence of those 
great abilities for which he is now so eminently distinguished, 
and in his youth he was noted for his great diligence and assiduity 
in acquiring knowledge and mastering difficulties. The first 
announcement of the probability of his election in the place of 
Mr. Potter appeared in Tus EnoingEr. 

The dangerous crossing at Newport, known as Thomas’-street 
crossing, has been for years past a ‘‘ much vexed question ” between 
the — and the South Wales Railway Company. It is 
acknowledged on all hands that the crossing is a serious evil, and 
ought to be removed, but the query has always been whose duty 
is it to remove it? The corporation say the onus lies with the 
South Wales Company, as they created the evil; but the directors 
reply that the corporation and the Monmouthshire Railway Com- 
pany ought to assist, as they (the South Wales) had been the means 
of conducing pd to the prosperity of the town and port. A 
conference took place last week between the directors of the railway 
and a deputation from the corporation, when several plans to 
remove the evil were discussed, and the result was that it was 
arranged that the engineer of the Great Western should come down 
and examine the locality and report to the board of directors as to 
the best plan to be adopted. Tt is not known whether the Mon- 
mouthshire company will afford any material aid, but it is generally 
believed the directors will keep the treasury locked ; and as for the 
corporation they are not in a position to advance money, but they 
will, in all probability, give what is equal—money’s worth. The 
South Wales Railway traffic with Newport has increased wonder- 
fully and is still increasing, so that a want of sufficient siding room 
is greatly felt. It so happens that the corporation have a street 
called Pentonville on the north side of the South Wales station ; it 
is about sixty feet wide, hardly any traffic goes over it, and there 
are only a few dilapidated houses on one side. It is s ted to 
give to the railway company about twenty feet of the roadway for 
siding room, which will bo a great advantage to them. Taking all 
matters into consideration there is no doubt but that arrangements 
will be made whereby the railway authorities will issue the requisite 
notices this month of their intention to apply to Parliament for 
powers to enable them to obviate the necessity of passengers and 
traffic crossing their line at the spot complained of. 

The subject of providing proper cottage accommodation for the 
colliers working in the Rhondda Valley is receiving attention, aud 
Messrs. Davies and Co. have set an example to the rest of the pro- 
prietors by commencing the erection of 600 new cottages near their 
collieries. 

The merchants and inhabitants of Cardiff are once more directing 
their attention to the great necessity of an import trade. Most of 
the vessels arrive in ballast, which would not be the case if thers 
were wharfage and warehouse accommodation. This is the great 
drawback, and if the inhabitants can supply this desideratum on 








somewhat modified change, under the name of a commercial treaty. 
How far Austria is disposed to go in the reduction of import duties 
is a matter of speculation; but, no doubt, we shall soon know 
whether the proposed concession is worth having for its own sake, 
or whether it is valuable simply as an indication that Austria is no 
longer immovable in regard to ,the false doctrine of “ protection to 
native industry.” 


WALES AND ‘THE ADJOINING COUNTIES. 
(From our own Correspondent ) 

Tue Wetsu Iron Trave: Falling off in the Inquiry: American 
Demand Fluctuating: Works in Regular Employ: Stocks Low at 
New York: Home Trade Buoyant: Sellers of Pig Decline to Enter 
into Fresh Contracts—Tue ‘tin Piate Trave: Demand Less 
than a Month ago: Prices, nevertheless, Maintained; American 
Requirements—Abvance IN TiIN—‘lHe Coat TravE: Steam in 
Demand; Local Sale for House Qualities Ii ing— NEwPorT 
Dock Company Hat¥r-Yearty Mestino—Tue ALExanpDraa Dock 
Contracts—Exection or Mr. D. Goocu, M.P., CHArnMAN OF THE 
Great Western: His Early Career — Tue Newport Leven 
Crossincs—CorraGe ACCOMMODATION FOR THE RHONDDA VALLEY 
Cotumers—AN Import Trape ror CarpirF—SInGuLAR CHARGE 
AGAINST AN ]RONFOUNDER—APPOINTMENT OF Harsour-Master AT 
NeaTH—OPENING OF THE BisHop’s CastLe Ramway--Txe Wuir- 
FIELD LiguTHousk, LuaneLLy: Progress of the Works. 

In the iron trade there are several changes to note during the 








Commerce, it is shown that the dilemma in which railway com- 
panies are placed is this—either three farthings per ton per mile does 
not pay the actual expenses of working, and in that case the rate 
must be adopted for some other purpose than the obtaining of a 
profit, however small; or, if three farthings per ton per mile does 
pay all the working expenses, such a rate as 2}d. per ton per mile 
is simply exorbitant. ‘Tbe real fact we believe to be that these very 
low rates have been adopted by railways, not with a view to profit, 
but simply in the hope of wearing out the opposition by sea, and in 
this way of obtaining an absolute monopoly of all the carrying of 
the United Kingdom. It is evidently against this principle that the 
Chamber of Commerce protests. It says in effect the railway com- 
panies have no right to carry on their opposition to the steam boats 
and sailing vessels by means of high rates levied on the Midland 
Counties. They have no right in any case to carry at a loss and 
then to recoup themselves by the enormous profit which their 
monopoly in the middle of England enables them to obtain. That 
monopoly is attended by a want of accommodation which is as much 
Complained of as the excessive charges. Soextensive is the business 
that the existing companies have to conduct, and such the consequent 
delay in tho delivery of the goods, that there are instances in which 
manufacturers in South Staffordshire already find it more expedi- 
tious to send by canal, with its long boat and single tow path accom- 
Modation, than to send by railway. How this difficulty is to be 
remedied under an increased trade resu'ting from a reduction in the 
Tates, to which the two local trunk lines are sure to consent, it is not 
Casy to conceive. Whatever ma 
Sgitation, we don’t think that a long while will elapse before the 
necessities of South Staffordshire will compel the adoption of 
ae Toute to London. The evidence that any competing 

ompany could obtain here, showing the insufliciency of the 


be the immediate result of this | red 





last few days. It {was remarked last week that, for a few weeks 
after quarter-day, there was generally a slight falling off in the 
d d from certain markets, and this is confirmed what has 


taken place since then. The stoppage of the Baltic and Canadian 
ports through the frost has been one of the causes that has influ- 
enced the market, and the fluctuation in the American demand has 
been another disturbing element. These and other unfavourable 
circumstances have tended to lessen the inquiry; but it must not 
be gathered from this that there is any lack of orders in hand to 
keep the works in active employ. Far from it, the principal 
makers bave entered into engagements that will extend, in several 
instances, to the new year. The —_ falling off in the inquiry 
may, however, affect prices about Cbristmas, unless there should bea 
considerable increase in the requirements of buyers before then. 
Advices received from New York by the last mails are to the effect 
that stocks of British iron have been reduced to the lowest point, 
and, soover or later, large supplies from this country must be 
obtained. It is remarkable that the home trade keeps budyant 
despite the dearness of money; and even in plates, which is the 
only branch a little depressed, makers are looking forward to an 
improvement before long. Sellers of pig iron are still indifferent 
as to entering into further contracts for the present, as they could 
not deliver until January or February, and it is probable that before 
that time there will be many changes in the market. 

The demand for tin-plates is ot quite so brisk as it was a month 
ago, but there has been no decline in price. It is generally admitted 
that the future prosperity of the trade depends almost entirely on 
the supply required for America. Another advance has taken 
place in tin, and thus the profit of the makers is being gradually 
juced. 

Both branches of the coal trade, steam and house, continue 
tolerably active. The exports of steam will bear comparison with 
last year, and there is an increase in the quantity sent inland and 
to Birkenhead, Quotations are firmly maintained. House 





lerate terms, they will find “ the want long felt ” quickly supplied. 

The charge against Mr. Thomas Phillips, of the tirm of Williams 
and Phillips, ironfounders, Morriston, for feloniously receiving « 
large quantity of pig iron, attracts great attention in the district. It 
appears that on the Swansea canal being let out for cleaning au! 
deepening, @ large quantity of iron was found by the workmen, whu 
sold a quantity of it to Mr. Phillips for 3s. per owt. This irun the 
caval company claimed as their as . The defence is, that ever 
since the establishment of the canal, whenever it had been cleaned 
out, the iron and coal found in the bottom was claimed by the work- 
men engaged, and sold by them. The parties who lost the iron and 
eoal never interfered, because they kuew it was im ble to identify 
it; heuce the coal and iron was tacitly admitted to be salvage vi 
the canal. The further hearing of the case has been adjourned til 
Saturday. 

The appointment of Lieutenant G. Lewis as harbour-masicr 
at Neath, iv the place of Lieutenant May, resigned, has given great 
satisfaction to captains visiting this port. The testimonia! ued 
by Lieutenant Lewis before the harbour commissioners were of thu 
first order. A resolution of regret at the loss of Lieutenant May's 
services, was passed unanimously. 

The railway from the Craven Arms to Bishop’s Castle was 
formally opened on Tuesday last, and the event was celebrated in a 
right joyous manner. A large number of gentlemen sat down to a 
first-class dinner at the Bishop’s Castle Hotel. 

The works at the Whitford Lighthouse, Ilanelly, are going on 
steadily, although the late rough weather tended somewhat to retard 
operations. If the spring tide continues favourable the remainin 

rtion of the pitching and concrete will shortly be com ° 

he fixing of the second ring of cast iron has been finis and 
will be filled with masonry —, the nt spring tides. The 
iron \ aga is 8}ft. above the mean level of the Sker, at the site of the 
works. 





SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own lent.) 

Tue Giascow Pia Iron ManxketT—Tue Pic Inon Trave—Number 
of Furnaces: Quantity of Iron Produced: Average Price jor the 
last Twenty Years—Tue Matveante lnon Taape—Tue Founvatas 
—Raitways AnD Rarpway Companies—Tue Montrose ann Benvin 
Ramway—Lavunca at Kincuorn—Tariat Trip or tae Aspun Aziz 
— Launca or THE Pergrne—Lavunca at Port Grascow—T ae Pout 
Giascow Hagsour Trust—Launca or tHe County or ArGyLt— 
Improvements IN Sawing Macuinery—'l'ue Giascow Inpusraiac 
EXxuisition. 


Tuere bas been a fair business done in pig iron during the past week, 
but prices are a shade lower, and the feeling in the market is that of 
a further reduction; No, 1 G.M.B., 57s. 3d.; No. 3, 568, 6d.; 
Middlesbro’ Warrants, 51s. 6d. buyers; 52s. sellers. 

The various branches of the iron trade in this country continue to 
exhibit an increase and extension unparalleled in its history, We 
have now 137 furnaces in blast for the manufacture of pig iron, 
giving employment to about 56,000 men, and producing about 
1,170,000 tons per year, which, at last years’ prices, reaches the sum 
of £3,345,000. And not only is this large —Z of iron being made 
in the country every year, but the demand is equal to the supply ; the 
whole of it, with the most trifling exception, being sold eituer for 
shipment or local consumption ; for although we have a stock on 
hand of nearly 760,000 tons, this stock has been stationary for a 
considerable time past. The average price of Scotch pig iron for 
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the last twenty years is sithewhere about 58s. per ton; it reached its 
highest point in April, 1845, when it was sold at 101s. 6d., aad it 
touched pr tg lg point in April, 1852; when it was sold at 363, The 

uantity of pig iron produced in 1845 was 475,000 tons, our pro- 
dnetia how is at.the tate of about 1,170,000 tons per annum, show- 
ing an inctedse of 695,000 tons per antium, or far mote than double 
what it was twenty years ayo. ‘rom the foregoing figures it will be 
observed thdt, notwithstanding the large quantity of iron now being 
made, and the enormous increase which has taken place in its pro- 
duction, the price at present is about equal to the average price for 
the last twenty years. 

The demand for malleable iron has also been unprecedented ; it is 
estimated that upwards of 200,000 tons of pig iron have been sed dur- 
ing the last twelve nionths in the production of this material at prices 
as under :—Plates, from £9 to £10 per ton; bar iron, from £7 10s. td 
£8 per tof; and nail tods at £8 per ton. Our foundries also have 
been shariby in the general prosperity ; it is calculated that they have 
consutned nearly 300,000 tons of pig iron during the past year, at 
prices fur their production as follow :—Railway chairs, £3 10s. to £4 
per ton; cast iron pipes, £5 to £5 5s. per ton ; and general castings 
tor engineering purposes, from £6 to £9 per ton. 

Rullways and railway companies are at present engrossing to a 
large extent the public attention of this country. Both the cicies of 
Edinburgh and Glasgow are anxiously pushing forward the pre- 
liminary work requisite for the making of central passenger and 
goods stations; and the people of Dandee, not wishing to be left 
behind, ate also considering the utility of having a central station. 
‘They also wish to have two good competing routes to the south, one 
by the edst coast, and one by the west coast. The one will give 
them the shortest route to Edinburgh, Newcastle, Leeds, and London; 
and the other will give them the shortest route to Glasgow, Liver- 

ol, Manchester, Birmingham, and London. ‘The North British 
Railway Company, which recently acquired the Edinburgh and 
Glasgow Railway, now propose to apply to Parliament next session 
for power to form a line to confiect their authorised Glasgow and 
Coatbridge line with their Wilsontowh, Morningside, and Coltness 
line ; the proposed line will pass by way of Bothwell, Hamilton, and 
Wishaw. It will open ap a large mineral district at present land- 


locked, and will give the coal and ironmasters who have mines | 


alongside the Caledonian Railway leading to Wishaw and Lesmahago 
an alternative and shorter route to Glasgow and Greenock. It is 
rumoured that the Caledonian Kailway Company have proposed an 
alliance with the Scottish North-Eastern Railway Company; the 
consequence is a considerable rise within the last few days in the 
various Scottish North-Eastern and Aberdeen stocks. It is also stated 
that the Ifne now being surveyed from Dolphington is intended to 
join the pfojected new line cf the North-Eastern Company at or 
near Lauder, and when complete it will form a link in the shortest 
route from Glasgow and Wistiaw to Newcastle, Shields, Hartlepool, 
Stockton, Darlington, Hull, York, and to the county of Lincoln, as 
well as to all parts of the Great Eastern Railway system. 

The Montrose and Bervie Railway is now open for tratlic. It was 
inspected a second time, a few days previous to its being opened to 
the public, by Captain Rich, R.E., when the North Esk Bridge, 


which had been previously objected to, was severely tested. A large | 


quantity of rails were laid along the sides of the bridge, and two 
heavy engines run repeatedly over it. The result proved satisfactory. 

A few days ago Mr. John Key, engineer and _ shipbuilder, 
Kirkcaldy, launched from his building yard at Kinghorn a screw 
steamer for Messrs. McGregor and Gibson, of Leith, destined for the 
Leith and Rotterdam trade. The engines, which were made by the 
builder at Kirkaldy, are horizontal and direct acting, of 150-horse 


power. ‘ 
The Turkish ram, Abdul Aziz, built by Messrs. Napier, of Glasgow, 
for the Pacha of Egypt as a present to the Sultan of Turkey, and of 


which a description was given in Tue Enaineer of October 20th last, | 


made another trial trip a few days ago. The speed obtained was 
from 12} knots to 13 knots per hour, with fifty revolutions of the 
propeller per minute, and a pressure of steam equal to 20 Ib. per 
square inch. The steering gear proved most eflicient, the vessel 
making the half circle in three minutes and thirty-five seconds, and 
= full circle in eight minutes, and turning in three times her own 
ength, # 

On Saturday last was launched from the building yard of Robert 
Napier and Sons, Govan, the Pereire, a splendid screw steamer, 
designed and constructed forthe Compagnie Géneral¢ Transatlantique, 
Paris, to carry the mails between France and the United States. 
Her principle dimensions are—350ft long, 44ft. broad, and 29ft. 


deep. Hier baenee and boflers are also made by the Messrs, Napier, | 


and are 1,000-horse power. No expense has been spared in the 
construction of this magnificent ship, as she is intended to be one of 
the fastest mail steamers afloat in any service It is expected she 
will be ready for sea in February next, when we will give the 
details of the vessel and the result of the trial trip. 

On Monday last there was launched from the building yard of 
Messrs, Robert Duncan and Co., Port Glasgow, the Anne Laity 
Bantield, a handsome ship, built for Messrs. Francis Banfield and 
Sons, Scilly, and intended for the East India trade. Her principal 
dimensions are—Iength, 180ft.; breadth, 31ft. ; depth, 19ft.; tonnage, 
750 tons, 

The harbour trust of Port Glasgow have agreed to purchase a 
dredging machine for the harbour at a cost of £1,100. 

On the 7th ingt. Messrs, Charles Connell and Co., shipbuilders, 
Overnewton, near Glasgow, launched a fine iron sailing ship, named the 
County of Argyll, of 700 tons register. She is intended for the East 
India trade, and is owned by Messrs. R. and J. Graig, Glasgow. 

Messrs. John Taylor and Son, Gardner’s-crescent, Edinburgh, 
have just had erected for them a patent sawing machine, The 
patentee is one of the largest saw-mill proprietors in Germany. 
The hive is intended to effect a considerable saving 
and produce superior work. The following is a description of the 
machine .—This machine, unlike those most in use in this country, 
works horizontally ; the log is placed on a travelling carriage, which 
is massively constructed of timber, made to cut logs 30ft. in length 
by 3ft. square. ‘The carriage is mounted on wheels, which run on the 
top surface of rails securely fixed to the stone foundatien, whilst 
horizontal wheels are placed to run against the inside flanges of the 
rails, and thereby keep the carriage steady on the rails. ‘The log is 
held securely on the carriage by means of iron clamps fixed in 
blocks, which work betwixt guide bars, and ave adjusted by 
screw spindles. The feed or traverse motion oi the carriage 
is obtained by means of a rack fixed on the under side of the 
carriage, and acted on by a pinion fixed on a shaft driven by a 
worm wheel, and worm and cone pulleys; the worm is carried by a 
swivelling braeket, and can be put out of gear when a quick motion 
is required. An inclined shaft, with bevel wheels, is provided for 
turning the shaft quickly. A separate traversing motion has been 
supplied, which is worked direct from the shaft which drives the 
machine itself, so that, independent of the ¢ feed and traverse 
motion, the ¢arriage can be worked with greater or less speed each 
way. The saw blade is placed horizontally, its cutting edges being 
also similarly directed; and it is worked by means of a revolving 
crank and connecting rod. Thé saw frame is provided with slides 
working in the grooves of similarly curved guides, the curvature of 
the guides being adopted to render the action of the saw uniform and 
efficient throughout the entire length of the cut, and in both 
directions of its motion. Two guides are fixed to a lathe or frame, 
capable of being adjusted vertically upon the faces of two upright 
standards, between which the carriage travels, and across which the 
saw works, The saw blade is guided as near the sides of the log as 

ible by means of adjustable bracket pieces attached to the teeth. 
The standards are securely fixed to the stone foundation, and are 
connected or strengthened overhead by a traverse girder or frame- 
piece. The lathe, which may be more or less counterbalanced by means 
of a chain passing over salleys to the weight, is raised or lowered by 








means of vertical screw spindles, carried by brackets bolted to the 
standards, and arrapged and worked in concert by means of a trans- 
verse connecting shaft and bevel wheels. The screw spindles are 
actuated through bevel wheels by short horizontal shafts fixed in 
brackets and provided with handles. To cut boards too thin to 


be caught by the iron clamps into boards of any thickness, a pressing 
foller is provided to hold the wood firmly down close to the line at 
which the sawing action takes place. The roller is mounted to a 
frame jointed to a link, so as to be capable of accommodating itself 
to any transverse inclination of the wood surface, the ends of the 
frame being confined in guide grooves in the vertical side pieces of a 
larger frame, which last is jointed to brackets attached to the main 
standards. The link is acted upon by a weighted lever, the fulcrum 
of which isin the frame, being made adjustable as to height to suit 
wood of different sizes. By this arrangement the pressure roller 
is made to ect with uniformity and freedom, and with the force due 
to the leverage of the weight. The saw frame guides are supplied 
with lubricating oil by means of pumps. These pumps are attached 
to the back of the lathe, the oil being conveyed to the grooves by 
tubes. The motion for working the pumps is derived from the feed 
motion shaft, this shaft having on it a pulley, which is thrown out 
of gear along with the worm, and from which a cord passes to a 
pulley on a transverse spindle, this last driving at each side a vertical 
spindle. There is on each side spindle a travelling bevel wheel, 
moving with the lathe and driving a short spindle carried by the 
lathe, and carrying a worm, which acts on the worm wheel of the 
pumps. The machine has a very light but substantial appearance. 

There wil! be an Exhibition held in Glasgow during the approach- 
ing New Year holidays, called the “ Glasgow Industrial Exhibition,” 
under the auspices of the Central Working Men’s Club and Institute. 
The following are the conditions for exhibitors :— 

I. The Exhibition is intended to consist of professional work, and 
all kinds of amateur productions, comprising—Inventions and novel 
contrivances ; manufactures; tijechanical, architectural, marine, and 
ornamental models; artistic works; paintings and sculpture; collec- 
0 of scientific and natural objects; antiquities; fabrics, and fancy 
work, 

II. No charge shall be made to exhibitors for space. 

III. Space to exhibit shall be allotted at the discretion of the com- 
mittee. 

IV. Articles exhibited must be conveyed to and from the Exhi- 
bition at the expense of the exhibitors. 

VY. The committee will take the most efficient means for the 
preservation of all articles entrusted to them. 

VI. Packages or articles arriving at the Exhibition in the absence 
of the exhibitors will be opened, by the orders of the committee, 
with the greatest care, but at the risk of the exhibitors, 

VII. Exhibitors will not be allowed to remove or introduce any 
atticie during the Exhibition, except by the special sanction of the 
committee. 

VIII. Permission may be given to exhibitors by the committee to 
persons for explain ng the construction and use of any article they 





| exhibit or otherwise to take charge of their property. 

1X. The expense of any special fittings or decorations which may 
be deemed necessary for the superior display of any article must be 

paid by the parties exhibiting, the committee providing only tables 

| and wall space. 

| X. Applications for space to exhibit must be made on or before 

| the Ist November. 

XI. Property unclaimed or not removed within six days after the 
close of the Exhibition shall be disposed of as the committee may 
| determine. 
| An office will be opened for the sale of articles exhibited, and 10 
per cent. will be charged to the exhibitors on such sales. Every 
exhibitor will receive a memento of the Exhibition, and prizes will 
be given to those amateur exhibitors whose productions are deemed 
most deserving of such awards. 

All communications to be made to Mr. David Fortune, Secretary, 
153, Trongate, Glasgow. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon: Mersey Docks and Harlour Buard: Tunnel Accident on 
the London and North- Western Railway—Nontu-Eastern District: 
Leeds, North Yorkshire, and Durham Railway: Cleveland Iron 
Trade: North-Eastern Railway— State or Trave: Sheffield: 
South Yorkshire—Drainace or Norwich—Raitway Prosects anv 
Raitway Srrire— Scoiranp;: Scottish North-Eastern and Caledo- 
nian Ratlways. 

We commence with Liverpool. At the last sitting of the Mersey 

Docks and Harbour Board, a letter was read from Mr. Robert 

Lamont, secretary to the Mersey River Steamboat Company, stating 

that great bers of the 3s by the new ferry boats, who 

had experienced the previous inconvenience of want of shelter at the 
south end of the Prince’s-stage, and the comfort and advantages of 
the covered bridges and shed erected for. their Royal Highnesses the 
| Prince and Princess of Wales, had desired him to request the board 
to allow the structure to remain. Mr. Lamont added that during the 
last six months considerably upwards of 600,000 persons had made 
use of the new ferry. The letter was referred to the marine com- 
mittee. The committee for the management of the docks and 
quays had had under consideration the letter from Mr. C. Maclver, 
| feferred to them Jast week, complaining of the extra dock rent 

charged on the screw steamer Australasian whilst lying in the 
Haskisson dock; and reports from the harbour-master and treasurer 
havivg been read, it was resolved that Mr. Maclvyer be informed that 
the Australasian was liable for extra dock rent whilst lying up, at 
the rate of 2d. per ton per week, to commence on the 2st June, in- 
stead of the 16th of that month. A letter having been received 
from the town clerk intimating the steps taken by the corporation in 
connection with the scheme for the improvement, of the approaches 
to the river, the board decided to take no further action in the 
matter for the present. A hope was expressed that the next finance 
committee of the towa council might meet the board in a similar 
spirit to that which the present committee had manifested, and that, 
ultimately, something would be done to settle the question on a per- 
manent basis. 

An accident, which will divert the, Liverpool goods traffic of the 
London and North-Western Railway for two or three weeks into an 
unusual channel, occurred to the Wapping Tunnel on Friday night. 
The tunnel is about a mile anda half in length, and connects the 
Edge-hill station with the large goods station in Park-lane, and both 
with the line of docks. It has veen in usea great many years, and 
has been employed ge i for goods traflic. When it was 
constructed considerable difficulty was experienced in making a 
good foundation for the line, and in securing the permanency of 
the bore, on account of the mossy character of the very district in 
which the present casualty has happened. This was, however, 
successfully effected at the time; and very rarely until now (and 
now only from a cause which is apparently quite distinct from the 
original cause of uneasiness) has any serious reason for apprehension 
arisen. On Friday night, about seven o'clock, not more than ten 
minutes after the inspector had passed, and found all appearances 
as usual, a sudden rush of water into the tunnel took place in that 
part of the line which is immediately below a square piece of open 
ground, near Chatham-street. This spot is as nearly as possible in 
the middle of the tunnel, half way between Edge-hill and Park-lane. 
The piece of ground mentioned as being directly over the breach, 
is a space walled in, is not built upon, and is bounded ou the north 
by Myrtle-street, south by Faulkner-street, east by Vine-street, and 
west by Chatham-street. Up to Saturday night there had been no 
jielding of the surface, and there is very little cause to fear any- 
thing of the kind. The rush of water having been quite unexpected, 
was :o sudden, and for the time so overwhelming, that the only 
precaution it was possible to take at the time was to signal to stop 
the traffic. Fortunately, this was successfully done, and no one was 
hurt; nor was any of the property of the company, except the 
| wall and arch of the tunnel, and the permanent way, injured. Mr, 
A. P, Knox, the traffic manager, was communicated with at Lime- 
street, and went at once to the spot. He found the wall of the 
tunnel broken down, and thrown across one set of rails for a 
distance of some yards lengthway, the arch slightly given way, and 
such general damzge efiected as will necessitate the reconstruction 























of about thirty yards of the tunnel. This will compel the company 
to send their goods traffic by the new line to Waterloo, aid thence 
along the dock line to Park-lane, an extra distance of six or 
seven miles: but the officials in charge believe that the repairs will 
be completed within about a fortnight. It is said that the immediate 
cause of the accident was the bursting of a sewer, which crosses 
the tunnel near the point where it was flooded; and the heavy rain 
of Thursday night and Friday morning sufficiently accounts for the 
rush of water. 

The projected Leeds, North Yorkshire, and Durham line, défeated 
by the North-Eastern in the spring, will be again brought before 
Parliament next session. With the exception of some slight 
difference between the puddlers and Messrs. Bolckow, Vaughan, and 
Co., at their works at Witton Park, and which has now. beet we 
hope amicably settled, the miSls and furnaces throughout the Cleve. 
land district have been very actively employed ; all the masters being 
anxious, as far as practicable, to execute their present orders, which, 
for finished iron of every description, are very good, and although 
prices have for the last three weeks remained unchanged, the firm 
tone exhibited very clearly denotes an upward tendency. Plates 
and rivets are in greater demand—plates especially—and Some of 
the principal makers of this description of iron are hard pressed by 
the authorities of the home government for the execution of orders, 
Railway bars and angle iron are two of the descriptions much 
inquired after. In pig iron there has also been a good business done, 
The Black Scar limestone is now being transported to the furnaces, 
the owners having several contracts to execute, the quality having 
been tried. The traffic of the North-Eastern Railway at 
Newcastle, York, and Middlesbro’, has become so great that it is 
almost impossible for the company to overtake it, and the complaint 
of a want of trucks is not confined to Middlesbro’, but is experienced 
at all the great centres of their trade. The company have con- 
siderably added to their stock of locomotives of late; and a week or 
two since the directors ordered twenty more of great power, and 
with all the recent improvements. It is the intention of the company 
to apply to Parliame:t for powers to enlarge and extend the West 
Hartlepool Dock, as at present it is inadequate to the trade, especially 
in the importation of timber, which is very much increasing. The 
directors have also determined to expend £3,000 in extending and 
enlarging the Monkwearmouth station. The company does not con- 
template applying for powers next session to make any extensions 
north of the Tweed. 

The Thornley and Ludworth collieries have passed into the hands 
of Messrs, Walton and Gowland, of London. 

Although on the whole business is active at Sheffield, some branches 
are scarcely so busy as was anticipated, especially in the homa 
markets. Several of the silver platers, while admitting that busi- 
ness has much improved during the past month, complain that the 
orders are scarcely an average for the season. Other firms in the 
same branch are, however, busy with foreign orders, and doing a fair 
trade at home. The steel trade is not yet generally active. There 
is no abatement of the demand for cutlery, which is very brisk in 
all branches. On the whole the improvement in the American trade 
continues to be most satisfactory, excefit as regards steel: The Ca- 
nadian trade has scarcely yielded so largely as was expected, except 
in the silver-plated and general hardware branch, which is con- 
siderably in excess of last year. There is still, however, a very con- 
fident expectation of a good spring season trade. The continental, 
Indian, Australian, and minor markets are scarcely so busy on the 
whole as last year, and the briskness in the cutlery, tool, and general 
hardware branches is due mainly to the American and home de- 
mand. The Metropolitan and country demand for coal from the 
South Yorkshire district is remarkably good, and the tonnage at 
Hexthorpe, the central depot of the Manchester and Sheffield Rail- 
way Company, is extremely large just now. For house coal for 
London the inquiry was never known to be larger; little short of 
200,000 tons have been entered by the Great Northern Railway 
Company, and fully half have been taken from the South Yorkshire 
locality. The trade in hard coal is good for Hull and Grimsby, 
where several large steamers are loading. 

Mr. Bazalgette presented recently to the Norwich local board of 
health a drainage scheme, involving an outlay of £80,000. On 
Tuesday, at a meeting of the board, the river and sanitary com- 
mittees recommended that the clerk should be authorised to give the 
necessary notice to enable the board to apply next session for an Act 
to carry out Mr. Bazalgette’s scheme, and also to issue notices for an 
Actto direct the town sewage to land opposite Trowse Eye, for the 
purpose of deodorization and ufilizdtion there. ‘The recommenda- 
tion, however, was rejected by a large majority, 12 voting if favour 
of the motion, and 28 against it. The scheme is, therefore, at an end 
for the present. 

The Derbyshire Peak district is to be the Parliamentary battle- 
field between the London and North-Western and the Midland, 
Piercing the Peak means long tunnels, bridges in the air, high em- 
banhments, and great capital outlay ; but beyond these there is that 
wonderful seat of industry—Sheffield, which has hitherto been 
shut off from all direct communication north-east and south-west. 
Sheffield has grumbled, and not without reason, for its railway 
accomm dation is really unsatisfactory. To reach the Midland 
system, a tiresome branch running northward to Masbro’, has to be 
traversed, and when the Midland promised to remedy this and put 
Sheflield on its trunk line, the company was, singularly enough, 
not only opposed, but, met with a hostile scheme, which d d 
to run across North Derbyshire to the Ashbourne. 





This died, and 
the Midland gained their Sheffield, Dronfield, aad Chesterfield line, 
and Sheffield will soon be on a main through line. Buxton and 
Sheffield are about twenty miles apart, yet the railroad journey is 
not less than sixty miles. This is owing to running round the 
Peak, either via Ambergate. or Ashton, . Across the Peak the Mid- 
land is resolved to go, and two routes have been surveyed, one to 
Hessop, the other to Chapel-en-le-Frith. | A new route will thus be 
opened outto Manchester. The Midland.is not to have all its own 
way, however. The London and North-Western being at Buxton, 
is preparing to go to Sheffield and tap the Midland and the Lincoln- 
shire traffic. The line is being surveyed from Barnmoor Clough 
to Sheffield, and will affurd a short route to Buxton, and a new one 
to Manchester. About these two projects the Manchester, Sheffield, 
and Lincolnshire will doubtless have something to say in Parliament. 
The proposed new station of the North-Western in Sheffield is not 
central, and is at a very high elevation. The line is evidently not 
meant to stop at Sheflield, or a lower level, more convenient for the 
stations of existing railways, could have been found. ‘There have 
been rumours afloat that the North-Western desires to reach Leeds 
independently of the Lancashire and Yorkshire ; and it is still further 
whispered that an alliance, stated to have been formed between the 
promoters of the Leeds, North Yorkshire, and Durham, and the 
‘Tyne and Tees project, is far from offensive to the North-Western, 
which by means of them might not only go to Sheflield and Leeds, 
but forward to Sunderland, Scarbro’, the Hartlepools, and Shields 
—virtually Newcastle. 
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LITERATURE. 


Das Bessemern in Oesterreich. Eine zusammenstellung der in 
der Oesterreichischen Zeitschrift fir Berg-und Hiittenwesen 
von Jahre 1856, bis zum Mai des Jahres 1865, erschienenen 
wichtigen Abhandlungen und Berichte iiber das Bessemer'sche 
Eisen und Stahl fabrikations- Verfahren. Mit Geschichtlicben 
Vorbemerkungen eingeleitch von Orro FREIHERRN VoN 
Hincenav. Vienna: 1865. Mauz. 


[FIRST NOTICE. ] 


As is well said in the opening sentence of the work before 
us, “there are inventions which at their first, and often 
‘imperfect, appearance are received with suspicion, and 
“while being discussed with vehemence, are praised as 
“ prematurely as they are attacked. Their development 
“ nevertheless progresses abroad and at home; they extend 
“yet further under the impulse of improvement, until at 
* ]ast—as has been prophesied of revolutions of another 
“ kind—they travel round the world.” Amongst these 
inventions is the Bessemer process for converting iron and 
steel. Ten years have not elapsed since, in spite of con- 
siderable opposition, it began its career in England. Its 
powers were then greatly strengthened by its adoption in 
Sweden ; until at last it has now spread into France, Ger- 
many, Belgium, Austria, America, and even Russia. As 
with the history of most things, sound lessons for the 
future may be read in the history of its past; and the re- 
membrance of the indifference and coldness with which it 
was received at first may moderate the impulse towards 
the other extreme of taking it up with undue expectations. 
Not that great expectations are without foundation, 
says Baron Hingenau, but that certainty in the practical 
working, whence is to flow the fulfilment of the great 
hopes raised by the new method, is still a desideratum. 


Perhaps the most remarkable point in the history 
of the Bessemer process is the rapid and deep root it 
took at its very first appearance in Sweden, and even 
Austria. Its leading principle of forcing streams of air 
into the molten metal has a convincing and fascinat- 
ing look, even for those who may have been occupied all 
their lives in laboriously bringing the metal itself to the 
air—and while the brilliancy of the idea would strike any- 
body, its actual execution had not in many other countries 
to encounter the chemical difficulties which threatened its 
firstexistencein England. In one word, when the process was 
set to work in Sweden, it had to deal with pig almost free 
from phosphorus and sulphur, and often naturally contain- 
ing the manganese which has been found so necessary with | 
our own metal. Almost the same may be said of the pure | 
ores of Styria, where the experiments, even on a small | 
scale, demonstrated at a very early period the feasibility of 
the new process. 


The history of the very interesting and valuable compi- 
lation before us may be briefly stated. The principal 
periodical representing the metallurgical interests of the 
great and varied mineral wealth of Austria is the “ Oes- 
terreichische Zeitschrift fiir Berg-und Hittenwesen.” In 
it have appeared, from time to time, accounts of that pro- 
cess from the introduction of which into Austria are ex- 
pected the greatest results, from its evident value for the 
pure ores of the country, and on account of the great 
accompanying saving in fuel. Though perhaps more 
carefully husbanded than even in Sweden, the pine forests 
which have from time immiemorial fed the ironworks of 
Styria are also beginning to give out under the powerful 
modern impulses towards the production of iron. The 
greatest attention was thus naturally given to each breath | 
of news from Sweden and England relating to the progress 
of the new method, until at last “the continual demand for 
“those separate numbers of the periodical which contain 
“ articles on the Bessemer process,” has led to their bein 
reprinted. Several articles have been necessarily omitted, 
on account of their merely temporary value. The work 
of re-editing them has been naturally undertaken by 
the editor of the “ Oesterreichische Zeitschrift fiir Berg- 
und Hiittenwesen,” Baron von Hingenau himself; and he 
has prefaced his compilation by a few historical remarks. 

As Mr. Bessemer reminded his hearers last September 
at Birmingham, in an account we were the first to print 
wn extenso, “on the 13th of August, 1856,” he read a 
‘paper before the Mechanical Section of the British Asso- 
“ ciation at Birmingham,” and “ this paper, entitled ‘ The 
“*Manufacture of Malleable Iron and Steel without Fuel,’ 
“ was the first account that appeared shadowing forth the im- 
“portant manufacture now generally known as the Besse- 
“mer process.” Dr. Percy, in his book on iron and steel, ob- 
serves, with a decidedly anti-Bessemer animus, when speak- 
ing of the famous paper communicated by Mr. Bessemer to 
the Mechanical Section of the British Association meeting 
at Cheltenham, “ that it excited much attention, and was 
“ the first really public announcement of the invention ; but 
“ anything more erroneous than its title cannot well be con- 
“ceived. The pig-iron to be converted is both smelted 
“ with fuel and again melted with fuel before it is treated 
“ by Mr. Bessemer.” Now this is only true in one sense. 
No fuel is specially required, though it is certainly required 
in the puddling furnace, to melt the pig and to keep it 
boiling and at the proper temperature during the whole 

rocess. And yet more applicable is the title of Mr. 
Bessemer’s essay when the pig is run, as is now being done 
in many places on the Continent, and as is now beginning 
to be done in England, direct from the blast furnace into 
the converter. It was in this year 1856, therefore, that 
the press first began to speak of the new process of making 
iron and steel without fuel—a period full of varied attempts 
at reform in the iron manufacture. Amongst a number of 
other competitors, Mushet in England, Chenot in France, 
and Uchatius in Austria, were, each with a new process 
of steel-making, competing with each other. Chenot’s 
plan more especially attracted attention, but as Baron 

ingenau truly enough says, it only at last obtained, to 
use the French phrase, a succes d'estime. The production 
of steel was, however, the order of the day. Its compo- 








sition was studied; and ey steel, Tunner’s “ Glueh- 
*tahl,” improvements in blistered steel, the production of 


cast steel in enormous masses and according to different 
methods (Jackson’s, Heath’s Thomas’s,) attempts to pro- 
duce it direct from the pig, &c., attracted the attention of 
metallurgists and of the technical press. New and freshly 
revived ideas, old and even retrograde notions, sprang up 
and competed with one another ; a pleasing and yet almost 
bewildering activity showed itself under the impulse of the 
London and Paris Exhibitions; while the war in the East, 
bringing a lengthy peace toa close, opened a wide field 
for the production of long-range guns and of the attend- 
ant requirement of a material such as steel. At the same 
time was felt the necessity for renewed inquiries into its 
nature and composition ; a necessity attempted to be an- 
swered by the works of Frémy, Caron, Boussingault, Saun- 
derson, Vespretz, Regnault, Cizancourt, and others. And 
it was at this active period that Mr. Bessemer, with a name 
long previously known with honour in the field of English 
invention, came forward with his new process. Baron 
Hingenau does not seem to be aware that Mr. Bes- 
semer first had his attention directed to steel with the 
view of carrying out his inventions in gunnery. Al- 
though a complete set of all the English patents ever 
taken out, and of our Commissioners’ publications, has long 
been deposited at the Austrian Handelsministerium, Vienna, 
Von Hingenau has evidently very mistaken notions of our 
ae law procedure. In examining the question between 

artien and Bessemer as to priority of invention, he com- 
mits several blunders. In the first place he speaks of 
Bessemer’s Ergdnzurgspatent of 15th March, 1856, as if 
the French system of brévets d’addition were in existence 
in England. In the next, he appears to be unaware that 
an English patent is never published within six months 
after its official date. He asks, ‘“‘ Whether Bessemer did or 
“did not borrow the idea from his predecessor, Martien, 
“can be, perhaps, never proved or disproved. Who can 
“ follow the excitations of the human mind into the embryo 
“ of thought ?” It seems to us that the question of priority 
between Bessemer and Martien—or, at any rate, the ques- 
tion whether Bessemer derived his idea from Martien—can 
be easily settled by a comparison of dates. Martien 
certainly seems to have been a great believer in the efficacy 
of steam or streams of air. His “ improvements in roasting, 
“ calcining, oxidising, and subliming mineral and metallic 
“ substances” (September 5, 1855), consist in employing 
kilns or furnaces into which are driven jets of air or steam. 
Ten days afterwards (September 15, 1855), were patented 
his “improvements in the manufacture of iron and steel.” 
Iron in a molten state is purified “ by means of atmospheric 
“ air, or of steam, or vapour of water, applied below, and 
“ so that it may rise up amongst and completely penetrate 
“ and search every part of the metal.” Further on he says, 
“In place of allowing the melted iron from a blast-furnace 
“simply to flow in the ordinary gutter or channel to the 
“bed or moulds,” he employs “channels or gutters, 
“so arranged that nt “oe — of mr “1 of steam, S 
* rapour of water, ma passed through and amongst the 
4 melted metal as it flows from a blast furnace.” Only a 
monthjafterwards (October 17th, 1855), and therefore long 
before these specitications were published, Mr. Bessemer 
patented “forcing currents of air, or of steam, or of air 
“and steam, into and among the particles of molten crude 
“ iron, or of remelted pig or refined iron, until the metal so 
“ treated is thereby rendered malleable, and has acquired 
“other properties common to cast steel.” Even at this 
early date Mr. Bessemer, in spite of his including the use 
of steam, states that the injection of the air causes a rapid 
increase in the temperature of the molten metal. On 
December 7th of the same year Bessemer applied for 
another and more complete patent, and even by the 
12th of February, 1856, when he took out the patent cited 
by Von Hingenau, Martien’s patent was not published. 
Martien took out another patent on the 16th of September, 
1856, in which he specifies, for the purposes mentioned in 
his second patent, the use of atmospheric air or oxygen, 
chlorine, hydrogen, or carburetted hydrogen gases, “ for 
“ heating, or oxidising, or deoxidising, on or 
“ decarbonising, or purifying the metal.” This plainly 
shows that, even by this date, Martien had no comprehen- 
sion of the true functions of blowing in atmospheric air. 
Bat in the meanwhile Bessemer had been rapidly improving 
his process, the successive steps being embodied in a number 
of patents which plainly show, if any other evidence were 
wanted, that neither the original idea nor its practical 
execution could have been derived from Martien. The 
history of the Bessemer process up to the middle of the 
= 1857 is very conveniently written in Mr. B. 

Voodcroft’s “ Abridgments of the specifications relat- 
ing to the manufacture of iron and steel.” ‘The con- 
tinuation of this volume up to the present period 
is, in the present transitory state of iron metallurgy, 

reatly required and anxiously desired by the public. 

t is to be hoped that the Patent Commissioners 
will accelerate as much as ible the issue of the con- 
tinuation of this volume. e consider that its publica- 
tion would indirectly save large sums to the country, by 
preventing the repetition of experiments which have 
proved themselves to be useless, and by obviating the 
annoyance and disputes caused by re-patenting the same 
thing. ‘lhe scientific information so easily conveyed by these 
handy volumes is also not desp‘sed by practical metallurgists. 
It is stated that Martien sold his patent to the Ebbw Vale 
Iron Company, and that it was afterwards repurchased by 
Messrs. Bessemer and Co. for a large sum—thirty thousand 
pounds, we believe—evidently with the intention of doing 
away with the smallest handle for litigation. Of course 
there have been other claimants for at least the honour 
of the invention. We hold that, whatever doubtful 
honour may be gained in originating attempts which have 
only proved fruitful in other hands, is lost by the simple 
fact of abandonment—whatever excuse may be offered. 
A much more substantial kind of merit is due to the cele- 
brated Austrian metallurgist, P. ‘Tunner, who, at a time 
when Bessemer’s plans were cavilled at on all sides, lent 
the weight of his undoubtedly great authority in its favour. 
While the majority of the scientific press were laying 
down the law that, at the best, Bessemer metal could only 
be used as an inferior kind of cast iron. Herr Tunner 








wrote in 1856 in the “ Berg-und Hitt isches 
Jahrbuch der EK, K. Montanlehraustalten” for 1857, “ one 
cannot be surprised if Bessemer’s process meets with all 
kinds of difficulties in practice, as a thing of this kind 
cannot get ripe within one or two years of experiment. 
But do not doubt that it will, sooner or later, result in a 
great reform in the practice of fining iron.” It is certain 
that Tunner’s expression of opinion had great weight in 
ym vay a | the experimentalists with the process in 
Sweden and elsewhere. His works on the iron manufac- 
ture are well known, and extensively read; and it is cer- 
tain that he has boldly added a new word to the already 
very rich German language, which we may translate by 
the term “ Bessemerising.” 

Returning to the volume before us, we find that the first 
article reprinted is an account derived from Mr. Bessemer’s 
Cheltenham paper, and from different notices which ap- 
peared at about the same period in the English technical 
periodicals, more especially the account of some practical 
experiments conducted at Woolwich with Bessemer metal. 
It is curious now to read the confident prophecies that 
Bessemer steel would only be useful as a substitute for 
cast iron or malleable cast iron. The next article gives 
an interesting account of some early experiments in 
“ Bessemerising,” conducted at Lobenstein, in Styria. 
Incompletely as these were conducted, and with too 
weak a blast, the iron produced was nevertheless “ re- 
markably easy to file,” showing itself very malleable 
under the hammer. This was done with more or 
less pure charcoal pig, free from those impurities such 
as sulphur and phosphorus, which, as experience has 
shown, cannot yet be got rid of by the pneumatic process, 
With less success were attended the experiments conducted 
near Glasgow in 1857, a report upon which was sent by 
Dr. Stevenson Macadam to the Royal Scottish Society of 
Arts. Probably converted in a great measure from the 
impure pig the products showed themselves to be red-short, 
ro | cold-short. 

Of much greater importance are two essays respectively 
entitled “ The progress of the Bessemer process in Sweden,” 
and “The further progress in Sweden of the Bessemer 
“ process of making steel,” both written by Professor 
Tunner, being mainly translated from the Swedish ac- 
counts which appeared in the “ Jern-Kontorets-Annalen,” 
in 1858. The enormous aid towards the ultimate general 
success of the Bessemer process given by the persevering 
aud scientific way in which it was first tried in Sweden, is 
plainly perceptible, when it is remembered what a hopeless 
scheme it at that time appeared in most English eyes. 
Professor Tunner tells us that, in the course of his journey 
through Germany and Sweden, in 1857, he had, indeed, 
heard of a number of unsuccessful experiments undeftéken 
with it, while all the accounts which appeared in the 
journals about that time were more or less unfavourable, 
the greater number looking upon the ultimate success of 
the process as quite hopeless. As Mr. Bessemer himself 
states—“ Very soon after the reading of the Cheltenham 
paper ” (towards the latter part of the year 1856) ‘several 
“ rough trials of the Bessemer process were made privately 
“by persons in the iron trade, and defects discovered 
“which were supposed by practical men to be pertectl 
“ fatal to the invention. Once more the press teemed wi 
“ accounts of the process, but this time it spoke only of its 
“utter impracticability, and of regrets that the high ex- 
“ pectations originally formed were fallacious. The storm, 
“ however, gradually subsided, and the process andits author 
“ were soon entirely forgotten.” It was only three years 
afterwards that Mr. Bessemer again came forward with the 
results in his hands of these “ three years of incessant labour 
** on the part of himself and his partner,Mr. Longsdon.” The 
only exceptions were, in the first place, two short popular 
accounts from Sweden, which appeared in Nos, 45 and 47 
of the Oesterreichischen Zeitschrift fur Berg-und Hitten- 
wesen. ‘Their incompleteness did not tend to give weight 
to their statements, but this is far from being the case with 
another article which appeared in the fourth part of the 
Jern-Kontorets-Annalen, for 1858. In this very good and 
practical serial on Swedish metallurgy is printed the 
official report, addressed by M. Grill, one of the higher 
officials of the Association of Swedish Ironmasters, to the 
committee of the Union. At the beginning of the year 
1858 it appears that the results of the experiments at 
Edsken were alternately favourable and unfavourable; 
but by the middle of June more certain results were 
obtained by means of changes in the construction of the 
furnace. “All the usefulness of this method,” said 
M. Grill, “rests mainly on the possibility of diminishing 
“ the amount of carbon in the pig to that degree at which 
“the product is steel—that is, a metal which can be 
“ forged and welded, having also the power of being 
“ hardened by being suddenly chilled.” Other requirements 
are that the fluid mass “ should keep a sufficient tempera- 
“ture, not merely to flow out of the furnace, but also to, 
“ within the few seconds of rest in the furnace, first get 
“ rid of the admixture of slag and air bubbles, and to then 
“ be afterwards sufficiently fluid to be run into the moulds, 
“ With a more exact study of the different stages of the 
“* process it is found that this method of fining, similar to 
the other methods, requires for its success a slag containing 
“ iron, which slag is here directly produced by means of the 
‘ combustion of a portion of the iron by the action of the 
“ blast.” A number of ingenious attempts were made to 
do without the formation of this slag, but they did not 
lead to any completely satisfactory result. ‘These experi- 
ments were as follow :—“1, During the process the ore 
of Bisperg (which is very rich and pure mugnetic iron ore) 
powdered to a fine dust, together with manganese (Braun- 
tein) were thrown in; 2, the above-mentioned dust was 
placed in the furnace before pig was run in; 3, this slag 
was attempted to be independently formed by burning 
small steel or pig scrap; and 4, steam and heated air 
were blown in. Of all these means, the use of steel scraps 
was found to be the most effective; but on the one hand, 
it was difficult to determine the required combustion of the 
same; while, on the other, the tuyeres got clogged up by 
them—an objection which must certainly be avoided. In 
order to raise the temperature the furnace was tried of a 
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smaller size, and the blast was heated. But the diminished 
density of the air, produced by the increase of tempera-. 
ture, and the thereby diminished amount of atmospheric 
oxygen, had very considerable influence in lengthenin 
the process, thus causing cold working and producing har 
steel. The best means of obviating the objections. was 
at last found to consist in a proper oa abundant use of the 
blast. 


DUBLIN INTERNATIONAL EXHIBITION. 
[Coxciuping Notice. } 

THe collection of machines for cutting and preparing 
wood is very fair, comprising those of Messrs. Charles 
Powis and Co., Millwall Pier, London; of Messrs. Noble 
and Collier, Halifax; and of Messrs. Sketchley and Co., 
Weymouth. 

The first-named firm exhibit a “universal joiner,” a 
mortising, tenoning, and boring machine, a band-sawing 
machine, and a self-acting circular saw bench. Universal 
joiners, as is well known, are specially constructed for those 
establishments where circumstances prevent the introduc- 
tion of separate and distinct machines for performing 
special classes of work. They are therefore generally 
designed for several operations, and; for supplanting 
manual labour as far as possible. The machine of Messrs. 
Powis, for instance, is adapted for plain sawing, cross 
cutting, tongueing, grooving, boring, rabbeting, working 
single mouldings, and cutting double tenons, &c. The table 
in this machine is made to rise and fall, so that it can be 
adjusted to the given depth required to be cut by the saw; 
and there is a slide made to fit on the table, to cut the 
shoulders of tenons, as well as a cramp to fit on the fence 
for single and double tenons. A square block fitted to the 
end of the saw spindle is employed to do mouldings. The 
boring apparatus is fixed to the side of the machine oppo- 
site to the table, and seems to work well; and the fence, 
which runs the whole length of the table, can be set at any 
angle between 45 deg. and 90 deg., and can be removed 
without any difficulty for the purposes of cross cutting. 

‘The band-sawing machine contains several improvements. 
Between the saw and the framing there is a good deal of 
room, which is of course an advantage for cross cutting 
long pieces of timber, and wood can be cut by this machine 
12in. deep into any circular, irregular, angular, or straight 
form; moreover, by means of a table 3{t. square, the ma- 
chine is rendered useful for heavy as well as light work. 
‘lhe saw pulleys are covered with two thicknesses of 
leather, which causes the saw to ride easily, besides which 
provision is made by means of a spring to keep the saw at 
one uniform tension, for preventing the liability of break- 
age from contraction or expansion. 

The machines exhibited by Messrs. Noble and Collier are 
a planing and squaring-up machine, a moulding machine, 
a tenoning machine, a band saw, and aself-acting circular 
saw bench, The planing machine is well put together, and 
works smoothly, but possesses no particular feature beyond 
an elastic disc for holding down the board, and is so con- 
trived as to allowthe latter to pass the cutters with ease, and 
without retarding the movement in any respect. 

The moulding machine is nicely designed. The wood is 
taken through by rollers driven by simple and compact 
gearing, and both the shaft and pulleys which drive the 
cutters and feed motion are supported on the same bottom 
as that on which the machine itself rests. This machine is 
capable of working a mould 7in. by 34in., cutting all the 
four sides at the one operation, and it can be readily 
adjusted to work any smaller sizes of either single or 
double mouldings. 

The tenoning machine cuts both sides of the tenon at 
once, and this is done by cutters instead of saws, by which 
meaus a cleaner finish is obtained. ‘There is also a 
simple arrangement for enabling the tenon to be cut at the 
shoulders of either equal or unequal lengths, and both 
strong and light work can be done by the machine. 

The band-saw machine and the circular saw bench 
belonging to this firm are, both in their arrangements and 
construction, so much like the same kind of machines of 
Messrs. Powis and Co., already alluded to, that a separate 
description seems quite unnecessary ; but it must at the 
same time be observed that both firms deserve great credit 
for the ingenuity and energy which they have displayed in 
their continual endeavours for the improvement of this im- 
portant class of machinery. 

In the universal joiner of Messrs. Sketchley and Co. the 
saw-table frame is fitted with a 2in. spindle, with fast and 
loose pulley ; the table top has arising and falling power of 
Yin., and the fence, which moves back 1lin., is the whole 
length of the table top, as is required when used for plan- 
ing or moulding ; this fence, moreover, can be set to any 
angle, and for sawing purposes a short fence to fix on the 
Jarger one is provided, Again, the slide cramp for tenoning 
has an adjusting screw, and will take in wood any size up 
to llin. by 8in., it being at the same time arranged to slide 
over the top of the two saws. ‘The disc will plane boards 
up to llin. wide, and of any thickness, from tin. to 1lin. : 
the drunken saw will make grooves of any width from 
jin, to 2}in., and of any depth up to 3in.; and the mould- 
ing block will take moulding irons up to din. wide. This 
machine is warranted, as an ordinary saw table, to saw up 
to 12in. deep; as a planing machine, to plane up the sur- 
face of llin. stuff of any thickness from tin.to llin. x 
llin., at the rate of 60ft. per minute; as a moulding ma- 
chine, to strike mouldings din. wide on wood of any width 
and thickness, at the rate of 10ft. per minute; and to cut 
tenons as fast as a man can pick them up, running two saws 
at one time. As a borer, it is stated that holes of any size 
up to 2tin.,and of any depth up to 1iin., can be bored in 
half a minute. Considering the small space which this 
machine occupies, and other circumstances, it seems some- 
what surprising that so simple and unpretending an appa- 
ratus could be called upon to discharge so many functions; 
but while Mr, Sketchley has shown great ingenuity, it 
remains to be proved by the great test, experience, whether 
it is advantageous, in a practical point of view, to concen- 
trate the performance of so many operations in the one 
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Passing from wood-working machinery the next appara- 
tus claiming attention, especially from the change in the 
weather, is the “patent thermometerion,” exhibited by 
Messrs. Davison and Scamell, London. The novelty in 
this machine is in its internal arrangements and construc- 
tion. It consists of a double corrugated coil or spiral of 
cast iron or other metal, heated by steam from a boiler, or 
by means of the exhaust steam from an ordinary high- 
pressure engine, whilst a fan in the centre is made to im- 
pel cold air over the external surface of the heated coil, 
and so generate a current of heated air at, it is stated, about 
170 deg. Fahrenheit. In the machine exhibited, which is 
of a circular form, the steam inlet is at the top, while the 
condensed steam outlet and the hot air outlet are at oppo- 
site sides at the bottom. Where there is no engine power 
at command to drive the fan, a small disc impeller is em- 
ployed, which being set in motion by steam from an 
ordinary high-pressure boiler, the required velocity is 
given to the fan, the same steam afterwards passing off to 
perform the duty of heating the coil also. These machines, 
which are made from 3ft. to 6ft. diameter, are capable, it 
is stated, of impelling from 500 to 2,500 cubic feet of air 

er minute, and that, taking quantity for quantity of 
heated air generated and impelled, they compete most 
completely, in point of cost, with hot water circulation, 
hot flues, or any of the other means employed for the pur- 
poses for which they are intended. 

An excellent surface-plate is exhibited by Messrs, Wm. 
Muir and Co.; it is 30in. by 20in., and stands on three 
bearing points. ‘The same firm have also on view an en- 
tire set of their screwing tackle. ‘The dies shown are so 
formed that one serves as a guide and the other asa cutter. 
The taps are nicely fluted for cutting, and the cutting is a 
radial line drawn through section of tap. ‘These taps 
are made to standard gauges, the angle of thread being 
55 deg. for all diameters, 

The engineers’ tools exhibited by Messrs. Cail, Halot, 
and Co., of Brussels, comprise a self-acting sliding, sur- 
facing, and screw-cutting gap lathe, and two smaller sized 
lathes without gaps. They have also a radial drilling ma- 
chine like that exhibited by Messrs. Fairbairn and Co. at 
the London Exhibition of 1862, and a self-acting shaping 
machine with traversing headstock, and containing similar 
improvements to those shown inthe same kind of machine 
of Messrs Sharp, Stewart, and Co., which was also at the 
1862 Exhibition. Notwithstanding all this, however, 
Messrs. Cail, Halot, and Co., have been awarded a medal. 

Mr. W. H. Ward, Auburn, New York, and 75, Hatton- 
garden, London, exhibits, among other things, an ingeni- 
ously-contrived self-acting bullet machine, intended for 
making bullets from the cold lead wire, of any form or 
weight. The machine shown is one of double action, but 
for the purpose of conveying a clear idea of the construc- 
tion, as well as of the principle on which it is designed, it 
seems advisable to treat it as one of single action only. 
Unlike the Government machine at Woolwich, it ouly takes 
up in the beginning the exact quantity of lead actually 
necessary for making the bullet. ‘The piece of lead is then 
forced forward in rigidly-closed dies, which are opened and 
closed by means of a cam movement acting in an open 
frame, the latter being kept inits place by suitable connect- 
ing guides, and to the same frame the die movement is con- 
nected by adjustable connecting rods, which are firmly 
secured by arms or levers to eccentrics. These eccentrics 
do not vary more than a quarter of an inch in their greatest 
difference, and by their action close the dies with the full 
force that can be brought to bear by means of the cam, the 
extent of which force will be easily understood by 
considering the cam as acting on an arm or lever 7in. 
long. Again, the punch acts by a direct cam move- 
ment, no necessity existing for an increase of power on the 
punch bar; and the lead for the bullets, which is suspended 
from an arch, is supplied by means of a self-regulating 
feed, ‘This feed is a piece of tubing, through which the 
lead wire is made to pass, one half of the upper part of 
which tubing is removed for nearly the entire length of the 
feed tube, the portion so removed being attached to a knee-~ 
joint which is secured to a swinging arm. To this arm the 
lower part of the tube is in like manner attached on a 
round pin or screw bolt, for the purpose of adapting itself 
to the inclination of the lead wire. ‘The action is controlled 
by the punch bar, which in its retrograde movement carries 


‘this arm back by means of a stop pin, the arm being after- 


wards drawn forward on the forward movement of the 
panch bar by means of a spring. Immediately on this 
forward movement the knee-joint connection of the feed 
tube is brought into requisition, it then firmly grasps the 
lead wire, which it draws forward into the open horizontal 
and vertical forceps against a stop pin, which is regulated 
as to the precise quantity of lead required. On the retro- 
grade movement of the die cam frame, these forceps are 
rigidly closed on the wire, and their adjacent faces being 
caused to pass each other, the lead wire is properly severed by 
acleancut. On the retrograde movement of the punch barthe 
vertical forceps are opened, when the severed piece of lead 
brought on is made to drop into a receptacle placed oppo- 
site to the opening in the dies, the latter being rigidly 
closed by the forward movement of the die cam frame; 
and on the forward movement of the punch bar, this piece 
of lead is forced into the closed dies, and the bullet of the 
Again, at this stage the punch 
bar remains stationary, with the newly-formed bullet on 
its point, until the dies are made to open by the retrograde 
movement of the die cam frame, when the punch bar also 
proceeds on its retrograde movement, with the bullet on 
the punch’s point, which is so retained until the expanded 
base of the bullet comes in contact with the base of the 
receptacle which received the piece of lead from which it 
was formed, when the bullet is released from the punch 
and falls into the proper receptacle for made bullets. In 


the double-acting machines the retrograde movements 
above’alluded to are got rid of, and a bullet is made alter- 
nately at each end. 

In the adjoining court are the signals of Commander 
Colomb ; but they are so well known that description seems 
unnecessary. 

Near at hand, in the same court, are some interesting 





telegraphic apparatus, by F. N. Gisborne, exhibited by the 
India-rubber and Gutta-percha and Telegraph Works 
Company, 2, Bishopsgate-street, London. The patent 
ship steering and engine-room signals are designed for 
enabling rapid communication at all times between the 
captain, helmsman, and engineer, and the following is the 
mode provided for effecting this object:—In the cabin or 
hold is a simple form of galvanic battery—the only motive 
power used. ‘The necessary instruments are then connected 
by a strong electric cable, secured out of sight under the deck 
beams. A slight pressure upon the handle of a pointer, 
over an order by the commanding officer, instantaneously 
causes a bell to strike, and the corresponding flap in an 
indicator provided to fly up before the helmsman, who has 
thus the order in full view just so long as the handle is 
held in position, a slight pressure by him upon either side 
of a lever causing the reply bell toring. At the same 
moment it is so arranged that the helm automatically shows 
its own altering position, independently of the helmsman, 
upon the dial face of the captain’s communicator, thus 
allowing ample time and opportunity to correct any pos- 
sible error which the helmsman may make. ‘The engine- 
room signals are somewhat similarly arranged. 

The patent mining signals of Gisborne are much on the 
same principle as the ship steering, and are of an ex- 
tremely important character. By their adoption the 
engineer, brakesman, and hanger-on are practically within 
easy speaking distance. There is provided an engine-room 
indicator, upon the dial face of which are five flaps or 
shutters, covering the words “stop,” “easy,” “go on,” 
“men up and down.” The banksman’s indicator contains 
similar words, and has three knobs attached, for the pur- 
pose of communicating with the hanger-on, and for ringing 
a reply bell from bank. ‘The hanger-on is somewhat 
similarly provided with an indicator and communicator. All 
the instruments, asin the ship steering apparatus, are then 
connected by a strong electric cable, and a simple galvanic 
battery completes the apparatus. A slight pressure upon 
any one of the knobs provided—say, for instance, on the 
indicator of the hanger-on—causes the flaps on both the 
banksman’s and engineer’s instruments to fly up instantly 
and simultaneously, thus exposing, for example, the order 
“stop” to view, bells sounding the alarm in both instru- 
ments. While the engineer is engaged in stopping the 
engine the banksman replies, both engineer and hanger-on 
hearing such reply upon their respective bells. Again, by 
pressing upon a knob, the banksman reports men and 
materials going down, thus affording the hanger-on time 
to provide accordingly, and inspiring extra caution if the 
first order be given. These mining signals are likely to 
prove of great practical benefit, and the above company 
deserve great credit for their endeavours to bring the thing 
to perfection; but it will, no doubt, be found advanta- 
geous in the way of preventing the occurrence of serious 
accidents, as well as for other reasons, that the arrange- 
ments for putting the system into operation should, in 
every case, be made under the superintendence of compe- 
tent engineers. 

In concluding our observations on the machinery in this 
Exhibition it seems worthy of remark that, although the 
collection may not be quite sufficient for those who have 
been living in an atmosphere where continual mechanical 
progress is the rule, still there are a number of machines 
which contain improvements of a very important character. 
In steam engines the efforts of both Mr. Kay and Mr, 
Hackworth have produced satisfactory results; and in 
self-acting hammers there is Mr. Grimshaw with his 
atmospheric, and Mr. Sturgeon with his steam hammer ; 
and the coal-cutter recently introduced by the latter gen- 
tleman will, if his anticipations be realised, effect most 
material benefits. Engineering tools have been well 
represented by the collection of Messrs. Muir and Co., to 
whom credit is also due for the improvements shown in 
their lathe and other machines ; and the subject of railway 
fastenings has been dealt with by Mr. G. E. Dering, in a 
manner totally distinct from any other inventor, and his 
labours are, it appears, bearing fruit. The wood-working 
machinery shows a fair advance within the last few years; 
but of all the machinery exhibited that employed in the 
manufacture of textile fabrics is certainly not the least 
deserving of attention. In the flax machines some bene- 
ficial changes have been effected. ‘I'he woollen machinery 
of Mr. Tatham contains several valuable alterations, which 
will prove extremely advantageous ; and the improvements 
in cotton machinery made by Messrs. Dobson and Barlow, 
especially in their gins, will possibly lead to results of a 
most satisfactory nature ; besides which the silk doubling 
machine of Mr. Murray is calculated to cause some material 
changes in that branch of industry. 

As an Exhibition that which has just closed cannot of 
course compare, as regards either variety or extent, with 
the London Exhibition of 1862, but, nevertheless, the im- 
provements effected in several machines in the short 
period that has elapsed since that time speak well for the 
progress of invention; and were it not for the forth- 
coming Paris Exhibition the collection would most pro- 
bably have been more extensive. To Ireland this Exhibi- 
tion will we trust prove most valuable, as her people will 
begin to learn that to develop the resources of the 
country recourse must be had more extensively to those 
mechanical appliances by the aid of which other countries 
have been enriched and rendered prosperous. 








Mecuanicat Inpustry In France.—(From our Correspondent.)— 
There are now being executed at Paris, on Russian account, two 
engines for screw steamers of 300-horse power each, and at Havre 
an engine of 2,400-horse power for a similar purpose. A manu- 
factory at Nantes is completing a number of dredgiug machiues for 
Egypt, and Bordeaux is finishing an iron ship for the Kiug of 
Prussia; a short distance from the Ancona, an iron-clad frigate, the 
equipment is being completed for the Italian Government. — The 
company known as the Forges et Chantiers de la Méditerranée has 
in course of execution two iron-clad gunboats and a corvette of. 
250-horse power for the Brazils; two steamers of 500 to 600- 
horse power for Egypt; fifteen mud barges of 50-horse power, and 
360 tons burden, for the Isthmus of Suez; two iron-clad corvettes 
of 300-horse power for Italy; and three iron-clad batteries for 
Turkey. 
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INDUSTRIAL EXHIBITIONS. 


Some of the philanthropic promoters of the Industrial Exhibitions 
of late so popular, advocate their claims rather magniloquently as 
a powerful moral agency for elevating the working man, and for 
improving his taste and that of his family and associates. Much 
has been made of the contrasts between the character of the pro- 
ductions which working men have sent into the Industrial Exhibi- 
bitions and the nature of their daily avocations. Bricklayers’ 
labourers have sent in specimens of work in Berlin wool, and 
costermongers have contributed water-colour drawings. These 
strange contrasts have been accounted for on the principle that 
working men are like the mill-horse—it must go a round of labour, 
and they must work, so the horse left at liberty on Sunday takes its 
recreation by travelling in the reverse direction on its rest day from 
that in which it travels on its working days; and, in like manner 
the working man takes his recreation by employing himself in the 
time at his own disposal in some occupation as widely different as 
possible from his usual avocations, and bence we have models of 
steam engines from tailors, aud of ships from shoemakers, and 
artistic objects of great merit by the men whose every-day life and 
labour would lead us to consider them the least likely to produce 
such things. There are not a few most admirable examples and 
wonderful performances of this character, and we confess that we 
regret that the number of such examples is not much greater—we 
are sorry to have to believe that they are, amongst the mass of 
working men, rare exceptions to the rule. The South-Eastern 
Industrial Exhibition, however, furnishes, we think, some compen- 
sation, inasmuch as a considerable number of the working men who 
have contributed have done so in connection with their daily 
avocations and studies. Apart from the artistic, fanciful, and trade 
specimens common to every district, this exhibition furnishes con- 
clusive evidence as to the nature of the industry by which it is 
peculiarly characterised. We did not notice in it any wonderful 
gooseberry, or immense turnip, or any deft machine for cutting the 
turnips, or for chopping hay or straw, or other agricultural imple- 
ments. The district, which has Greenwich in the middle, Wool- 
wich on the one hand, and Deptford on the other, is not an agri- 
cultural region, but is renowned, in conjunction with the district 
across the river, for the construction of marine and other engines, 
of ships and sailing vessels, and hence it is alike natural and 
pleasing that we should see a profusion of marine and other engines, 
and of models of vessels, of tools, and of other devices, matters, 
aud things connected with the mechanical arts. It is well that 
some of the great firms should have added to the attractiveness of 
the exhibition by the exquisite models they have contributed, that 
they should have thus shown their sympathy and disposition to co- 
operate with the workers; but it is better still that the workers 
themselves should have come out in force, as they have done, and that 
the character of their products should be in so many instances con- 
nected with the art or craft by which they gain, or expect to gain, 
their daily bread. When a journeyman ship carpenter produces for 
exhibition the model of a boat, which he will back to the extent of 
his means against the world; when an engine-fitter or turner 
presents a peculiar machine or tool, that, in so far as he believes, is 
unsurpassed or unequalled as regards the work which he engages it 
fitted to accomplish, it is good evidence that these men are not mere 
machines—that their daily work is not a mere matter of putting in 
so many hours for so many shillings, but that their minds are in 
their work. 

It is not within our sphere to notice in detail the artistic and other 
works, mechanical and constructive, produced by cadets, non-com- 
missioned officers, and private soldiers, and by workmen of various 
kinds; by unskilled labourers, by apprentices, schoolboys, and 
students, although these are a really remarkable assemblage, in 
many cases as regards their intrinsic merits; and in many more for 
the contrast between the character of the exhibited article and the 
ordinary occupations of the producers. Nor can we stay or attempt 
a description of the “Ladies work of all kinds,” which furnishes 
one division in the catalogue. Of this last class we should perhaps 
refer to an improved music-stool, registered by and manufactured 
under the direction of the inventor, Mrs. Darley. This stool is 
entirely different in construction from the ordinary screw pattern, 
the height of the new stool being regulated by simply touching a 
pedal with the foot. The stool also admits of a display in its 
covering of needlework in small triangular pieces, which, with the 
finishing of the whole, affords good scope for taste in embroidery, 
braiding, beadwork, &c. Mrs. Darley puts a very low price upon 
her registered invention. 

Amongst the most remarkable objects in mechanics are Messrs. 
Penn and Co.’s superb model of the engines of the Minotaur and 
the Northumberland, of 1,350-horse power, the model being made 
to the scale of one inch to the foot. For compactness of arrange- 
ment, completeness, and effective working, we venture to think 
that these engines are as yet unsurpassed by any others 
hitherto constructed. Immediately adjoining Messrs. Penn's model 
is another, almost equally beautiful, contributed by Mr. John 
Matthews (of the same firm), showing the parts, in all their details, 
of a direct-acting marine engine, fitted with an ordinary paddle- 
wheel on the one side, and with feathering blades on the other. 
Adjacent to these is a model somewhat rougher in finish, yet 
tolerably sightly, of a cigar boat for sailing. The cigar boat that is 
being built on the other side of the river, and which has excited 
considerable interest in the district, has attracted the attention 
apparently of Mr. W. H. Child, a journeyman shipwright, who has 
made a model considerably different from the vessel being con- 
structed at Blackwall, in this especially, that Mr. Child puts a deep 
—very deep—keel to his vessel. It is professedly adapted for 
sailing, and not steaming, and as yet on the Serpentine, and in any 
other contests in which it has had the chance of engaging, this 
model has beaten hollow all the miniature clippers that have been 
tried against it. The body of the boat is of zinc, the keel of lead. 
It is about 3}ft. long. 

One of the most ingenious tools in the Exhibition is Mr. Jas. 
Martin’s “radius gear,” which, fitted upon a self-acting lathe of 
ordinary construction, will turn a shaft or other piece of metal, 
either concave or convex, to any segment that may be desired. 
Mr. Martin, who is only an operative turner at Messrs. Penn’s works, 
is also the author of ‘an elaborate little work, “The Screw-cutter’s 
Guide.” His radius gear is well worth the inspection of mechanical 
engineers unacquainted with it, The means by which the cutting 
tool is conveyed along the face of the shaft operated upon, and by 
which the radius, whether concave or convex, is regulated, are 
extremely simple, Mr. Martin having, like Columbus, caved in the 
end of the egg, and shown how the thing can bedone, The tool 
will turn any part of a circle, and is self-acting. The radius of the 
Plece of iron we saw in the latbe was 102ft. 53in. The curvatures 
a mainly regulated by the sizes of the pinions which, from the 
Side of the lathe, communicate motion to the endless screw and 
horizontal toothed wheel which work the cutter. 

Mr. Hopkins and Mr. Varley exhibit a number of their ingenious 
mechanical contrivances, and Mr. Myers’ signals for railway trains 
i0 motion, including passengers’ signal to the guard, is exhibited by 
a large working model. Mr. Myers has allowed his patent to 
Fs eer oh -_ not we should — — recommended 
. eration of its merits to railway directors and manag: 
it seems to us to have great merit. . . asia 
in = are not quite satisfied as to the accuracy of all the descriptions 
by W canaloges. In one case we have the original model constructed 

& > » “the father of the steam engine,” Cornish pumping en- 
= A anetary motion, &c. Now we learn from Mr. Smiles’ new 
bs st tke fee we may from other sources, that Mr. Watt was 
ate father,” although in essential respects the improver, of the 

am engine; and with respect to the ‘*sun-and-planet ” motion, if 
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that is what is meant by the “planetary motion,” it is clear from 
Mr. Smiles’ narrative that Mr. Wm. Murdock, a foreman of 
Boulton and Watt, in Cornwall, was the inventor of that motion, 
which was rendered necessary, gs Mr. Smiles shows, from the idea 
of the crank, which Mr. Watt intended to apply for rotary motion, 
having been stolen from one of the Soho workmen, and patented by 
a pirate, The mention of Murdock and Cornwall reminds us that 
the Exhibition contains some excellent models of Cornish boilers 
and engines, amongst others one of great merit made in King’s 
College workshop, by Mr. J. D. Morris, a Greenwich youth. 

The exquisite he he of ships and boats from the Messrs. Rennie 
should not be passed unmentioned; but it is really invidieus to 
select and to mention names or firms from amongst such a 
meritorious company, many of whom have prepared their several 
productions under great disadvantages ; as, for instance, the Wool- 
wich cadets, who send in sets of croquét mallets and balls; in another, 
a series of marine paintings in oil of a high order of merit are con- 
tributed by an artillery sergeant; in another instance, the model of 
a gun complete with slides, levers, rammer, and sponge, and the 
modest statement by the contributing gunner, Thompson, that his 
work was done “in the barrack-room at night with only a single 
candle to light him, with no proper tools to work with. Any 
deficiences,” he asks, ‘‘ must be kindly passed over.” 

Some of the inlaid work and mechanical models by labourers 
and others, and especially the collections of butterflies and insects, 
are worth the pilgrimage from London to Greenwich to see, always 
provided that the visit be during the day; for, at best, notwith- 
standing that Greenwich Hospital is now nearly empty, the 
Exhibition is “ cribbed, cabined, and confined,” and in the evenings, 
so high is the appreciation of it by the working classes and their 
friends and families, that the crush is tremendous, and a proper 
examination of the crowd of interesting objects simply impossible, 
There are from 2,500 to 3,000 visitors daily. : 





THE INSTITUTION OF CIVIL ENGINEERS. 
November 14th, 1865. 
Joun Rostnson McCuean, Esq., President, in the Chair. 

Tue first meeting of the session 1865-66 was occupied by the 

reading of a Paper on “The Telegragh to India, and its Extension to 
Australia and China,” by Sir Charles Tilston Bright, M.P., M. Inst. 
C.E. 
After referring to the previous attempts to establish telegraphic 
communication with India by the Red Sea, and alluding to the 
causes of the failure of that enterprise, the author proceeded to de- 
scribe the steps taken by the Government to carry out the line through 
Mesopotamia and by the Persian Gulf to Kurrachee, which was now 
in daily operation, connecting England with Calcutta, Bombay, 
Madras, and all the principal towns of India, and extending as far 
to the eastward as Rangoon. 

A description was given of the manufacture, laying, and elec- 
trical tests applied to the submarine cables between the head of 
the Peraian Gulf, Bushire, Mussendom, Gwadur, and Kurrachee, 
the engineering and electrical superintendence being carried 
out for the Indian Government by the author and his partner, 
Mr. Latimer Clark (M. Inst. C.E.). The cable in question 
belonged to the class of shallow water cables, the depth being 
generally about forty fathoms, and the bottom being principally 
sand and soft mud, circumstances the most favourable for the 
deposition of submarine lines. The core was composed of 225 1b. 
of copper and 2751b. of gutta-percha per nautical mile, the gutta- 
= being applied in four separate coatings ; over this was laid a 

dding of hemp, covered by twelve galvanised iron wires, the 
whole being coated with two layers of a compound of bitumen and 
silica, applied in a plastic state, in combination with two alternate 
servings of hemp laid in opposite directions. In the construction 
of the conductor four segmental pieces of copper within a copper 
tube were used, by which the mechanical advantages of a strand 
were preserved, while the electrical efficiency was added to, in con- 
sequence of the cylindrical form of the exterior. 

The elaborate system of electrical tests taken during the con- 
struction and laying of the cable, and a series of experiments 
determining, for the first time, the differences of conductivity of 

utta-percha and india-rubber at various temperatures, were fully 
escribed, a formula being given as a guide in calculating the effect 
of changes of temperature upon the insulation of submarine cables. 
A new method of testing the joints in the core separately was 
introduced, whereby a considerable gain in insulation was at- 
tained. - The conductivity of the whole of the copper wire used 
was measured, and all wire below an established standard was 
rejected. By this means, a high degree of conductivity was 
arrived at, 

The total length manufactured was 1,234 nautical miles, weighing 
in all 5,028 tons. Five sailing vessels and one steamer conveyed 
this mass of submarine cable to Bombay, and the submersion was 
commenced by the author on the 3rd February, 1864, at Gwadur, on 
the coast of Belochistan, the whole being completed by the middle 
of May in the same year. The cables were laid for the first time 
successfully from sailing vessels towed by steamers, by which a 
considerable saving was effected as compared with the cost of send- 
ing the cable round the Cape in steam vessels. 

t was expected that the Turkish land line, between Bagdad 
and the head of the Gulf, would have been completed simultaneously 
with the submersion of the Persian Gulf line. In this, however, 
much disappointment was experienced, owing to the Arabs, on a 
portion of the route, in the valley of the Euphrates, being in revolt 
against the Turks. In consequence of this, the opening of the 
entire line between Europe and India was delayed until the end of 
February in the present year, when a telegram was received in 
London from Kurrachee in eight hours and a-half. This was 
speedily followed by numerous commercial messages to and fro, and 
a large and remunerative traffic was now daily passing. The 
author, however, complained of the delays and errors arising upon 
the Turkish portion of the line, between Constantinople and 
Belgrade; the service on the portion of the line worked by the 
Indian Government between India and the head of the Gulf being 
performed rapidly and efficiently. 

The difficulties encountered by Major Champain, R.E., in the con- 
struction of the Persian telegraph between Teheran, Ispahan, 
Shiraz, and Bushire, were described, and the loss of the late Colonel 
Patrick Stewart, R.E., and his devoted services, were feelingly 
alluded to. 

In considering the extension of telegraphic communication from 
Rangoon to China and Australia, the author entered upon a narration 
of the advantages and otherwise of the several plans proposed ; and 
considered, although part of the line in the Malay Peninsula and 
elsewhere might be taken by land, that the speediest and most 
reliable means of carrying the object into effect would be found in 
the submergence of submarine cables, if properly coustructed and 
laid. The regularity of the working of a good system of cables 
would, in his opinion, soon compensate for the additional outlay 
involved over such sections of the line. It was thought that a line 
might be carried in a comparatively short time from Rangoon to 
Singapore, thence to Batavia, joining the Dutch land lines there, and 
passing from the south-eastern extremity of Javato Timor, onwards 
to the Australian coast, whither the Australian land lines were 
rapidly advancing, and would be erected to meet the cable. From 
Singapore a line could be carried to China, touching at Saigon, or 
the Peninsula might be crossed at Mergui, and the sea line be carried 
thence across the Gulf of Siam. 

It was announced that the discussion, which had been commenced, 
would be continued at the next meeting, Tuesday, November 21st. 





Sours Kensixaton Mussum.—During the week ending November 
11th, 1865, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, open from 10 am. to 10 p.m, 8,352. 
On Wednesday, Thursday, and Friday, students’ days (admission to 
the public 6d.), open from 10 a.m. till 4 p.m., 1,580, Total, 9,782. 
From the opening of the museum, 5,644,212, 


NOTES AND MEMORANDA. 

Sappxes were not invented until the year 320. 

Mr. Wuitworta was the first to punch plates with steel shot. 

Tue resistance of iron plates to shot is directly as the squares of 
their thickness. 

WINDMILLs were six hundred years in becoming generally known ; 
sawmills one thousand years. 

Mr. Granta states that an iron barge was made in 1787, and 
another was built for the Severn in 1789. 

As many as one million pounds of paper are yearly manufactured 
from fir-wood by one company at Gotteuburg. 

Axsout 12,000 tons of clay are annually required in the United 
Kingdom for the manufacture of tobacco pipes. 

Sincce rivetted joints are about one-fifth weaker than the original 
plate. This does not include the loss due to the metal punched out. 

Toping is almost entirely wanting in young sea-weed, and it has 
reached its maximum quantity when the plant is thrown off in drift. 

Liesi¢ states that 40 1b. of finely ground bones contain 22 1b. of 
ag phosphate, and are the best agent to supply phosphate to the 
soil. 

Tue name of the mineral jet is said to be derived from Gages, a 
river of Lycia, whence the ancients derived their supply of this 
substance. 

Mr. Farrparen’s experiments showed that the strength of a 
double rivetted, as compared with a single rivetted joint, is as ten to 
eight nearly. 

From drawings in the Egyptian tombs, and from objects found iv 
them, it appears that expert glass blowers abounded in Egypt 
2,000 years B.c. 

In 1822 the principal railways, or rather trams, in Wales, were 
the Cardiff and Merthyn, 263 miles long; the Caermarthen; and 
the Swansca line. 

Iron canal boats were first made about the commencement of the 
present century. ‘here is evidence of their existence in Stafford- 
shire in 1812 or 1813. 

Tue result of the analysis of the Taranaki iron sand is as follows: 
—88-45 peroxide of iron, 11°43 oxide of titanium with silica, and 
only 0°12 waste in 100 parts. 

Ptants living in ranning waters, or in large collections of water 
capable of being agitated by the wind, contain more iodine than 
those growing in stagnant water. 

Wuen Mahomet II. besieged Constantinople in 1543, he made 
use of cannon throwing stone balls of 1,200 lb. weight. They could 
not be fired more than four times a day. 

In determining the velocity with which light travels through 
leaves of various metals, Mr. Quincke found that i: travels faster 
through gold and silver than through a vacuum, 

Tuat cotton paper was in use in the eleventh century may be in- 
ferred from the year 1050, being the date of a manuscript written 
on cotton paper, and preserved in the Imperial Library at Paris. 

InpIA-RUBBER was first introduced into France in 1776. Dr. 
Priestley says that in 1791 he saw aspecimen of the gum at a 
stationer’s, where it was used to erase pencil marks; hence its name. 

Ture are sometimes a succession of north and south poles in the 
same bar magnet. A bar of the kind can easily be produced by 
softening certain portions of its length by the aid of the blow- 
pipe. 

F rost-sitren potatoes are sweet from the spontaneous conversion 
of their starch into sugar. The same effect takes place when 
potatoes sprout in the spring, and they are consequently of less 
value as food. 

THe manufacture of soap in London first began in 1524, before 
which time the city was supplied with white soap from abroad and 
with grey soap, speckled with white, from Bristol, which was sold 
for a penny a pound. 

Tue joints of an iron rivetted beam have sustained upwards of 
8,000,000 changes of one-fourth the breaking weight without injury. 
The beam broke with 313,000 additional changes when loaded to 
one-third of the breaking weight. 

Tue first friction matches were introduced in 1832. In France 
and England alone 300,000 pounds of phosphorus are annually 
made into matches. Three pounds of this substance are sufficient 
to tip five or six millions of matches. 

Anour one hundred years ago a house was built at Baltimore of 
bricks imported from England, while beneath the site of the building 
existed a bed of clay which afforded, and still affords, material for 
the manufacture of millions of bricks. 

In 1855 the locomotive power on the Great Northern Railway 
cost an average of 829d. per train mile run; in 1856, 801d. ; in 
1857, 8-26d.; in 1858, 8°24d.; in 1859, 7-94d.; in 1860, 8°07d.; in 
1861, 8:15d.; in 1862, 8°79d.; in 1863, 8°47d.; and in 1864, 9-05d. 

Fermenrep liquors and wines contain iodine, but milk is richer in 
that substance than wine. ‘The proportion of iodine in milk is in 
the inverse ratio of the quantity yielded. Eggs also contain iodine, 
a fowl’s egg, weighing 5U grains, contains more iodine than a quart 
of cow’s milk. 

In Russia corn is stored in pits dug in the soil, the sides of 
which are hardened by long exposure to fire. Before the grain is 
introduced straw is ignited in the pit, to purify and dry the air. The 
grain is thrown in and packed close, It has been thus preserved 
forty years, it is said. 

Tue following is the exact result of an analysis made of glass dis- 
covered at Pompeii:—Silex 69-43, lime 7°24, soda 17°31, alu- 
minium 3°55, oxide of iron 1:15, oxide of manganese 0°39, and a 
trace of oxide of copper, in 100 parts. The glass of the present day 
has a very similar composition. 

Tue first manufactory for the production of green copperas in 
England was founded about the year 1579, by Matthew Falconer, a 
Brabanter, who “ did try and draw very good brimstone and cop- 
peras out of certain stones gathered in great plenty on the shore 
near unto Minster, in the Isle of Sheppey.” 

Inp1A-BUBBER is pervious to gases in the following order :—Ammo- 
niacal gas, 1 minute; sulphuretted hydrogen, 2} minutes; cyano- 
gen, 3} minutes; carbonic acid, 54 minutes; protoxide of nitrogen, 
6} minutes; arseniuretted hydrogen, 27} minutes; olefiant gas, 
28 minutes; hydrogen, 37} minutes ; oxygen, 1 min, 53 sec, ; car- 
bonic oxide, 2 min, 40 sec. 

Ar St. Sebastian, in Spain, the piles of a wooden bridge standing 
in the sea have been protected from the attacks of sea worms in the 
following manner :—Each pile is surrounded by a wooden box, and 
the space between filled up with cement. After six years it was 
found that the piles were in perfect condition, while the outer boxes 
were completely riddled by the worms. 

Ir was at the foundry belonging to Messrs. Boulton and Watt, at 
Birmingham, that the first display of gaslight was made, in the 
year 1802, on the occasion of the rejoicings for peace. In 1805 the 
cotton mills of Messrs, Phillips and Lee, at Manchester, were 
lighted with gas. In the beginning of 1816 it was estimated that 
twenty-five chaldrons of coal were used daily at the three gaslight 
stations—in Peter-street, Westminster, and Worship-street and 
Norton Folgate, London. These were sufficient to supply 125,000 
lamps. 

Tue entire value of cotton goods manufactured in England in the 
year 1760 was about £200,000. In 1772 British calicoes were made 
to the number of 50,000 pieces. In 1816 upwards of 1,000,000 
pieces were manufactured. In 1750 the population engaged in the 
cotton manufacture was about 20,000. In 1801 the persons engaged 
were about 80,000. In 1823 there were 10,000 steam looms in Great 
Britain. In 1862 their number was 399,992, driven with a power 
of 294,000 horses, and employing 451,000 workpeople in 2,887 





' factories, containing 30,387,457 spindles. 
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JOHNSON’S MODE OF CONSTRUCTING GLASS-MAKERS’ POTS. 
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Hrrnserto glass-makers’ “ pots” have been made of clay in one 
iece, and they have been set in furnaces, so as to allow or cause the 
Pent to play or act over their outer surfaces, at the bottoms and 
round the sides, or one of them, as well as, in some manufactories, 
over the tops and mouths. Such pots in practice are easily frac- 
tured or cracked, are costly, and are the cause of frequent stoppages 
in glass-houses. 

This invention, patented by Mr. R. H. Johnson, glass-maker, 
Eccleston, consists in making pots or receptacles in which the 
materials used in the manufacture of glass are placed, subjected to 
heat, fluxed and refined, of fire-brick built upinto the desired form, 
with a close packing of fire-clay under the bottoms, and all round 
up the sides a: the back thereof. All round and laterally from the 
mouths of the pote there is a flat surface, over which the flames or 
heated gases pass downwards into the pots or receptacles through 
their mouths, which are open, to heat, flux, or refine their contents. 

The said pots or receptacles would usually be set in limited 
numbers in an arched or other furnace, and the fire or fires would 
be separated therefrom by a fender or fenders, the heated gases or 
flames only being allowed to play on the materials in the pots or 


receptacles. 
In the accompanying engraving a denotes the outer brick or 
masonry walls; 6, the fire-bars; c, fire-brick fender bet the 





find a place throughout its length; and we may safely affirm that 
want of adhesion has been the direct cause of the outlay of millions 
of unpaying capital in the construction of our earlier lines. Whether 
or no men of high talent and experience then recognised the fact 
that in order to make a line cheaply it was necessary that the loco- 
motives working it should possess the power of ascending at least 
moderate inclines, we need not stop to consider. Up tothe year 1835 
we have seen that rack rails and mechanical feet were the popular 
devices for overcoming the difficulty, to which we may, perhaps, add 
Chapman’s chain—which, after all, however, is but a modification of 
the rack. After a time it came to be understood that smooth tired 
wheels and smooth rails could alone meet the mechanical exigencies 
of the railway system, and to Messrs. C. B. Vignoles and John 
Ericsson must be attributed the honour of first practically reconciling 
the conditions—smoothness of gripping surface with i of 


be seen, in the fact that the amount of adhesion being independent of 
the weight of the machine, a light engine may do the work of a 
heavy one while the speed is moderate, and therefore a large amount 
of tractive force is left at our disposal for hauling loads which would 
otherwise be expended in carrying the engine itself up hill. Thus, 
let us suppose the case of a six- coupled locomotive weighing 30 tons, 
or 67,20U |b., with a coefficient of adhesion of, or equivalent to, a trac- 
tive force of 13,400 lb. Now on an incline of 1 in 5 this force 
would exactly balance the gravitating tendency of the machine to 
descend the incline. In order to enable it to move forward the 
incline should be rendered less steep to such an extent as would 
compensate for the frictional resistance of the journals, &c. In prac- 
tice such a machine could possibly ascend an incline of seven to one 
under very favourable circumstances, and with the free use of sand 
(for it must be remembered that one-seventh of its adhesive weight 
would be lost by its position on the plane), but it could not possibly 
take up any load. If, now, we attach vehicles weighing 30 tons, we 
shall find that the engine with this load cannot possess adhesion 
sufficient to surmount an incline of more than one in fourteen. Asa 
practical illustration, I may state that the late Mr. Dixon told me, a 
few days before his death, that his 30-ton engines on the Stockton 
and Darlington line sometimes have occasion to ascend an incline of 
one in twelve, ordinarily worked by ropes connecting the sections of 
the line. This they accomplish with tolerable ease, taking up a 
16-ton tender. If, now, we reduce the weight of the engine to 
15 tons, and supply the adhesion lost, by the use of gripping wheels, 
or some other expedient, we tind that it becomes possible to take a 
paying load of 15 tons up an incline of 1 in 7, a task which 
tbe 30-ton engine could under no circumstances accomplish, and to 
increase our load in proportion for all flatter grades. This, of course, 
takes no aczount of the steaming powers of tke boiler. It is certain, 
however, that no matter how great the difference in this respect 
between the 30-ton and the 15-ton engine, the latter must have the 
best of it, because it can haul a paying load at some speed, even 
though it be very slow, up inclines on which the larger machine 
could not even retain its own position for want of adhesion. 

In 1849 this device was re-patented, with very little alteration, by 
Heory Pinkus, the mid-rail, bevel gear. &c., being in every essen- 
tial particular merely reproductions of Vignoles and Ericsson’s in- 
vention. 

During the ten years which elapsed between 1835 and 1845 
several patents were taken out for devices fur supplementing adhe- 
sion. These are nearly all for moditications of the mechanical feet 
or rack systems, and require no special mention; but in 1845 a very 
singular scheme was patented by John S. Templeton. It may be 
described in a few words as consisting in providing a locomotive 
engine with a screw to work in grips, points, or notches fixed in the 
ground along the centre of the line of railway. Tue screw is placed 
horizontally beneath the locomotive in a direction parallel to the 
rails, and about midway between them. It is caused to revolve by 
the power of the engines, which are to be disconnected from the 
driving wheels when the screw isin action. Three weeks later Ezra 





adhesion. Their patent was taken out as far back as the year 1830, 
but it received little or no attention at the time, eS because 
racks and feet held full possession of all the favour which could be 
spared from the smooth tire. Indeed, I believe that until the date of 
the trials with Mr. Fell’s locomotive at Whalley Bridge, very few 
engineers knew anything whatever of the invention by Messrs. 
Ericsson and Vignoles of the only system which, at the present 





fire-bars and the pot space d; e, the bricks which form the pot; 5 
the fire-clay backing; 9g, the flat surface, over which the flames or 
heated gas pass under the arch A, which directs or causes them, the 
said flames or heated gases, to act on the glass, metal, or materials in 
the pot space d; i, the flue for carrying off the products of combus- 
tion to the draught and escape chimney, the exit being regulated by 
at J, the opening, through which the metal is ‘wikdenwa as 
uired, 


“ies might be formed under the bottom and round, or at the 
sides of the pots, but when these, or either of them, are or is 
adopted, the built-up brick and clay backing must be employed. 





SOCIETY OF ENGINEERS. 
Monday, November 6, 1865. 
W. T. Canrinaton, Esq., President, in the Chair. 


ON THE ADHESION OF LOCOMOTIVE ENGINES AND CERTAIN 
EXPEDIENTS FOR INCREASING OR SUPPLEMENTING 
THAT FUNCTION. 


By Vaveauan Panveegp, O.E. 
(Concluded from page 296.) 

In 1813, W. Brunton secured a patent for an invention of movable 
feet, intended to propel vehicles. This scheme was little more than 
an ingenious abstraction, quite unsuitable to the ordinary require- 
ments of locomotive practice. I believe that only one engine on this 
principle was ever constructed, with which the inventor tried several 
experiments, by which he demonstrated that it was capable of exert- 
ing a tractive force of 812 lb. at two and a half miles per hour in 
addition to the force required for its own transport. The boiler was 
very like Blenkinsop’s, 5ft. Gin. long and 3ft. diameter. The weight 
of the entire machine, supported on four wheels, being two tons 5 cwt. 
only. Brunton’s invention has been re-patented several times. By 
‘Tindall, in 1814; Baynes, in 1819; Gordon, in 1824; Gurney, in 
1825, &c. &e. Indeed, it appears to have enjoyed general favour with 
amateurs, and, in short, all those who bad no means of putting it to 
a practical test. 

Josiah Easton, in 1825, re-patented Blenkinsop’s rack, fixing it on 
a raised path of stone between the rails. 

Dr. Church secured a patent in 1835 for enabling engines to ascend 
steep inclines, which, although it does not bear on the questions of 
increasing adhesion or supplying a substitute, is, nevertheless, worth 
noticing. it consists principally in the application to locomotive 
engines of small wheels with broad rims affixed to the outer sides of 
the ordinary wheels, or upon the same shaft or axis, which wheels 
are intended to travel upon raised tracks or ways of stone or other 
suitable material, situated outside the ordinary rail; “and by their 
being of smaller diamcter, they enable the engines to ascend the in- 
cline with less difficulty and without changing their speed of work- 
ing. If it should be thought desirable the small+r wheels may be 
formed with a rim of cogs or teeth, taking into a rack fixed upon the 
raised tracks, but allowing the periphery of the smaller wheels to run 
upon the surface of the stone or ironwork.” The principle involved 
is obviously a simple reduction of the virtual diameter of the drivers, 
and a corresponding increase in the tractive force. 

A few years before this, Nicholas Wood conducted a few experi- 
ments intended to determine the co-efficient of adhesion of certain 
locomotives, weighing about 6:5 tons, with cast iron wheels 3ft in 
diameter. The best result he obtained gave a co-efficient of but one- 
seventh of the insistent weight, and the worst of one-twentieth. 
These engines were without springs. He also experimented on 
engines with wrought iron tires, the wheels, 4ft. 2in. in diameter, 
titted with spriugs; from these he obtained a better result, and he 
Jays down the maxim that the minimum adhesion equalled, under 
the worst possible circumstances, one-twentieth of the insistent 
weight, and that, as a rule, engines with springs gave a better re- 
sult than those without by 20 per cent —a result due,no doubt, to 
the better and more equable distribution of the load. These experi- 

ments are of little value now, but it can hardly be doubted that at 
the time, and even for some years after, their results held out en- 
couragement to inventors to devise some expedient for increasing, 
supplementing, or replacing the function of adhesion, apparently 
so lamentably deficient that it frequently fell to 05 of the engine's 
weight. At the time, indeed, when the famous trials at Rainhill took 
place, in 1829, want of adhesion appears to have been regarded by 
the majority of engineers as the grand bar to success. The fact that 
the performance of the Rocket proved the contrary did little to alter 
the sentiments of thoughtful men. The Liverpool and Manchester 
line could not have been worked had steep inclines been permitted to 


t, holds out a prospect of enabling locomotives to work gra- 
dients of more than 1 in 20 with economy and certainty. A very 
few words will explain the whole principle. The adhesion of a 








locomotive is a result of the forcible contact of its wheels with the 
rails, the force being due to the weight of the machine. Adhesion, 
therefore, is so far limited by the weight of the engine. But it is 
obvious that.a wheel may be forced against a rail by other agencies 
as well as mere weight. ‘Thus, a central rail being provided, two 
horizontal wheels may be made to grip it between them, precisely as 
the rolls of an iron mill seize a bar; and if these wheels are pressed 
together with sufficient force, and are caused to revolve, the engine 
will be compelled to move forward ; and this pressure may be quite 
independent of the weight of the machine. The figure above is copied 
from Messrs. Vignoles and Ericsson’s specification. In it will be per- 
ceived the central rail A gripped between two horizontal wheels. Onthe 
upper end of the shaft of the larger of these is fitted a bevel wheel 
taking into another bevel wheel on the crank shaft. B is a beam 
affixed to the frame of the engine; it carries the bearings of the 
gripping wheels. Those of one, the smaller of the two, are fitted with 
a species of lever arrangement easily understood, by which it was to 
be forced against the rail, in order that the adhesion of the larger 
wheel might be called into play. The inventors proposed to employ 
manual power, which would be obviously insufficient for the required 

urpose. This fact, of course, does not affect the general principle. 

he specification runs thus :—‘‘ In describing the manner in which 
our * Addition to the Locomotive Engine’ performs, it is only neces- 
sary to direct our attention to Fig. 2, where it will be clearly seen 
that the driving roller (which is moved by the engine by means of 
the conical cog wheels) is so placed as to touch the side of the friction 
rail, and that, if pressure be applied to the lever R, the pressure 
roller P may be pressed against the rail with any force; the conse- 
quence of which must be to nip or pinch the rail between the two 
rollers to any extent, or, in other words, to cause any degree of 
adhesion between the driving roller and the rail. It will be necessary 
here to observe that the lever R should havethe properties of a spring, 


Col took a patent for an invention precisely the same in 
principle. Beneath the engine we have the “endless screw,” as 
before, fixed on a horizontal shaft extending lengthwise of the 
engine, which can be caused to rotate by gearing from the driving 
shaft. Along the middle of each track upon the inclined plane, there 
is a long row of friction rollers, “arranged at such distances from 
each other that the endless screw as it revolves will work freely into 
the spaces between them, as into the groove of a female screw.” 
Between the driving wheels are two other wheels of somewhat 
smaller diameter, which play loosely upon the driving shaft, and on 
arriving at the incline they run upon an inner track of rails elevated 
above the ordinary permanent way, so as to lift the driving wheels 
out of action; or other means may be resorted to for applying the 
whole of the power to the axes of the screw. This invention has 
been patented many times over, with different modifications, and it 
was proposed some years back to work some of the heavy ghauts in 
the Kast Indies by its aid. Even though it could be applied in prac- 
tice, its first cost would be very great, the friction would be exces- 
sive, the speed of the engine very low, and the expenses incurred for 
making good wear and tear, enormously out of proportion to the 
advantages gained. 

In 1847 we find the gripping system of Vignoles and Ericsson re- 
nnn in this country by Mr. S. E. Sellers, in the name of A. V. 
Newton. The diagrams on the opposite page show this engine, which 
is thus described by the patentee :—A, A, is the central rail; B, B, are 
gripping wheels, which are made to press against the opposite sides 
of the rail A with a degree of force proportioned to the gravitating 
power of the load, or the power of the drag which is to overcome. 
These gripping wheels are acted on in the following manner: C is a 
shaft that runs in suitable boxes in the frame of the locomotive. 
These boxes and the part of the frame that sustains them are 
omitted in Fig. 3, for the purpose of showing the gearing and their 
connections that would otherwise be hidden; these are shown, how- 
ever, in Fig. 4, in plan. D, D, are two bevelled wrought iron wheels, 
which slide over a feather on the shaft C, and these wheels gear 
into two bevelled wheels E, E, connected by means of their bosses 
with the gripping wheels B, B, to which they communicate their 
revolving motion. The bosses F, F, pass through strong boxes G, G, 
on the inner ends of crank levers H, H, which on their outer ends 
carry the progressive levers or toggle joints 1, I. ‘The levers H, H, 
work on fulc-um pins J, J, in the frame of the locomotive engine. 


In order to cause the teeth of the wheels D and E to gear into each 
other precisely to the pitch line, plain surfaces are formed on them, 
as shown at a, a, which, coming into contact, produce this effect. 
They are kept in gear by means of a spiral spring K, which is coiled 
round the shaft C, and, lying between the wheels D, presses them 
outwards and keeps them in gear with the wheels E, while at the 
same time they are free to vibrate laterally in a manner correspond- 
ing to the vibration of the levers on their fulcra J, J. ‘To prevent 
the possibility of the bevel wheels being forced out of gear, their 
tubular hubs which surround the shaft C, C, should be so nearly in 
contact with each other as to prevent this taking place, no greater 
space being left between them than is necessary to allow for the 
unavoidable inequality in the thickness of the centre rail, or for the 
compression of the spring K. L is a sliding bar, provided with a 
slot, which receives the fulcra of the toggle joints I and I', and 
operates upon one or the other of them, according as the engine is 
ascending or descending on the inclined plane, as will presently be 
understood. : . 

When the engine is running on the ordinary or level portion of the 
line a bolt M is passed through the frame of the engine, and through 
a corresponding hole in the slide L, for the purpose ot retaining the 
slide in a fixed position. , 

‘Lhe toggle joints, it will be seen, are in reversed directions, and 
that marked 1 is brought into operation when the train is ascending, 
and that marked I' when it is descending. The slide L is attached 
by a shackle, or other convenient means, to the tender, and thus 
forms the connection between the locomotive engine and the train. 

When the locomotive has advanced to that part of the road where 
the central rail is situated, and the gripping rollers have received 
it between them, the bolt M is to be removed, so as to bring the 
whole force of the draft on to the slide L ; and if the locomotive is 

ding, the toggle I will press the gripping wheels against the 





namely, to bend and still retain its power, in order to P 
for any inequalities in the thickness of the friction rail, which of 
course will cause a continual variation in the distance between the 
wheels. It is hardly necessary to observe that by relieving the pres- 
sure on the lever our ‘addition’ to the engine will discontinue to 
perform ; also, that by attaching the ordinary driving wheels to fixed 
collars on the crank shaft the locomotive engine will be propelled in 
the usual way instead of by the driving roller. It is evident that 
our driving roller may be worked in a variety of ways, either by 
being attached to and moved by the common engine, or by a sepa- 
rate steam engine, and that it may be attached either to the locomo- 
tive engine carriage itself or to its tender carriage ; and it is further 
evident that our invention may be attached to any kind of engine, 
forthe purpose of propelling either carriages or boats.” 





The paramount advantage of the central rail system resides, it will 





central rail; if descending, a like effect will be produced by the 
toggle l'. The openings in the slide L, through which the connect- 
ing pins of the toggles pass, are elongated, to allow one or the other 
of them to be brought into action. we ’ 

When it is wished to operate upon the gripping wheels indepen- 
dently of the weight or resistance of the train, a lever may be 
affixed, so as to operate by hand on the slide L; but for this purpose 
the inventor preferred the mode shown in Fig. 4, which consists in 
the application of a piston to the inner end of the slide L, the 
piston working in a steam cylinder in connection with the boiler of 
the locomotive. ; : 

The gripping wheels sre put in motion by a pair of auxiliary 
cylinders Tocated above the ordinary cylinders, as shown. ; 

Joho S. Bodmer took out a patent in March, 1847, for an expedient 
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for increasing adhesion. The patentee proposes to cut grooves in an 
angular direction across the face of the tire, and into these grooves, 
he drives pieces of hardened steel, which, if thought desirable, may 
be made to project slightly from the face or head of the tire, so as to 

sess more hold or bite on the rails. This scheme requires no 
comment; I cite it simply to show how thoroughly ransacked the 
field of invention has been in the search for devices to increase the 
adhesion between rail and wheel. Indeed, it is scarcely necessary 
that I should pursue this historical summary further, as I have made 
mention of nearly every device which has been proposed for increasing 
or supplementing adhesion. And although patents have been and 
still are taken out in this direction, they are usuallv for modifications of 
the schemes which have just been described. It is time that we should 
turn our attention to the consideration of those devices which have 
either been actually tested of late on a considerable scale, or bid fair 
to be within a short time. Setting aside the remarkable locomotives 
introduced on continental lines within the last few years, because 
they in reality embody no peculiar expedients for increasing or 
supplementing adhesion, we find that these devices may be classed 
under a very few heads, and I propose to consider them, not in 
chronological order, for their application in practice is of quite recent 
date, but in the order of their apparent importance and value. First, 
then, we have the engines for working the Mont Cenis Railway, con- 
structed on Mr. Fell’s system; next Mr. Sturrock’s steam tenders 
used largely on the Great Northern Railway ; thirdly, the inventions 
of Mr. Bridges Adams, some of which have been actually tested 


we! 




















while another awaits its turn; and, fourthly, Nicklés’ scheme for 
magnetising driving wheels, which, under various moditications by 
Sir Charles Fox and others, has been repeatedly tested both in 
Europe and America. 

Tbe Mont Cenis tunnel has been so long before the public that it 
may be presumed that all English engineers are more or less familiar 
with the subject. It is intended to pass beneath a section of the 
Alps, separating Modane from Bardoneche; Italy from France, in 
short. There is at present a break of about forty-eight miles, from 
St. Michel to Susa, in the railway communication between France 
and Italy, by the Mont Cenis route, and the contract time allowed 
for travelling by diligence between those two places is nine hours in 
summer, and ten and a Laif in winter; in order to make good this 
zap, but two courses are open to the engineer. The Alps must be 
tunnellec, or the railway must be carried over them. The first 
scheme was originally adopted, as the excessive steepness of the 
ascent over the mountains apparently precluded the use of locomo- 
tives, while the sharp curves which must exist on the only 
practicable track, puts the use of stationary engines and ropes almost, 
if not altogether, out of consideration. The tunnel was commenced 
about six years ago. Its length when completed will be 7°593 miles, 
and this completion was reckoned to be effected in seven years from 
the commencement. From various causes, however, the progress has 
been exceedingly slow, and there yet remain about 43 miles to ‘be 
excavated. Day by day the difficulties encountered increase, and, 
according to a recent report a bed of quartz has been encountered, 
which promises to protract the boring for an indefinite period. We 
may safely state that at least nine years will elapse before the Mont 
Cenis tunnel is opened for traffic. Taking these matters into con- 
sideration, and having regard to the necessity which exists for 
completing the missing links of railway communication between the 
two countries as speedily as possible, Mr. Fell has proposed to the two 
governments on behalf of Mr. Brassey to construct a railway from 
St. Michel over the Mont Cenis to Susa, to be used pending the 
construction of the tunnel. To propose such a scheme without also 
proposing a method for working the line would have been idle. But 

r. Fell had taken out a patent early in 1863, for the use of the 
mid rail somewhat as proposed by Vignoles and Ericsson. In 
saying this I do not wish to detract from Mr. Fell’s originality; 
indeed, I thing it very possible that, considering the obscurity 
enwrapping the inventions of both Ericsson and Sellers, he believed 
himself to be the true and original inventor of the scheme. Shortly 
after he secured his patent the subject was taken up warmly by 
Mr. Brassey, and Mr. Alexander, of the Canada Works, Birkenhead, 
was consulted on the practicability of constructing an engine on Mr. 
Fell’s system ; the result was that an order was given for the building 
of an engine without delay. In fact every other consideration save 
promptitude was put on one side, and as often happens in those cases 
no time was left for working out the designs. Mr. Alexander took 
the matter in hand, and engine No. 1 was built. I have much 
pleaszre in beivg able to lay before you this evening, through my 
‘riend Mr, Alexander’s courtesy, the original drawings from which 
this engine was constructed. That the machine is exceedingly compli- 
cated, and in many respects imperfect, no one I believe knows better 
than the designer. Still I do not think that of all those present, man 
would, under the circumstances, haved one better. A few words will, 
I think, make everything clear. ‘The engine weighs, loaded, 14 tons 
10 cwt. ; the boiler is 7ft. 9}in. long, aud 2ft. 9in. in diameter. It is 
fitted with 100 tubes 1}in. diameter, externally. There is a heating 
surface of 420 square feet and a grate area of 6ft. Gin. It will be seen 
that the engine has four cylinders; two outside 11jin. diameter, 
with 18in, stroke, working four coupled vertical wheels, on which 
the entire weight of the machine is supported, 2ft. 3in. in diameter. 
There is nothing remarkable in any respect about this department of 


the machinery, and we may therefore dismiss it without further 
ice. 


' Beneath the centre line of the boiler, and at considerably higher 
— than the outside cylinders, two others, llin. in diameter and 
— Stroke, are fixed facing each other. The valve chests are placed 

ow the cylinders, and the valves are put in motion by a link 
pen the same as that ordinarily used, except that it is 
pong the reverse way, although movable, because the eccentrics 
= not both on the same shaft. To a heavy framing fitted below 
a carriage, as shown in diagram 5, are fitted eight axle boxes 

Trying four vertical shafts of great strength, On the upper ends 
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of each of these is ae acrank. The pins of these cranks are laid 
hold of by rods coupling them in pairs. On the lower ends of the 
shafts are keyed four horizontal driving wheels 1ft. 4in. in diameter, 
which, it will be seen, grip between them the mid rail. This 
rail is of the ordinary double-headed variety, bolted to suitable 
sleepers. The eccentrics for working the valve of the leading cylinder 
are keyed one on each of the forward grip wheel shafts. Those for 
working the valve of the after cylinder are in like manner keyed 
one on each of the trailing shafts. A flat iron table is bolted to the 
frame to support each link. The links are provided with suitable 
bosses to slide on these tables. Reversing is simply effected in the 
usual way from the foot plate. The eccentrics for the outside 
cylinders are keyed on the leading horizontal axle, as they couid not 
be provided for elsewhere. 

eturning to the inside cylinders, we find that the piston-rods are 
provided with cross-heads running in guides, although these last are 
hardly required, each piston driving two connecting-rods, Looking 
at the plan, it will be seen that the piston—rod of the leading cylinder 
is exactly over the mid rail, and, of course, opposite to that of the 
after cylinders. Thus, neither of the cylinders are in line with the 
shafts they have to drive. But the two connecting-rods from the 
forward cylinders proceed right ard left to the two horizontal cranks 
on the forward vertical shafts, and put them in motion precisely on 
the well known system used by Cartwright, in Watt’s time. The con- 
necting-rods from the after cylinder, however, do not take the crank 
pins of the actual trailing wheels, but, instead, they are forked and 


Diagram 2, 
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jointed on to the side coupling-rods. The result is a rather singular 
motion, not very easy, perhaps, to trace out through all its stages 
and speeds, but giving in effect a result equivalent to that which 
would be produced if the cylinders worked on cranks at right angles 
to each oA my and thus dead points are eliminated. 

Each of the vertical shafts is supported in two boxes, and these 
boxes are made to approach each other in order to regulate the 
amount of grip on the rails in the following manner:—<Across the 
engine, between the leading and trailing vertical shafts, runs an 
endless screw carrying outside the frame a worm wheel, into which 
a vertical screw gears. By causing the serew to revolve by means 
of a hand wheel, the transverse screw can also be put in motion. 
The brasses of the vertical axles are carried in cast iron boxes pro- 
vided with grooves, which slide on suitable ribs placed across the 
engine. Exactly over the mid-rail are located two horizontal worm 
wheels, gearing with the transverse screw before mentioned. These 


Diagram 3. 





wheels turn on axles fixed in the frame. To each is keyed a pair of 
eccentrics or cams projecting in opposite directions, These rotate 
within a pair of boxes, ore for each eccentric, and these boxes are 
connected by rods with the lower boxes of the vertical wheels. Strong 
helical springs being interposed in such way as to produce an elastic 
strain on the grip wheels. In order to make the wheels compress 
the rail, the transverse screw is caused to revolve, thus putting the 
large worm wheels in motion, and with them the eccentrics, which, 
in time, cause the low boxes to approach each other across the engine 
in pairs, and this motion is communicated to the four upper boxes 
through the medium of four vertical rock shafts and links. All this 
is very complex, it must be admitted, and has been greatly improved 
upon since, but we shall do well to bear in mind thatthis engine accom- 
plished all it was designed for, which was to take 16 tons up inclines 
of 1 in 12 or 13 at speeds of 74 miles per hour or thereabouts on 
straight roads. 

The engine being completed was almost immediately afterwards 
tested at Whalley Bridge, on the Cromford and High Peak Railway, 
on a short piece of line expressly laid down for its gauge—3ft. 8in. 
The first trial took place on the Sth of January, 1864. There were 
two inclines on the line—one 200 yards long, with a gradient of 
1 in 13; the other 550 yards long, on a grade of 1 in 12, with curves 
of about two chains, or 132ft. radius. The engine easily surmounted 
these, with four wagons, containing 26 tons of ballast—a performance 
which was at the time unique, considering the weight of the machine. 
In order to realise its exact character I may remark that these 
inclines are half as steep again as Holborn-hill at its steepest part. 


After some further trials the engine was sent out to Mont Cenis’ 
where an experimental line had been laid down, occupying about 
13ft. of the outer portion of the —s highway scarped into the 
side of the mountain between St. Michael and Susa. The line occu- 
pies the third and fourth zigzags above Lansleboure, rendering a 
curve of two chains radius n to pass round the elbow. e 
length of the line is 2,110 yards, the ascent in this distance being 
nearly 500ft., giving an average gradient of 1 in 13; and on two- 
fifths of its length the curves are very sharp, varying from two to 
five chains radius. The altitude above the level of the sea is 6,000ft. 
I shall not dwell on the details of the experiments made with this 
engine; I may sum them up by saying that the engine ascended 
the incline with a load of 16 tons, at a speed of eight miles per hour ; 
but it failed to keep steam, partly, no doubt, because of the resistance 
due to the curves, calculated at nearly 25 per cent. of the resistance 
proper to the straight parts of the line. The pressure on the gripping 
wheels amounted to about 4 tons per wheel, so that the whole weight, 
so to speak, for adhesion reached 380 tons, although the gravity of 
the engine itself equalled but 14°5 tons. The resistances are given 
by Captain Tyler as follows :— 


That of gravity due tothe incline .. .. 5,514 Ib. 
Friction of the bearing engine .. .. .. «ws «« 320 ,, 
Of the pressure or gripping engine .. .. ee 320 ,, 
Of the train, 16 tons at 10 Ib, perton.. «2 «. oe 160 ,, 

Gross tractive force 6,314 Ib. 


As this is less than one-tenth of the load on the drivers it is 
evident that this engine possesses much more adhesion than it is 
able to supply steam to work up. 


Dracram 4. 





Shortly after the engine had been finished, Mr. Alexander was 
instructed to prepare designs for a second engine. This engine differs 
in many important particulars from No, 1. All the arrangements are 
simplified; the boiler power is increased, and the results obtained 
have been much more satisfactory. All the experience gained in 
the construction of No. 1 has been made use of, and -iihough the 
machire is not yet quite what it should be, it is at least comparatively 
perfect, and has proved itself safe and efficient. 

Built partly of steel, its nett weight is 13 tons, and loaded 16 tons 
17 ewt., inclusive of the extra machinery of the horizontal wheels, 
weighing 2 tons 13cwt. The boiler is 8ft. 4}in. long and 3ft. 2in. 
diameter, and contains 158 tubes 1}in. external diameter. The total 
heating surface amounts to 600 superficial feet, that of the grate 
being 10ft. There are only two outside cylinders, I5in. diameter 
and 16in. stroke, which work both the bearing and gripping wheels 
as follows :— 

Across the forward end of the framing in advance of the smoke- 


Diagram 5. 





box, is placed a species of box girder, carrying at the middle of its 
length two bearings. Bolted to the side frames are two cast iron 
boxes bored out to receive each a rock shaft, the inner ends of which 
are carried by the bearings in the box girder. The outer arms of 
these rock shafts are coupied to plungers or rods working in guides, 
which are coupled to the outside wheels by ordinary forked con- 
necting rods. Each piston has, so to speak, two rods, one proceeding 
through the forward end of the cylinder, the other through the back, 
The forward rod carries a crosshead working in guides, as shown. 
The crosshead being fitted with a pin taking into a box working in 
a slot in the second arm of the rock shaft. This is rather a round- 
about way of driving the bearing wheels, but it works very fairly, 
and is susceptible of improvement in the matter of proportion more 
than anything else. Thus the crank pins are needlessly long, and 
the outer rocker arm too heavy. The inner wheels are united as 
before by coupling rods, the arrangements being much the same as 
those in No. 1. The inner piston rods drive the furthest crank by 
means of ordinary connectivg rods, working horizontally of course. 
It will be seen, however, that so far no connection whatever exists 
between the pair of horizontal wheels at the right hand side of the 
rail and those at the left. It was at first thought that no difficulty 
would be experienced in getting over the dead points the engine 
once in motion. This was not the case, and gearing is used to couple 
the two systems. I do not think that this calls for any special 





description, as the arrangement is very clearly shown. Instead, too, 





518 


. THE ENGINEER. 





Nov. 17, 1865. 








of the excessively complex compressing gear used in No. 1, a single 
right and left-handed transverse screw, taking into deep bosses 
formed on longitudinal bars, is employed. ‘These bars rest on 
helical springs interposed between them and the two sliding frames 
carrying the bearings of the gripping wheels. The engine has been 
built by Mr. Cross, of St. Helen’s, who deserves much praise for the 
skill and care displayed in the construction, and I may add the 
design of this engine. 

Shortly after its completion last spring it was shipped for Mont 
Cenis, and many experiments have been tried with it, with the 
following general results, which I extract from Mr. Brunlees’ report, 
which is rather more recent than Captain Tyler’s :— 

With a load of sixteen tons, which represents the weight of a train 
with fifty passengers and their luggage, this engine has maintained 
au speed throughout the trials of nearly ten miles an hour, gaining 
upon the average 25 ]b. of steani pressure each trip; a speed of only 
seven miles and a-half an hour being what is required on this portion 
of the line to effect the passage of the mountain within the four 
znd a-half hours proposed in the programme submitted to the French 
and Italian Governments. 

Vith a load of twenty-four tons the speed attained was six to 
eight miles an hour, instead of four miles and a-quarter as required by 
the programme; the steam pressure in the boiler increasing 20 Ib. 
during each trip. 

_ Mr. Bronlees made altogether ten trips with this engine; the last 
six were consecutive, to test the consumption of coke and the steam 
capacity of the boiler. The loads employed were the same as in the 
‘other experiments, ‘The sixteen ton load was taken up at an average 
rate of 4-6 miles per hour, and the twenty-four ton load was taken 
up atan averege of 68 miles per hour. The consumption of coke 
was at the rate of 301b. per mile run for the whole line, or 6 1b. per 
mile under the quantity formerly estimated. ‘The steam was blow- 
ing Off during the greater part of each ascent, the average gain of 
steam pressure being for the lighter load 23 lb. and for the heavier 
load 201b. The pressure on the horizontal wheels was twelve tons; 
hut this can be increased by means of the right and left-handed 
screws, at the will of the engine driver, to twenty-four tons. 

It will be observed that, although this engine has fulfilled the 
programine as to speed and load, gbe has steam power to spare, and 
a pressure of twelve tons more can be applied to the horizontal 
wheels; we may, therefore, safely take it that her ordinary working 
load will be thirty-two tons up a gradient of 1 in 12 at the rate of 
six miles an hour. 

One great improvement in the new engine is its being made with 
one pair of cylinders instead of two pairs, as in the old one. Another 
is the arrangement of the combination of the systems of vertical 
and horizontal wheels by means of the rocking shaft and the 
coupling rods, as it secures the simultaneous working and bite of all 
the eight wheels. It might naturally be expected that, with an 
engine exerting so much power, and passing round such very sharp 
curves, the jolting and grating of the flanges would be considerable ; 
this, however, is not the case, for the horizontal wheels on the engine 
and on each carriage act so steadily on the centre rail that the 
ordinary vertical flanges do not grind against or touch the rail on 
either side, Infact this engine worked with all the steadiness and 
certainty of an ordinary locomotive on an ordinary road with a fair 
load behind it. é 

As Lam dealing at present with but one function of the locomotive 
any further consideration of the working of these engines would be 
out of place, although it may very well form matter tor discussion. 





‘They undoubtedly present the most remarkable examples of loco- | 


motive construction turned out by an English engineer of late vears, 
and we gather generally from their performance that steep mountain 
i may be successfully worked by smooth wheels and smooth 
raus 

‘The next system claiming owr attention is the “auxiliary steam 
tender 2 of Mr. Sturrock, engineer of the Great Northern Railway. 
It consists simply in the application of a pair of cylinders to the ordi- 
nary tender, which are supplied with steam from the boiler of the 
engine through a copper pipe, bent to easy curves, and therefore 
suiliciently elastic to permit of a flexible connection between tender 
and engine. The scheme is not strictly novel, steam tenders having 
heen used to work the coal traffic between Rive de Geir and St. 
Etienne from 1845 up to 1853. These engines were built by Ver- 
pilleur for a 40-1b. rail, and, being found too light for their work, 
eylinders were added to the tenders; and with this addition they 
conducted the traflic on an incline of 1 in 60 with considerable suc- 
Verpilleur’s arrangement was clumsy as compared with Mr. 
Sturrock’s, the steam pipe to the tender being led overhead across 
the footplate, while stufling-boxes were employed to compensate for 
its rigidity. Forty-six steam tenders are now at work on the Great 
Northern, but they are not yet fully employed, as certain engines to 
which they are intended to be fitted have not yet been delivered to 
the company. ‘The arrangements are so simple that a glance at 
diagram No. 8 will render them perfectly clear. The waste steam 
from the tender cylinder is led through a few tubes placed within 
the tauk, in order to raise the temperature of the feed water, by 
which a considerable saving in fuel 1s effected. ‘she coal traffic of 
the Great Northern is worked at the high average speed of twenty 
miles per hour, including stops; and as the line abounds in inclines 
of 1 in 200, several of them three and four and one as much as eight 
miles long, while the gross weight of the train averages 280 tons, it 
is evident that a good deal of power ig necessary. The steam tender 
engines have IGia, cylinders, 24in. stroke, and six coupled wheels 
oft. in diameter. It was found in practice that these engines made 
more steam than they had adhesion to work up in winter though rot 
in summer. ‘The auxiliary tenders have cylinders 12in. diameter, 
15in, stroke, and six wheels all coupled 4ft. Gin. diameter. They 
weigh full twenty-nine tons. After they had been in use a short 
time it was found that the boilers in their normal form did not make 
suflicient steam for the additional adhesion. The fire-boxes were 
therefore removed, aud replaced by others of larger size, the inclined 
grate being carried above the trailing axle. ‘The grate surface is 
thereby increased from 17}ft. to 26}ft., the weight of the engine 
being increased by 10 ewt. "Engines thus alteretl take, I understand, 
ross loads of 450 tons, their normal load being increased from 
thirty Wagons, containing seven tons of 21 ewt. to the ton in each, 
to forty-five wagons, or 315 tons net, up inclines of Lin 178. The 
tenders are in use but a couple of years, during which time they 
have run 1,011 963 miles up to the 26th of last August, 430,000 of 
these having been run during six months ending 30th of June. The 
system has, 1 believe, proved thoroughly successful, the power of 
the engines being increased by about 50 per cent. in return for an 
expenditure of £400 to £500. The tenders weigh empty about 
eighteen tons, or half as much as the engine, so that the consump: 
tion of coal and water while running does not practically affect the 
adhesion, The entire idea thus embodied, will be seen to correspond 
in many respects with those of Flachat and other continental engi- 
neers. The details have been worked out with so much care that 
we must accord Mr. Sturrock a fair proportion of the credit due to an 
original inventor. 

I have said that 1 would refer to the different modern systems of 
supplementing or increasing adhesion in the order of their impor- 
tance. I must add that I measure this importance, not by the skill 
or talent of the inventor or by the originality of his views, but by 
ithe degree in which these have been reduced to practice, and the 
specific object they are intended to subserve. It is possible that the 
system to which I now beg leave to call your attention is more 
strictly novel, if not remarkable, than either of those we have just 
considered. Mr, W. Bb. Adams, well known for his inventions in 
connection with railways, has produced the design recently illustrated 
in ‘I'ne Exorverr, It is an engine for sharp curves, provided with 
arrangements for permitting the axles to radiate, with which, for 
the present, we have little to do, except in so far as they concern the 
general design; but it also embodies a means of su plementing 
adhesion well worth attention. The idea of coupling drivers by the 
aid of friction wheels has been broached before, but never in the form 
which Mr. Adams has given it. According to this arrangement 
the whole weight of the engine is supported upon all the wheels as 


cess. 





driving power, and that while permitting the engine to roll round 
curves of as small a radius as a chain and a-half, with a total wheel 
base of 20ft. to 24ft. This is effected by applying friction wheels 
between the two pairs of central and end wheels, their axles passing 
between the boiler and frame. The diagrams show it in side eleva- 
tion and half plan. The two pairs of middle wheels are applied in 
the ordinary way with axle guards, one pair having a crank axle 
attached to a pair of inside cylinders, and connected by side rods to 
the other pair of wheels, both pairs having inside bearings. The 
end wheels have outside bearings giving a wide spring base which 
steadies the engine. The axle-boxes are of the ordinary kind, and 
they have no hornplates, which would be in the way. The bearing 
springs swivel on a centre pivot, and support their load from long 
rods attached to balls and sockets connected with scroll irons or 
brackets on the frame. Thus free movement is given to the leading 
and bearing wheels and axles, both forward, backward, laterally, 
and diagonally. But it is essential to control this movement, so that 
the axles may only move in a true radius with the curves of the 
railz. ‘fo accomplish this the whole axle between each pair of 
wheels is fitted with a curved bed struck from a centre, equal to one- 
fourth the total wheel base. This curved bed works on a curved 
frame, corresponding to it in form, fixed to the inside frame of the 
engine. Thus these end axles with their wheels work in the curve, 
impelled by their flanges against the rails; and this curved frame 
takes all the thrust caused by the pressure of the friction wheels 
between the lower wheels. ‘This pressure can be increased or 
diminished at the pleasure of the driver by levers acting on volute 
springs, or the whecls may be lifted altogether from contact. The 
three pairs of wheels at each end thus act simultaneously, the 
driving power at the crank axle impelling the whole. Ona straight 
line the gravitating action of the spring shackles keeps them 
vertical; on the curve the pressure of the flanges places the end 
wheels at an angle, so that in the inside of the curve the end wheels 
approach the centre and on the outside go further apart, their axle 
reclining from the horizontal position to one side or the other. The 
friction wheels work independently on their axle, and the tires are 
provided with flanges to interlock them with the centre and leading 
or trailing wheels. If the connected wheels were rigid on their 
peripheries there might be a tendency to jump and slip, as with all 
rigid wheels, and so lose their hold. ‘To ensure against this defect 
the wheels are all provided with springs underneath their tires, which 
allow them to fit each other aud ensure adhesion. The diagram 
shows this arrangement in section. ‘The engine is fitted with a pair 
of steam cylinders on each side of the frame, the pistons being 
pressed down by spiral springs inside to keep the brake out of use, 
and when the steam is admitted the springs are overpowered aad 
the brakes are lifted into contact with the wheels. 

In order to increase the adhesion for very steep gradients the 
flanges of the wheels are made V form, and enter a corresponding 
rail, travelling on the ordinary rails when not on steep inclines. 

The models on the table show the action of the friction wheels 
- the curvilinear movement, and also the spring tires and V 
flanges. 

Another plan of arranging eight driving wheels for sharp curves 
is shown in diagram 4. The radial bed to the axle is in 
this case dispensed with, together with the disadvantages of the 
separate bearings to the bed, which of course would require careful 
lubrication. Instead of the guiding bed each axle box of the end 
wheels is firmly connected to a radial shackle-bar, one end of which 
has an axis at the axle-box, and the other end has an axis at the 
frame. The two opposite shackle bars form an angle with each other 
of more or less obliquity according to the curvature of the line. The 
shackle bars resemble in their action those of an ordinary parallel 
ruler, with the exception that on their movement they produce anti- 
parallelism of the axles, varying more or Jess as the wheel flanges 
are acted on by the rail curves. The advantages of this pian are 
that ordinary axle boxes may be used and the fixed horn plates 
dispensed with by the movable horn plates or shackle bars; and the 
portion of the spring bearing on the axle box is also dispensed with, 
while the bearing of the load is a fixed point on the centre of the 
axle bearing, instead of shifting its bearing as on the radial box, and 
thus a greater extent of movement may be attained. Moreover, a 
greater breadth of spring plate can be used by getting rid of the 
horn plates, and this is very important in spring construction, in 
order to get great carrying power with elastic action. 

While on the subject of spring tires I may mention an experiment 
recently tried on the St. Helen’s line, which shows in the clearest 
manner that increased contact surface gives increased adhesion, 
Twin engines, the Clyde and the Dee, precisely identical in every 
respect save that the former is fitted with spring tires and the latter 
is not, were tested under the following conditions :—Rails slippery, 
no sand used, curve 450ft. radius, gradient 1 in 78, pressure 120 Ib, 
per square inch on boiler. Clyde hauled fifteen loaded wagons; Dee 
could not haul fourteen, although able to haul thirteen. Mr. Cross, 
who conducted the experiment, gives it as his opinion that the Clyde 
could draw sixteen wagons as easily as the Dee could take fourteen. 
The trial was very carefully worked, the same driver being employed 
on both engines, and the experiment made over and over again. 

This paper bas already extended te such a length that I can do 
little more than glance at the last section of my subject—the appli- 
cation of magnetism as a means of increasing adhesion. It happens, 
however, that the idea, although often tested on a large scale, has 
resulted in nothing; nor is it likely that it will ever be resorted to 
in practice. It may, in short, be regarded more iu the light of an 
ingenious abstract mechanical device than in that of a practical 
expedient likely to serve a really useful purpose. I believe the idea 
is very old, M. Weber being the first to suggest it, while Liebig 
mentions it in many of his earlier letters; but the first patent taken 
out, in this country at least, bears date 1850 only. It was secured 
by M. Amberger, to whom much of the credit of the invention, such as 
it is, is due. Its history is very simple. In or about the year 
1850 the Austrian Government appointed a commission to inquire into 
the best means of providing sufficient adhesion to work the Sem- 
mering incline, with grades averaging 1 in 47. The commissioners 
applied, among others, to M. Amberger, an engineer of some eminence, 
who suggested ihe plan of magnetising the driving wheels by 
electricity. Amberger’s suggestion was adopted by the commission, 
and funds were placed at his disposal to make experiments. He 
called in the assistance of an electrician, M. Nicklés, and after some 
models had been constructed, and the fact demonstrated that it was 
possible to increase the coefficient of adhesion, they proceeded to test 
the scheme on a large scale. For this purpose an engine on the 
Lyons Railway was placed at their disposal. ‘The engine weighed 
30 tons, supported on six wheels, of which four were coupled. It 
was found, however, that this engine had more adhesion, thanks to 
the coupling, than it had cylinder capacity to work up, and therefore 
the coupling rods had to be removed. ‘The magnetising apparatus 
consisted simply of a coil of insulated copper wire wound on a species 
of brass bobbin surrounding the lower part of the wheel. Diagram 5 
will make the arrangement perfectly clear. The battery consisted of 
64 Bunsen elements, and the length of the wire was about 1,700 yards, 
The force of attraction equalled, when the train was at rest, 639 
kilogrammes, or 12 ewt. 2 qrs. 11 1b. for each wheel; and so far it is 
obvious that there was a decided gain. But a very singular phe- 
nomenon, and one altogether unanticipated, supervened the moment 
the train was put in motion, which was simply that as soon as the 
wheel began to revolve the force of attraction diminished. Thus, at 
thirty revolutions per minute the force of attraction fell off from 
12:5 ewt. to 5 ewt.; while at sixty revolutions, it fell to but 
3 ewt. 27 1b. Without entering deeply into the theory of the electro- 
magnet this may be easily accounted for in the following way :— 
‘Lhe top of the wheel is converted into one pole of the magnet—say 
the north—the bottom of the wheel into the south pole; but the 
south pole is more strongly magnetic than the north, because it is 
next tothe coil. As the wheel revolves, however, the south pole 
continually becomes the north, and vice versd. But it is well known 


that electro-magnets retain small charges of magnetism after the 
current is broken, while any change of polarity requires a little time 
to be fully accomplished. When the wheel or wheels revolve rapidly 





this time is not allowed, and the result is a species of confusion in 
the polarities, and a consequent weakening of the magnet. Nicklés 
then produced another system, in which the coil is disposed in the 
same plane as the wheel, with which he obtained better results, the 
magnetism not being affected by the revolution ; but the arrangement 
is inapplicable to engines of the ordinary construction, wiih high 
drivers, and must interfere so considerably with the entire design of 
the engine in any case, that I cannot think it likely that it will ever 
find its way into practice. Indeed, the best results Nicklés obtained 
only gave an increase of adhesion equal to 8°5 per cent.—a very poor 
return indeed for the trouble and expense incurred in the construction 
and manufacture of a complex electrical apparatus. The idea is still 
being worked out, I believe, both here and in America. Sir Charles 
Fox, for example, has recently tried many experiments on the Great 
Kastern Railway, which have ended in nothing, except in proving 
that a few handfuls of sand enabled the engine to surmount inclines 
with a given load which it was unable to cope with even when the 
wheels were powerfully magnetised. 

In concluding this paper I would wish to call your attention to 
the fact that want of adhesion is a fruitful source of accident, leading 
as it does to the retardation of trains, and no greater boon could be 
conferred on railway companies than some satisfactory method of 
securing adhesion on wet and misty days. Adhesion is deficient, as 
a rule, all through the winter season, and it is not to be supposed 
that it is advisable to ee it, only in the case of engines 
working steep inclines. In the use of sand the driver’s principal 
resource lies at present; and it appears strange that sand boxes of 
the most imperfect construction should be the rule instead of the 
exception; and I think that the construction of those boxes, and the 
inethod of their application, would form one excellent subject for 
discussion. Another will be found in the question—* Whether 
would it be better in the case of Feil’s system to abandon the driving 
powers of the bearing wheels altogether, and extend the mid-rail to 
every part of the line, thereby simplifying the engine; or to retain 
the mid-rail on the inclines only, thereby simplifying the permanent 
way, and reducing its expense?” It is also worth considermg 
whether the ordinary type of locomotive boiler is or is not the best 
that can be used on steep inclines. Many other points of interest 
will, I haye no doubt, suggest themselves, on which I need not dwell. 
I have met with considerable difliculty in compressing this paper 
within yeasonable limits, and I am perfectly conscious that it is 
even now very far from being as compiete as | could have wished. 
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Coats From Newcastiu.—The largest cargo of coal that ever 
crossed the Atlantic—1,767 tons—arrived at Boston, a few days 
since, from Newcastle, England, consigned to the Boston Gas 
Company, and costing about 20,000 dollars. 

Tue Ropeer’s AncHor.—Captain Rodger, R.N., has been informed 
by notification from the Board of Admiralty that his anchors are 
now to be adopted in general use throughout the service. He was 
on Tuesday invited by special request from their lordships, to be in 
attendance at Woolwich to witness the testing of one of the old 
Admiralty anchors, weighing 111 cwt., which was contrasted with 
one of his own patent indented small-palmed anchors. weighing 
74 ewt. 2 qrs.181b. His anchor was tested on the 18th of September. 
The Admiralty proof, 55 tons 2%, with 55,%, deflected half an inch 
each arm; with 8232 deflected £; permanent set, nil. The 
Admiralty anchor tested yesterday was put to a similar strain—viz., 
713 with 713 tons deflected 1,3; ; 73, 1,4; 75 tons, 1g, 77 tons, 13; 
80 tons 44, 15%; 82 tons 3%, deflected 1§; permanent set, din. 
Thus it will be seen that Captain Rodger’s patent anchor, weighing 
74 tons ,3;, with a strain of 82 82 tons, deflected fin.; permanent 
set, nil; while the Admiralty established old anchor, weighing 
111 ewt., or exceeding by one-half the weight of the Rodger 
anchor, deflected double the amount, namely, lin. more, and the 
permanent set was registered at a perceptible quarter of an inch. 
Captain Rodger, according to an Admiralty order received at 
Woolwich, has been directed to provide twelve of his patent iron 
stocks to be applied to an equal number of 62 cwt. anchors, to be de- 
livered as follows—three at Portsmouth, and nine at Devonport. 
One of the number is to be deposited at Woolwich in advance, to 
undergo Captain Rodger’s inspection as a sample, preparatory 
to their being issued for service. They are intended to supersede the 
old wovden stock so well known in the service, and now about to be 
abolished. The manufacturing contractor is to supply the whole of 
the stock, a part of the shank on whieh it is to be fitted; also the 
stock-key and key guide, anchor shackle, and bending shackle. 
One of Captain Rodger’s anchors, on the principle of the patent in- 
dented small palm, has been used on board her Majesty’s steam store- 
ship Fox, Commander Moriarty, now in basin at Woolwich, during the 
past twelve months, and having undergone the most severe test, as 
ordered by the Admiralty, was on Tuesday reported to have done the 
work of the old Admiralty anchor weighing 49 ewt., the Rodger 
anchor weighing only 304 cwt. 

Tue Merrorouitan AND ProvincraL Worktna Cuasses’ Exutst- 
TION —It is proposed to hold an Exhibition under this title at the 
Agricultural Hall, Islington, in August, 1866. The price of admis- 
sion will be 6d. during the day, and 2d. each evening, exclusive of 
the opening and closing ceremonies. Contributions will be accepted 
from all parts of London, the provinces, Scotland, and Ireland. As 
on the former occasion amateur productions will form a special 
feature, but the display of uninteresting or trivial objects will not 
be encouraged. Skilled workmanship, aud articles denoting the 
exercise of ingenuity, taste, or industry, will be deemed especially 
acceptable, Exhibitors will receive a free admission to the hall for 
the entire period. Prizes, regulated in value according to the success 
of the undertaking, will be awarded. ‘I'wenty per cent. of the 
amount taken for admission will be devoted to this purpose. The 
sale of articles exhibited will be specially encouraged. ‘To facilitate 
this object an office will be opened for the transaction of such 
business, a small percentage being charged upon sales effected 
through this medium. The price, if desired, may be affixed to each 
object. It is contemplated to occupy the whole of the centre area 
of the Great Hall aud the galleries with industrial objects, arranged 
on tables or otherwise disposed without any expeuse to the exhi- 
bitors. Small workshops with steam power (if required) will be 
fitted up against the walls under the galleries. These will be let 
under special arrangement to persons who may desire to manufacture 
and sell articles during the Exhibition. Turnery, fancy box- 
making, printing, medalling, envelope making, type founding, 
weaving, and other occupations may here be carried on, and form 
an attractive feature of the Exhibition. The minor hall will be 
fitted up as a picture gallery and fine arts court, and furnished with 
chairs and tables for the accommodation of visitors. To encourage 
the frequent attendance of neighbouring residents during the early 
part of the day, all the daily papers and chief magezines will be 
provided ; pianofortes, for the amusement of lady visitors will also 
be placed in this department. A lecture hall will be erected in the 
centre of the picture gallery, capable of accommodating about 1,000 
persons. This enclosure will be devoted to the following among 
other purposes:—The delivery of a series of lectures upon subjects 
in harmony with the aim of the undertaking, such as, “ The appli- 
cation of art to the manufacture of common objects ;” “ Floriculture 
as a workman’s recreation;” “ Pottery: its history and manufac- 
ture;” “Industrial Exhibitions: their aim and influence ; S Ma- 
chinery, the handmaid of labour ;” “Spitalfields and its weaving 
trade ;” “The songs of labour,” &c. It is contemplated to grant 
the use of the lecture hall to trade societies on Saturday evenings, 
for the purpose of enabling workmen to invite friends and em- 
ployers to conversational meetings, which may be enlivened by 
music and addresses, and rendered interesting by the exhibition of 
antique curiosities connected with the particular trades to which 
they belong. It is contemplated to lay out a space of open gut 
adjoining the Agricultural Hall as a small garden, furnished wit ' 
evergreens and other hardy plants in pots, for the exhibition 0! 
which special prizes will be offered. This will afford an opportu- 
nity for the proper exhibition of terra-cotta borders, garden seats, 
vases, and such like articles. 
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MANCHESTER BOILER ASSOCIATION. 


Tue last ordinary monthly meeting of the executive committee 
of this Association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, Oct. 31st, 1865, when—the president, 
William Fairbairn, Esq., C.E., LL.D., F.R.S., occupying the chair— 
Mr. L. E. Fletcher, chief engineer, presented his report, of which 
the following is an abstract :— 

“During the last two months 550 engines have been examined, 
and $98 boilers, and 14 of the latter tested by hydraulic pressure. 
Of the boiler examinations 746 have been external, 27 internal, and 
225 entire. In the boilers examined 282 defects have been dis- 
covered, 3 of those defects being dangerous. 

“ None of the defects call for special or immediate notice, so that 
the consideration of the explosions that have occurred since the 
issue of the last report may be at once entered upon. 

“ On the present occasion ] have to report the occurrence of six 
explosions, by which five persons have been killed and six others 
injured. Not one of these explosions occurred to boilers under the 
inspection of this Association. I have visited the scene of catas- 
trophe in three instances; and in the fourth have been favoured 
with a careful report, accompanied with a sketch and photograph 
from an engineer residing uear to the spot, and who made a personal 
examination a few days after the explosion occurred. Of the re- 
maining two explosions I am not yet furnished with correct parti- 
culars, which it is generally very difficult to obtain, unless a personal 
examipation is made, since the statements in ordinary reports are 
so thoroughly unreliable. 

“No. 30 explosion occurred at about a quarter before six o’clock 
on the evening of Monday, August 28th, at an ironworks. Fortu- 
nately no one was killed by this explosion, and though six persons 
were hurt, their injuries, except in two cases, were very slight. 

‘The boiler, which was not under the inspection of this Associa- 
tion, was of cylindrical construction, with elliptical ends, and an 
iuternal return horse-shoe shaped flue. It was externally fired, 
having a furnace underneath it at one end, the flames from which 
first passed beneath the bottom of the shell and then through the 
return horse-shoe shaped flue to the stack. It was 26ft. long, lvft. 
in diameter, and made of plates Zin. in thickness; while the usual 
working pressure was 18 Ib. on the square inch. 

“The boiler was rent into three pieces. One of these consisted 
of the front elliptical end, and was blown to a distance of about fifty 
yards; the second consisted of a ring section of the shell, four 
plates in width, which had been rent longitudinally and opened out 
into a sheet, and was thrown to a distance of about fourteen yards ; 
while the third comprised the remainder of the shell with the 
internal flue tube. This, although turned upside down, still lay on 
the original brickwork seating. 

“ With regard to the cause of the explosion, the primary rent took 
place at the bottom of the boiler over the fire, where some of the 
longitudinal seams had been repeatedly repaired, and ran in line for 
four widths of plate. The principle of external firing, especially 
with boilers of so large a diameter as the one in question, is 
radically bad. The plates over the furnace are subjected not only to 
the impingement of the flames, but also to the disruptive strain 
caused by the pressure of the steam, the weight of the boiler, and the 
water within it, while any sediment the water may contain is sure 
to find its way to the bottom of the boiler, and too frequently to 
lodge immediately over the fire. This soon tells upon the seams of 
rivets; they begin to leak, and bave to be repaired; they leak 
again, and the repairs have to be repeated. Chipping and caulking 
seams of rivets by no means strengthens them, and even if new 
plates are put in it is seldom done with such care as not to strain or 
injure the old work; when, as in the present instance, in which 
repeated repairs had been effected, rupture ultimately takes place. 
In the externally-fired boiler the pressure of the steam, which is 
internal, tends to open every flaw. In the furnace flue of the 
internally«fired boiler the pressure of the steam, which is ex- 
ternal, tends to close every flaw, so that defects which would 
lead to explosion im’ the externally-fired boiler would, in 
the internally-fired one, pass unnoticed, and without the slightest 
danger. ‘This is by no means the first time that these facts have 
been called attention to in these reports. They have already led in 
several instances to externally-fired boilers being given up for 
iuternally-fired ones, and it will be well when this is as general a 
practice at ironworks and collieries as it is in mills. 

“No. 31 explosion occurred at about two o’clock on the morning 
of Saturday, September 9th, on the premises of a public company’s 
waterworks, Fortunately no one was killed or injured. 

“The boiler was not under the charge of this Asscciation, but I 
took the opportunity of examining it a few days after the explosion 
had occurred, when I found that it was of the Lancashire double- 
flued, internally-fired class, and that the explosion had resulted 
simply from failure of the furnace crowns from shortness of water 
consequent on the neglect of the fireman. The flue tubes at the 
furnace ends were hooped at eath of the transverse seams, and the 
crowns bad drawn down in each furnace at the width of plate just 
in front of the fire-bridge, the collapse being confined by the T-iron 
hoops to a single plate in each furnace. 

“A sister boiler alongside was undisturbed, and the damage done 
to the surrounding property was quite immaterial, which is 
generally the case when explosions arise from the collapse of 
furnace tubes. 

“It will be seen that the T-iron hoops had done good service in 
preventing the extension of the collapse, while there is little doubt 
that a good low-water safety valve would have prevented the 
explosion altogether. 

“No, 32 explosion, by which one person, viz., the watchman, 
was killed and two others injured, occurred at about five o’clock on 
the morning of Thursday, September 14th, to a boiler which was 
not under the inspection of this Association, and which was em- 
ployed on the works of a dyer and calenderer. 

“1t was an ordinary Lancashire mill boiler, having two furnace 
tubes, and being internally-fired; its length was 30ft. Gin., its 
diameter in the shell 8ft. 2iv., and in the furnace tubes 3ft. lin., 
while the thickness of the plates varied from jin. to jin. in the 
shell, and was j;in. in the furnace tubes. The ordinary working 
pressure was abvut 40 Ib. on the square inch, which is nottoo high 
for this class of boiler if well made and well kept. 

‘On visiting the works shortly after the explosion had occurred 
I found that the boiler had been reduced to a perfect wreck; the 
external shell was rent into at least five or six pieces, while the 
furnace tubes were torn from the shell intact, and both of them 
thrown from their original positions, one of them to a distance of 
about forty yards, where it fell upon the roof of a building, which it 
crushed in, bringing a considerable portion of one of the walls also 
to the ground. Fortunately the building was empty, or the loss of 
life must have been considerable. The fragments of the shell were 
scattered in every direction, one of them being thrown as much as 
forty-five yards from the original seat of the boiler. A considerable 
portion of the works was demolished, while the whole was thrown 
— confusion, and one side of an adjoining dwelling-house torn 

own. 

“As to the cause of the explosion there can be no question. 
The flues had not been in fault, neither had there been any over- 
heating of the plates through shortness of water, but the explosion 
had arisen from the rupture of the shell in consequence of the 
plates being reduced in many places by externa! corrosion to the 
thickness of a sheet of paper. ‘he boiler appears to Lave been laid 
down about eight years since, and to have been a cheap and inferior 
ene to begin with. It had constantly leaked, and had to be re- 
paired, and they were in the habit of frequently putting in a barrow- 
full of horse-dung. It was stated at the inquest that this was not 
done to stop the leakages, but to soften the water; but those who 
&re aware of the general purpose for which horse-dung is put into 
boilers, and also of the condition in which this one was, will form 
their own opinion of the object in dosing the boiler in this way at 
every cleaning. It was well known to be in an unsatisfactory 
State, so much so that a boilermaker had been in negociation to 
take it out and put down a new one in its place last Whitsuntide. 





This explosion is one of those due to the most flagrant neglect. 
Competent inspection could not have failed to have detected the 
corrosion, and prevented the catastrophe ; while it may be pointed 
out that from the damage done to surrounding buildings it would 
seem that those who live near to the works in which steam boilers 
are employed are as much interested in the general adoption of 
nage: inspection as those in i diate att on the 

ilers. The jury censured the owner, as well as the engineer in 
charge, for not having taken more care of the boiler, but at the 
same time returned a verdict of ‘ accidental death.’ 

“No. 33 +.“ is an additional proof that no mystery need be 
attached to the cause of boiler explosions. It occurred at about 
nine o’clock on the morning of Tuesday, September 26th, at a brick 
and tile manufactory, and by it one person was killed and two others 
very seriously injured. The boiler in question was not under the 
charge of this Association, but was examined by myself at the re- 
quest of the coroner a day or two after the explosion had taken place. 

“ The boiler was of a class not generally made for stationary pur- 
poses, but for marine, and was of the construction frequently em- 
ployed on board steam tugs. It was asecond-haud one, and had, it 
appeared, already seen service afloat before it was set to work on 
shore. It was cylindrical in the shell, and fired internally, but the 
flue, instead of going straight through from the front to the back, as 
in the ordinary Cornish boiler, returned in a horse-shoe shape tc the 
front end, and passed out through the bottom of the shell into an 
underneath brickwork flue leading to the chimney. When these 
boilers are employed on board steam vessels the return flue passes 
out through the top of the shell by means of an uptake, on which the 
funnel is planted, so that to adapt this boiler to stationary purposes 
this uptake had been removed and exchanged for the downtake lead- 
ing to the brickwork flue just mentioned, The length of the boiler 
was about 13/t., the diameter 5ft. Gin., and the general thickness of 
plates about Zin. 

“On examining the fragments I found that the boiler was rent 
into three pieces, the first of these, which consisted of the furnace 
and return flue along with the front end plate, was thrown into a 
pond at a distance of thirty or forty yards; the second, which con- 
sisted of the first ring of plates encircling the shell at the front end, 
was thrown over an adjoining tile shed; while the third, which was 
thrown forward a few yards only, comprised the back end plate, and 
the remainder of the cylindrical portion of the shell. This was rent 
transversely in a spiral direction round and round the boiler. The 
chimney stack was thrown down and the engine buried beneath the 
ruins. 

“ There is no difficulty in accounting for this explosion. The 
boiler was badly used and badly constructed. It had no suitable 
attendant; a lad of fourteen years of age only being appointed to the 
post of engineer but a few hours before the occurrence of the explo- 
sion by which he was killed. The safety valve, it appeared in evidence 
at the inquest, was loaded with three bricks lashed on to the lever 
with a cord, in addition to the ordinary ball weight, so that the load 
amounted to 100 lb. per square inch. It is not clear, however, that 
the steam was actually raised to this pressure, since it was stated that 
the finger of the steam gauge indicated 50 Ib. but a minute before 
the explosion, and on since testing the pressure gauge by a mercurial 
column it was found to be practically correct. ‘The boiler, however, 
was so badly constructed that a pressure of 50 lb. on the square 
inch is qnite sufficient to account for the explosion, as will be 
seen from the following:—The return flue tube was oval in 
shape, measuring 2it, Gin, vertically, and 1ft. 4in. horizontally. 
This is a very weak form. All furnace and flue tubes should be 
truly cylindrical, since any departure from this shape, even though 
it may not exceed one or two inches, materially impairs their 
strength. This flue, however, departed from the circular shape by 
as much as 14in., while it was not of a true oval, but was flat or 
wall-sided for a height of 18in. from one end to the other. Also 
the form of the downtake was weak, one side presenting a flat 
surface of 2ft. Gin. square, the plate at that part being only y';in. in 
thickness. This return flue had collapsed, and the plate of the 
downtake had torn from the shell, in. consequence of which all the 
other rents previously referred to had started. This boiler, though 
it might have driven a condensing engine at a pressure of about 
20 lb. per square iuch, was certainly not adapted to drive a non- 
condensing one at a pressure of 40 Ib. or 50 Ib., so that there is no 
difficulty in accounting for this explosion when the weak construc- 
tion of the boiler is considered, in conjunction with the reckless 
way in which the safety valve was overloaded. 

“The jury brought in a verdict of ‘ accidental death,’ but added 
‘that they were unanimously of opinion that the explosion would 
not have happened if the safety valve had not been loaded with 
bricks, and thatjthe owner was blameable for not having a competent 
person to look after the boiler.’ 

“The most lamentable ignorance appears to exist among many 
boiler makers as to the correct principles on which boilers should be 
made. The maker who had converted the boiler from a marine to a 
stationary ove could not in any way account for the explosion, while 
a second maker who had since repaired it considered it perfectly safe. 
The boiler had not been tested by hydraulic pressure at the time of 
the alterations, and when it was changed from a low pressure service 
to a high pressure one. Had this test been applied the weakness of 
the flat-sided flue must have manifested itself, and the explosion 
would have been prevented. Such reckless overloading of the safety 
valves, however, as took place in the present instance must jeopardise 
the safety of any boiler, however well constructed.” 








DOBSON, SLATER, AND HALLIWELL’S IMPROVE- 
MENTS IN SELF-ACTING MULES, 

Tuis invention, patented by Messrs. Dobson, Slater, and Halliwell, 
mechanists, Bolton, consists, first, in an improved mode of con- 
structing and applying the “ long lever” to enable it to perform the 
various functions required to effect the changes in self-acting 
mules. 

Secondly, in an improved mode of applying a weighted lever, or 
any equivalent egent, for actuating the * long lever.” 

‘Thirdly, in the use of a catch lever having three steps for retain- 
ing the “ long lever” in its various positions. 

Fourthly, in certain improved combinations of machinery for 
driving the squaring or drawing-out shaft, and for ee the 
slow outward motion to the carriage during the second stretch or 
after draught. 

Fifthly, in an improved combination of machinery for driving the 
squaring or drawing-out shaft. 

Sixthly, in placing the differential motion (when fitted on the 
squaring or drawing-out shaft), employed in driving the carriage 
durivg the after stretch, outside of the framing of the headstock, 
instead of within the framing as heretofore. 

Seventhly, in the application of a friction apparatus placed on the 
second shatt from the putting-up scroll shaft, for giving motion to 
the self-acting parts of the mule. 

Fighthly, in the application of a friction cone and pulley for giving 
motion to the self-acting parts of the mule without the aid of toothed 

ear. ° 
Nisthly, in an improved combination of machinery for governing 
the winding of the yarn on to the spindles. 

‘enthly, in an improved combination of parts forming the copping 
motion. 

Eleventhly, in an improved combination of parts for tightening 
the backing-off chain. 

And, lastly, in the general arrangement and combinations of the 
various portions of machinery forming a self-acting muls for 
Spinning and doubling. 

Fig. 1, in the accompanying engravings, is an elevation of a self- 
acting mule constructed according to these improvements; Tig. 2 is 
a plan of the same, and Fig. 3 a back end view of the headstock. 

a is the rim shaft, to which is fixed the driving pulley a', the 
interior of which forms the cone for the backing-off triction pulley 
a’, cast with, or attached to, the backing-off wheel a’; a* is a pulley 
loose on the shaft a; } is the twist shaft, which is driven by a worm 








on the rim shaft; ¢ isthe drawing-up scroll shaft ; c', the drawing- 
up scrolls, and ¢*, the check band scroll; d is the squaring or 
drawing-out shaft; ¢, the front roller shaft; f is the winding-on 
quadrant and radial arm; g, the carri squ and g', the 
carriage supporting the spindles / and the faller and counterfaller 
shafts ¢ and j. 

The parts above enumerated, and all the others necessary to com- 
plete the machine, and which are not particularly refe’ ta here- 
after, are made in the usual manuer. & is the side shaft for giving 
motion to the carriage and drawing rollers; this shaft is driven, as 
heretofore customary, by the pinion a fixed on the rim shaft a, 
gearing into the intermediate wheel é', driving the change wheel 
k* fixed to the shaft &; at the other end of this shaft is fixed the 
mitre wheel &%, gearing into the wheel ¢', loose on the shaft e; to 
the wheel e' is cast one-half of a catch box; the spur wheel e? is 
provided with the other half of the catch box, which is moyed into 
and out of gear with the catch box on the wheel ¢' tostart and = 
the drawing rollers by the elbow lever 4 and this lever is ac 
upon by the incline 7' on the rod, Near the front end of this rod 
is fixed the finger , and near the other end is the finger #; the 
spring /, acting on the vertical arm of the elbow lever %, is for 
pulling the catch box with the spur wheel ¢ into gear when the 
broad end of the rod 7 is pushed from under the horizontal arm of 
the elbow lever/, ‘To the shaft £is fixed the worm 4‘ for driving 
the worm wheel m, which is fixed to the upright shaft m!; to the 
lower end of this shaft is fixed the bevel pinion m’, gearing into the 
wheel di, loose on the equaring shaft d; to the wheel di is cast or 
fixed the mitre wheel d@*, forming part of the differential motion for 
driving the squaring shaft during the eecond stretch or after- 
draught required when spinning fine uumbers,'as described in the 
specitication of letters patent granted to John Metcalfe and Robert 
Halliwell, on the 8th of August, 1848, No. 12,232. The mitre 
wheel d? gears into the wheel d*, mounted on a stud fixed to the 
squaring shaft d, and this wheel d* gears into the mitre wheel d‘ 
cast or fixed to the spur wheel d®; both the wheels d‘ and d° are 
loose on the shaft d. and they are moyed | on the shaft 
by the inclined cam d®, which is also loo&e on the Bhaft d; the cam 
d® is connected to the wheel d’ by the forked rod d*, and the cam 
d° is cast with a fork d’, as shown in dotted lines in Fig. 1, and 
in this fork the end of the “long lever” p 3 consequently, as 
the lever moves up and down, the wheel d‘ is brought into or out 
of gear with the wheel d*. To the shaft d is fixed the drawing- 
out scroll d®, and the guide pulley d! for the quadrant band is loose 
on the said shaft. mis a horizontal shaft, lying parallel to the rim 
shaft; this shaft is employed for giving motion to the self-acting 
parts of the mule in the following manner:—n! is a friction cone 
loose on the shaft n, but fast to the bevel pinion n?, gearing into the 
wheel o!, fixed to the upright shaft 0; the friction box n°, or outer 
portion of the friction cone n', forms & pulley, which is driven by a 
band or strap from the mill shaft or d#ving apparatus of the mule, 
as shown by dotted lines in Fig. 3; the friction box n* is moved 
laterally on the shaft n by the bent forked lever x‘; the friction 
box is conneeted to the shaft by a with projecting studs fast 
to the shaft, fitting in holes in thefriction box; the lever n‘ is 
operated upon to disconnect the x by the bow! p! on the 
“long lever” p, and the friction’ Bex n® is drawn into contact 
(when permitted by.the loug lever) by. ‘the opring n>, To the 
shaft n is also fixed the spur pinion #° geirin the backing- 
off wheel a%, Near the eud of the upright shaft o is fixed 
the bevel pinion 0%, gearing into the wheel c* fixed to the scroll 
shaft c. ‘be driving strap is moved from the pulley a! to 
the pulley a‘, and back again when required, by the strap fork 
lever g mounted on the fulérum stud g'; to the lever q¢ is suspended 
the inclined piece g?, connected by the spring q@ to ove arm of the 
lever g, the other arm of which is weighted. The bowl p’, con- 
nected to the long lever p, acts on the inclined piece g* to move the 
driving strap from the loose pulley a‘ to the driving pulley g', and 
the object of the spring g* is to allow ‘the strap to be brought 
gradually on the pulley, To the vertical arm of the lever g is 
jointed the catch lever g*, which is liberated by the usual twist fin 
+? on the twist shaft b, No the vertical arm of the lever g is fixed a 
stud for the bow] q°, which van incline on the under side of 
the elbow lever g°; this lever fixed to the shaft 9’, and it is drawn 
down by the spring gq"... The Jower arm of this Jever is acted upon 
by the bowl p* connected to the long lever.. To the shaft 9’ is fixed 
the forked lever g* acting, upon the backing-off wheel a4: The 
forked lever g° is cust with the lever 9°, to which is fixed the inclined 
arm q'’; this arm is held down when the is nearly up to 
beam by the bowl g% attached) to the croas’ rail g* of the carriagt 
square, thus keeping the backing-off friction cones out. of contace 
until the strap is moved on to the driving pulley, The long lever p 
above referred to is similar in construction tothe onedescribed in the 
specification of letters patent granted to Robert Halliwell on May 11, 
1858, No, 1058, but. it is different in its action, and it is acted upon 
in a different manner, as will be described hereafter. The lever p 
is jointed to the fulcrum stud p* fixed to the headstock. To the 
front end of the lever p is fixed a square steel stud p*, acting 
against the stops of the catch lever r; on the horizontal arm of this 
catch lever is placed the movable incline r!, aud it is acted upon by 
the spring r* to draw the catch lever against the stud p® alter each 
change has been made. When the carriage arrives near the beam 
the cross rail g* of the carriage square comes agaiust the finger r°, 
fixed to the rod r*, the front end of which is jointed to the lever r*, 
in which is a stud pressing against the catch lever r to liberate the 
‘long lever” p. ‘The “long lever” is caused to oscillate on its 
fulcram by the pressure of the bowl s, mounted on the vertical 
bar s!, which fits and slides up and down in a box or bush s? fixed 
to the carriage square; the lower end of the bar s! rests upon the 
shorter arm of the lever s*, which is weighted, to any required 
extent, by the adjustable weight s‘. By this arrangement the 
“long lever” produces by direct action the various changes 
required, and the bracket p’, bolted to the long lever,” comes 
against the underside of the framing to limit the range thereof. A 
similar bracket is fixed to the headstock near. the other end 
of the lever. To the box or bush s* is fixed a stud for the 
incline lever t, which is acted upon by the bowl @, projecting 
from the slide bar @, to the front end of the incline lever ¢ 
is fixed a stud @, which acts when the carriage is nearly 
out on the incline r' of the catch lever r to stop the outward 
run of the carriage. The slide bar ¢ is provided with a stad 
t', which, when the carriage is up, comes against the leg of the 
frame to force the bar back. Near the front end of the bar @ is fixed 
another stud ¢°, which acts upon the incline ¢°, secured to the faller 
leg i', which is jointed to the segment lever é fixed to the faller 
shaft i. The stud @ is for unlocking the faller, aud the stud @ is for 
locking the faller leg when the bar @ is drawn inwards partly by the 
backing-off chain w passing around the pulley ¢’, mounted ona stud 
fixed to the bar ¢?, and partly by the spring ¢*, one end of which is 
connected to the bar @, and the other end to the carriage equare. 
The copping motion is attached to the carriage square, and it con- 
sists of the shaper plates v, v, which are cast together, and are acted 
upon by the studs v', v', fixed to the shaper rail v*. The plates v 
and rail v® are connected to the frame v*, which works in the grooves 
of a frame fixed to the carriage square, and it is traversed to and fro 
at each inward and outward ruu of the carriage by the chain or 
band vt (see Fig. 1), the ends of which are fixed to the legs of 
the headstock; this chain or band gives motion to a toothed 
wheel or pulley v°, on the boss of which is a spur pinion gearing 
into the rack v® attached to the sliding frame vo. The sha 
plates v are drawn from under the studs in the shaper rail v* by 
the screw v’? and ratchet wheel v* in the ordinary manner, and the 
thaper rail is acted upon by the bowl w, mounted on a stud fixed in 
the slide bar w', which moves up and down in the box w* fixed to 
the carriage square. 

The improved combination of machinery for governing the 
winding-on consists of the cam a fixed to the faller shaft i; this 
cam is made with a double incline, the larger diameter of which is 
nearly concentric, and supports the bowl z' connected to the 
rod 2? after the cop bottom is formed; the flat portion of the double 
incline 2 supports the bow! z' while the cop bottom is being 
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formed. To the rod 2? is fixed a stud for the pulley <3, over which 
the chain 2, one end of which is connected to the stud 2, 
xed to the carriage g!, and the other end after passing under the 
pulley y on the bell-cranked lever yi is attached to the arm j? fixed 
to the counterfaller shaft j. The rod 2? is counterbalanced by the 
weighted lever 2°, and the elbow lever y' is mounted on a stud fixed 
to the carriage square; to the vertical arm of the elbow lever y! is 
attached a bracket for pressing against au ordinary governor band 
which passes through a recess in another bracket fixed to the 
carriage. At the lower end of the vertical arm of the elbow lever 
is a bowl, which when the carriage is out comes against the incline, 
(see Fig. 2) tixed to the tloor, and when the carriage is near the beam 
acts upon the incline yt. The object of the incline is to prevent the 
lever y! acting too soon on the governor band //', and the incline »‘ 
is to set the lever y! in its proper position previous to the rising of 
the fallers. zis the usual setting-on rod connected to the lever 2', 
fixed to the upright shaft 2*, the upper end of which is connected 
to the strap guides for starting and stopping the mule very much 
after the ordinary system. 

The mode of operation is as follows, and the engravings represent 
the various parts in the positions they occupy when the carriage is 
going out:—When the carriage arrives near the end of its stretch, 
the cross rail y° of the carriage square g comes against the finger 7 
on the rod #, which draws the incline /' under, and raises the 
horizontal arm of the elbow lever /, thus drawing the catch box in 
the spur wheel ¢* out of gear with the catch box on the mitre 
wheel e!, thereby stopping the drawing rollers and the train of carrier 
wheels which give motion to the wheel d° cn the squaring shaft d; 
the wheel d° with the wheel d‘ forming part of the differential 
motion, being now held stationary, the remainder of the outward 
stretch of the carriage is performed slowly by the action of the 
worm 4* driving the wheel m, and the pinion m? driving the wheel d', 
to which is fixed the wheel d*, forming the other half of the 
differential motion, When the after stretch is completed the stud & 
in the incline lever ¢ comes against the incline r', and liberates the 
“long lever” p, which is pressed upwards by the bowl s and 
weighted lever s* until the stud p* comes against the under side of 
the projection r® on the catch lever r, at the same time the other 
end of the “long lever” is depressed, and the inclined cam d® is 
then moved, and the forked rod d* draws the wheel d‘ out of gear 
with the intermediate wheel d° of the differential motion, thus 
stopping the outward run of the carriage. The carriage remains 
stationary during the time that the twist is being given to the yarn 
in the ordinary manner, and when that is effected the twisted 
finger 5? unlatches the catch g*, and allows the driving strap to be 
moved on to the loose pulley a* by the action of the weight g', at 
the same time the bow] g° is moved from under the incline of the 
horizontal arm of the elbow lever g*, thereby allowing the spring gq 
to press the backing-off friction cones into contact ; the motion of 
the spindles h is then reversed by means of the strap passing under 
the pulley x*, which, as before described, is connected to the shaft n- 
Daring the backing-off the faller is pulled down by the backing- 
off chain uw in the ordinary manner, and when it arrives at its 
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determined position, which varies according to the size of the cop, 
the lower end of the faller leg i! is drawn by the spring ¢*, and the 
pressure of the chain u acting on the bar ¢ on to the bowl w® 
mounted on a stud fixed in the slide w!, this inward motion of the 
bar ¢ slackens the backing-off chain w,and prevents the further 





depression of the faller, at the same time the bowl ¢' acts on the 
inclined end of the lever ¢, thus raising the other end, and the 
stud @ then gives a second lift to the horizontal arm of the catch 
lever r, thus again releasing the end of the “long lever” p, which 
rises until the stud p* is sufficiently raised to rest upon the upprr 








side of the projection r*, the other end of the “long lever” being 
thus again lowered brings the bowl p* against the incline at the 
bottom of the vertical arm of the elbow lever 9°, thereby moving 
the shaft g’ partly round, and causing the forked lever g* to discon- 
nect the Cathing-off friction cones, thus stopping the backing-off 
motion of the spindles. At the same time the bow! p', which is now 
near the bottom of the lever x‘, allows the spring n° to put 
into contact the drawing-up friction cones n' and n*; the carriage is 
then drawn up by the scrolls s', and the yarn is wound on the 
spindles h by the radial arm f, quadrant chain /*, and drum /%, 
in the ordinary manner; during the ranning in of the carriage the 
frame v3, with the shaper rail v? and plates v, are moved outwards 
by the chain vt and toothed pulley v° acting by a pinion on 
the rack v®, as before described, pe governing the position of the 
copping faller. When the carriage has arrived near to the roller 
beam, the stud ¢* comes against the leg of the frameand pushes back 
the sliding bar ¢, the stud ¢ then acts against the incline 7° and 
unlocks the faller, which then rises; the cross rail g* of the carriage 
acts on the finger r* fixed to the rod r*, the front end of which is 
jointed to the lever #5, and by forcing back the catch lever r unlatches 
the front end of the “ long lever,” which then assumes the position 
shown in Fig. 1. In so doing the bowl p' acting on the incline n* 
disconnects the drawing-up friction cones n' and n*; the bowl p*in 
rising acts on the incline piece g*, and brings the driving strap on 
to the pulley a, at the same time the cam d* moves the forked bar d®, 
and by it the wheel d‘, into gear with the wheel a*, as shown best 
in Fig. 3. At the same time the bow! g? is above the arm q'°, to 
prevent the backing-off friction cones going into contact while the 
Lefore-pamed changes, which bring the various parts back into the 


| positions shown in Fig. 1, aré being made. 


The governing of the winding-on motion is performed in the 


| following manner :—At the commencement of a set of cops the nut 


of the winding-on screw is near the fulcrum of the radial arm /, 


| and previous to the carriage commencing its inward run the capping 


faller wire and the cam = are depressed to their greatest extent, the 
bowl 2! then rests near the point of the incline of the cam x, and 
allows the bar x? te drop to its lowest position, and through the 
double action of the chain z* allows the weighted end of the lever y! 
to be lowered, and when the counter or under faller is depressed by 
the tension of the yarn, the bracket y°, fixed on the vertical leg of 
the lever y', will press the governor band /! into the groove of the 
piece y®, which is bolted to the carriage equare, and if the yarn is 
being wound on too tight, the inward run of the carriage will carry 
the top part of the band 7! towards the roller beam, and consequently 
turn the screw of the radial arm f so as to move its nut upwards 
and slacken the winding-on chain, thus giving less motion to the 
spindles. It is evident that as the cop increases in length the cop- 
ping faller and the cam 2, with its incline, will be less depressed, so 
that when the cop bottom is finished the bowl will not descend the 
incline, so as to allow the lever y' to act upon the governor band. 
‘The wheels and pulley at the bottom of the radial arm, and the 
carrying pulley at the back of the head stock are similar to thc se 
now well known and in use, 








Nov. 17, 1865. 


THE ENGINEER. 


321 








NOTICE. 

We beg to inform our readers that, with the commencement 
of the new year, THE ENGINEER will be printed through- 
out from entirely new type, which is now being cast for 
the purpose. A further announcement will be made 
in an early number. 





TO CORRESPONDENTS. 

W. H. H.—Stands over. 

W. M. R.—Received. Many thanks. 

T. J. (Pontypool). —Secona received, 

Evan.— We never heard of a “ Field cast tron boiler.” 

Q —Piston rings should not be permitted to pass the ports. 

B. S.—Steel is more durable than tron in salt water, as Yar as regards corro- 
sion from chemical action, 

Scrutator (Turin)—You can obtain excellent pumps in Srom 
Messrs. Tylor and Sons, Newgate-street; Clinton and Owen, Whitefriars, &c. 

Don’t RECUMMEND It.— We beg to acknowledge the receipt of a small box-full 
of specimens of scale taken from the spheres of a Harrison boiler sent by this 
correspondent. 

» E.M.—You will find an article on gunpowder in the “ Encyclopedia 
Britannica,” and a long and able chapter on powder-mills in Mr. Fair- 
bairn’s “ Treatise on Millwork.” 

H. T. K —Address a note to the secretary, Alfred Williams, Bsq., 64, 
Bankside. You must be proposed for election by a member, and recom- 
mended by at least four other members. 

8. M.—The best book on bridges is Humber's, last edition. It will supply you 
with all the information you require. It is an expensive work, however, 
and the first edition, which is very much cheaper, will possibly suit your 
purpose as well. 

- J. J.—Four plan has been often tried in various ways, but without 
success. The smoke is not burned by being passed through the furnace, and 
even though it were, a means must still be provided for permitting the 
escape of the carbonic acid gas ; so that, under no circumstances could the 
chimney be dispensed with. 

G. F.— We confess that we are unable to detect any substantial difference 
between the principles involved in the operation of such a furnace as you 
propose and Siemens’. We hare little doubt that it would work very well 
indeed. Whether or no you could patent it is quite another question, on 
which we are not prepared to speak. 

W. H.—It is not casy to learn from books how to estimate the cost of bridge 
work. There isa good deal of information of the kind scattered up and 
down in various works, but it is not easy to say which would best answer 
your purpose. Your best plan will be to write to Messrs. Spon or Messrs. 

Lockwood, stating what you want and the price to which you will go. 

A Constant Supscaiper.— There is no such single work in existence. The 
nearest approach to it is the last edition of Humber's Bridges. You will 
possibly find much of the information you require in the Transactions of 
the Institute of Civil Engineers, and there are one or two elementary works 
on strains in bridges, which you can obtain from any scientific publisher. 

R. M. K.—It is possible you may be able to manage without a fly-wheel. 
Much will depend on the set of the va'ves. We have no doubt that the ma- 
chinery will work, but the motion will be rather irregular ; and perhaps it 
would be better, all things considered, to have a fly-wheel weighing a couple 
of tons, but it is certain that such a wheel is by no means indispensable. 

Puncu.—It is impossible to say whether any invention is sufficiently novel to 
render it worth a patent without undertaking a search, which costs more ia 
nearly every case than a provisional specification. As far as we can judge, 
your machine is novel in its arrangements, and, there‘ore, entitled to a 
patent. Whether you will find it advisable to patent it must depend 
altogether on the facilities for pushing it which you possess. We may add 
that it is one of those things which, costing little money to make. often 
return a fair sum in the shape of royalties to a patentee who is content with 
moderate profits. 





THE HARRISON BOILER. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous readers give me some information as to 
the practical working of the Harrison boiler, a description of which 
appeared in your number of May 13, 1864. J. 3.8. 

Birmingham, November 15, 1865. 





SINKING COAL PITS. 
(To the Editor of The Engineer.) 
Sir,—I shali be mugh obliged if you or any of your readers will inform 
me where I can obtain g¢ detailed account of the method of sinking coal 
and other pits by machinery employed in France and em 


Nov. 9th, 1865. QUIRER. 





STEEL BOILERS. 
(To the Editor of the Engineer.) 

S1r,—We have been using steel boilers and rolled brass shafts for some 
small screw engines we have been making, and wish for information from 
some of your correspondents as to the durability of the former, and also 
upon the casing of wrought shafts with brass tubes, which we hear is 
sometimes practised for the propeller stern shaft; also whether any, and 
if so what, means are provided to prevent the corrosion of screw shafts, 


Birmingham, November 15, 1865, BELLISS AND SEEKINGS. 





MEETINGS NEXT WEEK. 


INSTITUTION OF Civit, ENGINEERS.—Tuesday, Nevember 21st, at 8 p.m. : 
Discussion upon Sir Charles Bright’s paper, ** The Belegraph to India, and 
its Extension to Australia and China.” 

Socizty oF ENGINEERS.—Monday: Discussion upon Mr. Pendred’s paper 
on “‘ Locomotive Adhesion, and Certain Expedients fer I ing and 
Supplementing that Function.” 
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ENGINEERING QUALIFICATIONS. 

It is by no means an uncommon idea with the vulgar 
and uninitiated that engineering is, in the strictest sense, 
& popular science ; and we venture to believe that those that 
hold to such persuasion do so in simple belief that they are 
correct, Even the most signal triumphs of our art strike 
the shallow observer as something exceedingly simple and 
obvious, involving neither ingenuity nor research. With 
the ideas of such people we have no concern ; and hence 
the satisfaction of feeling that the rest of the civilised 
world can fully appreciate the trials and difficulties that 
have been surmounted before the present state of our 
knowledge could be arrived at. Amateur engineers there 
are in plenty, who are ready to propound, at a moment’s 
notice, the most subtle expedients for every difficulty, 
nothing doubting that they have been born endowed with 
such a power of resource as other men expend a lifetime 
in acquiring. This view of the profession is certainly 
Strengthened by two incontestable facts: first, that there 
have been men of eminence entirely self-taught—men 





hardly inferior in ability to any either before or after them;; 
and secondly, that any man may practise as an engineer 
without a license, provided he can persuade the public to 
trust him. ‘To the first we have little to object; we know 
full well what is due to such names as Brindley, Stephen- 
son, and a host of others, almost entirely self-made— 
benefactors to their own and subsequent ages, and ever 
entitled to honourable mention. But these men, if self- 
taught, laboured with an intensity such as few others bring 
to bear on their work, and , by force of character 
and will, thousands of engineers educated after the orthodox 
method. Tosuch men, as individuals, no exception can be 
taken; for it must be borne in mind that the means of 
education were in reality not at their disposal ; they lived 
when engineering was an infant science. 

That the profession of the civil or mechanical engineer 
should still remain unrecognised implies a reproach, not 
indeed upon individuals, but upon the profession at large. 
We hear on all hands of the three professions—the church, 
the law, and medicine; but how seldom do we find the 
engineering profession recognised as such? Never, indeed, 
has it been regarded with the respect to which it is justly 
entitled; and the reason is obvious. Without some recog- 
nised test of proficienc 
practise, the public will ever tacitly range civil and me- 
chanical engineers outside the pale of the liberal professions. 
It is true that engineering has but a short standing on 
which to demand recognition from the public generally, 
but it is also true that no profession has ever made such 
rapid progress; and any one who studies the development 
of the science during the last half century must be struck 
with wonder at what so short atime has brought forth. 
Young though the profession be, it is high time that steps 
were taken to establish its undoubted claim to a fuller 
acknowledgment of worth at the hands of the public. 

We have on a former occasion urged the expediency of 
the profession embodying itself as a corporation, and 
adopting measures to obtain a charter for its recognition, 
by which all future candidates should be compelled to 
undergo a standard test of proficiency, in whatever branch 
of the science each may have selected. This is what it 
must come to, sooner or later; and there seems to be 
no reason for deferring action in the matter. It is but too 
true that there are men to be found practising amongst 
their more educated brethren in the profession, who enjoy 
a certain amount of public confidence, and who nevertheless 
are grossly and outrageously ignorant of the very elements 
of engineering science in all its branches. Whilst we 
admit that these are rare instances, we hold that they 
should have no existence, and believe that such a test as we 
propose would act effectually as a barrier to their pract sing 
a liberal profession. 

Each yedr it is becoming more and more apparent that 
we have no reliable source of instruction for the young 
engineer entering upon the practice of his calling. ‘The 

upil system, after all that can be urged in its favour, is 
bat an incomplete preparation for a young man starting in 
a general practice; for although it is an undoubted fact 
that many eminent engineers have commenced life 
with no better preparation, it is allowed generally that 
they owe their distinction to their own exertions, and 
in a great degree to information acquired outside the 
office. Such men throw a favourable reflection on the 
system under which they received their education, 
but there are many of an inferior stamp to neutralise 
whatever credit the pupil system may have gained. 
Again, the engineering school is generally voted little, if 
anything, better than the system of pupilage ; for although 
the student is well grounded in the theory of his profession, 
he is, till he has had experience, likely to prove unpracticai 
—not, indeed, that such is necessarily the consequence of 
academic instruction, for practical instruction is just as 
feasible as theoretical, and much easier to impart and 
retain; but, for some reason or other, the practical element 
appears to be made subservient to the study of theory. If 
the course in the engineering schools was as thoroughly 
practical as it might easily be made, there would be far 
less ground for cavil. No one doubts that the most perfect 
training for a young engineer is a careful education in the 
principles of his profession, combined with, and followed 
up by, practical instruction in the application of those 
principles, Neither theory nor practice will ever make a 
man a good engineer; but the careful combination of both 
will do so, if anything can. 

The most obvious method of securing this combination 
of theory with practice, would be the establishment of a 
School of Engineering, in which the theory of the science 
would be taught in all its branches by professors of known 
practical ability; and in addition to such oral instruction 
should be imposed at least two years’ apprenticeship to an 
engineer of recognised standing. ‘there would of course 
be no objection to the period of pupilage being extended, 
as it might be simultaneous with the course of theoretical 
instruction—a certain amount of relaxation being per- 
mitted, to suit the arrangements of the engineering school. 

The establishment of such an institution need not mate- 
rially affect the working of the already existing schools of 
engineering; they might rather act in concert together— 
the certificates of one being yp by the others, ac- 
cording to the practice of the medical schools throughout 
the kingdom. 

The poiut that we now have to urge is the establishment 
of engineering on an equal footing with those professions 
already recognised as such in the strict sense. ‘The only 
method of doing this is to legalize the right to practise ; 
and in order to do so, some test of proficiency must be 
imposed. Whether such mode of qualification as we sug- 
gest would be found suitable, is a matter for mature and 
careful consideration, and one that naturally devolves 
upon the heads of the profession. At present we have 
members of the four Institutes and of the Society of En- 
gineers, licentiates in engineering, articled pupils, and 
engineers wholly self-instructed, all of whom claim the 
right to practise, and the title of civil or mechanical 
engineers, But there is an obvious inconsistency in the 
assumption that all these classes can have an equal claim 
to the distinction ; and yet each, and every one of them, 


and a corresponding license to4 





can under the present system with justice practise, and 
assume the title. Admitting so much, we hesitate when 
called upon to draw the line defining where legitimate 
qualification ends, and where quackery begins. The task 
isas difficult as it is invidious; personal interests enter 
into the discussion, and the attempt is abandoned as im- 
possible under the existing state of things. But what is 
the natural consequence of our want of organisation? We 
are obliged as a body to submit,tacitly to have our dignity 
assailed by charlatans of all classes and denominations, 
and our proper and legitimate title assumed by gas fitters 
and tinkers. Ifan ironmonger sells kitchen grates, he dubs 
himself a ‘‘ Range Engineer” forsooth, and the plumber 
that can set a water closet dignifies himself with the 
honorary distinction of “ Sanitary Engineer.” ‘There is no 
use in protesting against what we have no remedy for, the 
dignity of the profession can only be maintained by a pro- 
perly organised system of instruction and a legitimate 
diploma; and until measures are adopted to legalise the 
profession, the title of Engineer will apply in common to 
the President of the Institution and the sanitary 
aspirant. 

rom the establishment of an Engineering College on a 
grand scale, the legitimate members of the profession need 
have nothing to apprehend; they could continue to 
enjoy their status and title without prejudice, and doubt- 
less would still command the respect to which they are 
justly entitled. 


BEARINGS, 


No details in practical mechanical engineering give 
more trouble than bearings, or call for more watchfal at- 
tention from the engineer in charge. Even in the case of 
small machines, difficulties are encountered now and then 
which are sufficiently disheartening, while heavy shafts 
sometimes manifest an obstinate determination to heat and 
cut, enough to drive the engineer to his wit’s end. Whether 
or no a shaft will run smoothly, or give more or less 
trouble, apparently depends on many and often complex 
conditions. The very same circumstances which lead to 
the heating of one bearing may possibly be identical with 
those under which alone another set of brasses will work 
cool. We have seen bearings which, cutting obstinately 
while a little end play was permitted in the shaft, ceased 
to give trouble the moment this play wastaken up. Yet 
it would be very imprudent to argue from such a fact that 
end play was always undesirable. On the contrary, it 
may be assumed as a rule to which there are very rare 
exceptions, that end play directly conduces to the per- 
manence of a bearing, and that where it exists one great 
element of proper working is present. A great deal of 
importance too has been attached to the quality, or rather 
to the character, of the metals assumed to be in frictional 
contact. There is no room to doubt that quality and 
character both exert a certain influence; but we are dis- 
posed to believe that this influence is over estimated now 
and then, and that good workmanship, and the conditions 
under which the machinery is run, are of far greater weight. 
The bearings of machinery on land give little or no 
trouble as compared with those working at sea. A single | 
engineer can look after, and preserve in proper order, ten 
times the number of bearings in a mm factory that a 
sea-going engineer can attend to properly on board ship; 
the wear and tear of brasses bring locomotives to the 
repairing shed more frequently by half a dozen to one 
that any other cause; yet the brasses of marine engines 
are commonly got up with the utmost care, and expense 
is seldom spared in providing the best material; while 
locomotive superintendents have ere now exerted every 
energy to produce the best bearings which money or skill 
can turn out, Lubrication has little to say to the matter. 
If efficient lubrication could prevent heating, then should 
a hot brass be unknown at sea. ‘The truth is, that the 
cross twists, and strains to which a ship is exposed distort 
her machinery more or less, and, as a result, brasses bind 
and heat, and cut, and set oil at defiance; and the same 
holds good, though perhaps in a minor degree, of the loco- 
motive, and indeed of all portable machinery. 

There are several curious anomalies found to exist in the 
phenomena displayed by bearings carrying heavy shafts, 
and as a result very warm, not to say bitter, controversies 
have taken place on the subject. Many engineers believe 
that long bearings and extended surface constitute a 
panacea for every evil that brass is heir to. Others, again, 
contract surface as much as possible, trusting to the rule 
“a hard bearing, little of it, and plenty of oil,” as opposed 
to the system “a soft bearing, plenty of surface, and as 
little oil as may be.” Now whatever either party may 
think, it is difficult for an unprejudiced observer who has 
paid anything like fair attention to the questions at issue, 
to pronounce the other absolutely in the wrong. Circum- 
stances alter cases, and circumstances do arise now and 
then, under which a long brass may be very much worse 
than one which is very short. One of the first essentials 
to the proper working of a fixed bearing is that the whole 
framework of the machine should be rigid. Now whena 
marine engine, let us suppose, is being fitted on board ship, 
the shafts are lined out as though no distortion could take 

lace. There is, in fact, no other course open to the engineer, 

e cannot provide for a twist of the direction and magni- 
tude of which he is in absolute ignorance. Occasionally 
the machinery is fitted on board while the ship is yet on 
stocks. ‘The moment she is launched or ina sea way she 
alters her shape more or less, and thus a screw shaft which 
may have been previously in line, is straightway twisted 
up or down, to the right or left, by an amount which, 
though inconsiderable in itself, at once represents a con- 
siderable strain on the rigid brasses in which it is intended 
to revolve. Under such conditions as these, length of 
bearing adds to the evil. In a short brass a shaft may 
possibly conform to the new state of affairs in a way which 
is impossible when the bearing is of considerable length. 
In the latter case the bearing surface of the brasses is to all 
intents and purposes reduced considerably ; and thus while 
at one place the force of contact is absolutely nominal in 
amount, in another it may rise far above that at which 
cutting begins—say 3001b. per square-inch, It is well 
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known that a crank shaft cannot, without heating, bear 
an amount of pressure produced by screwing down the cap 
nuts, which is greatly less than that due to the strain 
produced by the piston, or indeed by the weight of the 
shaft. Thus, a shaft bearing may ibly run cool for 
months while the top brass is a little slack, although the 
pressure due to its own weight and that of a fly-wheel 
may considerably exceed 60 lb. to 801b. per square inch. 
Screwing down the top brass may possibly increase this 
pressure 51b. per inch, an addition which otherwise ap- 
plied would produce no bad results whatever, yet the 
bearing will immediately heat and cut. Again, crank 
pin brasses will remain cool under pressures due to 
the force of the steam on the piston equivalent to, 
perhaps, 3001b. per inch; yet if the brasses be tight- 
ened almost imperceptibly, cutting will possibly com- 
mence. It isnot easy to account for such facts as these, 
but they show how important it is that the strain should 
be equably distributed over the frictional surface, and that 
the shaft should, as far as possible, be permitted to adjust 
ite own differences with the brasses, and to adapt itself to 
every change of position due to alterations in the form of 
a ship, or the frame ofa locomotive. It has been proposed, 
indeed, to employ spherical bearings, and under certain 
conditions these have been used with success; but those 
conditions seldom obtain in the case of heavy machinery. 
‘Two systems of spherical bearing have been usually adopted. 
In one, the journal of the shaft itself has been worked to a 
curve instead of remaining straight; in the other the 
journal remains parallel, but the brasses are worked spheri- 
cal, and fitted into socket plummer blocks within which 
they can move to accommodate themselves to any change 
in the line of the shaft, although they cannot rotate. 
Such bearings have, we believe, been used with some suc- 
cess in agricultural machinery, as in the drum bearings 
of threshing machines; but they do not appear to be appli- 
cable to heavy shafts, especially when these are exposed to 
strains alternately changing in direction. Nor is the plan 
of working the curve on the shaft much better ; it is diffi- 
cult enough to procure heavy shafts of sufficient diameter, 
and it would often be very imprudent to cut into them to 
such a depth as would be necessary to the production 
of a curve of sufficiently short radius to be really 
useful. Still, it is possible that more might be 
done in this direction than has yet been attempted, 
especially in machinery of at least moderate dimen- 
sions. Spherical crank pins have been used both in 
marine engines and locomotives with good results; and the 
extension of the principle to other bearings might if 
judiciously carried out prove serviceable; especially in 
ships with weak frames, in which it is very difficult to 
keep the shafts in proper adjustment. Until some expe- 
dient of the kind is introduced it is certain that little can 
be gained at sea from the use of very long brasses. Even 
when shafts remain tolerably in line it is next to impossible 
to avoid screwing up the nuts of the holding-down bolts 
unequally, and of course producing objectionable strains. 
Where two holding-down bolts only can be made to 
answer, no more should be employed, as with these, 
especially if an elastic washer be used beneath the nuts, it 
is not easy to produce more strain on one end of a brass than 
the other; and we are disposed to believe that too many 
bolts are commonly employed. Very heavy machinery 
indeed, exists in which only two massive holding-down 
bolts are used with each cap of the crank shaft brasses, and 
taking into consideration the enormous strain which a bar 
of iron Sin. or din, in diameter will endure, it appears that 
a couple of bolts would often suffice for every purpose, and 
save engineers in charge no small trouble and vexation of 
mind. In such cases the caps should be heavy, and every 
precaution taken to render them stiff; while both nuts and 
washers should be large and the brasses thick. It is the 
worst possible economy to use thin brasses under any 
circumstances, as they are very apt to collapse on the 
journal, cling, and heat. On the whole it is better to 
increase bearing surface by adding to the diameter rather 
than to the length of a journal, where this is practicable, 
except in cases where it is hardly possible for the shaft to 
get out of line, as in land engines resting on solid founda- 
tions and carefully put together. It is true that by thus 
increasing the diameter of a shaft the frictional resistance 
is apparently augmented, but cool bearings and moderate 
wear are ample compensation for any trifling loss of effect 
which may possibly be incurred. 

It is somewhat remarkable that soft bearings last just as 
long, if not longer, than those which are hard. At sea the 
use of white metal has become all but universal, and the 
best results have followed on its adoption. At first sight 
it would appear that the harder a surface exposed to wear 
could be made, the longer it would last. In order to under- 
stand the reason why this assumption is not always borne 
out in practice, it 1s necessary to consider some of the 
phenomena attending upon the working of well lubricated 
frictional surfaces. In point of fact, no such thing as an 
absolutely smooth surface exists in nature ; and thus, when 
two surfaces approximately smooth are brought into direct 
contact, the projections on one fit into the cavities in the 
other, so to speak; and the peculiar resistance known as 
friction is due to the circumstance that, before motion can 
be produced, the projections must be lifted out of the 
hollows by sliding up their slopes. If the pressure be so 
great that this sliding is prevented, then the projections 
are torn off, and this tearing constitutes abrasion or “ cut- 
ting.” But this abrasion does not produce a smooth 
surface; on the contrary, it would appear that each little 
eminence is, to use a not very refined illustration, torn up by 
the roots, leaving behind it a hollow; and so abrasion, once 
commenced, may proceed until there is no longer anything 
to abrade. If a shaft or a brass wear at all, it must 
wear by abrasion ; and experience goes to show that in 
practice, provided the lea are light and lubrication 


effectual, no wear whatever ordinarily takes place. We 
have seen brasses in the parallel motion of a beam engine 
regularly but not excessively worked, which have lasted 
forty years, and are still good. One such case, amon 

others, came under our notice at Messrs. Bolton and Watt’s 
works, Soho ; and we have no doubt that many of our 





readers can name similar instances of the longevity of 
brasses. So long as lubrication is perfect the metals do 
not touch. They are separated by a thin film of oil or 
grease, which fills up the pores of the surfaces, and effect- 
ually prevents the asperities on the one entering the 
cavities in the other. Iron works better on brass or wood 
than on iron, principally, perhaps, because the shape and 
disposition of the asperities proper to it, are such that they 
do not correspond exactly with those proper to the brass 
or wood; and therefore, when in absolute contact, they 
interlock less deeply. As a rule, bearings wear away only 
by fits and starts. They will sometimes run for months 
together without losing an ounce, and then, possibly, com- 
mence wearing from some apparently inexplicable cause 
without actually heating. Again, this wear may be 
arrested as mysteriously as it commenced, and all things 
go on as before. Whether brass or white metal be 
employed it is necessary that it should be carefully- 
prepared, homogeneous, and, when possible, old. Many of 
the alloys improve, like wine, by keeping; and although 
this is not so apparent in the case of the brasses habitually 
used in engine work as it is in the finer bell-metals, it is 
still certain that brasses composed altogether of new metal, 
tannot compare with those which have been kept some 
years, or that contain a proportion of old brass. As to the 
proportion which the copper and tin or zinc should bear to 
each other great diversity of theory and practice exists. 
It is possible that every engineers’ brassfounder has his 
own ideas on the subject, which he reduces as far as he 
can to practice. As it is, assays of the brasses turned out, 
even by first-rate makers of machinery, seldom show half 
a dozen specimens to be exactly alike. It is possible that 
the recipes given by Bourne are as good as any—1 cwt. of 
old copper, 12° Ib. of tin, and 2 oz. or 3 oz. of zinc. If 
new copper be used, another ‘5 lb. of tin may be added. 
For very heavy bearings he advises 2°5 oz. tin and ‘5 oz. 
zine to each pound of copper. The quality of the alloy, 
however, depends so much on that of its component metals, 
that it appears to be unadvisable to depend upon any em- 
pirical rule. Taking these proportions as a guide, the best 
plan will be to prepare various mixtures in small crucibles 
from samples selected from the whole quantity to be worked 
up; and having obtained one which seems to be, on the 
whole, the best—a fact which can = be determined by 
experienced hands—to convert the whole quantity of metal 
into brass at one operation, casting it into ingots, and storing 
these away for future use. It must be borne in mind that brass 
loses zinc and tin every time it is melted, as these metals are 
more or less volatile at the temperature of melting copper. 
But casting brasses directly from the mixing pot, without 
first converting the metal into ingots, is exceedingly ob- 
jectionable. Under such a system it is next to impossible 
to produce an alloy which shall be even approximately 
homogeneous, and bearings so made are usually full of blow- 
holes‘and unsound. 

Babbit’s metal, as is pretty generally known, consists 
usually of 11b. of copper, 116. regulus of antimony, and 
10 lb. of tin. These proportions are not, and need not be, 
invariably observed. It is coming more and more into use 
daily, and has proved especially valuable in lining up worn 
brasses, which would otherwise be only fit for the melting 
pot. It apparently bedsitself on a journal, and accommo- 
dates itself to varying conditions of surface with the utmost 
facility. Indeed, we believe that it has ere now worked 
satisfactorily with shafts the necks of which were slightly 
oval. If it once begins to heat, however, it is tolerably 
certain to melt unless the shaft can be stopped, as partial 
fusion ensues at comparatively low temperatures, and the 
lubricating apertures are thereby closed up. With mode- 
rate attention no heating takes place, and we may safely 
assume that ifa white metal bearing be spoiled, it is so simply 
because of gross negligence on the part of those in charge 
of the machinery. It is, perhaps, the best possible material 
for long bearings under any circumstances, especially in 
marine engines, although decidedly inferior to hard brass for 
short bearings under heavy loads, with which last it is very 
liable to squeeze out, unless great care is taken in the con- 
struction of the brass matrix to prevent such an occurrence, 

Of all the materials now employed in bearings, none have 
given such remarkable results as hard wood. It would 
seem, indeed, as though there were peculiarities about its 
texture which render it next to impossible for iron—or 
metal of any kind, indeed—to abrade it, no matter how ex- 
cessive the pressure, so long as it is kept cool. Brass will 
cut although a stream of water flows over it, and in the 
early days of screw propulsion the end of a shaft has 
before now been literally welded to the iron plate provided 
to take the end thrust, under a sheet of water intended to 
keep it cool. John Penn, we believe, first proposed the use 
of lignum vit strips as a lining for the bushes of screw 
shafts in the dead wood. Before fitting them on board 
ship he tried many experiments with very singular 
results. Under pressures as low as 200 1b. per inch iron 
cuts into bearings ; with pressures of 6 cwt. iron cuts into 
iron, no matter what the lubricant ; and with pressures of 
about 10 ions, surfaces of the hardest steel which can be 
produced rapidly abrade each other; but bearings made of 
strips of lignum vit, inserted in dovetail grooves cut in an 
ordinary brass have borne 8,0001b. per square inch without 
showing the slightest symptom of wear. With pressures 
of nearly 2 tons to the inch slight scratches originally 
existing in the wood were not cut out after the shaft had 
run for hours. But one condition is necessary to the com- 
plete success of hard wood bearings, and that is simply that 
they should be kept cool. Neither oil nor grease seem to 
suit them, but ander water they will wear almost for ever. 
Thus a stern bush lined with lignum vite strips, fitted on 
board the Himalaya, after the ship had steamed 20,000 
miles, remained as perfect as the day it was put in, not the 
slightest trace of wear being perceptible. Part of the 
stern bush of the unfortunate Royal Charter, wrecked on 
the Welsh coast, is preserved in the Patent Museum, South 
Kensington. It was fitted up with lignum vite strips, 
which are as good as the day they were titted. In practice 
it appears that the iron and wood are in direct contact, the 
water merely acts as a conductor to convey away the 
heat generated, particularly under hcavy pressures, the 





difference between the character of surface of the 
two materials apparently precluding all interlocking of 
the particles. Water is not a good lubricant, squeezing 
out under 7 moderate pressures; but it acts very much 


more efficiently in conveying away heat than either oil or 
grease. No lubricant ean discharge its office properly 
unless it possesses such a capacity for caloric that it can 
absorb and remove, either by its evaporation or otherwise, 
the heat which is invariably generated in greater or less 
degree by every form of friction. Grease acts almost alto- 
gether by reducing friction. Oil, both by reducing friction 
and carrying away heat, and water almost altogether by 
preventing any considerable rise of temperature; and 
therefore as a general rule, oil is the best lubricant. In 
the case of wood bearings, however, it appears that it is 
neither necessary nor advisable to keep the surfaces out of 
absolute contact. The wood, so to speak, acting itself the 
part usually taken by grease or oil, it only remains that 
the heat generated should be carried away, and this the 
water flowing along the shaft between the strips and leak- 
ing into the screw alley, does effectually. 

We have said that under loads of 10 tons per inch the hard- 
est steels cut into each other, but under moderate pressures 
their wear is infinitesimal, and the frictional resistance very 
moderate in amount. Yet in practice large steel journals 
working in steel bushes have given very indifferent results, 
They have been tried in the case of the crank pins and 
coupling rod ends of locomotives more than once, but at 
present their use is almost, if not altogether, confined to 
sach mechanism as the link motion of locomotive and 
stationary engines. The great obstacle lies in the difficulty 
of rendering a large steel surface equally hard all over, 
and of preventing distortion in the bush during the pro- 
cess of tempering. If a hard spot exist in the journal it 
is certain to cut into the bearing, and vice versa. It is to 
be remembered, however, that but for steel wearing sur- 
faces, locomotive valve gear would certainly never have 
possessed the finish or worked with the efficiency and du- 
rability it actually manifests, and manufacturers of the 
smaller classes of steam machinery might probably find it 
worth their while to extend the application of steel bushes 
even to connecting-rod ends and crank shaft bearings. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TELEGRAPH CABLES. 

Sm,—With reference to your correspondent, “T, M.’s,” letter in 
your paper of the 10th inst., I beg to differ entirely from his con- 
clusion, that the connection of England and America by a sub- 
marine cable is merely a question of expense, or that a greater 
expenditure need be incurred in the “ successful performance of the 
task” than that expended in either of the disastrous experiments 
that have been made. Onthe contrary, I consider both the Atlantic 
cables to have unnecessarily costly, and that a more satisfactory 
result might ba obtained at a far less expense; for, by applying the 
insulating material, whether gutta-percha, india-rubber, or paraffin 
compound in numerous thin coatings, it acquires such great longi- 
tudinal strength as to render unnecessary the use of iron wires—one 
great source of expense in the construction, and of danger in the 
laying, of submarine cables—and thatjthus%a cable could be produced 
without iron wires of strength sufficient to bear twenty miles of its 
weight in water, and at a cust far less than that hitherto incurred in 
the manufacture of any known submarine telegraph cables. I there- 
fore consider light cables of this construction far preferable in every 
respect to others, and much more likely to be attended with success 
than the heavy ones your correspondent intimates must be employed 
before long lines of deep-sea telegraph can be successfully laid. 

The General Submarine Telegraph Joun Mactnrosa. 

Company, Strand, Nov. 15, 1865. 





TESTING BOILERS. 

Sir,—Allow me to describe the plan of testing boilers with water- 
pressure, which has been in constant use here for a number of 
years, and which appears to me a very simple one:—While the 
boiler is being filled, a small vertical pipe on the top of the steam 
chest is left open, until water flows from it, showing that the boiler 
is full. A Schaeffer's pressure guage is then fixed to this pipe. 
Ube pump used for getting up the pressure is fixed on a cast iron 
cistern on wheels, for convenience of transport; this cistern is about 
2ft. Gin, long by 1ft. Gin. wide, and has a brass scale, graduated in 
inches, showing exactly the height of water contained in it. On 
commencing, a stroke or two is made with the pump, until the firger 
of the pressure gauge moves, say, half a pound, when the leve: vi 
the water in the cistern is carefully noted, and the pressure is raised 
to a little more than that at which the boiler is ordinarily to work. 
A careful examination is then made, and if any leakage whatever 
appears, the trial is not proceeded with until all is made tight; 
afterwards the pressure is raised to double the working pressure, 
aud another careful examination made. If all be then tight, so that 
no loss is possible from leakage, the level of the water in cistern 18 
noted, to see how much has been forced into the boiler, and then 
the pressure in the latter is eased, and the water allowed to 
flow back slowly into the cistern, until the pressure gauge indicates 
theexact point at which the trial commenced. In most cases with 
cylindrical tubular marine boilers, which are tested at 120 1b. per 
square inch, the level of the water in cistern does not vary more 
than one-sixteenth of an inch, before and after trial. With proper 
care in testing boilers with water, | have seldom known them in- 
jured, and have found such testing satisfactory. : 

Zarich, 11th November, 1865. D. T. 





SUBMARINE TELEGRAPHY. 

S1r,—Your correspondent, “ T, M.,” has evidently made a great 
mistake when he asserts that the first Atlantic cable broke with a 
strain of Sdcwt. True, the dynamometer indicated a strain of 
35 ewt. previous to the fracture, which would exactly correspond 
with the depth and weight of the cable at the time, but an accident 
to the brake machine was the real cause of the failure, the strain at 
that moment probably reaching 3 tons 5 cwt., instead of the low 
estimate “ T’. M.” has suited himself with. 

He is also in error when he attempts to show that the late 
Atlantic cable broke with a strain of 33 cwt. “ plus an unknown 
quantity,” but which he assumes to be 8 cwt. to keep his calcula- 
tions right. Song p 

When hauling in the cable the dynamometer indicated a strain of 
60 cwt., and it was not till the outer covering had been displaced 
and the wires severely chafed against the bows of the ship, that the 
cable snapped, the strain on the dynamometer then far exceeding 
the unknown quantity assumed by “'I’. M.” to be correct. , 

It does not, therefore, appear that 21 tous per square inch of iron 
wire section is at all pouke ; to the breaking strain ot spirally covered 
cables ; probably 40 tons per equare inch would be a nearer 
approach to the truth. Doubtless there are instances where the 
outside wires—especially when on the late Atlantic principle—do 
not bear equal tension, the result being @ tear, causing the cable to 
break far below the calculated strain, Also there are cases where 
the outside wires, exposed to the corrosive effects of the water in 
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the tanks during manufacture and shipping for submergence, are 
greatly reduced in strength; but even if the cable did break from 
either of these causes it does not prove your correspondent’s conclu- 
sions to be vorrect. 

Again, he is greatly at fault when he calculates 8 cwt. 12 Ib. to 
be the breaking strain of the cable formed on Allan’s principle. 

Cables of this construction are the reverse of the Atlantic, the 
strength or steel wires being laid with a slight spiral round the 
solid copper wire: thus forming an inextensible conductor. If we 
take the number and gauge of steel wires assumed by ‘‘T. M.” 
(19, No. 25) they will cover a No. 12 copper wire, and give a total 
conducting power and surface equal to a seven wire copper strand 
of the ordinary construction, weighing 250 lb. per knot. 

The breaking strain of this conductor, as tested in 1861 by the 
Submarine Cable Committee, was 2,457 lb., or nearly equal to 130 Ib. 
for each steel wire, which gives a result almost three times the 
theoretical conclusions arrived at by your correspondent. 

It must be acknowledged that this was a remarkably high 
breaking strain, and shows the excellence of the steel wire used in 
Allan’s cable. The quantity of steel wire required per knot when 
placed inside the insulator is so small, compared with the other form 
of cable, that the very best obtainable is selected, proving the 
cheapest when the necessary qualifications of a deep-sea telegraph 
cable are taken into account. 

It is worthy of remark that the repeated testings of this principle 
of cable invariably gave within a fraction of the same results, and 
frequently contained joins of the steel wires. This uniformity of 
breaking strain of Allan’s cables is, no doubt, due to the strength 
being placed round the solid metal centre, each of the steel wires 
thereby receiving the exact same amount of tension, a consummation 
not expected when the wires are placed round the soft material used 
in the Atlantic cable. 

In the case of acable on Allan's principle, with the foregoing 
core or conductor, covered with the necessary amount of insulation, 
and finished with av aspbalte skin for protection during submergence, 
its weight in water would be only 2} cwt. per knot, which would 
be equivalent to 9,000 fathoms, instead of 2,600 fathoms, erroneously 
calculated by “ T. M.” 

It is now six years since the eminent electrician pronounced his 
famous opinion of this principle of deep-sea telegraph cable. 

In your recent article on this subject you have shown that the 
electrical objections were groundless. Your corresponéent, “ T. M.,” 
now puts forth the eminent electrician’s mechanical objections in all 
theirseverity. Any one professing the slightest knowledge of thelaws 
of natural philosophy will beable to give his opinionits proper value. 
If Professor Thomson retained the same opinion up till the time he 
accompanied the late Atlantic expedition he would then have the 
opportunity of learniog by experience that a deep-sea cable 
fashioned after himself with its skull outside its brains was not the 
perfect animal he expected. On three different occasions the 
outside wires or skull put there for protection broke, and pierced 
the brains, and in endeavouring to repair the brains the cable was 
lost. 

Should recovery be attempted next year they will find (if ever 
they hook it) that the strength or bone—so essential then—would 
have been better preserved if placed inside the gutta-percha sheath 
and so protected from decay, instead of being subjected to rapid 
corrosion by the water, as it now is, both in the leng'h at the 
bottom of the Atlantic and that remaining on board the Great 
Eastern. 

Like “T. M.,” I see no reason for despairing of a speedy and 
successful solution of the problem of deep-sea telegraphy, but I 
confess I expect it will be found in cables of light, strong, and 
inextensible construction, compact and small in surface, and not, as 
your correspondent seems to think, in cables of many tons breaking 
weight. Maener. 

London, 15th November, 1865. 





SOUTH WALES INSTITUTE OF ENGINEERS. 
Tue annual general meeging of the members of this Institute was 
held on Wednesday, in the Assembly Room of the Westgate Hotel, 
under the presidency of Mr. W. Menelaus. Among the members 
present were noticed—Messrs. Lionel Brough, A. Bassett, W. Moyle, 
Jacob James, L. T. Lewis, J. Williams (Lletty Shenkin), Wilkinson, 
R. Bodmer, E. Brigden, W. Beavan, David Williams, Brigden 
(Tonddu), Bedlington, T. Dyne Steele, Cox (Caerleon), W. Jones, 
Weeks, W. B. Monks, W. B. Brain, ‘Il. F. Brown, R. Bedlington, 
Murphy, W. Fairley, G. C. Hewitt, Isaac Slater, George Fowler, 
W. Howe, H. A. Huzzey, Goodrich, J. Herdman, T. E. Cooke, 
Mark Lee, Joseph Hall, M. Bates, D. H. Keeley, &c. &e. 

The following plans, diagrams, &c., were exhibited around the 
walls of the room:—Elevation section of pump for Cornish engines ; 
ram pump, 18in. diameter, 10ft. stroke, at Claycross collieries ; hand 
gear for pumping engine, 84in. cylinder and 1L0ft. stroke; cylinder 
and nozzles for Cornish pumping engine, cylinder 84in. diameter, 
and 10ft, stroke; a photograph of Newport Bridge, in course of 
improvement on the plan proposed by Mr. T’. Dyne Steele, C.E.; a 
photograph of Charing-cross Railway Bridge; au excellent drawing 
of the Mallorea ironclad was also shown. 

In connection with the papers read there were diagrams exhibited 
of endless rope gearing, tail rope engines, &c. &e. 

The chairman having read the minutes of the last meeting, held at 
Cardiff, apologised for the absence of Mr. Martin, the president elect, 
in consequence of ill-health. 

Financial Position of the Institute—The chairman said they had a 
balance at the bankers from last year of £100 17s. 4d., and the 
receipts for the year had been £214; making £314. The cxpendi- 
ture had been £179. ‘Therefore, the actual balance left in hand was 
£135. To this was to be added £400 outstanding subscriptions, 
which was likely to be paid; so that, in fact, their position was— 
they had a balance in their favour of £535. The chairman con- 
cluded by congratulating the meeting upon the position of the 
Institution. 

Election of Officers.--The following officers were elected for the 
ensuing year :—President, Mr. Martin, of Dowlais ; vice-presidents, 
Mr. Brogden and Mr Cox, re-elected; members of council, Mr. R. 
Rhys and Mr. B. Kirkhouse, re-elected; and Mr. David Thomas, 
David Joseph, W. T. Lewis and Mr. Maynard. Mr. H. J. Evans 
was re-elected treasurer, and Mr. E. Brigden secretary. 

New Members.—The following new members were ballotted for. 
—Mr. John George Weeks, Machen; Mr. Charles Maynard, Bedwas, 
Mr. Goodrich, Gavellers’ Office, Coleford; Mr. Geo. Lewis, Colcorton, 
Ashby-de-la-Zouch; Mr. Alfred Clayton, London; and Mr. E. J 
Edwards, Crumlin. 


DESCRIPTION OF AN EQUILIBRIUM SLIDE VALVE FOR STEAM 
ENGINES, 
By Mr. Witutam Howe. 
_ This paper was illustrated by five drawings. By the plan shown 
in Nos. 1, 2, 3, and 4, it is proposed to relieve the valve from pres- 
sure to any practical extent, without materially increasing the rub- 
bing surface, and for this purpose two valves to each cylinder are 
placed back to back, working over double ports opposite and parallel 
to each other, each set of ports being only half the area required 
for such cylinder; thus two sets of ports merging into one port lead- 
ing to each end of the cylinder is adopted, or tlie ports from the two 
faces may pass forward separately into each end of the cylinder. 
Valves of this description have been applied, and are working at the 
Clay-cross works, where the steam is admitted into the steam chest 
surrounding the valves, and escaping through the centre; or the 
Steam may be admitted within the valves in the centre, and escape 
at both ends outside the valves. Drawing No. 1 is a representation 
of a valve, steam chest, and side pipe, showing how connected with 
the cylinders of a pair of horizontal winding engines, with cylinders 
of 30in. diameter, and a stroke of 5ft., designed by the writer, and 
now being erected for the Clay-cross Company. Drawings 2 and 3 
were designed as suitable for either horizontal or vertical engines, and 
may be applied to steam hammers. In these designs it is arranged 
for the steam to be admitted between the valves, and to escape out 








at each end. Drawing 4 represents a valve applied to an old hori- 
zontal winding engine, where it is driven by one eccentric loose on 
the fly-wheel shaft, and worked by a separate handle for starting, 
regulating, checking, and reversing by hand. The cylinder of this 
engine is 20in. diameter, with a stroke of 2ft. Gin. Six or seven 
hundred tons per day are drawn by this engine from a depth of about 
eighty yards Drawing No. 5 is intended to represent the common 
slide valve for the same diameter of cylinder as drawing No. 4 
represents, with the same steam lap and same rare of ports to 
area of cylinder. The area of this valve is 132°81 square inches, 
and the steam pressure 501b. per square inch—equal to 6,640 Ib. 
weight on the back of the valve. The area of the steam to act upon 
the valve, shown in drawing No. 4, is 28in. on each valve, or 56 
square inches on the two valves, and the steam pressure, as above, 
being 50 1b. per square inch, equals 2,800 lb. weight on the back of 
the valves. The weight required to overcome the friction of the slide 
valve is about one-fifth of the weight on the valve, thus a saving of 
about 60 per cent. is made in the power required to move the valve. It 
will be seen that according to the construction of this valve there 
must be a surplus pressure acting on the back of the valve amount- 
ing to about the area of the steam ports, as, if this were not the case, 
the moment the steam port was opened the pressure acting on the 
face of the valve would blow it off the cylinder face, but in the 
dimensions given there is a pressure acting on the back of the valve 
equal to eleven square inches above the actual area of the two steam 
ports; this is purposely done in order to ensure a perfectly tight 
joint between the valve and cylinder face. In drawing No. 1 a slide 
valve of the ordinary construction would have an area of about 
255 square inches for the steam to act upon, and this at 50 Ib. steam 
pressure per square inch would be equal to about 12,7501b. weight 
on the valve; the valve shown in the drawings only represents about 
36 square inches for the steam to act upon each valve, or 72 square 
inches on both valves; and this at 501b. pressure equals 3,600 Ib. total 
weight on both valves. The old valve would require about 2,550 Ib. 
on the valve spindle to work it, but the new valve would only require 
about 720 Ib, to move it, being a saving of power required to work 
the valve of at least 70 per cent. in favour of the new valve. ‘The 
paper concluded by saying that the valves are kept one-sixteenth ofan 
inch apart: this is to prevent them sticking, by unequal expansion, 
between the duplex faces, and an iron ring is placed round this place 
to prevent the india-rubber packing being forced by the steam into 
the space between the valyes; the iron ring is not necessary in the 
valve shown in drawing No. 4. The india-rubber packing first 
applied has been at work twelve months, and shows no signs of 
leakage, but should it do so, a cost of 2s. or 3s. and an hour of time 
would be sufficient to replace it; there would be no difficulty in 
applying metallic packing instead of india-rubber, but as the india- 
rubber is so perfectly tight it is thought best for the purpose. 

The Chairman said he need not inform the meeting thot the paper 
was one of very great importance, and if the slide valve could be 
made applicable to colliery engines generally, Mr. Llowe’s would 
confer a great boon; but as they had engines 25in. in diameter, he 
thought it became difficult to get over it. Mr. Eowe’s plan was to 
have the passages a little larger than the old plan. Ie had no 
doubt there were gentlemen present who would have something to 
say on the matter, and Mr. Howe would be happy to explain his 
views, and answer any questions that might be put to him. 

Mr. W. Moyle agreed with the Chairman as to the importance of 
the subject. He understood from the paper that Mr. Howe said he 
saved one-third of the coal by the new valve, and he should like 
some information on that point. 

The Chairman thought Mr. Howe meant that there would be one- 
third saving of the power in working the valve—that one-third of 
the power now used in working the common valve was saved by 
using his. 

Mr. Howe said that the construction of the equilibrium slide valve 
was not at all calculated to save fuel, but when applied to an old 
engine, as in diagram No. 4, such may be the case. ‘hey applied it 
to an old engine they had had at work for twenty-five years. The old 
valve was taken off and only one-eighth of the lap left. He put the 
new valve on, and gave it only one-half of an inch of lap, so he 
apprehended that it was by luck the fuel was saved, The engine to 
which the new valve was applied had a 20in. cylinder and 45 Ib. of 
steam, and he could assure the meeting it was exceedingly heavy to 
handle it; but now it again worked with the greatest possible ease, 
so they had not thought it right to apply the link motion to the 
engine, and it was made twenty-five years ago, before tie link 
motion was thought of. By reducing the lap to one-eighth of an 
inch the valve was much shorter to work then when they got half 
an inch. 

The Chairman said Mr. lowe had made himself perfectly clear. 
His plan did not effect a saving in fuel, but in the power; it was 
more easily handled, and was applicable to engines of moderate size. 

Mr. Brough apprehended there was danger in the lap. 

Mr. Steel thought they were apt to put too much strap on winding 
engines, and he held it was much easier to work with the least 
possible area at the back of the valve. He thought Mr. Howe’s was 
a good plan, and ought to be applied to large engines. He had 
always advocated the side valve to colliery engines, as then they 
were much easier to work. 

_Mr. Moyle said he was perfectly satisfied with the explanation 
given. 

Mr. Huzzey said that he was of opinion that if the upper valve 
were to slide against a plate with recesses only equal to the area of 
the port, and directly opposite, the same advantageous results would 
follow. In this case it could be applied at considerably less cost, and, 
what is more important, it would dispense with the loss of steam 
each stroke of the engine, occasioned by the additional ports. A 
communication should be made from under the upper valve with the 
atmosphere or the condenser, as the case might be. 

Mr. Moyle said Mr. Howe suggested a balance plate at the back 
of the valve. No doubt equilibrium was a very nice thing in theory, 
but the fact was he found no end of trouble with it; in fact it did 
not work. Still he must say that Mr. Howe’s plan was the best to 
meet all the difficulties he had hitherto met with. 

Mr. Howe said his pian was not exactly an equilibrium valve, but, 
as regarded its workings, he would only say he had one in working 
two years, and it was now in perfect working order. 

Mr. Huzzey argued that his suggestion would not alter Mr. 
Howe's plan at all, but would lessen its cost at least 80 per cent. 

The Chairman said he must say that his experience in slide valves 
agreed with that of Mr. Moyle, as they always had been a difliculty 
to him. A great many attempts had been made, but most of them 
had been failures, and every attempt he had been connected with 
had been a failure. If the valve of Mr. Howe will keep in working 
order and steam-tight, it was a great improvement on the old valve. 
He could say that if Mr. Howe’s invention bore the test of practical 
working it would be a very valuable one. 

Mr. Howe said that as he was a pattern maker and moulder 
perhaps he was better able to go into the subject than other persons. 
He had to employ the link motion on winding engines, and that 
led him to adopt the principle laid before the meeting. They had 
four valves at work, and they had arranged to put the valve in a 
pair of engines with the largest size cylinder of 30in.- ‘The plan was 
brought out some years ayo by Mr. Wilson, and was tried in a 
machine engine ; but it was not tight, and the plan failed. He might 
be allowed to say that he was the inventor of the link motion some 
twenty-three or twenty-four years ago, when he was a workman at 
Stephen’s foundry, and about eighteen or nineteen years since he 
put it in an engine at Clay Cross Works, which was the first appli- 
cation. . 

(To be continued.) 








Metroronitan Gas Works.—Ir is understood that the Corporation 
of London are about to apply for an Act to enable them to take 15 
acres of land at North Woolwich for the purpose of establishing gas 
works for the City free from the dangers of explosion incidental to 
populous districts, and with the object of furnishing a better supply 
as regards quality, and at cheaper terms. 








Tue Bereran Coat Trave.—(From our Correspondent).—This 
trade is in a very active state. So great is the movement to 
France that the Northern of France Railway Company have been 
obliged to borrow fifteen locomotives from the Orleans and the 
Western of France companies to meet the exceptional demand upon 
its transport resources. 

Iuprovements 1N Puoto-Scutrrurs —For many years endeavours 
have been made to apply the photographic art to the production of 
statuary, and Mr, Clandet, it will be remembered, obtained very 
successful results. Mr. David Gay has recently patented a new 
process whereby one camera is made to do the work of many, the 
sitter being placed on a turntable, and moved slowly round during 
the photographic part of the operation. A simpler method of cut- 
ting out the rough clay model has also been devised, whereby the 
whole process has been so cheapened that life-like busts in Parian 
marble are not now the expensive productions they were in the 
early days of photo-sculpture. 

Supmartne TELecraray.—A set of machines for the manufacture 
of submarine cables has just been completed for the Indian Govern- 
ment by Archibald Smith, 69, Princes-street, Leicester-square. 
The form of machine selected by the authorities was patented some 
time since by Mr. Smith. The principle is such that the fentire 
weight of the material composing the sheathing is kept stationary 
instead of being carried around on a large circular disc as in the 
old cable machinery. The “closing” machine has twelve bobbins, 
each capable of holding half a ton of the largest size wire, The 
entire length of machine is 100ft. Itis capable of working up to 
150 revolutions per minute, and producing seven miles of cable in 
ten hours. The “core serving” machine is also the design of the 
maker, and is similar to those used in the Atlantic cable. 

Russtan Perroteum Spaines.—The principal sources of petroleum 
in Russia are the Caucasus, the pevinsula of Apschéron, and near 
the Baikal Lake, in Siberia. Some new sources have recently been 
discovered on the left bank of the Kouban. Petroleum has also 
beon founds on the banks of the Volga; in the governments of 
Kasan, Sambiron, and Samara; in the peninsulas of Kertch and 
laman, and in the government of Archangel. ‘The springs regu- 
larly worked are those of Kertch, Taman, and Apschéron. The 
two first, worked by Mr. Helmerson, who has sunk four pits, 
yielded in ono year, from the month of July, 1864, to the month 
of July, 1865, nearly 200,000 litres of petroleum. In the peninsula 
of Apschéron there are 220 naphtha pits, black and white; these 
pits belong to the State, but are rented to individuals. The 
petroleum industry in Russia is of recent date, and at the outset 
was very imperfectly worked; but recently many persons have 
given an impetus to the work, more especially the Baron de Tor- 
— who has introduced at Bakou new methods of refiuiug the 
oil. 

Tue Prorocrarnmic Socrery or Lonpon.—Last Thursday the first 
meeting this session of the London Photographic Society was held 
at King’s College, Mr. James Glaisher in the chair. Mr. Mayall 
photographer to the Queen, read Mig wt on the construction o 
photographic glass rooms. He stated that if a silver globe were 
placed at one end of a room, and light were then admitted from one 
side only, the lights and shadows of the globe would be so marked 
and distinct, that to the eye, and in the camera, it would ap; to 
stand out in all its rotundity. If, however, light were admitted 
from all sides, the confused lights and shadows would destroy much 
of the stereoscopic effect, and on the photographic plate it would 
appear more like a plain surface. The principles that regulated the 
correct lighting of the sphere also held good in illuminating the 
human figure. He, therefore, recommended a high side light, and 
a broken top light of corrugated glass, the top light to fall on the 
sitter in the same direction as the side light. Mr Jabez Hughes 
also read a paper on ferro-gelatine and aceto-gelatine developers. 
The usual regularity of the proceedings was at the beginning of the 
evening broken by Major Russell, who has for many years been 
perfecting the best known dry process, Ho said he wished to 
answer some calumnious attacks upon himself that had appeared in 
the Society's journal. Mr. Dawson also said he wished to do the 
same. ‘The chairman refused to hear either, on the ground that 
they were out of order, and should give notice of their motions. 
Major Russell resigned. 

Foreign anv CoLonia JorTinas.—France has now seventeen large 

cial st s running between Europe and the American 
continent and hercolonies. Onlya few years ago the Mediterranean 
service was all that this country produced in the way of a steam 
commercial navy. In May next five steamers will run constantly 
between Havre and New York.—A letter from St. Petersburg states 
that the steam transport Ochotska, employed in the works of the 
grand Russian telegraphic line, was to have arrived about the 2nd 
of August at Behring Straits, and immediately commence the 
submersion of the cable destined to covnect Asia with America. 
As the width of the strait is only fifty-five miles there is great hope 
that the operation will prove successful.—Steam scavengers and 
**macadamisers” having been found to answer their purpose 
extremely well in the streets of Paris, there is now in daily opera- 
tion a steam roller for crushing the stones and levelling and 
consolidating the roads. This powerful machine is being worked 
with the utmost facility on the Pont Royal, making the ascents 
and descents without the least difficulty. Two men —an 
engine driver and stoker—are sufficient to work the engine.— 
A painful sensation bas been created in Trichinopoly by the melan- 
choly death of Mr. R. OC, Frazer, O.i., the executive engineer of 
the district, and his wife. While crossing a narrow bridge in a 
native vehicle late at night, the carriage was overturned into the 
stream below, and Mr. and Mrs. Frazer were drowned. — ‘Two 
additional lengths of the Great Indian Peninsular Railway will be 
opened this month, one being about forty miles in length, and the 
other about seventy miles.—The Odessa Gazette announces that the 
branch railway from Odessa to Bulta was to be opened for tratlic 
on the Ist inst.—The Cabinet of St. Petersburg has not zet suc- 
ceeded in obtaining authorisation to connect the telegraphic lines 
of Siberia with Pekin. An attempt made at Shanghai by an 
Englishman has not been more successful. The posts were broken 
and the wires cut during the night, 

Procress iv THe Porrertes,—( From our Correspondent).— 
Martinmas, the close of the trade year in the Staffordshire Potteries, 
finds business in a more flourishing state than was perhaps ever 
before known. Since the close of the American war there has been 
a large influx of orders, and the resources of all the manufacturers 
engaged in that particular branch of the trade are now taxed to the 
utmost. In many cases orders have been rejected where a prolonged 
period could not be allowed for their execution. Labour and 
materials have both advanced in value, the former partly through 
the introduction of the Factory Act; and the manufacturers are 
therefore advancing the prices of goods as far as practicable. 
During the year imposing-looking works have been partially reared 
at Hanley, Stoke, and Burslem, and in these every attention has 
been paid to the comfort of the workpeople, and to the economising 
of space and time by arranging the workshops as much as possible 
in an order corresponding in consecutiveness with the various 
cesses of the art. The new — presses for converting the 
“slip,” or liquid compound of clays or other materials, into a solid 
state, are now used ut nearly all the largest factories. The new 
steam machinery for making various kinds of flat and hollow ware 
is slowly making its way; and other contrivances for cheapening 
production and abolishing deleterious occupations will no doubt be 
introduced as the prejudices of the a against —— 
are removed by the progress of education. ‘The importance of th 
staple industry is shown by the following statistics :—At the pre- 
sent time the trade is carried on in Staffordshire Ra firms, the 
estimated value of whose productions is £2,210, per annum, 
The quantity of clay consumed annually is about 160,000 tons, and 
of coal 450,000 tons. To stain the clay and paint the ware 
67,000 Ib. of oxide cobalt are used, and about 1,100 tons of borax and 
boracic acid to glaze it, and 12,000 oz. of gold are required for gild- 
ing and embellishing. The calcined bones used in the manufacture 
of china amount to about 4,500 tons per annum, and are obtained 
principally from South America. 
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Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

1766. Joun Dave and RicHarp Samus, Daz, Manchester, “ Improve- 
ments in the production of pigments suitable for printing upon paper 
woven fabric.” — Petition recorded 4th July, 1865. ; 

1862. Anson Henry Puatt, Philadelphia, U.S., “* Improvements in lamps.” 
—Petition recorded 15th July, 1865. 

1908. James WARREN Rogertoy, St. James’s-square, London, “ Improve- 
ments in the construction of needle cartridges.”—Petition recorded 21st 
July, 1865. 

2188. EpwarD Henry Woovwarp, New York, U.S., ‘‘ Improvements in 
saws for sawing and cutting marble and other analogous substances.”— 
Petition recorded 25th August, 1865. 

2348. Samurw Fox, Deepcar, near Sheffield, “Improvements in the manu- 
facture of umbrellas and parasols and in apparatus employed therein.”— 
Petition recordet 13th September, 1865. 

2873. Francois CaRLier, Boul t de Strasbourg, Paris, ‘‘ Improvements 
in the arrangement and fittings of the apparatuses for extinguish 
fires.”—Petition recorded 16th September, 1865. 

2453. WittiaM Eowarp Newton, Chancery-lane, London, “An improved 
construction of engine, which can be used either as a motor or for 
P ing.”— ication from John Benjamin Root and William 
Benjamin, New York, U.S.—Petition recorded 25th September, 1865. 

2465. AL¥RED Vincent Newton, Chancery-lane, London, “ An improved 
mode of decarbonising retorts.”— A communication from George Washing- 
= Edge, Jersey, New Jersey, U.S.—Petition recorded 26th September, 

2524. Davip Grete and Ropert Burton, Leeds, Yorkshire, ‘‘ Improvements 
in travelling cranes,’’— Petition recorded 2nd October, 1865. 

2537. Witttam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in pneumatic letters for the transmission of letters, merchandise, 
an LOTS, am, ication from Elias Parkman Needham, 
New York, U.S.—Petition recorded 3rd October, 1865. 

2564. Joun Hoitipay, Huddersfield, Yorkshire, ‘‘ Improvements in pre- 
paring violet, blue, and red colouring matter.”—Petition recorded 6th 
October, 1865. 

2598. Joun Ropertson, Langham Chambers, Portland-place, London, “ A 
new or improved colour slide and case for the use of artists and painters,” 
— Petition recorded 9th October, 1865. 

2602, WitttaM Cooxkr, Park House, St. James’s, London, “ Improvements 
in apparatus for the regulation of the up-and-down currents of air, and 
for the prevention and cure of smoky chimneys."—Petition recorded 10th 
October, 1865, 

2628. Jasper Henry SeLwyn, Woodland Crag, Grasmere, Westmoreland, 
“Improvements in cartridves for certain kinds of breech-loading fire- 
arms,”— Petition recorded 12th October, 1865. 

2651. Goprrey ANTHONY ExMxEN, Eccles, Lancashire, “Certain improve- 
ments in machinery or apparatus for preparing and spinning cotton and 
other fibrous substances," Petition recorded 14th October, 1865. 

2670. ReinnoLpD EpwarD KAvLBacu, Grove-road, St. John's-wood, London, 
‘The improvement of the means of and apparatus for laying submarine 
electrical telegraph wires, lines, cables, or other contrivances of a like 
sort.”— Petition recorded 16th October, 1865. 

2685, W1LLIAM ScHorieLp, Heywood, aud Joun Situ, Baxenden, Lanca- 
shire, ** Imp in hinery for hanging fabrics in stoves or 
chambers.” 

2686 WILLIAM ScHorieLp, Heywood, and Joun Situ, Baxenden, Lanca- 
shire, “‘ Improvements in rollers for washing yarns and fabrics, and for 
other purposes.”"— Petitions recorded 18th October, 1865. 

2696. Josgrpa Everarp, Birmingh “Imp ments in rollers for roller 
blinds, and in roller blind furniture, and in fixing roller blinds at any 
required height.” 

2700. Tuomas AbAms and Grorek Joun Parsons, Duke-street, Adelphi, 

ndon, ** Imp ts in and applicable to slide valves, pistons, and 
glands,”— Petitions recorded 19th October, 1865. 

2704. WiLLIAM Jouns, Milner-street, Chelsea, ** A new or improved double- 
acting saiety stirrup-bar.” 

2705. Eupson Epwarp Mippuxton, Duke-street, St. James’s-square, London, 
**An improved method of |aying submarine telegraph cables or wires.” 
2706. CHARLES Denton ApsL, Southampton-buildings, Ch -lane, 
London, “ Improvements in rotary pusps.”—A communication from 

Edward , Lindenau, Saxony. 

2703. SaMuxkL RicuarD Kows, Birmingham, ** Improvements in wheels for 
carriages and other vehicles.” 

2709. JoserH Nxepuam and Grorae Henry Neepuaw, Piccadilly, London, 
“ Improvements in central fire breech-loading fire-arms and in ammuni- 
tion for the same.” 

2711, WiLLtAM Buackett Haren, Oldham, Lancashire, and WILLIAM BISskLL, 
Wolverhampton, Staffordshire, *‘ Improvements in machinery or appara- 
tus for moulding or cutting moulds and planing wood and other similar 
materials.” 

2712. Joun Wut, Thornes-lane, Wakefield, Yorkshire, ‘‘ Improvements 
a furnaces of and means of heating the feed water for steam 

vilers,”” 

2714. THomMas Cookk, Southampton-street, Strand, London, ‘‘ Improvements 
in aneroid barometers.” 

2715. GBonGk Mussxu, Linslade, Buckinghamshire, “ A new self-adjusting 
spparatus for railway signals, applicable also to other purposes,” 

2716. MaNuRL Leopoup Jonas LavaTer and Jonn Kershaw, Persan-Beau- 
mont, Seine et Oise, France, ** Imp ents in the fact of 
covers applicable to drawing or printing rollers and as endless blankets.” 
— Petitions recorded 20th October, 1865. 

2720. AKTHUR BANKART, Branghing, Hertfordshire, ‘‘ An improved appara- 
tus for calcining copper ore, and for treating the products of copper ore 
when being calcined.” 

2721. WituiaM Hitts Kitcurx, Newcastle-on-Tyne, Northumberland, “ A 
new or improved apparatus for producing artificial respiration.” 

2722. CLotwortuy Boyp, Ironmonger-lane, London, ‘* Improvements in 
cotton presses."—A communication from Samuel Boyd, New Orleans, 
Louisiana, U.S.” 
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2791. Ropgat Dorne Dwyer, Liverpool, “An improved coating for cover- 
ing the bottoms of iron and steel ships and other navigable vessels and 
marine works, to prevent oxidation and the adhesion of animal and 
vegetable matter thereto.” 

2793. EDwaRD Mxguprum, Bathgate, Linlithgow, “‘ Improvements in the 
distillation of coal and shale and in the apparatus employed therein.”— 
Petitions recorded 30th October, 1865. 

2797. Grones Epmunp DosistHorrg, Leeds, Yorkshire, ‘‘ Improvements in 
machinery for com wool and other fibres.” 


; 2799. Davip Bian WHITE, Newcastle-upon-Tyne, “*Improvements in 


ventilators for windows and other like —— 

2801. Gzores Ropinson, Welbeck-street, Cavendish-square, London, “‘ Im- 
provements in the manufacture of caustic soda.” 

2803. Ropert Casssis, Glasgow, and Tuomas MortToy, Motherwell Iron- 
works, N.B., “ Improvements in furnaces.” 

2805. CHaRLes Emmet, Dalton, near Huddersfield, Yorkshire, ‘‘ Improve- 
ments in steam hammers and in means of applying them to the manu- 
facture of boilers and tubes.” 


2293. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, ‘A new firewerk 
ucing instantaneously, the forms of serpents and other forms of a 

ike nature.”—A communication from Frederic Barnett and Charles 
Albert Roussille, Rue de Rivoli, Paris.— Petition recorded 7th September, 


1865. 

2350. THoMas Beit and Tuomas Lessig Grecson Bawt, Plaistow, Essex, 
“Tmpi in app used for calcining and roasting copper and 
other ores and substances containing sulphur.”—Petition recorded 14th 
September 1865. 

2414. Wittiam Ropert Lake, South buildings, Chancery-lane, 
London, ‘* Improvements in hoisting hi am A ication from 

William Miller, Cincinnati, Ohio, U.S.—Petition recorded 21st September, 


1865. 

2436. Tuomas VincestT Lrg, Macclesfield, Cheshire, ‘“‘ Improvements in 
[ate ae ae or turf for fire lights and fuel, and for machinery to be 
employed therein."’—Petition recorded 23rd September, 1865. 

2453. WiLLIaM EDWARD Newron, Chancery-lane, London, “ An improved 
construction Py engine, which can be used either as a motor or for 














2807. Witu1aM Epwarp Newron, Chancery-lane, London, ‘‘ Imp 
in transmitting motion to propelling shafts.”—A communication from 
James Buchanan Eads, St. Louis, Missouri, U.S.—Petitions recorded 31st 
October, 1865. 

2811. Aprisn Jackson, JaMEs Cuoven, and CHARLES ASHLEY, Salford, 
Lancashire, *‘ Improvements in looms for weaving.” 

2815. SamurL Sotomons, Albemarle-street, London, “Improvements in 
transparent slides for magic lanterns and other similar purposes.” 

2817. AL¥yrED Vincent Newton, Chancery-lane, London, “Improved ma- 
chinery for dressing millstones."—A communication from Eleazer A. 
Paine, Monmouth, Warren, Illinois, U.S. 

2819. ARTaurR HaMItTon GiLMorE, Bursledon, Hants, “ Improved means 
or apparatus to be applied to doors and windows for the purpose of 
tupporting or maintaining them in any required position when open and 
in securing them when shut.”—Petitions recorded 1st November, 1865. 





Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 
2828. Bignatme Fevix Brunet, Rue des Bourdonnais, Paris, ‘‘ An improved 
apparatus for ascertaining the degree of torsion and resistance in the 
threads of textile subst "= Deposited a led 2nd November, 


2872, GusTavos ADOLPHUS JasPeR, Middlesex, Massachusetts, U.S., 
“ Cleansing or bleaching of sugar, which invention may also be applicable 
to other purposes of like character.”—Deposited and recorded 7th Novem- 
ber, 1865. 
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Patents on which the Stamp Duty of £50 has been Paid. 
$008. Joun ALEXANDER FULLARTON, Manchester.—Dated 6th November, 
1 


862. 
3011. WiuLtaM Ciark, Chancery-lane, London.—A communication.— Dated 
th November, 1862. 

3021. Epwarp Sonstapt, Stewart-place, Alfred-street South, Nottingham- 
shire.—Dated 8th November, 1862. 

3113. Gustav ADOLPH BuciuHoLz, Montague-place, Clapham-road, Surrey. 
—Dated 19th November, 1862. 

3022. Gores Kent, High Holborn, London, and Epwarp Palcs GrirFitus, 
High-street, Camberwel', Surrey.—Dated 8th November, 1862. 

oe. — BraprForbD, Cathedral Steps, Manchester.— Dated 12th Novem- 

r, 1862. 

8051. Joun ALEXANDER Duntze, Woolwich Common, Kent.—A communi- 
cation.—Dated 12th November, 1862. 

8165. ALFRED Vincent Newton, Chancery-lane, London,—A communica- 
tion.—Dated 25th November, 1862. 

3034. TooMas GouLsToN GuisLin, Hatton-garden, London.—Dated 10th 
November, 1862. 

3035. Grores Fossery Lystsr, Liverpool.--Dated 10th November, 1862. 

3043. WiLLIAM GaLLoway and Jonn GALLoway, Manchester.—Dated 12th 
November, 1862. 

3060. RuEBEN Sykes and PuiLemon Syxes, Huddersfield, Yorkshire.—Dated 
13th November, 1862. 

3038, WitLtaM PaLiiser, Dublin.—Dated 11th November, 1562. 

= a Facipines Euston-road, London.—Dated 12th November, 

3053, ALEXANDER TWADDELL, Glasgow, Lanarkshire, N.B.—Dated 13th 
November, 1862. 

3077, ALFRED ILLINGWORTH and Henry ILLIxewortH, Bradford, Yorkshire. 
—Dated 15th November, 1862. 

3097, CuARLES WelanTMAN H Agkison, Lorrimore-road, Walworth, Surrey.— 
Dated 18th November, 1862. 





Patent on which the 8tamp Duty of £100 has been Paid. 
2507. ANDREW HENDERSON, Gloucester-place, Portman-square, London.— 
Dated 9th November, 1858. 





Notices to Proceed. 


1743. Jonx Keiauury, Bradford, Yorkshire, “ Improvements in looms for 
weavinz.”—Petition recorded 30th June, 1865. 

1759. Josxrru Navgavux, Strepy-Bracquegnies, Belgium, ‘‘ Improvements in 
oe for stopping and retarding railway carriages and locomotive 
engines, 

1761 Louis Henry Gustavus Euruarpt, Albridge-road Villar, Rays- 
water, Middlesex, “ Improvements in vices.”—Petitions recorded 3rd July, 


1865. 
1764, Witu1aM CLappsRtor, Johnstone, and ABRAM LYLE Coorgr, Greenock, 
—s N.B., “ Improvements in apparatus for setting up casks or 
rrels.” 
1766. Joun Dae and Ricuard Samust Date, Manchester, *‘ Improvements 
in the production of pigments suitable for printing upon paperand woven 


fabrics. 
1767. Jostan Harrineton, Lansdowne-terrace, Acre-lane, Brixton, Surrey, 
i in carriages.” 





2724. Joun Duxkant Frazer, Wed y,8 » Pp 
in railwoy chairs.” 

2728. Isaac Ronerts, Liverpool, “ Imp n hinery for screen- 
ing, tempering, aud moulding clays and earths into bricks, tiles, and 
otber articles.” 

£730. Hecron Avausts Duraens, South-street, Finsbury, London, “ Im- 
provements in hinery for the f of | gee, wafers, or 
pastilles of pasty materials."—A communication from Joseph Jules 
Derriey, Ancien Chemin de Ronde, Ménilmontant, Boulevart Belleville, 
Paris.— Petitions recorded 21st October, 1865. 

2734. Hanky Newman, Aston, near Birmingham, “Improvements in sus- 
pending or supporting window sashes and sliding shutters.” 

2738, ALBXANDBR CHAPLIN, Adam-strect, Adelphi, London, “ Improvements 
in steam boilers.” 

2740. WiutiaM CLark, Chancery-lane, London, “Improvements in sewing 

hines.”—A ication from Charles Rhodes, Goodwin, Boulevart 
St. Martin, Paris.— Petitions recorded 23rd Octoher, 1865. 

2746. OHARLES Matruxws, Henry Boot Sournwick, and Joun Frrepay, 
Wolverhampton, Steffordshire, “Improvements in the construction of 
furnaces and boilers for the consumption of smoke.”— Petition recor 
24th October, 1865. 

2752. WILLIAM MippLEDiTCH Scott, Birmingham, ‘‘ Improvements in breech- 
loading fire-arms.” 

2754. Wittiam EpwarD Newton, Chancery-lane, London, “ Improve- 
ments in the preparation of photographic papers,”"—A communication 
from Laurent de Montgolfier, Rue St. Sebastien, Paris.— Petitions 
recorded 25th October, 1865. 

2757. Maa Kuurr, Essen, Prussia, “Certain improvements in pro- 
Jectiles.” 

2759. EpmunD Hunt, Serle-street, Lincoln’s-inn, London, “ Improvements 
in steam engines.” 

2761. Gores Davis, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
mode of and apparatus for cleaning the tubes of steam boilers.""—A com- 
munication from Abraham Egenton, Philadelphia, Pennsylvania, U.S. 

2763. HeNRkY BRRNOULLI BaRLow, Manchester, * lmpr mts in mules 
for spi g and doubling.”—A communication from Ernest Stamm, 
Pari, — Petitions recorved 26th October, 1°65. 

2769. Epwin Hxywoop, Sackville--treet, M a Pp ents i 
a and finishing woven fabrics and in apparatus employed 

herein.” 

2771. Tuomas Gaeenwoop, Leeds, Yorkshire, “‘ Improvements in the manu- 
facture of wheels for railway carriages and in the machinery to be em- 
ployed therein.” 

2773. Joun Gaknetrr, Windermere, Westmoreland, “Improvements in 
eriving or actuating machinery.”— Petitions recorded 27th October, 1865. 
2775. Guones CLARK, Napier-street, Dover-road, Southwark, Surrey, ** Im- 
provements in packing and labelling bottles, jars, and other fragile 

articles," 

2779. Joun Hawrnorn Kitson, Leeds, and Joun Kirpy, Hunslet, near 
Leeds, Yorkshire, ‘‘ Improvements in apparatus for producing accelerated 
motion for driving purposes." 

2781 Srepusn Corron, Leeds, Yorkshire, ‘‘ Certain improvements in ma- 
chinery for hackling flax or other fibrous substances. 

2783. James BuckiINGHAM, Westmoreland House, Walworth Common, 
Surrey, ‘Improvements in screw wrenches.”—A communication from 
Charlies Churchill, New York, U.S. 

2785. CLaubIUs Erskinr Goopman, Euston-road, London, “Im 
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vements 


in machinery employed in the manufacture of boots and shoes.”— Petitions 
recorded 28th October, 1865, 

2789. WittiaM WuitTLx, Harborne, Worcestershire, ‘Certain new or 
improved machinery for the manufacture of nails.” 





1769. James Epwarps WILson, Grasmere, Torquay, Devonshire, “ Improve- 
ments in locomotive engines and in springs of railway carriages.”— 
Petitions recorded 4th July, 1865. 

1774. Witiiam Sacnpers Parritr, Devizes, Wiltshire, ‘‘An improved 

bine for the facture of aerated waters.” 

1775. Joun Loncpotrom, Catap-road, Leeds, Yorkshire, and ABRAM Lone- 
BoTToM, The Terrace, H ith, Middl “An i 





» Pp d com- 
bination of materials for the manufacture of carpets, floor-cloth, felt, wall 
pom a flexible roofing, ship and boat building, and for other 
similar p al 
1777. Joserpu Wace Gray, St. Dunstan’s-hill, London, ‘* Improvements in 

hinery for cleaning and decorticating rice and other grains and seeds.” 
— Petitions recorded 5th Juiy, 1865. 

1797. Isaac PERL, Bowling, and WitliaM Harereaves, Little Horton, 
— Yorkshire, ** Imp ts in facturing grease from soap 
suds,” 

1800, Tuomas FrRepERICK Henuty, Pimlico, Middlesex, “ An improved 
material for stuffing seats, cushions, mattresses, and other articles.”—A 
communication from Emile Rousseau, Paris. 

1801. FiscugR ALEXANDER WiLson. Abingdon-street, Westminster, “ Im- 

riages for breech-loading ordnance.” 














hire ¢ 


pumping from John Benjamin Root and William 

Benjamin, New York, U.S.—Petition recorded 25th September, 1865. 

2463. CHARLES MIDDLETON KeRnot, Gloucester House, West Cowes, Isle 

-of Wight, Southampton, and NATHANIEL SyMoys, Princess-street, 
Lambeth, Surrey, ‘‘ Improvements in the construction of railway plant 
to ensure the safety of passengers’ lives in the event of accident or colli- 
sion.”—Petition recorded 26th September, 1885. 

2503. CHARLES Forster CoTrsaitt, Cannock, Staffordshire, ‘* Improve- 
ments in connections for and in stopping pipes used for conveying water 
and gas and for other like purposes, and in preventing leakages in the 
said pipes, and in apparatus employed therein.”—Petition recorded 29th 
September, 1865 

2524. Davip Greia and Ropert Burton, Leeds, Yorkshire, ‘ Improve- 
ments in travelling cranes.”— Petition recorded 2nd October, 1865. 

2549. James Wexster, Birmingham, ‘‘ Improvements in gas meters.”— 
Petition recorded 4th October, 1865, 

2747. DanixL GrorGe Staicgut and Srepuen Sraicut, Charles-street, 
Hatton-garden, London, and James Cueverton, Eim Villa, Turnham 
Green, Middl . “Imp ts in the facture of keys for 
pianofortes and other musical instruments requiring such keys, and in 
parts connected with such keys.”— Petition recorded 24th October, 1865. 

2759. EpMunD Hunt, Serle-street, Lincoln's-inn, Loncon, ** Improvements 
in steam engines,”—Petition recorded 26th October, 1865. 








And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
llth November, 1865. 

2014", 4d. ; 1, 1s.; 2, 1s. 6d.; 3, 4d.; 4, 8d.; 5, 4d. ; 6, 10d.; 7, 4d.; 

8, 4d. ; 9. 4d. ; 10, 4d.; 11, 10d.; 12, 4d.; 13, Gd.; 14. 10d.; 15, &d. ; 


, 


24, 4d. ; 25, 4d.; 26, 8d.; 27, 10d. ; 28, 4d. ; 29, 10d. ; 


47, 4d. ; 48, 4d. 349, 4d. ; 50, 4d; 81, 4d.; 52, 28. 8d. ; 53, 10d. ; 54, 6d. : 
55, 6d. > 56, 8d.; 57, 1s. 9d. ; 58, 4d.; 59, 4d. ; 60, 8d.; G1, 10d. ; 62, 4d. ; 
63, 10d. ; 64, Gd.; 65, 10d.; 66, 6d. ; 67, 4d.; 68, Sd. ; 69, 4d.; 70, 6d. : 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn. or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINBER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
ills, Gearing, Boilers, Fittings, §c. 


1066. J. M. Courrau.p, Bocking, Essex, ‘‘ Safety apparatus for steam 
boilers.""—Dated 15th April, 1865. 

This invention consists in the use of a copper or other suitable metal 
tube, carried through the upper part of the boiler, and descending below 
the proper working water level therein ; and in connecting to the upper 
part of the tube, carried to a greater or lesser height from the top of the 
boiler, a rod, which, by the expansion of the tube, acts upon a safety valve, 
when the water falls below the proper level and allows steam to escape 
from the boiler. 

1074. L. pg St. Ceran, Paris, “ Gas ammoniacal engines.” —Dated lith April, 
1865. 





This invention relates to an ammoniacal gas engine in which the same 
water is used again and again. For this purpose a boiling or heating 
vessel is connected with a refrigerating worm, which communicates with 
two receivers, one of which is filling while the other is emptying. The 
receivers communicate with a cylinder, which is furnished with a piston, 
and communicates with a close vessel filled with cold water; the vessel 
also communicates with the boiler in such manner that the water, after 
absorbing ammonia, is forced or pumped back into the boiler. Water 
saturated with ammoniacal gas having been introduced into the boiler and 
heated gives off the gas, which passes into the worm, where it is refrige- 
rated, and it thence flows into one or other of the two receivers in which 
it is liquefied ; communication is then opened between the receiver and the 
cylinder, whereupon the liquid ammonia vaporises (being freed from the 
pressure from the boiler), and it flows in a state of vapour into the cylinder 
and acts upon the piston. After working in the cylinder it passes into the 
close vessel, where it dissolves in, or becomes absorbed by, the cold 
water, which, being thus saturated with gas, is pumped or forced back 
into the boiler, and the gas is again given off under the action of the 
heat, 

1079. F. C. BAKEWBLL, Hampstead, “‘ Cushions for steam cylinders." —A coin 
munication.—Dated 18th April, 1865. y : 

The patentee claims the use of a ble disc or indep Jent piston, 
seated in the steam cylinder above the working piston, with a steam space 
between it and the cylinder head, through and into which the live steam 
from the boiler is caused to pass on its way into the steam chest of the 
engine, for the purpose of forming a steam cushion, and to increase the 
efficiency of the steem engine or steam hammer, as described. 

1112. E. T. Huaues, Chancery-lane, London, “ Packing for steam cylinders, 
stuffing-boxes, and closed vessels containing water, air, or gases, and for 
other similar purposes.” —A communication.—Dated 21st April, 1865. 

This improved packing is intended to replace with great advantage and 
economy that now in use composed of hemp or tow, and soaked in grcase 
or oil. The packing is formed of bands of paper of a circular or other 
suitable form, and the bands are soaked in boiling water until perfectly 

f j, after which they are placed one upon another around the piston 
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1803. Jamas BULLoveH, Baxenden, near Accrington, L ,** Improve 
ments in looms for weaving.” 

1807. Gronos Fenteman, Upper East Smithfield, London, ‘‘ Improvements 
in pre ion of paints.” — Petitions recorded 7th July, 1865. 

1810. Wittiam Epwarp Newron, Chancery-lane, London, ** An improved 
brake for retarding the progress of wheel carriages.”—A communication 
from Frangois Piatti, Milan, Italy. 

1816. Hxectok Aveustus Durrens, South-street, Finsbury, London, “ An 
improved self-acting apparatus for obtaining a circulation of volatile 
liquids,"—A communication from Francisque Massot and Auguste Juquin, 
Rue Rivoli, Paris. 

1817. CurgistopHer OswaLp Paprexcoutn, Russell-square, London, “ Im- 
provements in constructing ships and vessels.”— Petitions recorded 8th 
July, 1865. : 

1822. Daviv Coway, Mansfield-road, Kentish Town, St. Pancras, Middlesex, 
“ Improvements in lifts for transfersing passengers, goods, and heavy 
weights from the Jower to the upper floors of hotels, club-houses, and 
other buildings, with greater safety than heretofore.” 

1825. Joun Jonxs, Live l, “ Imp ts in the fact or 
making up of trousers,”—Petitions recorded 10th July, 1865. 

1842. James Epwarps WILson, Grasmere, Torquay, Devonshire, “ Improve- 
ments in the permanent ways of railways.”—Petition recorded 12th July, 
18¢5. 

1865. Josnva TuornTox, Cleckheaton, Yorkshire, ‘Improvements in 
means or apparatus for opening and strengthening wool, cotton, and 
other fibres."— Petition recorded 18th July, 1865. 

1898. Joun Harkness Wray, Manchester, “An improved apparatus for 
producing sound for signals, calls, and alarms, adapted to use on vessels. 
railway trains, buoys, reefs, lighthouses, and in other places of danger. 
—A communication from the Incorporated Marine Signal Company, 
Wallingford, Connecticut, U.S.—Petition recorded 20th July, 1865. 

1908. JamEs WARREN Koperton, St. James's-square, London, ** Improve- 
ments in the construction of needle cartridges.”—Petition recorded 21st 





, 1865. 7 
190 Goan Riao, Crewe, Cheshire, “Improvements in the construction of 
lway carriages.”— Petition recorded 25th July, 1865. 
1975. Jonx Ramspotrom, Crewe, Cheshire, “‘ Improvements in the manu- 
facture of hoops and tires, and in the machinery employed therein.” 
Petition recorded 31st July, 1865. 





i his 
and in the stuffiung-box to the required thickness. Thus prepared, t 
packing requires neither oil nor grease, and it is also much cheaper and more 
durable and efficient than any other known packing.—Not proceeded with. 


Cias3 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ye aa " Fatings, Sailing Vessels, Boats, Carriages, Carts, 


- oy Ed road, 
75. E. G. H. Morean, Grand Junction-terrace, geware- . 
ae Apparatus fur covering railway trucks or vans, and other 
carriages.” — Dated 1ith April, 1865. : aati, 
For this purpose the ends of a truck or van or other carriage are, . y or 
ference, made semi-circular at the top,tand to stand up considerably 
higher than the sides, but this is not essential in all cases. On these or 
other suitable ends are centres or axes ; each centre or axis has on - <° ° 
radial arms, which are connected together in pairs at their outer en A iy 
two horizontal bars passing from end to end of the truck or van or 0 - 
carriage ; thus two frames are formed, and to these are fixed the — 
ing or other covering material, which is divided into two sheets, -_ an ° 
of each sheet being fixed all along the horizontal bar of one of the ee : 
the otheredge of each of the covering sheets is fixed along the rogel edge 
ofthe side of the van or truck or other carriage. Thus it wi — 
that when the radial arms are down in their lowest position omnes - 
of the van or truck or other carriage, the covering sheets are folde up 
close against the sides of the truck or van or carriage, which > then open ; 
but when the radial arms are raised to ap upright or vertica position, “ 
somewhat beyond, the two sheets meet over the middle of the van a 
form an arched roof over it. The ends of the covering sheets are — 
by having rings fixed upon them, which rings slide along guide rails or 
cords fixed to the end of the van. oe 
1078. G. W. Garroop, Woolmore-street, Mile Bad, London, ** Communicating 
and signalling between the ow guards, and drivers of railway 
Mam, “i = “il, 1868. ; 
One ioe at this tavention relates to communicating between = 
passengers of railway trains and the guard, and between the guard = 
driver, by mechanical means, consisting of rods or shafts dispozed on the 
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roofs of the carriages, or otherwise, such rods being fitted in bearings and 
free to rotate ; the ends of each rod on each carriage terminate in cranked 
arms, that is to say, arms extending radially from such shafts in a down- 
ward direction. The one end of each 


1138. R. H. Dart, Blackman-street, Borough, London, “‘ Propellers adapted 
jor ling vessels in water.”— Dated 24th April, 1865. 

The object of this invention is to enable the paddies to maintain a 

perpendicular position in their passage through the water, thus obtaining 

a backward or forward pressure without elevating or de the 





while the other has an addition thereto, co 4 ng 
rojected in a direction parallel with the shaft, and terminating in a part 
nclined to that direction. ‘These rods are fitted in pairs on each 
that is to say, the rods at each end of a carriage are 
with a single radial arm, and the other with the addition of the parallel 
and inclined part before mentioned extended towards the next age. 
This extended cranked part, when two carriages are brought close togethe 
slides alongside the radialarm on the bar of the next carriage, and vice 
versa ; by this means avy rotary motion communicated to the one bar is 
transmitted to the next shaft, and so on throughout the several similar 
shafts ofatrain. By this arrangement of the shafts in pairs, as described 
(being disposed at equal dist 





on each side of the centre of the carriages, 
the carriages may be turned end for end, and made up in any way, but will 
always provide the continuity desired to transmit the torsion from one 
shaft to another throughout the line of shafts ina train. The one line of 
shafts the inventor utilises as a means ication b the 
passengers and the guard, the other for communication between the guard 
and driver. To each of the shafts are affixed, or otherwise applied in con- 
nection therewith, horizontal arms with pulls depending therefr gh 
the roof into each compartment of a carriage, and by pulling any of these 
pulls the shaft connected therewith receives a partial rotation, which is 
transmitted to the next, and soon throughout the train to the guard’s van, 
orin such proximity that the guard may hear it readily, where the shaft 
communicates with a bell hammer, and strikes a bell or gong. Springs may 
be employed if necessary to bring the shafts back to their normal position 
after being so pulled.— Not proceeded with. 

1083. W. Brpper, Saltash, Cornwall, “ Construction of ship or vessels or cars 

to float on water.” —Dated 18th April, 1865. 

This vention consists in supporting a car or vessel above the water 
level on axles or shafts passed through rotating hollow air-tight drums or 
cylinders, which are caused to revolve on their axles by steam or other 
motive power. The car or vessel to carry passengers and freight is 
supported by the axles or shafts of the drums or cylinders, which, by their 
buoyancy, keep the car or vessel suspended above the level of the water. 
1090. W. Rippie, Crosby Hall Chambers, Bishopsgate-street, London, 

*€ Means of covering railway trucks, vans, &c."—Dated 19th April, 
1865. 

This invention consists, principally, in the use and adaptation of 
what are known as flexible shutters or revolving shutters, for the purpose 
of covering in or protecting railway and other trucks, vans, and carriages 
laden with goods or merchandise, in lieu of the tarpaulings usually em- 
ployed for such purpose. The truck, van, or other carriage, to be so 
covered or protected must be furnished with an iron framing (as high as 
the goods are intended to be laden, or rather higher), having grooves 
wherein the ends or sides of the shutters slide. The shutter should be 
made, by preference, of iron, but it may be of any other suitable material, 
and it may either be wound on aroller by means of a handle when not in 
use ; or it may be made self-coiling by means of springs, and so arranged 
as to slide into a box at the end or under the bottom of the truck, van, or 
carriage. The shutters, when placed near the goods, may be locked or 
otherwise secured, and will afford a perfect security against robbery, and 
also against accidental fires caused by the sparks from the locomotive 
engine, which are now of so frequent occurrence.— Not proceeded with. 


1097. D. Hancock, High Wycomb, and T. Evans, Bastcheap, London, ** Com- 
municating and signalling between passengers, guards, and drivers of 
railway trains by day or by night."—Dated 20th April, 1865. 

This invention consists in a method of placing, by preference upon the 
roofs of railway carriages, a whistle, which is set in action by the move- 
ment of bellows, and in indicating to the guard cr driver of the train the 
particular carriage from which the signal is made by means of coloured 
glasses or plates at the sides of the carriages.— Not proc with, 

1113. E. Witson, Pall Mall, London, “‘ Lamp or signal for calling cabs or 
other vehicles by day and by night.”—Dated 21st April, 1865. 

This invention consists in the employment of a lamp or signal constructed 
in the following manner :—The patentee forms a metal frame of an oblong 
shape, the sides of which are composed of glass, talc, or other transparent 
material, while both ends are of metal, one of which is hinged to act as a 
door. The base of the lamp is made of metal, by preference perforated, 
and on its inner side it carries a tapering guide, on or in which a holder for 
the reception of oil or other liquid capable of burning and affording light 
or supporting a candle is free to slide. To the outer sides of the base plate 
he attaches wires, which are bent into a circular form and grasp each corner 
in order to afford a firm support for the lamp. When set on a stand or 
other resting place, he prefers wires for the sake of lightness, but plates 
may be used. The upper part of the frame of the lamp carries a canopy 
with a handle on the top, and hooks on each side, the latter being used for 
suspending the lamp. The glass or talc sides of the lamp are coloured 
differently, say red on one side and green on the other. On the canopy 
over the red colour he writes “ Hansom cab,” and paints a large H on the 
red glass. On the other side of the canopy, and over the green colour, he 
writes “‘ four-wheeled cab,” and paints a large C on the glass, 

1114, W. Day, Burton Latimer, near Wellingborough, ** Wheels, and manner 
of applying the same to railway carriages.”—Dated 21st April, 1865. 

This invention principally consists in a method of so mounting or 
arranging the wheels of railway carriages that they may revolve indepen- 
cent of each other.—Not proceeded with. 

1115. A. C. HERMANN, Berlin, “ Balance, with index for weighing railway 
passengers’ luggage.”"— Dated 21st April, 1865. 

The apparatus consists of a vertical beam resting, by means of wedge- 
shaped bearings or knife edges, on two horizontal steel bearings. An arm 
projects perpendicularly from the beam at a point just below its bearings, 
and is provided with a similar knife edge rest, from which a rod descends 
with a hook for ing the scale board or tray and article to be weighed. 
A counterweight is set at the lower end of the vertical beam, and thus the 
centre of gravity of the whole of the moving part of the apparatus is just 
above the counterweight. A slot is formed in the upper part of the beam 
in which a pulley or roller is arranged and fastened to a travelling carriage 
supported on a horizontal rail, the upper part of which is formed of a rack 
into which a pinion gears, carrying a pointer or hand on the face of an index. 
When the horizontal arm is weighted the vertical beam assumes an angle 
in proportion to such weight, and the traveller is moved accordingly, thus 
moving the index pointer to the divisions of the indicator, and showing the 
weight of the article in the scale. 

1118. R. Grirritus, Mold, Flintshire, “ Screw propelling apparatus.”—Dated 
21st Ap. il, 1865. initia 

This invention consists, First, in mounting a series of blades or vanes 
behind the screw propeller, upon which the water driven aft by the screw 
impinges and acts so as to impart ro’ motion to such blades or vanes. 
The power ‘thus obtained by the action of the water driven backwards from 
the screw propeller in an angular direction from the line of the screw shaft 
or axis is transmitted from the boss or axis of the blades or vanes by means 
of toothed wheels, or other suitable gearing, to the screw propeller shaft, 
so as to aid in propelling the vessel. The Second part of the invention con- 
sists in forming the forward edges of the blades or vanes of corresponding 
contour to the contour of the back of the blades of the screw propeller, so 
that the back of the screw may revolve in close contact with the edges of 
the blades or vanes, in order that the water may act upon the face of the 
vanes at the same time as it is driven by the blades of the screw propeller. 
—Not proceeded with, 

1120. H. E. Newton, Chancery-lane, London, “ Invalid carriages."—A com- 
munication.— Dated 21st April, 1865. 

The object of this invention is so to construct carriages, omnibusses, and 
other vehicles, as to make them impervious to the exterior air, and thus to 
preserve in the interior air more or Jess compressed, as may be thought 
advisable for the transport of certain classes of invalids. To effect this 
the carriage is made of strong and tenacious wood, the different parts of 
which are strongly jointed and screwed together, and then covered with 
sheet iron of a sufficient thickness to resist a considerable pressure, When 
the iron and wood join, caoutchouc or other like suitable material may be 
introduced, so as tu render these parts completely air-tight. Caoutchouc 
or other suitable material is also put round the doors and windows of the 
vehicle for the same purpose. 

1131. W. BuxGer, Southampton-l.uildings, Chancery-lane, London, *‘ Con- 
struction of the permanent way of railways.”"—A ication. — Dated 
22nd April, 1865. 

_This invention relates to improvements in the construction of longitu- 
dinal sleepers of wrought iron, to be employed in combination with a rail 
fixed thereon by rivets, bolts, or otherwise, the pairs of sleepers and rails 
thus combined being i together by ree tie bars of angie iron 
bolted thereto. The rails and sleep thus bined and d 
together are laid upon a simple bed of gravel, concrete, or other suitable 
ballast, and thus pl e p way of a railway. This improved 
form of sleeper is rolled from wrought iron with angular sides or edges, 
and a longitudinal rib or ribs on the under side, by which inverted troughs 
or channels are formed on the under side of the sleeper, thus impart ng 
great strength thereto, bined with Pp ive lightness. The ends 
of the lengths of rails and sleepers combined as above described are con- 
nected tog: ther by fish plates in the ordinary manner, as is well understood. 
By the above construction of permanent way a much lighter rail may be 
employed, and as the sleepers and rails are previously combined, the line of 
railway may be laid with great facility and cheapness. The exchanging of 
the rails and sleepers may be accomplished with great rapidity, and are 
— applied when they are — ne? rails connected by fish plates, 

repairs become necessary where wooden sleepers were previous] 
employed,— Not proceded with. - " of 
































The parts are :—First, a pair of circular sides with equ t perforation 
just within their ante to receive the axles by which the paddles 
are suspended. Secondly, a ring of the same circu as the sides, 

perforated to correspond with the sides. Thirdly, each 
formed of two connected at their lower by an axle. Fourthly, 
each paddle has an axle projecting from each of its wu outer corners. 
The sides being fixed on a shaft as usual in paddle w al my 44 
suspended by their upper axles and between the sides. ring is 
suspended from the paddles by passing the lower axles through the perfora- 
tions in the ring, 4 which means the icular suspending weight of 
the paddles is combined.— Not proceeded with, 


Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
1070. M. Smiru, Heywood, Lancashire, *‘ Looms for weaving."—Dated 17th 
April, 1865. 

The object of the First part of this invention is to render the stoppage of 
the loom simultaneous with the action of the weft motion, thus econo- 
mising time and labour. The Second part of the invention consists in 
combining with the weft motion above referred to a driving pulley loose on 
the driving shaft, and connecting it thereto bya clutch box. The lever 
which gives the lateral motion to the driving pulley applies a break to the 
crank shaft, thereby suddenly stopping the loom when the weft breaks. 
The Third part of the invention consists in making the jacks with an open 
slot fitting on the fulcrum stud, and in holding the jacks by a pin acting 
on the top part thereof. By this means the jacks can be removed from the 
loom when requisite without taking the whoie set of jacks down. The last 
part of the invention is applicable to weaving figured or plain lens and 
other crossed fabrics, and it consists in furnishing the loom with a double 
drop box at each end of the lay, and a movable reed or comb acted upon by 
tappets. Also in connecting the back bar by radius rods to the reed or comb, 
and connecting the reed or comb by radius rods to fulcrum studs attached 


finishing the and bottom is also applicable to article of and not 
produced in wor ing in the eodinary tnener. op 
1142. C. Eastwoop, Raventhorpe, Mirfield, and G. Eastwoop, Honley, near 
Huddersfield, ** Self-acting temples for looms.”— Dated 24th April, 1865. 
This invention relates to apparatus for holding on the selvages of fabrics 
during the process of weaving, 80 as to resist the action of the shuttle or 
the drag of the weft on the w threads, and thereby main‘ain the fabric 
ata uniform width throughout ewe cn Heretofore spiked rollers have 
been =~ for this purpose of jous constructions and arrangements, 
but by mode of ication thereof they do not hold on the fabric 
sufficiently close up to edge of the cloth or to the last shoot of weft 
where the drag is. The improvements consist in pouting poh rollers in 
frames so constructed and applied as to be capable of sliding and being 
adjusted at the point of nip to hold on the last shoot of weft at the time 
when the Poy is being made, and then caused to recede a little by tho 
action of the lathe or batten at the beat up thereof, to avoid coming into 
collision or contact with the reed. An adjustable finger projects from the 
movable frame, which is set so that the front of the batten or shuttle bed 
will strike against it just before the lathe arrives at the end of its stroke; 
forcing the temple back against the —— of a spring, which, on the 
return of the lathe, presses the temple into position again ready for the next 
shoot of weft.— Not proceeded with. 
1144. W. Cuark, Chancery-lane, London, “ Washing or steeping and bleach- 
oe textile or fibrous materials."—A communication.—Dated 24th April, 


865. 
This invention relates to the steeping and bleaching of all kinds of textile 
matters by means of ia, The p States that he has found by 
experiment that ammoniacal water, if employed in a heated state at a 
pressure of from five to six atmospheres, has no effect on the tenacity of 
the textile materials, while, at same time, from its energetic action, it. 
surpasses all other fixed bases hitherto employed for washing or steepiog 
the said matters, 








Crass 4.—AGRICULTURE. 
Including Agricultural — — Implements, Flour 


1104. D. Grete, Leeds, ‘* Machinery for cultivating land.”—Partly a commu- 





to the breast beam, to prevent the abrasion of the warp in the eyes of the 

needles or dents of the reed or comb; also in holding the lower warp by a 

cross bar covered with plush or other suitable material. 

1084. T. WuireneaD and N. Nussey, Holbeck, Leeds, “ Machinery for comb- 
ing, preparing, and drawing wool or other fibrous material.”—Dated 
18th April, 1865. 

This invention relates to a novel construction of feeding head from which 
the fibres are carried by a nipper or other holder to and placed upon a 
circular comb of the ordinary construction, from which they are delivered 
or drawn off in the separated forms of top nippings and noil. 

1086. J. E. H. ANDREW, Audenshaw, L hire, ** Looms for weaving.”— 
Dated 19th April, 1865. 

This invention consists, First, in various arran ents of two series of 
tappets of different heights, and the parts acting in combination therewith 
for governing the position of the shuttle box, the needle board, the pattern 
cylinders, and other working parts of the loom. Secondly, in the applica- 
tion of graduated step levers and the parts acting in combination there- 
with for governing the position of the shuttle box, the needle board, the 
pattern cylinders, and other working parts of the loom. Thirdly, in the 
application of a toothed or other suitable chain for turning Jacquard 
cylinders. Fourthly, in an improved combination of machinery for turn- 
ing and reversing the motion of the Jacquard cylinder. Fifthly, in a com- 
bination of machinery for varying the position of the le board an 
locking the same when brought into position. Sixthly, in dividing the 
needle board in sections, and varying the position of same to produce 
changes in the pattern. Seventhly, in the application of two or more 
cylinders to a Jacquard engine or dobby, and the machinery for varying 
their position, for turning them round, and by which their rotary motion is 
stopped when required, Eighthly, in certain improvements upon the 
machinery described in the specification of letters patent granted to the 
present patentee 9th day of April, 1862 (No. 1007). And, lastly, in a com- 

ination of hinery for changing the position of the feelers to operate 
on different portions of the pattern chain. 


1087. R. A. BRooMAN, Fleet-street, London, “ Machinery for the manufacture 
u, 1865. 


of lace."—< communication.—Dated 19th April, , 
This invention cannot be described without reference to the drawings. 


1116. J. Cuampion and J. B. Suenipan, Manchester, ** P: ing, spinning, 
and doubling cotton, flax, wool, silk, &c.”— Dated 2ist April, 1865. 

This invention is carried out as follows :—In the spindle, bobbin, bolster, 
or lifting rails are fixed tubes or bolsters in which the spindles revolve, 
and in or on the collars of the said tubes are formed or placed round or 
square cups, in which the bottom ends of the bobbins revolve. Or a bush 
projecting below the end of the bobbins, running in the round or square 
cups, is formed or placed on the fixed tubes, or in recesses or cups formed 
or placed in or on the bobbin, bolster, or lifting rails. By these means the 
inventors gain speed and a better drag on the yarn.—Not proceeded with. 
1125. E. Lorp, Todmorden, Yorkshire, ‘‘ Machinery for preparing and 

spinning cotton, &e.”"—Dated 22nd April, 1865 

Th constructing rollers for 
opening and preparing cotton and other fibrous t in an 
factured or manufactured state. The rollers are made of two end discs 
fixed on an axle and a series of intermediate rings, which are tenoned 
together and to the two end discs ; on these discs or rings are cast or fixed 
sets of teeth, which are hardened by chilling, or otherwise; the teeth are 
set on the rings and discs so that they act at different parts of the circum- 
ference of the roller, and they are square at each end, so that, when 








invention consists in an improved mode of 


h 





blunted by wear, they can easily be ground to them. In long 
rollers one or more intermediate discs may be ied to increase the 
strength. The axles of these rollers revolve in g8 having a shoulder 


or projection at each end to retain the oil or other lubricating material, 

and the necks of the axle are increased in diameter where they fit in the 

bearings. This increased diameter of the neck prevents the lateral motion 
of the axle in the same manner as the collars usually applied to the axle. 

This improved mode of constructing the bearings is applicable to all 

machines employed in preparing and spinning cotton and other fibrous 

b , and prod &@ great saving in the lubricating material, which 
is retained between the shoulders instead of being wasted by escaping from 
the ends of the bearing. 

1127. J. H. Witson, Cornholme Mill, near Todmorden, Yorkshire, “* Spools or 
bobbins to be used in certain frames for preparing fibrous materials for 
spinning.” —Dated 22nd April, 1865. 

This invention relates tu slubbing, roving, or jack frames, or to preparing 
machinery where the sliver is wound upon the bobbin or spool by a flyer, 
and more particularly to such frames as wind the material into a form 
having taper or conical ends, which is the result of shortening the length 
of the traverse as the material enlarges in diameter. In this class of preparing 
frames the machine is always stopped when the spools or bobbins are filled 
at the same part of the traverse, that is, at the highest extreme of the 
shortest traverse, so that, when the empty spools or bobbins are pl 
upon the spindles, the frame always begins to wind the material upon the 
spools or bobbins at the same place, and then traverses to the lowest point 
of its longest traverse, and then back over this part of the first layer till it 
arrives at the place at which it began to wind, when it comes upon the 
empty parts of the spools or bobbins, upon which it continues till it arrives 
at the highest extreme of its greatest traverse. It will thus be seen that 
there is an extra layer of material upon one end of the spool or bobbin, 
and that the sliver will wind slack owing to the smallest diameter upon 
that part where the one layer is deficieut. Now, this invention consists in 
adapting bobbins or spcols to this class of preparing frames, 80 as to remove 
the defect above mentioned, which the patentee accomplishes by making 
the bobbins or spools, which have hitherto been of uniform diameter, of 
larger diameter at that where the absent layer occurs, to such extent 
as will compensate for the deficient layer, so that the second leyer will be 
wound in its entire length of traverse u a surface of uniform diameter, 
by which means the slack winding will be obviated. The spools or bobbins 
may be made of uniform diameter in the barrel from end to end, as 
hitherto, and then a layer of some suitable material may be secured upon 
one end of them, but for new spools or bobbins he prefers to turn them of 
larger diameter at one end than at the other end. 

1120. C. J. and J. A. Keenan, Puteauz, de la Seine, France, “ Manufacture 
of articles of lace or net fabric.” —Dated 22nd April, 1865. 

In order to produce mittens, gloves, and similar articles in che Jace ma- 
chine the patentees so work the hine as to prod mul ly a 
front and back fabric, one half of the bobbin or carriage threads and one 
half of the warps working in each fabric ; thus, if the machine works with 
asingle tier of bobbins, every alternate bobbin, say the even numbers, will 
work to produce the front fabric, and the odd numbers the back fabric. 
These two fabrics are united together at intervals to form tubes by warp 
threads working into both the fabrics. In this way a series of tubes are 
formed, each, say, of a diameter suitable for the upper part of a mitten or 
glove, and these tubes are -connected together into a sheet from side to side 
of the machine. Ifa mitten or glove is to be produced, it is 'y after 
working for a sufficient time at the upper part to divide up this tube into 
smaller tubes to receive the thumb fingers, and this is readily done by 
meaos of warp threads made for the time to work with both fabrics. If it be 
desired to contract the mitten, glove, or article at any other point, it may be 
done by increasing temporarily the tension of the warps, or by diminishing 
or increasing the number of meshes. In order to finish off the article at 
the top and bottom, the pillars are worked so as to form col 
and when the articles are cut off the pillars, these are knotted, then work 
by hand to form an ornament on the edge of the fabric. This method of 














—Dated 20th April, 1865 

The p claims bining certain implements in such manner that 
the tines when in work come one behind the other, so that no tine is work- 
ing in solid land, by which much less power is required for working the 
implements. 

1105, W. Bevan, Westbury, Wiltshire, “ Apparatus for screening, sifting, or 
riddling corn, grain, and seed.”—Dated 20th April, 1865, 

For these purposes the perforated or reticulated surface of a screen, sieve, 
or riddle used in screening or separating corn, grain, or seed is formed with 
alternate ridges and furrows which run in a direction from one end to the 
other of such sw The corn, grain, or seed is fed or supplied at one 
end of the surface, and any grains or substances which do not fall through 
the screen, sieve, or riddle, are delivered at the other end. A to-and-fro or 
shaking motion is communicated to the screen, sieve, or riddle in a 
transverse direction to that in which the grain or seed moves from end to 
end of the surface. On the under side of each of the ridges a flap is 
suspended so as to hang downwards, in order that in the to-and-fro motion 
given to the screen, sieve, or riddle, the flap on each ridge may alternately 
strike first against one side and then against the other side of the angular 
ridge below which it is suspended, 

1123. C. Hatt, Navestock, Essex, “ Engines, machinery, and implements 
employed in ploughing and tilling land.”—Dated 21st April, 1865, 

The First part of this invention relates to engines for working ploughs 
and other imp] ts, and ists in fitting on the crank shaft of each 
engine, when two engines are employed, a double clutch, or two clutches, 
one working within the other, the teeth of the clutches being cut in oppo- 
site di ons, These clutches act as follows :—When one of the ploughs 
or ether implements (where two are employed) has arrived at one end of 
the field in work and the other at the other end of the field out of work 
one engine is put in gear to draw the opposite plough into the ground, and 
the movement of the rope or chain is communicated to one or other of the 
clutches on the other engine, whereby a spring or other appli cted 
to a lever gives notice to the attendant of the second engine that the first 
engine has commenced to work, so that he may put his engine in gear in 
order to assist the first engine in working the ploughs. ‘The next part of 
this invention consists in an arrangement for moving the engine forward at 
each travel and action of the plough. On a shaft depending from the 
upper part of a projecting bracket on the engine or boiler is fitted a worm 
in gear with a worm wheel in the bracket ; the worm is moved in and out 
of gear when required by a lever within reach of the attendant, The worm 
wheel is carried on the shaft of the small chain wheel, and when in gear 
with the worm the engine is moved forward. The Third part of this inven- 
tion relates to the drums over which the ropes for drawing the implements 
pass ; these drums and ropes are described in the specification of Mr, Hall's 
patent of March 11, 1862. The object of this part of the invention is to 
prevent the links of the chain becoming clogged or fouled on the tongues 
of the drums by earth, stones, or otherwise, 

1124. O. C. Evans, Birmingham, “‘ Digging machinery."—Daicd 22nd 
April, 1865. 

This invention has refi to a former patent. The patentee claims 
the mode and manner of forming the inclined plane of the chain by meas 
of only one roller to each drum wheel ; the flanged discs for purposes to 
which they are applied ; the method of securing the toeth in the links; and 
the general construction of the machine, as described. 

1134. J, Howarp and E, T. Bousrieup, Bedford, “* Motive power machinery 
Sor cultivating land."”—Dated z2nd April, 1865. 

Tne documents relating to this invention cannot at present be seen, as a 
— may be lodged for an extension of time for tiling the final specifica- 
tion. 














Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ¢c. 
1096. H. K. Tayuor, King-street, Covent-garden, London, ‘‘ Indicators and 
Sastenings for water-closets, dc.” —Dated 2th Aprut, 1865. 

This invent ists in ing a sliding door, shutter, or acreen in 
a suitable frame to close an aperture or window formed in the door, wall, 
or other part of a closet or other private room or place to which this inven- 
tion is applied. When the closet or room is unoccupied, the sliding door, 
screen, or shutter, is kept back by an india-rubber spring, or by other 
means, so as to uncover the aperture or window through which the interior 
can be seen. To the sliding door or shutter a catch, latch, bolt, or other 
fastening is applied, which is the means employed for fastening the door of 
the room or closet when occupied, the act of fastening the closet door being 
also the means of closing the aperture or window by closing or drawing the 
door, screen, or shutter over it, the word “engaged,” or other suitabie 
device, placed on the exterior thereof indicating to those outside that the 
place is occupied, 








Ciass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, $c. 
1071. SSRN Edinburgh, ‘‘ Breech-loading fi re arms.” —Dated 17th April, 


This invention relates to certain improvements in breech-loading fire- 
arms, which improvements are particularly appiicabie to cevtre fire guns 
and rifles, and with certain slight modifications, such as the elongation of 
the face of the cocks, or by rising an ordinary lock, applicable to the pin 
cartridge principle. One feature of this invention consists in using a 
tumbler with an elongated back or shoulder, which portion of the tumbler 
(as the tumbler itself is moved by the ordinary spring action of tne lock) 
strikes against a piston, instead of causing the cock or hamwer to strike on 
a nipple, as formerly. This motion, communicated by the tumbler to the 
piston, produces a direct blow on the latter instead of a diagonal one, thus 
producing an advantag effect. The arrangement of lock used under 
the present invention permits the piston or pistons to be c nceaied and out 
of the way of being injured by dirt ora damp atmosphere, owing to the 
piston being contained within the lock case, and situated conceutrically or 
thereabouts with the barrel or barrels. Another part of the improvements 
comprehended under this invention consists in passing the bar of the 
cartridge case extractor through a solid Jump of metal tixed underneath the 
barrels, the back face of the extractor iteelf being formed with a curved 
face, which, as the barrels are tilted, moves another piece of metal of a 
quadrantal form, arranged in the stock, and which, being placed 
eccentrically with the centre on which the barrels oscillate, ceuses the 
extractor to be moved forward. Another improvement consists in using a 
solid piece of steel of a circular form fitted by dovetails across the body of 
the stock ; this piece of steel corresponds to a curved opening made in the 
solid metal beneath the barrels, This piece of stee] may be easily removed, 
if necessary, for rejointing tle breech after long wearing, when a new piece 
would render the joint again perfect. Another improvement consists in 
the ion of a breech piece with a strap or projection for fixing it to 
the stock, and into the front part of this piece the barrel is screwed. 

1092. G. T. Bovsriety Loughborough Park, Brixton, ‘* Breech-loading fire- 
arms.""—A communication.— Dated 19th Apru, 1865, 

This invention cannot be described without reterence to the drawings. 

1102. F. A. Apgn, Royal Arsenal, Woolwich, “ Preparation and treatment of 


gun cotton.” —Dated 20th April, 1865. 
This invention has for its object to assimilate, and consists in means for 
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assimilating, the phys cil condition of gua cotton as nearly as possible to | 

t of Jer, by hani 

merated state, and imparting to it either a granular or other suitable form | 

that will present the exact amount of surface and compactuess required for | 

obtaining a certain rapidity or intensity of combustion. 

1103. W. Haz, John-street, Adelphi, London, ** Rockets.” —Dated 20th April, | 
1865, | 





The patentee accomplishes one of these improvements by dispensing with | 
the central aperture, described in the specification of a former patent | 
ted to the present patentee, from which the egress of the gas has no 
other effect than to propel the rocket forward, and thus a great part of | 
the force of the gas is ineffectual to give rotary motion, and in the arrange- 


liy converting it into a solid conglo- | 


| may conveniently be placed a short distance in advance of the plate or 


Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1009. A. V. Prout, East Moulsey, ‘‘ Photographie canvras."—Dated Sth 
April, 1865. 
Panoramic views have heretofore, in some cases, been taken by photo- 
phy, the camera being adjusted first to take a portion of the view, and 
this being effected it is shifted or turned partly round, snd the plate or 
sensitive surface moved forward for the next portion of the view to be 
taken, and soon. Great difficulty, however, is experienced in avoiding the 
appearance of join lines between the different parts of the compound 
picture. To overcome this difficulty the patentee employs a screen, which 





ment previously patented the three apertures, with half tubes proj a 
had to be placed so far distant from the axis of the rocket as to render it 
necessary ‘0 rivet in the cast iron base (having the three apertures and 
central aperiures formed in one piece) after the rocket was charged, an 
operation which was liable to loosen the composition from the inside of the 
case, and so materially injure the rocket. In the present invention, by 
dispensing with the central aperture, and bringing the three apertures, with 
the half tubes, near the axis of the rocket, and making this part a separate 
casting, the patentee is able to rivet in the base of the rocket before charg- 
ing. The central part of the base is previously bored out and tapped to 
receive the separate casting, upon which a thread is cut to suit, and thus | 
the separate casting can be screwed in at avy time after the rocket is 
charged. In charging the rocket, a plug, the thickness of the base, is inserted 
in the central aperture for the purpose of filling up this aperture for the 
time, and it is afterwards withdrawn, and the rocket bored up in the ordi- 
nary way. By adopting this plan the composition, after being driven, 
remains perfectly undisturved, and the difficulty referred to as existing in 
the former patent entirely obviated. 
1107. H. Cauvwxu, Shillingford, Oxfordshire, “ Constructing of ships ef var | 
and flouting batteries.” — Dated 20th April, 1865. | 
This invention relates to the construction of the broadsides of vessels of ' 
war, and} land or fluating batteries, in such a manner as to deflect all pro- | 
jectiles that strike them, and cause such projectiles to pass through or into | 
passages provided for the purpose, 80 that they may pass over, under, or 
through such passages without penetrating to the interior or habitable 
part of the vessel or fortification. By means of this peculiar construction 
of broadside, greater strength in vessels of war is insured, so that they will 
be enabled to resist the effects of side waves. The invention also relates to 
means whereby the destructive effects of galvanic action upon armour- 
plated vessels may be prevented. Other improvements relate to the 
application to certain parts of such vessels of the attractive force of magnetic 
electricity ; also to improved means of steering such vessels. 
1126. P. A. LecomtT® De FONTAINEMOREAU, Seuth-strect, Finsbury, London, 
“ Breech-loading fire-arms."—A communication.—Dated 24th April, 





1865. 

This vention relates to the manufacture of breech-loading fire-arms in 
which the barrels are movable in the direction of the axis of the butt end, 
For that purpose the barrel is provided with a slide forming part of the 
breech, and working in # groove prepared in the butt. To load the gun, 
the slide is made to hit against the piece on the butt, without which the 
barre! would be moved from its normal position ; it has only to be moved 
the required distance in the direction of its length for the insertion of the 
cartridge. The slide, in order to be sufficiently solid, should be made in 
one piece with the breech piece; it is furnished with a piece of metal on the | 
side which is placed in a groove in such a manner that the sides which | 
serve to fix it to the slide give, at the same time, strength to the under side 
of the breech piece. The latch is jointed and its key forms an arm, and fits 
into the Jatch, when it is fixed and holds it firm. By means of this jointed 
latch the key can be adjusted with precision in the mortice made to re- 
ceive itin the breech piece, and in the end piece soldered on the barrel. 
This latch with its stop can be di 1 with, if required, in the ordinary 
fire-arms, but it is very useful for preventing the recoil of fire-arms in 
which the bullets are rammed in, Another jointed latch is placed behind, 
and the spring which moves itis placed in a groove under the rod of the 
latch after the slide, because in this position it has less space to move in, 
and is, consequently, sufficiently flexible, no matter what pressure it 
receives. When the slide is very thick, it is necessary to make oval the 
hole of the key, in which is placed the pin which holos it to the latch, so 
that in working the latch shall not push the key, which ought to be per- 
fectiy adjusted in its mortice. The two springs of the latches can be in one 
piece. In order to fix or hold the barrel or barrels the inventor provides a 
stop above the breech piece, and this result is obtained by continuing into the 
breech piece the mortice which receives the key or pin of the latch, and in 
this groove is placed a key or bolt, which bolt, when the barrel is pushed 
on the breech piece, is pushed by the key into a bolt hole formed in the 
prolongation of the barrel, or between the barrels ; this bolt is moved by a 
spring placed in an opeving made in the bottom of the breech piece, and 
which opening must be made so as to give to the spring only sufficient 
space to work the bolt, while the spring must not be so strong as the 
spring of the latch.—Nut proceeded with, 

1146, J. F.C, Canny, Hamburgh, “Breech-loading needle guns for military 
and other purposes.” —Dated 24th April, 1865. 
This invention cannot be described without reference to the drawings. 





CLAss 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1033. L. E. Pinups, Hunter street, Brunswick-square, London, ** Watches.” 
—Dated 1ith April, 1865. 

This invention is more particularly applicable in making what are known 
as keyless watches. According to this invention the 4 plate is made 
deeper than usual, so as to admit of being recessed or have sinks made 
therein, eo that the bottom may work in a sink or recess in the top plate ; 
and by preference the barrel also may work in another recess in the under 
surface of the top plate, The pillar plate is made golid with sinks or recesses 
for receiving the wheels, keyless hanism, an t. The 
** potance” which receives the lowar end of the arbor or staff of the balance 
is dispensed with, and in place thereof such staff or arbor is received into 
the pillar plate, and a cock on the upper surface of the top plate.--Not pro- 
ceeded with. 

1069. T. E. Hanpine, Circus-street, Marylebone-road, London, “ Table and 
support for invatids,”—Dated 15th April, 1865, 

This invention relates to the construction of a new or improved table and 
support for the use of invalids, to enable them to rest in bed in an inclined 
porition, and to employ the table for the purpose of writing or reading, 
needlework, and other such like objects of amusement. The inventor pro- 
poses to construct these supports in such manner that they shall fold close 
up intoa flat and compact body, and also to dispense with cushions as form- 
ing part of the support as manufactured. Not proceeded with. 








CLass 8.—CHEMICAL. 

Seeing tt Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1C68. W. Chark, Chancery-lane, London, “ Monufacture of a compound or 
material to be used as a substitute for india-rubber."—A communication. 
—Dated 15th April, 185. 

The patentee claims the use of resinous or balsamic substances (as copal, 
pitch, tar, or other ¢quivalents) with sulphur or its vapour, and the appli- 
cation of heat, in combination with gluish or gelatinous si bstances, 
whether with or without other ingredients, for the purpose of vulcanising 
or solidifying such gluish or gelatinous substances or compos'tions, in 
order to impart to them qualities similar to vulcanised india-rubber, as 
described. 

1098. E. Smiru and C, Sirnere, Glasgow, Obtaining violet colouring matters.” 
—Dated Wih April, 1865. 

This invention consists in obtaining colouring matters which yield various 
shades of violet by dissolving one part by weight of rosaniline, or of a salt 
of rosaniline, in a mixture of about two parts by weight of alcoho! or 
methylated spirit, and about two parts by weight of iodide of the radicle 
of acetone, and heating the whole in a closed vessel to from 212 to 250 deg. 
Fab. for four or five hours. The colour is of a bluer shade the longer the 
heating is continued, The iodide of the radicle of common acetone, such 
as is obtained from acetate of lime, is preferred ; but iodides of other 
radicles of the acetone series will also answer. Bromides of the same 
Fradicles may also be used instead of indides,—Not proceeded with. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
1081. R. A. Jonzs and J. Havers, Aylesbury, Buckinghamshire, *‘ Apparatus 
A ting intellig by meansof electricity.” —Daied 1th April, 
65, 

The patentees claim, First, a board or frame of suitable non-conducting 
material, which they call a “ tablet,” having its surface inlaid with pieces 
of metal representing the “dots” and ** dashes” of the “* Morse” alpha- 
bet, or the dots, dashes, and long strokes of our characters, the said pieces 
of metal being in connection with the electric or magnetic battery or 
batteries employed in sending the message, Secondly, the use of a long 
stroke in conjunction with the dot and dash used in forming the Morse 





| sensitive surface ; this screen, which limits the size of the portion of the 


| lines may be taken from end to end at one operation, otherwise they would 





alphabet, as described. 


icture which is taken at each operation, is so made as to shade off as 
t were the edges of each portion of the picture, spreading, so to speak, 
the join lines between the several portions of the picture over a surface 
of some width, instead of allowing the join to take place at a line of in- 
appreciable width. This the patentee does conveniently by making the 
sides of the screen of a zig-zag form, like saw teeth, and these are so 
arranged that the points at the one side correspond to the centre of the 
notches on the other side. It will be seen that these teeth act by inter- 
cepting a part of the light from the portion of the plate or sensitive 
surface opposite which they come, while the portion so shaded is twice 
exposed, tirst at one side, and then at the other of the screen. The distance 
between the sides of the screen are made adjustable, so that, in case there 
are in the view any.long horizontal lines, as in architectural objects, such 


show angles at the joins. The same adjustment also serves to fit the 

instrument to work with lenses of different foci. 

1013. T. TurTON, Shejleld, ** Machinery for cutting files."—Dated 8th April, 
1865. 


This invention consists in the application of a fixed bed or stithy block 
over which the blank of a file to be cut (together or not, as the case may 
be) with a strip of Jead, type metal, or other suitable metal, is made to 
pass, and upon which it firmly rests during the operation of striking the 
chisel. The hammer and chisel, with the necessary adjuncts, are mounted 
upon a movable frame which takes the said bed or block for its centre, and 
by its means they are easily and simultaneously adjusted to any of the 
various angles required to be obtained in the process of forming the teeth 
on the pile and still retain their connection with the driving power. 

1015. J. Waite, Lambeth, “ Hand drilling machine.”—Dated 8th April, 

S05. 

This invention consists in the use of a bed-plate and socket, the former to 
serve as a firm base for the machine, or as a support for the article to be 
drilled, and the latier to hold the upright standard to which is affixed the 
working machinery. This consists of an axle fixed in a frame securely 
attached by bolts or otherwise to the said upright standard ; on the said 
axle is securely keyed a bevel wheel, which works into another bevel wheel 
fixed on an upright revolving spindle, secured in the upper part of the 
aforesaid upright stendard and in the before mentioned frame. The upper 
portion of the upright spindle is formed into a screw with a lever at the 
top, whereby the drill may be lowered so as to operate on the article to be 
drilled. The lower portion of the above-mentioned spindle is formed into 
a socket for the reception of the drill. A guide may also be supplied to 
ensure the vertical motion of the drill when actuated by the before- 
mentioned lever, and, if thought desirable, the upright standard aud socket 
may be made in one piece, whereby lightness and rigidity may be obtained. 
— Not proceeded with. 

1016. A. Stewart, Talbot-terrace, Westbourne Park, London, ‘‘ Abdominal 
and scrotal bandage.” —Dated lth April, 1865. 

This invention has for its object the support of the lower abdominal 
muscles, the penix, and the scrotum. The abdomen is supported by a 
bandage buckled round the pelvis held ,in situ by a brace which pulls up 
the front only of the bandage. The scrotum is held above the level of the 
perin@um by a case attached to the abdominal supporter, kept in situ by a 
tubular elastic strap running in a case attached at each side of the perin@um, 
passing round the thigh to fasten on the front of the abdominal passage. 
The penis is supported by a flap, which is a continuation upwards of the 
scrotal case and fastening upon the abdominal passage.—Not proce:ded 
with, 

1017. C. F. Gueerprant, Rosicre, Meurthe, France, “ Apparatus for 
deepening the bottom or bed of rivers, cunals, harbours, dc."—Dated 10th 
April, 1865. 

This apparatus consists of a sort of movable dam or breast wall, con- 
structed of timber or other suitable material, and sufliciently strong for 
resisting the impetus of the water, and provided with the necessary means 
for allowing the dam to be fixed by posts, anchors, or other similar means, 
at any spot where the boti:om or bed is to be deepened, suitable open spaces 
being left between the lower edge of the dam and the vottom or bed, for 
the purpose of causing the water, in passing through these open spaces, to 
be forcibly obliged to impinge on and deepen the bed or bottom, and, by 
the powerful current thus obtained, carry along with it gravel, sand, mua, 
or otber similar obstructions, while, after having thus procured the 
required depth of water, the dam is removed to another spot, where the 








same operation is again to be performed.—Not proceeded with. 
1018. R. A. Brooman, Fieet-street, London, *‘ Forming tapered rods and 
bits." —A communication.—Dated 10th April, 1865. 

This invention consists in forming rods aud bits tapered by means of the 
biting action of a chemical bath, instead of by grinding or filing, as here- 
tofore. Thus the patentee forms cylindrical rods, of circular or polygonal | 
cross section, into tapered or conical rods by causing them to descend and ' 
rise at uniform or differential speed, and to fixed or variable depth in an | 
acid bath, which dissolves the metal; the vertical motion of the rods may 
be imparted mechanically or manually, Tle vessel containing the bath is 
by preference placed under glass to allow the progress of the operation 
being watched. \ 
1020. W. Brooks, Bristol, “Heating files and jfile ‘blanks."—Dated 10th | 

\ 
| 


April, 1865, 

For the purposes of this invention, in place of heating files and file blanks 
by direct contact with a fire, as is usually the practice, each file or blank is 
piaced in a highly heated tubular or hollow chamber heated externally, 
and it is desirable that the hollow tubular chamber should not greatiy 
exceed the dimensions of the files or blanks which are to be heated therein 
Although it is not essential it is preferred that there should be several 
tubular chambers, each suitable for receiving a file formed in the same 
block or mass, which it is preferred should be of cast iron, coated exter- 
nally with tire-clay. These tubular chambers are set over a tire or furnace, 
and are heated thereby as evenly from end to end as may be, so that the 
files introduced therein may be uniformly beated irom end to end. These 
tubular or hollow chambers are usually closed at their back ends and open 
in tront. In manufacturing files the heating by the means above stated 
is peculiarly applicable when heating files preparatory to quenching or har- 
dening them, but the process of heating above described may be also 
resorted to when shaping or forging files. 

1026. D. Payne, Otley, Yorkshire, ‘* Printing machinery.”—Dated 11th April, 
1865. 


This invention consists, First, in an improved mode or means of obtaining 
a longer traverse of the reciprocating table without increasing the throw of 
the ordinary crank of the driving wheel, or increasing the dimensions of 
the machine. For this purpose the patentee makes the travelling wheel 
or wheels (by which the table is traversed) of such diameter that one-half 
a revolution thereof alternately in different directions for one revolution of 
the ordinary crank wheel shall give the required to-and-fro traverse of the 
table ; and instead of connecting the said ordinary crank to the axis of the 
travelling wheel or wheels, he connects it, when one travelling wheel is 
used, to a crank pin or stud fixed eccentrically in the side of the wheel, or 
when two wheels are used the stud will be fixed into both wheels, thus 
forming a crank ; and in either case he makes the connecting rod of such 
length that, when the ordinary crank is at the front centre, the other crank 
(on the travelling wheel) shall be at its back centre, and vice versa. The 
combined throws of the two cranks is cqual to the semi ci f of 


is placed a metal holder similar to a gasholder, and with space between 
its sides and the outer tank ; the holder is open at the bottom, and is secured 
by flanges and bolts from rising. A dome rises from the centre of the cover 
of the holder, and the top of the dome is provided’with a manhole. A tube 
carrying a float is carried down through the cover of the holder, and at a 
level above the cover of the holder there is a water outlet provided with a 
tap. The petroleum is admitted into the holder through a pipe entering 
the upper part of the dome on the cover; outlet takes place through 
another pipe furnished with a tap and connected to the lower part of the 
dome. There is a channel at the bottom of the tank for receiving all 
matters deposited, and for allowing a person to enter the holder to clean 
the inside when the tank and holder are empty. Water fills the tank and 
the holder ; then, to charge the holder, remove the cover from the float 
tube, close the manhole and open the water outlet tap, and open the petro- 
leum inlet tap ; the petroleum falls on the water in the holder and drives 
it out from the bottom thereof and from the outlet from the tank. Then 
close the water outlet and fillup with water, covering the petroleum inletand 
outlet pipes. To draw off petroleum, open the petroleum outlet tap, when 
the pressure of the water will cause it to run out through the outlet pipe. 
1028. R. A. Brooman, Fleet-street, London, “A new method of applying 
suction and blast, and the apparatus employed therein.” —A comimunica- 
tion.—Dated 11th April, 1865. 

The patentee claims applying suction and blast in metallurgical furnaces 
in manner and by apparatus based upon the employment of suction or 
vacuum acting by inversion from top to boitom, as described, in contra- 
distinction to apparatus which act by impulsion from bottom to top. 

1043. J. WALKER, Birmingham, ‘‘ Door locks and latches."—Dated 12th 
865. 


. 

Although this invention is principally applicable to latches having a 
sliding motion, it is also applicable to latches which will have a rising and 
falling motion. The invention as applied to the sliding latch of a door 
lock is performed as follows:—On the inside of the case of the lock, and 
underneath the sliding latch, is an axis on which a lever turns. The two 
arms of the lever are at right angles to one another, one being vertical and 
the other horizontal, The end of the vertical arm engages with the 
sliding bolt by means of a pin or other connection, and the horizontal arm 
has at its end a hole, through which a lock or latch spindle passes at right 
angles to it—that is, parallel to the axis on which the leverturns. In the 
two sides of the lock case, and near the end of the horizontal arm of the 
lever, are two vertical siots in which the spinale works, The knobs are 
fixed on the ends of the spindle. Underneath the horizontal arm of the 
lever is aspring which presses up the Jever and maintains the latch in its 
shot or projected position. By pressing down either of the knobs the latch 
is withdrawn, and by removing the pressure from the knob it rises, and 
the latch is shot forward. The position of the parts described may be 
inverted, and the withdrawal of the latch be effected by pressing the knob 
upwards instead of by pressing it downwards. 

1044. G. A. Monrenat, Paris, ‘‘ Apparatus for ejecting and spreading 
liquids and powder.”—Dated 12th April, 1865. 

This invention cannot be described without reference to the drawings. 

1045. J. M. Hart, Cheapside, ** Bolting and locking arrangements for saf 
and other doors.” —Dated 12th April, 1865. 

For the purposes of this inventivn the axis of the handle or other mover 
of the boit is provided, not only with a follower for following and fixing 
the bolts, and an arm or surface to give motion to such bolts, or with a 
series of such arms or surfaces, to operate a series of bolts, but also with 
another arm or surface, or series of them, to act upon and place in posi- 
tion a sliding abutment, or a series of them, for holding the bolts in posi- 
tion. The patentee forms each of the levers (sometimes called tumblers) of 
the locks with a series of gratings, and the bolts with a corresponding 
series of stumps at various regular or irregular distances apart, and eich of 
these levers has also other slot openings or notches to receive other stumps 
from the bed or other fixed or stationary plate of the lock, so that in the 
event of the axis, or of any one or more of the stumps, being cut or forced 
away, the parts may still be held together by others of them, so as to pre- 
veut the withdrawal of the bolt or bolts, ‘these levers may be of various 
regular or irregular shapes. The belly, or that part of each of the levers 
acted upon by the key (when the bolt, or a series of them, is not operated 
by such key), is formed with a projection, acting as a stop, to enable the 
key to hold the levers in position during the locking or uulocking by the 
means employed to operate the bolts, 

1047. F. Barry and E. B. Savers|Grajfton-street, Dublin, “ Guide applicabl 
to sewing machines.”"—Dated 12th April, 1865. 
This invention cannot be described wichout reference to the drawings. 





ADVANCE IN THE Price or Corper.—The price of copper has 
advanced £20 per ton. The present prices are:—Tough ingot, £116; 
selected, £119; and Brazil sheet, £123 per ton. 


Locomotive Buinpine 1n Cauirorn1a.—The first locomotive ever 
built in California has just made its trial trip on the San Francisco 
and San Jose Railroad. The cylinders of this locomotive are 1éin. 
in diameter, with a 24in. stroke; the driving wheels Oft. in 
diameter, length of locomotive 26}{t. over frame; diameter of boiler 
44in., containing 141 twoinch tubes 11ft. in length ; total weight of 
locomotive thirty tons. ‘T'he locomotive drew four cars, containing 
300 invited guests, aud on the return trip made two miles in 108 
seconds, the best time yet accomplished on that side of the Rocky 
Mountains. 

Norru Srarrorpsaire Steet, Iron, anp Coat Company, Burstem 
(Lumen). — This company was originally formed to work twu 
exceedingly valuable mineral estates in the neighbourhood of 
Burslem, held, the Grange estate, under a lease from Lord Camoys, 
and the Dogcroft under Mr. W. Heath. The company commenced 
operations in the early part of last year on the Grange estate, but 
not having complied with the terms of their lease by providing, by 
Lady-day last, engines of sutlicient power for raising coal andiroustone, 
Lord Camoys’ agent (as stated in Tue Enarneex at the time) com- 
menced proceedings for obtaining re-possession. Costly suits in 
Chancery were the result, in which his lordship obtained judgments 
which not only gave him possession of the estate, but handed over 
to him the plant and other property of the defaulting lessors, The 
directors lodged an appeal against the decision, but in the meantime 
a movement was made amongst the shareholders, headed by Mr. 
Charles Potter, of Manchester, in favour of winding up the company 
voluntarily, and dividing the assets, pro rata, among the share- 
holders who had paid the last and previous calls. Mr. E. Hull, on 
the other hand, sought to induce the proprietors to consent to the 
wind-up of the company and the formation of a new company under 
the title of the Burslem Coal Company (Limited). ‘hese rival 
schemes were brought under the uotice of the shareholders at a 
meeting held at the London Tavern a few days since, when Mr. 
Potter stated that he had had an interview with Lord Camoys, and 
had laid before him certain proposals adopted at a previous meeting. 
His lordship, after a long conversation, came to the resolution that 
he would not grant a new lease to the present company, but that he 
would take the lease into his own hands, sell the company’s property 
for the best sum he could get for it, and if anything were left after 
paying his expenses he would hand it over to the company. Mr. 
Potter then moved his resolution, deprecating the further proceeding 
with the litigation against Lord Camoys, and threatening that if the 
course were adopted he should apply to have the company wound 
up under inspection. Mr, Martin, managing director, desired the 
shareholders carefully to weigh the consequences of an immediate 





the travelling wheel or wheels, and, thercivre, cannot cause more than half 
a revolution thereof; and as the ordinary crank is moving from the front 
to the back centre, the second crank is moving from the back to the front 
centre, and so on tor the other positions of the stroke; and as at the com- 
mencement of the traverse the second crank is at the back centre, and at 
the termination of the traverse at the front centre, it follows that the dis 
tance between these two positious of that crank must be so much less than 
the distance of the positions of the axis of the wheels as the throw of the 
sa‘d crank, and thus he is enabled to obtain a traverse equal to the com- 
bined throws of the two cranks without increasing the throw of the 
ordinary crank, This invention consists, Secondiy, in improved means of 
giving a uniform or even supply of ink, or other colouring matter, to the 
type or block. For this purpose he employs, instead of the ordivary dis- 
tributing table, a carrying roller, and places the distributing or inking or 
colouring rollers in contact with it, and he makes the said carrying roller 
of suffi t ci fi that, with part circumference of one inking 
roller, it will equal the type or block surface required to be inked or 
coloured, and he also gives an endwise motion to this roller, The inven- 
tion consists, Thirdly, in an improved mode or means of gripping and 
holding the papers to be printed on cylinder machines without requirivg 
the feed to move up and down. For each feed board he employs a 
pair of grippers, which are opened and closed at the proper time for 
seizing the paper and placing it in the cylinder to be priuted, and after- 
wards opened to release the paper, the said grippers being worked by ordi- 
uary cams or tappets. 


1027. R. A. Brooman, Fleet-street, London, “Apparatus for storing petro- 
and other in diquids of less specific gravity than water.”— 

A communication.— Dated 11ta April, 1865. J 
This apparatus consists of a well or tank of metal or masonry, in which 








winding up. He called attention to the present aspect of the case, 
Both the Lords Justices had distinctly stated that although the com- 
pany had in law forfeited their lease, yet the court must look very 
carefully at the conduct of Lord Camoys, who had, by his agent, 
stood by while the company was spending large sums of money, 
thereby tacitly acquiesciag in what they were doing. He thougut 
that before they decided to wind up the company they should look 
to the probable value of the property should they be secured in the 
possession of it. A company in the North of Evgland had recently 
offered a sum equal to 400 per cent, on the outlay on a neighbour- 
ing colliery which had been opened since their undertaking com- 
menced, and if they could secure this lease they would secure what 
was equal to £10,000 or £12,000 in money value. In reply to a 
shareholder the secretary said the calls in arrears amounted to 
upwards of £7,000 ; and the chairman remarked that one argument 
against an immediate winding-up was that there might be some 
difficulty in enforcing payment of these calls. After some conver- 
sation, Mr. Potter’s motion was put, and lost by a majority of one, 
Mr. Hull's first resolution, as stated above, found no seconder, and 
he thereupon withdrew it and several others depending upon it. 
The general feeling of the meeting afterwards appeared to be in 
favour of carrying on proceedings against Lord Camoys, selling the 
Dogeroft to some other company, and concentrating the energy of 
the company on the Grange estate in the event of winning against 


Lord Camoys. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Ow ’CuAnGe 1x Brewincuam AND Wotvernamrron: Good General 
Season Demand for Finished Iron from Foreign and Home: 
The Levant, Indian, American, and Australian Markets; Good 
Qualities needed at the Antipodes: Under-production of Puddled 
Jron—Pic Trave: Great Sales for Forward Delivery ; Consumers 
Anticipating a Heavy Spring Trade—New Zeauanp Iron: Jis 
Properties — Immense INCREASE IN THE PRODUCTION OF PRUSSIAN 
Steet: Figures Given—Tux Ramway Companies AND THE Pao- 
poseD New Tarire: The Railway and the Canal—Harpwatss : 
Healthy Condition : Localities Specified—BisminGHaM CHAMBER OF 
ComMERCE AND ARBITRATION TRIBUNAL. 

Yesterpay on ’Change in Birmingham there was a numerous 
att of repr tatives of the great ironmaking firms of 
Staffordshire and East Worcestershire, and the reports they brought 
as to the current demand was, for the time of year, quite cheering. 
Orders continue to be received for both foreign and also home con- 
sumers, which show that the consumption of iron is larger than 
usual in the middle of the Christmas quarter. Further, it would 
seem that the general demand is increasing. A fair trade is being 
done with the Levant, and somewhat more than recently with India 
also. The orders by the last mail for New York are of more value 
than were those received by the previous mail. Specifications to 
hand in this district, however, while they are on increase, are never- 
theless for small quantities only; but any quantity between fifty 
and a hundred tons received in South Staffordshire by one mail for 
Transatlantic markets is indicative of a revival in the demand for 
the brands of South Staffordshire. But much heavier quantities are 
demanded from North Staffordshire, and certain firms here are 
beginning to make a quality which shall successfully compete with 
that produced in the northern division of Staffordshire, where 
finished iron is being made for export to America at lower 
rates than are accepted generally in South Staffordshire. 
Relative to the sorts of finished iron most in demand this week, 
we have to report that sheets occupy the first place, espe- 
cially those of a good quality, used by the galvanisers, 
who have est::blished a reputation for the excellence of the sheets 
which they send out. From Ausiralia excellent specifications are 
being brought by every mail, and there is a great cry in that 
country for good iron. We have now before us a letter from a 
Melbourne firm forwarded by the last mail to a house in Wolver- 
hampton, complaining that there are “a great many different brands” 
in Melbourne, sent out from this country, yet that they are unable, 
although they order it from their agents here, to get the quality 
that they require. For sheets of this description the makers, who 
have not yet been getting list rates, are approaching as nearly as 
possible, yet they retain their customers. Somewhat more is being 
done in plates this week than was the case last week, and some 
good orders for this kind of finished iron are in hand for Calcutta. 
Heavy orders have also just been taken for plates in Liverpool by 
the North of England and by South Wales firms, at prices with 
which this district cannot compete. For boiler plates in particular 
the home demand is slightly falling off, and some houses who have 
been refusing other than list rates are now beivg successfully 
shouldered in a few markets by makers who accept 10s., and some- 
times 15s. under those prices. This competition in boiler plates 
arises out of the falling-off in the demand for ship-plates, 
the firms who made arrangements to meet the great demand 
at one time experienced for the latter, having recently turned 
their attention to the producing in larger quantities the better 
quality required for boilers. ‘The makers of boilers resist the use of 
less valuable descriptions as long as they can; but they are com- 
pelled to yield to their customers, who are now, in many instances, 
refusing to give more than 53. a ton extra upon the lower rates for 
a quality that possesses the value of having been long tested and 
approved. But the producers here of the best quality are resisting 
the downward direction of prices, and they will continue to do so as 
long as they are able. They express to us their determination 
rather to be short of orders for a time than to give way in the 
matter either of price or quality. We are inclined to think that 
should this firmness be displayed for a few weeks prices of best iron 
will be kept up. Genaoa merchant iron is in excellent request ; 
and mercbants were in Birmingham yesterday, and in Wolverhamp- 
ton on Wednesday, trying to purchase for immediate delivery from 
makers to whom they do not apply when their wants are easily met 
by other firms. The make of puddled bars keeps under the con- 
sumption wherever there is anything like activity at the mills; and 
the rare occurrence in the history of first-class firms presents itself 
here and there of purchases of puddled bars being made for such 
establishments. 

Pigs continue in request. Makers report a demand for their 
commodity extending in delivery throughout a period almost 
unprecedented ; but while prices are firm, and in favour of sellers, 
they are, they say, unable to get an advance proportioned for the 

reat demand that exists for the material. It is no uncommon thing 
or makers to have sold all their make upto February. There are 
tmuany who have sold all they will be able to turn out up to a much 
later period in the new year. ‘The sales that are taking place and 
the offers that are being made are not to supply immediate wants, 
but rather in anticipation of a great demand for finished iron next 
spring. Makers of finished iron are not hesitating, in several 
instances, to offer to buy pigs at makers’ rates now current, to be 
delivered 100 tons a month throughout the whole of next year; and 
we are assured that one finished iron firm bas made a proposal to 
take 500 tons a month all next year at the rates now quoted. 

The attention of the iron trade has been prominently directed to 
various specimens of iron manufactured from the titaniferous iron 
sand of New Zealand, an ore which exists in large quantities in that 
colony. The following is the analysis :— 

Protoxide of iron .- .. «. oo ee 
— of titanium, with silica., 
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Iron obtainable on smelting .. .. «2 «+ ss os 75 per cent. 

Mr. Charles Martin, C.E., has imported 100 tons of the sand, and, 
at a small furnace erected in Wellingborough, has produced a 
superior quality of pig iron, which has been manufactured into the 
finished article by Mr. David Hipkins, of Westbromwich. The 
iron thus made is said to be of a very superior description, the bars 
standing a test of fifty tons when made into acable. It is proposed 
to manufacture pig irou, by means of charcoal, in New Zealand, and 
bring it over to England as ballast. It is calculated that it can be 
delivered in the ‘'bames, in ingots ready for working into merchant 
iron, at less than £5 a ton. 

H. H, Von der Hohe, of Birmingham, writes to one of the daily 
papers of that town as follows :—" It may be interesting to many 
of your readers to know the quantity of cast steel Mr. Krupp, of 
Essen, produces, and I therefore take the liberty of giving you a 
translation of the report of the Essener Chamber of Commerce :— 

Pp produced in 1852 14 millions of centners (at 100 lb. or 50 kilo. 
each centner); in 1861, 10 million centners; in 1462, 13 million 
centners; in 1863, 25 million centners; and last year, 54 million 
centners, The works contain 350 casting places and mefiles, 136 
steam engines, 31 steam hammers, 110 forges, 508 machines, and 
employs 6,600 workmen.” 

Coal is in better demand for forge and mill purposes, but not at 
a ys = papel k. he general — is from oe 6d. to 83. 6d. for 
orgecoal; and for a superior ity for ball furn r 
Se ee 7h ‘0 perior quality for bal ace purposes, 

The railway companies are being pressed for a reply to the 
communications {rom the ironmasters on the high tariffs, and some 
further correspondence has taken place, leading the trade to sup- 
Pose that the railway companies very much wish to stave off oppo- 
sition in Parliament. An early reply is expected, so soon, probably, 
as railway and canal companies have been able to adjust matters, 


whereby the latte: 
he y ~— ¥ shall not have an advantage over the former in 





The hardware trades of this district remain as last reported. In 
Birmingham tbe principal industries are in an animated condition ; 
but the strike in the gun trade still continues. The makers decided 
last week that unless the men returned to their work, the order for 
short Enfield rifles, upon which the dispute arose, should be sent 
back uncompleted. ‘The men on strike, however, informed the 
masters that they could send back the order referred to unexecuted 
rather than they would resume their employment at less than the 
~~ asked. They also resolved to form a co-operative society. 

n Wolverhampton the respective branches are in a healthy 
condition; and at Bilston activity prevails. At Willenhall the 
demand for locks is steady; the currycomb trade is still improving, 
and the gridiron and fryingpan makers are well engaged. At 
Wednesbury and Darlaston the works are in full operation; while 
at Westbromwich the ironfounders are busy. The chain cable and 
anchor trades of Dudley, Stourbridge, and Tipton are in receipt of 
large orders. 

The Birmingham Chamber of Commerce have undertaken, through 
their council, the settlement of disputed commercial questions sub- 
mitted to its decision by one of its members, in accordance with the 
bye-laws they have laid down. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent ) 

Tue West Iron Trave: No Changes of Importance: American 
Engagements; Closing of the Northern Ports; Home Requirements 
Large: Pig Iron in Active Demand— Tue Tin Puate Trave: 
Home Sales Less than Expected: Foreign Shipments Large—Steam 
anv House Coat Trapes—Tue Conrract ror THE ALEXANDRA 
Docxs—AnoTHER Project ror A BripGe OvER THE SEVERN— 
—Dervtation TO THE Great Western Direcrors—TRApE or 
Sourn Wates: Shipments of Iron, Coal, and Patent Fuel for 
October—MonmoutH AND Ross AND Monmoura AND COLEFORD 
Ramways—New Couiierres IN THE Raonppa VaLtier—THe 
PROCEEDINGS AGAINST THE TREDEGAR COMPANY ARISING OUT OF 
THE LATE Expiosion: Dismissal of the Second Summons. 


No important changes have taken place in the iron trado since last 
week, and there is but little new to report. Houses doing business 
with the States have still many inquiries as to prices and delivery, 
but the actual engagements entered into are few in number, and 
the demand is not quite so brisk as expected in some quarters. The 
closing of the Baltic and Canadian markets for the next few months 
would, under ordinary circumstances, vffect the trade to a consider- 
able extent; but, owing to the large requirements of home buyers, 
this has not been the case during the present season. The 
——- in hand are principally for railway iron, and South 
Wales continues to maintain the reputation it has so long held for 
rail making. Rails are quoted £7 2s, 6d. to £7 10s. per ton net at 
the works, and bars £7 to £7 7s. 64. For pig iron there is an 
active inquiry, and prices are maintained without difficulty. The 
tin-plate trade is in a fairly satisfactory state, although the home 
sales are rather less than was anticipated ; but the foreign shipments 
continue to increase. The steam coal collieries are in pretty 
regular employ, and house coal merchants are very fairly off for 
orders. 

The contract for the Alexandra (Newport) Docks has not yet 
been given out; but it is believed the matter will be finally decided 
on Thursday. Since the last meeting of the directors Messrs. Savin 
and Ward have sent in an estimate, making altogether six compe- 
titors, Mr. Logan not having tendered, as was stated in a previous 
report. All the tenders have been handed to Mr. Abernethy, the 
engineer, in order that he may re-consider his estimate. 

Another project is before the public for a bridge over the Severn, 
and this time tho public bodies of Gloucester are the promoters. 
It is proposed to cross the river above Sharpness point, with branch 
lines, to Sydney on the Welsh side, and to Dursley on the Glouces- 
tershire side. This, it is urged, would serve both the Midland and 
Great Western Companies, and if carried out, would do away with 
the necessity of either a Severn Junction or high level bridge 
scheme. A deputation from the Gloucester Chamber of Commerce 
has waited on the Great Western directors to urge upon them the 
adoption of the new scheme, and Mr. Gooch promised that the 
matter should have their careful consideration. Judging from ante- 
cedents, it is not very probable that the Great Western and Midland 
will agree to give up their respective projects for a bridge over the 
river. 

The shipments of coal and iron, foreign and coastwise, for the 
month of October, from the South Wales ports, show an increase 
over the shipments for the corresponding month of last year, ex- 
cepting Swansea and Llanelly, where there is a decrease in the 
coasting trades :— 

Exports or Coan. 
October, 1865. 
Tons. 


October, 1864. 
Tons. 


Cardiff .. .. oc os eo 123,892 ee 120,713 
Newport co ee ° 27,122 ° 26,390 
Swansea... .. «2 of +e 42,928 42,275 
Lianelly .. oe oc «+ oe 123,177 8,778 
SuirMENts CoasTwIsk, 
October, 1865. October, 1864. 

Tons. Tons, 
Cardiff .. 2. os o 78,513 75,015 
Newport ee 57,019 54,230 
Swansea... «2 «+ ee 23,046 26,315 
Lianeliy .. oo oo 21,457 26,161 


There were also exported from Cardiff, 18,256 tons of iron and 
4,432 tons of patent fuel; from Newport, 5,828 tons of iron; and 
from Swansea, 286 tons of iron, and 6,383 tons of patent fuel. Of 
the iron exported from Cardiff, 3,200 tons was sent to Alexandria, 
3,200 tons to Constradt and St. Petersburg, 2,000 tons to Catania, 
2,315 tons to Lisbon, 2,000 to New York and Baltimore; while Italy 
was also a considerable customer. 


The Monmouth and Ross Railway, the bill for making which was 
passed at the close of the late Parliament, promises to be a decided 
saccess. The first meeting of the directors was held last week, 
when it was determined to delay commencing operations until the 
fate of the proposed bill for a line from Ross to Tewkesbury is 
decided. The county town of Monmouthshire has been heretofore 
almost shut out from the outer world for want of railway communi- 
cation. Operations are daily expected to commence on about two 
miles of Jand which is in the hands of the Monmouth and Coleford 
Railway Company, and although the Commissioners of Woods and 
Forests demand high prices for their land through which the line 
will pass, hopes are entertained that moderate terms will be arranged. 
This line will open a vast tract of agricultural country to the 
collieries of the Forest of Dean, and enable them, when the Mon- 
mouth aud Abergavenny line is completed, to more successfully 
compete with the collieries of South Wales. 

In last week’s Excineer it was stated that Messrs. Davies and Co., 
of the Rhondda Valley, were about erecting 600 cottages, but we 
omitted to mention that they were to accommodate the workmen of 
several new pits the firm are actively engaged in siuking. 

Although tho Llanelly Iron Shipbuilding yard has been opened 
but two years, the sixth iron ship, the Concord, has just been 
launched. Her dimensions are—length of keel, 115ft.; breadth of 
beam, 24ft. ; depth of hold, 14}ft. ; and she will carry 430 tons. 

At an adjourned special petty sessions at Tredegar, the hearing 
of the second summons against the Tredegar Iron and Coal Com- 
pany, at the instance of Mr. Lionel Brough, Government inspector, 
was resumed, when Mr. Simons appeared for the prosecution and 
Mr. James for the company. The charge was for a breach of the 
second general rule, the allegation being that a little cross hole, 
near to where the explosion of the 16th of June occurred, was not 
properly fenced. At the last sitting the case for the prosecution was 
closed, and Mr. James addressed the bench for the defence; and 
the case was adjourned to hear witnesses for the defence. 
Mr. James, before calling evidence, read the following report of Mr. 
Evans, late Government inspector of the South es district, 
relative to an explosion which took place at the Plymouth Works, 


Merthyr, in 1860, and which Mr. James said seemed to him exactly 
similar to the one now under investigation :—“ Gas accumulated at 
the end of a level; the fireman knew of the gas, and placed at some 
distance from the point of danger signal boards and cross timbers, 
intended to prevent persons from going into the level. Some colliers 
having heard a communication had been made from this level to 
avother, to the rise, and that it would very much shorten the 
distance to the working places, proceeded along it, passing the 
signals, and also exposed their naked light to the gas, when au 
explosion took place and two boys lost their lives. Now, it appears 
they must have crawled under the cross timbers to get to the face of 
the level, and these signals are well understood to indicate danger 
and the presence of gas. They were to blame for going into avy 
part of the workings other than where they were employed. The 
over-man of the pit ought not to have allowed the gas to remain so 
long in the level. It could easily have been removed ; it only wanted 
afew yards of brattice to direct the air to the face of the workings.’ 
In that report there was not a single hint of any infringement of 
the rules—that the cross timbers were not a suflicient fencing ; nor 
was any one summoned before the magistrates. Mr. Simons said 
he admitted that cross timbers were signals to show danger, but 
contended that the case did not apply to the one under consideration, 
as there was no infringement of the second general rule. Mr. W. 
Adams, mining engineer, was the first witness for the defence, and 
on being asked what his opinion was as to the fencing put up at the 
little cross hole, Mr. Simons objected; he contended that they had heard 
the description of the fencings, and it was not for Mr. Adams or 
anybody else to slip into the shoes of the bench, and give his 
opinion whether this was a fence or not within the meaning of the 
second general rule. That was a question entirely for the bench. 
Mr. James having argued contra, the bench decided on admitting 
the evidence, aud Mr. Adams said that the little hole was properly 
fenced off. Mr. M. Truran, colliery manager to the Dowlais Com- 
pany, and Mr, A. Bassett, C.E., mining agent to Lord Tredegar and 
others, also deposed that, having regard to General Rule 2, the fenc- 
ing in question was a proper one. The bench gave the following 
decision in writing :—“ Our judgment is, that although the top of 
Roberts’ heading was not at the time of the accident a working 
place within the meaning of Rule 1, that is a place where meu were 
at the time actually working, or required or allowed to work or 
enter, we think it does not follow that it was not a place in actual 
course of working and extension within the meaning of Rule 2. 
We consider it was such a rm The workings had been going ou 
there until the removal of the door; they were intended to have 
been resumed as soon as the gas had been dispersed; the place 
therefore was, at the time of the explosion, a place in actual course 
of working, although not an actual working place. We are there- 
fore of opinion, first, that it was not a place within the second 
general rule; and, secondly, that if it was such a place the fencing 
was sufficient to meet the requirements of that rule. The summons 
is therefore dismissed.” Mr. Simons applied fora case, which was 
granted. The third gainst the pany, for allowing 
unlocked lamps to be used, was postponed till December llth, Mr. 
Simons observing that he thought his friend and himself would bo 
able to agree ona case; if so, all the bench would have to do would 
be to sign it. 














SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

Tue Guiascow Pia Iron Manker—Tue Enoinsers anv Snir- 
BUILDERS IN ScOTLAND—THE MALLEABLE Iron Works—Ena@inecus 
Too. Makers—Suipment or Coats rrom Greenock—Riverrisu 
Macuines sy D. Cook ann Company, Giascow—Tue Luama 
Sreamer—Contracts Enxterep into py Messrs, Wa. Denny 
Broruers, Dumparton—Conrracts Exrerep into BY Messrs. J. 
ano G. Tompson, Suirsuipers, Guascow—Datty Service or 
STEAMERS BETWEEN GLascow AND Liverpoon.—New Dock ar 
Lerra—Tue Manvuractors or Pararrin Or From Pear—‘Tnu 
Gro.ogicaL Sociery at Guascow—Tue Roya Scorrisa Sociery 
or Arts—Gtascow Brivazs Binn: Parutamentary Norice— 
Scorrisn Raruway Bunis: Parwamentary Novices. 

Tne pig iron market in Glasgow is keeping firm prices, slightly 

advancing. The following are each day’s prices since our last quota- 

tion ; for No. 1 G.M.B., on the 9ti: inst., 57s. ; on the 10th inst., 57s. 
8d.; on the 11th inst., 57s. 6d.; on the 13th inst., 57s. 6d.; on the 
14th inst., 57s. 6d.; and on the 15th inst. the prices realised were 
57s. 9d. cash, and 58s. 14d. one month sellers, remaining at 57s. 9d. 
prompt, and 58 to 58s. 14d. one month, with buyers _ per ton lower ; 

No. 1 G.M.B., 573. 6d. ; No. 3, 57s.; Middlesbro’ Warrants, 51s. 6d. 

to 52s., cash. 

Numerous complaints are beginning to be made by the engineers 
and ship builders throughout Scotland for want of work, and al- 
though not exactly without foundation, they are perhaps more 
imaginary than real. The great demand for vessels, engines, and 
machinery of nearly every description (with the exception of cotton 
spinning and weaving machinery) caused by the American war 
abroad, and our prosperity at home, has accustomed our engineers 
and shipbuilders to a state of trade which cannot be expected to 
continue ; therefore when a slight reaction takes place, and instead of 
orders being pressed upon them they are obliged to go and seek 
them, they feel it more than they otherwise would have done had 
trade continued in its usual state. Merchant bars are still in great 
demand, and the malleable iron works continue to be very busy. 
Engineers tool makers are still unable to fulfil their orders in time 
owing to the continued demand for their goods. 

The following shipments of coals were made last week from 
Greenock, viz., 126 tons by Anna for Rio Grande, 80 tons by Othello 
for Newfoundland, 328 hhds. by Demerara for Trinidad, 215 tons, 
and 670 hhds by Margaret Smith for Demerara, 95 tons by 
Melampus for Stranraer, and 263 tons by a new steamer for 
London. 

Messrs. D. Cook and Company, Engineers, Glasgow, sent away 
last week three of their patent steam rivetting machines, one of 
them for a marine engineering firm in Bremen, and two of them to 
the order of a large engineering firm in London. These machines 
are made when required to punch, shear, and rivet; they are made to 
rivet either horizontally or vertically, and are well adapted for 
girders and cylindrical or square boilers. One of the machines sent 
last week weighed 12} tons, and could punch a rivet 5 feet from 
edge of plates. About thirty of these machines have been turned 
outby Messrs. D, Cook and Company since they obtained the patent. 

The Liama, a magnificent new paddle steamer, just finished by 
Messrs. Caird and Company, shipbuilders, Greenock, for the Messrs. 
Burns, to carry mails and passengers between Glasgow and Belfast, 
steamed up the Gareloch on Monday for the purpose of having her 
compasses adjusted. She is reported to have steamed very fast. 

Messrs. William Denny and Brothers have contracted with the 
Austrian Lloyd's Steam Navigation Company to supply two screw 
steamships of 166) tons, propelled by machinery of 250-horse 
power, being repeats of the Jupiter, Juno, and Minerva, already 
built for that Company by the Messrs. Denny. They have likewise 
laid down a screw steamship of 1400 tons, to have engines of 220 
horse power. The machinery of all these vessels will be supplied Ly 
Messrs. Denny and Co., engineers, Dumbarton. 

Messrs. J. and G. ‘Thomson have contracted to build a vessel, to be 
called the Weasel, for the Messrs. Burns. She is to be similar to the 
Beagle, which was run down in the Channel on Wednesday last by 
the screw steamship Napoli, and is to run between Glasgow aul 
Belfast, for carrying goods alone. Her principal dimensions are— 
length of keel and forerake, 195ft.; breadth of beam, 26ft.; depth 
moulded, 14ft.; tonnage, 454 tons; yes 80 horse. The same 
builders have also received orders to build two saloon steamers, thx 
one to be 210ft. long, 22ft. broad, and 9ft. Gin. deep; and the other 
to be 152ft. long, 20ft. broad, and 8ft. deep. 

About the beginning of the next year a daily service of steamers 
will run between Glasgow and Liverpool. The vessels will be owned 
jointly by the Messrs. Burns and the Messrs, Langlands, both of 

‘Ow. 





Two new docks are to be made on the East Sands at Leith—an 
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outer and an inner dock, but only the outer dock has been contracted 
for in the meantime, which will have an area of about 34 acres of 
water space and 19 acres of wharfage. ‘‘The cost is estimated at 
£223000. The plans have been prepared by Messrs. Rendle and 
Roberts, civil engineers, and the contract is taken by Mr. Scott, of 
Kilmarnock ; the time allowed to finish the works is three and a half 
years, aud about one and a half years bave already expired since the 
work was commenced, but the whole of that time has been well 
employed, as the whole of the entire area cf the dock is already 
enclosed by a strong sea wall, lined inside with puddled clay; so that 
now the contractor is ready to commence the excavation of the dock. 
The material excavated will be used to make up the quays. The 
dock when finished will be 2ft. deeper than the Victoria Dock. 

The manufacture of paraffin from the peat mo-s abounding in 
Stornoway, is at present being carried on extensively as an experi- 
ment, not as a mechanical or chemical experiment, for mechanically 
and chemically the success of the undertaking is beyond a doubt, 
but as a commercial speculation—the question as to whether it will 
pay or not has yet to be solved, and the projectors are now giving 
this most important consideration a very fair trial. They have 
erected steam engines and machinery, constructed furnaces and 
tramways, and gone into it largely, as will be seen from the fact that 
they pay at the rate of £500 per annnm in wages for the cutting of 
the moss alone. 

The first meeting this session of the Geological Society of Glasgow 
was held lust week in their hall in the Andersonian University, 
Edward A. Wunsch, Esq., one of the vice-presidents, in the chair. 
After the minutes of last general meeting were read, and a number 
of gentlemen admitted members of the society, the secretary exhi- 
bited and described a new chart of fossil crustacea, arranged and 
drawn by Messrs. J. W. Salter, F.G.S., and Henry Woodward, 
F.GS., &e. It contained upwards of 490 figures, beautifully en- 
graved by Lowry, and showed at a glance the various genera of 
crustaceans belonging to each of the geological formations. He also 
exhibited and briefly described several fossils new to the Scottish 
carboniferous fauna, including one new to science. Mr, Wunsch 
exhibited numerous specimens, diagrams, and sections illustrating 
his “ discovery ” of fossil trees buried in volcanic ash in Arran, and 
read a paper on the subject, the joint production of himself and of 
Mr. Jolin Young, of the Hunterian Museum, Glasgow. The speci- 
mens consisted of transverse sections of full-grown trees, 15in. to 
20in. in diameter—showing structure throughout, as well as of nu- 
merous stems, branches, leaflets, &c., all mineralised, and the struc- 
ture finely preserved, and well shown, in the polished specimens 
especially. ‘I'he paper gave a description of where the fossils occur, 
of the beds containing them, and of their position. Some remarks 
having been made by Mr. John Young and Dr. Bryce, the meeting 
separated. 

The Royal Scottish Society of Arts held their general annual 
meeting on Monday night last, in their hall, in George-street, Edin- 
burgh. The chair was occupied by the president of the society, 
Mr. Charles Cowan, of Valleyfield, who, before leaving the chair, 
delivered his retiring address, in the course of which he referred to a 
number of the great public works now in progress in London, such 
a3 the Main Drainage scheme, the Thames Embankment, the 
Underground Railway, &c. He then spoke upon the Bessemer steel 
process, and stated that there were now in Great Britain seventeen 
large Bessemer steel works, producing steel at £20 per ton below the 
average price at which it was sold before it was invented; and in 
these establishments there are erected, or in course of erection, no 
fewer than sixty converting vessels, capable of producing from three 
to ten tons of steel at acharge. ‘These vessels can produce weekly 
(000 tons of steel, which is equal to fifteen times the entire produc- 
tion of the metal before the introduction of the Bessemer process. 
Although it may be said to be yet in its infancy the invention is 
capable, even at its present rate of production, of effecting a saving 
in Great Britain alone of not less than £6,240,000 per annum. After 
going into some of the details of the Bessemer process Mr. Cowan, 
in relerring to the Atlas Jron and Steel Works, in Sheffield, stated 
that more extensive cupolas and heavy hydraulic machinery were 
being constructed there, whereby three men would be able to pro- 
duce 100 tons of Bessemer steel per day. He also gave some par- 
ticulars about the rolling of armour-plates at these works, and after 
describing the rolls, rails, turntables, travelling cranes, steam ham- 
mers, &e., he stated that the consumption of coal was 7,000 tons in 
four days. and of iron 1,000 tons weekly, and that the Midland 
Railway Company are = yearly £35,000 for carriage. ‘Ihe 
numerous furnaces are blown out at twelve o'clock on Saturday, 
and are “ built up” by the following Tuesday, 300 tons of fire-brick 
being required for that purpose weekly. The largest steam hammer, 
with a “tup” of 18 tons, has a fall of 14ft.; the anvil is a mass of 
iron weighing 87 tons, and the foundation for it alone cost £4,000. 
‘Lhese are only a few of the more distinctive features which belong 
to the Atlas Works. The next thing noticed was the Mackay rifled 
gun, which had proved itself superior to all others in the experiments 
which have taken place during the last twelve months. Mr. Cowan 
then gave details and description of the Schultze gunpowder, non- 
explosive gunpowder, Harrison’s pneumatic loom, the development 
of electric telegraphy, and other subjects. 

The Clyde trustees are going to Parliament in the ensuing session 
for leave to bring in a bill to provide for effecting the following 
objects, viz., the removing and rebuilding of Hutchinsontown 
bridge; consolidation of bridge trusts, and transference of suspen- 
sion bridges to Parliamentary trustees in Giasgow bridges; additional 
borrowing powers; contribution by Clyde trustees; repeal and 
amendment of Acts. It has been decided that Messrs. Gwynne and 
Co., of London, shall be paid a royalty for the propelling apparatus 
of the new Clyde ferry boat described in Tux Exoinesr a few weeks 
since, as it appears that this — of propulsion and several of the 
details are inciuded in one of Mr. Gwynne’s patents. 

‘The Highland Railway Company are going to apply to Parliament 
during the ensuing session for leave to bring in a bill for an Act 
to authorise and empower them to construct a railway from near 

Dunkeld to Perth, and a branch railway; power to double portion of 
existing line; additional capital; powers to the Caledonian and 
North British Railway Company to subscribe; amendment of Acts, 
&e, 

There are also going to Parliament during the ensuing session for 
additional powers for extension, amalgamation, borrowing powers. 
&e., the Great North of Scotland Railway Company, the Caithness 
Railway Company, and the Sutherland Railway Compar y. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL: Steam Service between Clasgow and Liverpool: Launch of 
a Screw Collier; Mersey Docks and Harbour Board—Revivat or 
Tae TUNNEL UNDER THE Mersey Scugsme—State or TRave: 
Sheffield: South Yorkshire—Ratway Prooress: New Line from 
Manchester to Preston: London and North- Western v. Manchester, 
Shejfield, and Lincolnshire—Ramway Exainemen—Hveit Docks— 
‘tus Lats Saerrietp Inunpation—New Canat Crarr—Norie- 
Kasten Rareway—Norta-Eastern District: The Coal Trade: 
iartl-pool: Presentation ot a Public Park to Middlesbro’: Tyne 
Engineering Company: Launch of a Screw Steamer. 

Severat Liverpool matters invite attention, as usual. Messrs, Burns, 

in conjunction with Messrs. Langlands, intend commencing a daily 

service, by means of screw-steamers, between Glasgow and Rivapest 
in the beginning of next year. 

Messrs. Bowsler, Chaffer, and Co. have launched from their yard, 
at Seacombe, a screw collier, built for Messrs. John Bacon and Co., 
and of the following dimensions:—Length, 180ft. Gin.; width of 
beam, 26ft.; and = of hold, 17ft. She will be fitted with engines 
supplied by Messrs. James Jack and Co., of Liverpool. The steamer 


was named the Agnes Jack. At the last sitting of the Mersey Ducks 
and Harbour Board the works committee recommended that a bill 
be —_—< in Parliament ia relation to the following subjects, viz: 
—The conversion of the low-water basin, Birkenhead, into a wet 





dock ; ‘alterations in the Woodside basin, &c.; and the excavations 
of the foreshore at’ the northern entrances, Birkenhead. The 
estimates of the cost of the proposed alterations were also submitted. 
The cost of closing the low-water basin was estimated at £121,280, 
namely :—River wall and dam and wall at the east end of the basin, 
£72,525; wall and quay in front of the present landing-stage, 
£42 957 ; special contingencies, £5,798. Although it was proposed 
to include the item of a wall and quay in front of the present landing 
stage in the notices, it was not intended that those works should be 
carried out at present. The estimated cost of the proposed alterations 
in the Woodside.basin was £68,009, but from this was to be deducted 
£22,189, the estimated cost of the 50-ft. lock, as per parliamentary 
plan of 1857-8, which, if the proposed bill was carried, would not be 
required ; leaving the nett probable cost of the work at £45,820. The 
estimate did not include anything for sheds or railway accommcda- 
tion. Mr. Laird, M.P., thought the board should give the notices 
for the bill and then communicate with the railway companies, and 
if the latter could not see that it was to their interest to promote the 
bill it need not be lodged. 

With regard to business at Sheffield it may be noted that there is 
a further improvement in the general tool trade. The principal firms 
are busy in nearly all branches. There is a large and steady demand 
for the home, Australian, and several other markets, in addition to 
large orders from America for various descriptions of edge tools. 
The French orders for tools are also larger, and a good business 
continues to be done with some of the German markets. The 
pressure in the cutlery trade rather increases than abates; all the 
workmen are fully employed. The fork makers are busier than for 
many years past, the number of hands being far from adequate to 
the work. The steel fork trade, which had declined since the 
general use of plated forks, has received a new impetus by the inven- 
tion of machinery for making flat steel forks more after the style of 
the plated forks. The saw and file branches are pretty generally 
active. ‘The boiler makers are busy with town orders, and a good 
business is doing in machinery, ‘Lhe steel trade improves little in 
most branches, but is still less brisk than the cutlery and tool 
branches. With the advance of winter the stove grate trade 
becomes dull, and complaints of a little dulness in the plated 
trades are still made, though some houses in that branch are 
very busy. There has been considerable activity in the house coal 
trade throughout the whole of the South Yorkshire district ; but 
for the metropolitan market prices have declined, notwithstanding 
the briskness of trade, and the immense tonnage pouring into the 
various depots. In the hard coal trade the Manchester and Sheffield 
Company are taking large quantities for Grimsby and Hull; but 
trade in this direction is now expected to close almost every day, as 
the Northern ports will be inaccessible from the frost. The demand 
for furnace coal to Lincolnshire and Staffordshire is diminishing as 
the supply of coke i , the ir ters preferring coke to coal. 
The reports from Derbyshire state that trade is brisk there. Nothing 
detinite has ——— with respect to the demand of 10 per cent. by 
the men, who held a meeting at Wombwell this week to consider 
the question. 

A meeting has been held at Rochdale to support a proposed new 
railway from Manchester, through Middleton, Heywood, Rochdale, 
Bacup, Burnley, Lower Houses, Padiham, Whalley, Ribchester, to 
Preston, &c. It was explained that the new line would run nearly 
through the centre of Heywood and Rochdale, and that in the latter 
town there would be two stations—a goods station in Yorkshire- 
street, and a passenger station in the Newgate. A meeting of a 
considerable number of the leading inhabitants of Sheffield was held 
yesterday week to meet a deputation from the London and North- 
Western board, in reference to the movement for an extension of 
their system from Buxton to Sheffield. Mr. Bancroft stated that the 
North-Western were seeking to connect Sheffield with Buxton and 
Manchester, and on to Liverpool, as a counter move to the scheme of 
the Sheffield Company for extending their line to Liverpool. ‘The 
meeting approved of the scheme, but the directors were informed 
that their station must be central if they desired to obtain the enor- 
mous traffic in heavy goods for which Sheflield is becoming noted. 
Mr. Bancroft stated that independent parties were at work to make a 
line from Macclesfield to Buxton, which would give Sheffield direct 
access to the west of England. A bill to carry out the scheme will 
be deposited this month. 

A meeting of enginemen in the service of the Lancashire and 
Yorkshire Railway Company was held at Manchester on Sunday. 
It appears that the hours of their labour are fixed by a circular dated 
January 10, 1850; and the grievance is that the regulations of that 
circular are not adhered to by all the district superintendents. The 
men desire a uniform system of entering the hours of labour to be 
adopted by all the district superintendents. They sought an inter- 
view with the head superintendent, when that officer consented to 
the grant upon a certain condition to which the men would not 
agree. The meeting, therefore, appointed a deputation to wait upon 
the board of directors, and this concluded the proceedings. 

The tiull Dock Company has decided upon carrying out various 
improvements and extensions. A fortnight since, Lord Wenlock, the 
Lord-lieutenant of the East Riding, while on an official visit to the 
town, suggested the desirability of a shed being made on the quay of 
the Humber dock basin, for the accommodation of the foreign cattle 
traffic, which, by the way, has during the past year very largely 
increased. The dock board at once determined to carry out Lord 
Wenlock’s suggestion, and as soon as the sanction of the Corporation 
is obtained for the erection of the shed, the work will be forthwith 
commenced. Amongst the other projected improvements to dock 
property is the opening out of a new street to the railway dock, 
aud the erection on one of the quays of that dock of a powerful steam 
crane, capable of loading or discharging locomotive engines and other 
heavy goods; also a shed on the north-west quay of the Prince's 
dock, close to the St. John’s church, and an extensive shed for the 
accommodation of the steam traffic to the Victoria dock. Since the 
West dock works have been commenced the trade of the port has 
increased to such an extent that the company have determined to 
extend the dock area, and to provide greater accommodation for the 
trafic to be there carried on. 

A meeting of the Inundation Relief Fund Committee was held at 
Sheffield last week, with reference to the disposal of the surplus 
funds, including bank interest. The committee had received nearly 
£53,000, and, including certain sums owing by the water company, 
they had a surplus of over £3,000. The committee proposed to 
return to the subscribers 50 per cent., keeping the surplus in hand to 
meet contingencies, and leaving the ultimate surplus to be after- 
wards distributed among the various charities of the town, at the 
discretion of the executive committee. A motion adopting the 
report, and authorising the executive committee to take the neces— 
sary steps for carrying out the recommendations of the report, and 
winding up the affairs of the fund, was moved by Mr. Dunn. On an 
amendment by Mr. Leader, however, the resolution as to the dis- 
posal of the ultimate surplus was modified. The executive com- 
mittee, instead of disposing of the surplus themselves, were instructed 
to draw up a scheme for the approval of the general committee. It 
was strongly urged that injustice had been inadvertently done to a 
portion of the workmen who had lost tools by the food. The com- 
mittee, however, declined to re-open the case, 

A new river keel has been launched from Mr. Henry Robinson’s 
ship-yard, in the Groves, the property of Mr. George Ford, boat 
fitter, of Hull. The vessel is constructed on improved principles, to 
meet the improvements of the Aire and Calder Navigation Company 
by straightening the rivers and enlargement of the locks ana bridges. 
Fifty tons was formerly the utmost capacity of keels employed in 
that navigation. Mr. Ford’s new one will carry 120 tons, and the 
vessel being the largest yet built for that purpose, was named A 1. 
The model of this keel is likewise superior to its predecessors. 

The threatened Leeds, North Yorkshire, and Durham Railway 
scheme is stated to be again withdrawn. The North-Eastern 
Company have given notice of their intention to apply for powers to 
construct a line of railway between Leeds and Wetherby, thus 
uviting the Leeds and Selby and the Church Fenton and Harrogate 
lines, and occupying the first section of the route of the Leeds, 
North Yorkshire, and Durham. The North-Eastern also give notice 








of the re-introduction of the Helmsley and Pickering line, and also 
of a line from Knaresborough to Boroughbridge, a in connection 
therewith to make connecting railways between the Malton and 
Thirsk and the Boroughbridge line, near Pilmoor, and between the 
Malton and Thirsk and the Malton and Scarborough at Broughton 
and Scagglesthorpe, thus forming a second and entjrely distinct 
route between Leeds and Malton, and giving a new line to 
Scarborough without going to York at all. The North-Eastern 
Company also propose to take powers for a line connecting 
the Middlesborough and Guisborough and the Cleveland branches, 
and also powers for a line connecting the Ayton in Cleveland 
branch with the North Yorkshire and Cleveland line. These lines 
are devised for the development of the mineral traffic in North York- 
shire moorlands. The North Eastern Company also gives notice 
for the diversion of the Scarborough railway and the main line 
(North Midland) near York, and to form a new station at York, out- 
side the city walls, and to make a new road from such new railways 
and station through the walls into York city. This will greatly 
facilitate through traffic. They propose to form new railways 
(branches at Norton, Ferryhill, and Hartlepool, and a timber pond 
at Hartlepool Slake) and to subscribe to the Hexham and Allendale 
Railway. The only new company that has given the parliamentary 
notice is the Merrybent and Darlington Railway, to form a local 
line between these points. At the last meeting of the York city 
council, Mr. Leeman, the vice-chairman of the company, referring to 
the proposed new station at York, observed application had been made 
by other companies to run into York station, and he had no doubt 
Parliament would grant permission. Much inconvenience had been 
felt in consequence of the present station being too small for the 
traffic and the number of trains, and Mr. Harrison, the company’s 
engineer, had made plans by which a station about double the size 
of the present one could be constructed at a cost of £200,000. 

From the north-eastern district we learn that the steam collieries 
are getting a little slack, as is always the case at this period of the 
year, but the relaxation is more than compensated by special activity 
among the gas and manufacturing collieries in Durham. Prices in 
the iron trade remain firm, and business continues brisk. We hear 
of various projects for extending this trade. It is proposed to con- 
vert the “slake” at Hartlepool, which is a vast expanse of water at 
the end of the harbour, and connection with which can be had either 
at Hartlepool or West Hartlepool, into dock accommodation. Mr. 
H. W. J. Bolckow has presented a public park to Middlesbro’. At 
the last es the Middlesbro’ council an agreement entered 
into with Mr. Bolckow was unanimously approved. The agree- 
ment set forth that Mr. Bolckow would present the town with a 
park 71 acres 30 perches in extent, on 20 acres of which villas 
would be erected. Mr. Bolckow would expend £3,000 on the park, 
and the council agreed to grant £500 to keep it in repair, defray the 
expenses of servants, &c. It is intended to open the park by July 
next. The Tyne Engineering Company is stated to have received a 
larger share of public support than it was at one time anticipated it 
would secure. On Saturday the new iron screw-steamship, United 
Service, recently built by Messrs. Haswell and Son, left the South 
Dock, Sunderland, and proceeded northward on a trial trip. A speed 
of 9} knots was attained. The United Service is owned by Mr. W. 
Gray, of London, and is intended for general trade, having accommo- 
dation for thirty first-class passengers in addition to her space for 
cargo. She is classed seventeen years, is 978 tons register, and of 
the following*dimensions:—Length, 220ft.; breadth, 30ft.; depth, 
20ft. Her engines are of 96-horse power, built on Mace’s patent, by 
Messrs. Close, Burlinson, and Co., of Millfield Engine Works. ‘The 
vessel will be commanded by Captain Thomas Wilson, in the 
Diamond Steam Company’s service, and who formerly commanded 
the Cape mail steamer Eastern Province. On Saturday evening a 
select party dined on board, Captain Wilson occupying the cbair, 
and Mr. Geo. Haswell the vice chair. 
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Tae ALcoxquin anp WINooskI.—The second economy trial of the 
Algonquin aud Winooski did not commence until five o’clock on 
Monday afternoon, 23rd October. If everything moves smoothly 
the trial will end on Friday at the same hour—too late, however, 
for us to give the result this week. From the commencement the 
Algonquin gained steadily on the Winooski, until Tuesday evening, 
when a coal barge ran into the starboard wheel of the latter vessel 
and tore off the outer ends of all the buckets in the wheel, thus, of 
course, decreasing their resistance in the water, and proportionately 
increasing the number of revolutions. Afterwards the Algonquin’s 
gaiu, of course, was not so great, but at eleven o’clock on the 
morning of Thursday the Winooski had made 59:328 revolutions, 
and the Algonquin 60°566—making the difference in favour of the 
Algonquin 1-238 revolutions. The Algonquin’s engine works very 
much better than it did on the previoustrial. There-adjustmentsit has 
received, particularly the re-packing of the main steam piston, aud 
the grinding in of one or two of the valves (the only repairs that 
affect the economical use of the steam), have been much to the 
advantage of the engine, It seems evident that considerable steam 
must have been lost by blowing past her piston. The Winooski is 
working, perhaps, better than before. Both boats are burning the 
full amount of their coal allowance. The grate surface of the 
Winooski has been reduced by covering a portion of her grate bars 
with bricks. 

Triat or A Steam Fireg Encine.—A new steam fire engine for 
Liverpool, the “Clint,” has just been completed by Messrs. Merry - 
weather and Sons. It has two horizontal cylinders, 6jin. by 18in. 
stroke, and two pumps, each 4jin. by 18in. stroke, and when tested 
a few days since, preparatory to being sent off, the following results 
were atiained:—The fire was laid, and the circumstances of ordi- 
nary fire service followed as closely as possible, and when tried for 
steam in 2 min. 50 sec. from lighting the fire the gauge moved ; 
and in 3 min. 25 sec. steam equal 2} lb.; in 4 min., equal 5 lb.; 
in7 min. 6 sec., equal 50 Ib. ; in 7 min. 52 sec., equal 60 |b.; in 8 mia., 
equal 80 Ib.; in 8 min. 30 sec., equa! 95 1b.; and in 8 min. 45 sec., 
equal 100 Ib. Using a single nozzle of 1jin. diameter a horizontal 
distance of 216ft. from the nozzle was reached, the steam pressure 
being 120 1b., and the water pressure 130 lb.; with a 1jin. nozzle, 
a horizontal distance of 178it. was reached, the steau pressure 
averaging 120 lb. and the water pressure 110 lb.; with a I}in. 
nozzle, and a steam pressure averaging 110 lb., and a water pres- 
sure of 90 1b., a horizontal distance of 172ft. was reached. Lhe 
vertical height could not be measured, but seemed to vary from 
150ft. to 16Uft. upwards. Using four nozzles—two of gin. and two 
of jin.—spiendid streams were thrown; as also with two of jin. 
and three of jin., when lifting from a depth of 21it., measuring 
from the surface of the water, the pumps fetched instautly without 
primiog, the engine working steadily and well with 100 lb. of 
steam. The engine was started on attaining 100 Ib. of steam, and 
the trials were of six hours’ duration. This engine had its deli- 
very outlets diminished from the size usually made by the makers, 
in order, to fit the hose couplings of the Liverpool gauge, which 
certainly did not assist in developing the powers of the engine. 
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Das Bessemern in Oecsterreich. Eine Zusammenstellung der in 
der Oesterreichischen Zeitschrift fiir Berg-wnd Hiittenwesen 
von Jahre 1856, bis zum Mai des Jahres 1865, erschienenen 
wichtigen Abhandlungen und Berichte iiber das Bessemer sche 
Eisen und Stahl fabrikations- Verfahren. Mit geschichtlicben 
Vorbemerkungen eingeleitet von Orro FREmHERRN VoN 
Hincenav. Vienna: 1865. Manz. 

[SECOND NOTICE. ] 


ALTHOUGH the title of thiswork would seem more especially 
to apply to “ bessemerising” in Austria, four of its most 
important essays are drawn from Swedish sources, and give 
accounts of the history and progress of the process in 
Sweden. This is, however, perfectly justifiable when we 
remember the great influence exercised on the spreading of 
the process in Austria—indeed over the whole world—b 
its success in Sweden. Fortunate in the possession of suc 
a distinguished and public-spirited writer and metallurgist 
as Professor Tunner, the ironmasters of Styria and Carinthia 
periodically received through his aid the best news 
on the subject. On this occasion we shall more 
especially confine our attention to these excellent Swedish 
papers, which may be regarded as forming the complement 
to the very valuable treatise by M. Boman on the Bessemer 
process in Sweden, which appeared in these columns about 
eight months ago. M. Boman, in fact, speaks more than 
once of M. Grill’s experiences, and writings on the proceed- 
ings, at Edsken, where the first experiments in Sweden 
seem to have been conducted—no doubt, mainly at the 
expense of the enterprising and sagacious Swedish Jron- 
masters’ Union. It will be of course noticed that these 
trials were made with stationary furnaces. This means 
for “ bessemerising ” is, indeed, known under the designa- 
tion of the “Swedish method,” in contradistinction to the use 
in England of the movable converter afterwards invented by 
Mr. Bessemer. ‘The objections against the fixed furnace plan 
have been stated by the inventor to be “ the impossibility 
“ of stopping the process without running out the metal ; 
“ for if the Tisees ceased for one instant the fluid metal 
“would run into the tuyeres, and stop them up.” The 
brick lining was also much sooner destroyed than the pre- 
sent ganister lining ; and another inconvenience arose “from 
“the danger and difficulty in tapping out the fluid 
“ malleable iron with a bar, after the manner of tapping 
“ an ordinary cupola furnace, for the blast had to be con- 
“tinued during the whole time the charge was running 
“out of the vessel, in order to prevent the remaining 
“ portion from entering the tuyeres.” Another difficulty 
“arose while running the crude metal from the melting 
“ furnace, since it was necessary to turn on the blast before 
“any metal was run into the vessel ; the first portions so 
“ run in were, in consequence, partially decarbonised before 
“the whole of the crude metal had left the melting fur- 
“nace.” In principle, however, the two methods must 
evidently correspond, and the adoption of the movable 
converter is rather a question of economy than of absolute 
necessity. 

For the easy and full comprehension of a few of the 
technical points in these papers, one or two sketches are 
rather needed. Written for comparatively narrow circles, 
their authors assume that different minor points in the con- 
struction of the furnaces are known to the reader. It 
appears that the air tuyeres of the furnace at Edsken 
were at first set in two rows, one above another. It was 
found that the iron ores which gave the most satisfactory 
results with this arrangement—“ at least as regards the 
“ possibility of producing a soft steel”—were those which 
contained most manganese, such as the ores of Dannemora, 
Vindtjern, Lingvi, and Kriikniis, For this reason about 
69 Austrian Ib.,* and afterwards 40 lb. were used for 
each charge of the blast furnace. But as the steel showed 
less tenac.ty in being worked, the Kriikniis ore was after- 
wards left out of the charge; but the result of that was 
that for a long time no properly soft steel was produced. 
The blast used was not sufficiently powerful ; an effect due 
either to the amount of air being per se insufficient, or 
that its being fed in from two rows of tuyeres was less 
efficient. The diameter of the six upper tuyeres with 3in. 
holes was certainly so chosen that a volume of air passed 
through them nearly equal to that flowing through the 
bottom tuyeres with holes ¢ in. in diameter. But, as the blast 
from the upper tuyeres had to pass by a much shorter road 
through the molten pig, a portion of its refining action got 
lost. There is every probability that this was indeed the 
case, and it may be considered as proved by the results 
which followed the following changes in the construction 
of the furnace :—‘ The upper row of tuyeres was lowered 
“to the level of the bottom one—that is, twoinches above 
“the sole. The iron thus stood higher than previously 
“above the tuyeres, which latter were all made to 3in. 
“diameter.” At the same time the roofof the furnace was 
set 19in. lower, in order to obtain a more concentrated 
temperature in the narrowed capacity. Amongst other 
improvements made at about this time was the formation 
of a conical stopper of fire-brick, instead of the previously 
employed coating of clay for closing the hole in the 
wrought iron ladle. The whole could thus be better heated, 
causing the steel to run in a more lively way, leaving but 
an unimportant waste. 
+ The blowing apparatus which, before the widening of 
the tuyeres, only made from 60 to 70 strokes per minute, 
Aad its speed raised to80. “The period of blowing in was 
. thus finished in from seven to ten minutes, though before 
“s those changes, it took from twelve to twenty minutes, and 
,, even to thirty minutes. The pressure of the blast, which 
,, previously rose to 12-14]b, English pounds per inch, then 
fell with the increase of the tuyere openings, down to 

6-81b.” M. Grill observes that it would be difficult to 
accelerate the fining process by increasing the volume of 
the blast, as in this case the boiling of the mass would be 
too powerful ; and for this reason its intensity is moderated 
atthe beginning. With these changes it was not found 
necessary to try manganetic ores, which previously gave 








* 9°68 Austrian Ib, are equal to one English cwt. It is seen 
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the greatest facilities to a good fining at a high tempera- 
ture. Exact tests of the steel now de tars te that 
it was much superior to the previous work, not alone as 
regards softness, ease in melting, and tenacity, “ but also as 
“regards its freedom from slag and other impurities.” 
The steel was also much easier to manipulate from its 
higher temperature and greater fluidity; “so that both 
“ furnace and ladle remained free from deposits, and in the 
“ castings produced there was seldom or never a bit of slag to 
“ be found when they were being worked up.” From a table 
which is given, it would appear for every charge in the 
blast furnace about 16 centners were employed, from which, 
in addition to the “waste” pig in the blast furnace and the 
steel cross, 10 centners of pure castings were obtained. 
The daily produce was 374 centners. 

In aie report addressed to the Jern-Kontoret or 
Swedish Iron Masters’ Union, in 1859, M. Grill enters more 
fully into the details of working up the metal. Amongst 
the points interesting in England may be noticed that even 
so long ago, “the steel produced at Edsken” was so hot 
and fluid that they conld cast, in dry clay moulds, a 
number of railway crossings. It was also found that all 
“crop pieces,” whether from the Bessemer furnace or from 
the hammer, “ were excellent forre-melting in iron furnaces. 
“ After being directly 1e-melted they afforded hard, tough, 
and good wrought iron.” Workmen in whose hands Bes- 
semer steel was placed greatly praised “the ease with 
““which it could be worked, its resistence to repeated 
“ weldings and hardenings as also its strength.” A wonder- 
ful instance is cited by M. Grill, in which a plate of white 
pig iron, 14 in. thick, was bored through with fourteen holes 
without the tool having to be ground, while it showed a 
sharp ecge even after the last operation. Professor Tunner 
quotes, at the end of this paper, several passages from a letter 
he received about this time from a friendin Sweden. Amongst 
other matter we read the opinion, for which we have been 
able to cite so many strengthening circumstances, that 
the principal thing in this process is to work with much 
and with a powerful blast—in such wise, that the charge 
of about fifteen centners is finished in from seven to ten 
minutes. By this means the heat is concentrated, the 
mass more fluid, and the a from the slag more 
complete. “ It is not doubtful that locomotive tires can be 
“ cast which will only require to be somewhat hammered, or 
“ still better, rolled.” Excellent axes are now already cast, 
and they only require to be sharpened. The manufacture 
“of steel in pots in Sweden will now cease entirely, and 
“ every one is now convinced that the Bessemer process is 
‘cheaper and more suitable.” 

In a later report from M. Grill we find it stated that 
experience has shown that “a Bessemer furnace can stand 
“from thirty to thirty-six blowings with only slight 
“repairs, and without requiring to be newly lined with 
“ bricks. The bricks made of the Héganiisclay (fire-clay 
“ from the lignite formation) have shown themselves to be 
“sufficiently fire proof.” 

Any required hardness or softness in the steel could be 
obtained by stopping the process at the proper stage, 
which, as in England, can be easily judged by an examina- 
tion of the peculiar changes in the flame. “ Only withan 
“untried pig iron, or when the tuyeres get partly stopped 
‘up, or when any uncommon disturbance in the cuurse of 
“the process takes place, does it happen that the intended 
“ quality of steel is not obtained.” Inspite of what is 
often repeated about “the uncertainty” in producing Bes- 
semer steel, it was found in Sweden that “in besseme- 
“rising the hardness of the steel could be more easily de- 
“ termined than with most other steel making processes, It 
“is evident that all the steel of the same blowing in is of the 
“same hardness, which is at last accurately determined by 
“an examination of the fracture.” 

We read further on that the forging of the steel castings 
is carried out at Hogbe, under the direction of an English 
steelsmith, and that the English modes of working are 
adopted, in order to give a clean surface to the hammered 
steel, The main features of the working are, that the 
heavier castings, of Gin. square and 30in. in length, are taken 
down to 3in. square in the course of about eight heats in 
the gas furnace, under a steam hammer weighing twenty 
centners, and giving fifty blows per minute. Castings of 
from 4 to 43 in. square, and of the same length, are worked 
in two heats, under a 8-centner hammer, driven by water 
power, down to about 2in. square. The hammered-down 
material is then heated, covered with borax, in a “ hollow 
fire,” fed with coal. After being hammered out at the 
same heat to 14in. square, one portion of the steel is ready 
for such purposes us coarse turning tools, borers, &c. 
After this forging the steel is examined, and scales aud 
cracks on the surface are chipped out; the bars broken 
into lengths of about 18in., and their fracture examined. 
‘Lhe pieces are then hammered out under tail hammers, the 
smallest of which, driven by steam, makes 252 strokes per 
minute, with 6}in. stroke, and weighs about 320 Austrian 
pounds, Under the tail hammers, all the smaller dimen- 
sions are produced down to ,';in. square. 

In order to give in figures an idea of the immediate suc- 
cess in Sweden of the process, we may cite a table which 
we find here. From the lst of November, 1858, to the 2lst, 
1859, were obtained from the castings successfully sub- 
mitted to the steam, the welding, and at last to the smaller 
hammers :— 








Steel of the first quality ... ss. ss cee ove 80°35 
” - ” railway steel 1ud4 
40°89 

Second quality eee 000 000 one eee 40°03 
Waste ete GFOR ccc coe ene cen 000 00n 000 905 
Oxidisation (Abbrand.) 1. see see ee one 10-03 
Total ... eee eee one 100°U0 


Taking the “ bessemerising” and the hammering together, 
the following are the products in percentages of the pig 
iron employed :— 





Finished steel of the first and second quality ... 4850 
Steel crops eco cco cee ee cee cence KSB 
Pig CFOpi... 0c coe cee ne cce cee oe coe | SEL 
Oxidisation 1. coo see cee coe ays oe wee QUE 

Total 21. coo coe cee coe LOUW 





In England good prices are obtained for the ends 
of rails and pe eat wok.’ Tony are largely used in Sheffield 
for melting up to ordinary cast steel. We find it here 
stated that, at any rate when M. Grill wrote, the steel crops 
only had a value rather higher than the pig iron. This 
may in fact be due to the almost complete supercession in 
Sweden of the old methods of making steel. 

Professor Tunner does not hesitate to say that “ according 
“to the experiments which have been made in Sweden, 
“and the many verbal and written opinions he has heard, 
“ Bessemer steel considerably surpasses the common Swedish 
“steel, and is in general to be compared with the better 
“ qualities of English cast stecl.” He considers that it is on 
the same level as the best English welding cast steel; it 
only requires rather more attention in hardening, “as it 
“ takes the hardness at a much lower temperature, and just 
“in this respect testifies to the many qualities originating 
“in what the English call ‘body.’ It is possible that the 
“ boundaries of the appropriate heat may be looked upon as 
“very narrow.” It appears that such delicate work as 
razors, sword blades, steel mirrors, scissors, knives, and 
nippers for watchmakers, have long been made in Sweden 
of Bessemer steel—a very distinct proof of its admirable 
qualities. 

We now come to the last essay of M. Grill which is 
inserted in the work before us. It may be remembered 
that in the translation of Bomard’s compendious work on 
“ Bessemerising in Sweden,” which we gave some time 
ago, he observes, under the heading of “the theory of the 
process” :—* But little can here be said in addition to the 
“ explanation of the Bessemer process, given by M. Grill in 
‘the Jern-Kontorets-Annalen.” The following is a trans- 
lation of this explanation, which we insert in extenso, as 
we consider it of importance, though well believing that 
much of the theory of the process has still to be worked out. 


“The Bessemer process differs from any other method of fining 
in that :—1. No special fuel is required to melt, and to keep ina 
fluid state during the entire refining, the pig which is being 
operated upon. 

«2. That the consumption of fining Frischschlacken slag and of 
oxidised iron is considerably less; and; 

“3. That the fined sebenh, iron or steel, still has sufficient 
fluidity to separate itselt from the clay, That ‘his is possible is 
due to the principle first discovered, or first applied, by Bessemer, 
that molien pig iron is not merely not cooled and solidified, when 
finely divided streams of compressed air are led through it, but 
rather remains liquid, and is fined to steel or iron, the temperature, 
at the same time, increasing to such a degree, that the metal operated 
upon remains in the fluid state. 

“The suppositions that the necessary temperature is herewith 
roduced by a direct combustion of the carbon—of the plumbago— 

means of the blast; that the temperature is thi. produced and 
the fining thus effected—that, in fact, we have here an instance of 
true fining by means of blast—( Windfrischen)—is just as incorrect 
as the assertion that merely the iron is burnt instead of the ordi- 
nary combustible, and that thus the loss must be necessarily of such 
an amount as to be beyond the range of economical production. 

“ After an accurate study of the it is impossible to deny 
that an actual ‘slag-fining’ (Schlackenfriachen takes place. A 
proof of this view is the comparative quietness of the fluid pig for 
several minutes before the boiling begins; further the boiling u 
itself ; next its occasional occurrence in several repetitions, wit 
intervals of quietude. Other proofs are the small amount of per- 
oxide of iron in the slag produced, as also the colour of the flame, 
and lastly, the perceptibly | sors temperature after the cessation 
of the boiling. 

“It is evidently not possible to assume that tho blast has such an 
intense affinity to the carbon and silicium that it should attack 
these without oxidising the iron, which is present in much greater 
quantity. At this 7 temperature the metal is unceasingly sub- 
jected to a stream of air at a pressure of two atmospheres, and 
therefore containing a double portion of the oxygen of the atmo- 
sphere. The iron must evidently be greatly tending to get oxidised ; 
a fact which is evidenced by the fireworks-like sparks and the bright 
streams of fire which are thrown out of the furnace, It is only the 
question here what road is taken by the iron which is burnt in the 
furnace. The explanation is given in the slag, which is very poor 
in peroxide of iron, and the ferruginous contents of which are 
reduced by means of the coal and the silicium of the pig. The 
blast forced in contains, in round numbers, eighty volumes of 
nitrogen and twenty volumes of oxygen, the latter of which, as 
will be shown further on, is completely utilised in the process. In 
that stage, before the boiling up takes , it must be assumed 
that the greatest portion of the oxygen is combined with the iron 
remaining in the fluid mass—the nitrogen principally escaping. For 
this reason the muss behaves c.mparatively quietly, asno development 
of gas takes place from iteel!t. Lut when the boiling begins there 
al-o escapes, berides the eighty volumes of nitrogen, the twenty 
volumes of oxygen. By means of the combination with the carbon 
the latter is os into forty volumes of carbonic oxide; and 
this last volume of gas is still increased by a volume at leest equal 
in amount, as the oxygen which formerly remained behind in the 
iron is now also combiued with carbon, and also escapes as carbonic 
oxide gas. If, for instance, eighty volumes of gas escape during the 
quieter stage of the precess there escape at least twice as m or 
160 volumes of gas, within the same length of time, during the 
boiling stage. The violence—often almost explosive—with which 
the fining takes place is thus explaived. ‘The proportion of iron 
in the slag is reduced at the expense of the coal and silicium con- 
tained in the pig, and the reason of the slight proportion of oxide 
of iron in the slag can thus be accounted for. It is known how 
inconsiderable the amount of peroxide of iron can be in order that it 
may decarbonise iron during the boiling. In blast furnaces, if boiling 
slag has partly formed itself, the examples of this exist in great 
number, One cannot wonder that, under extremely favourable cir- 
cumstances for this chemical process, the slag has not the appear- 
ance and ferruginous compositiou of ordinary finery slag. On the 
contrary, through the continual energetic reaction between itself 
and the pig, it gets poorer in iron, but richer iv silica and several 
other bodies, drawn from the pig and the sides of the furnace, 

“ The occurrence of the boiling in several repetitions points to 
the fact that, in the interval, the oxygen of the blast remains 
behind in the slag by means of its combination with the iron, 
And after this latter bas begun to get sufficiently free from iron to 
reduce the carbon in the pig, the mass is set violently boiling by 
means of the development, at portions of it, of carbonic oxide. 
This action lasts as long as either the slag has become too poor in 
oxide of iron, or that the greatest portion of carbon and silicium 
have been separated from the iron. ‘The colour of the flame, which 
appears blue near the mouth of the furnace during the whole pro- 
cess, shows that the furnace is filled with carbonic oxide, which is 
formed by means of the action of the slag on the carbon contained 
in the pig iron. 

“As the products of combustion always take up the beat 
developed in combustion, we thus find that the heat 


remains behind during the combustion of the iron to xide. 


The carbonic oxide, on the contrary, formed by the oxidation of the 
carbon in the pig goes off at the temperature of the whole mass, aud 
hence takes away a not inconsiderable portion of the heat. The 
greater portion of the heat freed at the beginning of the combustion 
of the iron gete, nevertheless, combined in the immediately following 
reduction of the oxidised iron. 1t is, therefore, probable that the 
heat produced before and during the regular fining 1s principally con- 








ft 
i‘ 
? 
( 
if 
t 
Hi 
ig 


TT terusttiadetenk titewieeeeraees pee ee 
aoe : — — 7 . _ 


330 


THE ENGINEER. 





Nov. 24, 1865. 








ined to that part which, Ly means of the combustion of the carbon con- 
tained in the pig. is driven off in the form of carbonic oxide. 

“On the supposition, for which reasons will be given in the 
following, that 3 per c2ut. of the carbon in the pig are taken away, 
this quantity of carbon amounts, with each charge of 16 centners, 
to not quite 50 Ib. a quantity which pretty nearly equals a 
Vordernberger Fassel, or 7} cubic feet of soft charcoal. This not 
more than is n to counterbalance the cooling influence of 
the cold blast, of the furnace sides, &. For this reason the 
temperature, during the process, does not appear to rise considerably 
before the fining process proper has come to anend. On the other 
hand, the temperature rises, after the fining is finished, to a bright 
white heat. This is due to no other cause than that the heat 
now produced by the combustion of the iron is not further bound up 
through the reduction. A small portion merely goes off with the 
Bases, the volume of which, from the reasons given in the preced- 
ing, ie, at the same time, considerably increased. This increase of 
temperature is noticeable at the tapping of the steel, as also more 
especially in the drops of iron thrown out, which are red during 
the whole time of the fining proper, and soon cool down. On the 
contrary, alter the fining is finished they are at a whtte heat, and 
keep this temperature for a very long time. 

“According to a calculation by Herr Grill—conducted as accurately 
as possible from the data of Edsken—the volume of air per minute 
forced into the Bessemer furnace amounts to 947 Austrian cubic 
feet, or, during the whole eight minutes duration of the blowing in, 
7.576 cubic feet. The quantity of atmospheric oxygen is determin- 
able, according to the local relation of temperature and barometric 
pressure, at 1211b. As the amount of pig iron was 1,743 lb., and 
as, in d with 1 researches, it may be taken that 
8 per cent. of carbon and $ per cent. of silicium were separated from 
the pig, 79 lb. of oxygen must have been absorbed. There thus 
only remains 42 Ib. of the whole amount of oxygen, which quantity 
is capable of burning 147 Ib. of iron to peroxide, or 8:4 per cent. of the 
whole pig. The entire loss can thus be calculated at 3 + 0°5 + 8-4 
=11-4,or nearly 12 per cent.—which as has been, in fact, found to 
be the practical result. : 

This calculation shows clearly that :— 

“1, All the oxygen of the volume of air blown in has been utilised 
in the process, 

“2. That the oxygen of the air is not sufficient to oxidise more than 
} per cent. of silicium, 8 per cent. of carbon, and about 8 per cent. of 
iron; or a total of about 12 percent. in weight of the pig. 

“3. That with this volume of air the boundary of the use of the 
atmospheric oxygen hi. vot been exceeded. 

“4, That the carbon of the pig is not driven away in any other 
form than that of carb nic acid gas, which degree of oxidieation is 
similarly reached in the so-called blast fining. (Wind/rischen.) 

6) it is also clear tat the reason that the temperature of the air 
employed has such a g + at influence in the course of the fining pro- 
cess, is because an elevation of the temperature, and not of the pres- 
eure, is attended with a diminished supply of air into the furnace. 
It is hence seen how the experiment at ken, with hot air, was 
successful in giving better results as long as the stcam engine 
driving the blast was pot worked to a higher power. 

“6, Lastly, that the improved working, which was perceptible 
a(ter the 18th of July, 1858, was mainly due to the increased amount 
of the blast, produced by the increased sectious of all the tuyeres, 
openings, and blast apparatus, although the pressure was simulta- 
neously diminished.” 

The general conclusions to be drawn from these experi- 
ments, carried out at Edsken with different ores, are that a 
Jreedom from every kind of impurity ts an absolute require- 
ment for producing a useful steel; and that, nevertheless, 
the red-shortness which is caused by the presence of 
sulphur may be so completely overcome by a careful 
roasting with gases, that a trace is neither to be found in the 
pig nor the steel, even with ores which are generally looked 
upon as leading to red-shortness. The presence of a small 
amount of manganese is very desirable, as much on account 
of the ease with which the fining takes place, as with 
respect to the malleability of the steel produced. Sulphur 
and manganese in the pig nevertheless cause a violent, in- 
convenient boiling, especially if the pig be very dark 
coloured (stark halbirt.) 

Basic charges would appear, from several indications, to 
be more suitable than those rich in silica. It can be 
specially remarked of the Dannemora pig that it lets itself 
be well worked, though the blowing in is attended with a 
violent boiling action. The hardest numbers of the steel 
evolved over No. 1, lets itself be forged, and, “ after being 
“hammered from four inches down to two inches square, it 
“nevertheless showed the texture peculiar to the pig, with a 
“ diagonal, crystalline radial arrangement.” 

In our next notice of the book before us we shall more 
especially direct attention to the progress of bessemerising 
in Austria itself, 








A Record of the Progress of Modern Engineering for 1864. By 
Wituiam Humper. London: Lockwood and Co. 

THE engineering annual before us fully maintains Mr. 
Humber’s reputation as an author. It is, as it professes to 
be, a résumé of all the more interesting and important works 
lately completed in Great Britain; and containing, as it 
does, carefully executed drawings, with full working details, 
will be found a valuable accessory to the profession at large. 
The volame commences with a series of essays, on iron 
railway bridges, the coating of iron structures to prevent 
oxidation, economy of steam machinery ; and on harbours, 

, and breakwaters; the latter section comprising an 
investigation of the several most important points to be 
embraced in designing harbours or improving the natural 


_resources of ports. 


The latter part of the letter-press consists of the descrip- 
tion of the plates, which represent the greater part of the 
volume ; and as the drawings and descriptions have, for the 
most part, been obtained from the engineers who designed 
the works, we presume that the fullest reliance may be placed 


_ ontheaccuracy of both, The worksnoticed are the Birkenhead 


docks, the Charing Cross station roof, the Digswell viaduct, 
and the Roberywood viaduct, on the Great Northern line ; 
also the Clydach viaduct, and the river Ebbw viaduct, on 
the Merthyr, ‘Tredegar, and Abergavenny Railway, the 
College Wood viaduct, Cornwall railway, Dublin winter 
palace, the London, Chatham, and Dover bridge at Black- 
friars; and, finally, the Albert harbour at Greenock. In 
addition, the author gives a dissertation on metallic and 
general permanent way, which he illustrates by a sheet of 
engravings. 





Tables of Tangential Angles and Multiples for Setting out Curves. 
By Avexanper Brazecey. London: Lockwood and Co. 

THe compiler of these tables does not lay any claim to 

originality as regards the method of calculating and 














— out curves, for the system he employs was first 
published by Rankine, and has since been very gene- 


rally adopted by civil engineers. The tables consist of 


the tangential angles and their differences, for curves from 
5 to 200 radius, and are applicable to whatever unit of 
measurement be used. 

There are appended tables of multiples, intended to 
facilitate the calculation of fractional chords, which usually 
occur at beginning and end ofcurves. Each of these curve 
tables is printed on a small card, which, being placed on 
the theodolite, leaves the hands of the surveyor free to 
manipulate the instrument—no small advantage as regards 
rapidity of work.. Theyare clearly printed, and compactly 
fitted into a small case for the pocket, an arrangement that 
will recommend them to all practical men. 





VISITS TO THE PROVINCES. 
MERTHYR, AND ITS IRONWORKS. 
[CONCLUDED. ] 

Tue Cyfarthfa Works at the present time have a forge power, 
or power of producing puddled bar iron, equal to ten or twelve 
hundred tons per week, and there is sufficient mill power, when 
fully employed, to turn out from twelve to fourteen bundred tons 
in the same time. The coal used in all these operations is raised 
ou the property close at hand, as already stated. A considerable 
quantity of native ironstone is likewise raised on the spot, and the 
importation of Cumberland and other ores into the ports of Car- 
diff Swansea, and Briton Ferry, for the use of these works, 
amounts to at least 50,000 tons a year. ‘The limestone used as a 
flux in the blast furnaces is obtained from the north outcrop of 
the basin, the quarries being close to the works ‘The limestone, 
coal, and ironstone are brought to the furnaces by railways and 
tramroads. The number of horses employed on the whole esta- 
blishment is 400, locomotives four, and the total number of men 
rather less than 5,000. On the whole the machinery at the works 
is of a substantial and somewhat old-fashioned description, water 
power being still used to a great extent. There are no less 
than five large water-wheels now at work in connection with the 
forges, several engines also being employed to drive trains of 
rolling mills. 

Six schools in connection with the Cyfartha Works were esta- 
blished in 1856—three for boys and three for girls- the average 
attendance of children being now between 900 and 1,000. There 
are three head masters, three head mistresses, two assistant- 
mistresses, and twelve pupil teachers, The schools are all under 
Goveznment inspection, and conducted under the British and 
Foreign system. The workmen contribute one halfpenny in the 
pound of their earnings towards the support of the schools, which 
are also assisted by a grent from Government, the remainder Leing 
paid by Mr. Crawshay. 

The late Mr. William Crawshay, of Stoke Newington, was 
proprietor of the Cyfarthfa and Hirwain Ironwoiks for helf a 
century. He died on the 11th of August, 1834. in the 52nd year 
of his age, and is buried beneath Hornsey Church, one of his 
grandsons, Mr. Alfred Crawshay, late captain in the 17th Lancers, 
being buried in the veighbouring churchyard. At present the 
Cyfarthfa Works belong to Mr. William Crawshay, of Caversham 
Park, Oxfordshire, his son, Mr. R. T. Crawshay, residing at 
Cyfarthfa Castle, and acting as manager of the works. The 
chief cashier is Mr. William Jones. 

Before closing this notice of the Cyfarthfa Works, it may be of 
interest to state that the rumours about their approaching sale, 
which a few weeks ago were extensively circulated in the Welsh 
newspapers, causing considerable excitement in the mining 
districts, originated in a very simple matter. Some correspondence 
was passing between Mr. R. T. Crawshay and his father, the 
latter advocating the sale of the works to a company, because of 
the increasing competition in the iron trade, and the former 
wishing them to be retained and carried on as heretofore. It 
chanced that the fact of such correspondence taking place was 
mentioned to a gentleman who called in at the Cyfarthfa office, 
and he returned to Merthyr, announcing that the works were to 
be sold, consequently the news spread like wildfire over the 
distr.ct, and shortly appeared in the newspapers, having lost 
nothing in transmission. 

The Plymouth Irouworks, to the south of Merthyr, on the 
Cardiff road, were founded by Mr T. Bacon, son of the Mr 
Anthony Bacon, the original owner of the Cyfarthfa property. 
Mr. Richard Hill, the descendant of a Cumberlard family, had 
been for some years actively engaged in the Cyfarthfa Works, but 
in 1785 he bought the Plymouth Works of Mr. T. Bacon, who 
retained an improved rental on the terms of his own lease. The 
Plymouth Works took their name from Lord Plymouth, the owner 
of a great part of the ground on which they are situated, and the 

roperty has now passed into the bands of his successor, the 

aroness Windsor, otherwise Lady Clive. The remainder of the 
land belongs to the Marquis of Bute, the legatees of the late Mr. 
Thomas Thomas, of Aber, the sous of the late Mr. Davies, of 
Mardy, Mr. Llewellyn, Mrs. Probyn, and Thomas Nvaus and Son. 

The first proprietor of the works, Mr. R. Hill, before his death, 
took his eldest son into partnership with himself, aud after the 
death of the father the works fell into the hands of the three sons, 


*| softer iron of superior average quality. 
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Richard, John, and Anthony. Mr. Jobn Hill afterwards sold his | 


share in the Plymouth Works to his brothers, and finally, in 1845, 
Mr. Anthony Hill became the sole proprietor, and retained the 
works till his death in 1862. In his will he made it almost 
binding upon his executors to sell the works as quickly as 
possible, and in September, 1863, they were bought by the 
present propsictens, the Plymouth Iron Company, in other words, 
Messrs. Fothergill, Hankey, and Bateman. The original lease of 
the more important part of the property expired on the Ist May, 
1864, and the new leases from the different owaers already men- 
tioned are all for such periods that they will expire at the same 
time—in the year 1914. The executors appointed by the late 
Mr. Anthony Hill are Mr. A. T. Upton, of Austin Friars ; Mr. R. 
Oliver Jones, chairman of the Glamorganshire Quarter Sessions ; 
Mr. Charles W. Upton, barrister-at-law; Mr. John Bates, of 
Bristol; and Mr. David Joseph, of Ely Rise, near Cardiff. In 
Mr. A. Hill’s time the business was carried on under the name of 
the Plymouth Forge Company, and the area of the property is 
about two square miles, 

When Mr. Richard Hill took possession of the works in 1785 
there was but one blast furnace, situated at the upper end of the 
property, within a mile of Merthyr—blown at first by a large 
smithy bellows, and afterwards by a rude machine, set in motion 


by water power. This furnace, which had been constantly | 


burning for forty-five years from the beginning ot the present 
century, was at the end of that period allowed to cool for repairs. 
At the lower part of the furnace a mass of burnt iron, seventy 
tons in weight, was found, and on the foundation stone the 
initials of the founder of the works, “ T. B.,” were seen deeply cut. 
Mr. Bacon also constructed a watercourse —in existence to this day 
—known as the Plymouth Feeder. This takes the water from 


the river Taff, in the centre of Merthyr, to the several wheels in | 


the works, at three different levels, at a fall of 28tt., 27ft., and 
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matter of vital importance to the Merthyr millowners, and specia! 
agreements, as well as‘ clauses,in the Local Waterworks Act of 
Merthyr, regulate the supply to the large ironworks in the neigh- 
bourhood. The Plymouth Works. however, were supplied with 
the waters of the Taff for motive power, under a lease of ninety- 
nine years from the Marquis of Bute. who has certain privileges 
over the waters of the river, to Lord Plymouth. The lease 
expired a year and a half ago, much to ihe surprise of many who 
knew not of the existence of such a lease; a fresh arrangement, 
however, was soon made. 

In the year 1806 the quantity of iron made at the Plymouth 
Works was 3.952 tons. Mr. Richard Hill, who found but one 
furnace on the property, in the course of time erected two more, 
making three. In 1815 the three furnaces produced 7,800 tous 
of iron. In 1845,when Mr. Anthony Hill became sole proprietor, 
there were seven blast furnaces, each producing an average of 
80 tons of iron per week. From 1845 the works rapidly rose in 
importance —for up to that date little but water and horse-power 
had been used, the introduction of steam power throughout the 
country telling severely against the Plymouth Works ir conse- 
quence of this tardiness. At present the works consist of ten blast 
furnaces, blown by three blast engines and four water wheels. 
Near the furnaces are foundries where all the castings for the 
works are made. All the furnaces are still worked by cold blast, 
because, it is stated, “ the cold blast, altaough more expensive and 
slower in action, is found to yield irop of better quality than 
is obtainable by the hot blast method, which has a greater power 
of utilising inferior metals.”’ 

Mr. Hill originated the idea of utilising refinery and forge 
cinders in the blast furnace, according to the following statement 

ublished in 1831:—“ Messrs Hill and Co., of the Plymouth 
orks, near Merthyr, obtained a patent many years ag» for the 
use of forge and refinery cinder, as a substitute for the mine ia 
the furnace. It is au oxide of iron, with but little foreign matter, 
and therefore containing a great proportion of iron, frequently 
sixty or seventy per cent. it had not been generally used before 
for any purpose ; for although it was known to contain a large 
proportion of iron, all attempts to smelt it effectively and econo- 
mically had failed. It was thought to be so prejudicial to the 
working of a furnace, and the quality of the iron produced, as to 
render its extensive application impracticable. The effect it pro- 
duced was to make the furnace burn, although a light burden 
was used. The tuyeres could not be kept strong; the cinder 
became black, and the iron of a very inferior quality, being 
entirely white and ‘very thick in running out of the furnace. 
Under all these discouraging circumstances, it was thought that 
no substitution of forge or refinery cinder for mine could be 
advantageously made, and the cinder was consequently laid aside 
as worthless. The contrivance of Messrs, Hill and Co. consisted 
in mixing the cinder with argillaceous matter so as to form a more 
complete imitation of the ore in its natural state. A portion of 
the shale or clunch adhering to the natural ore when first raised 
was to be put into the furnace with every charge of cinder.” The 
leaner material thus introduced into the furnace answered the 
expectations of Mr. Hil!, and as the news spread all the iron- 
masters in the country began using their tons of waste cinder, 
from which they began making bad iron in large quantities, for 
experience has since shown that cinder can only be used sparingly 
and with care in the Welsh ironworks. It can be used more 
largely in Staffordshire. 

At the northern end of the property a very old engine. erected 
in the early days of the works, is still employed, working in dry 
weather three strokes per minute, and in wet weather six, raising 
67 gallons at each stroke. Nearly the whole of the mineral pro- 
perty of the works is, however, drained by another large engine, 
which, with its shaft and pumps, commenced work thirteen years, 
ago, having been erected at considerable expense. It is an 85-in. 
Cornish engine, having three lifts, working in a depth of 220 yards, 
at the rate of six strokes in wet weather, and three in dry, 
raising 134 gallons of water at each stroke. 

The Plymouth Works now contain four forges and nine mills 
for the transformation of the pig iron into the various kinds of 
finished iron supplied by the company, viz., merchant bars, nail 
rods, and rails. The native clayband ironstone of the Plymouth 
Werks yields about 28 per cent. of good iron, of great strength 
and tenacity, and this, mixed with the hematite imported, gives 
In fact, the iron pro- 
duced at these works has more than once proved its good qualities 
when subjected by the Goverament to severe tests; and the chain 
cable which saved the Great Eastern, and some smaller vessels 
which clung to her in the hurricane off Holyhead a few years ago, 
was made of Plymouth iron, manufactured into cable at the works 
ot Messrs. Brown, Lennox. and Co., at Pontypridd. Shortly after 
railway communication was first established between Merthyr and 
the Midland districts in 1860, from 1,000 to 1,2U0 tons of iron per 
mouth were sent from Plymouth Works into Staffordshire to com- 
pete, as it did successfully, with the superior iron of that district. 

The Plymouth Iron Company employ about 4,000 hands and 
360 horses; they have also five locomotives constantly at work, 
and others spare, As regards schools, the Plymouth Works were 
practically without any ten years ago; but at that time Mr. 
Anthony Hill established boys’, girls’, and infants’ schools, as well 
as some places of worship, all supported at his sole expense; and 
in his will he has perpetuated his support for all time. Througl:- 
out his proprietorship Mr. Hill was noted for benevolence, and in 
his will he left £40,000 in legacies to his egents, emp/loy’s, 1n- 
capacitated workmen, and workmen’s widows. 

The quantity of coal raised at Plymouth Works is about 
285,000 tous per annum, of which 250,000 tons are used on the 
spot, and the remaining 35,000 tons exported. The quantity 
ot native ore raised is about 40,000 tons per annum, and the 
other minerals used consist of ores brought from other districts. 
The yearly make of finished iron is 40,000 tous. Gas is ecouo- 
mised from one furnace only, aud used for the generation of steam 
for one blast engine. As already stated, the works have recently 
passed into the hands of Mr. Richard Fothergill and his partners, 
who use a greater quantity of coke, and consequently less raw 
coal, in the smelting. They have also recently erected eight new 
puddlinz furnaces, together with additional steam power, and two 
steam hammers The speed of the blast engines has been accele- 
rated ; tne mills also have been increased in power, the latter turn- 
ing out bar iron from ,%in. diameter up to Gin. square, the 
greatcr part of the make being used for chain and cable purposes. 
The quantity of coal raised aud exported has been increased, the 
property has been eularged by new adjacent purchases, and more 
locomotive power has been introduced. The latter fact necessi- 
tated the conversion of tram plates into rails, and the engines now 
run on the 2ft. Sin. and 4ft. $4in. gauges. A branch line from the 
works to the Vale of Neath main line has receutly been com- 
pleted, placing the establishment in direct communicauion with 
Swansea. Mr. Thos. H. Hosgood is the present engineer to the 
works, and for many of the facts here recorded we are inJebted to 
Mr. 8. W. Kelly, the metal broker, of Cardiff, who for a period of 
twenty-one years had held influential positions at these and other 
arge Merthyr works. 


p , i 2 e i i york the water is | 1 : 
SUit, vespertionty. Alter .peormnng. a woe cone | ‘The Penydarran, Works alone remain to be noticed, and these 


restored to the Tuff river, at a poiut three miles lower down than 
the point whence it was abstracted. A good supply of water is a 


took their name from an old farm house near Merthyr, which 
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occupied the place cn which the works now stand. Three 
brothers of the name of Humphrey purchased Pendarran Farm of 
the owners, who had a lease upon the surface of some of the 
adjoining lands, while the Dowlais Company had a lease upon the 
coal beneath. After lengthy negociation an arrangement, as re- 
gards minerals, was made ; the first blast furnace was built in 1782, 
another in 1796, and a third in 1811; about this time they also 
erected two rolling mills. By the year 1815 there were five fur 
naces, and the annual make of finished iron 7,800 tons; in 1845 
there were seven furnaces in blast. the make of finished iron for 
the year being 25,600 tons. The Penydarran Works at this time 
were in the height of their glory. employing from 3,000 to 4,000 
hands. and paying about £12,000 monthly in wages The works 
passed by purchase into the hands of Messrs. Thompson and For- 
man, the I.ondon alderman and the capitalist, in 1830, and 
finally, at the death of the former, into the sole hands of Mr. 
William Forman. He carried on the works at considerable loss 
till 1860, when the mills were brought to a standstill, and the 
mineral property passed into the hands of the Dowlais Iron Com- 

any. in 1863 they were bought by Messrs. Davies, Williams, 
and Phillips, by whom they were again put in motion to the ex- 
tent of one puddling forge and one rolling mill; a blast furnace 
also was lit just before they again changed hands. All the 
mineral property of the works being gone, the proprietors were 
obliged to buy coal of competing ironmasters, or import it from a 
distance at considerable delay and expense; consequently in a 
year or eighteen months advances were made both to the Dowlais 
Iron Company and Mr. Richard Fothergill, the latter purchasing 
the works. At present Penydarran Works are a picture of desola- 
tion, and at a complete standstill ; but with the capital and energy 
of Mr. Fothcrgill the furnaces will doubtless soon be employed in 
sme'ting bis excess of mineral produce. 

The first locomotive ever constructed in Great Britain was made 
at Peny’arran to carry the manufactured iron to a basin on the Gla- 
morganshire canal, then nine miles distance. This engine was made 
by Messrs. Trevithick and Vivian in 1804 ; the boiler resembled that 
connected with the working model of a steam carriage constructed 
in 1784 by Mr. Murdock, an engineer in the employ of Messrs. Boul- 
ton and Watt. This model is still preserved and was an object of 
considerable interest in the Exhibition of 1851. The boiler of the 
model had flat ends, but to increase the heatiug surface a flue was 
passed through it and back again, in the shape of the letter U ; 
the lower part of the tube formed the furnace, and the upper part 
returned through the boiler into the chimney. In the place of the 
slide valve, not then invented, a four-way cock regulated the ad- 
mission and escape of steam from the cylinder. On the axle of 
the crank a cog wheel was fixed, and by means of the usual gear- 
ing it communicated motion to the hind wheels, thus propelling 
the carriage. ‘Trevithick’s engine, much of which was suggested 
by this model, was the first practical application of high-pressure 
steam as a motive power. The first rails made in England or 
Wales were rolled at Penydarran. 

The following tables show the changes that have taken place in 
the South Wales iron districts in a period of thirty-five years :— 


TasLe or Biast Furnaces 1x 1830. 
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Dowlais—Guest and Co... .. 9 3 12 
Cyfarthfa—Crawshay and Sons 9 0 9 
Hirwain Jae 56 oe ee se 4 0 4 
Plymouth—Hill and Co. oo 60 6s <s 5 2 7 
Penydarran—Thompson, Forman, and Co, 5 0 5 
Romney and Bute Works .. .. .. «- 2 2 4 
Sirhowey and Eobw Vale Works—Harfords, . 

OVE GNGO,. 5s 0s cs ce os oe } ad a id 
Nantygio—Bailey Brothers .. .. .. «. 7 0 7 
Tredegar—Thompson, Forman, and Co. .. 5 0 5 
Aberdare T.<- . h l  e 3 3 6 
Abersychan—British Iron Co, ee 3 2 5 
Varteg Hill—Kenricks and Co, .. . os 5 0 5 
Blaenafon—Hills and Wheeley ., .. «2 es 4 c + 
Beaufort—Kendal, Bevan, and Co. 3 1 4 
Clydach—Frere and Co... .. oe ° 3 0 3 
pee Oe ee ee 1 2 3 
Pentwyn—Hunt Brothers and Co, .. 2. os 2 0 2 
Coalorook Dale—Brewers .. .. 1 1 2 
Blaina—Jones andCo. .. .. se oe | a 0 2 
Yniscedwyn—Crane and Co. .. oo 00 ee 2 |] Oo 2 
OE Fie ea a ae Sy ge Oe 2 
Pentrhyd y Ven—Reynolds and Co. .. .. .. | 2 0 2 
oe “ oe 2 0 2 
Pentyrch --R. Blakemore 1 0 1 
Gadlys—Bryant .. » ° 4 0 1 
Ryddry os oe 0 1 1 
Cefu Crubur a 1 0 | 1 
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Some of the above works and their owners are no more known, 
and considerable changes have taken place in others, as shown by 
the following figures :— 


Tasie or Buast Furnaces in 1865. 
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Abernant—Abernant IronCo. .. .. os 0 a? 3 
Banwen—Llewelyn and Co... .. 0 2 2 
Y¥stalyfcra—Ystaiyfera Iron Co. .. 6 5 ll 
Abercrave—J, Walters .. 1. 2. as 0 1 1 
Yniscedwyn—Yniscedwyn Iron Co. .. 1 5 6 
Aberaman—Crawshay Bail-y eo 2 3 0 3 
Aberdare—Fothergill and Go. .. .. 4 2 6 
Abernant— Fothergill and Co. ° 2 0 2 
Briton Ferry—Willettand Davey .. .. .. 2 | 0 2 
Cwm Avon and Oakwook—Governor ana Co, | 

_of Copper Miners. . pat Ga? ae ee } & ih 7 
Cyfarthfa—William Crawshay .. m1 |}. @ ll 
Dowlais—The Dowlais Iron Co... .. 16 | 2 18 
Liynvi Vale—Llynvi Vale Iron Co. .. tA, 2 7 
Gaclys*Gadiys Iron Co. e+ ee ee 4 | 0 4 
Penty rch—T, W. BookerandCo. .. .. .. 2 0 3 
Peny darran—R. FothergillandCo. .. .. .. 0 7 7 
I !ymouth—R. Fothergill and Co. ..' .. 10 1 ll 
Pontypridd ~ Francia Crawshay .. ... .. - | 0 8 3 
Tondu—Jobn Brogden and Soms.. .. .. 2 0 2 
South Brecknockshire Lronworks (four com- ) ” 

EL (57. ha ee? the aS ale an nt 10 : | bad 
Eblbw histo. = ods, CR ee ae 16 a 
Blaenavon—Blaenavon Iron Go... 1. 1... 6 o | 6 
Levick and Simpson’s Works ar oe 4 .4 6 
Other Moumouthshire Works 66 “se bed ibd 24 8 32 
A bon So ding | 13 61 194 














Woxrs Inrratinc.—The New Bedford and Taunton Railroad has 
&u érrangement for preventing brakesmen being knocked off the 
‘ops of the cars by bridges while riding backward. About thirty 
raed distant from every bridge crossing is a bar or joist twenty feet 
npn the track, from which a number of laths or similar small strips 
eye y ane suspended by short cords, hauging within two or three 
of the car roofs. Persons standing on the cars cannot 

ese sticks without striking some of them, and their attention is 


thus called to the fact that they are rapidly approaching a bridge. 








SOUTH WALES INSTITUTE OF ENGINEERS. 
(Concluded from page 323.) 
A NEW MINING AND LAND SURVEYING THEODOLITE, WITH 
TRAVERSING STAND. 
By Mr. H. D. Haskoup. 

This instrument, when intended for general underground work, has 
all its parts made much smaller than when made for land use, and 
the graduated plate or limb is made four inches in diameter, the 
vernier plate corresponding. One peculiarity in this instrument 
consists in its having a telescope fixed to each plate, one of which 
represents the zero of the plate carrying the vernier, and the other 
the zero of the lower or graduated plate, each having an independent 
motion. This object is effected by abandoning the old form of con- 
struction adopted for the main axis, which worked concentrically in 
each other, and substituting in their places a single axis screwed to 
the underside of the lower plate, and, passing through the parallel 
or levelling plate, is screwed to the end of a ball in the socket joint. 
This main axis is constructed with an elongated hole or slot through 
its centre, in the sides of which a short transit axis is fixed, and into 
which a telescope is screwed, forming one piece with the axis. This 
hole or slot in the main axig is sufficiently elongated to allow a 
vertical motion being given to the telescope of about twenty degrees 
of elevation or depression, and a square perforation is made in one 
side of the main axis to receive a small square piece of brass, a little 
less than the perfuration, and into this piece of brass one end of the 
telescope axis is inserted. There are four capstan headed screws 
let into the main axis, for the purpose of moving this piece of brass, 
aud by slackening and tightening these screws the telescope 
and axis moves a little, and, consequently, the cross wires 
may be adjusted horiguntally ~or vertically, to correspond 
with the optical axis of the upper telescope, when the 
zeroes of the plates are made to coincide. The lower telescope 
is held in position by a brags collar, which presses against the ex- 
terior side of the main axis, and is made tight by a screw passing 
into each end of the telescope axis. The upper plate fits close down 
on the top of the graduated plate, from which a strong short axis 
passes up through the centre of the upper plate, and enters a gun 
metal collar, screwed te the top of the upper limb, and gives an 
even and smooth motion to the plates; a small brass cap, fitted to 
the end of this axis, and a screw passes down to bolt all firmly to- 
gether. Two receding microscopes are also attached to the upper 
plate axis by means of two radial bars, and travel just the length 
of the verniers. The upper, like the lower telescope, is constructed 
in two parts, and screwed into a transit axis, the extremities of 
which are turned beautifully true into cylindrical pivots, and which 
repose on short standards or supports. One end of the axis is perfo- 
rated, which leads into the body of the telescope, and through which 
the cross hairs are illuminated by applying the light in a small lamp 
opposite the perforation in the axis ; the lamp will remain in this 
position as long as required, being supported by a small circular brass 
projection, which is movable with the lamp. The graduated ver- 
tical arc reads to twenty seconds, and is screwed fast on one side of 
the transit axis, and, instead of being suspended under the centre 
of the telescope, as in the old form of theodolite, is fixed imme- 
diately inside one of the telescope supports, and in that position it 
can be read in less time than usual ; and another advantage consists 
in its having on the same face as the degrees and minutes the diffe- 
rence of “ hypothenuse and base,” which enables a man to obtain all 
these particulars at a single reading. A 4}-inch magnetic compass 
is fixed close on the top of the upper telescope by means of two 
milled screws, and is provided with a pair of plain folding sights, 
‘which may be used on any occasion without the telescope, or in a 
short distance underground, where the focus of the telescope glasses 
will not command. There are four screws fixed in short standards, 
adjusting the plain sights, to correspond with the line of collima- 
tion of the telescope. The telescope, vertical arc, magnetic compass, 
plain sights, and the spirit-bubble attached to the underside of the 
telescope, have all one common motion in a vertical plane movable 
on the transit axis, As this instrument is different to others, the 
adjustment must consequently be performed in a somewhat diffe- 
rent way ; this the writer described minutely, and then proceeded to 
say that it is intended by Messrs. Archbutt, the sole makers, to 
construct these instruments with two telescopes, and also with only 
one, or the upper telescope ; and to meet all classes of purchasers it 
can be obtained divided, either onsilver, gun metal, or brass(?) in the 
latter case the instrument is obtained at a cheaper cost, and is quite 
as efficient, and for underground work will stand more rough 
usage—which, by the way, a theodolite should never have ; but for 
experienced surveyors and others, who know how to take care of the 
delicate graduations on the limb, by all means let it be divided on 
silver. Its advantages for colonial surveyings was next pointed 
out, and the writer’s patented new portable kind of stand to expedite 
the settings out of the instrument over each station-mark described. 
Attached to the paper was a formula, by which persons will be 
able to determine from the angles what the magnetic bearings should 
be, and q y, by ing the bearings deduced numeri- 
cally with those obtained mechanically, a satisfactory result may be 
obtained. 

The chairman said the writer of the paper was not able to attend, 
but he understood there was a friend of his present who would 
answer any — which might be asked. 

’. B. Brain said Mr. Haskold had made reference to him in 
respect to his plan for testing bearings, and if any gentleman had a 
question to ask upon the subject he would, if it lay in his power, 
answer him. With regard to the instrument he could only simply 
say that he had used it and found it the most efficient and correct 
he ever saw for underground purposes, and there was very little 
variation in the plates in consequence of not having been brought to 
zero. Now he begged to say that his system of testing bearings was 
not like Mr. Hoskhold’s. hey resembled each other in theory, but 
not so much in practice, for if the first bearing should be in error all 
the others reduced from it would be in error in proportion, and 
subject to a second reduction to put them right. He took every 
bearing as read from the needle, and deduct it if N.E. or 8.W., and 
add it, if S.E. or N.W., to the angle. This gave him the angular 
difference between the magnetic and assumed angular meridian, and 
the majority of those bearings which make the same difference of 
meridians he took as true. By this means the true bearing of the 
first line or assumed angular meridian is ascertained. And then all 
the bearings in error can be put right from this testedline. He then 
proceeds with the subterranean survey in the same manner, and when 
tested unites it to the surface survey. And when a double proof of 
its accuracy is required, he placed the transit theodolite firmly in an 
inverted position over the top of a shaft, and after carefully levelling 
it applied a diagonal eye piece, and bisected two lamps, one on each side 
of the bottom shaft, in a direct line in centre of road from the bottom, 
and produced that line on the surface and united it to the surface 
survey, then went down the shaft and united it to subterranean survey, 
by this means the subterranean and surface survey can very easily 
be connected mathematically accurate without the aid of bearings, 
although he found the bearings useful as rough checks in surveys of 
considerable extent. 

Mr. Brown: How many observations can you take in an hour? 

Mr. Brain: Well, it would be difficult to take more than six 
observations with the theodolite. 

A member : What is the weight of the instrament? 

* Mr. Brain: Its weight is not more than 131b., and I have used 
the instrument where the seams have only been twenty inches. 

Mr. Bedlington said the difficulty was the largeness of the instru- 
ment, and the only advantage over the ordinary instrument was the 
telescope. 

Mr, Brain said that, having a dialing on the top of the telescope, 
bearings could be taken very casily without apy observation. 

Mr. Bedlington observed that the legs would have to be spread out 
very much to get a compass at the top, 

Mr. Brain replied that he used a short stand with the legs only 
one foot in length; they spread out very low. 

Mr. Bedlington: Do you take observations on your knees? 








Mr. Brain: You can’t well stand up. 

Mr. Bedlington though they ru with ordinary care, make 
surveys with the ordinary com 

A member: Was any bottom stone taken up in the 20in. seam? 

Mr. Brain: Not any at all. 

Mr. Bedlington: Do you think you can’t make sufficient correct- 
ness with the ordinary compass? 

Mr. Brain: I never could over bridge rails—wrought iron rail. I 
ie an angular meridian. I never take a magnetic meridian at 


Mr. Brown: I think it must be admitted that for all practical pur- 
poses the miners’ compass is sufficient. I think the fact of the theodo- 
lite being so heavy, and that it can only take six observations in the 
hour, must destroy all hopes of its being employed generally. 

Mr. Brown then peceedhed to show how, by striking out a line from 
the surface to the bottom of the pit, he did away with magnetic 
meridian. 

Mr. Bedlington felt that they ought not to get into a discussion of 
theodolite against the compass, which he though they were getting 
into through his fault. 

The chairman thought the meeting would be in order in arguing 
the matter as between the theodolite and the compass, inasmuch as 
Mr. Haskold said the theodolite did for underground surveying. 

Mr. Bedlington said it was, no doubt, a perteet instrument for sur- 
face purposes, but the difficulty was the using it for underground, 
and that had prevented it being used more extensively. Mr. Brain 
was rightin saying that he could assume any meridian he liked and 
gain the surface underground. ‘hey would assuine that as the basis; 
but it was usual to lay down magnetic meridian as a basis in all 
underground plans he knew of. If they did, they might start with 
a series of angles, but then they were liable to error in the first start 
from attraction of iron. Therefore, if they used angles instead of 
points of the compass they got a perfect survey. 

Mr. Brain said he could not start with a magnetic meridian, but 
he assumed a meridian ; such might do for surface survey, but it was 
not usual in collieries. ' 

Mr. Brown. begged to say that he always laid down magnetic meri- 
dian as well as his assumed meridian. If there was a survey of not 
much importance he should work by the compass, and he should not 
use the theodolite unless in work of great nicety. 

A member: Have you ever seen the Hedley dial, which has both a 
compass and a theodolite, without the teleseop; it will take angles 
without the needle, and at the same time take your bearings ? 

Mr. Brain; I have seen a drawing of them. 

A member: Can you read from four or five minutes on the 
compass? 

Mr. Brain: With the vernier you can. 

After some further questions and answers, the chairman said h 
thought Mr. Brain had met fairly and manfully all the objections 
raised. It was not for him (the chairman) to say who had the best 
of the argument. Had any gentleman any more questions to ask or 
any objections to make ? 

Mr. eeks: Have vou any objection to a plumb line hung down 
by the side of a shaft ? 

Mr. Brain replied that he never used them because of their oscil- 
lation. 

Mr. Monk said he had used Hedley’s dials, and he had always 
found them work well. He had made miny surveys, driven several 
stone drifts, and sunk pits, and therefore he considered tiedley’s dial 
well adapted to underground purposes; taking the angles and needles 
conjointly, they could perform underground surveys most correctly. 

Mr. Brown said he thought Mr. Brain’s system more correct than 
any dial in taking a survey. 

The chairman said Mr. Brain had acquitted himself very well in 
maintaining the usefulness of his friend's instrament. 


THE CORNISH PUMPING ENGINE. 

The chairman said the meeting had had the opportunity of seeing 
several drawings in relation to the Cornish pumping eagine which 
had been kindly lent by Mr. Howe.. Perhaps he might be allowed, 
on behalf of the Institute, to ask Mr. Howe to add to the obligation 
they owed him by writing a paper on the Cornish pumping engine, 
which was a subject of vital importance, more especially as the 
were about sinking deep shafts. 

Mr. Howe said he would endeavour to comply with the request o 
the president. ‘e 
THE LEINSTER COAL-FIELD. 

The secretary read a paper on the Leinster coal-field, by Mr. J. 
M. Meadows. 

On the proposition of the chairman, seconded by Mr. Brough, a 
vote of thanks was accorded to Mr. Meadows for his very interesting 
paper. . 
UNDERGROUND HAULAGE, PARTICULARLY WITH REFERENCE 

TO ENDLESS AND TAIL ROPES, 
By Mr. Grorar Fow.sr. 

The secretary having read the paper, the chairman said that as Mr. 
Fowler was present, although he lived a long distance off, he thought 
it would be only showing Mr. Fowler proper etiquette if they 
departed from their usual rule and Gannel the paper then. He 
would ask Mr. Fowler if he had seen or knew anything of the clip 
drum. They found that instead of this system it was common in 
the North to fasten the rope two or three times round the pulleys. 

Mr. Fowler said he did not, He knew where it worked on the 
surface for a short distance of about 200 or 300 yards. He had not 
seen it underground, or heard of it to a. greater extent than from 
1,000 to 2,000 yards. 

The chairman: Because if you get the clip drum, instead of 
passing the rope round the pulleys, you would be able to work the 
rope much easier and with less wear. I have not seen it work, but 
it seems to answer well in steam ploughing for agricultural purposes. 

Mr. Fowler pointed out the danger of damaging the ropes as the 
clip pieces came on them. 

hr. Brough said the endless rope was not much in use under- 
ground; it was the tail rope that was used. 

The chairman said the writer of the paper had not made up his 
mind which was the best, and the subject was an open question ; 80 
far as his experience went he could not say which was the best. 

Mr. Brough, said the endless rope was one of endless difficulty. 
The tail mo was generally used in the North. 

Mr. Fowler said that in his district they had two endless ropes, 
which answered very well. If an accident happened to a tail rope, 
by its breaking, the trains were delayed two or three hours; but 
with an endless rope, suppose a tub got off the rails, the train was 
stopped and the fault was rectified; or suppose the rope bioke, the 
engine stopped at once, and the defect was easily and simply rectified. 
‘Lhe endless rope could only be used when the sward was level. 
They had a line 2,000 yards long, and an inclined plane; the work 
was carried on by the same engine, one portion being worked with a 
single rope, and they found no difficulty in applying the two, They 
worked 4(0 or 500 tons per day by one engine with an endless rope. 

Mr. Brough: That is not very much. 

The chairman: It is rather a Jarge amount of work. 

Mr. Brough remarked that be knew of an iron endless rope which 
worked 1,600 tons. He should like to know what amount of 
deviation from a straight line they worked this endless rope. 

Mr. Fowler said it could be worked to any curve they liked. He 
worked a curve of 90 degrees. 

A member: You surely could not go round that. 

Mr. Fowler: I could go round it easily. 

Mr. Bedlington said he had seen a lot of those ropes ; he had seen 
an endless rope on a level of 1,900 yards one way, and 1,700 yards 
in another direction, worked by the same engine very satistactorily. 
In working an endless rope a man stood in front of the train, he just 
clipped the rope, and there was no occasion to have the tubs at all. 
If it was wished to get coal off at different stations he lets go the 
1ope. In fact there was no difficulty whatever in working an endless 
chain rope. Then, again, there wes the tail rope, which might be 
lestin some cases, ‘The advantage in the endless ropes was that they 


could work them to the utmost, because there was no danger if they 
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should happen to break. But on inclined planes there would be 
danger with a tail rope, as the train would run back if it got off the 
rails, The speaker then proceeded to point out how well the endless 
rope worked. They found one small engine working a length of 
chain 2,000 yards long, but it was very finely balanced. If the full 
tubs came down hill, empty tubs were going ups the fact was the 
chain was nicely balanced and carried on the tubs. They had only 
to put a train on the line of chain, the chain clipped, and it was 
taken up. He next pointed out how they worked at right angles, 
and mentioned that one engine worked two woads 10,436 yards in 
length. He thought it was the most admirable system he ever saw, 
and whatever the first outlay was, he considered there would be less 
expense in the long run, because of the small expense in renewing the 


rope. 
iM. age Have you the power, the weight of the chain, and the 
quantity of product brought out? 

Mr. Bedlington replied that the engine was a 12}in. cylinder, with 
30 Ib. steam ; the cost of the engine was 2s. 8d. per day, the quantity 
worked by it was 229 tons in about six or seven hours. They could 
calculate the weight of chain as the length of it was 10,436 yards, 
and its exact size was ths. 

Mr. Brough: This is, indeed, a marvel in engineering. Do you 
attribute it all to balance? We really shall come to perpetual 
motion by and by. 

Mr. Bedlington said it seemed to be done principally by balance. 
He would give the address of the colliery to any gentlemen who 
would like to see for themselves, and he had no doubt the agent 
would be glad to show them over the pit. In reply to a question 
Mr. Bedlington said they were straight lines, and when they wanted 
to go off at an angle they must use sheaves. In reply to the chair- 
man he said that if the endless rope was applied to the South Wales 
district, they would be bound to have the coal on a level with the 
woodwork and to have iron trams. 

The chairman said it would not be applicable to the present 
system, as the coal was too large. 

In reply to a question Mr. Bedlington said, suppose in coming 
down a tub slipped, it would be blocked against the next. 

Mr. Basset said the weight of the chain would keep the tubs from 
slipping off. He saw an endless rope on a slight incline, not more 
than half a mile long, at Manchester. The chain was very heavy and 
kept the tubs all in their proper places. He could not understand 
how they got away if they wanted to go into a right angles woad. 

Mr. lington explained this, but only a portion of his remarks 
were heard by the reporters. 

Mr. Basset said he was at a meeting of the north of England 
engineers at Manchester, when a discussion took place about the 
endless aud the tail rope; the arguments on both sides were so even 
that the question became a most difficult one, and the members 
appointed a committee of three or four to investigate the whole 
matter and report the result 7, arrived at. He hoped they should 
have another opportunity of still further discussing the matter. 

Mr. Bedlington: It is evident, whether it be an endless rope or a 
tail rope, something more must be done in that way in Wales, 

Mr. t: What kind of rope does Mr. Fowler suggest ? 

Mr. Fowler: Steel wire ropes. 

The chairman said the discussion ought not to be closed, but Mr. 
Fowler ought to have an opportunity of hearing what Wales had to 
say ; theref.re it would be ~¢ open titi the next meeting, and in 
the meantime the paper would be printed, and gentlemen in and out 
of the district would get a uv d amount of information. 

On the motion of Mr. Basset, seconded by Mr. Bedlington, a vote 
of thanks was passed to Mr. Fowler. 





The chairman said he could not leave the chair a second time 
without thanking them heartily for their confidence, and he felt 
happy in being able to congratulate them on the success of the 
Institution, which he thought the first promoters hardly expected. 
‘Lhey had to thank those gentlemen for the interest they have taken 
in the Institution, and he was glad they had selected one of the most 
worthy of them to succeed him in the chair. He now vacated in favour 
of Mr, Martin. 

The members then adjourned to a splendid dinner served up by 
Mr. Hallen, in his well-known style. The viands, champagne, and 
dinner were of the tirst quality, and a very pleasant evening was 
spent under the presidency of Mr, Menelaus. 





Tse Loarp Crype—The iron-cased screw steamship Lord Clyde, 
24, was taken outside Plymouth Sound last week to make a trial 
of her engines, under the inspection of Capt. Edmonstone, C.B. 
Mr. Steil, assistant-engineer from Keyham Steam-yard; Mr. 
Dinnen, inspector of machinery afloat; and Mr. Saunders, second 
master shipwright, were present on the part of the Admiralty. 
Mr. Ravenhill represented the manufacturers of the engines. In 
consequence of bad weather she was ouly able to make two runs at 
the measured mile, but these, considering her peculiar construction, 
were very satisfactory. The Lord Clyde was built at Pembroke on 
the lines of Mr. Reed, Chief Constructor for the Navy. She is 
280ft. long, 58ft. 9in. broad, and has a depth of hold of 20ft 9in.; 
her burden is 4,067 tons. Her engines are fitted with cylinders of 
very Jarge diameter for the purpose of using the steam expansively, 
also with surface condensers, superheaters, and tubular boilers, 
having brass tubes 2}in. outside diameter, and containing an aggre- 
gate heating surface of 19,000 square feet, with a grate surface of 
700 equare feet. There are nine boilers arranged in two groups, 
one of four pieces and the other of five, each group having a 
chimney 7ft. lin. in diameter. The engines are capable of exerting 
an indicated power of 6,000 horses, being a multiple of 6 to 1 of 
their nominal power, and, as closely as their requirements would 
admit, are of the same style of double piston rod engine as those 
made by the same firm with ordinary condensers, which are well 
known both in the British and foreign navies. They are a pair of 
direct-acting horizontal engines, with double piston rods, having 
cylinders of 116in. diameter, with a stroke of 4{t. Each cylinder 
weighs upwards of thirty tons, and the crank shaft weighs twenty- 
five tons. The slide valves are placed vertically on the outside of 
the cylinders, and are worked directly by means of a solid link 
motion. The connecting rods are 9{[t. Sin. long, being seven 
times the length of the crank. The air-pumps anc the foot and 
delivering valves, which are of india-rubber, working on brass 
seats, can be easily examined and removed. The feed and bilge 
pumps, in brass, are fitted with india-rubber valves, and worked 
direct from the cross heads. Gridiron expansion valves are also 
applied, and are worked directly from the shaft by means of 
eccentrics and rods. The condensers are fitted on Hall's system, 
with vertical tubes, the end of every tube having a small stuffing- 
box and packing oo both in the top aud bottom tube plates of 
the condensers. The condensing water is circulated by means of 
two centrifugal pumps, one to each condenser, which are worked 
by a pair of independent donkey engines. In addition to the 
ordinary starting gear, steam cylinders are fitted to facilitate the 
handling of these ~ engines. The machinery is fitted with a 
four-bladed propeller fixed on the stern shaft. The cylinders are 
the greatest in diameter, and the engines, therefore, the largest 
that have yet been supplied to the British navy. The draught of 
water of the Lord Clyde was, forward 22{t, 4in., and aft 24ft. 10in. 
The vacuum in the condensers, forward 27in., aft 28in. Speed, first 
run, 4min, 26sec.; second, 4min. 26sec., equal to 13533 knots per 
hour. The speed of the screw was 12°825, showing a negative slip 
of ‘708, or nearly three-quarters of a knot. Revolutions, first run, 
55} per minute ; second, 56 ; indicated horse-power, 6,110 ; nominal, 
1,000 Ee ner four-bladed ; diameter of screw, 23ft.; pitch, 22ft. 
6in, ind north-east, force one to two. The engineers feel confident 
that when the vessel can have the advantage of making the usual 
six runs under circumstances of certain slight modifications in the 
engines, that still better results will be obtained, and that a speed of 
fourteen knots will be realised. The speed of the Lord Olyde is, 


however, already in excess of any veeeel of at all similar dimensions. 
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Tue immediate object of this invention, patented by Mr. J. F. 
Spencer, engineer, Newcastle, is to economise steam, air, or gas as 
motive power, by introducing into more general use distinct and 
separate admission valves and improved escapement gear, and with 
such valves and gear materially increasing the s of piston. 

Figs. 1 and 2 are front and side elevations of a part of a steam 
cylinder sufficient to show the improvements in valve referred to 
in this specification, and Figs. 3 and 4 are intended to show the 
improved escapement rod by itself ; OC is the cylinder of a steam 
eugine, a portion only of which is shown, and such cylinder may 
be vertical, horizontal, or inclined, without impairing the useful- 
ness of the improved valve gear; D is a portion of the valve chest, 
in which is one of the ordinary steam admission ports and a plain 
slide valve made to cover the port with sufficient lap to prevent 
le:kage and to suit the action of the valve. The port and slide 
faces may be flat or curved according to the plan adopted to move the 
valve; in the engraving the port and valves faces are curved, the 
slide valve is worked by drivers on a weigh shaft E, passing through 
a stuffing box F; this weigh shaft E might give motion to any 
other kind of valve which requires little power to move it, but in the 
present illustration a valve, commonly called the Corlis valve, is 
supposed to be used; G isa rod worked by an eccentric or crank 
on the main crank shaft or on a supplementary shaft driven by the 
crank shaft, aud the reciprocating motion of this rod causes the disc 
plate H to vibrate on a pin I. On the disc plate are four pins K, 
K, two of which only are shown, and one of these gives motion to 
the escapement rod i, which is attached by a pin M and lever N to 
the weigh shaft E, which gives motion to the slide for admitting 
steam to the cylinder. The escapement rod consists of two 
principal and distinct parts La and Lé, one of which, La, is 
always connected to the pin K on the disc plate H, and the 
other, Lé, to the pin M. O, O, are two steel g clips bolted 
to that part of the escapement rod La which is attached to the 
pin K, and these spring clips are connected to that part of the 
escapement rod Lé which is attached to the ¥ M by the grip of the 
projecting edges of hardened steel P, P, P, P: Q is a lever, toe 
piece, or trigger working on the pin R, and connected by rods, &c., 
to an adjustable handle accessible to the engineer in charge. When 
the engine is started, and the escapement rod is in gear, as shown 
in the engraving, the motion of the disc plate and escapement rod 
in the direction of the arrows brings the trigger Q in contact with 
the insides of the spring clips O, 0, and throws them out of 
gear, and the admission valve is instantly closed by the action of a 
spring or weights acting on the lever S and weigh shaft E; and the 
time when the clips are disengaged, and the admission valve is 
closed, can be varied at pleasure by the relative position of the 
trigger lever, which is held in any position at the pleasure of the 
engineer in charge, or the trigger may be connected to a governor to 
regulate the speed of the engines by varying the amount of the 
steam admitted to the engines. The two parts of the escapement 
rod before described are shown in the drawing as guided in the same 
line of motion by a guide rod and bush. 

In Figs. 3 and 4 the escapement rod is shown disengaged, the 
steel spring clips being pressed outwards by the pressure of the toe 
or trigger, and allowing the parts La and Ld of the escapement rod 

be separated by theclosing action of the slide valve. Escapement 
valve gear such as used in pumping engines is so well known to 
engineers that any further description of the first of the inven- 





tion is id 'y. Many modifications of detail 
may be made without affecting the invention of the double-clip 
escapement. 


The second part of the invention requires no engraving to explain 
it, and is limited to cylinders working with slide valves only. 

In explanation of the third, four:h, and fifth portions of the 
invention, the piston and cylinder in which the eg of air, 
steam, gas, or water, is used to act on the lever S and close the 
admission valve is shown at T, and these cylinders (one to each 
admission valve) may be supplied with steam, air, &., from any 
convenient source. 

To illustrate the improvements in the springs and air pistons for 
effecting certainly, and yet gently, the closing of the admission 
valves, a volute or spiral spring is shown at U, U; W is the air 
piston, X is the central chamber described in the filth part of the 
invention, and Y is the central diaphragm. 








Derection or Fire-Dame in Cowieues.—In connection with 
colliery operations, there is nothing which requires such continuous 
attention as the ventilation, and it cannot be doubted that, even 
when the utmost skill is brought to bear, the prevention of accumu- 
lations of fire-damp is practically impossible; it is, therefore, of 
paramount importance that a ready and infallible means of detecting 
the presence of the destructive gas should be at the disposal of those 
responsible for the safety of the mine, and that a means should be 
provided of giving light to the collier in worsings wherein the air, 
although not so pure as at surface, is not sufficiently contaminated 
to be dangerous to human life. Until the beginning of the present 
century the sole means of ascertaining that the fire-damp existed to 
a dangerous extent was by the actua: ignition of the entire mass, 
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while the dim light of the steel-mill was the only one with which a 
dangerous atmosphere could be entered, and even with this there 
was the danger of the sparks iuflaming the gas. In 1812 the 
inefficiency of the then existing arrangements was made painfully 
——— by the Felling Colliery explosion, the fact of a pit 
judiciously worked and, as was supposed, adequately ventilated, being 
subjected to so extensive a calamity as to cause the sacrifice of 
three-fourths of the large staff of workmen employed, leading to 
the most earnest efforts to devise a remedy. The first lamp capable 
of burning in an explosive atmosphere without communicating flame 
to the gas was devised by Dr. Clanny, of Sunderland, and consisted 
of an arrangement for blowing through water the air to support 
combustion, and for permitting the escape of the heated air through 
the same medium. This arr t being rily somewhat 
complicated, efforts were made to discover a more simple one, which 
led to the introduction of the safety-lamps now generally in use. 
The fact that burning gases would not pass through tubes below a 
certain diameter was first. noticed by Tennant, in his “ Researches 
on Flame,” and the knowledge thus acquired was practically applied 
to the production of safety- lamps by Stephenson and Davy. As the 
equivalent of minute tubes, the employment of fine wire gauze not 
unnaturally presented itself, and the success which attended the 
substitution is attested by the fact that wire gauze lamps are the 
only safety-lamps which have been employed in collieries during the 
past half century ; their safety and efficiency when constructed with 
ordivary skill being, sv far as an illuminator is concerned, all that 
need be desired; although Mr. J. J. Atkinson, in his report for this 
year, gives two cases of explosions through the gauze of perfectly 
constructed safety-lamps. But the safety-lamp has proved of even 
greater value for detecting the presence of fire-damp than for enabling 
the collier to work in dangerous air, the facility afforded for igniting 
the gas enclosed within a limited and protected area instead of 
inflaming the entire mass having enabled important tests to be made, 
which would otherwise have been impracticable. Another step has 
now been made in connection with the subject of tire damp by the 
introduction of the simple and highly sensitive indicator devised by 
Mr. G. F. Ansell, of the Royal Mint. As in the case of the safety- 
lamp, Ansell’s fire-damp indicator is the practical application of a 
natural Jaw previously eliminated by Mr. Thomas Graham, F.R.S., 
the Master of the Mint; this law may be popularly explained some- 
what thus—when two different gases, as atmospheric air and fire- 
damp, for example, are brought into contact with each other they 
have a tendency to mix, and whilst this mixture is taking place the 
atoms of each gas travel at a speed peculiar to that gas, which speed 
remains the same under all circumstances. Another peculiarity is 
that the speed of a gas remains the same whether it is passing into 
space or into another gas, and whether it is passing througu a porous 
substance or is perfectly free. Mr. Ansell practically applies these 
facts to the detection of fire-damp, and since his indicator enables 
the exact percentage of the deleterious gas to be ascertained, the 
application is of the utmost importance. It fortunately happens 
that a light gas, like fire-damp, travels much faster than heavy ones, 
like atmospheric air ; and as Mr. Ansell’s indicator is filled with the 
atmospheric air, it is obvious that when it is taken into an explosive 
atmosphere the fire-damp will enter the indicator faster than the 
atmospheric air escapes; consequently, the contents of the indicator 
being increased, it is easy to apply such increase to the moving of a 
lever, by which, as Mr. Ansell expresses it, he obtains “a motive 
power, by which he can telegraph to a distance (as well as give an 
audible signal at the actual seat of danger) the locality in which fire- 
damp exists.” Upon the first mention of Mr. Ansell’s apparatus, a 
question was raised as to whether the index, having once indicated 
the presence of fire-damp, would return to its normal position ready 
to indicate afresh; and as, from some misconception of the point 
raised, the question was rot distinctly answered in the affirmative, 
many have given no further attention to the invention, upon the 
supposition that it was merely an ingenious scientitic toy, unfit for 
practical use. So far from there being any grounds for these con- 
clusions, it is a fact that practically Ansell’s fire-damp indicator 
distinctly shows the percentage of fire-damp present in every level 
passed through, and in every working place visited, no matter how 
great the variation in the places successively tested. The miscon- 
ception appears to have arisen from Mr. Ansell’s having replied upon 
strict chemical facts, which the practical man would regard as 
unimportant. Assuming the indicator to be taken into an atmos here 
containing (say) 8 per cent. of fire damp, that percentage wou d be 
at once indicated; if it were then taken into 6 per cent., the 
indication of 6 per cent. would be equally rapid, and so on for any 
other percentage. This is all that colliery owners require, and there 
can be no doubt that the adoption ot the instrument will be so 
general as to prove that since the discovery of the safety-lamp no 
more important instrument than this has been placed at their 
disposal. The fact that in either of the mixtures mentioned the 
index of the indicator would return to zero after being some time in 
the gas, is one of no more interest to the practical man than the 
fact that flame may, uncer certain circumstances, be drawn through 
the Davy lamp. ‘ihe indicator is instantaneous in its action, and 
reliable ir its results, and is, therefore, entitled to be universally 
adopted.— Mining Journal. 
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MANUFACTURING COMPRESSED BRICKS. 





Tus invention, patented by Humphrey Chamberlain, engineer, 
Wakefield, relates to a peculiar construction and arrangement of 
machinery or apparatus for the manufacture of compressed bricks 
from what is known as “granulated clay,” whereby two, three, or 
more distinct avd separate pressures are applied to the clay at each 
revolution of the main shaft. 

Fig. 1 in the accompanying engraving represents a front elevation 
of the improved brick-making machine; Fig. 2 is a corresponding 
end elevation of the same; Fig. 3 is a plan corresponding to Fig. 1; 
Fig. 4 is a detail side elevation of the plungers or pistons, and the 
cams for working the same; and Figs. 5 and 6 represent respec- 
tively a detail sectional elevation and plan of the pistons or plungers, 
and parts in immediate connection therewith. A is the main framing 
of the machine, which is bolted to any suitable bed or foundation B, 
aud carries the first motion or main driving shaft C. This shaft is 
provided with the usual driving pulley D, and with a friction clutch E, 
which engages with the spur pinion F loose upon the shaft. The 
clutch is thrown in or out of gear by means of a lever G and rod H, 
the latter having a screw thread formed upon it, and being worked 
by an internal screw thread in the boss of the hand wheel ], carried 
hy the double bracket K, which is bolted to the side of the main 
framing. The pinion F gears into a spur wheel L fast on the second 
motion shaft M, which carries a pinion N at its opposite end in gear 
with the large spur wheel O, keyed on to one end of the cam 
shaft P. This shaft is supported in suitable bearings Q bolted to 
the top of the standards A, and carries the twocams R, R, for work- 
ing the upper pistons, as shown clearly in Fig. 4, as well as the 
eccentric § for working the lower piston, as hereinafter more fully 
explained. TT, T}, are spur wheels for actuating the self-acting 
feeder U, but as this feeder is well known, and forms no part of this 
invention, no further reference to it is ; V is a fixed table 
bolted to legs on the inner sides of the standards, and having one or 
more moulds or chambers formed therein, which are supplied with 
the granulated clay from a hopper, not shown, by means of the 
well-known self-acting feeder ; Ww is a piston or plunger which forms 
the bottom of each mould, and which receives a rising and falling 
motion from a pair of snail cams R (Fig. 4) keyed on to the over- 
head shaft P. These cams each revolve within a frame X, to the 
lower end of which is connected the rod Y secured by a nut to each 
extremity of a cross-head Z keyed on to the piston rod a. The 
upper end of this rod carries the piston W (Fig. 5) working inside 
the moulding box or chamber 8, aud its lower end when down rests 
upon a packing piece d on the bed plate or foundation B; 8 is an 
eccentric keyed on the shaft P between the snail cams R, the rod ¢ 
of which is connected by a long cross-pin f with the upper piston 
or plunger g working inside the main beam A which slides up and 
down in vertical guides i, i. The piston or plunger g serves to form 
the “pannel” or indentation of the brick when a solid brick is to 
be produced, or to form the perforations by being provided with 
suitable pins when perforated bricks are required ; k is the hollow 
piston or plunger, which is connected to the main beam A, and fits 
accurately into the mould 8, the piston g, working through the centre 
of this hollow piston, as shown in Fig. 5. ‘The cross pin f works 
in vertical slots in the main beam A, so that it can move to a certain 
extent up or down without imparting motion to the beam h. Both 
the upper pistons gand & with the beam A being elevated, “ granulated” 
clay is fed into the mould either in a dry or slightly damp state, the 
lower piston W being at that time in its lowest positiou. The 
beam h, with its hollow piston &, then commences to descend, the 
piston & resting — the clay in the mould, while at the same time 
the lower piston W rises, and by compressing the clay against the 
br pistons expels a considerab!e portion of the air from the par- 
tie les of clay. While this operation is going on the inner or 

pannel ” piston g continues to descend slightly, the main beam h 
and hollow piston & remaining at rest. The amount of this descent 
of the piston g depends, of course, upon the length of the slots in 
which its pin 7 works. and so soon as the pin f arrives at the bottom 
of such slots, the beam / and hollow piston & will be carried down 
“= further into the mould. In the meantime the bottom piston W 
: as Sopped sufficiently to find a firm rest or support upon the pack- 
ng underneath the lower end of its rod, and thus, as the upper 
Pistons descend, they will force the partially compressed brick down- 
ane to the bottom of the mould, and as the bottom piston has by 

is time obtained a solid bearing, the fiual pressure is given to the 











clay by the action of the eccentric on the upper pistons as it passes 
itscentre. The “pannel” piston g then commences to rise, and so 
soon as the connecting pin f/ reaches the top of its slots f', it carries 
up with it the main beam / and the hollow piston & clear of the 
mould. The bottom piston in the meantime rises until its surface is 
flush with the table, thereby expelling the compressed brick from 
the mould, which is then pushed away by the advance of the self- 
acting feeder when bringing the next supply of clay, the piston W 
descending again to the bottom of the mould in readiness to receive 
the next charge when the operations are repeated. 





DUMAS’ LAMP FOR THE USE OF MINES. 
By M. Breaver.* 


Tue apparatus called Dumas’ lamp ‘utilises the light produced 
in a vacuum by the passage of currents of induction; it consists, 
then, in @ necessary manner, of a battery, an induction apparatus, 
and a vacuum tube, called a Geissler tube, from the German manu- 
facturer who made the first. 

The battery furnishes a quantity current; this inducing current 
produces in the induction apparatus an induced current or one of 
tension ; and, finally, this induced current, traversing the vacuum 
tube, produces there a light sufficient for conducting one in dark- 
ness for reading characters traced on paper, or even divisions 
engraved on an inetrument, finally for working in a mine. 

‘be battery is of two liquids; in the interior of the porous cell 
is a piece of carbon, which forms the positive pole of the battery, 
and which is immersed in water, acidulated with sulphuric acid, 
marking 16 deg. on the bydrometer (for acids), to which is added 
pulverised red bichromate of potash. At the exterior of the porous 
cell is a cylinder of amalgamated zinc, forming the negative 
electrode of the battery, immersed in a solution of sulphuric acid to 
6 deg. of the bydrometer. The cylinder of zinc has a diameter but 
little different from the porous cell, so that the distance between 
the electrodes should be as little as possible, and, consequently, that 
the resistance is as small as ible. The exterior case of the 
battery is a bag of india-rubber, at the bottom of which is placed a 
round piece of amalgamated zinc, which increases the surface of the 
negative electrode, and serves as well to support the india-rubber 
bag, as to protect the porous cell against J shock or shake. 

The upper part of the battery is closed in a manner completely 
hermetic by a plate of hardened india-rubber, kept in its place b: 
screws. Two small tubes of india-rubber, communicating one with 
the interior and the other with the exterior of the porous cell, 
give exit to the gases which are formed by the working of the 

tte 


The battery thus composed can ‘give a constant lig! t during 
twelve hours at the least; but if it is not kept at work, it is pre- 
served much longer, and can give light at the end of a week. 

The expense of maintenance of this 7 may be valued at one 
cent. per hour of effective working, or 1d. fora day of ten hours; 
and this expense being the only one which the use of the Dumas 
— requires, it is seen that this apparatus costs less than a Davy 

am 
The inductive apparatus does not differ essentially from apparatus 
of this sort employed in laboratories, 

Around a centre, composed of iron wires well anpealed, are 
wound two layers of a primary wire, called the “ inductor,” of a 
sufficiently large diameter, through which passes the battery cur- 
rent. Around this “inductor” is wound the induced wire, of which 
the diameter is much less, and of which the spires and the different 
layers are insulated one from the other with the greatest care. 
The induction circuit is provided with an automatic trembler, which 
———_ the induction current, and re-establishes it with great 
rapidity. : 

Gas Gwe extremities of the induction wire are placed in com- 
munication with the two metallic faces of a Fizeau condenser, 
the action of which upon the luminous effects of the induction 
apparatus is very important. To each of the making or breaking of 
the induction current corresponds an induced current of the fine 
wire of the coil, and sent into the luminous tube. 

The luminous tube is a tube of glass in which a vacuum has been 


* Read before the Manchester Geological Society. 





made after having filled it with azote or ni 








, 8o that it atil! 
contains very rarefied azote. This tube is to the lamp, so 
that it preserves its vacuum indefinitely. It shows a central - 
ber in which are placed two rather fine tubes, one of which has 
circumvolutions spread out in the same plane, which have the effect 
a multiplying the lighting surface, and of consequently augmenting 
© lig’ 
These fine tubes are made of glets or uranium, whose fluorescent 
peo render more constant ths light from, the current of 
nduction, which, in fact, is intermittent, al h it is impossible 
for the eye to distinguish the intermittence. is vacuum tube, 
which already is of ne oe & protected =: 
very thick exterior tube, the solidity of which is very great. The 
exterior tube can be surrounded with a special reflector, half 
—— which throws the light forward that would otherwise be 
ost. 


A turning commutator placed above the battery allows one to 
close or open the induction circuit, and, consequently, to make the 
light appear or disappear. The battery and induction apparatus are 
encl in a box of leather and in wood, furnished with a cover 
closed with screws with hardened india-rubber nuts. The commu- 
tator alone projects a nut or button in hardened india-rubber above 
the before-mentioned cover. 

The box is supplied with a leather band, which enables the 
apparatus to be carried in a shoulder belt. The tube is attached 
to this box by conductors, seventy-five centimetres in length, care- 
fully insulated with cotters, first a tube of india-rubber, then a 
second tube of india-rubber sufficiently thick, which gives a great 
resistance and a certain thickness to these cords. By aid of these 
conductors the tube held in the hand can be passed by the bearer all 
round him, while the box which furnishes the current rests immo~ 
vable on his back, or on any support whatever. 

For facility of transport the tube has also a place made on the 
side of the box, in which it is sustained by leather bands of such 
a sort that even in this position it can lighten the path of the person 
who carries the instrument, especially if he is — with the 
reflector of which we have spoken. In the box itself the wires 
which place in communication the battery and the induction appa- 
ratus, are insulated with the same care as the external conductors, 
terminating in the luminous tube; finally tie induction ge 
enclosed in a small wooden box is p! in a double envelope of 
sufficiently thick india-rubber. 

All these envelopes have the accessory advantage of decreasing 
the shocks the apparatus might receive ; but their principal object 
is to prevent an electric spark from passing between the conductors, 
and firing the explosive mixture of gas in which the apparatus 
might be placed, which would produce the greatest danger. Geers 
body who sees the Dumas lamp perceives at first sight that this 
danger is completely averted. 

It is known that in mines it frequently happens that the gases 
which escape from the sides form, with the air, explosive mixtures. 
‘The introduction of an ordinary light in a mine where these pheno- 
mena are produced might cause the most frightful accidents, in 
producing the explosion of the gaseous mixtures of which we have 
just spoken. It is under these circumstances that the use of safety 
Jamps becomes necessary. 

Amongst the most used and most useful of the safety lamps is 
that of Davy, which might be taken as a type. The Davy lamp 
has several great defects—first, it may be opened by the workman 
who carries it, and who, when wishing to obtain a more brilliant 
light, would let it burn without the surrounding protection of 
metallic net; it might be extinguished if, as is often the case, wate 
sbould fall upon it from the roof of the gallery ; placed in an impure 
atmosphere it fails and sometimes suddenly goes out, leaving the 
workmen without light. Moreover, in cases where light is 
necessary in order to prevent danger, it may happen that one has 
men to save—urgent works to execute in an atmosphere where life 
is possible at least for a short time, and where the Davy lamp cannot 
burn. In such cases the Dumas lamp would be often of aninappreciable 
value, for it burns as well in a gas absolutely unfit for combustion 
and for respiration, under water, and in all the conditions where 
—9 combustion lamps are cither dangerous or unable to give 

ight. 

It will be remarked that there is no possibility of explosion of 
inflammatory gases from the spark of induction, for it only passes 
in vacuum (at least from the distance where the two platinum points 
are placed, which are sealed at the two ends of the vacuum — 
and if by accident the vacuum tube should be broken the air would 
enter the and i diately all light and all passage of 
electricity would cease. 

It is known that electric currents have been used for a long time 
to explods powder and to blast mines. Such has been up to this 
time the only industrial application of the induction apparatus. 
The Dumas lamp offers two means of arriving at this result. The 
first consists in employing the intermediary of the induction 
apparatus ; one has only to suppress the communication between the 
induced wire and the luminous tube, and to attach it to the insulated 
meta!lic conductors which are attached to a Stateham or Abel fuse, 
in which two metallic poinis, placed at a short distance from each 
other, and surrounded with sulphuret of copper, and of a small 
quantity of fulminate of mercury, then ordinary powder, letting 
escape the spark of induction and -~, the powder, 

The second means employs directly the battery ; it is sufficient to 
send the current of the battery in @ fuse specially com as 
follows:—A very small platinum wire, attached to the ends of two 
wires which come from the battery; this platinum wire is sur- 
rounded with gun cotton first and ordinary gunpowder afterwards, 
enclosed and held in a small gutta-percha bag. When the current 
passes this the platinum wire reddens and ignites the gun cotion, 
which sets fire to the gunpowder used in mine. This second 
means is, according to M. Dumas, the surest and most convenient. 








A Cuinese Newsrarer.—A novelty is announced, Zhe Flying 
Dragon, # journal to be printed in London, from Chinese type im- 
ported for eu but to be circulated in the empires of China 
avd Japan. Mr. Summers, the Professor of the Chinese Lan 
at King’s College, is to be the editor. It is to contain ne 
summary of oe news, and descriptions, with illustrations 
when necessary, of European inventions and manufactures, for the 
sale of which, in Japan especially, a wide field no doubt exists. 
This “ Dragon” is to make an appearance once a month, in time 
for the Overland mail, and it will offer to our enterprising 
an opportunity to advertise their novelties in Eastern Asia. We 
veg Mr. Summers is prepared to translate the advertisements 

nto Chinese, 

Ise or Tuanet Steam Frovr Mitis.—(From a lent.)— 
The first annual general meeting of the shareholders of this company 
was held at the wills, Ramsgate, on the 7th inst., when the following 
report was laid before the meeting:—*The directors have great 
pleasure in meeting the shareholders on this occasion, and in being 
able to report satisfactorily on the completion of the undertaking. 
No trading having yet been carried on, the directors have only to 
present to the shareholders a statement of the receipts and expendi- 
ture on capital account; and they can assure them, in ing out 
the scheme, their principal object has been to get a first-class building 
and first-class machinery, with due regard to economy, and this they 
feel assured has been done. The accounts have been duly auditea, 
and are now forwarded for the inspection of the shareholders. Share 
certificates have been prepared, and may be obtained by application 
to the bankers of the company.” The statement of accounts which 
was appended was sufficiently satisfactory. The mill has been 
designed by W. F. Pagin, and we need hardly say that he has im- 
parted a peculiar originality to the architectural features not often 
met with in buildings of this kind. The mill at present contains but 
six pairs of stones, driven by a 30-horse high and low pressure 
double cylinder engine, It is contemplated to add to their number. 
‘They are fitted up with Bovill’s patent blowing apparatus, and the 
“silent feed.” ‘The machinery and fittings bave been turned out 
from first to last by Messrs. Whitmore, of Wickam Market, and the 
arrangements throughout reflect much credit on that firm. 
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NOTES FROM NEW SOUTH WALES. 


Tue formidable difficulties in the way of fo a railway 
between Penrith and Bathurst, must be patent to all who have 
travelled westwards in New South Wales. It was fora long time 
believed that the steepness of what are known as the Blue Moun- 
tains presented insuperable obstucles to the construction of a 
locomotive line. “Not to dwell on the often-quoted assertion of Mr. 
Wentworth—that bullock drays were the proper mode of conveyance 
for the colony—even so late as 1857, Captain Hawkins, of the 
Royal Engineers, in a report which may be seen amongst the 

rliamen papers, expressed his conviction that no direct line 

tween Sydney and Bathurst for either a railroad or a tramway 
could be obtained. This opinion did not, however, satisfy the 
residents in the western districts, who, realising very keenly, as 
every traveller on the heavy mountain road must do, not only the 
personal discomforts of the journey, but also the direct loss which 
the slow mode of transit occasioned, brought sufficient influence to 
bear on the Legislature to make the construction of a line to 
Bathurst a necessary part of the system of railway extension. It 
was towards the end of 1857 that Mr. Barton was directed to ex- 
amine the country with a view to determine the best line fora 
railway, and shortly after took charge, for that pu , of a party of 
sappers and miners. A very elaborate and careful exploration of 
the country between the Nepean and Bathurst was made, extend- 
ing over three or four years, in the course of which several lines 
were surveyed and levels taken, but were afterwards for various 
reasons abandoned. For months together the party were engaged 
either in following up the various tributaries of the Nepean or in 
examining all the spurs and gullies of the leading ranges. It need 
scarcely be stated that the broken nature of the country, the sudden- 
ness and the length of the descents, rendered the discovery of a 
practicable line a task of extreme difficulty. One of the lines 
surveyed was that from Richmond to Hartley, by following the 
Grose Valley, and which, if it had been practicable, would have been 
shorter by nine miles than the mountain line—reckoning from the 
Nepean. Very good gradients were obtained along the greater 
part of the line; but it was found that the head of the valley of 
the Grose was so much Jower than that of the Lett, that, even with 
a gradient of 1 in 30, between three and four miles of tunnelling 
would have been required. ‘he enormous expense of such a line, 
together with the difficulty of access, was the cause of its 
being abandoned, A line, corresponding in many respects with 
that now adopted, was laid before the Colonial Parliament in 
October, 1860. It followed the mountain road for about forty miles, 
but in order to reach Hartley it descended, at the rate of 1 in 62, 
along the sides of one of the spurs of Mount York (passing near a 
recently discovered kerosene mine, then doubling back and cross- 
ing itself through a tunnel; the detour, which had the form of a 
narrow Joop, included seven long tunnels and six large viaducts. 
There were to have been throughout the line no less than seventeen 
tunnels, of the aggr ; ate length of five and a half miles, besides 
many other very heavy works. The steepest gradient was to have 
been 1 in 40, and the sharpest curve ten chains radius. The 
estimated cost of carrying out this line was £26,000 per mile ; and, 
probably from the belief that Parliament would not sanction so ex- 
pensive a line, its adoption was not proposed. Kconomical considera- 
tions prevailed, and it was determined that, on the western line, 
not more than £10,000 per mile should be expended. In order to 
bring the cost within that sum, it wes necessary to adopt much 
steeper gradients and sharper curves than those on the existing 
lines, and the maximum gradient was fixed at 1 in 30, and the 
sharpest curve at eight chains radius. 1t was under these conditions 
that Mr. Barton selected the present live, the cost of which, it is 
stated, will not exceed £10,000 per mile. 

In an inspection of the works on the Great Western extension, 
starting from the terminus of the existing line at Penrith, notice is 
firet attracted by the piers for the tubular girder bridge across the 
Nepean, a river about 600ft. in width. ‘bese piles of masonry rise 
more than 40ft. above the water level, their great height, semi- 
circular ends, and projecting tops giving them a tower-like appear- 
ance, Some astonishment may be expressed at the size and 
massiveness of the pillars, looking at the low and quiet stream that 
flows between them; but the enormous volume and the violence of 
the current on the occasion of a flood :endered it necessary that the 
structure should be of proportionate strength and height. During 
a recent flood the Nepean rose 37ft. above its usual level. The 
rapid progress that has been made with the erection of the piers 
since they were taken in hand in October, 1864, by Mr. Watkins, 
testifies to the skilful and energetic manner in which the work has 
been carried on, under the management of Mr. Morgan, who is 
associated with Mr. Watkins in the contract. The progress is at 
the same time due to favourable weather, while a former contractor 
for the masonry had his apparatus several times carried away or 
destroyed, involving a loss of £6,000. 

In order to give an idea of the sizo of the structure, it may be 
mentioned that the two centre piers measure 58{t. by 17/t. 6in. at 
the foundation, battering upwards at the ends 1 in 15, and at the 
sides 1 in 20, and that their extreme height is 59ft. ‘I'he piers are 
186ft. apart; the two in the bank at either end are a little larger 
than the intermediate ones. With the view of economising the 
masonry, tive longitudinal apertures, each about 6{t, by 4{t., have 
been lett; they are filled with concrete, and are covered in half way 
with a ceiling course. A large amount of preliminary work had to 
be done before the foundations of the piers could be laid. Divers 
were sent down to clear away the gravel from the bed of the river 
to receive the sills into which the piles for the cofferdams were 
driven. The sills had to be firmly bedded in the shale, and the 
sheeting to be closely driven into the sills ; yet, ir spite of these pre- 
* cautions, the water would continually boil up from below, and had 
to be pumped out. The shale was excavated for a depth of about 
18in. to receive the foundations of the piers, which are about 16ft. 
below the ordinary water level. The shale was so hard that the 
tools used in the excavation were continually being blunted; and 
on borings being made, it was found to be more than 11ft. in depth. 
Immediately within the cofferdam bays of piles were driven, and 
upon these staging was fixed around the piers, to support the 
traveller and jenny which have been empioyed.in lifting the stoves 
from the punts aud depositing them in their places. ‘“he sandstone 
used for the piers was obtained from a quarry near the top of Lap- 
stone Hill, a distance of three aud a half miles, and was brought 
down by drays in loads of from four to tive tous.. There were 
about sixty men and ten cranes employed at the quarry. At the 
masons’ yard, which is close to the bridge works, a large traveller, 
running on rails 35ft, apart, lifted the blocks of stone on being 
dressed to the required sizes, and deposited them on a trolly upon 
which they were taken down to a crave fixed on the wharf, and 
deposited in punts which conveyed them to either of the piers. A 
rupe was carried across the river, by means of which the punts were 
drawn from the wharf to the piers, The courses are 15in. in thick- 
ness; the weight of the stones averago from two to three tons, but 
some of the blocks of the dental course weigh from five to six tons; 
the stones are rock faced and are cet in concrete: A simple con- 
trivance has been used for the direction of the masous in dressing 
the stones. There was an exact model of each of the piers, 
consisting of a succession of wooden slats marked so as to show the 
joints and interstices ; each slab represented a course of the masonry, 
and they are given out one by one as guides for the size of the 
blocks. During the time that the foundations were being laid the 
works were being carried on night and day. 


The piers being finished, a commencement has been made with 
the fixing of the tubular iron girders, This portion of the work has 
been contracted for by Sir M. Petoand Co. ‘The whole of the plates 
and bolts have arrived, and they are now being deposited on the 
adjacent ground. Five or six bays of temporary staging will have 
to be erected between the piers to support the ironwork while the 
rivetting is in progress. As at the Menangle Bridge, there will be 


two upright parallel tubular girders with cross girders between at 


the bottom. Each division of the upright girders will consist of a 
compartment 10ft. by 2ft. 8in., the vertical side plates varying from 
a quarter to half inch thickness; above and below will be double 
boxes, each 3ft. by 18in., projecting on either side three or four 
inches. The cross girders will rest upon the lower projecting 
boxes, instead of being fastened to them as at Menangle. The 
width between the upright girders will be 25ft. 6in.; and the cross 
girders which will carry the roadway will be placed at intervals of 
3ft. The plates will be united by angle and T-shaped pieces, and 
the rivets will be 5in. apart. The succession of iron boxes com- 
posing the upright girders will, when rivetted together, have all the 
strength and firmness of solid bars of iron. It is expected that the 
work will take about twelve months to complete. As the bridge is 
intended for the main road traffic as well as the railway, the rails 
will be laid along the northern side, leaving the other side available 
for vehicles. The bridge will be approached from either end by 
tim! er viaducts; that on the Emu side will be the longer of the two; 
it will have eight openings of 26ft., and the piles will have to be 
driven a depth of 75ft., for which it will be necessary to havea 
second tier of piles. 

Some heavy works are required on Emu Plains before the ascent 
of the Blne Mountains is commenced. There is first an embank- 
ment containing 44,718 yards obtained from side cuttings; beyond 
that a timber viaduct with 12ft. openings 900ft. in length. After a 
short embankment, and a bridge with one opening of 26ft., and 
four of 21ft., there is a long embankment containing 190,000 yards of 
earth, and commencing the incline of 1 in 30, which is continued 
for a length of two miles. So steep is the ascent of Lapstone Hill 
by the road—the gradients ranging from 1 in 8 tol in 14— 
that it was found necessary to make a wide detour, to carry the line 
round the face of the mountain and across the precipitous gullies, and 
to introduce a “zigzag,” for the purpose of obtaining the required 
elevation. A stone viaduct which carries the railway line across 
Kuapsack Gully wes finished a few months since. It is a fine piece 
of masonry, and admiration has been expressed both for the boldness 
of the design and the excellence of the workmanship. The most 
noticeable feature of the structure is its great height, the roadway 
being 120ft. above the bed of the gully ; though the piers are very 
substantial and well proportioned, their great altitude gives them a 
light and slender appearance. Another peculiarity of the bridge is 
the steep inclination of the top, being on the gradient of 1 in 36; 
even as seen from the Penrith station, a distance of four miles, the 
inclination is very perceptible, The opposite sides of the gully are 
888{t. apart; there are five semi-circular arches of 50ft. span and 
two of 25ft. span; the piers are 36ft. by 20ft. at the base, and taper 
upwards to 15ft. by 9ft. Gin. at the top. A great deal of labour was 
required before the masonry could be commenced, as the bed of the 
gully had to be filled in a depth, at one part, of 30ft., to form 
ground for the masous to work on. The stone obtainable in the 
gully not being fit for the work, a quarry at some distance had to be 
found, and roads to connect it with the gully had to be made. The 
details of the work were carried out under the immediate super- 
intendence of Mr. Watkins. The cost of the structure was about 
£22,000. 

On the opposite side of Knapsack Gully a contrivance known as a 
zigzag is adopted for the purpose of getting up the steep ascent. 
About a quarter of a mile beyond the viaduct the line comes to a 
stop; another line meets it at a sharp angle and comes back to the 
head of the gully at a distance of 120{t. from the bridge ; a height 
of 135ft. is gained in a length of about half a mile, the zigzag being 
on agradient of lin 33. At each end of the zigzag there will be 
a reversing station to allow of the train being shunted, as upon the 
intermediate line the engine will be behind the train. Beyond the 
zigzag the line winds round to the southward, and comes on the 
main road near Wascoe’s Inn, at the top of Lapstone Hill; the 
height here above the plains is 550ft., the plains being 86ft. above 
the sea. From this point until reaching Blackheath the line keeps 
within a short distance of the main road, now on one side then on 
the other, avoiding the steep ascents and descents of the road by 
alternate cuttings and embankments. The line being taken over a 
succession of rapid undulations the earthworks are necessarily very 
heavy; one of the cuttings is eleven chains in length, and Sift. 
in depth ; another is eight chains in length, and 48ft. in depth ; one 
embankment contains upwards of 63,000 yards, and another nearly 
54,000 yards ; one cutting is forty-six chains in length, and contains 
51,200 yards the deepest part being more than 50ft. A consider- 
able portion of the excavation bas been through sandstone rock, all 
of which had to be blasted; so compact is the material in some of 
the cuttings that the sides stand safely at a slope of one-eighth to 
one. At two or three places tunnels are carried under the road, to 
avoid the necessity for bridges; owing to the density of the rock no 
lining is required. There are a number of level crossings; the 
gates will probably Le kept by the men engaged in the repairs of 
the permanent way. All along the line there is a steady rise, fre- 
quently at a gradient of 1 in 33. At the Valley the line is 1,069ft. 
above the level of the sea; at Cox’s Downfall it is 1,462ft.; at 
Ellison’s Tollbar, 1,728/t. ; at Eigliteen-mile Hollow, 2,050/t. ; at the 
Blue Mountain Inn, 2,398ft. ; at King’s Table Land, 2,863ft ; and 
at Blackheath, 3,525ft. This latter is the highest level to which the 
railway is taken between Penrith and Hartley. ‘The elevation 
gained between Emu Plains and Blackbeath,a distance of thirty- 
eight miles, is 3,439ft., giving an average gradient of 1 in 58; but 
theaverage gradient from Emu Plains to King’s ‘able Land is only 
lin 48, 

With regard to the line from Emu to Blackheath, nearly the 
whole of the formation is now finished. Four or five of the heaviest 
cuttings about the middle of.the line are still in hand, some lengths 
of fencing have to be done, and the banks require to be trimmed; 
but in three months, at the furthest, all the works will be completed. 
The line was divided into three contracts, the first and the third of 
which are being carried out by Mr. Watkins, and the intermediate 
one by Messrs. Duxbury and Kerr. A few weeks since tenders 
were advertised for laying the permanent way, but the contractors 
whose tender was the lowest failed to comply with the conditions, 
and fresh tenders were invited. In consequence, it is understood, 
of the second series of tenders being considered too high, it has been 
determined to call for tenders a third time. After leaving Black- 
heath the line descends at the rate of 1 in 55 to the Soldier’s Pinch, 
whence it rises with a gradient of 1 in 66 to Shepberd’s Tollbar. 
Near this place the line parts from the main road, and will only 
once cross it until it reaches Bathurst. The chief reason for this 
deviation is to avoid the steep descent into the Hartley Valley, and, 
consequently, the steep ascent of the range beyond. ‘he Hartley 
Valley is only 2,286ft. above the sea; by taking the railway through 
Litbgow Valley, which is 2,975ft. above the sea, the descent, and the 
subsequent ascent, of 689{t. is saved. The road along the celebrated 
Victoria Pass, constructed by the late Sir Thomas Mitchell, is ex- 
tremely steep; for a length of 8vft. the incline is 1 in 6, and the 
ruling gradient is lin 8. Instead of following that road the line 
diverges to the northward upon the Darling’s Causeway Range. 
There is an easy descent for some distance, and then an ascent, 
untila higher level than that at Blackheath is reached, The line hore 
comes upon the track known as Bell’s line of road, and following 
generally the range between the Colo and Lett rivers, on which 
that line was taken, descends at a gradient of Lin 50 to Dargan’s 
Creek, the chief tributary of the river Lett. Thence the line rises 
at the rate of 1 in 33 for a length of a mile and a-half towards the 
Clarence Range, which is a continuation of Hassan’s Walls. 
‘rhrough this mountain there is to be a through sandstone tunnel 
639 yards in length, exclusive of the cuttings at either end. Here 
the greatest height is reached on any part of the line between 
Sydney and Bathurst, the level being 3,656/t. above the sea, and the 
top of the mountain being 3,753ft. above the sea. This is stated to 
be by far the highest level attained by any railway in the world; 
this line containing a greater length of steep gradients and sharp 
curves than any other. Beyond the tunnel the line commences the 
descent into Lithgow Valley. In order to reach a lower level 
another zigz»g is resorted to, of much greater than that at 





Lapstone Hill; the line retraverses the face of the spur, descending 





along the ziguag at the rate of1in42 The rocky spur along which 
the zigzag will be taken is extremely abrupt and craggy. Two 
tunnels, of 59ft. and 76ft., will have to be excavated ; and retaining 
walls for the support of the line will have to be carried up 
from a considerable depth—at some places of 30ft. or 40ft. 
The zigzag will be three-quarters of a mile in length, and it will 
obtain a difference of level of 220ft.; a descent of 574ft. being made 
in a length of about two miles and a half direct distance. The live 
follows the course of Lithgow Valley through a tolerably level 
country, taking some land belonging to Mr. Thomas Brown, at 
Eskbank, and ap ny to where Bell’s line joins the Mudgee-road, 
about two miles from Bowenfels. Here will be the station for 
Bowenfels, on land belonging to Mr, Andrew Brown, and opposite 
to his residence at Coerwul. The line crosses the Mudgev-road, 
near Farmer’s Creek, and thence rises at the rate of about 1 in 40 to 
Brown's Gap, and proceeds lel with the road to Morangaro, at 
the Middle River, the residence of Mr. C. Sidney ; thence it ascends 
at the rate of 1 in 40 to the summit of the Middle River Range, 
where a tunnel, 216 yards in length, will be made, from which it 
descends to Cox’s River at the rate of 1 in 40, making a descent of 
300ft. The end of the line is at Piper’s Flat, about a mile north of 
Wallerowang, the residence and property of Mrs. Walker. The 
station will be about a mile to the westward of the Mudgee-road ; it 
will be a distance of nine miles from the Western-road at Meadow 
Flat, nine miles from Bowenfels, and forty miles Bathurst by rail- 
way, and sixty miles from Mudgee. Meadow Flat is about twenty- 
one miles from Bathurst, 

Plans and sections of the extension from Blackheath as far as 
Piper’s Flat, a length of thirty-one, miles, were sanctioned by the 
Colonia] Parliament in August, 1864; andin November, 1864, a con- 
tract was taken by Mr. Watkins for the formation and also for the 
permanent way for alength of sixteen and a half miles, to be com- 
pleted in two years. ‘lbe works were commenced at the beginning 
of the year, and a)ready more than 140,000 yards of excavation have 
been shifted ; the formation is considerably advanced, and a quantity 
of rock from the cuttings has been stacked in preparation for the 
ballasting. The works at the Mount Clarevce tunnel are 
also in active operation. Three shafts, of the respective depths of 
128ft., 117ft., and 97ft., have been sunk to the required level. From 
these, and also from the entrances, headings are being driven, so 
that the excavation will be carried on from eight different points 
simultaneously, Three parties of surveyors are engaged in com- 
pleting the levels for the remaining portion of the line sanctioned 
by Parliament, and it is expected that the working sections will be 
ready for tendering this winter. Shortly before the plans and 
sections for the extension beyond Blackheath were laid before 
Parliament, a representation was made to the Minister for Works 
by Mr. George Jarvis, of Hartley, that a better line than that 
selected by Mr. Barton could be obtained by going through the 
town of Hartley. The line proposed descended the range about a 
mile from Blackheath, and passed round the south of Mount 
Victoria. Mr. Barton having made a survey of the proposed live, 
reported that it presented insuperable engineering difficulties; that 
tunnelling would be required for 4,100 linear yards, of which 3,566 
yards would be through granite, and the remainder through sand- 
stone ; that impracticable gradients of 1 in 12}, and 1 in 8} for long 
distances, would be necessary, besides a uumber of a lengthy 
viaducts, one of which, vver the tributaries of Blackheath Creek, 
would be 600ft. long and 220ft. high, and another 3U0/t. long and 
100ft. high. The greatest obstacle presented was the fall from the 
head of Blackheath Creek down toa valley that had to be crossed, 
and where the line would have ben 500ft. below the level of Little 
Hartley. Although the contract now taken for the permanent way 
terminates at Blackheath, it is probable that a length of three or 
four miles beyond will be included in the line when open for traffic, 
a site having been selected for a station at the most convenient dis- 
tance from Hartley. To sum up the works on the four contracts 
now in hand we may state, that the excavation on No. 1 amounts to 
462,000 yards; on No 2, to 329,000 yards; on No. 3, to 350,000 

ards; and on No. 4, to 470,000 yards, making a total of 1,611,000, 

rom Piper's Flat the line will ascend the main Dividing Range, 
which it will cross about two miles north of the township of Kydal, 
also crossing the Western-road near Solitary Creek. It will then 
follow the valley of this creek as far as the Fish River, at first south- 
ward to Sodwalis, and thence in a westerly direction. Keeping on 
the north side of the Fish River, it will pass round Tarana Moun- 
tain on to Dirty Swamp, a continuation of Frying Pan Creek ; 
thence it will go through Tyndale’s Hollow, about two miles north 
of the township of O'Conneil, and about four miles south of the 
Green Swamp, which is close to the Glanmire diggings. The 
remaining course of the line will be through the township of Raglan, 
and thence through Kelso to Bathurst, crossing the Macquarie 
River. a little higher up than the Denison Bridge. Thestation will 
probably be between Russell and Piper streets, within a short distance 
of the centre of the town. The site stated to have been selected by 
Sir William Denison as the most suitable for a station was the re- 
serve known as the Ordnance Ground ; but, besides other objections 
to that site, in the event of the railway being continued further, it 
would have to be taken through the centre of the town, for which 
some of the most valuable land and buildings would have to be 
bought. From the survey at present made of this line it is not ex- 
pected that the works will be so heavy as upon some of the 
other lines. On the western side of the Dividing Range granite 
is met with, but it is not known to what extent the cuttings will be 
through that material. A number of bridges of various sizes will be 
required to carry the line over Solitary Creek, which will be crossed 
abvut sixteen times in a length of nine miles; the largest of these 
bridges will be about 100ft. in length. The gradients will, for the 
most part, be easy; the line will ascend the Main Range at a 
gradient of 1 in 91; then it will descend at 1 in 100, 1 in 50, aud 1 ip 
87. The worst gradient on the line will be 1 in 33 for a length of a 
mile and a quarter, crossing the range between Dirty Swamp and 
Tyndale’s Hollow ; and there will be a descending gradient of 1 in 
40 to Bathurst Plains. This portion of the line, although having 
very easy gradients and light work, is necessarily rendered tortuous 
by the roughness of the country through which it passes. The dis- 
tance of Bathurst from Sydney by railway will be about 143 miles, 
being twenty-two miles longer than by the road. It would be 
useless to speculate as to when the line will be completed to 
Bathurst; but there is some probability of its being opened for 
traffic as far as what will be called the Hartley station, about forty- 
one miles from Penrith and seventy-five miles from Syduey, early 
in 1867. 








Jomt-Stock Company Law—Tue Lonpon Enctneertne Comrany 
vy. Ocie.—It has become a very interesting question to many, what 
makes a man a member of a joint stock cowpany, and whether he 
may not at his own optiun strip himself of tnat character, and re- 
pudiate further liability by resigning or withdrawing, and by for- 
teiting all the money he may have paid in the shape of deposit ou 
application and allotment. That was the questioa raised in the 
above action. _ Mr. Ogle, the defendant, had applied for shares in the 
company in the usual form, and in due course received a letter of 
allotment, on which he paid a deposit of £125. Mr. Ogle afterwards 
changed his mind, and became anxious to relinquish the shares and 
to withdraw from the company, forfeiting the amount he had paid by 
way of deposit. The company, however, were unwilling to part with 
him, and therefore they placed his name upon their register of shure- 
holders as a member of the company, anu now sued him for calls 
made upon him in that capacity. ‘Lhe action was tried in the Court 
of Queen’s Bench vefure the Lord Chief Justice, the defendants 
counsel contending that he had been improperly placed upon the 
register because he had not signed the memorandum ot association. 
The Lord Chief Justice, however, thought that the words of the Act 
of Parliament were clear and precise, aud a verdict passed for the 
plaintiffs, subject to the point of law whether, under the cireuw- 
stances, the statute made the defendant a member of the company.— 
Money Market Review. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


PROFESSIONAL QUALIFICATION. 


Sm,—I am glad to see from your editorial of the 17th inst., that 
you have at last taken up the baton in favour of a professional test 
of qualification for the important duties of an engineer, and as your 
sentiments so closely coincide with my own (as evidenced by a letter 
you were kind enough to insert in your journal of June 9th), you 
will perhaps accord me a few lines of supplementary remark to your 
able article. : 

As you justly state, it becomes a matter of extreme difficulty to 
decide where “ qualification ends and quackery begius,” therefore 
the immediate adoption of any arbitrary standard (whereby to attest 
or annul the assumed position of any man) would be doing an injary 
to those who are at present practising, but whose efficiency would be 
found considerably below par; and as these form a goodly proportion 
of the so-called “professional men” of the day, it must necessarily 
be a work of time to bring this much-to-be-desired “ diploma” sys- 
tem into operation. 

I would therefore suggest, as a preliminary step, that yourself and 
other engineers of known scientific attainment, constitute a board of 
examivers, and that young engineers be invited to offer themselves 
for examination—to receive as the result certificates of the first, 
second, or third grade; the senior wrangler in each subject being 
admitted as member of one or other of the institutes. 

At some future period it would be possible to obtain a charter of 
incorpcration, and these candidates might henceforth take rank as 
Masters, Bachelors, or. Passees of Engineering, and might be 
initialed as M.C.E. or M.M.E., B.C.E. or M.E., C.E. or M.£. 

Of course the board would be best qualified to judge respecting 
the attainments required for each grade; but 1 should suggest 
similar papers to those given to candidates for the engineers’ depart- 
ment of the Indian Civil Service or the Naval Engiueers, with, 
however, a more fuliy developed practical bearing. 

For the C. or M.E., I should consider the following course suffi- 
cient :—Arithmetic and mensuration, algebra, inclusive of quadratic 
equations, plane and spherical trigonometry, and the first six and 
part of the eleventh and twelfth books of Euclid, mechanical philo- 
sophy, and its practical applications. The professional part to 
embrace designing, drawing, estimating, and surveying, with an 
outline of professional jurisprudence of works and services; these 
latter papers to be extensive in application, and framed, of course, 
to suit the civil or mechanical tendency of the candidate, 

For the Bachelor test I should suggest a farther excellence in 
the above, and include conic sections, and the differential and 
integral calculus. The Master’s certificate would be obtained by a 
refinement upon the preceding, and acquaintance with the writings 
of ancient and modern authors. 

This scheme may by some be thought visionary, but I feel confi- 
dent that the course roughly sketched could be easily overcome by 
any one desirous of so doing, and we should ultimately raise our 
profession to a position more in accordance with its varied require- 
ments. 

Your scheme of pupilage also presents some features worthy of 
notice, but I should go further back, and observe that our ordinary 
school tuition has not kept pace with the advancement of the age; 
as example, who is not aware that a boy’s arithmetic days are — 
in calculating the tare and tret of tea, sugar, and treacle, or in find- 
ing the value of so many yards of tape or broad%cloth? Again, in 
mensuration or surveying, he meets with a most happy combination 
of triangular, square, or circular fields, and can determine with 
accuracy the distance of the moon, or between two ambiguous 
points A and B, by conjuring with a table of logarithms ; but as far 
as application to obtaiv any measurement of the school yard or 
common hard by, or the recognition of a theodolite, and its adapta- 
tions for finding the height of the parish steeple, in these he is quite 
at fault. Let us next follow him to the drawing lesson; he there 
learns to pourtray the likeness of some piece of mechanism on 
another paper, generally by the enlargement and exaggeration of its 
proportions; and after outlining this effigy with a decoction of ink 
and water, he elaborates the whole by a display of water colours ; 
but as far as knowing which is bolt, nut, or washer, neck or 
coupling, one term may be substituted for another without injury to 
his preconceptions. 

Here, then, I consider, lies the strongest argument for the esta- 
lishment of a school such as you recommend, viz., for the study of 
“ Practical Engineering.” 

As I have already taken up too much of your time and space, I 
shall not endeavour to describe the entrance of the above school- 
boy into the office or workshop, where he is instructed into the 
ps mgr of mixing ink (a good black and not too thin) and 

_colours, tracing and ruvning errands; or into the unsuitableness of 
leaden punches, and bevelled or left-handed squares, &c. Suffice it 
to say, that at the expiry of his apprenticeship—unless he applies 
himself manfully out of working hours—he is competent to obtain 
the sum of one guinea per week, or he appears in your prints offer- 
ing bimself as an improver, salary no object. 

Now I contest that this low ebb could, in most instances, be 
avoided by adopting proper modes of instruction, and by the young 
man kuowing that without passing a thorough examination he will 
be unable to obtain a license to practice, thereby improving the in- 
tellectual status of our rising members. 

I enclose my card, and (if you can obtain the names of gentlemen 
willing to undergo the onerous duties of examiners) whatever lies 
in my power for the advarcement of this object shall be willingly 
rendered. 

Oldham, Nov. 21, 1865. T. M. 





INVENTORS’ RIGHTS. 


S1r,—If the Lord Chancellor's decision, of which I enclose report 
extracted from the Times of the 4th inst., in the case of Mather v. 
Green be not reversed, it follows that a joint patentee (though the 
sole inventor} has no claim upon his wealthy partner to profits 
arising out of articles manufactured and sold under a joint patent, 
unless @ special contract has been made to that effect, 

Very much has been said of late about the injustice of our patent 
laws, the management of the funds arising from tbe sale of letters 
patent, and the difficulties inventors have to contend against in 
securing their interests. Much remains to be said and more to be 
doue on those subjects, but nothing hitherto has occurred of such 
unportance to the inventors of this country as the judgment given 
in the above case, and as I said before, unless the same be reversed, 
then a new era on this subject is inaugurated. 

3y that decision no inventor henceforth must trust to his co- 
patentee's honour or partnership, as heretofore, but must have a 
special contract that certain profits shall be paid to him as his share 
in the interest to be derived from any joint patent; otherwise, he 
will have to look on patiently, perhaps starve, and it may be die, 
while his opulent partner grows richer out of the returns from the 
patent secured in their joint names. 
. The doctrines hitherto acted upon must pass away, all mutual 
interests now existing may be severed at any moment; no joint 
patentee will be entitled to a share in the profits arising from a joint 
patent (unless by special contract); and any joint patentee may now 
manufacture in his own name i:respective of his co-pariner or co- 
partuers, destroying or reversing all existing interests. 

The inventive faculties existing in the artizan’s mind of this 
country will be checked for lack of confidence. What can be done 
in this matter? Should not all those whose interests are affected 
by this judgment consider the case as their own ? 

, Subsequent inventors should take kvowledge of this important 
judgment—shou!d secure patents in their own names, aud not give 
up their rights to others, except by special contract, seiting forth 

amount to be paid to them by co-patentee, who may be a 





wealthy manufacturer. 
sideration in your columns. 
Leeds, November 20th, 1865. 


COURT OF CHANCERY, Lincoun’s-1xn, Nov. 4. 
(Before the LonD CHANCELLOR). 
MATHER Vv. GREEN, 


This appeal from a decision of the Master of the Rolls was argued before 
the long vacation, and stood over for judgment. It appeared from the case 
that the defendant, Thomas Green, had carried on business at Leeds as a 
manufacturing evgineer, and was a maker in particular of lawn-mowing 
machines and rollers ; and also had a retail in Victoria-street, Holborn, 
which was managed by his son, Willoughby Green. In the latter part of 
the year 1861 Willoughby Green joined his father at Leeds as partner, 
when the London business was carried on by the plaintiff down to the year 
1863. Letters patent had been obtained in the joint names of the defendants 
and the plaintiff for improvements in the construction of lawn-mowing 
machines, &c., and the defendants had been in the habit of granting 
licenses and receiving royalties on the sale of the machines. In 1863 diffe- 
rences arose between the parties, when the plaintiff filed his bill for an 
account, claiming, as partner, a share in the royalties received by the 
lefeudants, and insisting upon his right to the profits of the London 
business, which, he alleged, was his own, although carried on in the name 
of the defend The defendants contended that he was merely their 
managing agent. The evidence and correspondence extended to a con- 
siderable length, and the Master of the Rolls, although negativing the claim 
of the plaintiff to be a partner, made a decree in his favour as to a share in 
the royalties and commission, and directed an account to be taken. Mr. 
Southgate and Mr, Kingdon aqpenned for the tiff; Mr. Selwyn and 
Mr. Phear for the defendants. Lord Chancellor this morning delivered 
judgment, and, after carefully reviewing the evidence and the correspon- 
dence, said that with respect to the first part of the case, namely, the claim 
of the plaintiff to a share in the royalties, he thought the evidence was not 
sufficient to rebut the assertion that the plaintiff was jointly interested with 
the defendants in the letters patent. This interesi, however, could not 
confer upon him a right to claim a share in the profits made by his co- 
patentees, unless there was a special contract to that effect. ‘The right 
under letters patent was to exclude all the world from the benefit derived 
from them except the grantees of the patent; but there was nothing in the 
law to restrict any of the joint patentees from such benefit. This could 
only be done by special t, and, therefore, as none such existed in the 
present case, the claim of the plaintiff on this ground must be rejected, and 
the decree of the Mester of the Rolls reversed. With respect to the second 
part of the case, the claim of the plaintiff to the profits of the London 
business, he, the Lord Chancellor, was of opinion that the evidence proved 
that the plaintiff was only the managing agent for the defendants, and he 
had consequently wholly failed in establishing any title for relief. The bill 
must be dismissed with costs. 


I trust this subject will receive due con- 
A PateENTEs, 














COMPRESSED MOIST HOT AIR ENGINE FOR MARINE 
PURPOSES, 


Str,—On Saturday last a trial of a boat propelled by a light 
portable moist air engine came off on the Thames at Lambeth. The 
boat into which the engine was placed (without any fitting or altera- 
tion of i toe is 22ft. Gin. long by about 5ft. Gin. beam, and 2ft. 
deep, and is capable of seating from fifteen to twenty persons. The 
boat is an iron one, built on the Lake of Geneva, by M. Chillon, and 
was sent over to the first International Exhibition, and previously 
to the robbery—which it seems is common to all premises on the 
Thames—had a handsome appearance, The engine has one cylinder, 
4in. diameter and 12in. stroke, driving a pair of light paddle-wheels, 
3ft. diameter, about eighty revolutions per minute. The power of 
the engine is about 1-horse power nominal, and the weight of the 
boiler and engine is about 3001b. The maximum pave | attained 
through the water.was six miles an hour, but the average speed was 
about five miles. The consumption of fuel in three hours’ work 
was a peck of gas coke, which cost retail 1}d, and 4 1b. of coals, 1d. ; 
total cost for three hours, 2}d. As the boat is capable of carrying 
1} tons of coal, it would be equal to a voyage, in smooth still water, 
of between 3,000 and 4,000 miles without further fuel. The reason 
of the extraordinary economy of fuel arises from the use of the 
latent heat of the steam as motive power, but which, as I pointed 
out in a former communication, is wasted in all steam engines. The 
engine, when not required for the boat, is easily lifted out (and in 
my case is absolutely necessary, or it would be all stolen), and may 
be used either as a light road engine, or as a fixed engine of 1-horse 
power, working for less than 1d. an hour for fuel. It seems ex- 
traordinary that the present steam engines should continue to be 
used in steam vessels, entailing, as they do, a clear loss of half the 
fuel and two-thirds the space occupied by the engine. 

Several omnibus proprietors would have been willing to start 
omuibuses on my plan, but are deterred from the fear of infringing 
the letter of that absurd legislative enactment requiring a red flag 
and stoppage, and a speed of not more than two wiles an hour, 1 
sup the originator, having seen a noisy agricultural engine at 
work, concluded that all engines must be of the same description, 
and require three persons to manage them. My little locomotive is 
easily controlled by a child eight years of age, and makes less noise 
than a cab, and no smoke. Our boasted liberty does not bear com- 
parison with the absence of it, as we are told is the case in France, 
but where, nevertheless, locomotives are allowed to run on the 
common roads without those ridiculous restrictions, 


November 21, 1865, J. Parker. 





MecaanicaL Inpustry 1s Bevetum.—(From our Correspondent.)— 
The Belgium General Company for the Construction of Machinery 
and Railway Plant has just issued its report for 1864-5. The 
directors announce a loss during the year of £1,291, and account 
for this adverse result by stating that during a great part of the 
year orders for railway plant have been suspended in countries 
supplying their wants in Belgium. The directors have endeavoured 
to maintain activity in the company’s works by obtaining contracts 
for the Belgian state lines, but they found the prices at which work 
is given out not very remunerative. While the prices obtained for 
the company’s manufactured products have been thus falling, the 
price of labour has risen to a point exceeding all estimates and 
calculations hitherto formed on the subject. 

Tue Hut Docks.—A good deal of talk of late with reference to the 
Hull docks, and the Parliamen notices have been given on the 
subject. ‘Ihe most important of these is an application on the part 
ot the Hull corporation for the dissolution and winding up of the 
Dock company, the vesting of the docks in the hands of public 
trustees or commissioners, and for power to the corporation to 

uarantee dock stock, &c, by a charge on the borough fund. The 

jock Company seek authority to enlarge and deepen the West dock, 
so as to take in Messrs. Earles’ cement works; to construct a bridge 
over the railvay near Belie Vue-terrace, from the quay of the West 
dock; and to raise additional share and loan capital. Both the 
Dock Company and corporation apply for an extension of the time 
limited by the Dock Act of 1861. Powers are solicited to take in a 
portion of the foreshore of the River Humber between Sunk 
Island and Spurn. With regards to business matters at 
Leeds, we may note that the iron: and machine trades are 
in a satisfactory position, being fully employed in the ex- 
ecution of orders. With regard to the South Yorkshire coal 
trade, it may be noted that there still continues to be a large tonnage 
to the metropolis, and the country markets from this district, as well 
as from Derbyshire. The price of house coal for London has a ten- 
dency downwards, but for other descriptions full rates are readily 
obtained. The steam coal trade is brisk for both Hull and Grimsby. 
At the latter port there is a large number of vessels, and which will 
take out coals probably to the Baltic ports. The steam coal trade at 
Newcastle and other northern ports being slack, colliery owners are 
ready to execute any orders that may come to hand. For Sheilield 
and the iron districts in this locality, a large quantity of coal is taken, 
and there is a fair inquiry for Lincolnshire. Por coke there is a good 
demand, for both Staffordshire and Lincolnshire. The masters in 
almost all cases have intimated their intention not to pay the 1U per 
cent, advance ; and with the refusal before them the delegates repre- 
senting the workmen met during the past week at Wombwell, to 
arrange wliat course must be taken, and when the strike, which will 
eventually take place, shall commence, 





NOTES AND MEMORANDA. 

Sirnons were used in Egypt at least as early as 1450 3.0. 

Ratrs Hace and Peter Bawde were the first to make articles of 
cast iron in England. 

Tue tenacity of silver is to that of gold and platinum as the 
numbers 19, 15, and 26}. 

Tux time required for the light of the sun to travel to the earth 
is 8 min. 18 sec, 

Tue smallest visual angle is 30 sec., and its size on the retina the 
8,000th of an inch. 

Roxtine or “ milling” lead was invented by Thos. Hale, in 1670, 
about which time the first mill was erected at Deptford. 

Ir was not until the sixteenth century ghat the present mode of 
coating the backs of mirrors with quicksilver and tinfoil was intro- 
duced, 

Tue origin of the clepsydra or water clock is unknown, but it is 
known that the Britons used it previous to the conquest by Julius 
Cassar. 

Tue Dutch, on visiting the Japanese, found the baths of these 
people supplied with cold and warm water by means of pipes and 
copper taps. 

In one of the apartments of a villa discovered at Pompeii there 
was a large bow window in which the glass used was set in lead like 
a@ modern casement. 

Copper and lead have recently been detected in human flesh, the 
intestines of animals and poultry, &c., and even in the bodies of 
crustacea and snails. 

Tue first n who is known to have raised water by means of 
the hydraulic ram was Mr. Whitehurst, a watchmaker, of Derby. 
He erected one in 1772, 

Tue aggregate weight of the atmosphere has been calculated at 
upwards of 77 billions of tons, being equivalent to a solid globe of 
lead sixty miles in diameter. 

An object in motion will appear to be at rest when its motion in 
a second is to its distance as 1 is to 1,400. 

Pury states that the Greeks imported red cinnabar from Almade 
700 years before the Christian era; and that Rome, in his time, 
annually received 700,000 lb. from the same mine. 

Axsour 1643 a Fleming named Kepler established the ey 
house for scazlet in England, at Bow, near London; and on 
account the colour was called at first the Bow dye. 

Up to the year 1860, no less than fifty wells had been sunk in the 
Great Sahara desert by the French. The total quantity of water 
given by these wells amounts to 7,920,000 gallons per day. 

In 1582 the first pumping machines ever »... 11 England were 
set up by Peter Maurice, a German eugineer, for the supply of the 
City with Thames water. By means of these machines water was 
raised to a height of 120ft. 

Tue repeal of the paper duties has been highly beneficial to the 

per-makers of Belgium. From four or five paper-mills the number 

as increased to more than forty, producing more than 20,000 tons 
of paper annually. 

Warer deprived of the air naturally contained in it may be 
heated to 100 deg. Fahrenheit beyond the boiling point. It then 
frequently happens that the steam is suddenly disengaged, and an 
explosion is the consequence. 

In 1851-2 the cotton harvest in Algeria amounted to 4,500 kilo- 
grammes, and in 1864-5 to 900,000 kilogrammes. The greatest in- 
crease in the harvest was in last year, that of the previous year 
only having amounted to 365,000 kilogrammes. 

A mixture of clay and glycerine has recently been tried for 
modelling purposes, and has been found to answer well, and to 
retain its plasticity for a lengthened period at all temperatures. 
The clay must be well dried before it is mixed with the glycerine. 

Tue gross receipts of all the French railways for the first nine 
months of the present year, for both the old and new networks, 
amount to £16,419,384, showing an increase, as compared with the 
same period of last year, of nearly £900,000, 

In 1543 a naval officer, under Charles V., is said to have propelled 
a ship of two hundred tons, by steam, in the harbour of Barcelona, 
No account of this machinery is extant, except that he had a large 
copper boiler, and that paddle wheels were suspended over the sides 
of the vessel. 

In 1678 engines were constructed by Hautefeuille and Huyghens, 
which derived their motion from the explosion of small charges of 
gunpowder within their cylinders. In the same year Hautefeuille 
proposed the alternate evolution and condensation of the vapour of 
alcohol in such a manner that none should be wasted. 

As early as 1236 the corporation of London commenced to lay a 
six inch leaden pipe from some eprings at Tyburn. This is supposed 
to have been the first attempt to convey water to the City through 
pipes, and fifty years elapsed before the work was completed, The 
pipes were formed of sheet lead and joined at the seams. 

Tux theory of transfusion of blood as a cure for various diseases 
is now receiving considerable attention. It has been found that 
life may be sustained for some time, without taking food, by means 
of transfusion of blood. It is also suggested as a certain cure for 
consumption, if the operation be performed in the early stage. 

M. Cuevargvit, of Paris, has discovered a plan by which ancient 
stained glass may be perfectly renovated. The glass is removed 
from its setting, and immersed for several days in a svlution of car- 
bonate of soda, of a specific gravity of 1:068. It is then washed 
and dipped for a few hours in a solution of hydrochloric acid of a 
specific gravity of 1-080. 

In forty years, from 1790 to 1850, Mexico produced, according to 
the Mining Journal, £6,486,453 worth of gold, and £139,818,082 of 
silver. Chili, £2,768,488 of gold, and £1,822,924 of silver. Buenos 
Ayres, £4,024,895 of gold, and £27,182,673 of silver. Russia, 
£3,703,748 of gold, and £1,502,981 of silver. Total, 1880 millious 
sterling, or 47 millions per annum. 

Houmsoxpr stated that guano is deposited in layers of 50[t. to 60ft. 
thick ou the granite of many of the South Sea islands of the coast 
of Peru. During three hundred years the layer of guano deposited 
is only a few lines in thickness, This shows how great must have 
been the number of birds, and how many centuries must have 
elapsed to form the present guano beds. 

THE ber of | tives on the railways of Great Britain, at 
the close of 1864, was 7,203; while at the close of 1863 it was only 
6,648. To the increase of 560 here disclosed, England and Wales 
contributed 361; Scotland, 168; and Ireland, 81. At the close of 
last year English and Welsh railways had 5,708 locomotives between 
them ; Scotch railways, 1,072; and Irish railways, 423. 

LeapDeNn pipes were used by Archimedes to distribute water by 
engines in the largeship built for Hiero, The first improvement on 
the ancient mode of making leaden pipes was matured in England 
in 1539. It consisted in casting them complete in short lengths, in 
moulds placed in a perpendicular position. After a pumber were 
cast, they were united in a separate mould by pouring hot metal 
over the ends until they ran together. 

Siiver was formerly found in such quantities in Spain that 
according to Pliny, Hannibal extracted a daily quantity equal in 
value to £300, from a mine worked by him near Cartagena. Cato 
delivered into the treasury 25,0001b. of silver in bare, and 120,000 
in money, besides 400 lb. of gold, all of which he accumulated in 
Spain. Helvetius, who was only governor of Andalusia, delivered 
87,000 Ib. of silver in coin, and 40,000 lb. in bare. 

The use of paddle wheels for the propulsion of boats dates from 
a very early period. Roman galleys were occasionally moved by 
them, and Rebertus Valturius, in his De Re Militari, Verona, 1472, 
te figure of a galley with five wheels in each side. An old 

uglish writer mentions them in 1578; and in 1682 a horse tow- 
os dle wheels was used at Chatham. In the case of the 





leys, oxen were used to move the paddle wheels. 
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RAMSBOTTOM’S IMPROVEMENTS IN STEAM HAMMERS. 











Tuts invention, patented by Mr. J. Ramsbottom, engineer, Crewe, 
consists, first, in supporting the hammer blocks of duplex steam 
hammers upon rollers mounted in fixed bearings. 

The second part of the invention relates to the apparatus required 
for supporting and moving the articles to be hammered, and it 
consists in supporting the rails upon which the truck for the ingot 
travels on a rocking frame or platform, or in traversing the said 
rails laterally for the purpose of keeping the article to be hammered 
midway between the Caleer heads, so that both sides of the article 
may be struck simultaneously. 

Iso, in perp | the ingots or other articles to be bammered 
in centres fixed to headstocks, one or both of which is or are 
movable, to provide for the elongation of the article ; or the article, 
particularly when of cast steel, may be provided with pivots or 
gudgeons at the ends, and supported in V bearings, or on anti- 
friction rollers on separate trucks, the distance between which 
is at liberty to increase as the article becomes elongated by the 
hammering. The V bearings, or antifriction rollers, can be 
raised by screws or inclined planes, to keep the article, as regards 
the vertical position, in line with the centre of the bammer blocks. 

And, thirdly, in applying steam or other power for giving 
motion to the trucks supporting the article to be hammered. This 
may be effected by the direct application of steem or water pressure 
toa piston or ram connected to the truck; or the truck may be 
moved by rack and pinion, or by a screw, or by rollers acting on a 
friction bar, or by other suitable combinations of machinery, the 
object being to economise mapual labour, When the articles are 
not of sufficient weight to require steam or other power for moving 
the trucks, they may be moved by a hand winch, either stationary 
or attached to the truck. 

Fig. 1 is a transverse section, and Fig. 2 a side elevation of a 
duplex steam hammer constructed in the manner described in a 
previous specification, No. 924, 1862, to which the present improve- 
ments are applied. a, a, are the hammer blocks, ‘urnished with 
side flanges a', supported on the rollers b, 6, which when the 
hammer blocks are moved to and fro by the direct action of the 
steam in the cylinders d (only one is shown), rotate in the bearings 
cast in or fixed to the plates c,c. The piston rods of the steam 
cylinders are connected to the hammer blocks with an elastic pack- 
ing, and the simultaneous action of the hammer blocks is insured 
by the right and left-handed screws. 

Fig. 3 is an elevation, and Fig. 4 is a plan, of that improved appa- 
ratus for keeping the ingot or other article midway between the 
hammer heads of duplex steam hammers. fis a table or platform 
cast with rails for supporting the track with the ingot or other 
article to be hammered; this platform is supported ou chairs, and 
is at liberty to rock in them. The shalt g is furnished with the 
handle g', xnd to it is fixed the lever g*, counected by the link g* to 
the lever g*, which is secured to the unJerside of the platform /- 
By this arraugement the attendant, by moving the lever g', can 
cause the truck to tilt over in either direction, and thus keep the 
ingot midway between the hammer faces; or, instead of making the 
truck to tilt over, as above desc ibed, the truck, with the ingot or 
article to be hammered, may be supported on rails capable of being 
moved laterally. 

Fig. 5 is a side elevation, Fig. 6 a plan, and Fig. 7 an end 
view of a truck for supporting steel ingots or other articles while 
they are being hammered by duplex steam hammers. & is the body 
of the truck, connected by cross beams, and supported on the 
wheels /, which run on the rails of the platform f, (eee Figs. 3 and 
4), or on cross rails fixed to the floor of the forge. To one end of the 
truck is fixed a headstock i, and the headstock i' is capable of 
adjustment by means of a screw, which is turned round when re- 
quired by handles and spur wheels. To the headstocks are fixed 














centres, between which the ingots or shaft his supported. The nut 
of the screw is conn to the headstock i! by two bolts, and a 
spring is placed between the nut and the headstock. The object of 
this spring is to allow the headstock to yield when the ingot or 
shaft mes elongated by the blows of the hammer without 
immediately moving the screw; a brake acts on the face of one 
wheel, and a tail spring bears upon the end of the screw i. The 
pitch of this screw must be such that it will be turned round by the 
ressure of the nut when the screw, together with the wheel, has 
n forced out of contact with the brake, and this occurs whenever 
the pressure upon the headstock i! is in excess of the adjusted 
strain of the tail spring. 

Figs. 8, 9, and 10 represent an end view, a side view, and a plan 
of a truck for supporting steel ingots or other articles, and holding 
them while they are being operated upon by duplex steam hammers. 
k is the body of the truck, formed by a strong plate of iron connected 
by cross beams, and supported on the wheels 7, which run on 
cross tram rails placed on the floor of the forge. To the truck & is 
fixed a block i,and the block i! is capable of being slid to and 
fro on the truck & by the screw ¢?, to increase or diminish the distance 
between the rollers #* ay ae the cylindrical tire ingot h. By 
this means the ingot cau held at the same level as the hammer 
blocks, or the level of the ingot can be varied according to its 
diameter, or according to the portion that requires to be hammered. 
The swivel spindle or turntable i* is similar to that shown in the 
specification above referred to, and serves to support the ingot 
while being hammered circumferentially. The spindle fits in a 
socket fixed to the truck. 

Fig. 11 is a side elevation, Fig. 12 an end view, and Fig. 13 a plan 
of another of the improved apparatus to support ingots or other 
pieces of metal while being hammered. * are the supporting rollers 
mounted in bearings in the frames *. The roller j, supported in the 
forked lever j', is for the purpose of supporting short ingots when 
passing across from one set of rollers i to the other. 

Figs. 14, 15, and 16 are three views of another modification of 
this invention. &, k, are two trucks, bevelled at the top, and each 

rovided with a movable block, screw, and supporting roller. 

When the ingot A, or otber article to be hammered, is short and 
thick, as shown in Fig. 14, the trucks and blocks are close together ; 
but as the ingot increases in length, but decreases in diameter, the 
distance between the blocks i' is increased by turning the screw 7, 
to support the ingot and keep it level with the line of action of the 
hammer blocks; or the level of the ingot can be varied by 
altering the diameter of the rollers ®; or the ingot or other article 
may be supported in V bearings connected to the trucks é. 
The rollers sbown in Figs. 11, 12, and 13 may be mounted on 
trucks with inclines, in order to vary the level of the ingot; or the 
rollers may be mounted in a frame sliding vertically, and the height 
adjusted by means of screws or wedges. 

Fig. 17 is a transverse section, and Fig. 18 an elevation of a 
friction apparatus worked by steam, or other power, for giving to- 
and-fro motion to the trucks supporting the articles to be ham- 
mered. & represents a portion of the truck to be moved, and 7 is a 
catch fixed to the lower part of the truck. In this catch is a slot or 
recess for the bent end of the friction bar n, which passes between 
the two sets of friction rollers 0, o', aud p, p'. The rollers o and p 
revolve in contrary directions in fixed bearings formed in the 
bracket or wall plate qg, and the rollers o! aud p' are supported 
in the swivel frame r, which is fixed on the fulcrum shaft r'. 
To this shaft are fixed the levers r* and r*. The former is acted 
upon by a lever and link to compress the friction bar n between either 
of the rollers 0, o', or p, p', and the latter is connecied by a chain s 
to the truck. The engraving represents the rollers in the positions 
they assume when the truck is at rest, When the attendant moves 











the lever r? in the direction of the full arrow, the roller p! presses 
the bar n against the roller p, which then moves the truck from the 
friction rollers, and the direction of motion of the truck 
has to be reversed, the attendant moves the lever r? in the direc- 
tion of the dotted arrow, thereby compressing the bar n between 
the rollers o and o'. If owing to the neglect of the workman the 
lever r? is not acted upon in time, the chain s, connecting the truck to 
the lever r?, comes into operation, and throws both the rollers o! andp" 
out of gear, thus stopping the truck. Instead of the friction rollers 
above described, the truck may be moved to and fro by a screw, or 
by a rack and pinion, with self-acting reversing gear like that em- 
“i for working the bed of a planing machine, or the bar n may 

connected to a piston or ram actuated by steam or water under 
pressure. When the articles to be hammered are not of sufficient 
weight to require steam or other power for moving the trucks, they 
may be moved by a hand winch, stationary or attached to the truck. 





Sovra Kenstnoron Mussum.—During the week ending 18th 
November, 1865, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 
9,123. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.) open from 10 a.m. till 4 p.m., 1,339. 
Total, 10,462. From the opening of the museum, 5,654,674. 

East anp West Junction Rattway Company.—A prospectus has 
been issued by this company, from which we learn that Messre, 
Kuight, Dale, and Co., 1, Royal Exchange Buildings, are instructed 
to receive subscriptions for £300,000 in 15,000 shares of £20 each, 
in 15,000 provisional scrip certificates to bearer. This railway 
extends from Towcester to Stratford-on-Avon, a distance of thirty- 
three miles. Its object is to shorten by thirty miles the present 
narrow gauge route, via Blisworth, between London and the great 
coal-fields of South Wales, also to afford greater facilities for the 
coal traffic between South Wales and Londvn, and the return irou- 
stone trade between Northamptonshire and South Wales. The 
company havo secured running powers from Towcester to Blisworth, 
as well as most favourable arrangements with the Great Western 
Company. 

A Wanrntnc.—At Southwark police-court Mr. William Sketchley, 
patent engineer, of Weymouth, was brought up on Wednesday, on 
a warrant trom Dublin, charged with defrauding Mr. George Gilks 
of asteam engine, value £230, Mr. Ribton, in opening the case for 
the prosecution, said that the prosecutor was an engineer, In ex- 
tensive business at Hampton Wick, and had, among other things, 
engines for sawing, planing, &c, for sale. ‘The prisoner introduced 
himself to hm about a month ago, representing himself to be a 
patent engineer, and selected an engine, for which he was to pay 
£230 cash on delivery. The engiue was delivered in due course, 
when the prisoner gave his client a cheque for £230 on a Weymouth 
bank, saying that it was as good as the Bank of England, as he had 
plenty of money there. ‘The cheque was passed through the prose- 
cutor’s bankers and presented at the bank at Weymouth, wheu it 
was returned. The engine, it appeared, was disposed of by the 
prisoner as soon as he was possessed of it, when he absconded, but 
was traced to Dublin, where he was apprehended in the Exhibition 
while packing up the engine he had exhibited. The learned coursel 
said he should produce evidence to support his statement, and asked 
for a remand to enable the prosecutor to bring forward the bankers 
clerks and other witnesses. Afier the evidence of the prosecutor and 
the police officer who executed the warrant, the prisoner denied any 
fraud in the transaction, and said the cheque would have been paid 
but for the prosecutor's breach of contract. He was remanded till 
Wednesday, his worship agreeing to accept bail in £00 for his ap- 
pearance.—Pull Mall Gazette. 
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NOTICE. 

We beg to inform our readers that, with the commencement 
of the new year, THE ENGINEER will be printed through- 
out from entirely new type, which is now being cast for 
the purpose. A further announcement will be made 
in an early number. 








TO CORRESPONDENTS. 


B. O. W.—Thanks for your suggestions, which we shall endeavour to carry out. 
A. U. W. R.—Send the description, and, if approved, it shall have yn + ot 
W. C.— You can obtain every information by addressing a letter to Messrs. 


Siemen Brothers, Berlin. 

ARTILLERY. — You can see the gun itself at Woolwich Arsenal we believe ; 
there is no difficulty in obtaining admission. 

T. E. M.—More than a score of patents have been secured for the use of fric- 
tron rollers in axle boxes, just as you propose. 

G. (Whitehall-place).— We regret extremely that the pressure on our space is 
80 great that we are unable to comply with your request. 

Mr. Lupus, lately connected with the manufacture of the Harrison Boiler, 
will much oblige by forwarding his present address to this office. 

P. M.—Murray’s treatise on the Marine Engine in Weale’s serves, and Brown 
and Maine on the Marine Engine, will answer your purpose as well as any 


books can. 

H. L. (Greenwich).— We have been unable to find anything much resembling 
the invention to which you refer. Send us as particular a description as 
you can, and we shall try again. 

8. W.—Half a square foot to a foot of surface per horse power is an ordinary 
allowance for feed-heating apparatus. If you wish for more accurate 
information we shall be happy to supply it. 

W. £. B.—We.cannot perceive any remarkable superiority in your system of 
constructing self-tightening railway chairs over many others which have 
been used and abandoned. It is by no means certain that a ** self-tighten- 
ing ” chair is better in any respect than a chair with a s as far as 
experience has yet gone, it would appear that it is not, Setting this point 
aside, and taking your scheme on its merits. we sind that it presents more 
than one ingenious feature, which renders it as well worth patenting as any 
other of the th d and one i tions for impr ts in permanent 
way which annually find their way to the Patent Office. Its worst defect 
= > - tendency to spiit the chair or force its sides asunder, caused by 

he load. 

C. J: Z.—Your first scheme does not possess sufficient merit to entitle it to a 
place in our pages. We ave utterly at a@ loss to perceive what would be 
gained by adopting the roundabout method of signalling described in your 
last letter. Have you considered the cost of the “ inclined planes” to which 
you refer? We receive dozens of schemes for intercommunication, each, +f 
possible, move impracticable than the last. We have written on the sulject 
time and again, apparently to no purpose. When will our correspondents 
learn to spare us? There are the railway companies—why not aylict 

They are able to bear it—we are not. We have every desire to act 
courteously, but we now beg to state definitely that we shail not take the 
slightest notice of any letter containing a scheme for intercommuntcation in 
railway trains, for at least six months, 








ENGINEERS IN AUSTRALIA. 
(To the Editor of The Engineer.) 

§1n.—I should be much obliged if any of your numerous readers could 
inform me whether engineers ure, at the present time, in requisition in the 
Australian colonies,and to which of them it would be most suitable to 
emigrate; indeed, any information on the subject would be very 
acceptable to 


Manchester, November 21st, 1865. A Youne EnGInegr. 





SLIDE VALVE PUMFS. 
(To the Editor of The Engineer.) 

S1r,— Observing a little controversy going on (in your Answers to Corre- 
spondents), between Messrs. Courtney, Stephens, and Co., of Dublin, and 
Messrs. Gwynne and Co., of the Strand, with regard to slide valve pumps, 
will you kindly allow me to put them right with respect to the origin of 
them. In the year 1843, I made a model of a steam engine and slide valve 
pump, which I exhibited before his Royal Highness Prince Albert at 
Buckingham Palace. I thought, of course, that I was the originator of the 
slide valve pump ; but upon looking over some patents for pumps, I found 
that I had anticipated by a Mr. Jeffry, some one or two years pre- 
viously, who had a workshop at Blackwall, and was there manufacturing 
them. I trust that my wish to put those gentlemen right will be a suffi- 
cient excuse for troubling you with this letter. 

20, Walnut Tree Walk, Lambeth, T. Smirn (Modeller). 

November 2ist, 1865, 


LOCOMOTIVE ADHESION. 
(To the Bditor of the Engineer.) 

Sir,—In your impression of the 17th inst., I notice, in a Paper b: 
Vaughan Pendred, Esq., C.E., ‘On the Adhesion of Sooeeaten Seaman 
&c.,” a mode of coupling the wheels by friction wheels. As the invention 
appears to be identical with one introduced by my late father, some thirty 
years ago, on the Liverpool and Manchester Railway, I forward you a copy 
of a report of a series of trials that were then made by Edward Wood, Esq., 
C.E., with an engine so constructed, 

Rainhill Ironworks, near Prescot, Lancashire. 

2ist November, 1865. 


[We beg to acknowledge the receipt of Mr. Wood's report, which is unfur- 
tunately too long for insertion in our pages. Mr. Melling’s scheme differs, 

t however, in many iuportant particulars. from that of Mr. W. B. Adams, 
described in the Paper in qustion.—Ep, K.J 


THoMas MELLING. 





MEETINGS NEXT WEEK. 
ere wo cote Seren — Saetes, November 28th, at 8 p.m. : 
newe scussion upon Sir Charles Bright’: es ~The 
India, and its Sestemion So Australia and bine” aethensctniaitel 
CiviL AXD MucuanicaL ENGtingers Soctety.—Wednesday, November 
om, 8 p.m.: Discussion on Mr, Morgan’s Paper ‘Oa Iron and Timber 
2” 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week, The charge for four lines and 
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*,* Vo remove what they have discovered to be a prevailing 
contrary impression, the Proprietors cf Tne Exarseer 
Jind tt necessary to state that Mr. Zerah Colburn ceased 
to be associated with the Editorship of thew journal 
upwards of twelve months ago; that he is not a contri- 
butor to its columns; and that he has no part 
whatever in its management or conduct. 
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ENGINEERING AID TO CORONERS’ JURIES. 
THERE is nothing more self-evident in glancing around 
one than that the social arrangements of this country have 
as yet failed to make allowances for the great social 


changes produced by the advances of practical science, 





Look where we will we find some hitch or difficulty from 
this cause. Our law proceedings absolutely fail when 
dealing with scientific questions ; parliamentary committees 
on ical legislation are mere dull and long-drawn 
farces ; our — instruction in science greatly lags behind 
that of the Continent; our municipal laws and piecemeal 
Acts continually fail to meet the new circumstances of the 
times. Except, perhaps, in America, we boldly say that 
there is no other country in which so much life is lost and 
damaged, and so much property wasted, through disasters 
ironically termed accidents. The whole matter forms a 
wide subject; but the ~~ of our Legislature and 
our Government could not be better illustrated than by 
taking as an instance the way in which are conducted 
coroners’ inquests on an engineering disaster. 

The position of a coroner and his jury with a tough, or 
even an ordinary, scientific question before them, can be 
very easily defined. A few—a very few—of the metro- 
politan coroners are men of science, one or two being medi- 
cal men, the others barristers; but the great majority of 
our provincial coroners are men of no scientific training at 
all, being generally simply of about the same mental calibre 
as that of the higher class of tradesmen. Their jurymen are 
chosen from a much lower class, being mostly tradesmen 
in a small way, small shopkeepers, and the like. In the 
case of any disaster causing more or less destruction of life, 
the human body or bodies are first identified ; the inquest 
is then, most probably, adjourned. Ignorant as the coroner 
necessarily must be of the merest principles of a case in- 
volving engineering points—for even if he be a medical, 
and therefore a scientific man, he cannot be expected to 
easily get to the bottom of an engineering question—the 
helplessness of the jury is yet greater. It is hard enough 
for the trained and practised intellect of a judge, though 
helped by the explanations of able special barristers, to get 
to the bottom of a patent case; and long before its termi- 
nation it not unfrequently happens that the intellects of 
the unhappy jury get quite be-fogged as to all the questions 
at issue. in fact some of the more complicated cases have 
had to be thrown up from the confessed and utter inability 
of the court to comprehend them. It is true that such a 
fierce battle is not made over a question of mere human 
life as over a question ofa large sum of money ; it is true that 
the scientific inquiries involved in a destructive gas, boiler, 
or naphtha explosion, are not often investigated with the 
same earnestness as a question of the priority ofan invention, 
with a reand sum of money at stake ; but it isa matter 
of absolutely vital interest to the public that truth should 
be got at in cases of life and death. Yet the difficulties to 
be encountered by the coroner and his jury in arriving at 
the truth in a question involving scientific points are much 
greater than those of an ordinary court. case, for 
instance, of a disputed patent, each party is at liberty to 
call a number of scientific witnesses. Without at present 
entering into the wide question as to the determination of 
legal matters of the kind—without examining the subject 
of the value and weight of scientific evidence—it may be 
sufficient to remind ourselves of the great aid which the 
explanations of scientific witnesses necessarily are to a 
judge and jury. It is true that such evidence often is, 
especially when of the medical kind, notoriously conflicting ; 
but the court can at least hear both sides of the question ; 
both sides can be cross-examined, A coroner can also 
in medical assistance to his aid, and can order, for instance, 
a post mortem examination ; but will it be believed that, 
in an engineering question—in, therefore, a question in- 





volving both life and property—he has no power to call 

for scientific assistance beyond that which may be volun- | 
tarily tendered? It is a positive fact that, should a gun- 
powder magazine, a tank of naphtha, a boiler, ora gas 
meter-house explode, a bridge or a house break down, or a 
water reservoir give way, the coroner has no power to call 
for scientific assistance in arriving at the cause of the dis- 
aster; that isto say, if he wish for assistance of the kind, 
he must pay for it out of his own pocket—a thing practi- | 
cally impossible. It is not to be expected that coroners 
should thus mulct themselves of their of:en scanty, and 
always hardly-earned fees, in order to compensate for a 
blunder and an omission in the law. 

We can state an instance, the particulars of which we 
have heard from one of those chiefly concerned, of the false 
position in which a coroner is at present placed by the 
absurd state of the law. About eighteen months ago it 
may be remembered that some arches under the coal shoots 
at the Great Northern Railway station suddenly gave 
way, leading to loss of life. As requested by the jury, Dr. 
Lankester, I'.R.S., the coroner, called upon the services of | 
Mr. Kerr, the Professor of Architecture at King’s College, | 
to survey the ruins, and give evidence on the affair at the 
inquest. For these services Dr. Lankester gave Professor 
Kerr the very small fee of two guineas. ‘len times as much 
would not have been considered an unusual fee to an engi- 
neer of standing. Be this as it may, the coroner, on sending 
in his account to the bench of magistrates, had even this | 
small fee disallowed. On asking the reason, he was told | 
that magistrates had no power to pay for any professional 
opinions except those of medical men. Dr. Lankester had 
thus to put up with the loss. The natural result now is, 
that he is actually obliged to refuse any similar request 
which may be made by a jury, and on the simple ground 
that he has no power to pay for professional assistance 
beyond that of medical men. ‘This is, indeed, another 
sample of the justices’ justice on the bench, which, like 
other corporate bodies, with no soul to save nor corpus to 
kick, may be fairly expected to mostly act in the same 








way. 

The further results of this must be evident to any one 
who may have stayed half an hour to watch a coroner’s 
inquest. Unless there be, by the merest chance, a man of 
science amongst the jury; unless the matter be so notorious 
that the policeman’s bull’s-eye lamp of public discussion 
has been turned upon the alair, the coroner and his jury 
are absolutely in the hands of the counsel and the scientific 
witnesses of those whose interest it may be to hush up the 
matter. And we say this with no view of dis ing the 





honourable men who may appear as scientific witnesses; 
for a witness can cnly answer a question—he is notin a| 


position to determine the questions to be asked him. No 
one is there to advise coroner as to the questions he 
should ask ; he has only the light of nature to aid him—a 
light which is extremely dim for the investigation of a 
scientific question. That things should exist as at present 
is scarcely credible, and we feel confident that a change 
would soon be made if the existence of this omission in the 
law were only more generally known. The Daily News 
observed some time ago, when speaking of the inquest on the 
Nine Elms explosion:— No evidence was adduced save 
“ such as the company tendered, and Dr. Letheby was the 
“ sole scientific witness whom the jury desired to be ex- 
“amined. It is no disparagement of that eminent chemist 
“to say that, in a question involving engineering and 
“ mechanical, as well as chemical science, it would have 
“been important that an independent engineer and me- 
“chanician should have been put into the witness-box.” 
While fully acknowledging that our contemporary has 
taken a very sensible view of the state of the case, we may 
well doubt whether the writer knew that independent 
scientific assistance was practically inaccessible to Mr. 
Carter—that, in one word, he would have had to pay for it 
out of his own pocket. It is unfortunate that daily and 
other reformers strain at small points like these, and 
swallow radical reforms in the constitution of England. 
The only exception to the rule that no engineering 
evidence can be called upon by a coroner exists in the 
case of a disaster ona railway. As Government exercises a 
sort of intermittent inspection of railway companies in the 
interests of the public, a Government inspector gene- 
rally makes a report on the occurrence, and tenders 
evidence at the inquest; and his evidence is, of course, 
perfectly disinterested. This instance is a glaring one 
of our absurd piecemeal legislation. Why should we 
act so very differently with respect to, for instance, a 
boiler explosion on a railway, to what we should do 
with a boiler explosion anywhere else? In the first 
case we send down an engineer specially paid for the 
purpose, who carefully investigates the affair, who writes 
a full report upon it, and tenders evidence to the jury. 
Should, however, a stationary boiler explode a few paces 
from a railway, killing a greater or less number of people, 
we leave a coroner and jury to investigate a difficult 
matter, the bearings of which are probably quite novel to 
them. ‘The result is generally an abortion of justice. 
There are two very simple courses which might easily 
be adopted to remedy the present absurd state of things. 
The first and most simple is to enable a coroner to call 
im, and pay for engineering aid and evidence, in the 
same way aa he can now employ medical aid and evi- 
dence. If he can pay a doctor for making the autopsy of 
a dead body, it seems onlyfrational that he should be enabled 
todirect an engineer to make an autopsy of an exploded 
boiler which may have led to half-a-dozen sudden deaths. 
The question only is, whether, in the present social rela- 
tiens of the profession, when. every one with sufficient 
assurance can set up for an engineer, a coroner can well 
be trusted to make a sound choice. The second question, 
therefore is, whether we might not adopt the precedent of 
the course pursued with accidents on railways. This very 
matter with reference to boiler explosions was raised by an 
engineer at the beginning of this year before the Society 


call | of Arts, and it was observed that :—‘ What seems to be 


“needed is, that in the event of a fatal explosion the 
“coroner of the district should be enabled to write to the 
“Home Office for scientific assistance in arriving at the 
“originating cause. ‘The Secretary of State might then 
“call upon any competent engineer for a report on the 
“ matter, when he could be examined as a witness before 
“the jury. The mere knowledge that any explosion would 
“be strictly investigated by an expert might, in many 
“cases, be sufficient to counterbalance the too prevalent 
“tendency to prefer risk to expense.” There is nothing 
in the law as it now stands to prevent a coroner doing this, 
aud no better course could be advised for the present. 


COUPLED LOCOMOTIVES. 


AN immense amount of skill and energy has been ex- 
pended by engineers in combating imaginary difficultier. 
Some men possess a peculiar aptitude for numerical calcu- 
lation, and availing themselves of this power they attempt 
to reduce everything to a question of figures. Now it so 
happens that in one sense it is possible to prove 
anything by arithmetic, In order to do this it is only 
necessary to disregard or distort facts, consciously or uncon- 
sciously, and by jumping at a conclusion to arrive at a false 
basis of operations. It has been said that figures cannot 
lie, and this is perfectly true, but it is really the easiest 
thing imaginable to separate figures from facts, and to 
impart a fictitious accuracy to conclusions which are appa- 
rently demonstrated to be exact by the “ two and two must 
make four” system of reasoning. Every school-boy knows 
that a trifling inaccuracy in the earlier stages of a calcula- 
tion may swell to an enormous amount betore the game of 
figures is fully played out, and it often happens that men 


| impressed originally, heaven knows how, with certain 


convictions, suffer themselves to make assumptions contain- 
ing errors in themselves trifling, regardless of the fact, 
thut these errors grow with each step of any subsequent 
calculation, until the truth actually disappears either in 
part or altogether, / f 
Any engineer sitting down quietly to calculate the resist- 
ances in foot-pounds caused by coupling two pairs or three 
of driving wheels would easily, if the bias of his mind 
leaned that way, satisfy himself that they must amount to 
such an enormous total, that coupling must be regarded 
as a most objectionable expedient for vbtaining adhesion. 
It may not be very easy for those who think differently to 
perceive exactly how such a conclusion can be reached. 
‘There is littleroom to doubt, however, that just such caleu- 
lations as these have done more to retard the general iutro- 
duction of coupled locomotives than any obstacle encountered 
in actual practice. We know that the weight borne by the 
driving wheels of a locomotive accurately represents a prin- 
cipal factor in every calculation intended to determine 
its tractive power, and nothing is more absurd, apparently 
than the practice of applying the entire force developed by 





a3 


THE ENGINEER. 


Nov. 24, 1865. 








the steam to a single pair of drivers only. On the Great 
Western Railway, for example, Gooch’s heavy passenger 
engines of the “Iron Duke” class, weighing with the 
tender, when in running order, sixty-one tons; carry 
bat fourteen tons on a single pair of drivers, a frac- 
tion over eight feet in diameter, impelled by pistons 
eighteen inches in diameter, acting on cranks twelve inches 
long. ‘These engines are one and all deficient in adhesion 
in bad weather, notwithstanding the excessive weight 
which the drivers carry, As the engines alone weigh, 
full, about thirty-eight tons, there are left some twenty- 
four tons of load, the whole or part of which might 
be rendered available for adhesion; and to so render it 
available really appears so obvious a remedy for a grave 
defect that the uninitiated are tempted to ask, why on 
earth coupled instead of single drivers were not employed 
by the designer? ‘Those who are better acquainted with 
the methods of reasoning followed in our profession, 
well know that men like Mr. Gooch do not adopt any 
particular system of construction without a cause. There 
have been, and there are at this moment, many able loco- 
motive superintendents, who can in no wise be induced 
to believe in coupled engines for high speeds, and 
who are no doubt competent to argue the point 
in a very convincing fashion, It is only necessary 
to assume that one class of objections must exist, 
and to magnify certain others which are actually met with 
in practice, and one-half the task of demonstration is ac- 
complished. ‘The other half is effected by a similar process 
applied to the advantages proper to single engines. ‘The 
thing is, in short, as easily proved as that two and two 
make four; and thus it was that, for many years, coupling 
enjoyed small favour and scant justice at the hands of thcse 
who design Jocomotives for express and even ordinary pas- 
senger traffic. 

Now, it is quite possible to show that most of the theo- 
retical objections brought against the system of coupling 
driving-wheels are more or less fallacious ; but the best of 
all answers to the arguments of those who oppose the 
arrangement lies in the fact, that whereas a few years since 
it was an exceptional circumstance to find a coupled engine 
hauling a passenger train, at the present moment not 
less than three-fourths of the locomotive power of Great 
Britain is represented by either four or six coupled engines ; 
and the use of the former, especially, is increasing so rapidly 
that it is highly probable, that in a few years the propor- 
tion of coupled to single engines will be as eight or nine to 
one. The exigences of modern transport are so pressing 
that weights of 53 tons to 6 tons, and even seven tons per 
wheel, are absolutely indispensable to single engines; and 
these last of course represent loads which only first-class per- 
manent way can endure. If we assume that adhesion only 
increases in the ratio of the load—and thisis tolerably near 
the truth, the error being on the right side—we find that, 
by using four drivers instead of a single pair, we at once 
double the powers of the mactine, in so far as these depend 
upon adhesion for their amount. It is not, perhaps, advis- 
able, under these conditions, to load the wheels so heavily. 
A load of twenty-one tons, distributed over four coupled 
wheels, should give fifty per cent. more adhesion than a 
load of fourteen tons concentrated on a single pair; while 
the strain on the permanent way would be reduced from 
that due to seven tons on each wheel to five anda quarter tons. 
Tourge that any difficulty exists providing a place forasecond 
pair of drivers of considerable magnitude, is absurd ; and, 
with proper care, it is as easy to effect a proper distribution 
of the loads with a pair of six-feet drivers behind the fire- 
box—and a six-feet wheel is large enough for nearly ever 
purpose—as with a pair of two-teet-nine or three-feet trail- 
ers, ‘Lhe only objections, in short, which possess any great 
weight, lie in the difficulty of getting tires to wear equally, 
and in maintaining a rigorous equality in the lengths of 
the coupling rods at opposite sides of the engine. It is 
true that out of four tires one will turn out now and then 
very much softer than its fellows, and that as a result the 
diameter of the wheel to which it is fitted will be more 
rapidly reduced than the others; but the test of actual 
practice is the best proof that tires usually wear very 
equably notwithstanding all the reasons which are adduced 
to show why they should not; and that although the fric- 
tional resistance due the rolling of coupled wheels not 
identical in diameter over a given length of rail may 
amount to something very considerable, it seldom rises in 
practice to anything very objectionable. A few rough 
experiments have been tried to ascertain the increased 
resistance due to coupling, but we are not aware they have 
led to any very definite result. That there is increased 
resistance there can be no doubt, but whether it is equal 
to one pound per ton, or ten or twenty pounds per ton, the 
greater number of railway engineers cannot tell; nor is 
it easy to determine a factor which varies from day to day. 
When a coupled engine is first sent out with all the wheels 
truly turned up, it 1s certain that the extra resistance must 
be very small. It goes on increasing daily of course, until 
itis necessary to re-turn them ; but it appears on the whole 
that the use of heavy steel tires which will not stretch, and 
are sufficiently hard to ruu for long periods without much 
wear, brings this objection to comparatively inconsiderable 
proportions ; while the reduction in the wear and tear of 
permanent way due to the substitution of loads of four or 
tive tons for those of six or seven tons, is sufficient to com- 
pensate for a greater expenditure on locomotive repairs 
than isactually incurred. It is to be remembered that it is 
not the actual wear of the tire of any one wheel which 
measures the mischief, but its wear as compared with its 
fellows; and the tires on opposite sides of a single engine 
often wear with an irregularity great enough to produce 
very considerable resistances, magnified, of course, us com- 
pared with the coupled engine, by the increased weight 
which they have to support. Coupling-rods give quite as 
much trouble as the wheels, and there is also an element of 
danger introduced by the possibility of their fracture, 
which does exist in the singie engine. When a coupling- 
rod does break it generally tails at a weld, and it is — 
that the casualty may be brought about by want of unifor- 


mity in the length of the rod and a consequent strain. 
Even these objections exist more on paper than in practice. 





By the use of mild steel connecting-rods, without a weld, 
and such an arrangement of bearings on the crank 
pins that the tength of a rod, once adjusted, 
cannot subsequently be affected by carelessness or 
ignorance on the part of an engine-driver or fitter, the 
chances of an accident may be reduced to something 
merely nominal; and the practice of some of our most 
experienced locomotive superintendents goes to show that 
the faith in single engines is rapidly giving place to a creed 
according to which the four coupled engine is the best for 
every purpose of passenger traffic. Mr. Beattie, indeed, of 
the South-Western, has not hesitated to employ four 
coupled engines with seven-feet drivers, and coupling-rods 
eight feet long, in working the quickest expresses on the 
line, with results so successful that we cannot think the 
time very distant when the main feature of a system of 
express locomotive construction just now more or less 
exceptional, will be introduced upon nearly every railway 
in the kingdom. 


THE GANGES CANAL. 


For some considerable time past—as many of our readers 
are aware—a spirited discussion has been going on relative 
to the merits of the Ganges Canal; and now that the 
matter has been canvassed to the utmost, and finally re- 
ported upon by an officer specially appointed by Govern- 
ment, a review of the more salient points cannot fail to 
interest the profession. In India the interest in the 
scientific and engineering bearings of the question seems 
to have been merged in a personal conflict between the 
gentleman who projected the work and his self-constituted 
censor, a Madras officer of high standing. ‘The latter 
gentleman undertook, without solicitation, the invidious 
task of picking the scheme to pieces, and disclosing, with a 
refreshing want of reserve, the defects both real and 
alleged of the whole undertaking. Sir Arthur Cotton, we 
are bound to believe, allowed his reigning hobby of esta- 
blishing navigable canals throughout India to lead him to 
a point, far short of which his dignity and position should 
have controlled him; and now that the contest is at an end, 
and his alternative scheme for remedying the alleged 
defects of the works has been proved inapplicable, it is to 
be hoped that he will confine himself to such discussions as 
he is authorized to enter upon. 

The Ganges Canal is a work of such magnitude, and 
involved at the outset so many considerations, that it would 
be a matter of some surprise if the work on its completion 
were found to fulfil with accuracy all that was expected of 
it. For what indeed does our progress in scientific engi- 
neering consist of, if not in the improvement on old models 
and designs ; and how difficult would it be to point to any 
work designed so far back as fifteen or twenty years, that 
is not now voted, in some degree, capable of improvement ? 
The great canal proves to be decidedly defective in one 
ae namely, the inclination of the bed; and Sir 

roby Cautley, the designer, frankly admits the error, 
‘hat ample care and consideration were at the commence- 
ment bestowed on the determination of this, the most vital 
question of the whole undertaking, cannot be doubted ; and, 
so far as we are informed, the design was in this particular 
generally approved of by engineers of eminence in 
hydraulic works. The result, however, is unsatisfactory, 
mn nae h it will prove instructive; and Government is 
now about tu enter upon the improvement of the canal. 
It appears that the evidently high inclination of fifteen 
inches per mile was fixed upon under the apprehension that 
the growth of aquatic plants would be favoured by a low 
velocity, and that when grown they would further retard 
the current to such an extent, as either to choke the canal, 
or entail an extravagant outlay for clearance annually. ‘To 
obviate such a state of things, it was thought expedient to 
start with a somewhat high velocity of discharge; first, on 
the assumption that the current would become reduced ; 
and, secondly, that the banks and bed of the canal would 
derive stability from the vegetation. ‘Io determine what 
velocity would, when so reduced, exactly serve to check the 
vegetation, without exercising a destructive action, was a 
matter of considerable difficuity; and in this most impor- 
tant point lies the defect, which it is now proposed to 
remedy. ; 

In determing the inclination of a canal without suffi- 
ciently conclusive data, it would, of course, be natural and 
wise to adopt such a slope as would give an ample velocity, 
rather than risk the other extreme. An excessive slope 
admits of easy remedy, whilst a too gentle inclination 
proves fatal to the whole. Such, we presume, was Sir P. 
Cautley’s mode of reasoning, and if it has led to a some- 
what defective result, the error is one that can be corrected 
at a comparatively small cost. 

By way of remedial measures, two proposals were sub- 
mitted to Government for consideration—one that of con- 
structing new head works at a point lower down the river 
than the existing works are situated, and thence cutting a 
new canal through the high land of the Doab, to join into 
the present canal. ‘This scheme, proposed by Sir P. Caut- 
ley’s opponents, having been carefully examined, and the 
cost estimated, was laid before Government, and, after ma- 
ture deliberation, pronounced impracticable. Entailing as 
it does, from the great depths of the excavations, the extra- 
vagant outlay for the earthworks alone of over two and a 
half millions sterling, with other very large items of cost, 
the proposal has been summarily set aside. 

‘Lhe other project, and that which has received the sanc- 
tion of Government, is the remodelling of the canal, with 
a view of remedying the existing defects, and adapting it 
to purposes of navigation—an application that was not 
contemplated in the original design. ‘These changes are 
expected to render the canal in every respect efficient, and 
have been estimated to cost about five per cent. of the 
original outlay, bringing the total expenditure to three 
millions sterling. 

The designer of thenew works contemplates the construc- 
tion of locks, the alteration of the masonry falls which 
regulate the velocity, the adaptation of the canal to carry 
the required discharge, with a new surface slope, and the 
additions to the masonry works entailed by the alteration 
of the canal’s sectional area, 





The locks as designed will be situated at the sides of the 
falls instead of being placed apart from the main channel, 
and a system of fenders will be provided to secure the boats 
from danger. An average length for the locks of one 
hundred feet has been determined upon as suitable to the 
requirements of the navigation. 

The system of masonry falls proposed for regulating and 
checking the velocity of the current, will for the most part 
consist in the reconstruction of the already existing falls. 
They were designed with an ogee curve on the down side, 
which is reported to have proved essentially defective. So 
long as the discharge was inconsiderable, and the lower 
part of the fall well protected with tail water, the falls 
answered well, and did not suffer materially: but with an 
increased. discharge, the accelerated velocity at the fail 
of the fall was found to act injuriously both on the masonry 
arid on the bed of the canal immediately below, in some 
cases undermining the foundations, The design to be 
adopted is a vertical drop fall, witha cistern below, which 
will contain a sufficient depth of water to resist the con- 
cussion from the cascade, and so protect the work effectively. 
Such an arfangement has been found in practice as effectual 
as any hitherto designed, and is easy of construction. ‘The 
dilapidated condition of some of the existing falls is to be 
attributed, not so much to their form, as to the disturbance 
of the water level below them. In situations where these 
should have been a depth of seven or eight feet, the 
eroding action on the bed has reduced the depth tc about 
two feet, and consequently has exposed the foot of the falls 
tothe whole force of the cascade. The modified form of 
fall will be provided with an arrangement that is occasion- 
ally used in India for distributing or breaking up the cas- 
cade. It consists of a grating—usually made of timber— 
which is fixed in a sloping position near the crest of the 
—_ and serves in some degree to mitigate the force of the 
all. 

As a natural consequence of reducing the surface inclina- 
tion of the canal, or cutting it up into reaches, it will be 
necessary to increase the sectional area. This it is proposed 
to effect from the head of the canal down to Roorkee by 
increasing the depth, as the character of the works does not 
admit of any alteration of breadth being made. From 
Roorkee downwards the increase of sectional area will be 
gained by widening as well as deepening the canal, in such 
manner as the nature of the soil may determine. ‘The 
velocities proposed for a full canal will be, for the lightest 
soil, two and a half feet per second, and in ordinary soil 
three feet per second will be admitted—such velocities 
being deemed amply effective to check the growth of weeds, 
and yet not likely to act injuriously on the banks. 

These moditications of slope and sectional area inevitably 
lead to important changes in the masonry works. ‘The 
flooring of the bridges will have to be raised or lowered as 
circumstances dictate. The span and headway will in 
many cases require to be moditied, to adapt the bridges to 
the navigation; and in some situations an arch will have 
to be added, for the provision of increased waterway. 

Whatever credit Sir A. Cotton and his supporters may 
take to themselves for the persistency with which he has 
urged his view of the matter, they cannot well complain 
of not having obtained a patient hearing from Government. 
The authoritative tone, indeed, with which he denounced 
the projectors of the scheme, left no alternative but a 
thorough sifting of the arguments for and against it. 
Quoting from the Government proceedings, “ Sir A. Cotton 
* has classed the faults which he sees in the Ganges Canal 
“ under nineteen heads ; five of them he calls fundamental, 
“and fourteen minor mistakes”!! A wonderful concate- 
nation of blunders to have passed under the criticism of so 
many competent officers as were engaged on the undertak- 
ing. It appears, however, that the only error of any real 
importance—that of the inclination of the canal—has so far 
escaped censure as to be classed as a minor mistake; and 
the whole display has resulted in the substitution of a pro- 
ject which, on being fairly estimated and discussed, turns 
out to be simply impracticable, not only in point of expense, 
but on its engineering merits. Such is, in substance, the 
conclusion arrived at by Government ; and as the Governor- 
General in Council has, after examining the question with 
impartiality, pronounced it as his opinion, and that of 
highly qualified officers, that a farther outlay of five per 
cent. will render the canal perfectly effective, not only to 
fulfil the original intention, but as a line of intercommuni- 
cation, the assumption that the canal has turned out a 
failure can no longer be maintained. 


FRESH WATER AT SEA. 

Nor many years since it was difficult to take up a list of 
shipping disasters which did not contain some soul-har- 
rowing tale of the sufferings of a crew run short of water. 
We have no strictly accurate data to go upon, yet we fancy 
we shall be far within the mark if we state that a couple 
of hundred valuable lives were lost to Great Britain alone, 
from this cause yearly. Not only did entire crews perish 
from absolute thirst, but the sufferings and hardships en- 
tailed by the want of the fluid in a tropical climate, indi- 
rectly brought about the subsequent deaths of women and 
children—aye, and strong men, too—among passengers. 
We seldom hear much of such casualties in the present 
day; yet it is to be presumed that no material alteration 
has taken place in the conditions, as far as the winds and 
the waves are concerned, under which navigation is con- 
ducted. It might indeed be assumed that, as many more 
people go to sea now either as sailors or passengers, than in 
the beginning of the century, we should find that all the 
casualues common to a seafaring life would be augmented 
in proportion. The development of steam navigation does 
much no doubt to give exemption from a peculiar class of 
dangers. No longer dependeut in an absolute degree on 
the pleasure of the winds and the waves, we can foretel to 
a few hours the time at which a steamship leaving Liver- 
pool, let us suppose, to-night, will drop her anchors in 
American waters. As for the baffling calms of the tropics 
the auxiliary screw sets them at defiance. But the substi- 
tution of steam power for sails wil! not alone suffice to 
account for the fact that crews seldom want water in those 


; laiter days. Formerly, even in very well-managed emigrant 
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ships, passengers were frequently placed on short allowance, 
while that which was facetiously termed “ full allowance ” 
was in itself a supply too meagre for comfort, though quite 
enough to support life and a little over. Government 
inspection has done a great deal to mitigate this evil 
among others; more, perhaps, than the increased certainty 
with which voyages are accomplished. A very large pro- 
portion of our emigrant traffic is still conducted by sailing 
ships, especially in the case of long voyages, and it is 
probable that it will continue to be so conducted for years 
tocome. ‘The substitution of iron tanks for the clumsy 
casks of the last century, the increase in the stowage 
room of ships, and the rigid carrying out of rules, 
which render it imperative that fresh water enough must 
be carried under any circumstances to provide for all 
ordinary contingencies, have brought about excellent 
results, and we seldom hear serious complaints against 
shipowners on the score of want of water, even when a 
voyage is somewhat unusually prolonged. But legal 
enactments have not done everything. ‘The engineer and 
the chemist have not been idle, and it may not be unin- 
teresting to see exactly what they have accomplished 
during the last score of years in the way of supplying 
fresh water at sea. 

In a theoretical point of view, there is no reason why 
fresh water should not be just as plentiful on board a ship as 
it is in a barrack, or any other establishment on land where 


large numbers have to be provided with the fluid. It is 
always possible to separate the salts by distillation, Had 


Coleridge’s “ Ancient Mariner ” possessed a little science he 
would not long have had it to say that he had nothing to 
drink. Not having fresh water on board, he would heave 
gone to work and made some. Indeed, the first sea-water 
distilling apparatus of which we can discover the history 
was constructed by an “ ancient mariner,” in other words 
a highly respectable and ingenious old skipper, about the 
close of the Jast century. ‘lhe whole story is told in “ The 
Annual Register,” we think, for the year 1797 or 1798, we 
unfortunately forget the precise date. He found himself and 
his crew of five or six men in a tropical calm without 
any fresh water, and thereupon he contrived to extemporise 
a stiil from one of the cook’s coppers, to which he titted 
half a small cask as a “ head,” while he prepared a worm, 
very ingeniously, from some of his pewter dishes, which 
he beat out flat, cut into strips, and soldered himself into 
rough tubes. He very easily obtained a tair supply of 
water, but he frankly admits that it was so bad that it was 
hardly drinkable. Then he bethought him of an experi- 
ment which he had seen tried before, and he placed fresh 
wood ashes in the copper. ‘These did not mend matters 
much, and then he “tried passing the water through a 
vessel containing half-burned billets from the furnace ”— 
a rude charcoal filter in fact—and he announces with 
inanifest glee, that it thereupon became sweet and ex- 
cellent. Ideas on the subject of the excellence of potables 
are, of course, comparative ; and we fancy our skipper was 
not harder to please than any of our readers would have 
been under the like circumstances. The whole tale is 
sufficiently remarkable; and the skipper’s name deserves 
to be rescued from the obscurity with which it is at present 
surrounded. We have failed to discover that the idea thus 
placed before the world was ever acted upon, at least to 
any extent, formany years; and it is tolerably certain that 


_the first application on a considerable scale of the principle 


of distillation to the supplying of fresh water on board 
ship, dates back no further than the first years of steam 
navigation ; during which it became very usual to fit a box, 
into which steam could be led from one of the boilers, in 
one or both of the paddle-boxes, in such a place that the 
perpetual wash of the spray from the floats kept it cool. 
Such an apparatus is very commonly employed at the 
present day, and where it is present it is certain that a 
crew will not die of thirst. ‘The quality of the water is 
quite another question. 

Very little, if anything, was done to supply sailing ships 
with distilling apparatus until quite a recent date, not- 
withstanding that the value of the imperfect apparatus to 
which we have just alluded was appreciated on board 
steam vessels, where it was far less wanted. To the late 
Dr. Normandy is due the credit of first reducing the prin- 
ciple to working conditions, and of supplying a compact 
apparatus which would readily supply drinkable water in 
large quantities. His first patent bears date 1856 (No. 
1252), and specifies an apparatus consisting of two vertical 
cylindrical vessels, each of which is traversed by tubes 
terminating in boxes at eachend. Steam at ahigh pressure is 
sent into the tubes of the one, and thereby raises the water 
in the vessel to the boiling point. The steam condensed 
within the tubes flows back in the form of water to the 
boiler. ‘The water outside the tubcs is raised to the boil- 
ing point, and the steam thus produced flows over at a 
pressure little if anything above that of the atmosphere, 
into the upper tube-box of the second vessel; and descend- 
ing through the second set of tubes is condensed, and flows 
through a suitable pipe from the lower tube-box into a 
charcval filter. ‘The water of coudensation in this second 
vessel enters at the bottom, and acquiring heat as it rises, 
finally reaches a temperature of about 200 deg. Fah., at 
which water parts easily with its contained air. A pipe 
is provided, by which the air escaping is led into the upper 
tube-box of the first vessel, in order to aérate the distilled 
water. In 1857 Dr. Normandy secured a second patent 
for certain improvements on the original apparatus ; and 
in 1859 he took out a third, for the application of a donkey 
engine, to supply the refrigerator with cold water. 

Now Dr. Normandy, albeit a clever chemist, was not an 
engineer ; and, regarded from an engineering point of view, 
the whole arrangement of this apparatus is more or less 
unsatisfactory. ‘The tubes are made tight by a very pecu- 
lar arrangement of separate packings fitted under their 
edges, and it is an exceedingly delicate operation, even for 
® trained fitter, to put them properly into their places. 
Unless remarkable care is taken of the apparatus the 
joints give more or less trouble, as it is not easy to make 
them quite tight in the first instance; and a very trifling 
amount of leakage suffices to render the distilled water 
brackish. The principles involved in the construction of 





the apparatus are right enough; it fails in the details. 
Still we have reason to believe that when placed in skilful | 
hands it has given considerable satisfaction; but it is not | 
apparently suitable for the ordinary conditions under which 
machinery is placed in asailing vessel. A common labourer 
cannot take charge of it; and yet, to be thoroughly useful, any 
apparatus of the kind must be capable of standing a good 
deal of rough usage for months together, without getting 
outoforder. There is yet another argument against the 
Normandy apparatus which has done much, we imagine, 
to retard its adoption. It is not complete in itself, 
requiring a separate boiler to supply steam to the 
evaporator, and with the production of distilled water 
its duties begin and end. Now as a rule the owners of 
sailing ships are not over fond of machinery of any kind, 
and when they are driven by necessity to resort to its use 
at all, they prefer that it should do as much as possible. 
Something very comprehensive is apparently required to 
suit the prevailing taste; and this fact leads us directly to a 
second series of patents, secured by W. H. Graveley within 
the last few years. The first of these was secured in 1858, and 
provides for the distillation of sea water on a far simpler sys- 
tem than that adopted by Dr. Normandy. Instead of evapo- 
rating the water to be distilled by high pressure steam, Mr. 
Graveley evaporates it by the direct action of a fire, and in 
this point alone he gains an important advantage by 
simplifying the entire apparatus. Shortly afterwards he 
took out another patent, in which the distilling apparatus 
is combined with an ordinary cooking hearth. And yet 
more recently he has combined the distiller with a steam 
engine capable not alone of pumping water, as in Normandy’s 
system, but of hoisting the anchors, two at a time if need be, 
loading and unloading cargo, washing the decks, acting the 
part of a fire engine, and pumping out the ship. We recently 
illustrated the entire machine, so that any detailed de- 
scription is unnecessary, and would be out of place here. 
It is enough to say that the waste steam coming from the 
engine is passed through a small surface condenser, or more 
strictly a refrigerator, consisting of a series of iron tubes, 
about an inch in diameter and four feet long, rivetted over 
the tube plate at the ends. The entire attair, when put 
together, is galvanised all over, so that the joints must be 
tight; and it is tested to a water pressure of 60 lb. for an 
entire week, during which time the pressure commonly 
falls about 20 lb.: it is not easy to say why, as this system 
is nearly unique. When the engine is not at work steam is 
drawn directly from the boiler, and, indeed, as this last has 
considerably more evaporative power than the demands of 
the engine require, steam can at all times be supplied in 
addition to that proper to the exhaust. The entire 
arrangement is neat and compact, occupying a space of 
about 2ft. 9in. wide by 6ft. 9in. long and 4ft. 8in. high, 
working up to 8-horse power, and supplying rather more 
than 1,000 gallons in the twenty-four hours. The 
Graveley apparatus enjoys great favour with shipowners, 
not because the water is better than that supplied by the 
Normandy system, but because it is simple enough to be 
kept in order and attended to by men of very ordinary 
capacity, and it has thus found its way into the Russian 
and some other Continental navies. A recent regulation 
of the Board of Trade supplies shipowners with a powerful 
inducement to use some good distilling apparatus, ships so 
provided being permitted to proceed to sea with one-half 
the quantity of water otherwise necessary, so much space 
being, of course, rendered available for cargo. 

It is worth remarking that althougn an aérating appa- 
ratus is included in both Normandy’s and Graveley’s patents, 
it is never required. We all know that the distilled water 
of the chemist is flat and tasteless; but we know from 
personal experience that this is not the case, or at least 
need not be the case, when the distillation is conducted on | 
a large scale on board ship. It would appear in the first | 
place that the steam carries over a certain amount of spray 
or free water with it, which supplies some of the salts 
normal to palatable waters, while the conditions under 
which the condensation is effected are such that the air 
contained in the feed water pumped into the main boiler 
cannot avoid passing through the condensed water; and 
thereby «rating it, slightly, it is true, but enough to re- 
move any objectionable flatness. To provide for blowing 
off much more water is fed in than is subsequently con- 
densed, and of course the quantity of air rising through 
the condenser and filter is proportionally increased. 

It will be seen that the whole subject lies within very 
narrow limits—only two firms in England constructing 
distilling apparatus being recognised by the Government— 
while the invention, if invention it can be called, is of 
strictly recent date. One is tempted to ask why some sys- 
tem of the kind was not adopted long since? Now the 
thing has been done it looks absurdly A but we must 
remember that until Dr. Normandy and Mr. Graveley en- 
tered the field, shipowners, chemists, and engineers were 
in this matter very much in the condition of the courtiers 
before Columbus broke the egg. 











Wonswe.t Cotutertes.—At a meeting of delegates held on Thurs- 
day, at Wombwell, near Barnsley, at which nearly forty collieries 
in the district were represented, the following resolution was 
unanimously adopted :—* That every workman do restrict the out- 
put of coal to one-half the usual quantity ; but the time for that 
restriction to take place to be hereafter determined upon by the 
council of the Miners’ Association.” It was also resolved at the 
same meeting—“ That the delegates do seek another interview with 
the masters with a view of coming to an amicable arrang t of 
the dispute without a collision.” We sincerely hope that the above 
very sensible course may lead to a peaceable solution of the question. 

Foreien ann Cotontat Jorrinas.—The Belgian Government con- 
templates a change in the postal service between Dover and that 
portion of Northern Europe hitherto communicating with England 
through Ostend. It has been ascertained that tidal influences mili- 
tute in favour of Nieuport as.a landing-place from the opposite coast, 
and a branch line from Bruges to that point is forthwith to be laid 
down for mail transit. Ths Ramsgate packets will probably not 
discontinue their usual course of summer trips to Ostend.—The 
Prussian Government has decided on constracting a new military 
port iv. the Baltic, which will be some.distance from Kiel. A mari-~ 
time commission, - presided over -by Admiral Jachman, is now 
engaged in discussing important propositions.—A railway from 
Rome to Ancona is announced as completed, with the exception of 
the bridge over the Tiber at Cille Rosetta, which will soon be 
finished also. ‘ 
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RECENT RESEARCHES ON METALS AND ALLOYS. 
By Dr. F. Crace Catvert, F.R.S., F.C.S. 

Tue importance of the subject which I intend to bring before you 
this evening is so extensive, that it ought to be the subject of a 
series of lectures instead of attempting to condense it into one, and, 
therefore, I shall only give a resumé of some of the discoveries 
which have been made during the last two years, 

You are probably all aware that England occupies the first 
position among nations as a source of mineral wealth, and to enable 
you to appreciate the truth of this assertion, allow me to cite a few 
figures, published by Mr. Robert Hunt, F.R.S., the keeper of mining 
records at the Royal School of Mines, In 1863 the value of minerals 
produced was £29,151,976, from which metal of the value of 








£36,364,327 was extracted. There were produced— 
en a a a a 15,170 tons 
Copper ore a 212,947 4, 
Lead ore .. cs oo pe ce pe ce oe 91,288 ,, 
Silver ore. Co 2s 02 08 cf ee 88 oy 
Zimc OTe 22 oc oe ce 28 08 8 os ee oe 12,041 ,, 
Arom OT@ 1.4 +e oe se se oe oe ee 3,500,000 ,, 


Further, it is interesting to compare the results given by Mr. Hunt 
in 1858 with the above, for we find that the mineral wealth of 
Kogland has nearly doubled in five years, forin 1858 the value 
of the metals produced amounted only to £18,105,708. [ 
must not omit to state that, during the last few years, Eugland has 
also taken the lead in the manufacture of aluminium (Jno. Bell and 
Co., manufacturers, Newcastle) and magnesium, by Messrs. Mellon 
and Co., Salford, whe have adopted the method proposed by Mr. 
Sonstadt. As to the four new metals which have been of late dis- 
covered, viz., coosium, rubidium, thallium, and indium, they are as 
yet but scientific curiosities, but as their pepe is due to spectrum 
analysis, | shall refer to them more especially when treating of the 
method by means of which the discovery of these metals has been 
made, an illustration of which I shall be able to give, through the 
kiudness of Mr. Ladd, who will show you the various spectra on 
the screen at the conclusion of the lecture. 

Since I had the pleasure of drawing your attention last year to 
the then novel application of magnesium to the art of photography, 
owing to the intense light which that metal produces (for it has 
been calculated to be equal to ,},'h part of that of solar light, and 
has been seen at a distauce of tweuty eight miles at sea, and also to 
its intense actinic power), Mr. Buitinck has proposed the substi- 
tution of this metal for ziuc in galvanic batteries, and states that he 
believes the substitution would prove a very advantageous one to 
electricians. The employment of this metal will be greatly 
facilitated by the large works which have been erected for its manu- 
facture at boston, in America, 

Although Mr. Faraday observed many years ago that light was 
transmitted through thiu leaves or sheets of the following metals :— 
platinum, palladium, rhodium, gold, silver, copper, tin, lead, iron, 
and aluminium, still we were spel peo: for the interesting results 
that Mr. Quincke has obtained and published in the “ Philosophical 
Magazine ” for March, 1864. That gentleman endeavoured to deter- 
mine directly the velocity with which light travels through metals, 
aud he found, strange to say, that it travels faster through gold and 
silver than ———_ avacuum, Further, he adds that he was unable 
to detect any difference in the components of the light which had 
previously passed through transparent substances, such as plates of 
glass. The comparative rapidity of light in passing through metals 
and a vacuum appears to me to be in favour of the new theory of 
light, which I took the liberty of expounding to you in my first 
lecture. Although we could conceive the passage of light through 
a thin film of metal, still chemists were astonished wheu Mr. Henry 
St. Claire Deville, whose name I have had the pleasure of often 
citing in these lectures, published, conjoiutly with Mr. Troost, some 
interesting papers on the porosity of substances under the influence 
of high temperatures. His experiments enabled him to show that 
even platinum and wrought iron tubes, the latter one-eighth of an 
inch thick, are, when carried toa bigh temperature, permeable to gases. 
The importance of these results cannot be overrated by chemists, 
when the permeability of platinum is considered, as that metal has 
been employed by them under the conviction that its high density 
aud mode of mauufacture destroyed all porosity. As to iron, the 
knowledge of that fact is most important, eepecially in the manu- 
facture of coal-gas, where iron retorts are used for distilling the 
coal. So complete is the permeability of iron at a high temperature, 
that an iron tube which had been filled with hydrogen gas before 
the experiment, was found to contain only a trace of it at the end of 
a few hours. 

Considering the short space of time which [ have at my command, 
I can only state that you will find in the Royal Society's Transac- 
tions (vol. clii., part 1, page 1) a most elaborate paper on “ I'he 
Influeuce of Temperature on the Electrical Conducting Power of 
Metals,” and also (vol. cl., part 1, page 85) one on the “Con- 
ductibility of Copper.” ‘These researches of Dr. Mathiessen deserve 
the close attention of all electric telegraph engineers, 

The study of metals must convince every student that, although 
science has- progressed in a marked manner during the last fifty 
years, still that there is a great deal more to do thau has been done, 
Although we have kuown copper, zinc, lead, tin, aud iron tor many 
centuries, still hardly a mouth passes without new properties of 
these metals being discovered, or tacts connected with the improve- 
ment of their mavufacture or the removal of the impurities they 
contain. I therefore deem it my duty to advert to afew papers that 
have been published recently respecting certain impurities which 
particular metals contain, which impurities, in some instances, 
enhance the value of the metal, and in others lower their commercial 
value. No otber class of substances teaches the young chemist the 
difficulties and the labours he must be prepared for, if be wishes to 
be what is technically termed a good operator, and if he pretends to 
prepare a pure substance. 1 would, therefore, advise all young 
men studying chemistry, carefully to read the labours of J. 8. Stas 
on “The Determination of the Equivalents of Calorine, Sulphur, 
Nitrogen, Silver, Potassium, Sodium, and Lead,” published ip the 
* Moniteur Scientifique” of 1861 and 1864, where they will notice that 
Stas has spent uvutus of time to obtain a few ounces of pure silver, 
lead, &c. 

Copper.—The same may be said of the researches of Muthiessen 
to olin pure copper, for his studies above alluded to have enabled 
him to state that there is no alloy of copper which conducts elec- 
tricity better than pure copper (page 92 of the above memoir), for he 
found that the most minute quantities of arsenic, phosphorus, 
sulphur, selenium, tellurium, and oxygen diminished the conducting 
power of that metal. Whilst on the impurities of copper 1 must not 
tail to meution some valuable additions which Messrs, Abel and 
Field have published in the journal of the Chemical Society of 
London, on the means of determining various impurities which 
copper contains; thus they fouud sometimes traces, and sometimes 
several per cent. of the following impurities in many samples of 
commercial copper, silver, arsenic, antimony, bismuth, lead, tin, and 
iron (see Tables, vol. xiv., page 302), and Mr. Abel, in a paper in- 
serted in the same journal in 1864, proved that copper contained 
sulphur as a general constituent, but only in minute quantities ; 
selenium, as an occasional constituent; and that oxygea was 
always present, aud sometimes in considerable proportion ; thus, ia 
dry copper he found the quantity of oxide of copper, not as 
Messrs. Dick and Percy have stated, from 10°21 to 9 34 per cent, 
but from 8°77 to 4°56 per cent. Mr. Abel gives the following 
numbers as representing the average proportion of oxygen obtained 
with a series of samples taken in diverse stages in the wanufacture 
of copper :— 








Oxygen per cent. 
“Dry” copper oo of cc O68 


oo. 09 92 09 08 oe @8 0 
Ditto (anotherspecimen).. .. «. oe oe «+ «- O50 
“THalf-poled” coppel «sae +e oe 00 ee 0°20 
“*Tough-pitch” ,, oe ce 00 ce c@ co ce eo of OOS 
0°03 


“Over-poled” 4, 
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Jron.—As far as our present day’s knowledge extends, no metal 
is more influenced than iron, either for good or for bad, by the pre- 
sence in it of a minute quantity of another element; thus a few 
thousandths of carbon transforms it into steel, and a few per cent. 
of the same element converts it into cast iron; a few thousandths 
of sulphur, or a few per cent. of silicium, renders iron “ red-short,” 
that fs to say, brittle at a red heat, whilst the same quantity 
(tbousandths) of phosphorus makes it “ cold-short,” or brittle at 
natural temperature. These facts explain why iron smelters and 
manufacturers do all in their power to use ores as free as possible 
from these impurities, or apply all their skill to remove them from 
the ores or metal when present. I am, therefore, satisfied tbat all 
iron smelters will appreciate the value of the following facts, 

ublished by M. Caron in the “ C Rendus” of the Academy of 
eee of 1863, on the influence of manganese when used on the 
blast furnace to remove silicium from cast iron. The following 
table shows the relative oa of manganese and silicium existing 
in the cast iron thus produced :— 


Manganese. Silicium. 
No. 1 oe +e oe oe 7°93 oe ee ce oe 0°05 
» 2 oo 08 oe 6°32 oe co ee of 008 
» 3. oe oe 4°70 oe ee ee oe 030 
» 4 os ae BOE xe ee 065 
99 5 se oe oe oe 2°26 ee ee 076 
yp GB oe oo oe oe 800 oe + 050 cold blast. 
oF ce ce o¢ ee 210 oe es oe «+ 0°75 hot blast, 
This table shows that as the quantity of manganese decreases in 


the pig iron the quantity of silicium increases; further, that the 
higher the temperature (all the rest of the operation being conducted 
iu the same manner), the quantity of silicium increases and the 
manganese decreases. 

M. Caron bas further made the important remark, that it is 
the interest of the iron-smelter to use as much lime in the blast 
furnace as practicable when manganiferous ores are employed, for 
not only does lime facilitate the introduction of manganese into the 
iron, but also helps in a degree to remove the excess ofsilicium. 

Eight or nine years ago I made the observation that if manganese 
had not the property of removing phosphorus from iron, it had the 
one of hiding or of counteracting the bad influence of that element 
on iron ; in fact, 1 found that cast iron, containing as much as one 
or two per cent. of phosphorus, would yield good mercantile iron if 
the pig iron contained at the same time five or six per cent. of manga- 
nese, and I have lately heard that manganiferous ores have been 
used with great advantage by the Cleveland iron smelters to over- 
come the “cold shortness” of their cast iron, which is due, as is 
well kuown, to the presence of phosphorus compounds in the 
Cleveland iron ore. 

It is highly probable that the advantages which have been 
derived from the employment of spiegeleisen iron, in improving the 
quality of steel produced by Bessemer’s process, is owing, not only 
to the fact that this ger iron contains a large quantity of carbon, 
which it yields to the molten iron contained in the large crucible 
used in Bessemer’s process, but that the manganese it contains 
contributes also to hide the influence of the phosphorus or to over- 
come ‘the detrimental properties which a trace of phosphorus 
would impart to the steel produced by this process. say hide, 
because the phosphorus is still present, since that substance 
cannot be removed by the above process from any pig iron in which 
it may be present. 

M. Caron has published in the “ Technologiste” for 1864, a paper 
in which he shows that no amount of lime on the blast will 
remove phosphorus from any ore which may contain it; and that 


limited distance, and consequently the preserving bands of zinc 
must be placed at short intervals from each other. 

Mr. Johnson and myself published, as I hope you will remember, 
in the “Journal ” of the Socket , two or three years since, two 1. 
bearing upon this same subject, the first paper containing facts 
exactly identical with those published in 1864 by Becquerel; the 
second showing the advantage that would be derived by shipbuilders 
in using galvanised iron plates instead of wrought iron ones for 
plating our men-of-war; for you are aware that the attack of sea 
water on iron platesin contact with oak was very great, being 2880 
as compared with galvanised iron, which was only of 0195, all the 
circumstances of action being equal in both cases. 

But the most important result that Mr. Johnson and I have 
arrived at on this point is the demonstration, in a paper we have 
published on “The action of sea water on certain metals and alloys,” 
that the action of sea water on lead is nearly ni/, as seen by the 
following table:— 

Action of Sea Water upon Metals. 


1 Metre. Grammes, 
ae ee 00 oe ce ce cf ce co ce ee 29°16 
wel ne ae oe. Oe 66 v0 eo cc 0. cf 27°37 
Copper (best selected) .. .. oe ce 6 ee 12°96 
oo (@Wough cnke) .. «2 cs ce 08 ce co co co 3385 
i. se te ain: 0+. 06 66 00 ce ee eo 0 5°66 
Galvanised iron (Johnson's process) .. .. «. «+ ee 112 
Block tim 1c co co co cco cf cf cf cf o@ 145 
Btrenmatin .. «2 «+ cc se ce 06 co ce cf ce 1°45 
Lead(virgin) .. 6 «2 o« ° trace 
Lead (common) a a trace 


This metal can, therefore, be used with great advantage to preserve 
the keels of iron ships from being corroded by the action of sea 
water, and that the objection which might bo raised as to its soft- 
ness might be easily overcome by adding to lead a few hundredths 
of either ic o timony, which would increase its hardness, 
and thus render it better fitted for the purpose referred to. From 
experiments that we have made we can further state that, in our 
opinion, Mantz’s metal is a far superior article to copper for sheath- 
ing ships. (See “ Society of Arts’ Journal,” April 21, 1865.) 

As a few ladies have done me the honour to attend these lectures 
it may be interesting to them to have a simple method of cleaning 
silver orsilver plate, without the trouble of employing rouge or other 
cleaning powder, which, besides rapidly wearing off the metal, 
takes up much of their servants’ time. 1t consists in plunging for 
half an hour the silver article into a solution made of one gallon of 
water, one pound hyposulphite of soda, eight ounces muriate of 
ammonia, four ounces liquid ammonia, and four ounces cyanide of 
potassium ; but as the latter substance is poisonous, it can be dis- 

nsed with if necessary ; the plate being taken out of the solution 
fC washed, and rubbed with a wash leather. 

Improvements haye also been made of late in coating cheap 
metals, such as iron and brass, with more valuable ones, so as to 
enhance the value of the fancy articles made with them. If you 
remember, I referred to a process, devised by M. Oudry, for coat- 
ing cast iron with copper or bronze. The method that I wish now 
to bring before your notice is one devised by Mr. Weil, and is 
based on the same principle as the one which has been in practice 
for some time in tinning iron pins, or covering brass with gold, 
viz., plunging the article to be coated into a boiling alkaline solution 
of a salt of tin, or a salt of gold; and, in the case of Mr. Weil, 
into one of copper, which consists of an organic salt of copper— 








say, the double tartrate of copper and putash—with an excess of 
alkali, takin care that the cast or wrought iron to be coated is in 





tin plate manufacturers and others who employ ch 1 iron 
should pay the greatest attention to the quantity of phosphorus con- 
tained in the charcoal they employ for retiniug ordinary iron; thus 
some charcoals are susceptible of yielding #s much as one per cent. 
of phosphorus to iron, while others only 0°12 per cent., and, lastly, 
some Ouly a trace. 

If phosphorus, sulphur, and silicium are injurious to the quality 
of iron, the metal called tungsten, on the contrary, appears to im- 
prove in a marked degree its quality, especially when in the state 
of steel, This fact has not only been demonstrated beyond all doubt 
by Mr. Mushet, but also seesntly by some scientitic researches due 
to M. Caron, who has proved that steel containing tungsten presents 
greater tenacity, and can be used with great advantage for many 
purposes; in fact, be thinks that tungsten can be used instead of 
carbon as a converter of iron into steel, There can be no doubt: 
that the employment of tungsten in connection with the hardening 
of steel, and other various applicatious which that metal is susce 
tible of, will be greatly enhanced if the fact stated in the Chemical 
News, of August 25th is brought to bear, viz., that a Swedish 
chemist has found a simple aud practical method of extracting 
tungsten from its ore so as to reduce its cost of production to a few 
shillings _ pound. 

Mr. R. Johnson and myself have published a paper in the “ Memoira 
of the Royal Society,” in which we showed that the conductibility 
of iron was greatly modified by the quantity of carbon it cuntained, 
as proved by the following table :— 


Found. Conductibility of 


silver = 1,000. 
Wrought iron... «. | a er |) 
Stee oo 08 08 ef «8 @ 1265 oe oe B8u7 
Castiron ., «os of of of 4 «. eo oe 859 


We also found that the hardening of steel had the greatest in- 
fluence on its expavsibility, for while a steel bar, hardened to the 
maximum, expanded t) a degree which may be represented by &4, 
the same steel rendered as soft as possible expanded only 62. 

Although the oxidation of iron, or its rapid destruction under the 
influence of the carbonic acid and oxygen of the air, is a source of 
great advantage to those who manufacture this article, still in many 
instances it is a source of annoyance to those wo articles 
made of that valuable metal, and in others it is a national Joss, as in 
the rapid decay which our iron ships of war undergo. Allow me, 
therefore, to say a few words on these points. 

It is easy to preserve small articles made of iron from rust, either 
by plunging them into a weak solution of caustic alkali (whether 
the iron is preserved by a peculiar action of the alkali, or because it 

events the action of the carbonic acid of the atmosphere in con- 
| seen with oxygen and moisture, are points to be determined), or 
covering them with a varnish made of india-rubber, gutta-percha, 
and a smal! amount of fatty matter. As to the preservation of ships’ 
bottoms from corrosion, without entering here into the various 
methods that have been proposed of late to effect this important 
object, still 1 deem it my duty to call your attention to one or two 
methods that have been tried with apparent success ; thus, Mr. Leach 
has applied on the iron surface of ships’ bottom a coating of gutta- 
percha or other cement, and fastening by it sheets of glass of about 
one-fourth of au inch in thickness. ‘Lhe glass is previously bent to 
the shape of the ship, aud pierced for the reception of the screw or 
bolts, which are preserved from immediate contact with the metal 
bolts by coating them with a little of the fastening mixture, 

M. Becquerel relates, in the “Comptes Rendus” of the Academy of 
Sciences, 1864, the results which obtained by the application of his 
galvano-electric process on the iron kecls of some of the French 
men-ol-war. This process is based on the same priuciples as those 
adopted by Sir Humphry Davy, in 1824, for preventing copper 
sheathing from beiug rapidly corroded by sea water, and which 
consisted, as you are aware, iu attaching at various distances blades 
of zinc between the wooden side of the vessel and the copper sheets, 
or what effected the same purpose, in using brass nails for fastening 
the copper to the sides of the vessel. 

M. Becquerel employs zinc in connection with iron, thus esta- 
blishing a galvanic current which renders the iron, like the copper iu 
Sir H. Davy’s experiment, electro-negative, or possessing the same 
kind of electricity as oxygen, therefore communicating to it the 

operty of liberating oxygen from any compound, instead of absorb- 

g or fixing it. M. Becquerel has proved that the galvanic action 
of the zinc on the iron exercises its influence on the whole of the 
iron surface of the ship, but nevertheless that its influence decreases 
as the square of the distance, and consequently that its action is 


only sutticieutly pywerful to preserve iron from corrosion for a : 





+ with a brass wire during the operation. 

I shall now take the liberty of dwelling for a short time on various | 
memoirs which have been published in convection with the physical 
properties and chemical composition of alloys. 

You will find in the “ Transactions of the Royal Society,” vol. cl., 
some extensive researches, by Dr. Mathiessen, on “The electrical 
conducting power of alloys ;” also, in vol. cliv., on the influence 
which heat exercises on that important physical property of alloys. 
Mr. Johnson and myself have published papers on the density of 
alloys, as well as on the hardness, expansion, and conductibility of 
the same. It was admitted, some years ago, that alloys were simply 
a mechanical mixture of various metals; but the systematic 
researches which we have published leave no doubt that, when cer- 
tain metals, such as tin and copper, bismuth aud lead, zinc and 
copper, are eee in equivalent quantities, and that the propor- 
tion of each metal does not exceed two or three equivalents of one 
to one equivalent of the other, that they are susceptible of com- 
bining and forming definite compounds. i may state, in corroboration 





of this statement, that if one equivalent of zinc and one equivalent 
of copper are melted together, or 49°32 of copper and 50-68 of zinc, | 
aud well stirred, and allowed to cool until a crust is formed on the 
surface, and then a hole be made in the crust and the fluid portion 

ured out, well defined prismatic crystals, sometimes of }in. long, 
will be found to coat the interior of the solidified mass; while if 45 
per cent. of copper and 55 per cent. of zinc—that is to say, propor- | 
tions which are no longer equivalent to each other, then, instead of 
obtaining a fine golden-coloured crystalline alloy, a white amor- 
phous mass will be produced ; in fact, no brassfounder attempts to 
use more than 40 per cent. of copper to produce brass, for experience | 
has taugbt him that, if he exceeds that quantity, he obtains such a | 
white metal that it is no more a marketable article. Another | 
example is furnished by certain alloys for bronze. Thus, when 
two equivalents of tin for one equivalent of copper are employed, 
the conductibility of this alloy for heat is equal to that of both the 
metals together entering into its composition ; while if the conduc- 
tibility of alloys composed of three equivalents of copper to one 
of tin, or four —_—. of copper to one equivalent of tin, is 
ascertained, it will be found that their conductibility is quite 
different and independent of that of the metals entering into 
their composition ; in fact, the conductibility of four equivalents of 
copper and one equivalent of tin is five times less than the one first 
cited, 

Without occupying your time with further instances let me call 
your attentiop to an important fact that Dr. Matthiessen, Mr. John- 
sop, and myself bave observed, viz., that the addition of a small 
quantity of a metal which may be considered as an impurity, com- 
cane | modifies, in many instances, its properties; aud the most 
mportant example that 1 am acquainted with is, the influence which 
the addition of 1 or 2 per cent. iron exercises on the properties of 
brass. If a brass be composed of 60 per cent. copper and 40 per 
cent. zinc, it will be susceptible of being drawn or bent when cold, 
but cannot be forged or worked when heated; while if 1-75 or 
2°0 per cent. of iron be substituted for the same quantity of zinc, 
then a most valuable brass is obtained, for not only is this brass 
capable of being forged at a red heat like iron, but its tenacity is 
increased in an enormous mga for each square inch of surface 
is able to support a “ breaking weight” of from twenty-seven to 
twenty-cight tons, a tenacity nearly equal to that of iron. 

Messrs. Beyer and Peacock, of Manchester, who experimented 
with bolts made of this alloy, in the hope of substituting them for 
iron ones in the fire-boxes of locomotives, found that these bolts 
would support a strain equal to those of iron, and that the threads of 
the screw were not stripped with more facility than those of iron 
when ex to the same strain. 

There is no doubt that when this alloy becomes more generally 
known many valuable applications of it will be made in the arts and 
manufactures. 

While dwelling on valuable brass alloys let me state that two 
alloys have lately been introduced which will prove useful to those 
requiring them, namely, a white alloy, which is chiefly employed 
for the bearings of the driving wheels of locomotives, owing to its 


extreme hardness, and which is composed of :— 
Zime oc oe ce t 00 oe o0 ae ‘les “a a Be 
Bim oe co co «eo CO ce co co co ce. oo co os 
Pca vies: te 66 te “68 06 a ee 8, ee oe oe @ 
100 


The other alloy has been lately proposed to calico printers by Mr. 





Lonssen as a substitute-for the steel blades used by them to remove 


the excess of colour which adheres to the surface of their printing 
rollers, and which blades bear the name of “ doctors.” 
Mr. Lenssen’s metal is composed of :— 





:. ne CS ts oe we a oe te ae 4°93 
a wb on ae ae Ge 26. 6 ce oe Or ee 978 
Copper .. eo ce os 85 29 

“100-00 


This alloy is stated to have all the flexibility, tenacity, and hard- 
ness required for the “ doctors” used in calico printing, and, further, 
it presents the great advantage of not being acted upon by acid 
liquors, which action is often a great source of annoyance to calico 
printers. 

I shall conclude this lecture by alluding to the extraordinary 
modification in the fusibility of metals when several are fused 
together; thus, for example, the following well-known al!oys which 
liquify in boiling water :— 


Newton’s alloy D’Arcet’s alloy 
fusible at 212 deg. fusible at 201 deg. 
el ne eee, eae eee 
7. «se os a oo me we 3 co ce c@ wc os co 8 
Lead . oe ee 2 ae so se «co & 


While the fusing point of these metals, when taken separately, is as 

follows :— 
Bismuth .. 
Tin .e oe 


513 deg. 
451 ., 

oS. 60 66 46 26 68 om 50 se 06 tzl ,, 
Therefore, the fusing poixt of each metal is several hundred times 
higher than when they are mixed in the above proportions. 

A still more fusible alloy has lately been brought before the notico 
of the public by a Mr. Wood in one of the American journals, in 
which he states that by melting together— 

Lead 2. 2c 06 06 6 08 6 ce cf co ce ec § parte, 
Blemmth 1c cc co ce co ce ce co 06 co co BS ou 
TU sc se 06 te ce oe se cs oe ce ee ce S ® 
aD we. on en, os ee ce 0 we de ce te BS ws 
An alloy is obtained whose point of fusion is equal to 140 deg, 
therefore susceptible of being used with great advantage for dental 
purposes. 

1 have now to refer to the four metals which have recently been 
discovered, viz., cesium, from cesius, ‘sky coloured,” owing to 
two blue lines which it produces in the spectrum; rubidium, from 
rubidus, “dark red,” owing to the existence in its spectrum of two 
red lines of remarkably low refrangibility ; thallium, discovered by 
Mr. William Crookes, and which derives its name from thellos, “a 
budding twig,” symbolising the beautiful green tint of budding 
vegetation ; and indium, discovered by Messrs. Reich and Richter, of 
Freiberg ; all of which are due to the introduction into science of a 
mode of investigation, known as the ‘spectrum analysis.” 





Bismuta.—It is stated in the South Australian Register ol 
Sept. 27th, that a very promising bismuth mine in Spencer's Gulf is 
being vigorously worked, and is likely to prove valuable. 

Steam anp Canvas.—A New York paper speaks of the remarkable 
decline of sailing power and advance of steam power on the ocean, 
as evidenced by the fact that on one day twenty steamships left that 
port—two of them for Europe and eighteen for the Southern ports, 
to aid in the work of reconstruction. It is an evidence, also, of the 
way in which that country adapts itself to circumstances, Its 
sailing marine was becoming almost cumbersome. It had not dock 
aud pier room enough to accommodate it; but as one steamship can 
do more carrying trade than a dozen sailing vessels, in consequence 
of the rapidity and regularity with which it traverses the ucean, 
the latter will gradually vanish, and the United States be able to 
do all the carrying trade they require with half the accommodation 
at the piers aa docks. 

Divine 1x a Pir SwHart.—An interesting undertaking has just 
been concluded at the Grove Pit, the property of C. R Vickerman, 
Esq. It seems that some three weeks siuce, the main rod (16 inches 
square) of the 80-in pumping engine broke short off, about twenty 
feet from the surface ; it was of course necessary to put a new one. 
While the new rod was being made and fitted the water rose in the 
pit till it had covered the piece egclosing the valve or clack, and it 
was found some short time (twéhty-four hours) after the pumping 
engine had been set to work, that the valves would not act; the 
water consequently rapidly increased till there was a depth of 
twenty-six feet in the pit. There were now but two courses open 
to the proprietor, either to put down a new set of pumps, ata 
heavy cost of timeand money, or to employ the more novel agency 
of divers. Mr. Vickerman chose the latter, thereby startling many 
of the people of the neighbourhood. Messrs. Wilton and Bolton, 


‘the celebrated divers (the former of whom is well known in this 


neighbourhood by his work on the “Sir Henry Pottinger,” sunken 
in the Carmarthen Bay, and the removal of the “ Prince Consort” 
rock at Pembroke Dock), arrangements were made for their going 
down. A platform was erected about four feet above the water, 
from which they descended to the bottom by means of a ladder. 
They were attended by six: men, under the direction of Messrs. 
Cadman and Foley, the managers of the colliery, for the purpose of 
working the air pumps of the Heinke apparatus used, and rendering 
any assistance that may have beeome necessary. The three par- 
ticular disadvantages the divers had to contend with were, firstly, 
that the pieces of iron were weighty ; secondly, they were restricted 
for room; and last, but not least, they had to work in the dark. 
To get to the damaged clack or valve, the diver (for they worked 
alternately), had to take off an iron door, fastened with massive 
bolts and nuts, weighing upwards of five cwt. As the space in 
some places between the door and the side of the pit was not more 
than from twelve to eighteen inches, much of the work had to be 
done with onehand. Ou the door being removed it was found (as 
had been expected) that the cutter which makes fast the iron guard 
which serves to keep the centre piece of the “clack,” weighin 
about one cwt. (which works on a pin or swivell) in its place, ha 
been knocked out. The guard was thus rendered useless. No 
doubt this being the case the working of the engine caused the 
upper portion of the valve to knock on the spindle, drove out the 
under cutter, which kept it in its place. The spindle thus libe- 
rated, fell through the clack and seating, to the bottom of the pump. 
The top and middle piece of the valve having been taken out with 
much difficulty and considerable dexterity, a new spiudle was 
lowered down and fitted. This part of the work was accomplished 
in about four hours; then came the hardest part of the undertaking. 
The spindle being fixed, it was necessary to raise the centre part of 
the valve, weighing one cwt., at arm’s length, and place it on the 
spindle. For some time it seemed almost impossible. A little 
judicious application of tackling, however, obviated the difficulty, 
the piece was raised, dropped over the spindle, the guard replaced, 
and the door again screwed on. About five or six hours were con- 
sumed in this part of the operation. Upon starting the engine it 
was found that the pole of the pump would not throw water, and it 
was suspected that the iron door had not been put properly in its 
place. On the divers again descending, this was found to be the 
case. After two or more attempts they succeeded in fixing it on 
firmly ; three or four days served to clear the pit of water, and the 
colliery works are pow going on as usual. We have paid particular 
attention to the above, for we considered it avery novel under- 
taking, and one fraught with the utmost importance to colliery pro- 

rietors; aud we think Mr. Vickerman deserves their thanks for 

is enterprising spirit. It was but an experiment—success was by 
no means certain, failure very possible. He elected the almost 
untried novelty, and, we are happy to say, tly 
According to the old metbod of puttingiu a new lift of pumps, 
many weeks would have elapsed before the pit would have been in 
working order, and much iuconvenieuce, if not distress, have been 
experienced by the colliers thus thrown out of work. The Grove 
Pit, at which these operations have been goivg on, is almost a new 
one, and is consid one of the finest in South Wales; it is fifteen 
feet in diameter, with a depth of 105 fathoms, The best engines 
and most modern appliances contribute to its completeness almost 
regardless of expense.—Pembroke Herald. 
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MR. KIKKALDY’S NEW TESTING AND EXPERI- 
MENTING WORKS. 

In the early part of last year we stated that Mr. Kirkaldy, the 
author of the well-known work on the strength of iron and steel, 
intended to erect in London some machinery for testing the strength 
of materials and details. The works will be opened to-morrow, at 
the Grove, Southwark-street, adjoining Messrs. Easton, Amos, and 
Sons’ works. The machinery has been constructed by Messrs. 
Greenwood and Batley, of Leeds, according to Mr. Kirkaldy’s patented 
designs, and under his immediate superintendence. We need 
ecarcely say that Mr. Kirkaldy has adopted a very complete and 
delicately adjusted series of levers for registering the force exerted. 
In an account of his works, which Mr. Kirkaldy intends to publish, 
he says that his ‘“‘apparatus is adapted for any kind of strain— 
pulling, crushing, bending, twisting, shearing, punching, bulging, 
buckling, collapsing, or bursting; and to any amount from 10 1b. to 
1,000,000 1b. It will also test with equal accuracy specimens of 
substances, as well as manufactured articles; and will, as required, 
ascertain the ultimate breaking strain or any lower amount of proof 
strain.” 

By means of his patent indicator dial, Mr. Kirkaldy tells us that 
“ the slightest change in the form of the article under experiment, 
whether by elongation, contraction, deflection, or otherwise, is 
readily observed and exactly measured, The elastic limit, or when 
permanent set takes place in materials, can thus be ascertained with 
precision and duly recorded. Many facts connected with this very 
important subject will thus be obtained.” 

We have little doubt “that civil, military, mechanical, and mining 
engineers, architects, ship and bridge builders, boiler makers, and 
others, will often find this testing apparatus advantageous in deter- 
mining the best proportions of most structural details, as well as 
the materials, and variety of materials specially adapted to their 
different requirements.” The machine may be employed for private 
as well as public purposes. In many instances it will doubtless be 
considered essential that the results obtained shall be for the 
exclusive use of the individuals sending the specimens, and at 
whose expense the trials are made, Thus, makers, by sending their 
products to be tested and reported upon, can obtain informa- 
tion to assist them in the mixing of their materials and 
the mode of manufacture. In other cases it may bo considered 
desirable for commercial purposes to have the results of experi- 
ments known, and here, doubtless, the employment of a testing 
machine in the hands of a neutral person would be preferred to a 
private machine in the manufacturer’s own establishment. In many 
instances it might be quite immaterial what use was afterwards 
made of facts ascertained for a particular purpose, but, of course, 
apy one wishing to keep the results secret can easily do so by 
expressing a wish to that effect. In cases of injury from boiler ex- 
plosions, breakdowns on railways and of machinery, falling of 
bridges, houses, &c , it must certainly often prove of consequence to 
have the means of ascertaining whether or not they were owing 
wholly or in part to the employment of faulty materials. 

Every article, when received, wi!l be entered and numbered, and 
wfter being tested will be stamped with a mark which is registered 
ander the Trades Protection Act. Certified reports of the results 
vill also ba sent to those for whom the experiments were made. 

We understand that Mr. Kirkaldy makes a start with a good 
amount of work in hand. He has thus been employed by Mr. J. 
Cubitt, C.E., Mr. Heury Carr, C.E., and Messrs. Thorne and Co., to 
test and report upon the wrought and cast iron, granite, bricks, and 
cement to be employed in the construction of the new Blackfriars 
Bridge. He will also test some of the structural details. We hope, 
and have little doubt, that many other engineers will follow the 
example of the builders of the new Blackfriars Bridge, and that 
the insertion of a claure in specifications ‘‘ Specimens of the work to 
be tested by Mr. Kirkaldy, of London,” will be of no uncommon 
occurrence. 

The illustrations exhibit the specimens before aud after being 
tested, the arrows indicating the direction of strain. Among 
the details which he expects will be sent to him to be subjected 
to a:— 





1, — Pulling or Tensile Strain. 


pe. be reckoned—bridge links, wagon and carriage draw bars, 

ling links, iron roof tie-rods, boiler stays, springs, bars, plates, 

po iron, &c.—in fact, any length up to 300in. Also, crane and 

pr chains, wire and hemp ropes, telegraphic and other wires, 
&ec., up to any length, 20ft. to 25ft. being tested at a time. 








2.—Crushing or Compressing Strain, 
— pillars, props, carriage springs, &c.—avy length up to 
Vin. 











3.—Bending, Transverse, or Lateral Strain (sometimes confusedly 
called breaking strain). 
Girders, beams, joists, rails, axles, tee-iron, &c.—any length, from 
10in. to 300in. between the centres or props. 





4.— Twisting or Torsional Strain. 





Shafting, crank axles, &c.—any length from 10in. to 30in., and 
from 50in. to 250in. ; diameter from 0-din. to 10in. 





5.— Shearing Strain. 
Bridge bolts, sling bolts, hinge pips, cottars, rivets, &c.—diamotr 
from Odin. to 10iu. 





6.—Punching Strain. 


Piercing holes in brass, copper, iron, or steel plates, &c.—diameter 
from 0-5in. to 10in. 





7.— Bulging Strain. 
Ship grounding on rocks, &c., recess square or circular—any s'z* 
up to 20in. 











8.—Buckling Strain. 
Upper part of a ship’s side when the two ends are supported, upper 
patton of box beams supported at the ends, &c.—any length vp 
to 250in. 








9.— Collapsing Strain. 
Boiler tubes, having the water and steam outside, or any hollow 
vessel exposed to external pressure-—avy Jength up to 200in., and 
any size, circular or square, up to 20in. 








10.— Bursting Strain. 


Boilers, water pipes, steam pipes, boiler tubes having the water and 
steam ~~ and glass gauges, or any hollow vessel exposed to 
internal pressure—any length up to 200in., and any size, ciroular 
or square, up to 2din. 

Iu addition to the above gradually-applied strains the machine 
can also be adap‘ed to test the effects of percussive, vibratory, 
jarring, and other impulsive strains, either independently or in 
combination with a gradual strain- teasile, compressive, or other- 
wise. 

In order that experiments may be made at an even temperature 
throughout the year the works are uniformly heated by means of 
hot-water pipes. Materials, however, may be subjected to all 
degrees of temperature from extreme heat to extreme cold, so as 
to ascertain the effects produced, both as regards the strength and 
the rate of expansion or contraction. 
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1896, AL¥YrRED Vincent Newton, Chancery-lane, London, “Certain im- 
provements in envelope machines."—A communication from Thomas 
Veazie Waymouth, Henry Clay Berlin, and George Jones, New York, 
U.S.—Petition recorded 20th July, 1865. 

2227. James CoLt Green, Green Lanes, Islington, Middlesex, *‘ The im- 
provement of the permanent way of railways and carriages for the same.’’ 
— Petition recorded 30th August, 1865. 

2641. GxoxGs Rossetet, Rue St. Appoline, Paris, “‘A new method of 
obtaining +nd apply img water as a motive power for propelling ships by 
meaus of paddle wheels inside and outside." —Petition recorded 13th October, 
1865. 

2581. Tuomas Duneats Preston Dexnis, Chelmsford, Essex, “ Improve- 
ments in greenhouses,”— Petition recorded 18th October, 1865. 

2719. Isuam Baoas, Chancery-lane, London, * Improvements in the manu- 
facture of inflammable gases and in their application to useful pur- 
poses.” 

2732. SaMUEL PARKES MattHews, Wolverhampton, Staffordshire, ‘* An 
improved method of hanging or suspending blinds from blind rollers, and 
improvements in the manufacture of such rollers.”—Petsions recorded 
21st October, 1865. 

2736. MaTuinu JULIEN, sen., Rue de Richelieu, Paris, ‘‘ An improved mode 
of transmitting motion to the styles or hands of the dials of counters 
used for indicating and registering the distances public vehicles or 
private carriages travel.”"—Petition recorded 23rd October, 1865. 

2756. Tuomas Russet, Cxampton, Great George.street, Westminster, 
= a in the construction of roadways, floorings, and other 
surfaces, 

2760. JAMES JOHNSON, Stoke-upon-Trent, Staffordshire, “‘ Ce: tain improve- 
ments in ‘ crossings ’ to be employed on railwaysor tramways.” 

2762. Hunry WILDE, Manchester, “‘ Improvements in the construction and 
working of electric telegraph. 8 and in apparatus coanected therewith, partly 
applicable to other purposes,” 

2765. WituovenBy Situ, Wharf-road, London, “ Improvements in testing 
and working submarine electric telegraph wires. 

2766. LeonaRD Bennett, Worcester, “ An improvea needle.”—Fetitions 
recorded 26th October, 1865. 

2768. SciPiON SkQueLin, Camden Town, Middlesex, “* Improvements in the 
purification and preparation of auimal and vegrtsvle wex, stear * 
svermaceti, paraffin, and other solid, waxy, or fatty substances.”. 
Petition recorded 27th October, 1865. 

2776. Tuomas Brown JoxDan, Milton Gem, South Lambeth, Surrey, 
* Generating steam in combined vertical cylinders,” 

2782. James BuckinenuaM, Westmoreland Howe, Walworth Common, 
Surrey. “Improvements in lathe chucks.”—Partly a communication 
from Charles Churchill, New York, U.S. 





2786. Henry LARKIN, Torriano Cottages, Leighton-road, London, ‘' Im. 
provements in lamps for the combustion of magnesium, ‘and in preparing 
magnesium for ~~ ¥ 
2787. James Hivxs JossrH Hinks, Birmingham, “ Improvements in 
aes for burning paraffin oil a 4 other volatile liquid hydrocarbons,”— 
Petitions recorded 28th October, 1 

2788. Janez STANLEY, "Nottinghan street, Sheffield, “Improved knicker- 
bockers or leggings.” 

2792. ALEXANDER Baaqueni®, Paris, “‘ A new kind of double face carpet or 
tapestry with similar or ‘different patterns on each face,” 

279%. Ropeat G hian, N.B., “Improvements in 
envelopes and in the construction thereof.” 

2796. WiutaM Epwarp Nrwron, Chancery - -lane, London, ‘* Improvements 
in the construction of mining picks.”. —A communication from the Washoe 
Tool Company, New York, U.S.—Petitions recorded 30th October, 1865. 

2798. Davi Pearirt Gairrirus Matrurws, Newport, Monmouthshire, 
Yam in means or apparatus for distributing sand or other 
suitable matters on the rails of railways to promote adhesion of the loco- 
motive wheels thereto.” 

2800. Cuanies Cuattaway, Rood-lane, London, “ Improvements in fire- 
os communication from Emile Della-Noce, Via Berthollet, Turin, 

taly 

2802. Tuomas Freperick Casuix, ~~ and Josspu Feiix, Park Gate, 
near Sheffield, “* Imp: for driving bands, straps, 
belts, harness, or other such like ona Mad 

2804. ARTHUR DesLaNpEs, Manchester, ‘Certain improvements in the 
apparatus employed in the manufacture and production of metallic 
pipes, tubes, or other similar hollow castings."—A communication from 
Alfred Bertsch, Marquise, Fraace. 

2806. Mosxs BaYiss, Gracecbureh- street, London, *‘ Improvements in the 
manufacture of spikes.” 

2808. Henry Youne Darracort Scott, Ealing, Middlesex, “ Improvementa 
in the treatment and deodorisation of sewage waicr.”—Petitions recorved 
Bist October, 1865. 

2810. JouN SELLARS, Manchester, ** Improvements in the manufacture of 
artificial gum, size, or stiffening matter.” 

2813. Aveusts BorssonnRav, Paris, “ Improvements in artificial eyes.” 

2314. Louis PFEIFFER, Walbrook-buildings, London, ” ae 4 improved 

it for bags and oth: r similar 
cation from ‘cumuie Schubeus, Paris. 

2316. Joun Kay Farnworth, Alderiey Edge, Cheshire, ** Improvements in 
apparatus for raising and lowering the windows of ratlway and other 
carriages and other windows.” 

2818. Cuarues Henry Woop, Jewry Chambers, Aldgate, and Epwarp Lours 
Barrer, Thrawl-street, Spitalfields, London, ‘Au improved mode of 
purifying gas.”""—Pet:tions recorded 1st November, 1865. 

2821. HeNky Jonzs, Soho-square, London, “Improvements | in the imple- 
ments or articles employed in the game of indvor croquet." 

2822. WitLtiaM Epwarp Grper, _Chancery-lane, 
London, * An improved | for increasing draught in and prevent- 























ing or curing smoky ch ."—A communication 
from Frangois Perrachon, Faabourg ~ —— Paris, 
2823. WitLilaM Brown Wrst, M mpr ts in goffering and 


plaiting machines,” 

2824. Morpocu CamrpeLt, Clonreher, Queen's County, Ireland, ALGraxon 
CuaRLes PLUMPrTRe Coorg, and Joun Cuakurs AUGUSTUS HENRY WoLrRaM, 
Blackheath, Kent, ** Improvemeuts in arrangemeuts or apparatus tur 
Crying peat.” 

2825. Lupwie Scuap, Warrington, Lincashire, “‘ Improvements in the 
manufacture of colouring matter tor dyeing aud printing.” 

2826. Enocu Rusuton, Macclesfield, Cheshire, “‘improvements in ma- 
chinery or apparatus for recling silk, cutton, or other fibrous threads in 
the form of skeins.” 

2827. WiLLiaM Epsnezer Donson, Nottingham, “ Improvements in dressing 
lace or other fabrics.” 

2829. Louris Pestyas, Rue du Four St. Germain, Paris, ** An improved 
»pperatus for burning petroleum and other volatile oils,’ 

2330. Groron Baxtiett, Brixham, Devonshire, ** Improvements in arti. 
ficial manure.” 

2331. CuanLes Faeperic Henwoop, East India Avenue, London, “ Improve- 
ments in projectiles.” 

2832. Epwin CLARK, Great George-street, Westminster, “An improved 
method of she athing r iren vessels,” 

2833. James Wenstex, Birmingham, “Improvement in generating and 
applying certain gases, and im apparatus to be employed therein.”— 
Petitions recorded 2nd November, 1865. 

2834. Keupen Cornevivs Livy, Bir h “Ani d 

1335, HENRY Brssemenk, Q reen-strect-piace, ‘New Cannon-street, London, 
* Impr in the facture of iron and steel and in apparatus 
employed in such manufactures.” 

2838. JaMes BauLeny Evkinetox, Newhall-s'reet, Birmingham, “Improve- 
ments in the manufacture of copper from copper ore, 

2839. Ricuarp Suiru, jun., Belper, Derbyshire, * Improvements in mount- 
ing and driving mnfllstones.” 

2810. Groner Witsow and Witt1am Krone Hypes, Sheffield, “ An im- 
proved arrangement of buffing aud drawing apparatus for railway 
carriages.” 

2841, ALEXANDER Tlonace Branpon, Rue Gaillon, Paris, ** Improvements in 
ony on | for recewing and tranamitting signals."—A communication 
from Am = Pictro Sparre, Rue Gailion, Paris.—Petitions recorded 3rd 
November, 1 

2845. ply | a Adam-street, Adelphi, London, “ Improvements 
in apparatus for ¢ flvcting communications between the passengers, guard, 
and engine driver in railway trains, and for giving notice to eugine 
drivers in case of accid me A from Samuel Cornwallis 
Amesbury, Fort William, Calcutta, East indies, 

2849. Patrick Besianus O'Neiit, St. Moery’s Villa, Fulham, Middlesex, 
** An improved self-acting boiler feeder or apparatus for supplying steam 
boilers with water.” 

2850. Joun Kiva, Endell-street, aud ALrrep Watson, bly-place, London, 
“Em rovements in the frames and fastenings of carpet and other bag.” 

ILLIAM GARDNER, Queen-strect, Cheapside, “ Improvements in 


hald. ” 











“Jock hd 
2853. JAMES Tnys, Grove-road, Mile Eud, Middlesex, ~ jam ann | non- 
jon for preventing the radi of 








heat or cold.” 

2855. Freperick Camrpet., Duke-strect, St. James’s, London, * Improve- 
— in treating or curing the leaf tobacco, and in apparatus employed 
therein.” 

2856, Josspn Wuitwortu, Manchester, ‘Improvements in preparing the 
ammunition or charges for rifled ordnance and rifled fire-arms.” — Petitions 
recorded 4th NovemLer, 1866. 

2859. ALFRED Parar, Manchester, “Improvements in printing and dyeing 
textile fabrics and yarns.” 

2800. Ricuarp CuristorHer Maxsrut, Ashford, Kent, “Improvements in 
the construction of wheels for engines and vehicies used on railways.” 
2861. Ropgat Fiups, Leicester, “* Improvements in means or apparatus for 

finishing the soles of boots and shoes,” 

2862: Witttam Hespon, Mortimer-road, De Beauvoir-square, Kingslan 
Middlesex, ‘* Impr in hinery for measuring woollen = 
other cloths.” —Petitions recorded 6th November, 1865. 

2866. Martyx Joun Roberts, Pendarren, vear Crickhowell, Brecknock- 
shire, ** Improvements in means or apparatus for preparing, spinning, 
twisting, doubling, or winding cotton, wool, flax, or other fibrous ma- 
terial.” 

2867. Davip BARKER, St. James's-street, Piccadilly, London, ‘* Improve- 
ments in the manufacture of bricks, artificial stone, and marble.” 

287!. Henry Huipes, Mortimer-rtreet, | (Cavendirh--quare, London, “ An 
improved aplint for surgical purposes.” 

2873. Francis GrauaM Besnett, Grand Parade, Brighton, “ Improvements 
in apparatus for facilitating the walking of invalids,” 

2874. GRORGE ALEXANDER Suitu, Je pare ey Bloomsbury, London, “ Im- 
provements in the hions fur billiard tab'es."— Petitions 
recorded 7th November, 1865. 

2877. CuarLes Moun, Pembroke- terrace, Regent’ 's Park, London, “* Improve- 
meuts in the manufacture of boots and shoes.” 

2379. JuLEs Apotrus Rains, Calthorpe-street, Gray’ 's-inn-road, London, 
* Improvements in locks and such like fastenings.” 

2881. N&VILLE ~~" and Joun am, Hollinwood, Lancashire, ‘‘ Certain 

to be employed for lubri- 

cating the Sinden of steam “cagioes or other similar frictional +ur- 
faces,” 











2883. and Eastwoop, Blackburn, Lancashire, “ Improvements in ma- 
chinery paratus employed for sizing varne. 

2884. Tioas RSTLKY ~— | WatrTer Biss, Preston, Lancashire, ° ‘ Improve- 
ments in ships’ and pulley blocks for general purposes.” 

2885. CuarnLes Cocuranr, Wovdside Ironworks, near Mudley, Worcester- 
shire, “ Improvements in apparatus for separating dust from the gases 
evolved from blast furnaces.” 

2&86. WILtIAM DaNIRu ALLEN, Sheffield, “ Improvements in casting hoops 
of steel suitable for making tires.” 

2887 Josxpu Bernard Oscar Lassus, The Crescent, Minories, London, 
* Improvements in the means of oe the teeth of worn-vut files.”— 
Petitions recorded 8th Movember, 1006, 


Inventions Protected for Six Bix Months by the Deposit of a 
Complete 8 tion. 

2880. Joun Henry Jousson, Lincoln’s-inn fields, London, “A mode or 
modes of inserting glass or other transparent plates in the fabric of 
umbrellas or in other pliant fabrics.” bar wes communication from Erasmus 
Allington Pond, Mark Staples Ri and E d Alonzo Morse, 
Ratland, Vermont, U.S.—Deposited and pov tow 8th November, 1865. 

2001. DANIEL SLAT&R, Kettering, Northamptonshire, *“ Improvements in 
cabinet furniture.”—D-posited and recorded 11th November, 1 
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292). Hexey Cooswrit. Davis, Boston, Suffolk, Massachusetts, U S., ‘A 

* pew and useful imp t in nail h or the feeding mechanism 
therefor."—A communication from Cyrus Dexter Hunt, Fairhaven, 
Bristol, Massachusetts, U.S.—Deposited and recorded 13th November, 
1 


865. 
2024. Henri Aprien BonNneviLLe, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in apparatus for threading needles."—A communi- 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
B ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 





cation from Frederick Emile Texier and Victor Texier, Rue dela Roquett 
Paris.—Deposited and recorded 14th November, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 
3105. James CHALMERS, Knight’s-place, Vauxhall, Middlesex.—Dated 19th 
November, 1862. 
3068. WittiaM Henry Anprew, Sheffield.—Dated 14th November, 156?. 
3081. WitLiaw Henry James, Old Kent-road, Surrey.— Dated 15th Novem- 
her, 1862. 
3096.’ Epwarp Pisrce Hovaeuton, Liverpool.—Dated 18th November, 
1862. 


3104. Henry Josern FerpInanD Marmet, South-street, Finsbury, London. 
—Dated 19th November, 1862. 

$124. Wiut1amM Botromigy, Bramley, Leeds, Yorkshire.--Dated 20th 
November, 1862. 





Patents on which the Stamp Duty of £100 has been Paid, 

2681. Marrukw ANDREW Muir and James McILwuam, Glasgow, Lanark- 
shire, N.B.—Dated 17th November, 1858. 

2625. Wruutam ManksuauL, Leith-walk, Edinburgh, N.B.—Dated 19th 
November, 1858. 

2630. Tuomas > TOK"S Cressey, High-street, Homerton, Middlesex.—Dated 
19th November, 1858. 

2688. WitniaM and JuuN Lea, Wolverhampton, Steffcrdshire.—Dated 20th 
November, 1858. 

2640. HENRY JoKDAN, Liverpool.—Dated 20th November, 1858. 


Notices to Proceed. 

1799 Henay Luscan Preston CunninauaM, Bury, Hampshire, “ An im- 
proved method of training guns,” 

1806. WituiAM GovuLpInG, Ayleston-street, Leicester, “Improvements in 
ornamental fences and baskets to contain flowers and other articles.”— 
Petitions recorded 7th July, 1865. 

1526. Ropewr Hixgson, Liverpool, “ Improvements in food for horses, and 
in the preparation of the same.” 

1827. HENRY Fearnvuty, Halifax, and Curistorurr Situ, Batley, York- 
shire, *‘ Improvements in machinery for washing, wringing wangling, 
and drying domestic clothes or other fabrics aud fibrous substances,”"— 
Petition recorved 10th July, 1865. 

1830. Freperick Massgy, ‘Tysoe-street, Clerkenwell, London, “ Improve- 
ments in ships’ logs.”—Petition recorded 11th July. 1865. 

1839. Samux, Burt Howvett, Chel-ea, Middlesex, ** A new instrument or 
anemograph for delineating and registering the direction and force of the 
winds,’ 

18. AveustTe Dexayrouze, Golden-square, London, ‘Improvements in 
apparatus and ¢quipments used by persons employed under water, part 
of the improvements being also applicable for the use of persons employ ec 
where noxious gases or vapours prevail.” 

1841. Hannison Buain, Kearsley, Lancashire, *‘ Improvements in the 
production of gases from squeous vapour, ard in the application thereof 
to heating purposes,” — Petitions recorded 12th July, 1860. 

1847. Wituiam M t, H ith, Middlesex, ‘ Improvements 
in the construction of roliers for window blinds, and in apparatus con- 
nected therewith.” 

1848 Joun Bisuor Cuatrer.ey, Birmingham, “ Improvements in the 
manufscture of cruet frames.” 

1850. Davip Futon and Joun FULtoy, Glasgow, Lanarkshire, N.B., “ Im- 
provements in maudrils for rollers, such as are used for printing or 
embossing.” 

1853. Stevens Tripp, Dane’s Inn, Strand, Londor, “ Improvements in the 
means of securing envelopes for enclosing letters and other papers.” 

1855, ANDREW EDWARD MOLIN, Fablun, Sweden, * Improvements in separa- 
ting gold from ores containing copper and gold.”— Petitions recorded 14th 
July, 1865. 

1863. Srarnen DuMMERE, John-street, Hampstead, Middlesex, ‘‘An im- 
proved mattress and palliasse for the use of the nursery, invalids, or 
hospitals.” 

1864, LiCHARD ARCHIBALD BRoomAN, Fleet-street, London, * Improvements 
in pumps.”—A communication from Jean Pierre Tajan, Paris.—Petitions 
recorded 17th July, 1°65. 

1880. Josgri GRINDLEY RoWE, Queen-:quare, Westminster, ‘ Improvements 
in signal and alarm apparatus for railways and railway trains, 

1887. TnoMas Henry Ince, Westminster Palace Hotel, Westminster, 
Middiescx, “ Improvements in shoeing horses.”—/etitions recorded 19th 
July, 18G5. 

1921. Ricuanp AxncmpaLD BrRoomaNn, Fleet-street. Londen, ‘*A new or im- 
proved instrument to be ployed in exami and facilitating opera- 
tions in the throat,—A communication from Philippe Othon de Clermont, 
Paris.—P: tition recorded 24th July, 1865. 

£30. Epwaxp Spicer, New Bridge-street, Blackfriars, London, ‘ Improve- 
ments in compositions similar to gunpowder, for blasting. for use in 
ordnance «nd fire-a1ms, and for other purposes.”—A communication from 
Pedro Niser, Melbourne, Australia.— Petition recorded z6th July, 1865. 

3969. Jonn swinBuRNt, Wenlock-street, City-road, and James Lamune, 
Laudcrdale-buildings, Alcersgate-street, London, *‘ Impiovementa in 
means or apparatns for stopping or retarding railway carriages,”— 
Petition recorded 2th July, 1265. 

1979. ALFRED VincxsT Nawton, Chancery-lane, London, “‘ An improved 
method of obtaining induced currents of electricity from magnets and 
induction coils."—A communication from Jerome Kidder, New York, 











8. 

1980. ALyreD Vixcant Newton, Chancery-lane, London, ‘‘ An improve- 
ment in refining petroleum and other hydrocarbon otls,”"—A comniunica- 
tion from Robert Augustus Chesebrough, New Rochelle, New York, 
U.S.—Petitions recorded 31st July. 1865. 

2106. FRANCOIS ANTOINE EDMOND GUIRONNET DE Massas, Hoxton, Misile- 
sex, “Improvements in machinery for treating cotton seeds, in order 
to remove the cotton ther: from and to prepare the seeds for crushing.” 

2200, Geores TOMLINSON BOUSFIBLD, Loughborough Park, Brixton, Surrey, 
‘improvements in folding chairs."—A communication from James 

. Gourley English and Edwin Francis Mersick, Newhaven, Connecticut, 
U.S.—etitions recorded 2th August. 1865. 

2295. Joun Matrnias Hart, Cheap-ide, London, ‘ Improvements in the 
construction of iron safes, strong boxes, and other receptacles."—/etttion 
recorded 7th September, 1865. 

2405. WILLIAM WaTktn, St. George’s-road, Southwark. Surrey, “ Improve- 
ments in and applicable to furnaces for the consumption of smcke.”"—/'e- 
tition recor ded v1st September, 1865. 

2532, WituiaM Ropskt Laks, Southampton-buildings, Chancery-lane, 
London, “An improved sewing machine."—A communication from 
Henry Hud-on, Three Springs, Pennsyl\ auie, U.8S.— Petition recorded 3rd 
October, 1865. 

2677. ARTHUR Hint HassaLh, Wimpole-street, London, ** Improvements in 
the pre; aration of meat for food.”— Petition recorded 17th October, 1865. 
2°66, Tuomas KusseLL Crampron Great George-street, Wesi minster, * Im- 
provements in the construction of roadway-, floorings, and other surfaces.” 

— Petitions recorded i6th October, 1865. 

2803. Ronert Casseiis, Glasgow, and Tuomas Morton, Motherwell Iron- 
works, Lanarkshire, N.B., ‘Improvements in furnaces,” — Perition 
recor ded 81st October, 1865. 

2872. Gustavus ApoLrnus JasPER, Middlesex, Massachusetts, U.S., 
“ nosing or bleaching of sugar, which invention may also be applicable 
to other purposes of like character.”—Petition recorded 7ta November, 
1865. 

2884. Tuomas Wrstexy and WALtTKR Binsy, Preston, Leneashire, “ Im- 
provements in ships’ and pulley blucks tor general purposes.”"— Petition 
recordet 8th November, 1866. 

2921. Hexay Coaswsit Davis, Boston, Suffolk, Massachusetts, U.S., ‘A 
new and uscful improvement in nail machines or the f. eding mechanism 
therefor."—A communication from Cyrus Dexter THlunt, Faishaven, 
Bristo!, Massachusetts, U.S —Petition recorded 13th November, 1865. 

2025. Henri ADRIEN BonNEVILLE, Porchesier-terrace, Bayswater, Middlesex, 
** Improvements in apparatus for threading needles.”—A communication 
from Frederick Emile Texier and Victor Tcxier, Rue de la Kequette, 
Paris.— Petition recorded 14th November, 1865, 





And notice is hereby further given, that ail persons having an interest in 
opposing any one cf such applications are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 

List of Specifications Published during the week ending 
18th November, 1865. 

77, 10d. ; 78, 8d. ; 79, 4d. ; 80. 4d.; SI, 44. ; 82, Sd.; 83, 100.5 84, Sd. ; 
85, 10d, ; 86. Is. ; $7. Gd. ; 88. 4d. ; 89, 104. ; 90, 1s. 4d.; 91, Gd. ; 92, 4d. ; 
93, = 3 4, 4d. ; 95, Is. 4d. ; 96, 1s. dd. ; 97, 40. ; 98, 4d. 5 Y9, Sd.; 100, 10d. ; 
101, Sd. 











*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 58. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office, 





Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1152. RB. A. Brooman, Fleet-street, Londm, ‘* Smoke-consuming furnaces.”— 
A communication.—Dated 25th April, 1865. 

The object of this invention is to construct furnaces in which the smoke 
is burnt at the of ori diately after its formation. The inven- 
tion mainly consists in the employment of supplementary fire-places of 
special construction, in which the combustion is effected by air forced 
in by a fan or otherwise, and in the formation of lateral air chambers or 
arches, by which the air is introduced to facilitate combustion, and to 
inflame the gases at the upper part of the supplementary tire-places.— Not 
proceeded with. 

1180. A. Frances, S/. John’s Wood, London, *‘ Apparatus for condensing 
—_ and feeding boilers with the product therefrom.” —Dated 27th April, 
165. 





_ This invention consists in utilising steam after having produced its effect 
in steam cylinders, by causing it to pass through au apparatus consisting of 
one or more cylinders, each containing tubes filled with cold water and air, 
continually renewed by fresh air driven in by a pump orfan. The steam 
is more or Jess condensed by contact with the cool pipes, and by suction and 
force pumps is returned iuto the boiler. - Not proce-ded with. 

1189. A. C. HenpDEnson, Charing Cress, London, ** Water wheels.” —A com- 

munation.—Dated 2th April, 1805. 

This invention consists in the use of a large wheel furnished with an 
endless chain or buckets, the lenzth of chain, number, and capacity of the 
buckets’ varying according to the force required: connected with the 
driving shaft of the wheel above mentioned is a pump of sufficient power 
to force water either to the top bucket of the endless chain, or to a reservoir 
placed at a convenie:t level for the purpose of feeding a second set of 
buckets connected with and set in motion by the large wheel, This second 
set of buckets, consilerably less in nuuber than on the endless chain 
above mentioned. is for the purpose of supplying the first or highest 
bucket of the endless chain as it descends, the quantity of water being so 
regulated as to exactly meet the supply r quired for this purpose. ‘hus 
arranged the wheel is set in motion by forcing up sufficient water to supply 
all the descending buckets on the endless chain, which, say, are thirty in 
number ; the power thus obtained, would, of course, be sufficient to force 
up, by pumps or otherwise, sufficient water to fill the top bucket as the 
lower one empties itself, saving a considerable amount of power, which can 
be employed for driving machinery, all that is requisite being a tree e-cape 
for the water from the lowest bucket on the endless chain, and the tilling 
the buckets when first setting the wheel in motion. 

1195. A. WyLuiK and J. M. F. Gray, Liverpool, ‘* Steam engines relating to 
valve motions, governor and drain pipes.” — Dated 29th April, 1865. 

This invention relates, First, to an improvement in the valve motion of 
engines having oscillating cylinders. The improvement consists in 
adapting the traverse link to be used as a reversing gear in combined 
engines ; and for variable expansion the patentees accomplish this by con- 
structing the transverse link so that it can be thrown into inclined posi- 
tions, but still retaining a vertical motion. This vertical motion is made to 
be of itself just sufficient to uncover the steam ports and give sufficient lead 
to the valve, and they depend upon the inclivation of the traverse link for 
the rest of the motion of the valve. The traverse livk is horizontal when 
the engine is stopped ; by inclining it one way the engine goes ahead, by 
inclining it the other the engine is reversed. The invention relates, 
Secondly, to an improvement in the gear for working a separate expansion 
valve, und the improvement consists in the simplification of this gear. 
The patentees use one eccentric rod as before, but they attach the other 
end of the link direct to the end of a lever for shifting the link, so that 
the attachment for support forms also the means for shifting the link, and 
they modify the curve of the link so as to compensate for the nature of 
the curve in which the supported end is shifted. The invention relates, 
Thirdly, to an improved method of reversing when the valves are worked 
from a separate shaft driven by toothed gearing from the crank shaft. 
‘They propose to accomplish it by shifting only one intermediate driving 
wheel perpendicularly with the line joining the centres of the two adjacent 
wheels, When the three centres are in a line, the engine is stopped ; the 
intermediate driver is shifted to one side for motion ahead, and the other 
side for reversing. The teeth of the wheels should be made involute. 
They propose also to work expansion valves with toothed gearing as above, 
and to alter the grade of expansion by shifting an intermedixte driving 
wheel. The invention relates, Fourthly, to an improved governor for 
steam engines. They propose to introduce a self-acting steam valve to 
regulate the admission of steam to the engine. The opening of this valve 
is to be dependent upon the difference between the pressure of steam in 
the boiler and the pressure of the steam at the valve before the steam 
passes the valve. The same end has been sought by means very similar in 
Waddle’s steam governor, but there the opening of the valve box has been 
regulated by the difference between the pressure on the opposite sides of 
the valve itself. The invention relates, Fifthly, to an improved drain pipe 
for horizontal cylinders. They propose to jead a pipe from the inside of the 
cylinder at the centre of its length. In condensing engines they lead this 
pipe to the condenser with a retaining valve on the pipe, and in non-con- 
densing engines this pipe opens to the atmosphere, The pipe should have 
a cock or valve to regulate the amount of opening. The invention relates, 
Sixthly, to an improved arrangement of drain pipes for cylinders which 
are not horizontal. On the side of the cylinder at the top they place a pipe 
with two openings into the cylinder, so that, when the piston is at the top, 
there is communication between the top of the piston and the underside of 
the piston, but when the piston has moved down a small distance, it closes 
the lower opening, so that the communication is only open while the piston 
is near its top position, The pipe is placed to drain from the upper side of 
the piston in’ o the lower end of the cylinder, and a common drain cock is 
placed at the bottom of the cylinder, which, in the case of con lensing 
engines, has a branch pipe leading to the condenser, and another branch 
opening to the atmosphere with a valve on it, 

1212. D. RANKIN, Greenock, ** Marine steam engines.” — Dated lst May, 1865. 

This improved arrangement of steam engines comprises one or more 
oscillating cylinders, each piston being fitted with two piston rods ina plane 
at right angles to the crank shaft. A cross head is fixed on the two piston 
rods, and ou the side next the cylinder this cross head is formed to receive 
bearing brasses, and a cover for connecting it upon the crank pin. With 
this arrangement the cylinder can be placed so nearly to the crank shaft 
that the cravk pin will have only the thickness of the bearing brass with 
its cover, and a slight clearance in addition between it and the cylinder 
cover, while the stuffing boxes for the piston-rods can, without incon- 
venience, be made of the extra length well-known to be desirable with 
oscillating cylinders, Not proceeded with. 

1226. T. RusseLt, Wednesbury, Stasfordshire, ‘* Valves for liquids, steam, 
and gases.” —DLated 2nd May, 1865. 

This invention consists of certain improvements in valves for liquids, 
steam, and gases, whereby the valve is raised from and lowered on vo its 
seat by means of a hand wheel or collar working on the body of the valve, 
the axis about which the said hand wheel or collar rotates being cuincident 
with the axis of the valve, 





Cass 2.—TRANSPORT. 
Including Railways and Plant, Road- Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, §c. 

1157. W. Exper, Dundee, “ Improvements in stecving ships or vessels, and in 
machinery or apparatus connected therewith.”—Dated 25th April, 1805, 

This invention has for its object the means of steering sbips by ma- 
chinery actuated by means of a piston working in a cylinder, which piston 
is moved preferably by steam, although water, compressed air, or other 
suitable medium for producing pressure, may also be use!. The cylinder is 
arranged upon a sole plate which carries all the geor of the machine, and 
is arranged transversely on the deck, gangway, hurricane deck, poop, 
engine room, lower deck, or any other convenient part of the ship, and the 
piston rod passes through both ends of the cylinder, to each end of which 
chains are attached, which pass over sheaves or pulleys situated at the 
extreme traverse of the rods; and their other ends being turned back to 
midships pass each other in separate grooves uver the criving wheel, and 
are each made fast thereto, This ¢riving wheel is mounted upon a short 
shaft lying at right angles to the cylinder, and which shaft is at about the 
middle of one side of the cylinder, close behind the driving wheel; on the 
same shaft is fitted the brake and steering wheel, of larger diameter, which 
is furnished with three grooves, one of which is to contain the brake 
strap, which can be tightened’ more or less, or released aliogether, at 
pleasure, instautaneously, by the slightest move of the steersman’s foot. 
The purpose of this brake is to have a slipping or frictional command of 
holding the rudder in any weather. The other two grooves are fur receiving 
the port and starboard chains, which are separately made fast thereto, the 
other ends of which are jed off in the usual way to the compensating tiller 
on the rudder head or intermediate shaft, in such manner that, when the 
piston moves in the cylinder, its motion is communicated to the rudder, 
1158. J. T. Bucks, Chatham, “ Construction of railway rails and wheels."— 

Dated 25th April, 1865. 

In order to enable locomotive engines to draw trains up steep inclines, 
the patentee makes the heads of the rails wedge-shaped, or inclined at the 
sides and flat on the top ortable. The tire of each of the driving wheels 
of the locomotive engine he makes with a groove corresponding with the 








form of the head of the rail, so that the driving wheels rest on the sides of 
the rail, and do not bear on the top or table. The two sides of the groove 
in the wheel thus nip the head of the rail, and in this manner a greatly 
increased adhesion is obtained. The other wheels of the train may run 
upon the top or table of the rail in the usual manner. Where there are 
portions of the line of railway which are comparatively level it is desirable 
to make the driving wheels of the engine double, that is to say, one part 
grooved and another part plain, so that, on the level, the plain parts of the 
driving wheels may run on ordinary rails, on which also the carriages of 
the train travel, while on the inclines the grooved parts of the driving 
wheels run upon rails with wedge-shaped heads, as before described. 

1162. W. Hussinp, Bayle, Cornwall, ** Securing or fastening wooden plank- 
ing to iron frames in ships or vessels, and also to the outside of iron 
ships.””— Dated 25th April, 1865. 

This invention relates, First, to improved methods of securing or fasten- 
ing wooden planking to the interior of iron frames of ships or vessels, 
whether such frames be in the form of angle iron, plate iron, or iron of any 
other form, the word *‘ planking” to include every part of the external 
timber, and the keel, stern, and stern posts. Secondly, to securing or 
fastening wood in planking to the exterior of iron ships or vessels, in order 
to attach copper or other metallic sheathing to such wood, aud thus to 
prevent electrical action between the iron and the sheathing. It has 
hitherto been the practice in fastening planking to the frames or ribs of 
vessels to form the bolt holes through the planks, and to insert the bolts or 
screws from the exterior of the plank: to the ribs or framing, so that contact 
occurs between the bolt head and the sheathing of the ship. But this 
invention consists in tapping on the interior side planking parallel screw- 
heajs, extending to a sufficient depth to ensure a firm hold to the frames by 
the insertion of screws formed parallel throughout their length. By pre- 
viously tapping the planking the parallel screws are readily inserted, aad 
will give a much greater holding power. Taper screws may, however, be 
used if desired without tapping ; but this plan is inferior in strength and 
holding power. Copper or metallic sheathing may thus be applied toa 
flush wooden surface, and, consequently, galvanic action will be prevented. 
The inventor likewise proposes to appiy wooden planking to the hulls of 
iron vessels by tapping the planking as before, and boring or tapping the 
iron plating, and securing the wood to the iron from the inside by parallel 
screws or by taper screws. In this case also no galvanic action can arise 
with the sheathing. He proposes to galvanise or tin the points or screws 
of copper or patent metal bolt so as to avoid contact and electrical action 
het ween the copper or composition and the inner frames in ships.—Not pro- 
ceeded with. 

1163. R. Eccurs, Rock Ferry, Cheshire, ‘* Rsilway chairs."—A communica- 
tion.—Dated 26th April, 1865. 

In performing this invention the inventor shapes one of the inner sides 
of the railway chair to fit one side of the rai!, and there is a groove forming 
the segmeut of a circle ou the other inner side of the chair, When the 
rail is placed on the chair to be fixed in it, he inserts a block between the 
rail and the part of the chair where the groove is, one edge of such block 
being formed to fit the shape of the rail, and the other edge of it having a 
groove forming the segment of a circle. When this block is placed in the 
required position the two grooves form a concentric channel. In order to 
fix the rail in the chair he inserts a bar or clamp of eccentric form in the 
concentric channel, so that, by turning it by means of a spenner or wrench, 
the rail is firmly held in the chair. A small wedge is then inserted through 
a hole in the upper part of the chair to pass through a notch or slot in the 
ec _— bar, and thus preserve it in its required position.—Not proceeded 
with. 

1179. S. Harvey, Clerkenwell, Lonton, ** Machinery for cutting or shaping 
mosis, spars, and other beams and articles of wood.”—Dated 27th April, 
1805. 

Upon a frame or bed the patentee mounts a horizontal cylinder made to 
rotate upon its axis by a worm in gear with teeth on the cylinder or other- 
wise. One end of this cylinder is flanged, and the flange carries six or 
other convenient number of pins, on each of which a lever is free to turn 
in order that the levers may approach nearer to or recede from the centre 
of the cylinder, according to the diameter of the mast or other article to 
be formed. The inner ends of the levers carry horizontal spindles, on 
which loose pulleys are mounted; some of these spindles, by preference 
three, carry circular saws secured to the pulleys, while on each of the other 
three spindles flying cutters are mounted. The pulleys, saws, and cutters 
are driven by bands or otherwise, and another band passes round all the 
pulleys or spindles to keep the saws and cutters to their work. On each 
spindle the patentee casts a groove or grooved wheel or flanges to receive a 
plummer block which carries a guide rojler, the distance of which from the 
spindle can be regulated by screws and nuts, or otherwise. On one end of 
the timber to be shaped the patentee fits a template corresponding to the 
form of the mast or other article to be produced. The patentee mounts 
this timber on a horizontal travelling platform, and brings the end carrying 
od agente to the end of the cylinder on which the saws and cutters are 

tted. 

1215 M. W. Rutiuven, Harlow-villas, East India-road, London, “ Pro- 
pelling vessels.”’— Dated 1st May, 1865. 

This inventiou is applicable to the propelling of vessels where water is 
constantly pumped by one or more rotating or centrifugal pumps to outlets 
or passages on cither side of a vessel, the centrifugal pump or pumps being 
situated most conveniently intermediate of the two sides of the vessel. 
Ordinarily it is preferred that on each side of a vessel there should be two 
tubular passages, one opening out in a direction towards the stem of the 
vessel, and the other opening out in a direction towards the stern of the 
vessel, and where the two are connected to a common supply pipe from the 
rotating or centrifugal pump or pumps, there is applied a rotating sluice, 
which is preferred to be cylindrical, but it may be somewhat conical. This 
rotating sluice is closed at both ends, and it is also closed on one side to 
such an extent that, when the closed side is turned opposite either of the 
tubular passages, the way through that passage will be closed against the 
passage of water, and the water will flow freely through the other outlet 
passage. The rotating sluice turns on an axis at its two ends, so that the 
sluice can be readily turned to allow the water to pass to cither of the 
tubular outlet passages, and sv as to produce either stem o7 stern way. 





Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1155. J. WiLkinson, jun., St. Helen's Mills, Hunslet, Yorkshire, “ Apparatus 
for printing felts, jloorcloths, carpets, and woven fabrics.”—Dated 25th 

‘April, 1865. 

Upon a suitable framework the patentee mounts, at convenient distances, 
a series of cylindrical pattern rollers, cut to the pattern it may be desired 
to impress (each pattern being fitted with woollen cloth, or other suitable 
absorbent) upon the felts, floorcloths, or woven fabrics, Underneath these 
rollers he places cylinders, free to revolve in bearings secured to the frame, 
and at such distance from the pattern rollers as will allow the material to 
be printed to pass between them. and, at the same time, to receive the im- 
pression of the pattern rollers, which are supplied with colouring matters 
from feed rollers covered with suitable material, such as woollen cloth, such 
feed rollers being each one of a series of three similarly covered, and in 
contact with each other, the last rollers of the series revolving in troughs 
furnished with the requisite colouring matters. Within the frames at 
either side, and extending from end to end of the same, he places endless 
chains of the well-known construction, furnished with tenter pius, and on 
either side of the machine ; at the front end, where the cloth is fed, aud 
also at the back end, he places a wood roller, furnished with an india- 
rubber or elastic ring over the line of traverse of the tenter pins. 

1159. J. C. Wickuan, Armagh-road, North Bow, and A. E. Deiss, Bow 
Bruige, Middlesex, ** Manufacture of waterproof Jabrics.”"—Dated 25th 
April, 1865. é 

In performing this invention the inventors take vegetable gum of the 
class to which gutta-percha or india-rabber belong, and reduce the same in 
a masticator to small pieces, This disintegrated gum they dissolve to a 
suitable consistency by the application thereto of bisulphuret of carbon, to 
which is added from one and a half to two per cent., or thereabouts, of 
chloride of sulphur, either with or without the use of heat, as thought 
desirable. The gum, being well mixed with the solvent in a digester, is 
allowed to deposit the refuse and colouring matter which it may contain, 
The clear solution thus obtained they apply to the saturating of the fabrics 
to be waterproofed. To this end they run the solution from the digester 
into an air-tight chamber, in the ends of which are formed horizontal slots. 
The slots are covered by guide boxes, fitted with pairs of nipping rollers, 
between which the fabric to be operated upon is passed. The fabric is 
drawn from a cloth beam, mounted in an adjacent frame, and guided into 
the chamber between the first pair of rollers by means of guide ropes. 
When the fabric has entered the chamber it passes under and over guide 
rollers mounted therein, and is thereby immersed in the solution, It then 
passes out at the other end of the chamber between nipping rollers, which 
express the superfluous solution from the fabric. These rollers may, 
thought desirable, be heated. From this chamber it passes to a second and 
similarly-arranged chamber, the two being connected by a coupling box, 
and here the fubric is subjected to a temperature sufficient to volatilise Lie 
solvent. The heat may be given by a steam or hot-air chest placed below 
the chamber. This chamber is connected by a pipe with a condenser, to 
which the volatilised spirit passes, and being there condensed is ready t» be 
used again, In its progress through this chamber the fabric becomes «ry ¢ 
and as it issues out at the end of the chamber it is received upon a cloth 
beam as a waterproof and vulcanised fabric, It may afterwards receive 
any finishing that may be thought desirable. — Not proceeded with. 

W. Oxusy, Blanchester, “ Improvements applicable to rollers of 
nachin- ry for preparing and spinning fibrous substances.” — Dated 25th 
April, 1865, ‘ 

This iuvention cannot be described without reference to the drawings. 
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1169, R. A. Brooman, Fleet-street, London, ** A new or improved method 
of conditioning or preparing fibres. threads, and fabrics, and appa- 
vtvs to be employed therein."—A communcation.—Dated 26th April, 


This invention consists in conditioning or preparinz filamentous sub- 
stances by impregnating them preparatory to, or during, or after, the 
ordinary manipulations they undergo, with air moistened by being forced 
through or over a pure liquid, or a liquid containing any desired chemical 
agent or principle. The invention also consists of an apparatus in which 
the air is moistened and applied. This apparatus consists of a tank or 
chamber, containing in the lower part a simple or compound liquid; the 
‘tank is closed at bottom, except to a pipe leading from an air pump ; plates 
extend across the tank, with perforations at alternate ends, to cause the air 
to travel in a zig-zag direction, and through a large extent of the liquid. 
some distance above the level of the liquid is an openwork tray, for 
supporting the fil t bst to be moi d, The tank is closed 





cartridge case is hinged to one end of this carriage, and is capable of 
assuming both a vertical and a horizontal position. A horizontal lever 
carrying a block at about its middle, and formed with a handle at its outer 
end, is pivoted so that it may be turned to bring the block against the end 
of the cylinder when in a horizontal position ; a corresponding handle is 
fixed to the front of the apparatus. A cartridge closer is fitted to the appa- 
ratus at the end opposite the lever; the face of the closer is formed to 
receive the end of the cartridge, and a winch handle is fitted thereto, by 
which it is caused to rotate when required. 

1192. J. Bernard, Lincoln’s-inn-flelds, London, “ Improvements in boring or 
excavating and blasting rocks and minerals, and in the treatment of the 
tools employed therein.” —Dated 27th April, 1865. 

This invention relates, First, to the use and employment of a novel cart- 
ridge for containing the blasting charge employed in blasting rocks and 
minerals, and consists in so forming the cartridge that the explosive agent 

loyed is protected from the possibility of being crushed or pressed verti- 





+. 


at its sides and top, and is provided with doors, to allow of the sut e3 

being placed upon and withdrawn from the tray; and pipes, fitted 

with stopcocks, are attached, to allow of the escape of air as may Te- 

quired, or to lead the moistened air to be applied in other vessels.—Not 

proceeded with. 

1193. R Ferre, J. Murray, and A. Wiuson, Paisley, “ Dyeing yarns.” — 
Dated 29h April, 1865. 

This invention cannot be describe! without reference to the drawings. 
1200. G. P. Dover, Upper Thames-street, London, ‘Pickers for looms.” 

—Dated 29th April, 1865. 

This invention consists in constructing pickers for looms of india-rubber, 
or material of which india-rubber is a constituent, the india-rubber being 
so treated, compounded, or combined with other ingredient or ingredients, 
as to give the composition the requisite toughness and density. 

1218. W. E. Newron, Chancery-lane, London, ** Manufacture of flock fabrics.” 
—A communication.— Dated \st May, 1865. 

The resistance produced to the action of the drug in either dyeing or 
printing must be overcome before the cloth is dyed or printed. ‘To effect 
this the cloth is submitted to a steam heat of from 220 deg. to 290 deg. 
Fah., for, say, during twenty or thirty minutes. This process has the effect 
of evolving all the chemical action produced by the ingredients used in the 
rubber, gutta-percha, or other mixtures of which the cloth is composed ; 
after which the cloth is submitted to a bath of muriate of tin, at from 
4 deg. to 12 deg. of strength. The effect of the muriatic acid is to preci- 
pitate or solidify the gum or curd evolved from the rubber or gutta-percha, 
to neutralise the effect of the sulphate of lead, as well as to deposit a coat- 
ing of tin upon and throughout the flocked surface. After removing the 
goods from this bath they are submitted to a bath of aqua ammonia and 
sal soda, of a strength sufficient to neutralise the muriatic acid, or any 
impurities or other chemic»! negatives which may be upon the face of the 
cloth. This latter application may be used cither before or after the bath 
of muriate of tin. The goods are then submitted to a solution of sulphuric 
acid and chloride of lime, in order to thoroughly oxidi-e the previous 
deposit of tin, and afterwards to a solution of sulphuric acid and water, to 
remove the lime. This combination forms a mordant for any colour 
which may be desired in dyeing or printing, and, at the same time, 
permits of the desired colour being obtained at a lower ‘temperature of heat 
or steam, and of a more uniform and beautiful shade than by any process 
heretofore known. 

*1219. W. E. Newros, Chancerv-lane, London, “* Manufucture of waterproof 
Sab: ics.”— Dated 1st May, 185. 

The patentee claims as a new manufacture the fabric having a back or 
base of flax, cotton, jute, wool, or other textile material, coated or covered 
with a sheet of india-rubber, or other vulcanisable gums, or the vulcani- 
sable compounds thereof, and having a face of fibrous substances in the 
form of a bat or felt, or of other textile material combined ard united by 
pressure, and by the vulcanisation of the gums, and dyed and printed, or 
dyed or printed, or coloured or stamped, or embossed for the purposes and 
in the manner described. 





Crass 4.—AGRICULTURE.—Nonr, 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pi 
and House Fittings, Warming, Ventilating, ge. 


1170. J. Cuxninauan, Liverpool, “‘ Fire-proof buildings.” —Dated 26th April, 
1865. 


In performing this invention the inventor constructs the floors, parti- 
tions, and other internal portions, and sometimes part of the walls, of 
buildings, to render them fire-proof, of a number of lengths of iron or 
other meta), rolled or otherwise formed to resemble in transverse section 
the Z-iron of commerce, and these he places paraliel to each other close 
together, or at such distances apart that the lateral limbs ot the Z, that is, 
those portions which are bent in opposite directions at right angles to the 
trunk, shall be sufficiently far removed from each other that they will 
Jetain prepared lime, or other plaster, placed upon them, and so dispense 
with laths, The said lengths of iron are tied by rods, which pass through 
the trunks of the Z’s, and pieces of pipe on the said tie rods, or other sepa- 
rating pieces, are used to keep them apart and in proper position. Where 
the lateral limbs are broad holes might be punched or made in them to 
give sufficient holding spaces for the plaster. 





Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


1177. J. Carn, Birmingham, “ Improvements in breech loading fire-arms and 
ordnance, and in projectiles.” Duted 27th April, 1865. 
These improvements consist in the arrangements of parts hereinafter ex- 
tlained for opening the breech of the gun for loading, and securely closing 
-it for discharge At the rear or breech end of the barrel the patentee forms 
» chamber or trough open at top, in which chamber a plug is made to slide. 
Ry the sliding of this »luy in one or other direction the breech of the barrel 
i- opened or closed To the top and forward end of the plug a plate or 
cover is hinged, which plate or cover when shut down closes the top of the 
chamber. On the under side of this plate or cover is a bolt or wedge, 
situate at right angles to the plate. The plug has a slot, through which, 
when the plate is shut down, the bolt or wedge passes and engages in a 
siot made in the bottom of thechamber. By the arrangement of the bolt 
in the last-named slot the piug is securely fixed, and the breech closed for 
fring. The bolt or wedge is connected to tne plate by its top end, being 
» rewed thereto by a screw having a little play, or by being inserted in a 
“epression on the under side of the plate, and secured by a pin or screw. 
By this arrangement all pressure is borne by the wedge itself, instead of by 
the hinge and the junction of the wedge. The cover of the chamber is 
hept in position by a spring set flush in the plug, and pressing laterally on 
the wedge ; or the spring may be set in the wedge, and made to press on 
‘he plug. In order to prevent the plug from being drawn wholly out, the 
ptentee employs a stop formed bya screw pin. ‘he end of this screw pin 
} as-es through the side of the gun, and bears against a flat surface filed or 
otherwise formed on the under surface of the plug. When it is wished to 
remove the plug the stop must be unscrewed. In order to make the 
chamber water-tight, and thereby to protect the action from water or 
“omp, he fixes a washer of india-rubber under the head of the screw, by 
which the bolt or wedge is fixed to the plate or cover. Instead of making 
the bolt or wedge in the manner described, it may be medified in the fullow- 
ing manner :—The wedge is fixed to the plate transversely, that is, it crosses 
the axis of the plug, and when the cover is shut down the wedge bears 
against the end of the p'ug, instead of passing through a slot in it, and 
kes intoa slot in the bottom cf the chamber; or the wedge may engage 
“ith the chamber by entering slots cut in opposite sides ot the chamber. 
In order to fix down the lid securely during firing he employs a spring bolt, 
“ hich shoots through the hind part of the lid into the end of the plunger or 
chamber. This fastening may be applied to fire-arms in which the opening 
aud closing of the breech is effected by a box, the lid of which is jointed at 
is fore part to the chamber or barrel. In applying the invention to needle 
suns the patentee makes a needle or striker pass through the top of the 
io'e part of the cover, and through the fore part of the plug or plunger, so 
ss io strike, on the descent of the hammer upon it, the self-ignitng cart- 
rive in its rearend. The needle or striker my either be acted upon by 
t e hammer of the lock or by a piece of metal attached to the hammer. 
Jn order to prevent the escape of gas on firing he fixes a cap on the end of 
‘he plug, the said cap being convcx on its external face. The end of the 
“lid plug is flat, so as to leave a space under the convex face of the cap. 
(a the explosion of the cartridge the pressure upon the convex face of the 
«+p flattens it, and causes it to expand and prevent the escape of yas. 
“ter the explosion the cap resumes its normalshape. The improvements 
« e-eribed With reference to fire-arms mey also be applied to ordnance. 
ine improvement in projectiles consists in making in the fore ena of the 
| rejectile, and in the axis thereof, a hole or depression. This hole or depres- 
Fe constitutes a wind centre, about which the projectile rotates ‘in its 
; ‘ght, and gives great precision to the flight of the projectile. 
1 $2 R. A. Brooman, Fiet-stre-t, London, ** Apparatus for charging and 
closing cartridge cases.” —A communication —Dated 27th April, 165. 
; This invention consists in cons ructing apparatus as follows:—Upon a 
+7 | plate the patentee mounts a vertical rod, on which a charger is pivoted, 
‘his charzer consists of a tube fanged at bottom and fitted inside another 
tube, so that on pressure being applied to the charger or inner tube it is 
u-hed down within the outer tube ; when the pressure is removed aspring 
rena the charger to its normal position. The charger carries a cup at 
the top. The bed plate also supports @ carriage free to slide to the right 
acd left within a certain limitin a groove ; @ cylinder for containing the 





cally, and is at the same time rendered waterproof, which the patentee 
prefers being done either by gutta-percha or a solution of india-rubber. 
The charge is protected from being crushed vertically by being enclosed in 
a cylindrical casing of such strength as to resist any desired pressure, the 
casing being also provided with openings in it, which allow the blasting 
agent to act freely on the substance to be blasted. In some instances he 
employs a protector for the explosive material, shaped somewhat similar to 
a cotton reel, and he places the blasting agent round its stem, the neces 

sary fuse or wire passing through one of its ends, and the whole properly 
secured by means of an outer casing. Secondly, the invention relates to, 
and consists in, the means and method employed for shaping and treating 
tools intended for cutting and boring rocks and hard foundations, which 
operations he performs by means of suitable dies shaped as may be re- 
quired. This is effected by placing or securing such die or dies in a suitable 
seat, or rest, and pressing or striking the tool to be operated upon until it 
assumes its proper or required form. 

1197, Broavwkuh, St. Petersburg, *‘ Breech-loading guns.”—Dated 

29th April, 1865. 

This invention consists, First, inthe employment of a conical gas ring ina 
correspondi h in the bore of the gun, in combination or not with 
a bearing plate; Secondly, in the employment of a curved gas ring in a 
corresponding chamber in the bore of the gun, in combination or not 
with a beiring plate; Thirdly, in the employmentof an adjustable bearing 
plate in a chamber in the face of the breech wedge, in combination or not 
with gas rings; and, Fourthly, in the construction and employment of a 
screw ou the breech wedge, all fitted and acting substantially in manner 
aud for the purposes hereinafter explained with reference tv the accom- 
pansing drawings. 

1207. E. Deuua-Nocr, Via Berthollet, Turin, “ Fire-arms.”—Dated lst May, 
365 





De 

The First part of this invention relates to an improved arrangement of 
mechanism for placing caps on to the nipples of fire-arms. For this purpose 
a supply of caps is placed in a tube of an internal diameter slightly jarger 
than the diameter of the caps ; this tube is fixed at the side of the tarrel, 
and parallel with it ; the tube at its end nearest to the muzzie is closed 
by a cap or stopper, which can readily be removed and replaced ; the other 
end of the tube is connected to the lump which carries the nipple; through 
this lump a hole or passage is made, which forms a continuation of the 
passage through the tube containing the caps ; at the back of this lump is 

placed a slide, which can be moved to and fro in the are of a circle wy 
means of a thumb piece ; this slide cloves the rear epd of the passage above 
mentioned formed in the lump. In the face of the slide which closes the 
passage in the lump a hole is formed of sufficient depth to receive a cap. 
When the muzzle of a fire-arm is raised. a cap wiil drop from the tube con- 
taining the Japs into the hole in the slide; the slide is then moved by its 
thumb piece so that the recess containing the cap is brought on the top of 
the nipple; within the slide isa siot, in which is placed # small lever ; the 
upper end of this lever lies in the bottom of the hole, into which the cap is 
received ; the lower end of the lever, when the slide 1s moved to bring the 
cap over the nipple, is acted on ty an incline which causes the lever to 
turn on its centre in such manner that its upper end ferces the cap out of 
the hole in the side, and presses it firmly on to the nipple ; the slide is then, 
by its dumb piece, moved back to its former position, to be again ready to 
supply another cap to the nipple when required. In constructing breech- 
jJoading fire-arms the inventor closes the breech end of the barrel by a plug 
capable of sliding backwards on a line with the burrel, as has before been 
proposed ; the plug works to and fro in a tube which forms a continuation 
of the barre! ; the upper half of a portion of this tube is cut away, so that 
when the plug is drawn back a cavity is formed, into which a cartridge 
may be dropped, and afterwards pushed forward into the barrel ; the end 
of the plug is caused to enter a short distance into the barrel until a collar 
on the plug comes against its rear end. In front of this collar a disc of 
vulcanised india-rubber is, by preference, placed, so that, when the plug 
is passed forward into its place, the dixc may be compressed between the 
collar and the barrel, and so form a tight joint. The rear end of the plug 
passes out through the rear end of the tube in which it works, and at its 
‘end the plug has a knob or handle formed upon it, by which it can be slid 
to and fro; the upper portion of the extreme end of the tube is not cut 
away, but covers over the plug, and holds it down into the tube, To the 
top of the ping is connected a covering plate, which is attached to the 
collar at the front of the plug, and also to a similar collar at the rear of 
the plug; the upper surface of the cover forms a continuation of the upper 
surface ot the barrel, and covers over the open portion of the tube, and also 
passes over the top of the rear portion of the tube which embraces the plug. 
When the plug is pushed forward so that its forward end closes the rear 
end of the barrel, it is retained there by a small block, which passes down 
through a slot formed transversely across the rear end of its covering 
plate. This block is formed on its underside to embrace the plug, and a 
small recess is formed on the top surface of the plug iuto which a part of 
the block enters; the back face of the block bears against the front edge 
of the rear portion of the tube which embraces the plug, and thus, when 
this bl.ck is in its place, the plug is prevented from sliding backwards. 
The back of the block and the surface of the tube against which it works 
are made slightly inclined, so that, when the block is pressed down into 
its place, the plug which closes the breech of the barrel is sightly pushed 
forward, so as to compress the ring of india-rubber at the front of the plug. 
The block is hinged to one side of the covering plate, and has a thumb- 
piece upen it by which it can be turned upwards on its hinge, in order to 
allow the plug to be slid back to open the breech end of the barrel. ‘he 
invention also comprises methods of constructing locks for fire-arms.—Not 
proceeded with. 

1209. G. Jounson, Wandsworth, Surrey, “ Iron fortifications."—Dated lst 
May, 1865. 

The stheutes claims, First, the construction of oblique-sided casemates, 
which casemates project from and are in conjunction with shtlving breast- 
works, Secondly, the adaptation of the traverse port for the protection of 
guus in broadside batteries ; also the principle of turning the traverse port 
round by the application of the recoil of the gun, by effect of which the port 
is instantly closed. Thirdly, the process ot joining together the armour 
plates and other portions of ships’ batteries aud forts by the means of oppu- 
site dovetail or other undercut groove aud molten metal. 

1211. J. Buackin, jun., Lincoln’s-inn, London, *‘ Igniting the fuses of shells.” 
—A communication.—Datet \st May, 1865. 

This invention consists in fitting on the front of shells and round the 
fuse a corrugated or plain hood kept at a slight distance from the face of 
the shell fur the pury ose of directing the flame from the powder to the fuse 
to cause the ignition thereof.— Not proceeded with. 

1225. T. HU. Campaenn, Madras, ‘Improving and strengthening shields of 
steel, iron, or other mutersal for ships, fortifications, d&c."—Dated 2nd 
May, 1865. 

The patentee claims the employment «f water or other liquid or lightly 
compressed air confined in cases or cisterns as a backing for shields or plates 
of steel, iron, and other materials for ships, turtitications, and other con- 
structions, as described. 


Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1228. W. E. Newton, Chancery-lane, London, *‘ Folding beds and bedsteads.” 

—A communication.— Dated 2nd May, 1865. 

One part of this invention relates to folding bed bottoms or mattresses 
composed of a tolding frame containing or having attached to it a series of 
springs overlaid with stuffing. it consists in connecting the two folding 
parts or sections of which the frame of the bottom or mattress is 
coustructed by means of a double hinge, so thatthe parts which fold the 
ove upon or agcinst the other without injury to the springs, the stuffing, 
or the covering tiereof, and without straining the connecting joint. 
Another part of the inveution relates to the construction of bedsteads with 
folding mattresses or bed bottoms, whereby the mattress or bed bott m is 
made to fold up within a casing resembling in its external form some other 
piece of furniture which is less unsightly in its appearance, aud which 
occupies le:s room than an ordinery bed-tead, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1117. WY. ScarrattT, Russell-street, and W. Dean, Foley-place, Longton, 

** Taking impressions from the grain of wood and transferring the same 
on to various surfaces.” —Dated 21st April, 1865. 
For these purposes, supposing a board of oak or other wood is to be 





employed, its surface is to be evenly planed, and it is coated over on both 

sides with a solution of com of on. ounce 

oor mag to one quart of hot rain water; or other caustic material which 

ardens the same and opens the pores may be used. The surface from 
which the impressions are to be taken is then to be sand-papered and well 
rubbed over with raw linseed or other oil, when it will be in a fit state to 
print from. The pores of the wood are cleaned and kept open by brushing 
the surface of the wood to be inted from with a common scrubbing or 
other brush, using therewith mineral turpentine, or naphtha, or common 
turpentine, or a mixture of any of these articies, If the pores or grain on 
the surface of the board should clog up or fill with the printing material 
by being printed from, so as not to give off clean, sharp impressions, it is 
cleaned as above, and then well rubbed with sawdust, which effectually 
cleanses and opens the pores of the wood. Again, if through neglect the 
c»lour should set in the pores of the board, it must be coated over with 
soft soap, and a solution of soda or pearlash; it must remain on from 
eight or nine hours, and then the board must be well scrubbed with hot 
water. 

1126. E. 8S. Braux and E. Pannirex, Paris, ‘‘ A new process of tanning 
leather and other skias."—Dated 22nd April, 1865. 

The skins are macerated and freed in the usual way from grease and 
anima! matters, the invention relating islly to the after treatment, 
namely, the tanning, which the inventors effect in the following manner :-— 
A vessel or drum of suitable dimensions, and having, by preference, an 
hexagonal form, is partially filled with an emulsive liquid hereinafter 
described. The skins to be treated are introduced, and the aperture well 
closed, and the vessel, which is supported on suitable bearings, is made to 
rotate, or is subjected to an oscillating motion. In order that the skins 
may be the more thoroughly impreg d with the emulsion, bars or ridges 
of wood are fixed in the interior of the vesse!, and the skins falling in them 
during the rotary movement become thoroughly filled. The above appa- 
ratus the inventors do not claim as part of their invention, as several 
mrans may be employed with a like result. The emulsive liquid which 
they employ combines in one those hitherto employed separately. It con- 
sists, first, of a tan liquid, prepared in a cloved vesse! from oak or birch 
bark, catechu, or sumach, in the following proportions, which, however, 
must vary according to the nature of the leather, For calf and goat skins, 
about four and a-half pounds of oak or birch bark, four and a-half pounds 
of catechu, of two and a-quarter pounds of sumach, Secondly, of a decoc- 
tion of oleaginous seeds, such as linseed, colza, lichen, or marine moss, and 
the like, about two and a-half pounds, to which tallow, olein, or other fatty 
matters for producing a muciliaginous and unctuous mixture, are added, 
togetner with twelve gallons of water, and the whole reduced to a density 
of 45 deg. Beaumé. The third and last compound forminy part of the 
emulsive liquid consists of a solution of suitable metallic salts, such as 
chloride of iron, sulphate of alumina or chromium from two ounces to oue 
pound, to which is added the more recently-employed antiseptics, such as 
pinic acid, creosote, or their equivalents, in the usual proportions, that is 
to say, from one three-thousaudth to one one-hundredth, according to the 
d+ gree of purity of the same. The three liquids just descrived are now 
mixed as thoroughly as their natures will permit, and form an emulsive 
liquid, to the action of which the skins are subjected, and the vessel or 
drum containing both is put into motion.—Not proceeded with. 

1153. J. N. Brown, Handsworth, and T. D. Cuarn, Birmingham “ Iaprov:- 
ments in the manufucture of ivon, and in preparing fuel to be used in 
the manufacture and melting of iron.”— Dated 25th April, 1865, 

The pat claim facturing iron either in the blast or smelting 
furnace, or other furnaces used for melting or refining pig or cast iron, b» 
the use in the said furnaces of a fuel taining ores or p is of 
titanium, or ores or Pp ds of s' , whether the said fuel be 
used with or without admixture with coke or other fuel or gaseous mixture. 
Also, treating or preparing fuel to be used for the said purposes by mixing 
either with smail coal or slack, or other carbonaceous matters which 
it is intended to coke, or with carbonaceous matters or mixtures 
which are intended to be conipressed into solid fuel, powdered ores or 
compounds of titanium, or ores or compounds of manganese, so as to form 
an intimate mixture of the said titanium or ig ores or compound 
and carbonaceous matter, substantially as described, 

1154. J. N. Brown, Handsworth, and T. D. CLarn, Birmingham, “* Paints 
or compositions jor coating and preserving metallic and other substances 
Srom oxidation and decay.”—Dated 25th April, 1865. 

The patentees claim preparing the said paints or compositions by the 
use of powdered ilmenite, or the other ores of titanium and iron described 
as being used for the purposes of this invention, mixed with drying oils or 
other oils or varnishes which are or may be employed to mix with pigments 
for the production of paints. Also, preparing the said paints or compo- 
sitions by the use of a mixture of powdered ilmenite, or the other ores of 
titanium and iron described as being used for the purposes of this invention, 
and graphite mixed with drying oils or other oils or varnishes which are or 
may be employed to mix with pigments for the prodaction of paints, 

1161. W. Chark, Cha Jane, London, *“* Manufacture of soluble avd 
assimilable superph ss; of lime by the applvation af phosphoric 
acid and acid phosphates.’ —A communication.— Dated 25th Ap U, 186». 

The patentee claims, First, the application of phosphoric acid at any 
degree of dilution or ation for the facture of products termed 
superphosphates, as a substitute either wholly or in part for the sulphuric 
acid hitherto employed for this purpose. ome the application of 
alkaline, alkaline terreous, terreous or metallic acid phosphates, at any 
degree of concentration or dilution, for the manufac: ure of manures termed 
superphosphates of lime, the said acid phosphates being used as substitutes, 
either wholly or in part, for the sulphuric acid usually employed. Thirdly, 
the application of sulphuric or other mineral acid, of phosphoric acid for 
transforming into acid ame the tribasic or neutral phosphates of 
lime, which are formed by the action of phosphoric acid on carbonates of 
natural phosphate. Fourthly, the application of a mi in suitable 
proportions of phosphoric acid’ or acid phosphates and sulphuric or other 
mineral acids, for acting on mineral phosphates. Fifthly, adding to any 
superphosphate a certain quantity of phosphoric acid, in order to enrich it 
in soluble phosphate. Sixthiy, adding to any superphosphate a greater or 
less quantity of phosph of ia, in order to enrich it in solubie 
phosphate, and in volatile or fixed alkalies, 

1168. F. D, P. J. Capasson, Paris, “* Apparatus for disintegrating vegetab!e 
and animal substances.”"— Dated 26th April, 1865. 

For disinvegrating as perfectly as may be, and iu a very short space of 
time, the different materials capable of producing paper, aud especially the 
zreen weed, a portion of the filaments of which are capable «f producing 
fabrics and the remainder paper, According to one arrangement, the 
apparatus is composed of two vertical cylinders capable of bearing a high 
pressure, say ten atmospheres ; they are made, by preference, of sheet iron, 
aud fitted with safety valves, and with apertures for the introduction and 
exit of the materials to be disintegrated. Two boiler tubes made of 
sheet steel, are held in a furnace, and are put in communication with 
the tirst cylinders by pipes which, in consequence of the heat, establish a 
circulation of liquid between the first cylinders and the boiler tubes, for 
the boilers are heated to the desired temperature in order to obtain a 
like temperature in the cylinders containing the materials to be dis- 
integrated. According to another arrang' the pat uses an appa- 
ratus in which the cylinders containing the materials are set horizontally, 
and in which cast iron globes or spheres are placed, so that upon rotary 
motion being communicated to the cylinders the action or friction of the 
spheres on the plates facilitate their disintegration, With the view of 
obtaining the disintegration of the products with greater speed he places in 
a large horizontal cylinder another but much smalier cylinder ret 
eccentrically to the first, and the circumference of which is in contact with 
the upper part of a plate provided with cutting blades. Thi«large cylinder 
is su; ported in bearings, and is almost filled with liquid and the material 
or materials under treatment. It has an alternate’ oscillating motion 
imparted to it which tends to bring the materials between the small 
cylinder and the plate, and as the small cylinder has a rotary motion which 
hanges at each oscillation of the large cylinder, the materials uuder ireat- 
ment are thus quickly disintegrated. 

1173. G. T. Bousrizup, Loughborough Park, Brixton, ‘* Manufacture of a 
new resinous gum or bulsam.”—A communication.—Dated uth April, 
1365. 

This invention consists in the use and adaptation of a new material for 
the production of a peculiar kind of gum or balsam, ‘The material used is 
the common grass tree of the Australian colonies, and the art.cle produced 
from it it is proposed to call ** balxam ambrosine.”— Not proceeded with. 
1174. W. H. Smira, St. Ann's cardens, Haverstock hill. ** Improvements in 

photyraphing on wood, and in the preparation of wood, canvas, silk, 
glass, and other substances for the purpose of receiving and retaming m- 
pressions.” —Dated 20th April, 1865. 

This invention has for its ovject improvements in photographing on 
wood, and in the preparation of wood, paper, papier mache, china, earthen- 
ware, glass, canvas, silk, and other objects for the reception of photographic 
impressions. These improvements consist in the application of two sub- 
stances in succession to the object on which it is desired to produce a 

hotographic impression. The first substance forms a base in the pores and 
nterstices, or on the surface of the said object, for the deposition of tho 
secvnd substance, which is sensitised to make it rece; tive of photographic 
impressions. The first subst the p calls a base, and the second 
substance he calls a receptive. There are many varieties of both bases and 
receptives, As regards their iogredients, the bases are composed of valata, 
india rubber, gutta-percha, or any gum or resin of a like nature, dis-olvet 
in benzole, or in any other hydrocarbonaceous liquid, or it is formed of 
gelatine and spirits of wine, or an oily matter. The receptives are com- 
po-ed of collodion and gelatine, or any gelatinous substancs tn a state of 
decomposition or liquid state, of spirits of wine and of nitrate of silver, the 
nitrate of silver teing mixed with a chloride, a bromide, or an iodide, or 

some salt having similar qualities, , 

1204. F. Grecory, Manchester, ‘‘ Apparatus employed in breweries and dis- 
tillertes.” — Dated 29th April, 1865. 

The patentce claims, First, the machinery or apparatus for mashing with 
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two heats, consisting of a good mashing vessel with a cavity or jacket 
surrounding it, into which cavity the tee introduces the mash water 
at a higher heat, and, by means as bed, a stream of cold water to 
reduce it to the required temperature ; or instead of the said cavity he uses 
a prejecting tube or arm, as described. When two boiling pans are used for 
obtaining the two heats he conveys the liquid direct to the machine without 
using cold water. S& dly, the rs tt of machinery or apparatus 
for cooling and regulating the temperature of the wort liquor in the process 
of brewing, or other similar purposes, peer gees J of corrugated metal 
instead of pipes, as hitherto generally adopted, the method of raising 
or lowering the apparatus, Thirdly, the arran, nt of machinery or 
apparatus for compressing or filtering yeast or other substances, consisting 
of a shaft on each side of a framework, with a right and left-handed screw 
on it: upon the centre of each is placed a worm-wheel with worms gearing 
into them, and flexible material to give a yielding ure. Fourthly, the 
imp d perator, or app for regulating the heat or temperature 
of the wort when in a state of fermentation, in which he conveys the wort 
or other liquid to the centre aperture, so as to form a column of liquid of a 
greater density or expansion than the surrounding liquid, which sinks to 
the bottom or rises in the veesel, the displaced liquids rising, falling, and 
passing through the apparatus, and effectually regulating it to the tempera- 
ture required, Fifthly, the sparging apparatus for distributing hot water 
or other liquid on the material in the mash tun, or other vessel, thus mix- 
ing or mashing malt or other material with water or other liquor at two or 
more temperatures, 
1227. F. Wiss, Chandos Chambers, Adelphi, London, ‘‘ A mode of obtaining 
a and apparatus for carrying the same into effect.” —Dated 2nd 
‘ay, 1865. 

This invention consists in separating the particles of a material of which a 
decoction is to be made by introducing iuto a body of the said material a 
current or currenta of air, so that the water which 1s afterwards introduced 
may be brought into intimate contact with every particle of the material 
po | dissolve all the soluble portions of the same, The invention further 
consists of apparatus for carrying out the above process, and in the use in 
connection with the tame of a steam casing, by means of which the liquor 
is maintained at any required temperature, and of a cold water casing for 
condensing the vapours which arise during the operation, The apparatus 
cannot be deseribed without reference to the drawings. 


Cuiass 9.—ELECTRICITY.—None. 











Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1034. B. W. L. Nicnou, Oxford-street, London, ** Flexible spring waist for 
boots and shoes."—Dated, 11th April, 1865, 

At the waist and between the inner and outer sole Jeathers, or ina groove 
in the former or latter, of a boot or sho: the inventor forms a bed or space 
to receive a metal arch and abutment, which he makes fit and fix in the 
following manner :—He makes the metal arch flexible, by preference of 
tempered or spring steel, and at a short distance from the toe end he forms 
a tlot with an enlargement or eye therein, which end he wholly or partly 
encloses in a flat metal sheath or case, consisting of a plate or plates of 
metal cut and raised so as to receive the slotted end of the spring, and 
allow room for it to slide backwards and forwards therein, the other or 
abutting end being made of increased width, and rivetted to the heel of 
the inner role of the hoot the forward end of the spring is held in position 
by a stud fixed to the sheath or plate. Vhis sheath is fixed to the sole by 
rivetting. the stud being passed through the eyelet in the spring when so 
doing.— Not proceedet with, 

1048. G. Jackson, Westhorpe, Buckinghamshire, “ Rests or suppor ts for cues 





or other similar instruments used for billiards, §c.”—Dated 12th April, | 


1865. 

This invention consists in making a movable rest or support for billiard 
eves or other s‘milar instruments, capable of being conveniently used 
during the delivery of a stroke. In constructing the movable rest the 
patentee uses a block, bar, exle, or frame, mounted upon a roller or rollers, 
or upon a wheel or wheels, In or upon the upper part of the block he mounts 
a hole or recess suited to receive the playing end of the cue, which is sllowed 
to rest in it in such manner that it may be easily connected with or disengaged 
from it at the will of the player, In order that the motion of the cue may 
be guided freely in any required direction where nicety of a¢justn ent is 
Acsirable, he mounts the blovk or frame upon an axle or j ints or pivots. 
1050. W. E. Nuewron, Chancery-lane, London, “‘ Elastic binders for boots 

and shoes.” —A communication. — Dated 12th April, 1865. 

Thia invention consists in the employment or use, in place of the ordinary 
non-elastic shoe string or Jacing, of au elastic binder, in combination with 
hook, buttons, studs, or other suitable fastenings, so that a short string «r 
binder, not much longer than the shoe for which it is used, will be sufficient 
to tie the shoe; and the operation of tying the shoe wiil be considerably 
facilitated, and the elastic cord wi!l be enabled to sccommodate itself to the 
motion of the foot and ankle. The invention consists further in the use of 


. beil-shaped buttons in combination with a spring, lacing, or binder, ro that 


thie operation of Jacing up a boot or shoe can be «fected simply by winding 
the string successively round the buttons, and the tedious operation of 
sing the end of the string or lacing through eyelet holes will be avoided. 

he invention consists, finally, in the use of a tubular clasp in combination 
with the elastic cord, and with a button, ball, or other check at its end, so 
that when the tubular clasp is secured to a boot or shoe, the cord can be 
rendily attached to the same, or detached therefrom, simp'y by springing the 
same into the clasp, or removing it therefrom; and the operation of re- 
placing an old or torn cord will be materially facilitated without removing 
the shoe from the foot. For some cases, particularly for heavy shoes, it 


will be convenient to make the cord partly of elastic and partly of non- ' 
' Tne shaft of one of these rollers extends beyond and outside the trough, so 


elastic cord. 
0¢0. J. Rirron Shefirld, “* Apparatus for lubricating spindles, shafts, dc.” 
— A communication.— Dated 13th April, 1865. 

The patentee claims the employment or use of a chamber containing 
cotton or other fibrous material, +o placed that the oil in passing from the 
cup or reservoir to the surface to be lubricated shall be compelled to pass 
through the said cotton or other fibrous material, as described. 

1058. C. F. Correrit, Cannock, Stoffordshire, “ Improvements in pipes for 
conveying water ond pas, and for other lite purposes, and a new or im- 
proved comp sition for jnning the said pipes.”—Dated 18th April, 1865. 

According tu this mvention the pipes are joined by means of a conival 
socket, or conical lcose col ar or thimble, in which the end or ends of the 
pines are insurted, the said socket or loose collar being provided with a 

ole through which the lead or other filling composition ts introduced into 

the space between the socket or loose collar and the end or ends of the 
p'pes inserted therein. The position is dof pitch and sand. 

1063. T. Bennett, Birmingham, ** Manufacture of hoop or narrow strip 
tron.” —Dated 18th A, ril, 1865. 

This invention refers, entirely, to hoop and strip iron about and below 
one inch in width, and will be understood from the following description : 
—The general size of rolls used in the manufacture of hoop iron, the power 





of the engine, workmanship, and other manufacturing incidental expenses, ; 


are all comprehended for broad hoops, and to use such power and appliances 
for the manufacture of narrow strips necessarily causes a waste, and 
increases the cost of production, in proportion to the narrowness of the 
strips produced, To avoid this waste and useless expense, the patentee pur- 
poses reducing the irgn necessary for his purpose to the desired thickness by 
the ordinary process of rolling, without particular regard to the width of the 
strip so produced, which, in a general way, he purposes to be one or three 
inches wide, more or less, as convenient ; and strips thus prepared and 
roled to the proper thickness he purposes reducing mto narrow widths, 
using fur this purpose, by preference, rotary shears, slitters, or cutters. 

1065. J. McDowa.u, Johnstone, Renfrewshire, “Apparatus for shoping corks,” 
— Dated Lith April, 1365. 

This invention cannot be described without reference to che drawings. 
1072. T. Newnrieaixe and A. Hinviz, Bacup, Lancashire, ‘ Wet gas 

meters.” —Dated 17th April, 1865. 

This invention consists iu making the box or case exelosing the index or 
registering mechanism tight egainst the atmosphere, or so as to prevent the 
air enclosed in it from escaping, which will thus resist the gas pressure, aud 
will prevent the water in the meter from rising up the tuve which encioses 
the shaft giving motion to the registering mechanism. 

1073. J. J, Matrtunwson, Clemont-place, Rotherhithe, and H. L. R. Scuuer, 
Victoria Villas, Maple-road, Penge, ** Rotary aerial swings.” — Dated 17th 
April, 1865. 

This invention relates to swings which rotate in a vert'cal direction upon 
an axis mounted horizontally in vertival supports or standards, and consists, 
First, of an improved mechanical arrangeuent for imparting rotary motion 
thereto. Upon the ground, and within an ornamental Swiss 
cottage, the inventors arrange a system of wheelwork worked by a winch 
handie, and in connection therewith they arrange a pulley, over which, and 
aiso over another pulley fixed on the axis of the swing, they pass an endless 
band, by which they transmit a rotary motion from beow to the swings 
above. A further improvement in rotary aerial swings consists in adapting 
over each of the several cors of the swing a small ballcon, having an air-tight 
cover fixed over a ight framework, and they either inflate the eaid balloon, 
or not, The use of these balloons is to aliow the wind to act thereon, ana 
assist in turnivg the swing upon its axis, and, if inflated, to reduce the 
weight of tre swing when m use, aud make it move with less exertion.—Not 
proceeded with. 

1076. J. Doveax, Coed Talon, near Mold, North Wa’'es, “‘ Apparatus for 
distilling hydrocarbons from coals, schists, and ot/er minerals.” —Lated 
7th April, 1865. 

For the pur of this invention a long retort is employed, which is by 


preference made of iron, and clothed externally with fire-cley or fire tiles, but 


other materials may be used in the construction and setting of the retort. 
The two ends of the retort are closed. The coals, or other minerals capable 
of yielding hydrocarbons, are fed in at the upper , and pear one end of 
the retort, by means ofa revolving cylinder, into which the coals are received 
at one part of its revolution, and they are discharged therefrom into the 
retort at another part of the revolution of the cylinder ; hence the products 
distilled off from the coals or minerals are prevented jing away out of the 
retort where the feed takes place. The spent matters are delivered from the 
retort at the other end by means of a similar rotating cylinder. The coals or 
other minerals fed into the retort at one end are progressively moved 
towards the other end of the retort by means of a screw extending from the 
end of the retort where the feed takes place to nearly the other end where 
the discharge of the spent matter is effected. The shaft or axis of the screw 
is hollow, iu order to allow of the heat and products of combustion passing 
through the same in their way to a chimney «r chimneys after heating the 
retort. At intervals along the upper parts of the retort are outlet pipes to 
convey the distilled products to qi *. At intervals along the lower 
parts of the retorts furnaces or fire-places are constructed transversely to 
the axis of the retort, and the heat and products of combustion from the fires 
pass around the retort, and thence away to the chimney or chimneys, heating 
the intericr of the retort by being caused to pass through the hollow shaft 
or axis of the screw. A slow rotary motion is given to the shaft of the 
screw by means of a screw or worm working into a srew or worm wheel 
fixed on the shaft or axis of the screw; or such motion may be otherwise 
given to the shaft of the screw. Rotary motion is connected to the feeding 
and dischorging cylinders by meaus of suitable gearing from the screw shalt 
or otherwise. 

1077. A. W. Hate, New York, U.S., ** Machines for cutting or mincing 

meat, suet, &c.”—Dated 17th April, 1865. 

This machine consists of two spirally grooved or flated rollers, such 
grooves or flutes decreasing in depth from the front to the rear or discharge 
end of the machine ; the rollers are placed side by side, and revolve in oppo- 
site directions and towards each other, one roller being operated by a crank, 
aud imparting motion to the other. Both rollers are enclosed ina case, with 
epiral ribs or grooves on the interior. The cutting is accomplished by the 
snearing of the edges of the spiral flanges of the rollers upon a knife placed 
intermediate between the rollers, aud at such a height that the flanges as the 
rollers revolve are continually in contact with the knife. Tne grooves or 
flutes in the rollers decreasing in depth from front to the rear, the pieces 
sheared off the substance fed into the machine are continually, by the action 
of such tapering or diminishing grooves, carried against the knife, and 
reduced in size until they are cut five enough to pass through the shallowest 
end of such grooves. The substance or material to be cut is carried from: nd 
to end through the machine partly by the action of the revolving rol'ers 
drawing the materials in between them, and partly by the action of the spiral 
ribs and grooves of the enclosing case. For cutting ordinary fibrous or solid 
meat the construction above described would be ali that is essential. When, 
however, a soft adhesive substance like suet is to be cut, a different or some- 
what varied construction of the rollers is necessary, as all machines hereto- 
fore constructed avd used, when applied to the cutting of such substances as 
suet, have become so clogged that very soon they cease to feed, and, conse- 
qu ntly, to discharge. This difficulty and tendency the patentee obviates by 
making the flanges on the roller of a greater diameter and thickness at the 
feed, or front end of the machine, than at the discharge or rear end, at the 
same time making them to overlap each other more at the feed than at the 
discharge end. As the rollers revolve the flanges, overlapping each other to 
& great (xtent at the feed, compress and press torward the material collected 
in the grooves, so that at every revolaticn of the rollers a considerable space 
is ft in the grooves and the feed funnel for the reception of fresh materials. 
The rollers thus act, nut only to draw in the materials to be cut, but also, by 
the considerable uverlap of their flanges at and near the feed end, they cou- 
tinualiy press forward the substance being cut, thereby making room for the 
constant reception of fresh material. 

1080. J. C. A. Hanpsrson, Compton-street, Clerkenue'l, London, ‘‘ Manu- 
Sacture of lads’ skirts."—Dated 18th April, 1865, 

The object of this invention is so to construct ladies’ skirts that the 
metailic huups may be contracted or expanded iameter at the ul f 
the wearer. To this end, instead of forming the metallic bands or strips 
into simple hoops, the inventor. gives them an extra turn, so that they form 
a houp within a huep, which hoops are pearly coucentiic when the skirt is 
contracted, The hoops ure to be connected together, as heretofore, by tapes, 
or othcrwiee, and the skirt may be either whully or partially covered. One 
of the hoops at the frout of the skirt is embraceu by a guide, which is carried 
either with a support pendent from the waistband, or otherwise; and in 








| connection with this guide tension strings » ey be threaded and c. rried 





upwards and attached to some fised point on the dress of the wearer ut the 
skirt, or otherwise. These tension strings are se: ured to the iuver hoop of 
the band that passes through the fixed guide in such manuer that, when 
Crawn to tension, they will contract this inner hoop, and proportionaily ex- 
pand the outer hoop. As all the hoops of the serns forming the skirt are 
connected together, this movement wiil be communicat: d to all, and thus 
the skirt may be expanded at the option of the wearer.—Not proceeded with. 
1031. J. J. Jenkins, Swansea, Glamorganshire, **‘ Manufacture of tin and 
tin plates."—Lated 18th April, 1865. “ 

In carrying out this invention the patentee applics in the trough or vessel 
containing the grease and tin or terne metal a pair of vertical rollers, set in 
adjustable bearings, and in a frame cr block which is inserted in a slot 
formed by vertical projecting guides fixed in the interior of the trough ; 
above these rollers, aud extending to the end of che trough, a pair of hori- 
zontal rollers is arranged in such manner as to take bearings on the top of 
the vertical frame or biock in sliding journals, in order that the rollers may 
be tightened up when necessary by a screw psesing through the sides of the 
trough and the bearings. The otuer extremities of these rollers are heid by 
a pair of journals supported by a projection of the upper portion of the 
trough, so as to leave the interior enu of the trough flush with the cylin- 
drical portions of the rollers, and a similar tightening screw is applied here. 


as to receive a crank or pulley for the driving motion. On each shaft, just 
within the trough, a pinion is keyed, and these pinions gearing together, the 
motion of one shaft actuates the other in a reverse d i The opposi 
ity of the drawing roller is provided with (beyond the bearing) a mitre 

wheel, which gears into a corresponding wheel keyed horizontally on the 
top of one of the vertic:l rolle:s, and these being provided with pinions 
below their lower bearings, it will follow that they also wiil rotate reversely. 
The other poriion of the trough is provided with a grate, the level of which 
corresponds with the jowest part of the rollers, and the plate to be treated 
is to be Jet down thereon and inserted la erally between the nip of the 
vertical rollers, which then immeuiately draw it underneath the hor:zntal 
rollers and over a iifting grate. the attachments to which are biought 
upwards and between the sides of the trough and the rollers ; then, by means 
ot a crank handie, the grate is slightly elevated, wud the plate is in turn in- 
serted into the nipor bite of the horizontal rollers, and is thus lifted out of 
the trough. Tightening screws are to be - ey to the vertical rollers in 
the rame manner as those before described. It is obvious that by the 
removal of the four screws the whule or any part uf the apparatus containea 
in the trough or vessel may be removed, there being no vtuer Jasteniugs em- 
ployed. 

1082. J. Topp, Grienwich, ‘‘ Machine for straightening, bending, curving, 
and circling beams, bars, and plates of ivun or otrer metals.” —Dated 
18th April, 1865. 

The pa eutee ccustructs these machines with vertical shafts and changing 
roils, une latter having grvoves, chanvels, or hullows in their peripheries, 
formed as the shupe or iransverse section of the ircn or metal to be operated 
upon may require. ‘I'he rolls are keyed on to vertical shafts, two of which, 
carrying a roi each, revelve in vertical fixed bearings, and are turned by 
wheels or serews driven by steam or other power, and one of which shafts, 
carrying a third ro)l, revolves in vertical sliding bearings, so that the said 
last-mentioned shafi and ruil are adjustable to a greater or less distance from 
the ftirst-mentioned shafts and rolls by screw-gearing and hand-wheel. The 
top and bottom bearings are housed in metal frames, which, by preference, 
are connected by pillars of wrought iron. The upper bearing frame forms a 
table upon which the beams, bars, rails, and the like rest as they are passed 
between the adjusting rolls on one side and the fixed rollers on the other 
towards and backward>, by which motions the required ci:cle, curve, or 
bend is formed, or the straightening operation is ¢ffected. 

1035. J. Garpves, R. Las, and G. H. Wain, Liverpool, ard 8. and C, 
Hargrove, and 8S. HaRGRove, juo., Birmingham, ** Manu/acture of 
malleable iron s*eaves and bushes for pulley blocks.”— Dated 19th April, 
13865. 

In performing this invention the patentees cast from patterns of the re- 
quired shape, iu maileable cast iron, a sheave or bush, provision being made 
ia each case for the section of a series of rullers, which rojlers are pluced in 
the body or centre of the sheave or bush, and revolve upon the sheave pin, 
and are kept apart in the following manner :—Tney make ure of two metallic 
rings, with cone or other centres cast on to correspond with concave or 
hollow rollers, and protected by grooved plates, in which they revolve. 

1089. J. Msrnitt, Westminster Palace Hotel, London, ** Inkstands."—A 
communication. — Dated 19th Apri, 1805. 

This invention consistsin combining wita on ink reservoir, otherwise of or- 
dinary eonstraction, and provided with the usual dipping cup, a diapbragm 
valve, flexible, so as to be capable of assuming a convex or concave form, tor 
witharawing the ink from or forcing it into the dipping cup. And the inven- 
tion further consists in forming the diaphragm vaive for operation, as above 
referred to, of a concave or convex vulcanised india-rubber disc, in combiua- 
tion with a central knob, the whole being secured in a suitable metallic or 
other frame.—Not proceeded with. 

1091. F. W. Greet, Sheffield, “ Pulleys used by brewers and others for 
lifting and lowering reights into and out of curts, wagons, er trucks.” — 
Datea 19th April, 13805. 

This inveution consists mm adapting rollers thereto furnished each with a 
rack and pawi at une or both euds thereof, the said racks aud pawis being 
80 arranged as to allow the aft resaid rollers to rotate only in one direction if 














necessary. For example, suppose it be required to raise a flat-bottomed 
a into a wagon or other like vehicle, when pushed up the pulley 
the direction, i.¢., towards the tail end of the 
wagon, and the ratchets and pawls will prevent the eaid rollers from moving 
in opposite directions, by which the tendency of the weights to slide or move 
back will be prevented, or very considerably lessened. The rollers aforesaid 
are intended to be placed loosely upon the tie rods employed to keep the 
timber sides of the pulley securely together, and at any required distance 
apart, and the pawls sre fixed to the inner sides of the aforesaid pieces of 





timber.—Not 

1093. M. Voat, Sambrook-court, Basinghall-strect, London, *‘ Machinery for 
cutting and dressing stones and other hard su)stances.”—A communica- 
tion.—Dated 19th April, 1865, 

This invention cannot be described without reference to the drawings. 
1099. M. Hovussertax, Manchester, ‘‘ Pumps."—A communication.—Dated 

20th April, 1265. 

The invention is designed for the purp»se of obtaining the suction required 
in pumps without friction, by means of the rise and fall of an inverted bell or 
cylinder in an annolar cylindrical space containing mercury. The novel 
arrangement and construction of apparatus constituting the pump consists 
of an annular space formed by two hollow vertically fixed cylinders sur- 
rounding each other, in which a column of mercury is contained, and into 
which is Jowered and placed the open end of an inverted bell or hollow 
cylinder, which is caused to rise and fall by being attached to the working 
connecting rod of the pump ; the inner fixed cylinder is closed at the top by 
a valve, as also is the inverted bell or hollow cylinder, the action of which, 
when being raised, causes the mercury on its cuter surface in the annular 
space to be di d by the atmosphere, and to rise in the annular space 
formed between the inner fixed cylinder and the inverted cylinder, thereny 
(tbrough the medium of the air and water-tight joint so formed) producing a 
vacuum in the interior of the inverted and inner fixed cylinder, which, being 
in connection with the suction pipe of the well, fills with liquid, so that 
when the inverted bell or cylinder descends or falls the valve i -mediately 
closes on the top of the inner fixed cylinder, and the water is ejected through 
the valve in the cover of the iuverted bell or cylinder into the outer fixed 
eylinder, from which it is finally discharged through an outlet in the game in 
one conunuous stream. 

1100. T. Hampton and J. Anpott, Sheffield, “ Casting and working so-called 
“ steel ingots.’ — Dated 20th April, 1865. 

The patentees claim the casting of Bessemer steel ingots in rectangular 
parallel-sided moulde, divided lengthwise at diagonally oppes'te corners, by 
which they are enabled to remove the ingot easily from the mould, and to 
divide and cut the same up into lengths direct'y after the metal has suffi- 
ciently set, and while it is hot, so as to obviate the necessity for re-heating 
the ingot for the purpose of dividing the same. 

1101. W. Cuark, Chancery-lane, London, ‘‘ Taps or stop cocks."—A commu- 
nication.—Dated 20th April, 1865. 

This inven'ion cannot be described without reference to the drawings.— 
Not proceeded with, 

1106. W. Roinson, Watling-street, London, “ Jacks used when roasting and 
baking.” —Dated 20th Apri’, 1865, 

For the purposes of this invention a crank, or its equivalent, is applied to 
the last axis or wheel of an ordinary train used in the construction of such 
jacks. To this crank or instrument a connecting rod is atiached, which, at 
its other end, carries a screw nut, which, with the connecting rod, is guided 
by suitable guides in the to-and-fro motion communicated to the connecting 
rod. The screw nut is thus moved to and fro along a ecrew shaft or axis, 
by which such shaft or axis receives an alternating rotary motion. To one 
end of the screw shaft or axis the ordinary suspending yarns are attachd, 
and to the other end of the ecrew shaft ur axis the ordinary suspendivyg appa- 
ratus fur the meat or cther article is attached. 

1:08. I. ¥. Parts, Coventry, ‘‘ Baking of bread, biscuits, and other farina- 
ceous articles.” — Dated 20th April, 1865. 

The patentee secures several advantages by the introduction and uee of 
steam in a peculiar way in the oven, which should be a clese one, and may 
be heated in any well known or appruved manner. 

1099. M. HovssePian, Manchester, ‘* Pumps.”—A communication.—Datid 
20th April, 1865. 

This invention is designed for the purpose of obtaining the suction 
required in pumps without friction by means of the rise and fall of an 
inverted bell or cylinder in an annulur cylindrical space containing mer- 
cury. The novel arrangement and construction of apparatus constituting 
the pump consists of au annular space, formed by two hollow vertically- 
fixed cylinders surrounding each other, in which a column of mercury is 
contained, and into which is lowered and placed the open end of an inverted 
bell or hollow cylinder, which is caused to rise and fall by being attached 
to the working connecting rod of the pump; the inner fixed cylinder is 
closed at the top by a valve, as also is the inverted bell or hollow cylinder, 
the action of which, when being raised, causes the mercury on its outer 
surface in the annular space to be depressed by the atmosphere, and to rise 
in the annular space formed between the inner fixed cylinder and the 
inverted cylinder (through the medium of the air and water-tight joint so 
formed) producing a vacuum in the interior of the inverted and inner 
fixed cylinders, which, being in connection with the suction pipe of the 
well, fills with liquid, so that, when the inverted bell or cylinder descends 
or falls, the valve immediately closes on the top of the inner fixed cylinder, 
and the water is ejected through the valve in the cover of the inverted 
bell or cylinder into the outer fixed cylinder, from which it is finally 
discharged through an outlet in the same in oue continuous stream, 

1100. T. Hampton and J. Apsott, Sheffield, ‘‘ Casting and working so-called 
* Bessemer steel ingots.’ "—Dated 20th April, 1865. 

The patentees claim the casting of Bessemer steel ingots in rectangular 
parallel-sided moulds, divided lengthwise at diagonally opposite corners, by 
which they are enabled to remove the ingot easily from the mould, and to 
divide and cut the same m4 into lengths directly after the metal has suffi- 
ciently set, and while it is hot, so as to obviate the necessity for re-heating 
the ingot for the purpose of dividing the same, 

1101. W. Cuakk, Chancery-lane, London, ‘* Taps or stopcocks.”—A commu- 
nication. — Dated 20th April, 1265. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1106. W. Rosinson, Watling-street, Lonon, “ Jacks used when roasting and 
baking.” —Dated 20th Apri, 1865. , . 

For the purposes of this invention a crank or its equivalent is applied to 
the last axis or wheel of an ordinary train used in the construction of such 
jacks. To this crank or instrument a connecting rod is attached, which, 
at its other end, carries a screw nut, which, with the connecting rod, is 
guided by suitable guides in the to-and-fro motion communicated to the 
connecting rod. The screw nut is thus moved to and fro along a screw 
shaft or axis, by which such shaft or axis receives an alternating rotary 
motion. To one end of the screw shaft or axis the ordinary suspending 
yarns are attached, and to the other end of the screw shaft or axis the 
ordinary suspending apparatus for the meat or other article is attached. 
1103. J. Y. Berrs, Coventry, *‘ Baking of bread, biscuits, and other farina. 

ceous articks.”"— Dated 20th April, 1865. , 

The patentee secures several advantages by the introduction and use 
of steam ina peculiar way in the oven, which shou!d be a close one, and 
may be heated in any well-known or approved manner. 

1111. D. S. Buctanan, Liverpool, ** Protecting letters, numerals, and orna- 
mental designs on glass.” — Dated 21st Ap: il, 1865, ; 

According to this invention letters, numerals, and ornamental designs of 
gold or other metallic le«fs, or of paint secured to or formed on sheets of 
glass in the usual wey, and through which they are to bo seen, are coated 
over with copal or other varnish, or other adhesive substance. They are 
then covered over with, or protected by, letters of tin foil, or other thin 
sheet metal cut to the desired form, and when the varnish or other adhesive 
substance has “set,” the edges are cleaned off. 

1119. G. WiLLocK, Birmingham, ‘‘ Oiling cans.”"—Dated 21st April, 1865. 

This invention has for its object the combivation of an oil feeding can 
with a light to enable engineers and others to oil machinery in the dark. 
With this view the inventor places a small oil or other burner in the front 
part of the can, and immediately behind the burner he places a small 
reflector ; the nozzle or duct through which the oil is poured is in front of 
the light, and, consequently, the light _is always thrown forward on to the 
part of the machinery to be oiled. The reservoir of oil is placed behivwt 
the light, and is furnished with a suitable handle and spring stop, and the 
supply pipe to the nozzle passes from the reservoir under tue light to the 
front of the apparatus; a small chimney over the light provides for the 
escape of the smoke.—Not proceeded with, 

1121. G. G. W. and J. Brtseman, Pentonville, London, ‘* Cases or receptacles 
Jor matches, stamps, cards, &c."—Dated 21st April, 1865. cS 

This invention consists in constructing cases or receptacles for . 
stamps, cards, and other articles of two cylindrical, oval, or other conve- 
niently shaped cases, one of which is made to slide within the other, The 
outer case is closed at one end, and the inner case at both ends; a recess 
is formed in that end of the inner case which comes against the closed end 
of the outer case, to receive a spiral or other spring. A portion of the side 
of the inner case is removed. in order that matches, stamps, cards, 
or other articles may be placed therein and taken out as required. One 
of the cases carries a pin or stud which slides in aslot in the other case, 
and acts as a guide. To close the case, the inner case is pushed into the 
outer case to the further end thereof, when a spring catch takes into a hole 
in the inner case and holds it ; to open the case a bution or stud is p 
down to release the catch when the spiral or other spring will force out the 
inner case and expose the article therein. The slot before mentioned does 
not extend to the end of the case so that the inner case is prevented coming 
out altogether.—Not proceeded with. i 

Canuam, Clerkenwell, London, 'y for 
e. iae cores for ~~ sed casting metals.” —Dated 2ist April, 1865. 
This invention cannot be described without reference to the drawings. 
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M. Girpier, Walworth- 

. » uf e pp of devices and representa- 
tions to tombstones, &-c.”—Dated 22nd April, 1865. f 

This invention consists in the preparation of portraits or likenesses of 
any person, or thing, or device of any kind, in an earthenware material, 
suitably glazed and burnt in, as is well understood in the manufacture of 
pottery, and the adaptation and application of such factures to tomb- 
stones, or for other purposes where they may be exposed to the action of 
the weather, or otherwise subject to deteriorating influences. 

1132, G. HaseLting, Southampton-buildings, Chancery-lane, London, ‘* Im- 
plements for removing corks from the interior of bottles, and other vessels.” 
—A comiuunication.—Dated 22nd April, 1865. . 

In ones out this invention a spring loop or holder, consisting of a 
strip or ribbon of steel, or other suitable metal, is made of such a form and 
size as to easily down the neck into the body of the bottle or other 
vessel, and is capable of expanding therein and forming a loop sufficiently 

to pass freely over the cork which is to be removed. At the end or 
bottom of this loop is fixed a button or disc of metal, or other suitable 
substance. This button is formed with a channel or ve across its back, 
and through this groove the ribbon or strip of metal forming the spring 
loop or holder is inserted and secured by rivetting or otherwise, and the 
strip of metal forming the said loop or holder is fastened to a shank or 
rod having on its extremity a handle made of any suitable form and 
material. When it is desired to remove a. cork from the interior of an 
empty bottle or other vessel, the sides of the spring loop are pressed 
together ; it is then inserted into the body of the bottle, and the bottle is 
turned with the neck downwards; the cork will then fall within the loop 
or holder. The latter is then withdrawn by means of the handle on the 
end of the shank, and while being withdrawn the button or disc is caused 
to press against and force the cork out of the bottle.—Not proceeded with. 

1139. H. C. Burcuer, Wellington-street, Strand, London, “ Cigar cutter,”— 
Dated 24th April, 1865. 

In performing this invention the i cuts a piece of steel plate or 
other metal about three inches long by about three-eighths of an inch 
wide, and the thickness of a fourpenny piece or thereabouts. He hollows 
out each end of this plate to a semicircle, leaving points on each side of the 





1180. A. Gratnegr, Hall-place, Kennington, and C. 
road, London, “ Manufacture a’ licati 














, is £8 10s., being too well supplied with orders to make them want 
| any more at the same prices. The makers of first-class iron will 
| not accept at less than £8 5s.; agents of Welsh houses cannot accept 
| other than excellent specifications at from £7 2s. 6d. to £7 5s. The 
| sheet trade is slightly interfered with by the countermanding of 
| galvanised iron orders intended for the Chilian ports, to which 

places large quantities are sent yearly. Yesterday eae the 

East India Railway = accepted tenders for the irouwork of 
| nearly 1,500 carriages and wagons, and they are still in the market 
for about 14,000 tons of permanent way iron, as the advertising 
columns of Tur Enginzer show. and money from the 
United States continue enco' g, and no complaints are heard 
from the firms who do most business with the States of any hesita- 
tion on the part of their customers there to meet accounts as they 
become due; and those to whom Southern houses are indebted have 
full confidence in the probity of their debtors. 

The committee of the ironmasters who are conducting the 
negotiations with the railway carriers continue to receive com- 
plaints from different classes of traders in relation alike to the want 
of accommodation and also the high charges made for the delive 
of goods from this district by rail and water. The conclusion ‘te 
forced upon men who are conversant with the facts that an 
additional route from this district to London is inevitable. Both the 
pom which have been before tioned as peting with the 

ondon and North-Western and Great)Western Railway, will go 
into committee. They are denominated “The South Staffordshire 
and London Railway,” and “The Midland Railway (South Stafford- 
shire Extensions).” The first proposes to make a line from Wed- 
nesbury to Coventry, and to ge running powers to Wolverhampton 
over the Wolverbampton and Walsall Railway, which has yet to be 
made ; and the second will connect South Staffordshire, including 
k Chase, with Water Orton on the Midland line. 








semicircle. He grinds the edges of the said i sharp in opposi 
directions and both in bevel. To prevent the ends when placed in proper 
position from swerving from such position, which would render the cutter 
comparatively useless, he either makes four slits in the steel behind the 
semicircles, or he makes a pair of loops inside and behind the semicircle 
which is to be undermost ; or he makes a lug on each side of the semicircle 
which is to be uppermost ; or he effects this object by other contrivance. 
He finally bends the plate into form, which is that of an ordinary keyhole, 
so that one end overlaps the other, the two semicircles then forming a 
circle. The cutter will then have a sharp edge bevelling downward, and 
another bevelling upward. The cutter, now fully formed, is to be held 
between the end of the thumb and side of the fore fiuger of either hand, 
the end of a cigar is introduced into the circle, and, on pressure, the edges 
will meet and pass each other, when the cigar end will drop.— Not proceeded 
with. 

1140. W. E. Gener, Wellington street, Strand, London, ‘‘ Apparatus for 
administering nourishment to the sick or infirm.”—A comnunication.— 
Dated 24th April, 1865. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1141. W. E. Gepes, Wellington-street, Strand, London, ** An improved 
pessary.”—A communication.—Dated 24th April, 1865. 

This invention cannot be described without reference to the drawings. 
1143. J. J. Parkes, London-street, Paddington, ‘‘ Apparatus for making 

communication from one part of a building to another.”—Dated 21th 
April, 1865. 

In communicating or signalling from one part of a building to another 
the patentee employs wires and cranks somewhat in the ordinary manner, 
and makes the audible and visible signals by bells or gongs and numbers 
represented on tablets, but instead of pulling the number up by the wire, 
as in ordinary, he detaches the tablet and allows it to drop, and so exposes 
the nawber as desired. He effects this detaching and dropping of the 
tablet by peculiar appliances, and he further effects communication between 
the gong or bell with the wires by a peculiar contrivance hereafter 
described. The numbered tablets are pene a in rows or series, by pre- 
ference in vertical rows in suitable slides and frames, in which the numbers 
are exposed through openings when the tablets are dropped. A pull 
apparatus is applied to each vertical row to raise the tablets after being 
dropped ; this pull is arranged to lift one or the whole number of tablets 
at atime, so that, supposing several of them happen to be dropped at the 
same time, they can be again readily set by the attendant after the signals 
have been attended to. 

1185. W. Wiuiamson, High Holborn, London, “ Constructing portable hot 
rooms or chambers for drying clothes and other articles."—Dated 24th 
April, 1865. : 

For this purpose the inventor constructs apparatus consisting of a 
chamber, in the lower part of which are placed horizontal heating flues or 
pipes, and in the upper portion are placed frames in which are bars for the 
articles to be laid onto dry. These frames are carried on wheels which 
run on suitable rails placed on the lower part of the drying chamber, so 
that they, with the articles to be dried, may be readily moved into and out 
of the chamber. In order to heat the chamber he employs a stove of any 
suitable kind to which the heating flues or pipes are connected. The sides, 
ends, and top are constructed in the following way :—He employs a series 
of cast iron frames of any suitable size, similar to the sash frames of a 
window, and the spaces between the bars are fitted with panels composed 
of a sheet of felt held firmly between two thin sheets of metal. A panel 
thus constructed is fitted in any suitable manner into each of the spaces 
between the bars composing the frame of the drying chamber, and by this 
means the radiation a heat will be prevented. The bottom of the stove 
and the bottom of the drying chamber are on the same level, so that they 
can be on a floor without lowering any portion of the floor for the stove.— 


Not proceeded with. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

On ‘’Cuance iN BrewincHam anp WOLVERHAMPTON: Continued 
Demand for Pigs at Good Prices—Goop Demanv For Bans: 
Prices Rising—Suxets Less 1x Demanp—Paices or StarrorpsHire 
anp or Sours Wates Baus—Larce Contracts ror InpIA—THE 
Rartway CoMPANIES AND THE T’RADERS: Two Competing Lines— 
Resoroincs ON THE MARRIAGE OF THE Ear or Duptey—Coan 
Trave: Brisk Demand—Harpwares: Effects of the War in 
Chili: Excellent General Demand; Localhties Specified—Art anv 
Hanpiorart: Judicious Advice: How Certain Firms have Ri 

Tue ironmasters of South Staffordshire did not muster in very large 

numbers on ’Change in Wolverhampton on Wednesday, in conse- 

quence, no doubt, of the tempestuous weather, which had been 
laying rather roaghly with the roofs and stacks at certain of the 
mworks and collieries in the district. Fortunctely no personal 
injury was done, notwithstanding that in one instance the walls of 

& new foundry were brought down, and in others masters had their 

office chimneys tumbling about their ears. There were still offers 

in the market from the consumers of pigs who desired to increase 
the quantities that they had previously ht, but the ts te 
whom the offers were made desired rather to keep them in abeyance 
than to accept them at current rates. The tone of the market was 
cheerful in both departments, the inquiries for finished iron being 
sufficient to keep most of the works in as steady operation as the 
production of the puddling furnaces will allow; but complaints 
were rife that the rates at which many orders had been accepted 
were much lower than they ought to be. 
On ’Change in Birmingham yesterday (Thursday), the reports 
brought in from the different ironworks in South Staffordshire and 
tt Worcestershire were such as to produce a feeling of satisfac- 
tion in the soundness of trade at the finished ironworks, the 
foundries, and the blast furnaces. Certain proprietors of the last- 
named class announce that if they had the iron they could sell over 
again as much pig iron as they have already agreed to supply to 
their customers in the ing three ths; and buyers of pig- 
iron are complaining that the makers are asking more money for 
their commodity than can be justified by the legitimate wants of 
the forges and mills. Consumers of pigs who withheld their orders 
atthe Preliminary and Quarterly Meetings are loudest in their 
complaints, for there can be no doubt that the delay has led to their 
having to pay more money for their raw material than they could 
have got it at at that time; and they have not yet bought all they 
will ge before the next great purchases are made. of 
pigs of many of the descriptions on offer were made yesterday 
in small quantities. Buyers of finished iron were also on 

Change; but certain o! 

their orders out at as low a figure as they desired; makers 

who were turning out bars at £7 10s. and £7 5s., while the list price 











them found it difficult to place) 


The demand for coal keeps large, both on account of the ironworks 
and also for domestic purposes, but without any marked increase in 
prices. 

The marriage of the Karl of Dudley to Miss Monocrieffe, which 
took place on Tuesday, was celebrated by unusual rejoicings 
throughout East Worcestershire. Capt. Barrows, of the Tipton firm 
of ironmasters of that name, presided at a public dinner at Hagley, 
and highly lauded the noble earl as a landlord and an employer. 
At Dudley there was a banquet, and fifteen hundred poor people 
were supplied with 4 lb. of beef, and the same quantity of tone, 
The happy bride wore valuable bracelets at the marriage, which were 
purchased by the Dudley people. 

That portion of the foreign demand for hardwares that does not 
apply to a portion of South America continues satisfactory. But 
almost every manufacturer in the West Midlands who does business 
with the country named has during the past week received counter- 
mands of orders that had been given out to them for shipment for 
the Chilian coast. The Birmingham and Wolverhampton factors 
are cancelling nearly all their orders; and we know of one case in 
which a factor of the first-named town has required a manufacturer 
to fetch back goods which have already been delivered. The home 
demand, however, remains very healthy, so that a tolerable amount 
of activity prevails in most branches of the hardware trades, 
Relative to specific industries we have to report that in Birmingham 
the edge tool makers and the bollow-ware manufacturers are busy ; 
that the wire-drawers are well off for orders, and that the tin- 
plate workers are fully engaged. The fancy trades are in a 
better state now than has been the case for some time back, 
and the jewellers report that their branch is steadily employed. 
The strike amongst the gun makers still continues. The men have 
announced their intention to form a co-operative society, and are 
taking the preliminary steps for carrying out their intention. In 
Wolverhampton the japanners and the tin-plate workers are work- 
ing full time, and in larger numbers than they were last year. 
From the cause before mentioned, not so much is being done by 
the galvanisers, and by a certain class of lock and bolt makers, but 
there is only little cause for complaint in the miscellaneous branches, 
The best lock makers, who a few weeks ago were slack, are now 
busy, and the safe makers are experiencing a good demand. At 
Bilston the respective industries are steady; but at Willenhall the 
lock trade is not so brisk as when we last wrote, the remark apply- 
ing more rly to the branch. The comb makers, 
however, continue busy on American orders. At Wednesbury and 
Darlaston activity reigns. At West Bromwich the ironfounders are 
receiving specifications of some value; the roll turners there are 
well employed, whilst the chain and anchor makers of that town, 
and at Stourbridge, Dudley, and Tipton, are working on large con- 
tracts. The operative pail makers of Sedgley, Netherton, and the 
Lye Waste have issued a circular, asking for an advance of 10 per 
cent. on their wages, in consequence, they say, of the high price of 
provisions. They remind the masters that trade is in a prosperous 
state, and intimate that an answer must be given before the 25th. 
The masters have not, up to the time we write, given their reply. 

Anyone at a distance who knows Willenhall, in this district which 
abounds in men at whom Oupid is notorious for laughing; and 
whence also hogsheads upon hogsheads of currycombs are now 
being sent out to the United States, and many tons a week of malle- 
able iron castings to all parts of the world, but where the majority 
of the workmen are somewhat illiterate will not be a little sur- 
prised to learn that in this very unattractive to everyone but 
natives, there now stands one of the handsomest literary institutes of 

which South Staffordshire can boast ; and that, moreover, there is, 
amongst the classes that are conducted in that institute, one in which 
drawing is taught, by a competent master, and in connection with 
the Government Department at Kensington, to about thirty students, 
notwitbstanding that the class has been formed only a few weeks. 
The class owes its existence to a s tion made at the opening of 
the institute, a few months ago, by, r. Rupert A. Kettle, the judge 
of the County Court of the city of Worcester, whois a Birmingham 
man, but has long resided in Wolverhampton, and is familiar with the 
trade wants of the district. On the application of the committee of the 
institute Mr. Kettle has just inaugurated the winter session of 
lectures bya lectcr <2 “ “rtand Handicraft.” The address con- 
tained suggestions 0: wuca worth to the fashioners of British hard- 
ware gou.. I. showed them that the first thing to be attended to 
in the making o1 4 perfect design was to secure the maximum of 
utility. They must form locks as perfect as they eould make them, 
and as good in workmanship as honest labour could produce, and 
then they might make them as beautiful as they could without 
detracting from their utility. He did not see why they should not 
— locks to be — (Gales to _ | oy nin pe ad 
their appearance an ty oO nm as for r work- 
manship and utility. The locks that were let into doors not 
only made them weak, but were “ desd locks buried.” It 
was uot for him to say what particular form of execution 
should be adopted, or in what particular time this improve- 
ment might be tong about, but one thing was certain, 
that the staple trade of Willenhall was capable a very great im- 
provement. Some of the most finished works of art he ever saw in 
connection with the useful manufactures of this kingdom were 
articles much more simple and far less capable of improvement 
than locks. He instanced door-knockers, fire-dogs, and hand 
bellows. Some of the most beautiful specimens of art metal work 
were to be found collected in the private museum of Capt. Chenery, 
of Badger Hall, near Wolverhampton. He warned them against 
the foppery which had influenced so injuriously many schools of 
art throughout the kingdom. He was alluding to the art student 
leaving the domain of practical art fur that of ideal art, with the 
notion that an artist obtained more respect than an artisan. 
Happily the artisan was fast becoming an artist, and the artist a 
manufacturer and the employer of labour to an extent which was 

g repute upon his —s at the same time that it brought 
profit to himself. In proof of this he said that Messrs. Hardman, 
whose exquisite works in stained glass, in precious and other metals, 
bad now obtained a world-wide repute, were at one time button- 
makers in Great Charles-street, Birmingham; that in the same street 
the father of Messrs. Osler, whose out glass was now unrivalled 








was a glass toymaker; and that Mr. § 
watchmaker. To mention at the 
made by any one of the above-named firms 
that it was something to which art had 
the article of great worth. At the close 
Willenhall thought that the workman had first to 
art, and then the workman would have to educate 
Mr. Kettle maintained that the public were already educated, 
all that was wanted was that the 
the article thatthe public needed. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 


Tae Iron Traps: Makers well lied with Orders: Railway Iron ; 
Steel Rails versus Iron Rails; Improved Inquiry jor Plates: The 
Pig Jron Market—Tue Tis Prats Trape: Brisk E: Demand 
—CoaL Traps: Steam in Request: The Continental and Inland 


Trade; Further Ii in House Coal—Tue Contract ror 
THE ALEXANDRA (Newport) Docks—Mipianp anp Gaeat WESTRRN 
Junction Ramway But: Proposed Compromise between the Two 
Companies: Cost of the ive Schemes — Lauyon or Her 
Magesty's Suir Vesta at Pemproxe Dock — New Docks ror 
Carvirr—TxHe Manvuracrurt or Wexsu Ion : Quality and Quan- 
tity—New Eneine Sueps at ApgarpaARs—Tue Swansea West Pren 
Exrension—Tue Mertayr Drarvace Works—Extension OF THR 
Marsarretp Works, LuaNeLy. 

Tue ironmasters of the district continue well off for orders, and 

there is a large amount of vitality evinced in the trade. Contracts 


for railway iron are the principal ones in hand, and the capabilities 
of several of the leading establishments are being test a the 
are m 


utmost, both as to ruse and quality. Steel rai 
au important branch of the local trade, and both the Ebbw Vale 
Dowlais companies have their steel rail mills already in —— 
and steps are being taken with the view of meeting the 

demand which is expected to arise. For durability, steel, it is said, 
is as 12 to 1 as compared with iron, while the price is only twice 
that of the ordinary iron rail, and hence there is a manifest advan- 
tage in favour of steel. For a long time the inquiry for plates has 
not been so as for the other descriptions of iron; but within 
the past fortnight considerable orders for plates have been secured 
by the local makers. The pig iron market remains without ——- 

hardly 


and there is a maker in Wales o to an gement 
delivery from here to Christmas. — 

The tin- trade is in a moderately satisfactory state, and,'tak’ 
into consi n the time of the on the falling off in ie teen 


ments of home buyers is by no means so large as in previous years. 
The export demand quutanes brisk. 

Steam coal is in improved request, and the favourable winds have 
enabled a number of foreign—bound ships to leave. A full 
average trade is being done with the Continent, and a lange quantity 
is sent inland. There is a further improvement to in house 
coal, and many of the collieries are wor! double turns. 

The contract of Messrs. Tredwell and of 
the Alexandra Docks has been accepted and signed by the directors. 
It is said that the terms of the contract are most favourable for the 
shareholders, and that a commencement of the works will be made 
almost immediately. The weather of late has been exceedingly 
mild, and suitable for operations. The intelligence created quite o 
booyant feeling among the tradespeople of the port, who anticipate 
a golden harvest from this local enterprise, 

The Midland and Great Western Junction Bill was alluded to in 


last week's Exoineer. It is better known in the district as the 
“ Compromise ” Severn Bri scheme; and hb 

by an independent company, it is generally believed both the 
Great Western and Midland companies it their support. 
beard = — — give — as | eddy 
metropolitan market to com as will possess 
their schemes, which were omens key close of the wath 
Parliament. The inhabitants of the city of Gloucester view the 
undertaking with much favour, and the Gloucester Chamber of 


Commerce warmly espouse it, because it will not interfere with the 
navigation of g vessels up the river to Sharpness. 
Almost the ontire mineral interests of South Wales will also accord 
to it their support, inasmuch as a saving wil) be effected y the pro- 
ject of six in the road toll to London, Mr. Fowler having, in 
the Act for the high level obtained a clause which gave 
power to charge a twelve miles’ toll for crossing it, and as the dis- 
tance via Sydney is = six miles more, there will be a 

saving of six miles. The new project will not cost one-third of 
Mr. Fowler's high level bridge scheme; the cost of the latter is put 
down at £2,000,000, whereas the “ compromise” scheme will only 
cost £650,000. The Sydney project has also this special ae 4 
—that it starts at a point within two miles of the ou of 
Forest of Dean coal basin, and % sixteen miles of new line will 
have to be made; while by Mr. Fowler's upwards of forty miles 
would have to be cons 

Her Majesty's ship Vestal was successfully launched on Thurs- 
day at Pembroke k, under the direction of Mr. Fincham, the 
builder, and Mr, Warren, the foreman. The Vestal is intended as 
a despatch vessel. She has a projecting prow beneath the water 
line, and she would doubtless, as a ram, ve a fi 
= Her length between perpend 

eel for tonnage, 158ft.; extreme breadth, 36/t. ; 
nage, 35ft.; depth in hold, 19ft.; burthen in tons, 1,081; armament 
four heavy guns ; horse-power, 800. 

The trustees of the Marquis of Bute have again given the 
requisite notice of their inteution to apply to Parliament for an 
extension of dock accommodation at iff; and although it is 
not the grand scheme of the last or the preceding session, it will, 
nevertheless, bean immense addition to the existing accommodation. 
The object of the scheme is to convert the present tidal harbour 
approach into a basin, which will extend 200 yards to the south 

the mt Bute East Dock, and about 400 yards to the north, 
and will therefore be something more than 600 yards long. It is 
rae or ous coat 1000 pends = “The p — red 

jats,” another dock nearly 1, . The t pro; 
is looked upon much more lavourably than Sooo. 

There is a general opinion extant that the Welsh ironmasters 
cannot compete with Staffordshire for quality, and even in contracts 
entered into by South Wales works Staffordshire iron is often 
specified. This has been, of course, a great detriment to the interests 
of the district, and the subject was mooted at the annual dinner of 
the South Wales Iustitute of Engineers, when it wee stated by Mr. 
Menelaus, the president, and other gentlemen, that as good iron had 
been obtained from Blaenavon, Dowlais, and other works, as it was 
possible to get from Staffordshire. In Wales the rule had been 
quantity not quality. It was the easiest thing possible to make 
good iron, and all they wanted was to be paid for it, There was 
no lack of good material, nor was there any want of skillin Wales 
to turn out the best iron in the country. Those remarks were 
endorsed by Mr. A. Bassett, who is about to construct some lattice 
bridges, and announced that he was going to specify that they 
should be made of Welsh iron. It is haw that other engineers 
will follow the example of Mr. Bassett, and thus aid in ng the 
name of South Wales as an iron-manufacturivg district, for the 
quality of its products. 

The Taff Vale Railway Company bave completed two large and 
commodious sheds at Aberdare for the accommodation of a dozen 
engines, 8o that the different colliery sidings will be closed ata much 
earlier hour, and greater facilities affurded for the transit of coal. 

The works at the Swansea West Pier Extension are ing 
most satisfactorily, and Mr. Abernethy, the epgineer-in-chief, reports 
that the piling is completed to a length of 800/t., and the stone work 
for a length of 580ft., and at a cost below tue parliamentary estimate. 
He considers it necessary that preparatious be at once made for the 
formation of the new channel by the removal of the gravel bank 
adjoining and beyond the pier extension. 
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The drainage works at Merthyr have been commenced, and the 
céremony of opening the old sewer at a spot called Pedwranback 
was shoriaad by Mr. G. T. Clark, the chairman of the Merthyr 
Board of Health. Messrs. Dixon and Hergul, of Liverpool, under- 
take to carry out the whole system of sewerage in two years for 

4,000; and Mr. T. Spittle, of Newport, has entered into arrange- 

nts with Mesers. Dixon and Hergul to supply the cast iron pipes 
for £1,021 6s. 8d. 

In consequence of the increased operations at the Marshfield Jron- 
works, Lianelly, the proprietors have been obliged to erect another 
extensive forge with new steam hammers, which will afford em- 
ployment to a large number of additional hands. These works were 
only commenced three years ago, and are now double their original 
size. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tur Giascow Pic Iron Manket—Apvance or Jomers Waces— 
New Livenoat ror AnstrurHer—New Iron Pier vor Kimkwali 
-~TriaL Trip or THE KinsaLe—Exrension or THE KitMARNOCK 
Waterworks—Tus Apput Aziz: ‘l'urkish Wark Fricate—City 
or Guascow Improvements AND New Srreets—Lavuncu OF THE 
River Epen—Lavuyxon or tes Bexmupa—Conrracts ror New 
Srgamers—Reciaimine or Lanp 1n THE Fortu—Lavuncu OF THE 
Sanpa—Suipments or Coat rrom GreenocK—Launcu OF THE A, 
Lorrez—Taarric on Scorcw Raiways. 

Tue Glasgow pig iron market has changed very little since our 
last, there was a slight rise in — during the week, but now the 
tendency is rather in fayour of buyers; No. 1 G.M.B., 57s. 9d. ; No. 
8, 57s.; Middlesbro’ Warrants, 51s. to 51s. 3d. The exports of iron 
during the last week were as follow:—Foreign, 8,214 tons, coast- 
wise, 5,019 tons, total ; 13,233 tons : showing a decrease as compared 
with the corresponding week of last year of 1,157 tons. The joiners 
in the cnparenens of Messrs. Wm. Denny and Brothers, ship- 
builders, Dumbarton, were last week paid at an advance on the rate 
of wages at which they recently resumed work after being out on 
strike. The advance was paid without previous notice, and came 
on the men as an agreeable and welcome surprise. 

.The Admiral Fitzroy, a fine new life-boat, with transporting 
carriage, &o,, has just arrived in Anstruther from the National Life- 
boat Institution. The boat is 32ft. lovg by 7ft. broad, and rows ten 
oars, double banked. Her self-righting qualities were fully and 
satisfactorily tested a few days since in the Regent’s Caval Dock, 
Limehouse. The fishermen of Anstruther have contributed among 
themselves in aid of the new life-boat house, which is at present 
being erected for the reception of the boat and carriage. A free 
eaaverence was given to the boat and carriage between London 
an = pel by the Great Northern and continuous railway 
companies. ; 

Tbe Kirkwall Harbour trustees have decided upon the erection of 
iron piety which will be accessible to vessels at all states of the 

. Messrs. Laidlaw and Co., engineers and ironfounders, Glas- 

w, have speared the contract for the sum of £10,490, they binding 
u — have the pier completed by the beginning of October 
nex 

The screw steamer Kinsale, lately built by Messrs. Henderson, 
Coulburn, and Co., shipbuilders, Renfrew, for the Clyde Shipping 
Company, Glasgow, to run between Cork, Waterford, and Glasgow, 
made ber trial trip last week, when she rau the distance between 
the Cloch and Cumbrae Lights at the rate of fourteen miles anda 
half per hour, 

The Kilmarnock Waterworks Company intend applying to Par- 
liament this session for a new bill authorising extensions and 
alterations in the present works, at an estimated cost of £5,000. 

Last week the Turkish ram, Abdul Aziz, bade farewell to Scotch 
waters, A description of this vessel, and her performance, has been 
given in one or two previous numbers of the Esqinuzr. She was 

uilt by Messrs. Napier and Sons for the Turkish Government, is 

4,200 tons, and 900 horse-power, and left the ‘Tail of the Bank at 

Greenock on the 15th inst. for Constantinople, via Plymouth, under 
the command of Captain Courzer, 

Tn the Enouazr of Oct. 20 we gave an account of extensive and 
important works about to be commenced in Glasgow by the City of 
Glasgow Union Railway Company works—which will connect both 
+fies of the harbour and the various railways coming into Glasgow, 
that will facilitate the transit of passengers and goods, and cut away 
and alter many parts of the older portions of the city, It will be 
easily seen that such an undertaking of itself will throw an im- 
me amount of work into Glasgow, and keep busy local 
bricklayers, _ masons, founders, &. But now another aud 
more extensive scheme is p d to the people, The Lord 
Provost, magistrates, and Council of tue city of Glasgow intend to 
ilo to Parliament next cession for leave to bring in a bill for the 





following objects ;—Powers and purposes: Construction of new and 
widening and altering of existing streete. Powers to maintain and 
regulate, and when completed to transfer, streets to Board of Police 
of Glasgow, to be maintained as public streets, Powers to purchase 
Jands and houses by compulsion and otherwise, and to pull down 
existing houses, and to erect houses and buildings, and to effect 
improver ents within various districts of the municipality of Glasgow. 
Publio Parks, Power. to sell and lease lands and houses. To 
build, maintain, let and sell, houses for the use and accommodation 
of the labouring classes, Power to Corporation of Glasgow and 
commissioners of trustees, or either of them, to levy rates and assess- 
ments, and to borrow money and apply funds. Alteration of rates 
aud assessments, Arrangements between Corporation and Board of 
Police of Glasgow and North British, Caledonian, and City of 
Glasgow Union Railway Companies, or one or more of them, 
and commissioners and trustees—powers to the above-named 
railway companies, or one or more of them, to subscribe 
to expense of works, and to sell, purchase, and exchange 
lands, and to modify and alter their works, &o,. The aforesaid 
scheme, will, when carried out, in a great measure change the 
aspect of the eastern portions of the city, and mitigate to a 
great extent the evils of over-crowding and bad air. This 
niost important and extensive sanitary scheme has for its object the 
formation of no less than thirty-four new gtreets, and the widening 
and improving of twelve of the existing streets, in the heart of the 
densest portion of the city, where at pregent disease and other evils 
continually remain, These and other works will give employment 
to thousands of workmen for years to come, and while isaproving 
hoy th and appearance of the city, will at the same time increase 
i e. 

The Rive an iron ship of 550 tops, B.4., was launched on 
Saturday last, by Messrs. Hedderwick and Co., Govan, for Messrs, 
Hargroyo, Ferguson, aud Co,, Liverpool, for the South American 
trade. She was built under the superintendence of Captain Gambles, 
On the same day was launched the Bermuda, of 710 tons, by 
Messrs. Archibald McMillan and Son, Dumbarton, for Jobn Kerr, 
Esq., of Greenock. Last week two new screw steamers were con- 
tracted for, to ran between Glasgow and Liverpool. These steamers 
ave for the daily service to be commenced next year by the Messrs. 
Burns and the 5 Pay Langlands. ‘The Messrs. Burns are having 
their vessel built by Messrs. James and George Thomson, and the 

essrs. Langlands have given their order to Messrs. Tod and 
McGregor, both of Glasgow. ‘I'he vessels are to be precisely similar. 

There is at present (says the Alloa Advertiser) a well-grounded 
rumour afloat that Government intends to take advantage of the 
refase thrown out oy the Kinneil Ironworks Company, and raise an 
embaniment with it on the south side of the Forth, from near 
Bo'ness westward to a point opposite Kincardine. The land to be 
ne from ~ a overflow = ne 3,000 ees and the 

pression curren strong that the begi of the opera- 
tion is not far distant. = : alan - 
Olyde Shipping y ak aol, gi--y Ghagow, Corks ber 

"4 pany, to run between w, an 
Wetnrtora was lewnshon from the building-yard of Messrs, 


Henderson, Coulburn, and Company, Renfrew. Her engines and 





boiler are made by the builders, and will be put on board at their 
works by their new steam crane, 

The following are the shipments of coal for the past week at 
Greenoek :—1,203 tons, by Glenlee, for Calcutta; 700tons, by Julia, 
for St. John, N.B.; 690 tous, by Archibald McMillan, for Babia ; 
90 tons, by Elizabeth, for Stranraer; 75 tons, by Union, for Belfast; 
and 37 tons, by Colina Jemima, for Tyree. 

The A. Lofrez, a very fine iron screw steamer, was successfully 
launched, on Tuesday, by Messrs. William Denny and Brothers, 
Dumbarton, for Messrs. A. Lofrez and Co., for the Cadiz and 
Havannah mail service. She is 2,000 tons register, and her 
engines will be 400-horse power nominal, 

A Parliamentary return just issued supplies the following facts 
relating to the traffic on Scotch railwa: “~y the year ending 3lst 
December, 1864 :—The total length of line opened was 2,105 miles, 
being an increase of 914 over 1863. The total number of passengers 
(inclusive of holders of season and periodical tickets) was 20,205,455, 
made up as follows—First-class, 2,691,301 ; second-class, 1,998,949 ; 
and third-class, 15,515,205. ‘The total nett increase of pas- 
sengers for the year, as compared with 1863, was 638,056, which 
was nearly all of third-classs passengers, the increase in that class 
being 615,565. There was a decrease of 101,764 second-class, aud 
an increase of 124,255 first-class passengers. There were 16,403 
holders of season or periodical tickets, showing an increase of 2,866. 
The total number of passenger and goods trains run in Scotland 
during 1864 was 693,129, the total number of miles travelled by 
these trains having been 15,656,426, being an increase of 3,097.378 
over 1863, The total receipts for passenger traffic, including 
£77,607 for mails, and £87,788 for luggage, parcels, and carriages, 
&c., conveyed in passenger trains, was £1,428,690, The third-class 
passengers yielded a revenue of £717,076, or more than double that 
yielded by first-class passengers, which was £320,837 ; the second- 
class yielding only £194,118, The total receipts from goods traffic 
amounted to £2,337,619, making the total receipts on the Scotch 
railways from all sources of traffic £3,766,309, or an increase of 
£841,388, as compared with 1863. The total working expenditure 
was £1,713,965, which, being deducted from the total gross receipts 

iven above, leaves £2,052,344 of nett receipts for all the railways 
n Scotland. The expenditure was 45 per cent. of the total receipts, 
as compared with the proportion of 47 per cent. in 1863. The total 
paid-up capital on all the railways in Scotland on the 31st December. 
1864, was £36,654,896. As regards the proportions per cent. of the 
different classes of passengers, they were as follow :—First-class, 
13:32 ; second-class, 9°89; third-class, 76°79. The proportions per 
cent. of receipts from passengers were as follow :—First-class, 
25°39; second-class, 15°37; third-class (including parli y)s 
56°76; season ticket-holders, 2°48, Of the total receipts, 37°93 per 
cent. was derived from passenger traffic, and 62‘07 from goods traflic. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Local Railway Projects: Mersey Docks and Harbour 
Board: Birkenhead; Another Limited Company—State or TRADE: 
Leeds. South Yorkshire—Nontu-Eastern District: The Cleveland 
Iron Trade; Railway Matters: Launch of a Screw Steamer; Pro- 
posed New Bridge over the T'yne—Raitway Enterprise: Hull, 
West Yorkshire and Lancashire: Great Eastern, Manchester, 
Sheffield, and Lincolnshire, and Great Northern. 


WE commence with Liverpool. A scheme has been brought forward 
for crossing the Mersey by a bridge at the south end of the town, 
not far from the New Ferry Pier. Mr. Brunlees, C.E., is the author 
of the project. It is objected that accumulations of sand and silt, at 
Pluckington Bank, not far from the proposed bridge, have, for some 
time past, seriously interfered with the anchorage and general 
navigation of the southern portion of the Mersey, and that the piers 
and abutments of the proposed bridge would add to the inconveniences 
already existing in connection with the free navigation of the river. 
Another Liverpool scheme is a prop»sed pneumatic railway between 
Liverpool and Birkenhead. Referring to the construction of a proposed 
underground line between the Brunswick Dock Station and Bootle, 
where the line will terminate by a junction with the Lancashire and 
Yorkshire Company’s new branch between Aintree and Bootle, the 
Liverpool Albion says:—* There has been iderable speculation 
indulged in during the past week as to whether or not the Dock Board 
will oppose the projected line, some parties suggesting that in the 
event of the proposed scheme being carried, it will be an effectual 
barrier to any system of dock extension in an easterly direction, and 
that it would, therefore, have a tendency to cripple any future move- 
ments of the board in that direction. . But, in favour of the scheme 
propounded by the iated companies, it is urged, and not with- 
out a considerable amount of reason, that the extension of the dock 
system eastward is altogether impracticable, not only on the ground 
of the enormous expense which would be involved in the purchase of 
propérty, but also in consequence of the almost insuperable objec- 
tions which exist against any attempt being made to interfere with 
property eastward for dock anlage and which is now chiefly 
occupied by merchants and others in connexion with their calling, 
and as members of the Exchange.” 

Following the example of many firms, Messrs. John and Thomas 
Johnson have converted their alkali, soap, rosin, turpentine, and salt 
works, at Runcorn, Weston, Widnes and Winsford, into a joint-stock 
company, their business having assumed dimensions almost beyond 
the limits of private enterprise. Messrs. Johnson guarantee the 
shareholders an average of not less than ten per cent. 

Tarning to the north-eastern district, we may femiark that the iron 
trade of the Cleveland country is still increasing. The hills of 
Cleveland and North Yorkshire are not only made to supply the 
whole of the extensive works in that district with ironstone, but also 
include within their range not less than one hundred blast furnaces, 
with an average weekly pee pey of over 70,000 tons of ironstone, 
to reduce which 17,500 tone of limestone and 42,000 tons of coke are 
required. With this great pressure upon the coal owners for the fuel 
requisite to produce the pig iton only, it n.e. aot be surprising 
should some of the iron manufacturers experience at times a slight 
difficulty and inconvenience in obtaining the requisite quantity of 
coal to Keep their puddling farnaves and mills in full operation. Of 
late the make of all descriptions of finished iron has been carried on 
with the utmost vigour, railway bars and a being the most 
pressed. For railway birs some of the makers have large local 
orders, which they are desirous to have executed, having heavy 
foreign orders also to attend to. A project has been brought forward 
for carrying out a proposed Tyne and Tees Coast Railway. The 
North-Eastern Railway are preparing a strong opposition to the 
project, and we believe have succeeded in checkmating its promoters 
as far as the junction with the fine to Leeds was concerned. in 
other respects, however, the aperts of the new undertaking ar 
hopeful, and in connection with the many cial devel t 
to which it may give risé we may mention that a company of capi- 
talists have been inspecting the blast furnaces and ironworks at 
Seaham Harbour, whicli could be successfully resuscitated if the 
proposed line were carried out. A proposal has been brought for- 
ward for the incorporation of a company for making a railway from 
Melsonby, in the North Riding of the county of York, t> the 
Darlington and Barnard Castle branch of the North-Eastern 
Railway, with a branch therefrom in the township of Barton, 
in the North Riding, ani to enter into working and traffic arrange- 
ments with the North-Bastern Railway Company. On Saturday 
afternoon a screw steamer, about 550 tons burthen, was launched 
from the yard of Messrs. Pearse, Lockwood, and Co., Stockton. As 
she glided off the stocks, she was named by Miss Hill the James 
Shaw, The vessel, which is to be fitted up with engines of 75-horse 
ed by Messrs, Foswick and Hackworth, is for the Stockton and 

hames Steamship Navigation Company. A scheme for throwing a 
bridge over the ‘Tyne from Scotswood-road to Redheugh, has now 
assumed a practical shape. The question was first mooted about 
twelve months since, when it was thought that if a bridge were 














erected to span the river at the points named the speculation would 
pay a handsome dividend, and would also supply a long wanted com- 
munication between the western ends of the sister boroughs. 
Elswick is now thickly populated; houses and building space are 
wanted ; and there is plenty of open ground on the southern banks 
of the Tyne, whereon about Kedheugh a vast population could soon 
be accommodated. At present, people living at the west end of 
Newcastle who wish to get to the corresponding part of Gateshead 
have a long way to travel; but if such a bridge as is projected were 
erected, an easy and short route would at once be afforded. Mr. 
Askew, who owns the land on the Gateshead bank, contemplates 
laying out a large tract for building sites, stretching from Saltweli- 
lane to the river, and from Parrot-lane to nearly the High Level 
Bridge; and parallel with the course of the river a new street has 
been mapped out. Then, again, a new road, nearly level, will run 
from Saltwell-lane to the river, over the bridge, and to the end of 
Ord-street or the western front of Newcastle Cattle Market. As the 
Water Company are now seeking powers to carry their mains over 
the river from the western part of Newcastle, the new bridge scheme, 
it is confidently expected, will meet with the approval of that body ; 
and the plans provide for girders or supports through or upon which 
the waterpipes may be laid. In both plans the bridge will be wide 
enough to admit of a large traflic, and the footpaths will be railed off 
from the carriage road. When the bridge is opened and the direct 
railway route up the Team Valley completed, there is no doubt that 
the whole of the northern part of the Team Valley will become one 
vast centre of industry, by the erection of foundries, factories, work- 
shops, and yards. 

In referring above to the Cleveland iron trade, we should hay 
noticed that the position of the blast furnaces is as follows:—In 
blast, 84; out of blast, 19; building, 13. 

An important new railway project has been launched in Yorkshire. 
The proposed line is entitled the Hull, West Yorkshire, and Lanca- 
shire Railway, and consists of a main line and four branches. 

The new Lincoln and Honington Railway, which will shorten the 
route from Lincoln to London very considerably when completed, 
is now being carried out by Messrs. Kirk and Parry, the contractors, 
at various points. 

Great complaints have been made of late as to the “ chaostic” 
state of the trains on the Manchester, Sheflield, and Lincolnshire 
Railway, in the immediate neighbourhood of Manchester. Measures 
have been adopted for removing these grievances, as between Gorton 
and Ardwick. The line between Ardwick Junction and London Road 
belongs to the London and North-Western Company, and, therefore, 
the Manchester, Sheffield, and Lincolnshire Company, having no 
control, can have no responsibility for delays occurring there. The 
London and North-Western have, however, constructed a new double 
line for this distance, which, although apparently completed, is not 
opened. We understand that this line is to be assigned to the Shef- 
tield Company 
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Liverroot Patent Law Rerorm Assocratioy.—The first meeting 
of the Liverpool Patent Law Reform Association was held on 
Tuesday evening, at the Free Public Library, William Brown-street, 
for the purpose of hearing an address on patent law from Thomas 
Webster, Esq.,Q.C. The attendance was rather thin. The chair 
was taken by Lieut.-Col. Clay, President of the Association. The 
Chairman, on opening the proceedings, said the society had been 
formed in Liverpool to consider the present defects in the patent 
laws, and to assist similar associations in other towns, more es- 
pecially the one in Manchester, in pressing the necessity of patent 
law reform upon the proper authorities. He read letters expressive 
of regret at their inability to attend from Dr. Fairbairn, of Man- 
chester; Mr. John Ramsbottom, of Crewe ; and Mr. H. Bessemer, 
of London. Dr. Fairbairn states in his letter, as chairman of the 
asscciation in Manchester, that that body would be glad io actin 
concert with the Liverpool Association in endeavouring to obtain 
those reforms of the patent laws which were essential for the in- 
terests of the public and the protection of the honest inventors: 
He thought it might be desirable that the two associations should 
co operate together, and it was his intention to consult with the 
committee of the association over which he presided as to the ex- 
pediency of holding a meeting of the directors of both associations 
to concert measures for the purpose of giving effect to the sugges- 
tions and opiaions of both. Mr. Webster then proceeded with his 
address. He discussed the general principles of the patent law, ad 
vocating the right of inventors to a property in the creations of 
their own brains, and quoting in support of his views extracts irom 
the works of Jerem ntham, John Stuart Mill, and Adam Smith, 
He contended that the right of an inventor to the beneficial use of 
his own invention was equal to that of an author to the copyright of 
his work, or of any other possessor of property, and pointed out 
that a great stimulus to inventions wonld be taken away if men 
were deprived of the reward which they would naturally expect 
for their labours, if the common use of the invention were allowed 
toall. The patent law was the only fulcrum by which the inventor 
could compete with the capitalist, for if he were not protected by tha 
law, the capitalist could compete with him in his own invention an 
displace him. The reforms which he suggested in the present state 
of the patent law were—first, some prelimivary examination, to serve 
asa check on the indiscriminate issue of patents. An inventor, on 
applying for a patent, should be supplisd with information, 
regarding _ the sccumulated experience on the subject, so 
that he might be warned as to what had been done before, 
If, after receiving full information on the subject, ha 
persisted in demanding a patent, let him have it and 
take the consequence, buat Jet the warning given res 
corded. The next reform was with regard to the litigation of 
patents. The litigation at present was of such a character that if 
@ person with limited means was opposed to a person whose means 
were unlimited, the case was almost hopeless, Submitting ques- 
tions of this kind to a jury of twelve uniustructed men and a judge 
more ignorant on the subject than any of them, was one of the most 

ramount objections to ine whole system. What was recommended 
by the Parliamentary Commission on that point was that trials of 
patents, except in particular instances, where matters of pure. 
were in dispute, should be disposed of by a judge and two skilled 
assessors, to be chosen by the Court if the parties themselves did 
not agree with regard to them. A third objection to the patent laws 
was, that patents were obstructive; that was that a person might 
have a patent in a particular line, who did not care to practise it 
himself, and would not grant licences. He (Mr. Webster) did not 
believe that such an objection existed in fact; he thought it was a 
mere theoretical objection, which might exist in fact; but assuming 
that such a case did exist, the person might be compelled to graut 
licenses on fair terms, He ht be dealt with like the owner of 
an estate, whose land was required for the public benefit, but who 
could not be eK woignterty * _ to ay on ee its ys 
posal, and who was therefore co part w at a 
valuation. Some discussion followed the address, and the proceed~ 
ings terminated with a vote of thanks to Mr. Webster. 
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NOTES ON THE ELECTRICAL CONSTRUCTION 
OF DEEP-SEA TELEGRAPH CABLES. 
Ill. 

THE examples given by Mr. Clark of the application of 
Wheatstone’s empirical formula in the case of the Malta- 
Alexandria cable may be usefully taken as a starting point 
in illustrating the general bearings of this equation upon 

uestions in connection with deep-sea telegraphy, and also 
the deficient accuracy of the formula itself in cases where 
—as in one of these examples—the thickness of the in- 
sulating envelope in a cable bears a ee very 
high ratio to the diameter of the wire. We may here at 
once state that electricians are not limited to the formula 
in question, and that further on we shall have occasion to 
consider an expression for inductive resistance, and also 
for speed attainable in signalling, which is theoretically 
true under any conditions. We have, however, thought it 
advisable to illustrate the formula of Professor Wheat- 
stone at some length, since it has become very generally 
adopted, and, unless in exceptional cases, may con- 
sidered as sufficiently accurate for all practical purposes. 
Still, in electrical science, as elsewhere, perfect accuracy is 
desirable, more especially in a question which may very 
probably, within the next decade, involve the expenditure 
of several millions sterling. It has been stated—perhaps 
with less elegance than power of graphic illustration— 
that an inch, though in itself but a small unit of length, 
“is a great deal in a nose;” and, in the exceptional cases 
to which we allude, a very slight inaccuracy as to diameter 
may become of great moment when weight of material, and 
corresponding cost, have to be considered. Thus, for 
instance—though we do not intend to cite this as a case of 
any immediate practical import—the very great difference 
shown by Mr. Clark between the cost of doubling the 
efficiency of a cable on the one hand by increasing the 
diameter of the conductor, and, on the other hand, b 
augmenting the thickness of the insulating envelope, will 
become very much reduced when we take into account the 
facts:—First, that the proportionate weight of gutta- 
percha in the Malta-Alexandria cable (and in all other 
cables) is, so far as inductive resistance is involved, already 
in great excess of that indicated by economical considera- 
tions; and, secondly, that the weight of insulating 
material which is actually requisite in order to double the 
signalling speed without increasing the diameter of the 
wire, is much less than that indicated by Wheatstone's 
formula, The latter proposition can be verified only by 
comparing the result obtained by Wheatstone’s formula 
with that which follows from an expression which is sus- 
ceptible of mathematical proof; the former we have 
already entered upon, and propose to follow out in some 
detail, with a view more especially to the requirements of 
the student of submarine telegraphy. 


In the Malta-Alexandria cable the ratio (~ ) of the 


weight of copper to that of insulating material (per naut. 
or in the total length of cable, which is assumed to be con- 
tinuous), equals unity. When the gutta-percha, as in the 
example given at the close of the last article, is reduced by 


one-third, >= 1:5; and, assuming copper wire to cost 


1s, 6d., and gutta-percha 3s. 6d. per lb., the ratio () of 

efliciency to cost is augmented. But we may give a much 

higher value to the ratio or reduce much farther the 

proportionate weight of gutta-percha, before we obtain the 
maximum value of —, 
cost 

Professor Thomson has shown that—calling D the 

diameter of the insulated core, and d the diameter of the 


wire—the ratio of d to D which, with a stated outer 
diameter (D) of gutta-percha, would give the most rapid 


rate of speed in signalling is i = 0°6065. Thus, in the 


case of the Malta-Alexandria core (if it be required to pre- 
serve constant its diameter of 0°5in. whilst obtaining the 
highest value for 8, irrespective of cost), the diameter of 
wire which would, theoretically, allow of the most rapid 
transmission of signals would be about 0°303in.; and the 
same ratio between the inner and outer diameters would 
prevail when the maximum speed is obtained in the case of 
any other specified outer diameter. In other words, the 
maximum rate of speed with any given diameter of core is 
obtained when the diameter of the conductor is rather more 
than six-tenths of that of the core. An unnecessary amount 
of importance has, we think, been attached to this cireum- 
stance. Even supposing it to be applicable in the case of 
gutta-percha or other insulating material, the specified ratio 
of d to D is of interest merely in an abstract point of view, 
and has no bearing upon practice. What it is of practical 
importance to ascertain is the highest ratio of speed or 
efliciency to cost, that is to say, the proportions of copper 
and insulating material which will constitute the most 
efficient cable at a given cost—not the highest rate of speed 


2 . . . 2 1 
attainable with a given diameter of core. The ratio ‘ 


= 0°6065 could in fact be economically applicable only in 
the case where equal bulks of copper and insulating mate- 
rial might be equal in cost. Under no other conditions 
could there be any electrical or economical advantage in 
obtaining the maximam rate of speed possible with a given 
diameter of core. Since the price of any available insulat- 
ing material will in all probability be always much less 


than that of an equal bulk of copper, the ratio Pp = 0"6065 


will in any case be too high; and, in the case of copper 
and Sutta-percha, at the prices we have assumed to be 
peolicable to these materials, this ratio is evidently far too 

igh, since the prices of equal bulks of copper and gutta- 
rercha would here be approximately in the ratio of 1 to 


0°25. 


The ratio vd 





} = 96065 corresponds to a value for the 


ratio of the weight of copper to that of gutta-percha some- 


what higher than a= 5. This, of course, would allow 


only of an envelope of insulating material of very inconsi- 
derable thickness in comparison with the ordinary insula- 
tion of cables; and consequently the question of the 
conductive resistance of the dielectric would necessarily 
require to be taken into consideration before this ratio, or 
any approaching to it, could be safely applied in practice. 
This important point will receive our attention in due 
course. 


In adopting the ratio of af = 4 we shall be not very far 
from the maximum value for L . * Thus, diminishing by 
cost 


three-fourths the weight of gutta-percha in the Malta- 
Alexandria cable, the speed of transmission would be—~ 





‘00 <"100 3 700) 
) v— . 
g — (v/400 + 100 x9 - 7400)? x 400 _ 358, 
/ 400 
and the ratio of speed to cost becomes 4 = 0°565. 


633 
The diameter of the core will be, approximately, 
D= v 1300 = 36; and that of the conductor d= 400 — 


20, and the ratio of d to D will be - = 0°541, 


We have now to raise S. to the value which expresses 
the signalling capacity of the Malta-Alexandria cable, viz., 
581. Now when a constant ratio is maintained between 
the weight of copper and that of any given insulating ma- 
terial in a cable, 8 is simply proportionate to W + w, or 

$:S':: W+0o: W4+w. 
And thus the combined weights of copper and utta-percha 
requisite to obtain the required speed expressed as 581 may 
readily be found by a rule-of-three proportion, the ratio 


— = 4 being maintained constant. 


w 
358 : 581 :: 500 : 812 nearly. 
812 x 4 § 
Therefore W = —- = 649°6; andw= an ; 
and . 
V 649°6 x 162-4 x 9—/ 6496)? x 649+ 
sx ‘ ae y°6)* x 649°6__ 59, nearly (1) 


The cost of 650 lb. of copper at 1s. 6d. per pound, bein 
£48 15s., and that of 163 ib. of auteteelio, at 3s. éde 
about £28 10s., the cost per naut. of a cable constructed in 
accordance with the principle we have indicated, and of 
the same length and signalling capacity as the Malta- 
Alexandria cable, would be about £77, instead of £100, 
which is the assumed cost of the cable we have taken for 
our illustration. And not only would a eaving of 23 per 
cent. upon the cost of the last-mentioned cable be effected, 
bat the resistance of the conductor would at the same time 
be very considerably decreased. 

Let us now double the speed of transmission by varying 
w, that is to say, by increasing the thickness of the insu- 
lating envelope, whilst preserving constant the diameter of 
the wire. Referring to formula 4, it will be seen that 
under these conditions § varies as ¥2't, and vice verséd. In 
the equation last given— 1 
Sat = (6/6196 + 162-4 x 9— 4/6496)? = £523. 

The value of y2‘t’, proportionate to the square root of 
the thickness sought, will therefore be /2-t’/ = 9-046. 
Then 2-t’ = 90462 = 81°83 

d = V/649°6 = 25°487 

2 + d= 107317 

W + 9w’ = 107°317? = 10517 nearly 
11517 — 649°6 — 1207 
coca athe. =Vie 

The equation for speed thus becomes, according to our 
calculation— 1 
i (./649-6 + 1207 x 9 — 4/649°6)* x 649°6 _ 165 

Vi 649°6 ' 
or double the former value, nearly. 

The cost per naut. for this cable, at 1s. 6d. per lb. for 
copper wire, and 3s. 6d. per lb, for gutta-percha, would be 
about £260. The ratio between £77 {the cost of the 
former cable) and £260 is as 1 to 54 nearly; whereas, in 
the example given by Mr. Latimer Clark, the ratio 
between the cost per naut. of the Malta-Alexandria cable 
and that of a cable with a conducting wire of the same 
diameter and length, but in which the signalling capacity 
was doubled by increasing the thickness of the insulating 
sheath, was as 1 to 7°12. 

We will now double the signalling capacity of the 
cable first specified, by augmenting the diameter of the 
conductor whilst preserving constant the thickness of the 
insulating sheath. In this case, it will de seen that the 


162-4, 








and w= 





; d? W . ; 
speed varies as Va’ or as Vw - Assuming W as unity, we 
have to find for W’ a velue such as will admit of the 

w' 
equation y hoe 2. This value approximates very nearly 
v ’ 


2°53 
to 2°53, since W253 = 1-26, and ia 2007. 
The value of W’ will, therefore be :— 
W’ = 649°6 x 2°53 = 1643 nearly. 
d= ¥ 1643 = 40°53 
d + 2°t= 40°53 + 20°46 = 61 1early 
W' + 9’ = 61% = 3721 
,__ 3721— 1643 
ws 9 = 231. 
The equation for speed then becomes :— 
sc 1 
g — (Vv 1645 + 231 x 9— V1643)* x 1643 
¥ 1643 
> value of S being here a little above th indicated speed 
of 1162, “ 
The cost per naut, of th's cable would be nearly £164 ; 


and 


os TGs 








and the ratio to this sum of £77—the cost of cable No. 1— 
is as 1 to 2°13; the corresponding ratio of 1 to 2°3 in the 
example given by Mr. Clark being obviously too low, 
since the ratio of efficiency to cost would necessarily be 
increased by increasing the proportion of copper in the 
present Malta-Alexandria core.* 

It thus appears that, when the proportionate diameter 
of wire and thickness of insulation indicated by theo 
and by economical considerations are primarily adopted, 
any increase in the thickness of the insulating envelope 
which may be found necessary in order to subserve a 
practical purpose in obtaining a specified increase of s 
in signalling will not be attended with so great a disad- 
vantage in a pecuniary point of view as might at first 
sight have been anticipated from the example given in the 
report of the Government Telegraph Committee, 





* In the examples given by Mr. Latimer Olark, the equations for 
speed, according to the formula we have given, would be as 
follow :—Case 1. Malta-Alexandria cable, 


S= (400 + 40 X 9 — '400)3 x 400 = 881. 
‘ fm 





Case 2. Speed doubled by increasing 2°. 
me: (Vv 400 + 8900 x 9 — ¥Gn0)$ x 400 


JS. 400 


W and w being here the same as in the telegraphic report. 
And, Case 8, Speed doubled by increasing d, 


g = (7/1008 + 496 x 9 — /1008)} x 1008 _ |. 
4/1008 E 
In this case W = 1008 instead of 1070, as given in the telegraphic 
report, and w = 496 instead of 855. 





= 1163, 


CONCERNING LOCKS AND KEYS. 

Ir “ Love ” has “ laughed at locksmiths” ever since there were 
locksmiths to laugh at, the mirth of Cupid has been directed 
towards that particular class of mechanics for a period exceeding 
four thousand years. 

The great antiquity of locks and keys is proved by frequent 
allusions both in the works of ancient classical writers and also in 
the pages of Holy Writ. Aratus, in his description of the Constel- 
lation Cassiopeia, states that in shape it resembles a “key,” the 
stars to the north composing the curved part, and those to the 
south forming the handle. In those early ages keys were invari- 
ably curved in the stem, and the handle was usually composed of 
brass or ivory. The poet Ariston, in his “ Anthologia,” applies to 
akey the epithet Ba@veap7n, i.e., one that is much bent. Accord- 
ing to Eustathius, these keys in shape resrmbled a sickle, and 
were so large that they were not unfrequently carried on the 
shoulder, as reapers carry their sickles in these days, This 
statement is confirmed by Callimachus in bis “ Hymn to Ceres, 
where he represents the goddess assuming the form of Nicippe, 
her priestess carrying a key, superhumalem, er “ fit to be borne on 
the shoulder.” But probably the most extraordinary allusion to 
locks and keys to be found in the works of the classical writers 
occurs in Homer’s Odyssey (xxi.), where we read that one of the 
heroi Penelope—“‘tvok a brass key, very crooked, and tipped 
with ivory,” wherewith to open the wardrobe. The passage is 
thus rendered in Pope's translation :— 

** A brazen key she held, the handle turned 

With steel and polish’d ivory adorned, 

The bolt, obedient to the silken string, 

Forsakes the staple as she pulls the ring ; 

The wards, respondent to the key, turn round, 

The bars fly back, the flying valves resound, 

Loud as a bull makes hil) and valley ring, 

So roared the lock when it released the spring.” 
In the sacred writings reference is made to keys in Judges 
chap. iii., ver. 25) and in Isaiah (chap. xxii., ver. 22), and 
locks are mentioned as having been used in the rebuilding of 
Jerusalem, by Nehemiah (chap. iii., ver. 6), 

These references do not, however, o us any distinct idea as 
to the form and construetion of the locks used in those remote 
ages; but there is reason to conclude that ~< were of simple 
design, and for the most part made of wood. The most ancient. 
lock of which we have any descriptive record is of Egyptian 
origin, and is still in use in that country. Rude sketches of these 
tool, found sculptured among the basso relievos of Karnak and 
the Herculaneum, prove their fantiquity, and at the same time 
reveal the astonishing fact that through all this lapse of years 
they have undergone no material alteration either in form or con- 
struction. 

For the following description of the Egyptian lock we are in- 
debted to Mr. E. B. Denison, Q.C.:—* In this lock three pins fall 
into a similar number of cavities in the bolt, when it is pushed in, 
and so hold it fast. They are raised again by putting in the key 
through the large keyhole in the bolt, and raising it a little, so 
that the pins of the key push up the locking pins out of the way 
of the bolt. The security of this lock is very small, as it is easy 
to find the places of the pins by pushing in a pieco of wood 
covered with clay or tallow, on which the holes will leave their 
impress, and the depth can be easily ascertained by trial.” Locks 
of this description have for many centuries been in use in some 
parts of Cornwall and the Faro Islands, where it is believed they 
were first introduced by those Pheenician merchants who traded 
with the Cornish miners in the days of Britain’s infancy. 

During the middle ages locks of great complexity were made in 
various parts of the Continent, having fixed wards as their secu- 
rity. These locks were mostly very elaborate in design and chaste 
in execution. We have before us a sketch of an ancient serrure 
de Tabernacle, manutactured in Gaul, which throws some light on 
the locks of medieval times. The escutcheon surrounding the 
keyhole is surmounted by a representation of our Saviour, and on 
either side are the figures of two angels. The other parts of the 
lock are most elaborately engraved, the edges being lined with 
beads and scrolls. The keys are finished with correspondi 
beauty and symmetry, and the whole presents a combination o 
art and handicraft such as is rarely witnessed in modern manu- 
facture. 

Another ancient lock, in which the security is derived from 
levers cr “ tumblers,” was originally made in China, of wood, and 
is now in extensive use throughout the Celestial Empire. It is 
strange that although this lock has been general among the Chinese 
for centuries, it was not known in England until within the last 
seventy years, when its principal feature of construction was 
patented by Bramab. : ; 4 

The only other lock of olden times to which we shall refer is 
the letter lock, commonly made in the form of a padlock, and is 
so constructed that the letters of the alphabet, which are engraved 
on four revolving rings, may be required to spell a certain word or 
number of words before the lock can be opened. The security is 
in reality very small, although the lock is apparently complex, 
and the invention is now regarded as more curious than useful. 
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In the fifteenth and sixteenth centuries the letter lock was well 
known in England, and frequent allusions to it occur in the 
comedies of that period. In Beaumont and Fletcher's play of 
“‘The Noble Gentleman ” (act v.) we read— 

** A cap case for your linen and your plate, 

With a strange lock which opens with A M EN.” 
In a poem addressed by Carew to May, congratulating the latter on 
the success of his “‘ Comedy of the Heir,” acted a.v. 1620, by the 
Company of Revels, occurs the following passage :— 
** As doth a lock, ‘ 

That goes with letters; for till every one be known, 

The lock’s as fast, as if you had found none.” 
Half a century afterwards, however, one M. Regnier, Directeur due 
Musée d'Artillerie in Paris, falsely claimed the credit of being the 
original inventor of the letter lock. In the Memorabilia of 
Vanhagen von Euse we find some interesting information respect- 
ing M. Regnier and his lock :—“ Regnier was a man of some in- 
vention, and had taken out a patent for a sort of lock, which made 
some noise at the time. Everybody praised his invention and 
bought his locks. They consisted of broad steel rings, four, five, 
or eight deep, on each of which the alphabet was engraved. 
These turned round on a cylinder of steel, and only separated 
where the letters forming a particular word were in a straight line 
with one another. The word was selected from among a thousand, 
and the choice was the secret of the purchaser. Any one not 
knowing the word might turn the rings round for years without 
succeeding in finding the right one. The workmanship was ex- 
cellent, and Regnier was prouder of this than of the invention 
itself, which latter might well be contested. I had a vague recol- 
lection of having seen something of the sort before, but when I 
ventured to say so my suspicions were treated with scorn and in- 
dignation, and I was not able to prove my assertions ; but many 
years afterwards a book fell into my hands which as a boy I had 
often read with diligence, in which Regnier’s lock was suddenly 
displayed. The book was called ‘ Silvestri a Petrasancta Symbola 
Heroica,’ printed at Amsterdam in 1682, and contained a picture 
to which was attached the following explanation—Honorius de 
Bellis, serule innexe oribus volubilibus ac literatis circumscripsit 
hoclemma. Sorte ant labore. However, neither luck nor labour 
would have done much more towards discovering the secre‘ of 
opening Regnier’s locks from the variety of theis combinations ; 
and their security seemed so great that the couriers’ despatch 
boxes were generally fastened with them.” 

We have referred more particularly to these four descriptions of 
locks, viz., Egyptian, warded, lever, and letter, because from them 
the main principles of all modern locks are derived. 

The introduction of lock manufacture into England took place 
as early as the reign of King Alfred, and in the twelfth century 
the productions of English artisans in this department of industry 
had reached a degree of comparative perfection. From the four- 
teenth to the end of the sixteenth century locks were usually very 
elaborate and complicated pieces of mechanism, and when fixed on 
decorative works they formed very oe ornaments. A 
massive article made at the end of the fourteenth century may 
still be seen on the door of the parish church of Snodland in 
Kent. The principal keyhole of this lock is covered by a plate of 
strong but ornamental iron, which shuts over it as a hasp, and 
which is secured by a second key. Also in Winchester Cathedral 
is a lock of about the same age. ‘This article is also very mas- 
sive, being made entirely of metal, and is mounted with elaborate 
brass ornaments; the working and interior part is let into the 
door, the ornamental portion only being exposed. 

During some recent excavations at Salisbury an interesting dis- 
covery was made which conveys some idea of the antiquity of the 
latch-key. A number of these articles were found with many 
other relics of the past, the probable age of which aroused con- 
siderable controversy. At length, however, the opinion of Mr. 
J. Y. Ackerman, F.S.A., the eminent archeologist, was obtained, 
and that gentleman eventually set the matter at rest by producing 
satisfactory proof that the keys in question belonged to the 
fifteenth century. 

The following entry is made in the “ Booke of the Accounts of 
the Manor of Savoy,” published during the reign of Richard I. : — 

‘* In ij stocklokkes pro ij ostiis predicts turrisempt xxd. 
Et in ij haugelokkes (padlocks) pro pradictw turre xvjd.” 

The “ Durham Booke,” bearing date a.p. 1531, also contains the 
following :— 

* Et in 2 hauklokkes emptis de Willielms Mirefelde 10d. 
Et in 2 stocklokkes (8d.) et 3 hanklokkes (6d.).” 
During the reign of Queen Elizabeth one Mark Scaliot, a black- 
smith, is reported to have made a lock “consisting of eleven pieces 
of iron, steel, and brass, all of which, with a pipe key, weighed 
only two grains of gold.” 

In the reign of Charles II. some mechanical genius invented 
the first “detector” lock, which is thus described by the Marquis 
of Worcester in his “ Centurie of Inventions :—“ This lock is so 
constructed that if a stranger attempt toopen it it catches his hand 
as a trap catches a fox, though so far from maiming him for life, 
yet so far marketh him that if once suspected he might easily be 
detected.” A steel barb appears to have been concealed inside the 
keyhole, so that if any person should in ignorance overlift a 
certain tumbler the barb would be forced by a spring through the 
keyhole into his hand. It is related that while testing this lock 
the patentee was himself accidentally visited by the barb, a 
circumstance which doubtless inspired him with implicit con- 
fidence in the efficacy of his invention. 

Mr. F. W. Fairholt, F.S.A., has furnished some interesting in- 
formation on ornamental keys, in the course of which he states 
that some century or two ago key handles were always elegantly 
decorated in patterns more or less intricate in proportion to the 
destination of the lock to which they belonged, whether it was for 
common security, or for the magnificent cabinets of the middle 
ages, the locks and keys of which are as elaborately worked as the 
furniture to which they were affixed. In the seventeeth century 
the handles of keys were in some instances so entirely composed of 
scrolls and ornaments that they bore some resemb!ance to network. 
In the centre of the bow was usually inserted a cross, a very 
common ornament at that period, and foliage was also extensively 
introduced into the decoration of these articles. 

As an example of the ingenuity displayed by locksmiths of 
former times, we may quote the following from a letter written by 
a gentleman residing in Northamptonshire :—‘ The readers of the 
poet Cowper are familiar with the fact of the kindness displayed 
toward him by the Throckmorton family, who placed a room at 
his disposal in the village of Weston Underwood, Northampton- 
shire. On the door of this room was a brass lock of superior 
workmanship. The principal feature of the ornamentation con- 
sisted of a mezzo relievo figure of a man, clad in jerkin and a 
cavalier’s hat, and holding a gun, asif in the act of watching 
against a surprise. By means of a small pin one of the legs of 
the figure was made to move, disclosing the keyhole. There is 
toward the right hand a dial face closely studded with double 
rows of figures, also an inscription with the maker’s name— 

Jomannes WILKES, FEcIT BrrMINnGHAM, 
The style of the costume ef the lock would point out the date of 
the lock as towards the end of the seventeenth century. 

The first patent for a loek was granted in the year 1774, since 





which time not less than 120 inventions and improvements in 
locks and latches have obtained the protection of the patent laws. 
Of this large number, however, only a very small proportion have 
escaped that dread obscurity into which so many patents fall. We 
may briefly notice a few of the more prominent, in the order of 
their seniority. 

Almost the first lock patented after the establishment of the 
patent law was one which has rendered its inventor famous in the 
annals of locks and keys. Mr. Robert Barron, of London, a 
mechanic of considerable ingenuity, obtained for himself, in the 
year 1774, the right of constructing locks in which the security 
was effected by fixed wards, with the addition of lifting tumblers 
or levers. This invention was at once received with favour, and is 
still in great demand, being both useful and secure. In the 
original lock were two tumblers, and this number is now generally 
introduced. These tumblers are — their proper position by 
a steel spring; attached to the tumblers are studs, which retain 
the bolt in its locked position ; and it is only by the application of 
its own key, which is cut in steps of different radii, to correspond 
with the varying lifts of the two tumblers, that the latter can be 
raised to the exact height to bring the studs into a line with the 
slot in the bolt, and thus allow the top step of the key to act 
upon the talon and unlock it. Any attempt to pick the lock is 
frustrated by a number of upper transverse notches in the bolt, 
which renders it impossible to tell when the tumblers are lifted 
the required height. 

In the year 1784, Mr. a Bramab, of Piccadilly, London, 
patented a lock which has perhaps attracted greater publie atten- 
tion than any other to which we could refer. In this lock a 
sliding bar or bolt was fixed, in the edge of which was cuta 
number of notches. Into these notches are placed an equal 
number of small bars, so as to prevent the motion of the bolt 
until their removal was effected. This could only be done at 
their extremities, no other part being exposed, and these ends 
have always an equal projection when the bar is set fast. It is 
only, however, when each small bar has exactly received its due 
motion that the large bolt can be set at liberty, aud when the 
pressure of the key is again withdrawn they fall instantly into 
their “aes notches and secure the bolt. In this lock a com- 
pound of both endway, pushing, and revolving motion is given to 
the key, instead of the simple rotary movement of Barron’s lock. 
Although the Bramah lock differs entirely in form from the 
tumbler lock, its principle of action is precisely the same. In the 
tumbler lock there are a series of spring latches or tumblers, each 
of which has to be raised to a certain position to allow a pin or 
stump fixed to the bolt to pass ; and in the Bramah lock, as we 
have observed, there is a series of slides, each of which has to be 

ressed down to a certain position so as to pass the locking plate 
ase the bolt can be moved. 

For many years this lock was exhibited in Mr. Bramah’s shop 
window in Piccadilly, to which was attached a label with these 
words :—Notice.—The artist who can make an instrument that 
will pick or open this lock will receive two hundred guineas the 

ent it is produced.” Among the thousands who were 
attracted from all parts of the world to the metropolis during the 
great Exhibition of 1851 was Mr. Hobbs, an American 
mechanician, who haviug noticed the challenge, eventually 
accepted it, and to the surprise of everybody succeeded, after 
sixteen days’ perseverance, in opening the lock whose reputed 
security had almost passed into a proverb. The event created con- 
siderable public excitement, established Hobbs’s fame, and gave a 
stimulus to the lock trade, such as it has never received before or 
since. 

The original patent for Chubb’s lock was obtained a.p. 1818, by 
Jeremiah Chubb, which has been modified and improved upon by 
the successive patents of Charles Chubb (1824), by Charles Chubb 
and Ebenezer Hunter (1833), by John Chubb (1846), and by 
John Chubb and Ebenezer Hunter in 1847. In the last patented 
lock are retained all the peculiarities of the former inventions, 
with many practical improvements and additions. It consists of 
six separate and distinct double-acting tumblers, with the addition 
of a “detector,” by which any attempt to pick or open the lock 
with a false key is immediately notified on the next application of 
the a. The detector is the great and peculiar feature by 
which Chubb’s lock is so well and deservedly known. It consists 
of a spring, which so long as the levers are lifted with exactness 
by the true key remains inactive ; but should the levers, raised by 
a false key, vary in the slightest degree, this spring instantly 
secures the bottom lever, and renders the bolt immovable. When 
the true key is applied while the detector spring is “on duty, the 
former has to be turned the reverse way, and the spring restored 
to its original position, and the lever is then set at liberty. Chubb’s 
locks, like the others to which we have referred, are made in series, 
having a separate and different key to each, and a master-key for 
opening any number that may be required. So extensive are the 
combinations that Mr. Chubb assures us that it would be quite 
— to make locks for all the doors of all the houses in 

ndon, with a distinct and different key to each lock, and yet 
there should be one master-key to pass the whole! A most 
complete series of locks was constructed some years ago by the 
late Mr. Chubb for the Westminster Bridewell. It consists of 
1,100 locks, forming one series, with keys for the master, sub- 
master, and wardas. At any time the governor has the power of 
stopping out the under keys, and in case of any surreptitious 
attempt to open alock and the detector being thrown, none of the 
under keys will regulate it, but the governor must be made 
acquainted with the circumstance, as he alone has the power with 
his key to restore the lock to its original state. Barron’s, 
Bramah’s, and Chubb’s locks are made for all purposes, from the 
smallest cabinet to the largest fortress gate. 

We can only eaumerate a few of the other patents still in use. 
Summerford’s doable-acting draw tumbler, that is, a tumbler 
which is drawn down by the key instead of being lifted up; 
Sanders’s doubleacting, sliding, and lifting tumbler. Aubin’s 
revolving curtain, closing the keyhole during the revolution of the 
key ; Carpenter md Young’s lift-up bolt, i.c., the substitution of 
perpendicular for horizontal motion to the latch bolt of rim and 
mortice locks. Baillie’s lock, with secret and secure fixings, 
Cornthwaite’s, Dace’s, Parson’s, Price’s, Wolverson’s, Carter’s, and 
Walters’s, are anong the more important. Alaram bells are 
attached to some locks, and others have been contrived so that 
any attempt at violation would result in the loud report of an 
appended fire-arn; but, as a rule, these ingenious contrivances 
are more curiousthan useful. 

The principa) seat of the lock trade in England is South 
Staffordshire, paiticularly the towns of Wolverhampton, Willen- 
hall, Walsall, Wednesfield, and the adjacent hamlets. All these 
oo have mow or less been engaged in the manufacture of 
ocks and keys fa upwards of two centuries. As some particulars 
were given in a ecent number of Tue Encineer* respecting the 
industries of these localities, it will only be necessary to refer 
briefly here to ths leading features of the Jock trade as carried on 
in those towns. . 

The branches of the trade peculiar to Wolverhampton are 
levered, cabinet, and fine plate, or common stock locks, while in 
the other towns the manufacture is confined te warded locks, 


* See the article m “‘ The Industries of the Black Country,” page 128. 











including pad, dead, rim, mortice, drawback, and other well kno 
descriptions in general use. ‘ ri 
In Wolverhampton there are upwards of 100 establishments for 
the manufacture of locks and keys; and it is estimated that the 
number of artisans which a century ago was computed at 141 now 
exceeds 2,000. The locks manufactured here, mostly on the 
sare pent of Barron, Bramah, or Chubb, include till, drawer, cup- 
oard, pad, and door locks, in almost every conceivable designs, and 
at a ranging from 5s. per dozen to £5 each. The fine-plate 
locks, made chiefly in the rural villages lying between Wolver- 
hampton and Penkridge, vary in price from 7s. to 20s. per dozen, 
and are sold in enormous quantities. 

_The locks chiefly manufactured at Willenhall are similar in 
kind, but of inferior quality to those peculiar to Wolverhampton 
with the exception of the fine plate, which are not made here. 
Rim locks—i.c., door locks opened with knobs and key, and having 
two or three bolts—are e in numberless qualities, from 15s. 
per dozen to £1 each, both in brass and iron. They are chiefly 
made on the principle of Carpenter and Young’s patent for export 
trade, and with the original horizontal motion for home trade. 
Dead locks are those which have only one large bolt, worked by 
the key, and do not catch or spring like rim locks, They vary in 

rice from 6s, to 50s. perdozen. Drawback locks are chiefly used 

or hall doors, and resemble dead locks, with the addition of a 
springing bolt, which is drawn back by a brass knob on the inside, 
or by the key on the outside. Mortice locks can be made on 
either the dead, rim, or drawback principle, and are constructed 
so that they can be morticed into the door, nothing except the 
front part, technically termed the “fore end,” being visible. These 
are higher in price, varying from 24s. to 100s. per dozen. Pad- 
locks are too well known to need description. These are made in 
enormous quantities, both in brass and iron, and at prices varying 
from 6d. to £1 per dozen. Cabinet locks employ the manufac- 
turing ingenuity of the outlying hamlets, but are of much inferior 
quality to Wolverhampton make. Willenhall locks are, as has 
been observed, all warded, the wards varying of course in strength 
and quality, known as common, fine, round, sash, and solid wards. 
The number of separate workshops in the lock trade here is as 
follows :—Rim, dead and drawback, 75; Padlocks, 65; cabinet 
locks, 50; keys (including stampers), 40; mortice, 25; miscel- 
laneous, 20—total, 275. The number of persons employed is 
estimated at upwards of 3,000, and the total number of locks manu- 
factured here, of all descriptions, exceeds 20,000 dozens weekly. 

At Walsall the lock trade is only a supplementary branch of 
industry of recent introduction. The descriptions made here are 
principally the cheaper kinds of pad and cabinet, and the number 
of persons employed is 400. 

Wednesfield is chiefly noted in the lock trade for the manufac- 
ture of cabinet locks, and various kinds of keys. 

The total number of lock and key factories in the district is 
upwards of 450, and the entire number of workpeople exceeds 


6,000. 

The condition of the artisans engaged in this branch of industry 
has been much improved of late years, but there is still room for 
further improvement. The average hours of labour are from 
6 a.m. to 8 p.m.; but in many instances these hours are exceeded, 
The employment of women in the trade is not extensive, the 
proportion being about 10 per cent. The apprentice system is by 
no means so general in the lock trade as was the case a few years 
ago. In 1841 the number of apprentices employed (chiefly 
brought from the union workhouses) in Willenhall and Wednes- 
field alone was 615; in 1851 the number had been reduced to 
376, and in 1861 to255. The treatment of these youths is also 
more considerate and humane than when pictured by Mr. Disraeli 
in “ Sybil,” twenty years ago. The earnings of locksmiths vary 
from 18s. to 40s. per week, and although the custom of “ drink- 
ing the health of St. Monday” is still observed, yet as a rule the 
locksmiths work much steadier than was their wont in years gone 
by. In morals and intelligence they have improved, as a class, in 
proportion to the increase of educational and other advantayzes 
placed within their reach. 

The lock trade is rapidly extending, and is not now confined to 
South Staffordshire, but has been introduced with success into 
London, Lancashire, and other districts. 

The principal foreign rivals with which English lock- 
smiths have to contend, are those of America, France, and 
Germany. The advantage possessed by the former is chiefly the 
fineness of the sand used in easting, which is.so much superior to 
that used in this country that American locks and keys can be 
cast with such accuracy as not even to require the finishing touch 
of a file. This considerably reduces the expenditure of manual 
labour, and an artisan in the States recently wrote a letter to 
his friends in England in which he told them that he could make 
door locks at the rate of 150 per day, the average rate at which 
such articles in England are made being about one dozen per day. 
The locks made in. America are, however, unenduring and insecure, 
and are not likely to injure the demand for English locks in 
other markets, although the latter have now little sale in America. 
The characteristic feature of Continental locks is their chasteness 
and elaborate decoration, in which our French neighbours, 
especially, greatly excel. Their locks lack, however, the strength 
and practical usefulness of English articles, and the latter do not 
yet suffer much from the competition, English locks being pre- 
ferred in almost every market on the globe. It cannot be denied, 
however, that Mr. Ruskin’s theory, on the union of art and handi- 
craft, might be studied with advantage by the locksmiths of this 
country, to whose productions might be given increased symmetry 
and beauty, without in any way destroying their more practical 
qualities. ; Y 

The development ef new empires, and the opening of additional 
colonies, give good promise of the future prosperity of this branch 
of industry. As civilisation extends, the demand for locks and 
keys must of necessity increase, and be maintained so long as 
there are treasures to keep and relics to preserve. But when the 
day dawns of which poets dream, and seers foretell, when the 
world shall rejoice in the Millenium light, and resemble Long- 
fellow’s Acadian village, where 

** Neither locks had they to their doors, nor bars to their windows, 

But their dwellings were open as day and the hearts of the owners,” ' 
then, and not till then, will our treasures no longer need the 
guard of lock and key, and the locksmith, like Ovhello, ‘ fiud his 
occupation gone.”’ 








Sourn Kenstncron Museum.—Daring the week ending 25th 
November, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
7,655. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.) open from [0 a.m. till 4 p.m., 1,489. 
Total, 9,140. From the opening of the museum, 5,663,814. 

Tue Paciric Ramway.—(From our Correspondent. )}—Some 2,000 
or 3,000 men are now employed on the western division of the 
Pacific Railway of North America, the greatest activity being 
centred in the Navada mountains. This railway, which is much 
wanted to develope the mineral and other resources of the far west, 
will, sooner or later, unite New York and San Francisco with the 
Mississippi. A large amount has been subscribed in California only 
for this undertaking. ‘The intermediate states will probably con- 


tribute according to their population and produce. 
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Australian Gop Mines.—At Ballarat the Red Jacket Mining 
Company recently had to cease work for a week, in substituting a 
plunger pump for some Californian machinery which they had 
erected, and which was found nearly useless; the delay entailed 
considerable loss. The Derby Company also had a falling off in the 
yield just before the departure of the last mail, owing to a portion of 
the men being employed in putting in a level to connect the old 
workings with a new shaft. The;last{report from this mine states 
that during the preceding week 95 tons of quartz were crushed, 
yielding 225 oz. 19 dwt. of amalgam and 7 oz. of gold, which was 
considerably less than the average amount. Opening the old 
working to the new shaft would occupy about three weeks. The 
Grand Junction Extended Company, Happy Valley, obtained 
216 oz. 4 dwt. of gold in the fortnight ending September 19th, and 
as there is evidence that the yield will shortly be increased, the 
value of the sbares is going up. A fortieth dividend of 12s. per 
scrip has been declared. The Nelson Reef Company, at Bendigo, 
has sunk a new shaft, which is timbered the whole depth through 
the old workings. In the course of the fortnight ending Septem- 
ber 19th 91 tons of stone were crushed at these workings, producing 
80 oz. 14 dwt. of gold. The Caithness Gold Mining and Quartz 
Crushing Company has been wound up, and re-formed into the Bet 
Bet Gold Mining and Quartz Crushing Company, capital £7,500, in 
shaves of £l each. A meeting of the Daylesford Extension Com- 
pady was held at Melbourne on the 16th September, and the 
manager was empowered to borrow £1,000 on mortgage of the 
plant and claim. The Talbot Leader states that the aborigines of 
the neighbouring district seem to have a peculiar faculty for 
picking up valuable nuggets of gold. On the 14th of September 
the remnant of the Daisy Hill tribe, while wandering about the old 
holes in Blacksmith’s Gully, Amherst, picked up a nugget weighing 
Goz. Mr. Douglas, of that town, having changed their gold for 
notes the party spent about half of the cash on new clothes, and ad- 
journed with the balance into the bush. 

Tue Matta ayn ALexanveta TeLecrapa.—The Malta Observer 
states that the Malta and Alexandria submarine telegraph Jine has 
been leased by the Telegraph Construction and Maintenance Com- 
pany for a period of forty years. The lessees undertake to pay the 
Government £15,000 a year rent for the line, to keep it in proper 
repair, and to deliver it over to the Government at the end of that 
time in good working order. Mr. George Gibson, the late govern- 
ment superintendext of the line at Malta, has returned to England. 

Tue Benpico AcricutturaL Society.—The show of this society 
was held at Sandhurst, Australia, on the 20th of September last, the 
visitors numbering more than 3,600, and upwards of £150 being 
taken at the gates. Prizes were given as usual for the best of all 
classes of live stock. In agricultural machinery and implements, 
Messrs. Robinson and Co., of Melbourne, carried off the prize for the 
best winnowing machine; and Mr. George Grant for the best swing 
plough, also wheel plough and subsoil plough. The prize for the 
best reaper and mower was awarded to Messrs. Hutchinson and 
Walker, of Kyneton. Messrs. G. and J. Holmes obtained the prize 
fur dairy utensils and cheese presses. 

Discovery or Coprer Ort.— Now that Government statistics prove 
that the yield of copper ore from English mines is diminishing, and 
tbe copper smelters at Swansea and elsewhere are drawing largely 
upon foreign countries, fresh discoveries of deposits of ore are of 
interest. The Melbourne Argus announces that copper ore has been 
discovered in the Ovens district, and samples were on the point of 
being sent off in bulk by one of the Murray River steamers. 

Tue Mersey anp Detoratne Rartway.—The legislative council of 
Tasmania is considering the Launceston and Western Railway bill, 
and has made an endowment in the shape of a grant of land, to the 
Mersey and Deloraine Railway Company. In consequence of the 
vigour inspired by this ¢rant the directors have resolved to follow 
the recommendation of the engineer, and to widen the gauge to 
4{ft. Gin. They have also seut to England, through Mr. Askin 
Morrison, for rails and a for the portion of the line in pro- 
gress, and the substructure will be ready for them by the time of 
their arrival out. ‘Tenders have been invited for the extension of 
the line from Caroline’s Creek to Latrobe, and it is expected that 
withia two years trains will be running from Deloraine to the 
Mersey. 

Tue New Zeauanp Goup-rretps.—The exploring 3 party employed 
in the examination of the Thames district have had their progress 
stopped by the native chiefs, and Mr. Commissioner Mackay, who 
alove had considerable influence with them, had previously been 
called away to Coromandel. The whole district in the neighbour- 
hood of Kanaeranga is known to yield gold, and bears every appear- 
ance of a good gold-producing country. The quartz in the 
neighbourhood is of good quality, so much so that men of the party 
have bought blasting implements in the hope that the natives will 
allow them to test it. There is no doubt that when an understand- 
ing exists between the natives and the English Government, that 
the former will be protected, and reimbursed for all the gold taken 
out of the land, they will allow operations to anapar In the mean- 
time they plead that mining operations interfere with their kumera 
grounds, or pig-runs. Fora time the explorers had worked profita- 
bly, the gold coming out of the slaice boxes with black sand, with 
which it might be seen thickly intermixed, but the natives, judging 
perhaps from experience, quickly stopped operations, not thinking 
it right to let the white man obtain too much gold till their claims 
were protected. The Kapanga Gold Mining Company’s workin; 
have recently produced 578 ounces of gold in two or three w 
only. The value of the gold exported from the port of Auckland 


from the 26th of July last to the 28th of August, both days inclusive, | 


was £1,560. 

Torprepors IN France.—The Messager du Midi announces that in 
a few days the value of torpedoes in naval warfare is to 
thoroughly tested at Toulon. The steam frigate, Le Vauban, with 
engines of 540-horse power, is to have her guns, engines, and masts 
removed, and will then be blown up by torpedoes in the presence ob 
the Vice-Admiral M. de Chabannes. 

New AppLicatTion OF GLYCERINE.— Cosmos states that it has long 
been suggested that glycerine should be employed to preserve the 
plasticity of the clay used by modellers. Recent experiments have 
proved its value for this purpose, and it has been shown that clay 
saturated with glycerine may be kept in a warm room for two 
months, and yet be as plastic as on the firstday. These experiments 
were commenced by completely drying the clay, reducing it to 
powder, and afterwards mixing it with the requisite quantity of 
glycerine of 1:231 specific gravity, equal to 27 deg. Baume. If, 
however, the glycerine be added to damp clay, the water will slowly 
evaporate, and the remaining mass lose its plastic qualities. One 
kilogramme of dried clay requires 50 grammes of glycerine, and 
yields 250 centimetres of plastic clay. However, 100 kilogrammes 
of glycerine of 26 deg. to 28 deg. Baume, as sold in commerce, costs 
92 francs, or perhaps a little Jess when purchased in very large 
quantities. To render plastic 250 cubic centimetres of clay, it is 
necessary to add 41c. 4 of glycerine. In experiments on a small 
scale there is a loss of glycerine, which comes off the clay and 
adheres to the hands, the chisel, and the palette, but in @ masses 
the loss is less sensible, the clay preserves its plastic qualities, and 
may be preserved indefinitely for the use of the sculptor. It admits 
also of the employment of ordinary clay, even for the most delicate 
work, and keeps it at the same consistence at all temperatures. 

Tue Incevsration oF STEAM Borers,—M. Camille Schnaiter states 
that in the schistose beds that overlie the lignites of Fobnsdorf, a 
clayey substance has been found, which has effectually prevented 
the formation of any incrustations in the steam boilers used in the 
mining operations of that locality. ‘The fact was first discovered at 
the works at Lorenzschact. In digging the pits at this place a bank 
of the clay was pierced, and the leakage water from the clayey 
Stratification was raised by the pumps. This water was used for 
the boilers of the engines, and after three months service the cides 
of the boilers were found covered with a thin white substance, easy 
to remove, and the metal beneath clean and unaltered. This sub- 
Stance was found to be nothing but the clay contained in the water, 


which acted mechanically in the prevention of the deposition of 
other foreign matter on the sides of the boiler. Those who were 
convinced that the good condition of the boilers at Lorenzschact 
was caused by the clay, next made experiments with the clay at the 
boilers of Josepchact, which suffered considerably from the bad 
quality of the water used, the latter being highly charged with 
foreign matter. Some of the clay was added to this water, and some 
was put into the boiler before the water was allowed to enter. All 
the parts of the boiler on which the clay was thrown were alter- 
wards found free from the incrustation which thickly covered all 
the other parts. This proved the necessity of imitating as closely 
as possible the condition of the water at first raised from the mine, 
and the clay was put into the water in a state of emulsion. By 
mechanical means this was done in the tanks, and from that time 
the boilers supplied by the impure water of Josepchact have been 
no more troubled with incrustations. 

Puorocrarus in Naturat Corours.—For many years M. N. de 
St. Victor has worked single-handed at the pro of producing 
photographs in natural colours, and has made some progress since 
the time when he sent a box of his photographs to the jurors of the 
last International Exhibition. In a recent note to the Paris 
Acad of Sci he stated that he had succeeded in obtaining 
pure blacks, as well as natural colours, by the use of strongly 
alkaline developing solutions. His heliochromic pictures also are 
better fixed than hitherto, so that they will now last several days 
instead of several hours. In the course of his experiments he dis- 
covered the curious fact that strontium and other salts which colour 
the flame of alcohol, will produce the same colours on his photo- 
| graphic plates. Natural compound colours, such as the green of 
| precious stones, are reproduced with ease by his process, yet an 
artificial green colour, made by theadmixture of yellow and blue, 
will only give one of these colours on the plate, not the mixed green. 
M. de St. Victor can dress up a doll, or paint a picture, choosing 
his own colours, which he can perfectly reproduce in the camera 
with his photographic plates as at present prepared. te has 
promised at a forthcoming meeting of the A of Sci to 
exhibit some heliochromic stereograpbs, in which all the natural 
colours will be perfectly rendered, as well as the glitter and lustre 
of metals and precious stones. earls are pictured by his process in 
vivid reality. 

Tue Late Tareatenines or Vesuvivs.—M. Fouqué has recently 
visited Vesuvius and the gaseous caves in the vicinity of Naples. 
He states that a few days after the commencement of the eruption 
of Mount Etna, it will remembered that Vesuvius all at once 
= on & menacing aspect, and began to throw out cinders and red 

ot stones in such a manner that the ascent of the central cone was 
impassable for many weeks, much to the dread of the inhabitants 
who feared an eruption. Soon, however, the phenomenon ceased, 
and the mountain resumed its usual aspect. M. Fouqué then 
ded the tain, and found that the two deep craters which 
were visible in 1861 were united into one of 250 metres in dia- 
meter and thirty or forty metres deep, In the centre of this basin 
was a little cone, only seven or eight metres high, having at its 
summit an irregular opening, wides: at the north and south east. 
From this opening great quantities of smoke and steam issued, 
mixed with sulphurous and hydrochloric acid vapours. All the rocks 
near the crater were covered with a thick depusit of chloride of iron 
or chloride of ammonium. Between the small cone and the sides of 
the great crater, was a double current of solidified lava, filling the 
depths of the ancient opening. From its form, and the appearance 
of the rocks, it was clear that the liquid lava was {ejected towards 
the south east, where it was divided into two streams, one flowing 
to the north and the other to the south, both uniting again on the 
other side of the basin. On the sidesof the grand crater, the soil is 
furrowed into two or three cracks, which give out steam and 
carbonic acid. M. Fouqué also visited those points near Vesuvius, 
where gases were freely exhaled from the earth, and all the parti- 
culars respecting his analyses of those gases will be found in 
Comptes Rendus, the following being the conclusions he drew from 
his experiments:—Ist. That all the escaping gases contain 
bicarburetted hydrogen, and no free hydrogen, while in the com- 
bustible gases of Sicily the reverse is the case. 2nd. That these 
gases contain a larger proportion of hydrocarbons, in the same 
degree as their place of disen, ment is removed from Vesuvius. 
3rd. That the gas at Torre del Greco, which in 1862 contained 
notable proportions of free hydrogen, since the recent agitation has 
| only contained a trace, but 8 in return a small quantity of 














bicarburetted hydrogen. These facts tend to prove that among the 
hydrogenous products given off by volcanoes, free hydrogen repre- 
sents a period of greater activity than the protocarburet of hydrogen, 
and the latter to a period of more activity than the bicarburet. 





Tse Anoto-Swepish Street AnD Iron Company.—A prospectus 
has been issued of this company, which is being formed for the 
| purpose of amalgamating the very extensive iron, steel, shipbuilding, 
| and engineering works and estates of the Hdgbo Steel and Iron- 
| works Company, in Sweden, with the Northfield Steel and Iron 
| Company, near Rotherham, in England, both of which works are 

in full operation, and to form the same into acompany, with limited 
liability. The proposed capital, £1,500,000 in 60,000 shares of £25 
each. 


Tue Water Surry or Paris. —(From Official Notes.) — Since 
| October 15th ult. the waters of the Dhuis ars distributed in Paris; 
| pure in a part of the 18th arrondissement, where the special canal 
| works are completed; mixed with those of the Seine, in the reser- 
voirs of Charonne, and in several districts of the 19th and 20th 

arrondissements, The supply of pure water from the Dhuis will be 
| completed in these three arrondissements as fast as the new réseau of 
| pipes can be laid, beginning at the reservoirs of Menilmontant, and 

they are being curried on with great activity. 
| Krupr’s Steen Tires.—Mr. Thomas Prosser, Krupp’s agent in 
| America, has issued a pamphlet from which we extract the follow- 
ing :—“ Mr. Winslow (master mechanic of the Housatonic Railway) 
states that the Reindeer, weighing 45,054 lb, ran 72,483 miles, with 
an average wear by abrasion of 3-16in., ona set of four of Krupp’s 
cast steel tires. These wheel tires, which were 57°75in. diameter 
when they dr ing, were 57375in. diameter when 
they had run these 72,483 miles ; the average width of the wear of 
each tire was 2}, which gives 87 lb. = 1°49]b. per thousand miles 
for a 25-ton engine, as the amount of wear »y abrasion only. The 
wear by abrasion of the puddled steel tires »n the Luxemburg, we 
bave seen, was 4'117 times as much as Kruyp’s cast steel ones, and 
we are quite certain that iron ones wear nuch more. Hence we 
assign 358 lb. for loss of metal by mere abrasion of puddled steel 
tires in running 60,000 miles = 6-14 lb. pr 1,000 miles with a 
25-ton four-wheel locomotive, while a forme statement makes the 
loss of iron tires 7-217 lb. for the same servic.” 


Lieutine Rawway Carriaces.—Lighting railway carriages with 
carbonised atmospheric air is again being tied by the London and 
North-Western Railway Company. The experiment was first made 
about four years ago. The ~ poe one of which is placed in 
each carriage, is very simple and inexpensi’e. It consists of three 
parts—a generator, a r, and the motive power. The 
generator is a tin box, divided into cells filled with sponges, and 
the latter are saturated with a light petroleum spirit. By driving a 
current of atmospberic air over this spirit it »ecomes carbonised, and 
passing from the generator to the burners n the several compart- 
ments, it becomes ready for use. The regdator is a small instru- 
ment adapted to keep the current of air af an equal pressure, and 
the motive power is used to force the air through the regulator to 
the generator. This is done, first of all,by a spring and chain 
made and wound up on the principle of a watch. The tension of 
the spring and chain turns a drum, whicl revolves in water, and 
which drum is divided into cells. As exh cell rises above the 
water within the drum it is filled with air,and, in the course of its 
revolution, the cell discharges its contents nto a chamber that com- 
' municates with the regulator.— Building Nevs. 











NOTES AND MEMORANDA, 
NewcastLe coal was first imported into Paris in the year 1520. 
Tue first cast iron rails were made at Colebrooke Dale, in 1767. 


More than 500,000 oz. of silver are annually obtained from 
British lead ores by Pattinson’s process, 

Tue site of the Spread Eagle in Gracechurch-street has been sold 
at the rate of £285,000 per acre. 

Tue first turnpike road was established by law in 1653, on tho 
northern road, for taking toll of all but foot passengers. 

A coppgk wire, of 0°787 of a line in diameter, sustains a weight of 
802-278 Ib., according to Guyton Morveau’s experiments, 

Tue first successful application of iron to the construction of 
bridges was made in 1779, in the case of the bridge across the Severn 
at Colebrook Dale. 

In 1776 M’Ourr constructed an iron railroad at the Sheffield 
Colliery. The rails were supported by wooden sleepers, to which 
they were nailed. 

Tue Esquimaux whom = Ross encountered in his expedi- 
tion to the North Pole used knives coarsely made out of aerolites 
found in Greenland. 

Ar the date of the first Romaninvasion the Britons were ccquainted 
with tho primitive modes of manufacturing iron, and had attained 
considerable skill in the art. 

Ir is said that the first lock constructed in England was employed 
on the river Exe, in Devonshire, and was made in 1675 to assist in 
improving the navigation of that river. 

Tue working of the Scotch coal-pits was commenced in 1231. 
In Belgium coal was not extracted until about the year 1198 or 
1230, the place of extraction being Liege. 

Accorpine to Liebig 14 oz. of carbon are daily burnt into carbonic 
acid in process of breathing. A horse consumes 97 daily, requiring 
for this purpose 13 lb. 3 oz, of oxygen. 

A nugaer of gold has been found in a tin stream in Cornwall. 
It measures nearly three inches in length and two and a-quarter 
inches in diameter, and weighs rather more than two ounces. 

As early as the year 1759, Dr. Robison, subsequently Professor 
of Natural Philosophy in the University of Edinburgh: threw out 
some idea of applying the power of steam to the moving of wheel 
carriages. 

In 1797 stone sleepers were used by Mr. Barnson the railroad lead- 
ing from the Lawson Main Colliery to the Tyne, near Newcastle ; 
and in 1800, M. Outram made use of them in a railroad at Little 
Eaton in Derbyshire. 

Tue greatest difference of elevation on any canal in Great 
Britain occurs in the Glamorgan Canal, 25 miles iu length with a 
rise of 611ft. The next is in the Rochdale Canal, 314 miles long, with 
78 locks, and a rise of 5333ft. 

Dr. Biap'states that a deficiency of 2 per cent. in the quantity of 
oxygen present in the air has been known to be destructive to 
animal life; and, according to Wehrle, a deficiency of 8 per cent. 
will generally cause suffocation. 

Liauts are extinguished when the proportion of nitrogen in the 
air amounts to from 5 to 8 per cent., and, at the latter point, suffo- 
cation ensues, An excess of one five-hundredth in the surface 
atmosphere begins to exercise au injurious effect. 

Tus average quantity of air inhaled in one minute by a human 
being is 320 cubic inches, of which 10 per cent., consisting of 
oxygen, are consumed by the lungs, and 7°7 to 85 per cent. of car- 
bonic acid gas, besides aqueous vapour, are expired. 

Tue presence of one fifteen-thousandth part of sulphuretted 
hydrogen in the air is supposed to act injuriously on the constitu- 
tion. Air containing one two-buudred-and-fiftieth part has been 
known to kill a horse, and one fifteen-hundredth part a bird. 

An inclination of 1 in 35 has been found by experience to be just 
such an inclination as admits of the horses in a stage coach being 
driven down it in perfect safety, at as fast a trot as they can go, 
and the driver is easily able to preserve his command over them, 


Gun-corron can be exploded with the utmost certainty by drop- 
ping a fragment of sodium upon it; it is not that an 
moisture should be present. The phenomenon has been attri- 
buted to the peculiar chemical action or influence known as 
catalysis. 

A susstance which may be termed protoxide of ammonia has been 
discovered by Dr. Lossen, of Berlin. It is prepared by submitting 
nitrate of ethyle to the action of metallic zinc in the presence of an 
acid. This substance forms a series of magnificent salts, remark- 
able for the facility with which they crystallise. 

Accorpine to the experiments of Dr. Wehrle, of Vienna, the 
oxygen consumed by a candle per minute amounts to 16°6 cubic 
inches, and the carbonic acid formed is 4-2 cubic inches. When the 
quantity of oxygen is reduced from 21 per cent. to 18 or 16, an 
ordinary miner's lamp is extinguished; an Argand lamp will burn 
until the proportion is reduced to 14 per cent. 

Vessets made of zinc should never be used for holding milk, as 
when milk is allowed to repose in contact with this metal a lactate 
of zinc is formed, as well as a compound of casein and oxide of zinc, 
both of which are extremely injurious if taken into the system. A 
solution of sugar, which stood a few hours in a zinc vessel, was 
found to contain a considerable quantity of salts of that metal. 

Loawoop and indigo began to be employed as dyes in Europe 
about the middle of the sixteenth century, but not without con- 
siderable opposition from the cultivators of the native woad; the 
former was prohibited in Kngland by Queen Elizabeth, under 
heavy penalties, and all found in the country were ordered to 
be destroyed. Their use was not permitted till the reign of 
Charles II. 

The earliest railway of which there is any account was one con- 
structed near Newcastle-on-Tyne. In er North’s life of Lord 
Keeper North, he says that at this place, in 1676, the coals were 
conveyed from the mines to the banks of the river “ by laying rails 
of timber exactly straight and parallel, and bulky carts were made 
with four rollers fitting these rails, whereby the carriage was made 
so easy that one horse could draw four or five chaldrons of coal.” 

Tue quantity of air blown into the bottom of the blast furnace 
may be estimated by weight at thirteen tons for each ton of iron 
made. The total weight of the solids and gases brought into action 
in the reduction of one ton of iron amounts to nineteen tons. In 
the furnace this rapidly resolves into liquid matter, weighing about 
three tons, which escapes at the bottom, while gaseous matters 
weighing nearly sixteen tons ascend the furnace and escape at the 
top. 

Printing in colours on cotton goods seems to have been practised 
for a considerable time in Mexico. When Cortez conquered that 
country he sent cotton garments of this description to Charles V. 
It does not appear to have been practised in Europe till the close of 
the seventeenth century, when — ry became famous for its 
cotton prints. The first print-ground in England was founded by a 
Frenchman on the banks of the Thames, near Richmond, and soon 
after a more important one was established at Bromley-hall, in 
Essex. 


Tue mineral basin of South Wales is estimated in round number 
at 1,000 square miles of surface; and the average thickness of the 
veins in this coal-field is considered to be seventy-two feet, of 
twenty-four yards. Now, at this rate, as every cabic yard of coal 
may be fairly estimated to weigh a ton, we should have 4,840 tons 
of coal under every acre of land, supposing such coal to be only a 
yard in thickness, or 116,160 tons at twenty-four yards in thickness; 
from this acreable produce of fuel, if we deduct the 16,160 tons for 
uvavoidable loss in working, there will remain 100,000 tons of 
available coal per acre, or 64,000,000 tons per square mile, and the 
prodigious quantity of 64,000,000,000 tons of coal in the coal-field 
of South Wales alone. 
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MARSHALL’S IMPROVEMENTS IN EXPRESS- 
ING FLUIDS. 

Tus invention, patented by T. Marshall, C.E., consists in the em- 
ployment of whet is termed a main ram working in a main hydraulic 
cylinder in combination with other parts, as hereinafter described. 
The head of the main ram is fitted on its surface with a platform, or 
carries directly upon it an auxiliary hydraulic cylinder and ram, 
the upper part of which ram carries a straining apparatus, and is 
provided with an outlet for the escape of the fluid expressed, while 
the upper part of the cylinder, in which the last-named ram works, 
is formed into or carries a close-sided vessel or chamber for contain- 
inz the substance to be pressed. 
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Tn the accompanying engraving A is the main bydraulic cylinder, 
and B the main ram working thereiv. This ram carries on its sur- 
face an auxiliary hydraulic cylinder 0; D ia the ram working in 
the cylinder C and in a close-sided vessel or chamber E; this latter 
ram carries at the top a straining apparatus, with an outlet for the 
expressed fluid, as described in a previous specification ; F is a pas- 
-— for conveying the liquid from pumps into the cylinder C; 
G is a plunger, either at the press head, or, as shown in the engrav- 
ing, resting upon seatings H, H, oa the columns of the press, and in 
the latter case carrying or forming a second or upper bydraulic 
cylinder and discharging ram fitted with a strainin apparatus, an 
outlet for the expressed fluid, and working in another close-sided 
vessel or chamber I, which is brought into pressing contact with a 
plunger K at the press head. 

The operation is as follows :—The seed or other substance from 
which the fluid is to be expressed is placed in the close-sided vessels 
or chambers E and I, and upon power being in the main 
cylinder A the main ram B ascends, carrying with it the auxiliary 





cylinder C and ram D, and bringing the substance contained in the 
close-sided vessel or chamber E into pressing contact with the 
plunger G, lifting the same off the seatings H, H, on the columns of 
the press, and bringing the substance contained in the close-sided 
vessel or chamber I into pressing contact with the pluuger K on 
the press head. As soon as the expression of the fluid is completed 
the main ram B is allowed to return to its seat, and power is applied 
in the auxiliary bydraulic cylinder C, as well as in the upper 
hydraulic cylinder contained within or carried upon the plunger G, 
when the respective rams ascend through the close-sided vessels or 
chambers E and I, and discharge the residuary matters from the 
tops of the same. 





THE FRENCH LAW ON EXPROPRIATION FOR 
RAILWAYS AND WORKS OF PUBLIC UTILITY. 


(Abridged Translations of the Loi du3 Mai, 1841.)* 


TuE following translation possesses considerable interest, 
especially just at this moment when preparations are being 
made all over the kingdom for the approaching Parlia- 
mentary campaign. The articles omitted are not of im- 
portance, chiefly referring to legal technicalities unin- 
teresting to English readers :— 

Section J,—Gsnerat Cuavses. 

Art, 1.—Expropriation for public works is effected by judicial 
authority (s’ opére par autorité de justice). 

Art. 2.—Tribunals can only order expropriation when its utility 
bas been recognised and declared in the forms prescribed (dans /es 
formes prescrites) by the present law. ‘I'hese forms are: first, the 
law, or royal decree, authorising the execution of the works for 
which expropriation is demanded; second, the decree of the préfet 
specifying the places or estates on which the works are to be situated, 
unless such places or estates be specified by the law or royal decree; 
third, another decree of the préfet specifying the private estates to 
which expropriation is applicable. 

Art, 3.—All important public works, royal roads, canals, rail- 
ways, improvement (canalisation) of rivers, all basins and docks, 
undertaken by the State, departments, or communes, or by private 
companies, with or witbout twlis or Government subsidy, or transfer 
of State property (domaine pubiic), can only be executed by virtue of 
a law, which will only be passed after an official inquiry (enquéte). 
A royal decree will be sufficient authority for the execution of 
department roads, canals, or branch railways less than 20,000 metids 
(12} miles nearly) in length, of bridges, and of auy works of less 
unportance. Such royal decree to be also preceded by an official 
inquiry, such inquiries to take place in the forms prescribed by an 
oftivial regulation, 


Section I1.—Reguiatioys ConcerNinG ExPRopRiarion. 


Art. 4.—The engineers or other professional persons (gens de l'art) 
entrusted with the works, prepare for each commune the plan (plan 
parcellaire) of the estates or buildings, the transfer of which they 
consider necessary. 

Art. 5.—The a of the said private estates, showing the names 
of their respective owners, as entered in the public register (matriee 
des roles) remains deposited during eight days at the mairie of the 
commune where the estates are situated, so that avy persun may 
consult them. 

Art. 6.—The above eight days are counted only from the time of 
giving public notice (avertissement) collectively to the parties in- 
terested to consult the plan deposited at the mairie. This notice is 
published by sound of trumpet or drum in the commune, and posted 
at the principal door of the church, and at that of the mairie. It is 
also advertised in one of thenewspapers published in the arron- 
dissement, or, if there be uore, in one of the newspapers of the 
d partment. 

Art. 7.—The mayor certifies the above publications and notices ; 
he states in a report (procés-verbal), which he draws up for that 
purpose, and which the parties who appear before him are sum- 
moned to sign, the declarations and complaints which have been 
made to him verbally, and joins to the report such declarations and 
complaints as have been addressed to him in writing. 

Art. 8.—At the end of the eight days a committee meets at the 
che/-liéu de la sous-préfecture. This committee, presided over by 
the sous-préfet, shall consist of four members of the Council-General 
(Conseil-Général) of the department or of the arrondissement, namei 
by the préfet; of the mayor of the commune on which the estates are 
situated; and of one of the engineers entrusted with the works. 
The proceedings of the committee are void unless five at least of the 
members be present, If there be six members present, and opinions 
divided, the president shall decide. The proprietors to be expro- 
priated (expropri¢s) are excluded from the committee. 

Art, 9.—The committee receive during eight days the remarks of 
the proprietors, aod summon them when it is expedient. The 
committee give their advice; their proceedings must be ended in 
ten days, after which the report (proces verbal) is directed by the 
sous préfet to the prefet. 

Art. 10.—If the committee propose making any alteration in the 
engineer's plans, the sous-préfet shall immediately, and in the form 
prescribed in Art. 6, give notice to the proprietors whom it may 
concern. During eight days from such notice the report (proces- 
verbal) and the documents will remain at the sous-préfecture. ‘I'he 
parties concerned may eonsult them. Within three days the sous- 
préjet shall forward all the documents to the préecture. 

Art, 11.¢—After examining the report and documents annexed to 
it, the préfet specifies in a decree.........the estates to be ceded, and 
the time when it will be necessary to take possession of them......... 

APb, 13,— ...cccccercress 


Secrion III. 
Art. 13 to 20,.—(Lega. technicalities.) 
Secrion 1V.—Awarp OF [NDEMNITIES, OR COMPENSATION. 
Carrer |.— PRELIMINARY PROCEEDINGS. 
Art, 21, Wim ..cccejcce 
Art. 23.—The State........ publishes a list of the sums offered...... 
Art. 24.—Within fifeen days the landlords, or other persons 
whom it may concern, accept the awards, or, if not satisfied, state 
the amount that they chim. 


Marte. SB, Bb, SF, FO 00 0c0scccccs 000 
Cuarrer I].—On tue Spectan Jury Appointep TO AWARD THE 
INDEMNITIES, 


Art, 29.— At their aniual meeting the Conseil Général du Départe- 
ment appoint for each atrondi toe thirty-six persons at least, 
seventy-two at most, bdng Lond fide residents of the arrondi: t, 
amongst whom are chien, until the next ordinary meetiug of the 
Conseil Géne'ral, the manbers of the special jury whose duty is to 
settle, if needed, the conpensation claims in cases of expropriation 
for public utility........ . 

Art. 30.—......The Royal Court (Cour Royale) elects, for the 
arrondissement in whica the expropriations take place, sixteen per- 
sons, who shall finally cetermine the amount of the indemnity, and 
also four supplementary jurors......... 








Arts. 81, 32, 33, 34 —|.....000, coe 
Art. 35.—Nine jurorsat least to be present......... 
Art. B6.— ...ceceeees 


Art. 37.— The direcing magistrate (magistrat directeur) lays 
before the jury: first, the list of offers and demands published 
according to Articles B and 24; secondly, the plans of estates 
(plans parcellaires), and leeds or other documents submitted by the 
interested parties to support their claims a /’appui de leurs offres et 
demandes)....-+++The jry can consult all persons whom they 
consider able to enlightm them. They can also examine the site, 
or del one or severa jurors for that purpose. The discussion 
is public, and is not confhed to one session. 

Arts. 88 to 47.— 2... 04 


t All that follows is considerably curtailed, 





* For Tas ENGInesr. 





Cuaprter [il.—Reouiations ConceRNING THE AWARD OF INDEMNITIES. 

Arts, 48, 49.— .1000 coerce 

Art. 50,—When a portion of a building or buildings is required 
for public works, the whole of such property shall be bought undi- 
vided, if the owners demand it by a formal declaration addressed to 
the directing magistrate.........The same rule is applicable in the 
case of an estate being so divided that only one-fourth of its original 
area is left to the owner, unless he possess another immediately 
adjoining, and provided that the remainder be less than 10 ares* 

Arts. 51, 52.—— crosses eves 

Section V.—On THe Payment or INDEMNITIES. 

Art. 53,—Tbe indemnities awarded by the special jury shall be 
paid, before the purchaser occupies the property, into the hands of 
the parties to whom they are due. If the latter refuse them the 
property shall be taken possession of after real offers (offres réelles), 
and lodging the amount offered to in the Caisse des Depdts et Con~ 
signations. 

Arts. 54, 55.— 20.006 eocse 

Section VI.—Vaniovs Reeunations, 

Arts. 56, 57.— .erceeee 

Art. 58.—Tbe plans reports, certificates, notices, sentences, con- 
tracts, receipts, and other deeds drawa up by virtue of the present 
law, shall be stamped and registered gratis, when subject to the 
formality of registration. No duty shall be paid for entering such 
documents at the public mortgage office (Bureau des Hypothéques ) 

Art. 59.—When a proprietor has accepted the offers of the admi- 
uistration, the t of the ind ity shall be paid, if he demands 
it, and provided no claim has been made to the contrary.........into 
the Caisse des Dépéts et Consignations, to be divided between those 
to whom it is due, according to common ¢quity, 

Arts. 60, 61, 62.— ...000000..- 

Art. 63.—The grantees (concessionnaires) of public works shall 
epjvy the same rights as the State, aud be subject to all the liabilities 
involved in the present law. 

AT. C4.— crvrecesereeeee 

Secrion VII.—Sprecran Cuavses, 
Carter I. 

Art. 65.—When it shall be urgent to take possession of ground not 
built upon, subject to expropriation, urgency shall be specially 
declared by a royal decree. 

Art. 66.—In that case, after the judgment of expropriation, notice 
of the decree declaring the urgency and the judgment shall be given, 
according to Art. 15, to the owners or occupiers (i ¢., ten ints) of 
the property required, with summons to appear before the civil 
eourt. ‘I'he summons shall be given at least three days beforehand, 
1t shall state the amount offered by the administration. 

APE Cl. 200 ccccesese fo 

Art. 68.—The court determines the amount to be deposited in the 
Caisse des Dépéts et Consignations.. 

Arts. 69 0 T4.— wre cereseeeees 





Caaprter II. 
Mirle, Fb, FE ccccevessss cae 
Section VIII. 

Art. 77.—The laws of March 8th, 1810, aud July 7t's, 1833, are 
repealed, 
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Bricuton.—Amongst the list of schemes included in the 
parliamentary notices is, “The Brighton Pneumatic Railway 
Scheme,” for the construction of lines commencing on or under the 
passenger station of the present company, to a station at the north 
side of South-street ; from a station seventeen yards in front of Mr. 
Truefitt’s shop on the King’s-road, to the west, to the east of Mill’s- 
terrace, Cliftonville ; and to the east to about forty yards south of 1, 
Chichester-terrace. Italso provides for pumping apparatuses at or 
near the railway station, another in Sillwood-street, and a third in 
Laurel-row, Lavender-street.—A new gas company is also started 
under the title of the “ Aldrington, Hove, and Brighton Gas 
Company,” who seek power to erect a gas manufactory at Aldring- 
ton, Hove, Brighton, Preston, Portslade, and Southwick.—The 
Brighton West Pier Company” seek power to dissolve the present 
company,and to re-incorporate the shareholders in the dissolved 
company into a company by the same or any other name. 

Ramway Roe Stock.—Last year the railways in the United 
Kingdom extended to 12,789 miles, being an increase of 467 miles 
of the lines open in 1863. Upon these 3,106,651 passenger and 
1,863,318 goods trains were run, or 4,969,969 trains in all, an aggre- 
gate distance of 129,130,943 miles, or above 5,000 times the 
circumference of the earth. The passenger trains conveyed 
229,272,163 persons, exclusive of season ticket holders, which 
would probably add some ten million to the number. The live 
stock and goods trains conveyed 2 993 357 cattle, 8,455,681 sheep, 
and 2 224,748 pigs, 74,445,781 tons of minerals, and 34,914,913 tons 
of general merchandise. The receipts for all this traffic amounted 
to £34,015,564. The rolling stock put in requisition for the cou- 
duct of the traffic neaenel of 7,203 locomotive engines, 16,985 
passenger carriages, 6,506 vehicles of other kinds attached to pas- 
senger trains; 204,880 wagons for the conveyance of live stock, 
mincrals, and general merchandise; 8,036 carriages or wagons of 
other sorts; or a total of 243,610 engines, carriages, wagons, &c., 
being an increase as compared with the preceding year of 560 
locomotives, and 14,283 other carriages. Of these, England and 
Wales had 5,708 locomotives, 13,981: railway carriages, 5,436 
vehicles attached to passenger trains, 166,117 cattle, mineral, and 
merchandise wagons, and 7,440 other carriages. The Scotch rail- 
ways used 1,072 locomotives, 2,034 passenger carriages; and the 
Irish lines, 423 locomotives and 970 passenger carriages, each having 
besides its complement of wagons forlive stock, minerals, and genera 
merchandise. ; 

Concrete FOR THE Istamus or Suez Canat.—For constructing the 
concrete blocks for the jetty at Port Said, the contract was made on 
the 2nd of October, 1863. Since then the installation of the neces- 
sary works has been completed. MM. Dussaud, Fréres, have set 
up the following machinery and plant :—Ist. A set of mortar-mills, 
comprising ten grinders, put into movement by a 60-horse power 
engine. Each grinder is able to deliver 35 cubic metres of mortar 
per diem, or at the total rate of 350 cubic metres, thus producing 35 
blocks of 10 cubic metres each. ‘This amount, at the rate of twenty 
days per mouth, gives 8,400 blocks per year. The workshops for 
making these blocks is established on a travelling-crane of large 
di ions ted by an inclined railway with the lime and 
sand depois, on which wagons are hauled up by another engine 
of 60-horse power. According as the ingredients are ready for the 
blocks, they are dropped down by a shoot into other waggons below. 
2nd. Platform for the fabrication of blocks. These are arranged 
methodically in parallel lines, and at present number about 1,900 
ready to be dropped in place. According as these are removed to 
their ultimate destination, their place is occupied by other blocks, 
newly made, so that the supply of material is constant. The time 
for setting is about three mouths; and at the expiration of that 
period they become sufficiently hard. In capacity ten cubic 
metres, and weighing twenty tons each, they are composed of 
forty-five per cent. of bydraulic lime from Theil, and fifty-five per 
cent. of sand and sea water.—3rd. The machinery for lifting, trans- 
porting, and droppivg the blocks. This consists in a number of 
locomotives and stationary engines, which execute the i in 
the most satisfactory maaner.—4th. Cantilevers or cranes, for de- 
positing these blocks in the sea, carried by lighters specially con- 
structed for the purpose. The sand for the concrete is furnished by 
the dredging of the port, in virtue of a convention passed between 

M. Dussaud and the contractors for the excavation of the canal 
bed. The jetties will employ in all 250,000 cubic metres of concrete 
blocks, the first of which was sunk on the 9th of August last. Up 
to the end of August, 148 had been dropped. The shipping returns 
of Port Said, from the commencement of the works up to the lst of 
July, 1865, give as traffic for the harbour 2,037 ships, of the total 
tonnage of 359,518.— Bui‘der. 
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do it at a period when the star is not on the true meridian. This 
source of inaccuracy in time and calculations is known as “ the 
error of collimation.” Now, if one fine perpendicular wire were 
fixed ten miles to the south of the transit tube, and another ten 
miles to the north, both being exactly in the meridian, the as- 
tronomer could first point his transit tube to the south wire, and 
make its image fall upon the central micrometer wire by adjust- 
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scope will be tilted on one side, and not point to the meridian, i 
consequently, the unfortunate astronumer will see the star cross 
the micrometer wire before or after it is on the meridian, and he 

will register the real time of transit incorrectly. Thus it is neces- 

sary to test even the polished iron axis and its bearings, and this i 
“error of level” is ascertained, not by a spirit level, but by the ‘| 
following very ingenious and simple con- 








THE ROYAL OBSERVATORY AT GREENWICH. 


In the long course of experience gained since the first day of 
the establishment of the Royal Observatory at Greenwich, the 
astronomical apparatus at that institution has reached a very high 
state of perfection. The work that is daily executed at the Ob- 
servatory has for its object the mapping, with the greatest ac- 





curacy possible, the places of the fixed stars, so as to obtain zero 
points in the heavens with which to compare the positions of the | 


movable planets. These points of 
reference are of the greatest use to 
navigators, who require reliable 
information as to the position of 
the brighter fixed stars on given 
dates, which positions can now be 
determined at the Observatory many 
years beforehand with very con- 
siderable accuracy. The position 
of the moon, also, is calculated 
with the greatest care. From time 
to time the observations taken at 
Greenwich find their way into the 
Nautical Almanac, in which the 
alterations are not made at once, 
but every few years, when the 
discrepancy between the two be- 
comes too great, so that ultimately 
all the figures in the Nautical 
Almanac are founded on the 
Greenwich observations. The de- 
ductions also are used to correct the 
solar tables, and the observations of 
the moon at Greenwich are em- 
ployed to compare with and test 
the accuracy of the tables of 
Hansen. 

The principal instruments at the 
Observatory are the great transit 
circle, the altazimuth, the zenith 
tube, and the great equatorial 
telescope. 

The great transit circle was de- 
signed by the Astromoner Royal, 
Professor G. B. Airy, and the 
engineer's work was planned by 
Mr. May, of the firm of Ransomes 
and May, afterwards Ransomes and 
Sims. Mr. May first suggested the 
cast iron tube of the instrument, 
and the object glass was ground 
by Mr. Simms the optician. The 
instrument is supported on two 
massive stone piers, pierced with a 
few holes for the reading micro. 
scopes, and built up from a deep 
firm foundation in the earth, in 
order to avoid vibration. The 
roof overhead has four shutters 
along its ridge, easily opened by 
the mechanical appliances in the 
room. The tube of the telescope 
is rather less than 12ft. long, and 
has an object glass Sin. in diameter. 
Lhe tube is supported on an axis = 
consisting of two pivots and cones, 
each pivot being cast in one piece 
with its cone, but not under 
similiar circumstances. It was 
necessary, to ensure accuracy, that 
the pivots should be of very hard 
metal, and very truly turned. The 
mould for the pivot was made of 
iron, to chill and harden the metal, 
whilst that of the cone was made 
of sand. By this process pivots 
were obtained nearly as hard as steel, being afterwards shaped 
and polished with emery, with the same care as in grinding 
glass for a lens. The length of the axis of the telescope 
between the ends of the two pivots is 6ft. The pivots are Gin. 
in diameter, and in order to test their accuracy from time 
to time, they are perforated and a plate with a very small hole 
through its centre is fixed on the eastern pivot. In the hollow of 
the western pivot, at the distance of its focal length from the 
plate, a lens is fixed, the collimator thus formed being viewed 
when desired by a telescope of 7ft. focal length. As yet no 
ne has been discovered in the form of the pivots by this rigid 
test. 

The flexure of the cast iron tube as attached to its axis has to 
be tested occasionally, This was done soon after it was first 
erected by placing an object glass in the centre of the tube and 
fixing a cross of wires at the object end, so that the image of 
them should be formed at the eyepiece The telescope was then 
placed in a horizontal position, with its object end north and the 
place of the image at the eye end measured with the declination 
micrometer. The telescope was next turned over till it rested in 
a korizontal position pointing south, and the place of the image 
again measured. In two readings, taken in 1850, the difference 
was Or. *204, 0°00414 inch, one-half of which, or 0°00207 of 
which was the effect of flexure, a variation of no practical im- 
portance, he flexure is now regularly noted from time to time, 
by a process hereafter described. 

The meridian of Greenwich, as stated in school books, 18 
an imaginary line, passing through Greenwich from the north to 
the south pole; and by noting the instant that fixed stars cross 
this line, Greenwich time is obtained. Unfortunately the line ts 
imaginary, hence the difficulty of ascertaining exactly when the 
stars cross it, so one by one the astronomer has to eliminate the 
Sources of error. He, however, can easily find the zenith, also the 
centre of the small orbit described by the north star; so, should he 
first point his telescope to the zenith, and then depress it till he 
Sees the north star, the telescope will have described a segment of 
circle in the true meridian ad Gath. On looking through 
the telescope a number of fine vertical wires are seen crossing its 
field of view, the central one im the axis of the telescope repre- 
senting the meridian ; so, were the whole of the apparatus perfect, 
every time a star passes that particular wire it would also cross 
the meridian. Although the transit tube, with its iron axis and 
stone supports, only has the power of swinging over from the 
north to scuth, and cannot be turned toward the east or west, the 
mere mechanical arrangement is not sufficiently accurate for 
astronomical purposes. 

For instance, should the tubes yield a little, the micrometer 
Wires shift,or other faults in telescope itself appear : a distant 
object in a line with the longitudinal axis of the telescope will 
hot be represented by the object glass exactly upon the central 
micrometer wire, but to the right or left of it; so, should the 
4S'ronomer register the time it is seen to cross that wire, he will 
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ing the latter, and then, on turning the tube over, if he found the 
north wire also coincide with the micrometer wise, he would 
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| know that he had the trac optical axis of his telescope marked 
by the wire representing the meridian. 

Two fine wires, however, cannot be fixed in those positions a 
few miles on each side of the Observatory, orif so fixed could not 
be seen when wanted. if they were fixed in the walls of the 
room they could not be brought to a focus in the great transit 
telescope, so the alternative is to fix them on each side of the 
room, interposing lenses between the wires and the telescope to 
atone for w ant of distance. 

The principle being thus explained, we cinnot do better than 
quote the technical description of this arrangement in the words 
of the Astronomer Royal :—‘ For determinixg the error of colli- 
| mation two horizontal telescopes of about five feet focal length, 
| and nearly four inches apertures, with theirobject glasses turned 
| towards the centre of the instrument, are mounted on Y’s, which 
| are carried by massive brick piers, one on tie north and one on 
| the south side of the transit circle. The ieight of the axes of 
| these telescopes is as nearly as possible the same as that of the 
axis of thetransit circle. Each telescope is furnished with wires 
| in its principal focus, to be used as collimatng marks; and each 
telescope may be used as a collimator forthe other, or for the 
transit circle telescope. The system of wiretis the same in both, 
consisting of two parallel wires inclined tb the vertical at an 
angle of about two and three-quarter degrees, two other parallel 
wires at right angles to the former, and therfore inclined to the 
horizontal line at the same angle (the intesection of this pair 
with the former producing a square), and a fifth wire parallel to 
the two last mentioned, and at a distance from the nearest of 
about ten times the side of the square. Tie middle portion of 
the fifth wire, which is included by the two iearly vertical wires, 
is in the same vertical with the middle of oie of the nearly ver- 
tical sides of the square ; and these middle joints are the points 
adopted for observation. These wires are fixer than the others.” 
The frame carrying the north collimator vires are adjusted in 
altitude, and the frame of the south collinator in azimuth, by 
means of micrometer screws. To view om collimator by the 
transit circle telescope is easy, but to view me collimater by the 
other the transit circle has to be raised oui of the way by me- 
chanical appliances, and this is done every Monday. 

An observation for the collimation of thi transit telescope is 
made every night, the axes of the telescope: used as collimators, 
having previously been brought into the same line with each 
other, or at all events strictly parallel. The central vertical wire 
of the telescope is then brought several time in succession upon 
| the proper point of the nearly vertical wir of the north colli- 
| mator, and the same operation is perforned with the south 
collimator, the micrometer being read for eh coincidence. The 
mean readings of both give the reading fo' the position of the 
line of collimation. 

The interior of the tube, its glasses an¢ wires, being now all 
right, or the amount of error known, the outsde requires attention, 

for should the pivots on which it turns teout of level, the tele- 








trivance. The transit circle telescope is 
turned completely upside down, till it 
points to a trough of mercury beneath. A 
ray of light froma gas jet is then thrown 
from a glass plate E on all the micrometer 
wires, which are thus brilliantly illuminated. 
Should the horizontal axis of the telescope 
be perfectly level, the observer will see 
only one set of wires, because the reflected 
images from the mercury will be thrown 
back upon, and exactly coincide with, the 
real wires. Should the pivot be out of level, 
the real and reflected wires will not coin- bask 
cide, consequently the observer at E will see , oh 
two sets of wires, one set rather more bril- , |} |: |} 
liant than the other. In the cut the central 
micrometer wire C illustrates the principle, 
Should the pivot not be out of level, one wire only will be seen at 
C. Should it be out of level, for instance, at B, the dotted lines 
show how the image will be reflected by the mercury to D, whereby 
the astronomer will see two wires B, D, instead of one. By moving 
the micrometer wire the two sets of wires are made to coincide, 
the mean of the micrometer readings is taken, and the difference 
between the mean reading and the reading corresponding to the 
line of collimation, is the error of Jevel. 

But the cares of the astronomer are not yet over. If the Con- 
necticut witches, who, as everybody knows, once swept the cob- 
webs out of the sky, had only left one thread i. the true meridian 
of Greenwich they would have saved a deal of trouble. The true 
central line of the telescope has now been ascertained, as well as 
the level of the pivots, consequently, the tube will do to take an 
observation of a star crossing the zenith. Should, however, one of 
the pivots be too far north or south, on turning the telescope over 
towards the horizon, every inch of that motion will make it point 
more and more away from the meridian. This is known as the 
“azimuthal error,” and is not very difficult to ascertain. Should 
the tube first point te the zenith, and the axis rest truly east and 
west, on the turning the telescope over it must at last come plump 
upon the North Star, the whole of its motion being in the true 
meridian. Asa matter of fact the mechanical portions of the 
apparatus are so well made, that on swinging the telescope over 
the North Star does always come into view, but the North Star 
has an apparent orbit the centre of which is the true north, and 
not the star itself. 

The azimuthal error, then, is determined by observations of 
Polaris, or of ¢ Ursx Minoris, at consecutive passages above and 
below the north pole. Other stars also can be employed, some- 
times, for instance, the stars Cephei 51 
(Hev.) and \ Urse Minoris. However, the 
North Star may be chosen to illustrate the 
method of detecting the amount of azimu- 
thal error. Let A, E, F, H, be the small 
circle described by the Polaris the North 
Star, round G, the‘true pole of the heavens, 
the line E, G, D, being the true meridian 
of Greenwich, and C the zenith. Should 
the eastern pivot of the transit circle 
telescope be too far north, a line A, B, 
through its centre, instead of coinciding 
with the true meridian, will cut the circle 
at A and H. As Polaris takes twenty- 
four hours to complete the circle, if the 
telescope pointed to the true north, the 
star would cross its field at K, and exactly 
twelve hours afterwards at E, If, how- 
ever, as in the cut, it did not point to 
the north, the star would cross it at H, 
apparently behind time, and again at A, 
apparently before time, the whole interval 
being considerably less than twelve hours. 
This period of time gives the data fiom 
which the azimuthal error is computed. 
The azimuthal error tables commonly 
used at Greenwich are for the most part 
based upon observation of Polaris above 
and below the pole. The angle of error is 
computed from the zenith, at C. 

The cast iron graduated vertical circle 
of the transit instrument, for “zenith 
distance ” observations, is 6ft. in diameter, 
with two sets of divisions. The set on 


nk. 





= 





le 




















o 


& 
\ 
the western side is cut upon a band of silver let into the iron, 


and divided into five minute spaces, which have to be read by 
microscopes; the other side is divided by points to every five 


seconds. There are six reading microscopes, which sre simple 

orations through the stone pier, having their object glasses 
inside, next to the graduated circle, and their eye-pieces outside, 
in a circle about 2lin. in diameter. 

Such are the leading features of the great transit circle at 
Greenwich Observatory. After all the care that is necessarily 
taken to learn the amount of the sources of error, it does not 
follow that when an observation is made that the telescope itself 
points to the true meridianal line. Its deviations from that line 
are however known by the above tests, and the error allowed for 
by calculation rather than by adjustment of the instrament. The 
error of collimation is much under control, and kept very small by 
adjustment, the remainder being allowed for in the calculations. 

e altazimuth instrument, as represented above, was erected in 
1847, specially for lunar observations, Mr Simms being the opti- 
cian, and Messrs. Ransomes and May the engineers. Like the 
great transit circle, it has a very firm foundation, consisting of a 
three-rayed pier of brickwork, built up from the solid ground, 
and having no connection with the building. The radial arms of 
the iron triangle, supporting the upper part of the instrument, 
rest upon a smaller pier on the centre of the brick pillar. All parts 
of the frame possess great firmness, the principle of construction, 
adopted being to make as much of the instrument as possible in 
single solid casts of metal, to avoid the use of small screws, aud to 

ive the observer no power of adjustment. All errors are calcu- 

ted by the methods already described, and allowed for when 
reducing the observations. The altazimuth instrument, like the 
great transit circle, has a room to itself, with the usual me- 
chanical appliances, for opening and closing the shutters in thy 
sides and roof. 

The Astronomer Royal thus describes the instrument :—‘ For 
the support of the upper pivot a horizontal iron triangle is carried 
by the three-rayed pier; on each side of this there is mounted a 
vertical iron triangle; and the three vertices of these are connected 





by an upper horizontal iron triangle: three radial iron bars, sup- 
ported on its angles, carry, at their point of union, the Y in which 
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’ graduated for azimuth. the readings proceeding to 360 deg. I''™ 
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the upper pivot of the vertical axis turns. The frame revolving 
in azimuth consists of a top and bottom, connected by two vertical 
cheeks, all of cast iron; the microscopes for viewing. the divisions 
of the horizontal circle are cast in the same flow of metal with 
the bottom piece, and those for viewing the divisions of the ver- 
tical circle are cast in the same flow with one of the vertical 
cheeks. The vertical circle and telescope are of gun metal; the 
side of the circle which carries the graduated limb, the ends of the 
telescope, and one of the pivots, being cast in one flow ; and the 
other side of the circle and its pivot cast in another flow. The 
diameters of both circles (horizontal and vertical) are 3ft.; the 
length of the telescope is 5ft.; the aperture of its object glass 
33in. The top carries two levels and the bottom carries two 
levels, parallel to the axis of the vertical circle ; the vertical cheek 
whic carries the microscopes carries also two levels parallel to 
the plane of the vertical circle.” 

e reflex zenith tube, made on a peculiar principle, was de- 
signed by the Astronomer Royal, and constructed under his direc- 
tions, by Mr. Simms, in the year 1351. ‘The following is the 
principle of the instrument :—'lhe star to be observed (y Draconis) 
is so near to the zenith, that it may be seen with ease by an object 
glass whose axis is immovably fixed in a vertical position. When 
the star passes overhead, an image of it will be formed at the dis- 
tance from the lens equalling its focal length. If, however, a 
trough of quicksilver be placed below the lens, at half the focal 
distance, the image of the star will be formed upon the object 
glass itself. Should the mercury be placed at a distance of more 
than half the focal length, the image will be formed below the 
object glass; if at less than the focal length, above it. Assuming 
the lens to be truly placed, and a star to pass over it exactly in the 
zenith, when the star crosses the vertical axis of the lens its image 
will be formed exactly at the centre of the object glass. Should 
the star not be exactly in the zenith, it will not pass over the true 
centre of the lens, consequently the image reflected from the mer- 
cury will be formed at the same distance on one side of the centre 
of the lens as it entered on the other, the point between the two 
spots being the true vertical axis of the lens, and the true 
zenith. ‘the angle given is the basis on which the calcula- 
tions of the zenith distance of the star are founded. To find 
the true vertical line with which to compare each obser- 
vation a micrometer is attached to its movable cell, and the 
micrometer wire placed upon the image of the star; the object 
glass is then turned half way round, the micrometer wire is again 
placed upon the same image, and, wherever the centre of the 
object glass may be, the vertical line which gives the means of 
computing the angular zenith distance is exactly in the middle of 
the space over which it was necessary io shift the micrometer 
wire. A little consideration will show that it does not matter 
whether the objeci glass revolves round its own centre, or any 
other vertical line pussing through it. It is necessary that the 
azimuthal movement, or the movement of the lens round its ver- 
tical axis, be an accurate rotation round one vertical line, conse- 
quently the object glass must be carefully mounted, 





The above is a section cf the object glass, and upper part 
of the reflex zenith tube, the tube itself, and the cup of mercury 
below being omitted. S is the eye-end sliding in a socket. It 
comprises the third and fourth lenses of the eye-piece, or the field- 
glass and eye-glass, Ris the bent arm carrying the eye-end of 
the eye-piece. 1'" is the flange of the sliding tube. Its edge is 


is the highest part ef the sliding tube in which the rotating appa- 
ratus is inserted. I is the sliding tube. D is the fixed tube of the 
instrument. N, N, the two bars carrying the diagonal reflector. 
O, the diagonal reflector, a prism of glass, he inciined face and 
the lower or horizontal face are plane, but the vertical face is 
convex, and thus discharges the office of the second lens (counting 
from the object glass towards the eye) in a four-glass eye picce. 
The star y Draconis, which is to be observed with this instrument, 
is not in the zenith, but nearly 2 min. north of the zenith; conse- 
quently the reflector O and the lens below it are placed, not over 
the centre of the object glass, but as far south as correspond with 
2 min. nearly. Q is a pointer attached to the frame of O, which 
comes nearly in contact with the frame that carries the micrometer 
wires, and indicates to the observer whether it is wire 15 or wire 16 
which is viewed by the eye-piece. M, arms firmly attached to the 
sliding tube I, and which carry the bars N. h four handles, to 
move the rotating apparatus; g, flange of rotating apparatus ; 
e, apparatus for relieving friction of the rotating frame ; &, the 
cell of the object-glass; g' the short tube of the rotating apparatus 
which turns within I"; 7 the object-glass ; this was formerly 


the object-glass of the 10ft. transit ; its focal length is about 10ft. 
Sin., and its aperture 5in.; s the upper, and p the lower micrometer 
bars; m a spirit level. 

The following is an elevation of the north side of the instru: 
ment, 








The diagram at top of next column is a horizontal section of 
the upper part of the zenith tube, showing the rotating portions, 
though not in the position they occupy when in use. 

The last refracting telescope at Greenwich, the one that yet re- 
mains to be described, is the great equatorial, the finest instru- 
ment of the kind in England. This telescope is used for viewing 
the planets, comets, and other heavenly bodies, whenever any in- 
teresting phenomena claim attention; it is of course the great 
object of attraction to visitors, yet is little in request at the Ob- 
servatory, where it is seldom used, and regarded somewhat as a 
magnificent philosophical toy. No observations involving calcula- 
tions are ordinarily made by its aid, although in the great eclipse of 
the sun in 1860 it rendered most valuable assistance. The great 
object glass, which was made by Merz, a German, is 12$ inches 
in diameter, and many castings and partly ground lenses were 
rejected by him, before the present ove was passed. A very few 
specks in the shape of minute air bubbles are visible in it. The 
great difficulty in optical glass is that it must be first brought in 





| wheel on the transit clock, each tooth recording a second. The 
| circuit through the othe is completed by the observer every time 


the furnace to a state of perfect liquidity to expel the air bubbles, 
and that in cooling the large proportion of lead it contains is liable 
to separate into layers which have more density, and are less 
transparent than the rest of the glass. The Americans have a 
much finer object glass at Boston, of fifteen inches diameter, and 

















twenty-five fect focal length. The object glass of the Dorpat tele- 
scope at Pulkova is fifteen inches in diameter also, All the frame- 
work of the great equatorial telescope at Greenwich was made by 
Ransome and Sims, of Ipswich, and the eye-pieces, graduations, and 
circles, by Troughton and Simms, of the Strand, London. 

Some of the foregoing details will prove the excessive care 
taken to test the accuracy of the line of reference, the flexure of 
tubes, the true position of the pivots, and all the parts liable to 
error, the occurrence fof each and all of which has a tendency to 
introduce inaccuracies in the calculations, and errors in time. 
These points being all known and provided for, it remains to 
register the true time of the passage of a star as it isseen through 
the telescope to cross the micrometer wires. Onehand of the ob. 
server rests upon the end of telescope near the eyepiece, and all 
he has to do is to tap with his finger a small button beneath his 
hand every time the star .passes a micrometer wire. The true in- 
stant of time of each tap is recorded as follows, by means of gal- 
vanic chronographic apparatus, 

A large brass barrel, revolving in two minutes of sidereal time 
by means of clockwork, is covered with a layer of woollen cloth. 
A sheet of paper is wetted, wrapped round the cloth, and its fold- 
ing edges fixed by gum. This has to be ruled with 
one long line, in a fine, spiral passing from end to end of 
the barrel, which to the eye appears to be numerous 
parallel lines passing all round the barrel, cach of them 
only about one-tenth inch apart. A pricker is  car- 
ried very slowly along the top of the barrel, and pricks a dot 
every second on the long spiral line on the barrel. It only makes 
fifty-nine pricks to the minute, leaving a blank at the sixtieth, 
which serves as a mark to distinguish each minute. Here then is 
a barrel, covered with a long spiral line, and a pricker marking the 
time on that line with chronometrical accuracy. But there is a 
second pricker, which only makes a mark when the observer of the 
passage of the star taps the button by the side of the eyepiece of 
the telescope, and these marks are pricked in the white space 
between the two lines, so are at once distinguishable from the 

marks of the seconds}pricker, which always 
fall upon the lines. The accompanying 
cut shows the manner in which the barrel 
is ruled, and seconds dots marked on the 
spiral line at regular intervals, the sidereal 
time of each second thus marked being 
known. When, however, a star passes the 
field of the telescope, the dots from the 
second pricker fall at different intervals 
between the ruled lines (vide cut), so, by 
comparison with the regular rows of seconds 
dots, the time of the e of a star is 
recorded to the fraction of a second, and 
tius Greenwich time is obtained. This is 
a'terwards transmitted to Mr. Varley’s 
chronograph in the International Telegraph 
Company's Offices near the Bank, and the 
chronograph sends it automatically to all 
pirts of the United Kingdom, and in addi- 
tion fires time guns in some of the northern 
towns. It sends Greenwich {time direct 
ewry day to all the principal towns in 
Stotland, Ireland, Wales, and to a few 


















































on the Continent. 3 
The prickers are movel by electricity. The circuit is completed 
through the electro-magnet of one of them by means of a toothed 


he taps the button near the eyepiece. 

The accompanying cit shows the arrangement of the prickers 
side by side, as they pas: over the barrel, one of them being ele- 
vated and the other dezressed. When the lines are to be ruled, 
a pen filled with ink and water is substituted for the seconds 
pricker. The electrical circuit 
is broken, and the barel di- 
rectly connected witk the 
heavy clock weight, which 
makes it spin round witk great 
velocity, and a fine spinl line 
is marked on the papr. A 
feeble battery is used to Jo the 
regular work, having just 
sufficient power to bringdown 
both the prickers, when they 
chance to fall at the same 
instant of time. 

This refined piece of mecha- 
nism might —s be sup- 
posed to complete the apparatus necessary to observe the passage of 
a star with accuracy, yetsuch is not the case, In using all delicate 
instruments the operator himself becomes a part of the mechanism. 
A locomotive may be peffect in all its parts, yet its speed depends 
upon the will of the drivr. The telegraph companies are obliged 














part also commercially affecting the interests of the shareholders, 
and the speed of transmission of messages through a given wire. 
This, for instance, would be felt by the shareholders in a successful 
Atlantic Telegraph, eid the send but one word, value 20s., 
through the cable in the same time they should send two. It is 
the same at Greenwich, for unattainable perfection is required in 
the living part of the transit instrument. 

A month or two ago we called attention in Taz ENGINEER to 
the curious fact that no two observers looking through a transit 
telescope see the same star pass the micrometer wires at exactly 
the same period of time. The French Astronomer Royal, in fact, 
has been recently making experiments to determine his own 
“personal error.” It is just the same at Greenwich Observatory. 
The astronomers there rarely see the same star alike, one always 
sees it pass a fraction of 3 second before or after another, but this 
difference is nearly invariable. For instance, B. will always see 
it pass a little before A., and never a little after, except perhaps in 
cases of illness, or other extreme disturbing cause. The more 
curious fact is, that there is no possibility of determining who is 
right or who is wrong, but the constaut quantity of the variation, 
admits of a standard being chosen, aud considered as the right 
one, which it is for all practical purpose. 

After a very long;series of experiments the Astronomer Royal 
determined to accept Mr. Dunkin as the standard observer at 
Greenwich, and the following table shows the variation from the 
standard, or Mr. Dunkin, as deduced from those experiments. In 
the table ( -) means “ before,” and (+) means “ after.” 


Mr. Dunkin dD— = 0°00 seconds 
»» Stone D—-S = —01 7 

» Ellis D-—-E = -0O16 ,, 

» Criswick D— Cc = +016 par 

» Lynn D— hk = +029 2 

»» Carpenter D — JC = +607 ” 

» Dolman D— MD= +011 9 

»» Roberts b— kh = 0" res 

» Chappell D — TC = —O'l2 “~- 

» Nash D— N = —005' ,, 


It will be noticed, however, that out of all these observers, two, 
Messrs. Dunkin and Roberts, chance to read the passage of a star 
alike. The figures applied for the correction of the observations 
of each reader are styled in England his “ personal equation,” and 
in France his “ personal error.” 

Beyond the regular work of the Observatory, and the new calcu- 
lations as to the distance of the sun from the earth, little has taken 
place there reeently of unusual public interest. Biela’s comet is 
expected, but has not yet been seen, and Faye’s comet is fast dis- 
appearing, yet during its present visit has not been once sighted 
at Greenwich, from the unfavourable state of the weather. Both 
these comets are very small and faint, and little can be made of 
them without a powerful glass, The sun was hitherto supposed 
to be 95,000,000 of miles from the earth, but recent experiments 
at Greenwich, as communicated by Mr. Stone to the Astronomical 
Society, have proved the distance to be about 91,400,000. ‘This 
was ascertained by careful observations of the planet Mars. The 
distance from the earth to Mars was not known, or from Mars to 
the sun, but the proportionate distance between the three bodies 
had been previously accurately ascertained. Mars gives the largest 
angle of any easily observable placet, and it was necessary to make 
the observations at a time when it was very near to the earth. 

For many nights, when the weather was favourable, simul- 
taneous observations of Mars were made at Greenwich, Pulkova in 
Russia, the Cape of Good Hope, and Williamstown in Australia. 
Mr. Stone put together the observations taken at Greenwich and 
the Cape of Good Hope, and Greenwich and Williamstown. Dr. 
Winnecke united those taken at Pulkova and those taken at the 
Cape. All the results taken at these different parts of the earth 
agreed very closely, and the sun has just been pronounced 
3,600,000 miles nearer the earth than taught in the schoolbooks 
and primers of our younger days. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





. HIGH PISTON SPEEDS. 


Sir,—I have read with much attention the article in Tue 
Enarneer, of November 3rd, which you have done me the honour to 
write on the subject of my letter published in same number. 

I would willingly have allowed the matter to rest, but as there are 
several things in my letter which you have misapprehended, and, as 
there is one element in connection with the question, to which I 
have not given sufficient weight and prominence to do justice to 
both sides, I beg leave to make some further remarks on the com- 
parative economy of high and low speed engines. I would have 
done so before this had not an over-abundance of pressing duties 
prevented me. 

That you have misapprehended me appears from your attributing 
to me opinions the reverse of those stated, or indicated in my letter. 
In the last sentence of your article on the saving of heat by working 
a greater quantity of steam over a given surface in a given time, 
you say you are at a loss to conceive how opinions can vary regard- 
ing this; evidently implying that you considered I held a contrary 
belief. I have never doubted the truth of a proposition so very 
evident as thisis. Not being that which I had to deal with in my 
former letter, it was not brought forward in the argument; but 
there were statements there which showed my belief in it as a 
general proposition. It was there mentioned that I granted that a 
lesser amount of heat would be lost from a given surface (if exposed 
to a cooling influence) in a shorter than in a longer time. This 
being granted, the truth of the proposition is also granted ; besides 
this, I stated, regarding the larger engine in the second example, 
that when working through it 75 times the weight of steam in the 
same time used in the first case, the power would be increased in a 
greater proportion, that is, greater than 7°5 times. This increase of 
power in proportion to steam used I intended to represent the saving 
of heat from this circumstance, as, understhe conditions, no saving, 
but a loss, if not provided against, could have arisen from the 
greater expansion. It is easy to perceive, if an engine is changed 
from working at a very slow speed to double the speed (pressure 
and point of cut-off remaining the same), that double the steam will 
pass over the same surface in the same time. The exposure to the 
exhaust will only then be half the time per stroke, or per equal 
weight of steam used, and, consequently, a smaller amount of heat 
will be lost per unit of steam. 

Had your article of September 29th been confined to an enforce- 
ment of this proposition only, I certainly never would have thought 
of controverting it, though the practical utility of so working is 
limited, and the = so obtained from a high speed may be 
purchased too dearly. 

The proposition [ began my former letter with, and which I 
belie’ was distinctly enough stated to leave no room for mis- 
apprehension, was directed against your recommendation of high 
speeds and quick reciprocations, independently of weight of steam 
used in a given time. I then endeavoured to support my argument 
by examples which I then, and do still think, prove it conclusively. 

Before entering, with your leave, into further consideration of 
this proposition, I would first notice your remark in reference to the 
time during which a cylinder is being heated when the steam is cut 
off at one-fourth of the stroke. You there say that I assume, “ that 
the influence of the steam during expansion tends to raise the 


a e temperature of the cylinder.” What I said was, “that in a 
eyitoten cutting off at one-fourth of the stroke, a portion of the 
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steam during the first fourth of the stroke, was taken up again 
during the latter three-fourths of the stroke, by the steam as it is 
decre’ in temperature, and this heat assisted in raising the 
average a throughout the stroke.” What is meant here 
is obvious. Were the steam in the cylinder during its expansion 
in the latter three-fourth of the stroke not to receive that 
portion of heat referred to, the terminal | peepee would be less, and, 
consequently, the a e temperature of the steam alsofless; that is, 
the metal of the cylinder would have a greater and the steam a 
smaller proportion of the total heat contained in cylinder and the 
steam at the point of cut-off from the boiler. As this portion of 
however, does return to iy, gee it must raise its — 
pressure, and, consequently, its average be wag Mie 
was whet t stated! This correct whether the steam 
be considered as a permanent gas, or whether we allow or not for 
that portion of heat transformed into work done during the stroke. 
I have just shown that it was not the average temperature of the 
cylinder, but of the steam, which I mentioned—things very different. 
1 consider also that I was quite correct in saying, when the 
cylinders in my examples were cutting off at one-fourth of their 
stroke, they were being heated during the whole stroke by the 
steam. This is in opposition to the statement in your article of 
29th September, that the cylinder was heated during one-fourth 
and cooled during three-fourths, when the steam was cut off at one- 
fourth of the stroke; and in, in your last article, “that only 
during one-fourth of each single stroke can the cylinder receive 
heat.” If the word cylinder in the latter case means both cylinder 
and steam contained in it at the point of cut-off, I grant that no 
more heat can be received into the cylinder after the cut-off takes 
plaee, Should the word cylinder mean only the vessel, as it pro- 
perly does, your statement must be incorrect, for, during the 
expansion of steam in the latter three-fourths of the cylinder, the 
temperature of the cylinder must necessarily be less than that of 
the steam, which, as it follows the piston to the end of the stroke, 
comes ultimately in contact with the whole surface, imparting a 
portion of its heat to it all the way. It is evident, therefore, that 
the cylinder must contain in itself a greater portion of heat at the 
termination of its stroke than it did when only one-fourth of that 
stroke was performed, and the remaining three-fourths in contact 
with the condenser or atmosphere. It is, therefore, strictly correct 
to say, in such a case, that the cylinder is being heated by the steam 
during the whole stroke. I have no doubt it was in view of the 
total heat in both cylinder and steam at the point of cut-off that you 
said it was only up to this of the stroke that the cylinder 
could receive heat; but I submit it was hardly fair to say that my 
statement regarding this was contrary to fact, when, as I take it, it 
was not even carelessly expressed, but strictly according to fact. 

In returning to the general question it may prevent further mis- 
apprehension to repeat my original a tye ney which is—“ A given 
weight of steam can be worked in a given space of time more 
economically from an engine with a slower speed of piston and 
fewer reciprocations than from an engine having a higher speed of 
piston and a greater number of reciprocations ; the initial pressure 
and ratio of expansion being equal.” It is evident that in every 
case under these conditions the high speed engine must be of 
smaller dimensions than the low speed engine. I shall endeavour 
further to prove the proposition by a more extended examination of 
the question in reference to the examples given in my former letter ; 
the high speed engine having a cylinder 10in. diameter and ft. 
stroke ; the low speed, a cylinder 31-625in. diameter and 10ft. stroke, 
the latter making one (single) stroke, and the former 100 (single) 
strokes per minute, thus working equal weights of steam in a given 
time. It was before shown tbat the body of the larger cylinder had 
a surface of 11,916 square inches, which was brought alternately in 
contact with the heating and cooling influences of the steam and 
exhaust during thirty seconds - minute, and the ends (cylinder 
and piston), a surface of 1,571 square inches, in contact during 
sixty seconds per minute. It will simplify the case for comparison 
if we make the time equal, and average the surface in the body of 
the cylinder instead of the time, thereby making it 5,958 Square 
inches of surface in contact with steam or condenser, sixty seconds 
per minute. The total surface in the large cylinder will, therefore, 
be 5,958 + 1,571 = 7,529 square inches heated and cooled sixty 
seconds per minute. The ose of smaller engine has on its body 
a surface of 377 square inches per stroke in contact with the steam 
during ‘3 of a second, or, averaging the surface, as in the case of 
the larger cylinder, 188°5 square inches, during °6 of a second per 
stroke. The ends being 157 square inches, also in contact g 
‘6 of a second, the whole surface per stroke exposed is, therefore 
345°5 square inches, which, being multiplied by 100,' gives a 
surface per minute in the smaller cylinder of 34,550 equare inches 
in contact with the heating and cooling influences of the steam and 
exhaust during sixty seconds per stroke. The proportion of surface, 
therefore, with which the same weight of steam comes into contact 
per minute during an — amount of time in each engine is, low 
speed, 1; high speed, 4°588. 

It will not, however, be correct to say that in working the same 
weight of steam in the same time in the smaller engine over 
4'588 times the surface, the heat lost must necessarily be 4588 
times greater because the surface is so many times greater. It was 
this point that I did not give sufficient prominence to in my former 
letter to do justice to both sides of the question, but it must be 
observed I rested the proof of the lesser economy of the high speed 
engine on other influences, which I stated at some length. 

ere the heat of the steam to penetrate into the metal of the 
larger cylinder during its stroke 100 times deeper than it penetrated 
into the metal of the smaller cylinder during one of its strokes, and 
the ong | influence of the exhaust to affect each in the same pro- 
portion, then the amount of heat lost by each engine respectively 
would be proportionally represented by multiplying the surface in 
each cylinder by the strokes per minute and by the co-efficients of 
penetration, which, in the larger would be 7529 X 1 X 100 = 752900; 
and in the smaller 3455 x 100 X 1 = 34500, or 21:79 times more 
in the larger than.in the smaller engine. That this is not the 
correct result will be evident from the consideration of the influence 
of the exhaust, to which [ directed attention in my former letter. 

The difference in the quantity of heat lost from each cylinder in 
equal y my of time may be more readily determined by considering, 
in the first place, the action of the exhaust, which, say for simplicity 
18 in connection with a condenser. Just before the exhaust takes 
place, the cylinder has had imparted to it the fullest amount of heat, 
the steam can give in the time of the stroke, and when the 
exhaust does take place, the steam being suddenly liberated, instantly 
pec eg and as suddenly abstracts heat from the whole surface of 
cylinder. The steam that has been liquefied in the cylinder during 
the stroke is also suddenly re-evaporated, abstracting an immense 
quantity of heat from the metal of the cylinder, which, being of a 
much lower specific heat than the steam, a very considerable depth 
of the metal is at once penetrated and robbed of its heat by the 
Steam on its way to the condenser. There can be no question I 
think that it is at this moment, just as the piston comes to the 
point of rest and the exhaust takes place, that the great evil is done; 
after this instant the process of abstraction of heat from the cylinder 
must be comparatively slow, as the temperature of the immediate 
surface of the metal of the cylinder will be nearly in equili- 
brium with that of the condenser. Besides the destructive effect of 
the su dden expansion and re-evaporation of the condensed steam 
inside the cylinder, consequent on the sudden relief of pressure by 
Opening the exhaust, there are also the facts formerly stated, that 
at this moment the whole surface of the cylinder is exposed to the 
cooling influences of the exhaust; and that the difference of 
temperature between the cylinder and condenser is greatest at this 
— and, consequently, on this account the greatest amount of 
Heat will be lost in the shortest of time. That these are 
cnportans considerations may be palpably realised if we remember 

at after the piston of the larger engine has performed one-half its 
oe and has thus covered up one-half of the cylinder surface from 
; effect of the condenser, which can at this time only have a 
— influence on the remaining half—the smaller engine has 

y strokes to perform, each one of them violently robbing the heat 





from the whole surface of its cylinder in the manner we have 
described. After the exhaust has taken all the heat that can 
thereafter be lost from the cylinder must come from the metal 
lying beyond the inside surface, by conduction, which, being a 
comparatively slow process, the heat lost from this cause cannot be 


great. 

Under the consideration of all these effects, can we suppose for a 
moment that, during the sixty seconds that the larger cylinder is 
exposed to the condenser per stroke, it has been penetrated over all 
its surface to one hundred times the depth, that of the smaller 
cylinder over its surface in one stroke? If it were so, then, 
would your comparison of the thick and thin tubes hold good in 
this case, and the loss from the smaller cylinder be correctly 
represented by the alternate heating and cooling of 100 thin tubes 
of its own dimensions, and that of the larger cylinder by the heat 
imparted to one tube of its dimensions, but one hundred times the 
thickness of the smaller tubes. We believe, however, that, so far 
from this being the fact, the cooling influence will not penetrate in 
the larger cylinder, even to ¢en times the depth of that in the smaller 
cylinder during the stroke. If so, then the latter will lose per 
minute more than double that of the larger cylinder. This pro- 
portion, however, although we believe it to be nearly correct, is 
what we cannot state absolutely tc be the amount; but were we to 
allow that the cooling extended to 21°79 times the depth in the 
larger cylinder, the heat lost from each engine would still be equal. 
But the case against the high speed piston does not rest here; there 
are other facts which I mentioned that in the calculations tell very 
heavily against the smaller engine; but before entering further 
upon these I would first notice your remark about the deposit of 
moisture on the surface of the cylinders during the moment of the 
exhaust, 

The deposit of moisture will take place, in my opinion, during the 
course of the stroke, and before the exhaust takes place, by the 
hotter steam coming in contact with the colder metal. The condi- 
tions of the exhaust itself cause the re-evaporation of this moisture 
and the great abstraction of heat from the cylinder. The exhaust 
itself should also sweep out the cylinder pretty cleanly, and I cannot 
see how moisture can be deposited on its surface by that action, or 
after it takes reg except the temperature of the metal, by the 
causes stated, has fallen below that of the rarefied steam in the 
condenser. Should such be the case it would evidently be much in 
favour of my argument; and, at all events, the moisture re- 
evaporated from the surface of the cylinders in either case, before 
being so swept out by their respective pistons, would very probably 
be fully as great in the hundred times of the smaller oytloder as in 
the once of the larger. 

Before leaving the question of abstraction of heat from the 
cylinders it is scarcely necessary to observe that the exact quantity 
of heat lost 1 | the action of the exhaust must be made up by the 
steam, for, if it were not so, a certain number of revolutions would 
reduce the temperature of the cylinder to zero, 

To return to the argument against the high speed engine, I would 
observe that, even supposing the heat lost from the low speed engine 
by the exhausts were as much as, or even greater than, that from 
the smaller engine, yet the indisputable fact that the friction of this 
engine must be more than three times that of the larger one, places 
the economy of the latter, to my mind, beyond doubt. If we allow 
10 per cent. of the steam used by the larger engine to be employed 
in overcoming its own friction, it follows that the steam expended 
by the smaller engine in overcoming i/s friction must be at least 3°16 
times greater, or 31°6 per cent.—naarly one-third of its whole power 
—and 21'6 per cent. greater than the low speed engine. 

The damaging effect of friction inst the high speed engine 
may be made to appear even more clearly if we suppose, for the 
sake of argument—what I believe to be the reverse of the facts— 
that the larger cylinder loses in heat double the amount of the 
smaller by the exhaust. Should the heat lost by this influence be 
5 per cent. in the smaller, it will then be 10 per cent. in the larger, 
or 5 per cent. more, which still leaves a large balance in favour of 
the larger engine, by reason of its much smaller friction. Still 
further against the smaller engine there is—the greater waste of steam 
in ports, greater loss of heat from surface of — and greater loss 
of the effect of the steam from its friction in the ports, which, when 
all summed up, will be found to increase the percentage of loss of 
economy in the high-speed engine by no besnnelionadie amount. 

The Lo oing remarks, I consider, put the case not more in 
favour of the low-speed engine than the investigation of the facts 
warrant; yet I grant that the case cannot be established so con- 
clusively by direct demonstration. I think, however, that it is very 
Pama | proved by the negative or reductio ad absurdum plan of 
demon: op. In my former letter it was intended that the 
examples of the second two engines should serve this purpose. 

The larger engine was reduced in stroke and made to work at 
30 revolutions’ per minute, passing over its surface 7°5 times the 
weight of steam that the larger engine in the first examples did—a 
condition, we have seen, so far favourable to economy. The 
smaller i ry is exactly of same dimensions as before, but as it 
also cuts off at one-eighth of the stroke to render the ratio of ex- 

nsion equal to that of the larger, it requires to make 1,500 revo- 
utions per minute to work off the same weight of steam. It will 
scarcely be questioned that of these two engines the former will 
give out a large amount of useful effect, while the latter will give 
out no useful effect whatever, if it even cttains to the speed, working 
itself only. In your article of Nov. 3rd you say, “It is possible to 
state a case so that it may be made to » ae that an engine running 
at high speed must be more wasteful of power than another rauning 
at less velocity.” I would ask, in regard to this, Are there any 
new elements introduced into the case I have now stated that would 
injuriously affect the results of the high-s engine and place it at 
a disadvantage? There are none that I know of; on your theory 
it should be working to the greatest possible advantage. The 
speed of the piston does not approach marly to that of which the 
steam is capable. It is not at all probable that the friction would 
produce abrasion of the surfaces acted on; and, altogether, there 
are no reasons why this engine should rot, on your theory, produce 
a surprisingly economical result, 

That the speed of 1,500 revolutions could scarcely be attained by 
this engine, —— itself only, agrees entirely with the results of 
some experiments I have attempted, aad I may also say that this 
conclusion agrees with an intuitive feling, the result of one’s 
general experience. If it be so, the ecoromy of this engine becomes 
nil, and the questions arise—What has become of the energy of 
the steam ? how has it been wasted or destroyed? I verily believe 
no other answer can be given than thai the power developed in the 
engine by the steam has been expended, partly by friction in the 
rubbing surfaces of the engine, partly by a large amount of conden- 
sation, and, to a considerable extent, by the friction of the steam in 
ports and other parts of the extensive surface over which it has to 
pass at such a great velocity. I wouli, therefore, considering the 
whole case, submit that my proposition is age Kany and, 
if proved in this case, it is, cwteris paribus, proved in every other 
case, let the difference in dimensions be aver so small; the difference 
in results being, of course, more or leis in proportion to the dif- 
ference of dimensions. 

I might be asked the question—seeing that you hold that if, in the 
same engine, a greater weight of steam de worked through it in the 
same time, an advantage is thereby oltained—Should not this be 
carried out in every case where pracicable, and thus secure the 
greater economy? To this 1 would rejly, though I would bave no 
hesitation in working engines, cmos if non-condensing, to a 
very high speed, and expect good result therefrom, yet the benefits 
may be purchased too dearly—there is 1 limit, which arrived at, the 
advantages will cease. I would say futher—except in such cases 
where high speed and lightness are es@ntial in the engine itseli— 
as in locomotives—rather than work ata very high speed, it would 
be better to employ larger and slower engines, as more economical 
on the principles I have endeavoured t establish. The larger and 


slower engine would then become, with the smaller and high-speed 
engine, the two engines of my example. 
ore leaving the subject, if your space be not too greatly en- 








croached on already, or your patience exhausted, I would take the 
rtunity of stating in your columns a matter connected with the 
difference of economy in expanding steam in a cylinder more or 
less rapidly, and which I have for a considerable number of years 
been convinced has an important bearing on the economy of steam. 
I have never had an opportunity of ya the matter 
thoroughly, and I do not wish it at present to be considered a part 
of my previous argument, but it appears to me capable of explainin 
some phenomena in the practical results of expansion under a big 
speed of piston. It is, I believe, a fact that when steam is expanded 
to several times its original volume in a close vessel, no heat from 
the steam being allowed to escape, the aggregate amount of heat 
(sensible and latent) is greater; or the aggregate amount of heat 
required by the steam to sustain it as steam is greater when the 


atoms are separated by expansion. 

This is something "hike the converse of the law established by 
Regnault, that the total heat (sensible and latent) in steain 
increases in a small degree in a certain ratio, as the ure in- 
creases, apparently caused by the act of compression or friction 
among the atoms themselves. Jn expanding, on the other hand, and 
descending in pressure, this heat disappears, but as it cannot be lost 
it must go to sustain the atoms themselves in separating, these 
evidently requiring an additional amount of heat as they are 
expanded or separated ; an amount additional to that changed from 
sensible to latent heat, should that additional beat not be in the 
steam itself, as in saturated steam, or — from external 
sources, a certain portion of the steam will condense during expres- 
sion, and give out its latent heat to support the remainder in a state 
of steam. . 

What I wish further to notice is, that if it does require additional 
heat to sustain the atoms of the steam in their separation during ex- 
pansion, this heat will, in amount, bear some proportion to the time 
in which the act of expansion is performed. 

In further corroboration of this I call attention to the fact that if 
a given quantity of air is compressed very slowly in a cylinder, | 
to one-fourth its original volume, the air in the cylinder will 
be found to have risen in temperature. If the same compression be 
performed more quickly the temperature will be still more 
increased, and a very high temperature may be obtained by a sudden 
compression. ‘The amountof compression has been in each case the 
same, but the effect produced is different on account of the time in 
which it has been done being different. Again, on the other hand, 
let us take a thin copper cylinder with the pistop near to the bottom, 
leaving a thin film of air between them, and put this cylinder into a 
vessel containing a quantity of water, which, when displaced by the 
cylinder, will rise and envelope it. If the piston is now raised very 
gradually, so as to expand the air to several times its original bulk, 
it will be found, on applying a thermometer, that the water has 
considerably decreased in temperature, its heat having passed 
through the metal of the cylinder to supply that required to sustain 
the atoms of air in their separated or expanded state. If this 
experiment be repeated, the expansion being t « same, but with the 
piston raised more rapidly, the water w ll be fovnd to have decreased 
still more in temperature, and, if the water be not too great in 

uantity, it will be converted instantly into ice if the piston is 
} mom up very suddenly. There is enough, I consider, in these ex- 
periments to show that a distinct difference of effect is caused by the 
quick and the slow ex ion of the air. 1 do not mean to 
however, that the difference of the amount of heat taken up 
by the air when slowly or quickly expanded is correctly given 
by the difference in temperature of the surrounding water 
measured by the thermometer, as the water during the slow 
speed of piston will doubtless replace a portion of its heat 
from the containing vessel on the surrounding atmosphere 
by conduction, and also a portion of heat will have time to 
penetrate the piston itself, and obtain access to the air in the 
cylinder, all modifying the results in some degree ; but still, allow- 
ing fully for al! such circumstances, there remains a great difference 
of effect to be accounted for by the apparent fact, that a greater 
amount of heat is required to sustain the atoms during quick ex- 
pansion than during slow expansion. Without venturing on the 
discussion of the rather vexed question of the value of the factor 
time, in connection with the performance of a definite amount o! 
work, I do not hesitate to say that if this element be neglected in 
any such calculations it will lead to very erroneous conclusions. 

The difference in amount of heat required to sustain steam during 
quick or slow expansion cannot be so easily ascertained on account 
of the sensible heat becoming latent during that process, and steam, 
not being a permanent gas, a portion of it becomes liquefied during 
expansion, which sets free a quantity of latent heat to sustain the 
remaining steam as steam. 1 believe, however, that steam is ex- 
actly under the same law—if it be a law—that a greater amount of 
heat is required to sustain the steam, as steam, during quick expan- 
sion than is required during slow expansion. It is, indeed, scarcely 
reasonable to suppose that the same amount of expansion can be 
done in one-tenth of a second at no greater expense of heat or 
energy than would be required to do it in ten seconds. If it requires 
to be done in so much less time, a higher price must be paid for it. 
In oe of piston varying from, say, 200ft. to 800{t. per minute, 
much difference in results will not be found; but 1 am of opinion 
that the difference will be felt peer yy between the speeds of 
200/t. and 500ft. per minute, especially if the higher speed piston 
has a stroke only one-half that of the other piston, as the time of 
expansion would then ouly be one-fifth that of the slower engine. 
In the two engines rahee A referred to, the one having a 5{ft. stroke 
making thirty revolutions per minute, the other Ift. stroke and 
making 1,500 revolutions per minute, the same amount of expansion 
is done in the latter in one-fiftieth part of the time ocoupied in the 
former. If there is anything in the theory I advance its influence 
should be felt in this case, and it would help also to explain why 
an engine, even when left to turn only itself, cannot attain above 
a certain limited speed. ioe 

In taking leave of the whole question, while believing that I have 
given sufficient reasons in support of the truth of my original pro- 
position, I am far from wishing to infer that I cannot ibly be in 
error on any point, If I am in error in any particular I shall be 
thankful for being put right, as I shall certainly be a gainer thereby. 

Glasgow, 17th Nov., 1865. James Howpen, 

[We have inserted Mr. Howden’s very long letter from @ 
desire that he should feel that he had been treated with strict 
impartiality. We shall only add that our correspondent’s fallacies 
are as apparent in this as in his first letter, while many of his 
arguments are founded on assumptions which are for the most part, 

pletely er It is possible that no man now living hae 
more carefully investigated the phenomena attending upon the 
action of steam within an engine than Professor Rankine, and it 
may tend to shake Mr..Howden’s faith in the accuracy of his own 
conclusions to learn that Professor Rankine definitely states that 
rapid reciprocation is directly conducive to economy. The weight 
of authority is more conclusive to some minds than any amount of 
argument, and from the example we have already had of Mr. 
Howden’s powers as a reasoner, we fear that we should do little 
good by continuing this discussion. Our pages are, of course, open to 
any of our correspondents taking a different view of the matter,— 
Ep. E. 











(For continuation of Letters to the Editor see page 357.) 





Rauways ix Russta.—(From our Correspondent)—A company 
has been formed for the construction of a line of railway between 
St. Petersburg and Viborg. The promoters have entered into an 
engagement for the establishment of the line within three years. 

Sparx.—(From our Correspondent).—The shareholders of the 
Madrid, Saragossa, and Alicante Railway Company have been led 
to anticipate great results from the approaching opening of the 
Andalusian section. Great floods have, however, devastated the 
works within the last few days, and have indefinitely adjourned the 
opening of the line. A very large sum will be required to make 
good the disaster. The traflic on the opened sections of the com- 
pany’s undertaking has greatly fallen off this year, and altogether 
the prospects of the concern are gloomy. 
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Hirnerto, in the ordinary construction of furnaces for the com- 
bustion of fuel for heating purposes, metal fire or grate bars of 
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various kinds and forms, upon which the fuel under bustion is 
su ported, have been generally used. 

hese improvements, patented by Messrs. Longridge and Mash, 
engineers, Aldersly Ironworks, Derby, consist, first, in dispensing 
with the uso of these metal fire or grate bars, and using and employ- 
ing instead thereof slabs or forms of fire-clay, or other similar or 
suitable fire-resisting material, such slabs having perforations or 
: ony through them, and their external surfaces corrugated, or 
of such form that when two or more of such slabs are placed 
together there may be apertures between them, and through which 
perforations and apertures atmospheric air passes to the fuel under 
combustion. The | nee and positions of the slabs, as also the forms 
and sizes of the perforations and apertures, are regulated according 
to the nature and description of the fuel to be used and the purposes 
for which the resulting heat is required. 

Fig. 1 of the annexed engraving illustrates this part of the im- 
provements adapted to a puddling furnace. Instead of the ordinary 
metal fire-bars the patentees use the slabs A, A, of fire-clay or 
other convenient and suitable fire-resisting material, arranged so as 
to form a general surface more or less inclined, and upon or against 
which the fuel under combustion rests. In this arrangement the 
slabs form ledges, but this is not essential, as the slabs are some- 
times formed so that they present one uniform inclined surface, as 
shown in Fig. 38. These slabs are perforated, and where several 
slabs are used the sides or edges of them may be so corrugated or 
formed as to present, when placed together, like or similar apertures 
to the perforations,through the bodies or substance of the slabs; the 
perforations or apertures may be of any convenient form or sizes, 
the purpose of them being to admit air to the fuel under combustion. 
The perforations through the slabs are preferred generally to be 
made in an inclined direction, as shown in Fig. 2, so that the ashes 
from the fuel may not obstruct the passage of the air, though some- 
times, and with some descriptions of fuel, they may be made more 
nearly or quite horizontal, as shown in Fig. 1. The fuel is fed into 
the furnace through the hopper B, which being charged, the fuel 
falls gradually as the combustion proceeds; when it is necessary to 
disturb or rouse the fuel it may be done by a rod through the perfo- 
rations. Fig. 4 shows the applications of these improvements to a 
crucible furnace for the melting of steel and other metals; the 
crucible A is placed in the centre of the furnace B upon the conical 
bottom ©, which is perforated, and allows the preducts of combus- 
tion to pass through and into the downward flue D; the fuel 
surrounds the crucible and rests on the perforated cone C ; the upper 
part of the furnace B is perforated, and through these the air is 
admitted to the furnace, whether from a blast, as at E; or direct from 
the atmosphere, as required. Fig. 5 shows the application of these 
improvements to a cupola melting furnace, the lower portion of the 
sides of which are formed of perforated slabs A, and through 
which the air for combustion is admitted, whether from a blast or 
from the atmosphere direct, when a steam jet or oiler means of 
exhaust is employed. 


These improvements, secondly, bave reference to turnaces em- 
ployed for other purposes than the heating of water or the genera- 
tiow of steam in steam boilers, as, for example, the heating of iron in 
mill furnaces. This improvement consists iu the adaptation to 
furnaces other than those for the heating of water or the generation 
of steam iu steam boilers of the improvements described in the 
specification of a patent granted to James Mash, and dated 
12th April, 1856 (No. 874), which consists in the adaptation to the 
furnaces and fire-places of steam boilers of slabs of fire-clay, or 
other similar or suitable fire-resisting materials, instead of the 
ordinary metal fire-bars, for the purpose of supporting the fuel 
under combustion. The improvement is illustrated by Figs. 6 
aud 7, which show its adaptation to a puddling furnace; Fig. 6 
when the furnace is in operation, and Fig. 7 when it may be 
necessary to discharge from the furnace ashes, slag, or clipkers 
formed or resulting from the combustion of the fuel. The 
slabs A, A, of fire-clay or other fire-resisting material are mounted 
on or supported by iron frames movable upon bearings, upon each 
side of the furnace, so as to alter and vary the incliaatious of the 
slabs. Attached to the frames are the levers B, B, and these are 
connected together and to the handlo or lever OU, so that the inclina- 
tion or position of the slabs A, A, may be altered or varied at 

leasure as required ; in front of the slabs A, A, are the gratings or 

rs D, D, for the admission of air to the furnace. The fuel during 
the working of the furnace lays upon or is supported by the 
slabs A, A, and is fed through the hopper E; the quantity of air 
required is regulated by the position or inclivation of the slabs A, A, 
through the lever or handle C, they, when nearly orquite horizontal, 
admitting the greatest amount of air, and when iuclined upwards 


any description of packed rod per- 


stuffing-boxes and other purpose; 





wholl 
bars D, D, and thereby susperding the admission of air. The 
intermediate positions between these will of course regulate the 


quantity admitted. When it is required to clean the furnace from | 
ashes, slag, or clinkers, the slabs are lowered to the position of | 
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or nearly closing the spertures through the gratings or | Fig. 7, wher the whole contents of the furnace will be discharged 


This operation may be done at any time during working, as the 
heat of the slabs will be sufficient to ignite the fresh charge with 
facility; thus the furnace may always be kept in a very eflicient 
state, 








FOSTER’'S PACKING FOR STEAM ENGINES AND HYDRAULIC PRESSES. 


Tue object of this inventior, pa- 
tented by Mr. William Robert Foster, 
india-rubber manufacturer, City-road, 
is intended to effectually reduce the 
friction attendant on these packings, 
and at same time provide against the 
escape or passage of fluid. 

To accomplish this the patentee 
uses a hollow or tubular packing, in 
one or more rings or coils, open at one 
end and closed at the other, so that the fj 
steam, gas, air, or fluids shall enter IN 
the packing, and with the elasticity > 
of the packing and pressure of the 
cover or gland, make a piston-rod or 


fectly tight. 
The improvements in packings for 


thus consist in the application of a coil 
or rings of india-rubber tube around 
the rod in the stuffing-box, and 
compressed therein somewhat in the 
usual manuer of compressing the 
packing of stuffing-boxes. The tube 
in the stuffing-box of a steam engine 
piston-rod, for instance, is left open at 
the inner end, but closed atthe upper 
or outer end next the gland, so that 
the steam may enter within this 
stufling-box tube, which is therefore 
subject to the same pressure inter- 
nally and externally, ani will cause the passage for the rod 
through it to be steam-tight. Vulcanised india-rubber tube of 
round, oval, or other formin cross section is used, and applied in 
sufficient length of tube to coil round the rod several times. This 
packing, when compressed slightly by the packing gland, will com- 





press the coils somewhat tothe form of the box and around the rod, | 


whereby it is rendered tight, and this with very slight pressure of 


the gland, therefore producing very little friction on the rod in | 
working through it. The tube so used may be covered in layers 


with canvas, or braided externally with oue or more layers of hemp, 
cotton, or other fibrous material, to offer a suitable surface for the 
friction of the rod to protet the india-rubber. Instead of india- 
rubber tube, other elastic pr flexible tubing may be similarly em- 
ployed, but in all cases left open at one end for the admission of the 
fluid under pressure, whose escape it is desired to prevent. 


This packing is applicabl for stuffing-boxes, or as a packing for | 


pistons, in which case, where the fluid pressure is oa both sides of 
the piston, both ends of tte tube are left open for its admission to 
the interior of the tube, but a stop is provided in the middle of the 
length of the tube, that is te say, ata point two or three coils distant 
from either end. 
pressure, and for air and dher pumps, also to hydraulic presses, to 
retain the pressure of the fliid round the ram, where it ewerges from 
the cylinder, 

Fig. 1 represents a sectim of a stufliag-box of a steam engine 
cylinder wiih the piston-ral A passing through the stuffing-box 
fited and furnished accoaling to this inveution; B, B, is the 
stuffing-box ; C, O, the glad; and D, D, the hollow coil disposed 
in the stuiling-box, and compressed, although slightly, by the 
gland C. 

Fig. 2 is a cross section, while Fig. 3 represents a partial external 
view of the tube used in th stuffiu:-box, which figure also is con- 
tinued in partial longitudiaal section. This tube is simply a piece 
of vulcanised india-rubber tabing e, e, the manufacture of which is 
well understood, and need rot be here described. 
coat or cover with threads d fibrous material / to the extent of three 
or four thicknesses, which ére applied loosely, so as to produce a 
soft and pliant surface, suitable for the wear and friction of arod A. 
In the one end of the tuls D is placed a plug g, Fig. 1, secured 
therein by binding on the exterior or otherwise, while in the other 
end, and preferably througtout the length of the tube D, is placed 





It is applicable for steam, air, water, or other | 





It is preferred to | 














| a coil wire tube h covered with cotton, or it may be a plain helix or 


coil of wire. This is placed loosely within the tube D, and keeps 
the desired end and throughout its length open for the entrance of 
the steam or other fluid under pressure. The packing tube so 
furnishod is placed aud coiled within the stuffing-box, as seen, the 
gland being bolted and screwed down as usual, but with scarcely 
any pressure upon the packing. By thus fitting and applying 
the packing the steam in the cylinder F always finds access to the 
tube D, which it expands, and forms a steam-tight packing for the 
passage of the piston-rod A. : ‘ . 

lu Fig. 1 is also represented this packing applied to a piston H. 
It is arranged and furnished in same manner as for a stufling-box ; 
but for a piston, the pressure being alternately on one side and the 
other, the packing tube is made in duplicate, so to speak, that is to 
say, open at both ends, with a plug or stoppage i in the middle of 
its length. Thus as the pressure of steam alternates on one side or 
the other the steam enters the tube from either end, and so renders 
the packing tight by its pressure within the tube, and maintaining 
the external pressure of the packing to render the piston at all times 
steam-tight in the cylinder while working, and this with the least 
possible amount of pressure and friction, which is, moreover, always 
uniform. 7 

Fig. 4 represents a section of an hydraulic press cylinder furnished 
with the improved packing, which is fitted and applied in same 
mauuer as iu the stufliag-box of the pistuu-rod, and will not require 
any particular description. . 

It will be readily understood from these illustrations that this 
packing may be applied iu stuffing-boxes of pump rods, and a8 
packing for the pistons, plungers,, or buckets, aud generally where 
analogous packing are used, but which applications will be obvious 
from the foregoing illustrations, and need not be individually or more 
particularly described. 





Lancest Bripge 1x Taz WorLp.—The new bridge about to be sus- 
pended over the Ohio river, at Cincinnati, will be the longest 
structure of the kind in the world, being more than 2,00U0{t. longer 
than that over the Niagara river, and 540ft. longer than the Menai 
Bridge, England. its total spau wili be 1,057f. The stone piers 
rise 110/t. above the floor of the bridge, and 20vit. above ther 
foundations. Que year is allowed for building it. 
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TO CORRESPONDENTS. 


A letter lies with our publisher for “‘T. M.,” whose letter on engineering 
qualifications appeared last week. 

J.J. G.—The application is old, and open to any one to use ; but we are not 
responsible for what may be stated in an advertisement. 

G. R.—Apply at the office of the locomotive superintendent of any railway. 
Bring your credentials with you. We have little doubt that a man of your 
experience cannot long want a berth. 

W. 8.—J/ your engine has given you satisfaction for four years, why put on 
the fly-wheel? If it do not give you satisfaction, your course must be per- 
Jectly clear—put it on by all means, 

Mr. Lupgrs, lately connected with the manufacture of the Harrison Boiler. 
If this gentleman will kindly forward us his present address, or if any of 
our readers will inform us of it, we shall be much obliged. 

T. F.—There is no such special work in existence. You will find much infor- 
mation on the subject in the ‘* Transactions” of the Institution of 
Mechanical Engineers ; Holtzapffel’s treatise may a’'so prove wseful. 

C. G. P.— We cannot call to mind a single instance where the stana-pipe has 
been omitted in a flat district. Certain substitutes may, of course, be em- 
ployed, but they present no advantages over the ordinary arrangements. 

ll. L.—The ball governor in any form is still quite unsuitable for the marine 
engine, notwithstanding that many attempts have been made to overcome its 
defects ; several of them highly ingenious. Youwill find an elaborate paper 
on marine governors in THE ENGINEER for June 13th,.18638, and the fol- 
lowing number. 

J. E. M.— There are many and insuperable objections to the use of a chain as 
you propose. Furthermore, increase of surface alone does not necessarily 
tnevease adhesion. The spring tire system is identical in principle with 
that of Mr. W. 8. Adaus, and it no doubt does slightly increase adhesion 
by permitting the tive to come into more accurate contact with the rail. 


ASBESTOS. 
(To the Editor of the Engineer.) 
£1r,—Would you oblige me by informing me where I can get long-fibred 


ashestos in tolerable quantities, at least exceeding specimens in size? 
November 21st, 1860. I. WYNNE, 





ROCK-BORING MACHINES. 
(To the Editor of The Engineer.) 
S1r,—Please allow me to ask, through your paper, the address of makers 
of machines for boring rock, to be blasted by powder ? 


Maybole, Ayrshire, November 23rd, 1865. ALEXANDER JACK, 





MEETINGS NEXT WEEK. 

INSTITUTION OF Civil, ENGINEERS.—Tuesday, December 5th, at 8 p.m. : 
Continued Discussion upon Sir Charles Bright’s paper, ‘* The Telegraph to 
India, and its Extension to Australia and China.” 

Society OF ENGINEERS.—Monday, D ber 4th : Conti 1 Di i 
on Mr. Pendred’s paper ** On Locomotive Adhesior, &c.” Afterwards, if time 
permit, a paper “On the Injector” will be read by Lewis Olrick. 








Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
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will be made. 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GRORGE LEOPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of TaB ENGINERK, 
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THE FAN ACCIDENT AT SHEFFIELD. 

THE bursting of a cupola fan in the Blast-lane Ironworks 
of Messrs. Davy Brothers, at Sheffield, resulting in the loss 
of a very valuable life, has excited some attention in en- 
gineering circles during the last fortnight. Fortunately, the 
accident, although not without a precedent, is of a kind 
which rarely takes place, and this fact, and the compara- 
tively high position occupied by one of the sufferers, have 
doubtless done much to invest the occurrence with an 
importance which it hardly appears to deserve. The 
particulars are so clearly set forth in the Sheffield papers 
containing a report of the inquest, that we cannot find 
a better source from which to extract them. It appears 
that on the afternoon of the 13th of November, while 
Mr. Davy was standing near one of Platt and Schiele’s 
“silent” fans, then at work, and manufactured about a 
year since by the North Moor Foundry Company, it 
suddenly flew to pieces, the fragments inflicting such 
injuries on Mr. Davy, and a workman named King, that 
the former expired the same night, while the latter had 
both his legs broken, and was otherwise so seriously cut 
and contused that small hopes of his surviving were at the 
time entertained. Mr. Davy was senior partner, we be- 
lieve, in the firm of Davy Brothers, and was not unknown 
in the world of mechanical science. Since 1851 he has 
conducted the Blast-lane Works with reputation and profit. 
The death of such a man naturally invested the inquest 
with something beyond the mere local interest usually 





attending on such inquiries, and it would seem to have been 
conducted with more thanordinary care. Nevertheless the 
information elicited was so exceedingly meagre, that the | 
Jury could hardly arrive at any other verdict than that | 
actually returned—accidental death. 

‘The construction of the fans known as “ Platt and Schiele’s 
Patent” is so well anderstood that any detailed description 
of the one which failed is unnecessary. It consisted, as usual, 
of 4 cast iron case some five-eighths of an inch thick, fixed 
Vertically at one end of a massive bed-plate, and containing 
a 50-in. disc, fitted with wrought iron vanes about Gin. 
wide at the broadest part. ‘The disc was mounted on, or 
more properly, cast in one piece with, a shaft rather over 
3tin, diameter at the smallest part, and about 4ft. long. 
One end of this shaft projected through the disc only far | 
enough to provide a journal 34in. in diameter, which | 
rested in a cast iron bearing fixed to the interior of the 
outer half of the fan case. ‘I'he other end rested in a bear- 
ing supported by a heavy vertical bracket cast upon the 
front end of the bed-plate. ‘These faus from their mode of 


| to twist it short off. The radius of the driving pulley was 





action create some end thrust, much in the same way as a | 
Screw propeller, and the second bearing was therefore fitted | 
up on the “ anti-friction curve” principle, patented some | 
years ago by Mr. Schiele. About midway between this 
bearing and the front face of the disc, a heavy pulley 15io. 
in diameter was keyed on the shaft, to take the belt driving 





the fan, ‘This belt is stated to have been about 20tt. long | 
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between centres. It did not proceed directly froma fly- 
wheel, but from a pulleyon a counter-shaft driven by an en- 
ine with a 10in. cylinder—some 10-horse power nominal. 
his engine had nothing to drive but the fan, and a small 
loam mill not at work on the evening of the 13th. 

At the moment the accident occurred the fan was sup- 
plying blast to an ordinary foundry cupola, and running 
at 1,020 revolutions per minute, corresponding to a pillar 
of blast equal to eleven inches of water or thereabouts. 
The external case was smashed to atoms, but strangely 
enough the internal disc, although broken, was not in- 
jured in anything like the degree which might have been 
anticipated. The journal next the dise was broken short 
off, and the bracket on the front or inlet end of the bed 
plate was also fractured, and with the bearing thrown to 
some little distance. As far as regards Mr. Davy’s death 
there is little room to doubt that it was caused by a blow 
from one of the fragments of the case, not by a portion of 
the disc. 

At the inquest the attention of the jury was principally 
directed to the construction of the fan, and an attempt 
was made to prove that it wasradically defective, at least as 
far as material could decide the question. It does not appear 
that any conclusive evidence was brought forward to prove 
that the workmanship of the apparatus was defective ; but 

reat stress was laid upon the fact that the spindle was of cast, 
instead of wrought iron, and to this the failure was directly 
attributed by the witnesses examined for Messrs. Davy. 
As the entire scientific interest of the questions raised 
turned on this point, it deserves a little consideration 
at our hands. e may write with a little more unction, 
perhaps, from the circumstance that we very nearly met 
with Mr. Davy’s fate from a similar cause not many 
years since. In that case, however, it is but fair to add, 
that the fan which gave way was not one of Platt and 
Schiele’s, but of the ordinary construction. 

The main point to be decided is, what portion of the 
apparatus gave way first? The natural assumption would 
be, of course, that the rotating disc flew to pieces as a re- 
sult of an overpowering centrifugal force; but is this 
assumption borne out by the facts? We think not. In 
such a case the destruction of the disc would probably have 
been complete, while the spindle would, or at least might, 
have remained intact. We heve seen more than one fan 
broken by centrifugal force, but the spindles have inva- 
riably escaped injury. If centrifugal force was not the | 
direct cause of the catastrophe, what was? ‘The question | 
is easily asked, but it is not easy to answer it. We believe | 
that the front bracket, to which we have already referred, | 
gave way first ; that the disc then came in contact with the 
case,and running as it did ata high speed—its circumference | 
having a velocity of about 13,2d)ft. per minute, or 150 miles 
per hour—smashed it to bits, driving the fragments in | 
every direction. The moment the front bracket gave way, | 
the pull of the belt acting at a leverage of 3ft. or so on | 
the back journal, broke it short off at the bearing, and the 
work of destruction was complete. Granting this to be a 
correct statement of events as they actually occurred—and 
it is in strict accordance in every respect with the evidence 
—it will be seen in a moment that whether the shaft were 
of wrought iron, or steel, or—as it actually was—of cast 
iron, the results must have been substantially the same. 
No matter what the material of the spindle, the moment the 
bracket gave way, the disc must have come into contact with 
its surrounding case, and the fracture of this last would then | 
be absolutely inevitable. Whether the North Moor | 
Foundry Company do or do not act prudently in using cast 
iron spindles we are not called upon tojudge. We should not | 
ourselves think of employing them under any circumstances | 
for this, nor, indeed, almost any other purpose ; nor are we | 
disposed to endorse the practice of the Oldham firm in this 
respect. Still it is hardly possible to imagine that cast iron 
was used from motives of misplaced economy, because the | 
casting as it is actually made, costs more, we fancy, than 
would be required to supply, turn up, and fit an ordinary 
wrought iron shaft, and to make, bore out, and fit the cast 
iron disc. The actual reason why cast iron is employed, is 
probably that no metals save cast iror running on cast iron, 
can_be got to stand at the high speed at which these fans 
are driven. Cast-iron journals running on cast-iron bear- 
ings last for years without appreciable wear, provided the 
loads are light and the lubrication efficient. Besides this, 
a cast-iron spindle is stiffer—no small advantage in ma- 
chinery of this kind—than one of wrought iron, and its 
strength is after all mainly a question of quantity of material. 
It has been assumed that the shaft was twisted across by 
a direct torsional strain, and so caused the accident. It is 
of course possible that this might lave happened, but the 
possibility is extremely remote. A journal of cast iron 
34 inches in diameter, such as this was, would require a 
force of about 37,000lb. applied at + radius of six inches 





actually 74 inches. The strain must d course be considered 
as having been applied to the circunference of the pulley, 
and not to that of the disc. Now,ata velocity of 1,020 
revolutions per minute, a resistance of 8°25 lb, represents, 
as nearly as possible, one horse .power — 33,000 Ib., 
raised a foot per minute. The engin? employed in driving 
the fan was nominally 10-horse p»wer only, and if we 
make allowance for the friction of the counter shaft, the 
belts, and the machinery in general, we shall fiod that the 
power actually expended on the fancould hardly have ex- 
ceeded 15-horse. ‘This is, indeed, ratler over the allowance 
usually made for fans of this class. Buififteen indicated horse 

ower only represents a torsional jtrain of 123-75 Ib. at 
the circumference of the pulley. ‘lo say that this could 
have twisted across a shaft J-din. n diameter is simply 
absurd. From all that we can learn it appears that the 
North Moor Foundry Company take «special precautions in 
the manufacture of their fans to «cure an exceedingly 
tough iron, and during the process »f casting the shaft is 
very carefully fed. Possibly the bet test of the worth of 
a system is its success, and as abouw 4,000 of these fans 
have b2enactualiy sold, it would seemthat acast iron spindle 
may answer a given purpose just as vell as one of wrought 
iron, at least in cases where it is rot exposed to sudden 





strain. During the inquest the pont was raised that the 





vanes were of wrought iron rivetted on; and one gentle- 
man went so far as to state that they should invariably be 
cast with the disc. This is after all a matter of opinion, 
and of such trifling importance that it really deserves no 
further comment. Provided the workmanship is good there 
is apparently nothing to be gained or lost on either side, 
save convenience of manufacture. As it is, the disc and 
spindle of a 50-in. fan weigh about 4 cwt., and cast-iron 
vanes would add objectionably to the load which the spindle 
has to sustain. 


The question still presents itself for solution—what led 
to the tracture of the bracket ? This cannot possibly be de- 
cided in the absence of direct evidence, of which there is not 
a tittle. Whether the casting was originally unsound or not 
we cannot say. The fan had been running for over twelve 
months, at 900 revolutions per minute, corresponding to a 
pillar of blast equal to seven inches of water. Its speed 
was subsequently increased to 1,020 revolutions, as we have 
seen, and it is possible that the heavy belt by which it was 
driven may have been tightened too much. Again, the fan 
had just been started, we believe, a moment before the 
accident, and the belt may have swagged and jerked as 
long belts will at such times, and thereby thrown an ex- 
cessive momentary strain on the metal. Or the counter- 
shaft pulley may have given way, and the belt becoming 
entangled with either the shaft or the bracket a sudden 
snatch would ensue, which would, of course, be quite com- 
petent to the performance of the mischief. Certain ques- 
tions connected with the entire affair must remain un- 
solved for ever ; and the most we can do is to trace back 
results to their nearest probable cause, still feeling unfor- 
tunately that that cause may be but the result of another 
lying beyond human ken. A great variety of opinions 
on the subject have of course been formed. That 
which sets the accident down simply to the fact 
that the shaft was of cast iron, without considering the 
influence which material alone is capable of exerting, is not 
only unscientific, but irrational in the highest degree. 
Cast iron has its virtues and its faults like every other 
material, but in this case the factor of safety—the margin 
of strength left to provide for casualties—was so high that 
we cannot think that the makers of the fan displayed any 
particular want of skill or care in their practice, e have 
no intention to recommend cast iron as a material for spin- 
dles of any kind, and we believe that the very firm in 
question has substituted steel—a very uncertain material, 
we may add—for it in their later fans; but this has 
little or nothing to do with the real issue. The question 
as it stood was not how the fan might have failed, but how 
it actually did fail. We can only repeat our conviction 
that the presence of a cast iron spindle in no way conduced 
toa catastrophe which, once commenced, could have bat 
one termination, whatever the spindle was made of One 
lesson we would wish to impress on our readers, All high 
speed fans are more or less dangerous, and they ought to 
be put when possible in a place to themselves, and not, as 
is too often the case, in the middle of a crowded work- 
shop ; when this cannot be done, then a low speed fan should 
be used. It will of course be said that speed is abso- 
lutely necessary in order to obtain a required high pillar of 
blast. This is perfectly true under certain circumstances ; 
but it must be remembered that it is possible to deliver 
blast from one fan at a moderate pressure into another, 
which will nearly double that pressure, although bothrun at 
strictly moderate speed; andit is sufficiently suggestive that 
the North Moor Company have persistently advocated 
the use of these double fans for some time past. Even 
from our misfortunes there is something to be learned, and 
if Mr. Davy’s melancholy death will but teach those using 
faus a little caution in their use—will but convince them 
that a high speed fan, no matter what its material or cor- 
dition, is a dangerous form of machinery, it will ccase to 
be as it is now so utterly deplorable, 


PRIMING, 


THE worst defect a sound boiler can have is a disposition 
to prime ; in other words to send water as well as steam 
to the engine. Whether a boiler primes much or little the 
defect is serious. ‘The presence of even the smallest 
quintity of water ina cylinder induces a waste of fuel 
for reasons which are generally understood, and on which 
we have written so frequently that it is unnecessary to 
refer to them again at length just now. Priming, however 
sometimes assumes such proportions that not only is the 
economical efficiency of the engine impaired, but its actual 
power, while considerable risk is incurred of the destruc- 
tion of the machine. A boiler which contents itself with 
sending over a few pints or even gallons of water to the 
cylinder at every stroke may be tolerated, especially if its 
steaming powers be good. But when the quantity is in- 
creased to something considerable, and the priming comes 
to be measured by the ton instead of the gallon, matters be- 
come serious, and the engineer in charge had better look out 
for his cylinder lids, or his crank shaft. Escape valves can 
do much to relieve a drowned cylinder, but they have fre- 
quently failed ere now to prevent a break down, especially in 
heavy side lever marine engines working at comparatively 
high speeds, and titted with long D valves, which cannot rise 
from their seats to aid in permitting the escape of the 
water. It is to be remembered that in the up stroke three 
or four inches of water may lie on a piston, for which of 
course no possible exit can be provided until it actually 
comes in contact with the relief valve and the cylinder cover. 
There is no approximately perfect elastic medium present to 
take up the blow, and the question whether or no there 
will be a break down, resolves itself into the problem 
whether the mass of water can escape in the short space of 
time occupied by the piston in completing its stroke or 
not. In like manner ifthe water lie on the cy linder bottom, 
nothing can prevent a certain amount of shock due to 
the first contact of the piston with its upper surface. It 
is possible that if a small quantity of vapour did not 
undergo compression between the piston and the fluid, 
and thereby at leust tend to reduce the percussive 
strain, and to ojcu the valve before the piston ce 
tually touched the water, a breakdown would be a 
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matter of constant occurrence. Any one who has watched 
an engine fed by a boiler priming badly, and noticed the 
violent strains to which every part of the machinery is 
subjected at the termination of each stroke, must perceive 
that even in the absence of an actual castastrophe, mis- 
chief is done, and injurious influences are brought into 
operation which must tell sooner or later for the worse. It 
is quite possible that fully one-half the casualties which 





take place at sea during the year, are either directly or 
indirectly due to priming, to say nothing of the wear and | 
tear of valve faces and piston rings brought about by the 
intrusion of mud, grit, and particles of hard scale carried 
over by the water. We speak here more particularly of 
the marine engine, because it represents the largest dimen- 
sions which steam machinery assumes, while the marine 
boiler, from its small size as compared with its power, and 
the peculiar conditions under which it is necessarily 
worked, —— manifests a disposition to prime which can 
hardly be paralleled on land, even by the locomotive. 

An evil of such magnitude and importance could not of 
course fail to attract a great deal of attention, and many 
attempts have been made to investigate the causes of 
priming and to provide a remedy. The moment we com- 
mence such an inquiry we find ourselves encountered by a 
series of puzzles, enough to baffle and dishearten the most 
ardent seeker after knowledge. Facts there are in plenty. 
Every sea-going engineer possesses a store gathered from 
his own experience, but the moment we attempt to gene- 
ralise on these facts, and to examine the relations which they 
bear to each other, we find ourselves utterly at fault. The 
very conditions which conduce to priming in one case are 
those which serve to arrest it in another. Each engineer 
has got his own views on the matter, but these usually 
clash with those of his confreres, and at this moment 
every one who has looked the difficulties surrounding the 
subject honestly in the face, must admit that the causes of 
priming are shrouded in a mystery which is as dense now as 
it was years since. In order to convince the most sceptical 
that this is really the case, itis only necessary to select a few 
of the most familiar facts connected with the subject, and 
from these to attempt to construct a satisfactory theory. 
Thus, it is well known that new boilers almost always 
prime more or less, and the evil diminishes day by day as 
they become older. But it is also known that boilers will 
sometimes not prime until they have been at work some time 
and have become foul. Why isthis? Why shoulda boiler filled 
with clear water manifest certain phenomena which are 
proper to boilers containing dirty water, and which actually 
cease to be manifested as soon as the water becomes foul— 
that is as soon as it is brought into precisely the same condi- 
tions as those obtaining in another boiler, and in it inducing 
priming ? Again, out of a set of four or more marine boilers, 
al] absolutely identical in construction and fed with the 
same water, one will prime heavily for a time, while the 
rest supply dry steam. ‘This fact is patent to any engineer 
who has conducted a trial trip, yet a few days’ work may 
suffice to bring about a complete change, the tendency to 
prime leaving the first boiler and possibly appearing in 
another, without any ostensible reason. On land a small 
quantity of grease in the feed water will usually set a 
boiler priming. At sea a favourite remedy consists in in- 
troducing a few pounds of tallow into the defective gene- 
yator. In nine cases out of ten perhaps this may be pro- 
ductive of immediate good. In the tenth the remedy (?) only 
serves to agravate the evil it is intended to remove. The 
transition from tallow to soap is not very violent, yet the 
introduction of a few gallons of strong soap-suds, some- 
timesused with theintention of loosening deposit, will nearly 
suffice to make a boiler empty itself by priming in half 
an hour. ,Coming to mechanical expedients, we find that the 
doctrine is syery generally received that perforated plates 
placed at the bottom of a steam chest or dome will reduce 
priming by detaining the spray, but permitting the steam 
to pass. At least one instance, however, fell under our 
own personal observation in which a boiler notoriously 
given to prime was almost cured by the removal of a set 
of perforated dash plates from the base of a very high dome. 
From such anomalies as these it is almost hopeless to con- 
struct anything like a general theory of priming, or to 
suggest a means of preventing or mitigating it which 
shall be universally applicable. In point of fact it is 
better that the investigator should endeavour to divest 





himself of every impression conveyed by a knowledge of 
those conflicting phenomena, and endeavour to single out as | 
far as possible those facts which invariably hold good or | 
nearly so under all circumstances, Unfortunately these | 
are not very numerous, but they are very simple. As a | 
rule, a large steam space reduces priming : in the first place | 
by giving the water time to separate from the steam, in 
the second by preventing sudden changes in the pressure 
above its surface. Again, a large water surface acts bene- 
ficially by providing an extensive area from which the 
steam can eliminate itself quickly without carrying up much 
water with it. Furthermore, in a steam boiler, as in a well 
managed household, there should be a place for every- 
thing and everything should be inits place. ‘Lhat is to 
say, water should not encroach upon the steam space, nor 
steam on the water space, and this condition can only be se- 
cured by providing for a vigorous circulation, After all, 
these statements, although substantially correct, do not 
apparently come to much; and yet on these alone can we 
base any rules for the construction of boilers which shall 
possess the power of supplying dry or nearly dry steam. 

It may here prove useful to consider for a moment the 
nature of the phenomena from which priming apparently 
results. Priming is in conventional terms nothing more than 
a boiling over. ‘I'he steam as it is generated, instead of escap- 
ing freely from the water, is entangled with it, and carries 
over in its grasp a certain portion of the fluid. Now it is 
not very easy to determine the exact condition of a mass of 
water heated up to the boiling point proper to the pressure 
to which it is subjected. We know that steam is produced 
by the separation of the molecules of the fluid, and that a 
comparatively small addition of caloric will suffice to con- 
vert a portion of a mass of water already on the verge of 


ebullition into steam. The elastic fluid is in practice pro- 





duced as close as possible to—in short in contact with—the 


heated surfaces of the furnaces and tubes; but it is only 
by a species of accident that any one portion of the mass 
of water comes into this contact to the exclusion of any 
other portion. Itis tolerably clear that, so to speak, the 
whole mass of water must be in a condition approach- 
ing that of unstable equilibrium, and that it is only 
prevented from all ultimately flashing into steam at 
once by the fact that it is a comparatively slow con- 
ductor of heat, that different portions of the mass are 
better situated for taking up heat than others, and that 
those so taking it up at once become steam, and depart to 
the surface, Still there is not much room to doubt that 
the molecules of heated water have lost some of the power 
of that grasp with which they clung to each other while 
cold, and that asa result steam just formed can hardly fail 
to carry with it something which is not exactly water nor 
yet steam—a finely divided mist in fact, hovering on the 
verge of either condition ; and this, unless time be allowed 
for its precipitation, finds its way to the cylinder as one 
form of priming. The process by which large bodies of 
water find their way there is somewhat different. ‘The 
boiling point at the bottom of a deep boiler is sensibly 
higher than near the surface, and thus the fluid 
may become heated, if detained in contact with a furnace 
crown, to a point higher than that at which it would boil 
near the surface. Where the circulation is imperfect 
water may thus be detained for an appreciable space of 
time, and on subsequently rising it will, possibly, when 
still 6in. or 8in. from the surfice, flash into steam, carry- 
ing the superincambent water with it, lifting it as it were 
in a sheet from the water below, and hurling it directly 
towards the point of least resistance*—the orifice of the 
steam pipe. Once within this, of course there is no return. 
The priming which ensues the moment a vessel leaves the 
sea and begins to take fresh water into her boilers may, 
perhaps, result from a somewhat different train of events. 
The fresh water entering rises through a mass of liquid, 
which, although not itself necessarily boiling, is neverthe- 
less heated to a much higher point than that at which 
fresh water would boil under the same pressure. ‘The 
result is that the feed absorbs heat directly from the salt 
water instead of waiting its turn to come into contact with 
the heated iron, and flying into steam at once, carries much 
water with-it. Phenomena of a similar character, but 
magnified in degree, can be produced by injecting small 
quantities of water beneath the surface of a melted fusible 
metal such as tin. Some time may elapse before the solu- 
tion of salt is weakened by blowing off, and so long as any 
decided difference in density exists between the contents of 
the boiler and the feed so long will priming continue as a 
rule. We lay no claim to originality in enunciating this 
theory. It is due, we believe, to John Bourne, and 
we repeat it here because we think it the most satisfactory 
which has yet been advanced. But neither this, nor the 
theory by which it is preceded, can reconcile the hope- 
lessly discordant statements advanced by engineers to 
which we alluded in the first paragraph of this article. 
From all this confusion and mystery it is fortunate that 
certain deductions have been eliminated which, although 
limited in their application, nevertheless show the only 
correct principles on which to proceed in the construction 
of boilers capable of supplying dry steam. Few and 
simple as they are they cannot always be carried out 
without the expenditure of a skill and originality of 
thought which are not verycommon. We have already 
glanced at them, and we shell endeavour to find an early 
opportunity for returning to their consideration. 


THE EXPLOSION AT A SUGAR REFINERY NEAR BRISTOL. 


ANOTHER case occurred last week which strongly illus- 
trates the objections we were pointing out at that very 
time against the way in which engineering questions are 
investigated by cvroners’ juries. We would not at all 
point to it as being a very abnormal case; it has simply 
resulted;in the usual saddling of blame on the wrong 
shoulders, with a resulting injury to reputations, and a 
mockery of justice to the survivors of a so-called accident. 

A terrible, 
explosion, took place at the “Counterslip Sugar Re- 
finery,” near Bristol. ‘Three men were killed, each of them 
leaving a widow and family—in one case of eight children. 
It is well known that, in refining sugar, it is passed 
through charcoal filters. 
utilised in this way has necessarily to be cleaned for a 
certain number of times. This is done by ——— The 
charcoal is placed in large tanks or cisterns, technically 
called charcoal cisterns a “ joeys,” aud the steam is then 
passed through the charoal, in order that it may be thus 
cleaned and fit for use again in the “ filters.” The steaming 
tank which exploded was about fifty feet in height, standing 
vertically, and four fe2t nine inches in diameter inside. 
It held about 203 sacks of charcoal, and was quite full at 
the time of the explosion. It was stated at the inquest 
by the engineer requested by the jury to examine the ex- 
ploded boiler that the plate iron used was barely three- 
sixteenths thick. The actual steam boilers feeding this 
tank were working at apressure of 26lb., so that, with the 
probable loss through cmdensation, the pressure of steam in 
the tank (one of anumter) was some 24 lbs. The exploded 
cistern had been working for ten years. The upper portion of 
it is stated to have been Nownoff, the rent being longitudinal. 

In cases of this kitd the coroners’ juries are mainly 
influenced in their verdct by the scientific evidence, as the 
coroner, being necessarily ignorant of the scientific points 
involved, has to grope nore or less blindly in the dark. An 
engineer, named J. H. Hodges, of Bristol, was thus called 
in. The chief peculiarijy about his evidence was that he 
made a strong case aganst the proportions of the cistern. 
“He found, on measuting it, that the iron was barely 
“ three-sixteenths of aninch ;” and, “ from observation and 
“experience, he conceired that the iron ought to have 
“been a quarter of an inch thick instead of three-six- 
“teenths.” Another yeculiarity was, that Mr. Hodges 





* Bunsen’s beautiful thesry of the Geyser involves similar pro- 
positions, and depends on asimilar mode of reasoning. 


and in some respects a rather curious | 


The large amount of charcoal | 


showed himself to be an adherent of the time-worn and 
ridiculous theory of the so-called “crystallisation of iron.” 
The iron of the boiler “ appeared to be slightly crystallised, 
“ perhaps from constant usage. Vibration will sometimes 
“ crystallise iron, as in the axle of a cart-wheel. The iron, 
“instead of being fibrous, becomes crystallised, which 
“makes it brittle.” To which the coroner sapiently 
remarked—“ That is a very important fact.” The coroner 
and jury were evidently convinced that the boiler was 
made too weak, but that sufficient blame was not attached 
either to the maker or the user of the boiler to warrant a 
verdict of manslaughter. Said the coroner, truly enough : 
— If any blame attaches by which a man loses his life, he 
“knew of nothing short of manslaughter that can be 
“returned as a verdict. On the other hand, it seemed 
“ highly probable that a man having occasion to use such 
“ a boiler as this would order one of the proper thickness. 
“ Moreover, this boiler had borne the test of some ten 
“years. The question appears to be, whether a boiler of 
“ this description, having been in use for ten years, becomes 
** so suspicious from that use as to require to be abandoned, 
“and no longer employed for any useful purpose.” We 
think that we can show that he hit the right nail on the 
head in the last sentence, and that Mr. Hodges, in laying 
so much stress on the supposed weakness of the plates, sent 
the jury on the wrong scent. Those gentlemen, in fact, 
returned the ordinary stereotyped verdict :— That the 
“ deceased men died from mortal scalds upon the body, 
“ accidentally caused by an explosion of steam at Messrs. 
“ Finzel and Co.’s Sugar-house;” and they recommend 
that no boilers of a less thickness than a tin. be in future 
used at the said sugar-house. 

Suck is, in fact, the ordinary stereotyped recommenda- 
tion—to close the stable door—to which a coroner and his 
jury usually arrive by the light of nature. But, what are 
the facts? We state unhesitatingly that, supposing the cross 
section of the cistern to have been toa fairly correct circle, the 
thickness of ,*,in., or even of ;*;in. bare, was not too little ; 
and that Mr. Rogers, of Moortields, who made the cistern, 
was wrongly blamed by Mr. Hodges. The usual calculation, 
which is necessarily based on the assumption that the 
boiler formed a correct circle, will show that, with a pres- 
sure of 24 lb., an inside diameter of 57in., and even taking 
only Staffordshire plates and single rivetted joints, a less 
thickness than jin. was amply sufficient. Supposing a 
thickness of ,3;in., the solid plate’was only worked up to 
about 3,400 lb. on the square inch; supposing a thickness 
of .,in., it was strained to little more than 4,300]b. It 
must also be remembered that the plates had not to 
suffer from the fire, nor from the action of chemicals 
concentrated by boiling in the water; but simply from 
the dead pressure of the steam. The simple fact that the 
boiler lasted ten years without blowing up from weakness, 
affords of itself a common-sense presumption, almost 
amounting to proof, that it was sufficiently strong originally. 

The steam cistern in question simply burst in the usual 
way, and from the usual causes, that steam boilers do usually 
burst. Its deterioration through wear, its probable more 
or less distortion through internal steam pressure, was not 
sufficiently attended to. It was not systematically sub- 
jected to a periodical inspection, Instead of being inter- 
nally examined by an engineer every three or four 
months, it was only “examined (?) last Christmas” by a 
man who probably had the very faintest notions about 
| boilers. It was stated at the inquest that the pressure 
' would in future be reduced to 10 lbs. In the absence of 
| scientific examination this would only delay an explosion. 
| Instead of bursting after ten, it would burst after twenty 
, years work, Our verdict on the occurrence is, that the 
; maker was not to blame, but rather the proprietors of the 
| boiler. It had not been internally inspected for the last 
| eleven months, and it was not distinctly proved that it had 
‘ been carefully inspected even at Christmas. We hold that, 
| in the case of any exploded boiler, the owner has the onus 
{ probandi that he has not been negligent; and, if he is not 

able to show that his boiler has been internally in- 
| spected within, at the very most, six months, he is to 
| blame. The Government has the boiler of every vessel 
| carrying passengers inspected every six months ; and life is 
not less precious in the workshop than in a passenger 
steamer. 
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By his new work Mr. Smiles has added yet another group 
to the Valhalla he has built withal for the Apotheosis of 
the Heroes of Industry. It is true that some of the 
figures now added are, after all, but necessarily, only 
statuettes, but these may be accepted by the reader as com- 
plementary additions to the life-size delineations of James 
Watt and of Matthew Boulton, which are the great central 
figures in the new group preserved to fame in the volume 
before us. All of them, whether busts or full lengths, are 
vividly life-like, and manifestly the products of much 

ains-taking labour and great skill. Much valuable matter 

as been published, by Mr. Muirhead and others, concern- 
ing James Watt, and something has'also been written, 
although of a fugitive character, concerning Matthew 
Boulton and Soho; but the true worthy and readable story 
of the separate lives of these two great men, and of their 
connection, remained to be told; and admirably this has 
been done in the volume before us. It was most meet that 
the biographer of Myddleton, of Brindley, of Stephenson, 
Telford, Kennie and Smeaton, with the numerous other 
captains of industry whose lives have been so ably re- 
corded by Mr. Smiles, should add the life of James Watt, 
and that, ere it was too late to do so effectively, he should 
associate with him a man so well entitled to take rank 
with the great men named, as Matthew Boulton of Soho. 
Our author is admirably qualified for the special depart- 
ment of biography he may be said to have created, by the 
ready access he appears to possess to the best sources of 
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information, by his diligence in search for all the facts 
bearing upon his subject, by his pains-taking industry and 
skill in dealing with the materials placed at his disposal or 
collected by himself, and by the unaffected, pure, and 
vigorous style in which he delivers his digest. Reference 
is made on the title page to the Soho MSS., and Mr. Smiles 
gives some explanation concerning them in his preface. 

These documents appear to be very wide in range as 
regards dates, and infinitely varied in their nature as 
regards subjects, and Mr. Smiles doubtless found them an 
embarras de richesses. When we notice in the body of the 
work the eminent men who were the friends and corre- 
spondents of Boulton and Watt, we can conceive of his 
meeting with many documents written by these men of 
historic names, and how he lingered over such papers with 
interest, and laid them aside with regret. Amongst such 
illustrious correspondents we notice Dr. Franklin, Sir 
Joseph Bankes, Dr. Priestley, Dr. Darwin, Josiah Wedg- 
wood, Thomas Day (author of “ Sandford and Merton”), Dr. 
Withering, R. Lovell Edgeworth, and other members of 
the Lunar Society, with the Glasgow Professors HKobison, 
Black, Anderson and others, with M. de Luc, the Queen’s 
philosopher, and many other eminent men, including both 
British and Foreign savans. Many a litterateur would 
have succumbed to the temptation presented, and would 
have felt unable to deliver himself in less than three large 
octavo volumes at least ; but Mr. Smiles is not of the “ Dry- 
as-dust ” school of writers, and whatever his tastes in that 
direction may be, he does not allow them to divert him 
from the work he has in hand,{namely, to give his readers, 
in the best and most compact possible form, all the facts 
within his reach concerning his subjects which justice to 
them demands, and which his readers have a fair right to 
expect, Notwithstanding Mr. Smiles’ well-known power 
of condensation, and keen discrimination in selecting from 
the materials at his disposal, we confess that we are sur- 
prised that he should have been able to accomplish his 
present work so concisely, yet so fully, within the com- 
pass of a single volume. ‘That much matter has been 
passed over that would be interesting to some classes of 
readers, we doubt not, but that all is stated that the public 
will care to know concerning the subjects of this new 
biographical group, and that the most diligent research 
could collect, we do not hesitate to believe. 

We cannot attempt at present an analysis of this com- 
prehensive work, but may state that it consists of three 
sections. The first—briet, though the reverse of meagre— 
gives a résumé of the beginnings of the steam engine, with 
references to, or sketches of, the labours and lives of Hero 
of Alexandria, Branca, De Caus, the Marquis of Worcester, 
Sir Samuel Morland, Dr. Papin, Captain Savery, New- 
comen and his partner, and Calley; Jonathan Hulls, who 
applied himself to the application of steam power to navi- 
gation. This section, of seventy-six pages, leads up to a 
second and very charming division of the book, in which 
graphic sketches are given of Greenock and Glasgow 
about the middle of last century; of Watt’s “ forbears,” 
and of his boyhood and early lite—his attempted appren- 
ticeship in Glasgow—his journey to London and life and 
experiences there—his return to Glasgow, and location in 
the College as mathematical instrument maker—his per- 
formances as flute and fiddle maker, organ builder, archi- 
tect, and civil engineer. This very interesting preliminary 
matter, occupying to page 116, brings us to the grand 
starting point in the work—the commencement of Watt’s 
experiments on steam as a motive power. His attention 
was called to the subject in 1759, by his friend Professor 
Robison, Watt being then in his twenty-third year. Watt 
applied himself with persevering diligence to the subject, 
by reading, study, and practical experiment. Glasgow 
College possessed a model of a Newcomen engine, which 
had been sent to London for repair. Watt’s theoretical 
scientific knowledge and practical mechanical skill, and 
especially the mastery he had acquired concerning all that 
had been done in relation to the application of steam as a 
motive power, induced the professors to send to London for 
the model, which duly came to hand, and was consigned to 
Watt. We are strongly tempted to quote copiously from 
the incidents in Watt’s life between 1759 and 1770, the 
end of the second section of the book at page 158, but 
limited space and the great field open in the remainder of 
the book forbids. We would fain dilate upon Watt’s ex- 
penditure of brain-sweat—upon his hindrances from want 
of adequate materials, fit tools, and competent workmen— 
from the exhaustion of his own pecuniary means and those 
of his friends—in his weary labours and struggles to per- 
fect his engine. “His father,” Mr. Smiles tells us, “had 
“helped him with money as long as he could, but could do 
“so no longer.” He got a partner with some capital to help 
him in his “ pot-boiler ” business, but continued labouring 
at theengine. In relation toit he entered into partnership 
with Dr. Roebuck, ancestor of a distinguished politician of the 
present day. After a while Dr. Roebuck, then of the Car- 
ron Works, got involved pecuniarily, and Matthew Boulton, 
of Birmingham, a creditor of Dr. Roebuck, was persuaded, 
mainly by Dr. Small, at the strong instigation of Watt, 
to accept Roebuck’s share in the engine—by that time 
patented, although as yet it had proved a “sucker,” 
not_a “feeder.” This event brings us to the 
third division—in fact, the body of the work— 
“ Boulton and Watt, Engineers, Birmingham.” This sec- 
tion opens with a very interesting sketch of Birmingham 
in the last and former centuries, and also contains an 
account of the Boulton families and connections, and of the 
Soho Manufactory, and the various trades carried on there 
“in the manufacture of filagree and inlaid work, livery and 
“other buttons, buckles, clasps, watch-chains, and various 
“ kinds of ornamental metal wares; silver plate and plated 
“ goods, candlesticks, urns, brackets, and articles in or- 
“molu.” Quantities of gold and platina, and “ 500 oz. of 
“silver were given out at a time for purposes of fabrica- 
“tion.” Boulton was a man of exquisite taste and high 
ambition as a merchant and tradesman, and Soho was 
unequalled for the number and quality of the workpeople 
employed, and the surpassing excellence of its productions. 
Boulton was not content to be second to any one in any of 
the various branches of business he undertook ; and we 





may mention in passing that Boulton’s cut-steel buttons 
are even now sought after with the greatest eagerness, and 
single specimens, in condition, are bought up by 
connoisseurs at about their weight in gold. Nothing, even 
in these modern days, in which the ladies have taken to 
cut-steel ornaments, surpass Boulton’s buttons, either in 
design or finish. It was while thus engaged in conducting 
the largest hardware manufactory in the world, employing 
about 800 persons, that Boulton embarked in the enterprise 
of joining with Watt to launch the as yet inchoate con- 
densing steam engine. We will not wait now to show, 
as is done in Mr. Smiles’ book, that Boulton was a 
great deal more than a clever ‘satton maker and 
enterprising tradesman, or urge his claims to recog- 
nition, as we might do, as a mechanical inventor of 
a high order, and a student and experimenter on 
the “fire engine’—as his correspondence with Benja- 
min Franklin in 1766 plainly enough shows. We feel 
disposed to confine ourselves to a single point — the 
conclusive evidence this book furnishes that justice and 
common sense demand imperatively the recognition of 
patent right. We have already indicated very briefly 
what Mr. Smiles shows very fully and conclusively, the 
cost to Watt in time, money, and labour, in prosecuting 
his designs to a successful application before he was joined 
by Boulton, a man of position, property, and resource, 
Watt continued to devote the best years of his life, and 
Boulton to devote his energy his business experience, and 
more—his money, and his lands—to the perfection of the 
engine which is at last with all its enormous power, | 
the application of these resources, perfected and applied, 
and extensively taken advantage of, especially in Corn- 
wall for clearing the mines of water. Watt’s first patent 
was obtained in 1769, after ten years’ devotion to the sub- 
ject. In 1775 an application was made to Parliament for 
prolongation of time. Up to thatdate no profit had been 
derived by Watt or his friends from his invention. He 
had been labouring upon it for fifteen weary profitless 
years, and it had cost Boulton many thousands of pounds. 
The application was opposed on the cry of “ no monopoly,” 
as though a wise man’s brains were to be served up ina 
sandwich of which any unscrupulous fool might munch— 
as if the hard earned capital, the houses and lands which 
an enterprising man had invested in a project which could 
not force itself upon any one for acceptance, were con- 
sidered fair prey for a pack of rapacious robbers. Mr. 
Burke, of the “sublime and beautiful,” led the opposition, 
on behalf, Mr. Smiles shrewdly supposes, of certain mining 
interests near Bristol, which town Mr. Burke then repre- 
sented in Parliament! ‘The author sagaciously and justly 
says on this point :— 

“Tf labour could give a man a title to property in his invention 

Waitt’s claim was clear. The condensing engine had been the pro- 
duct of his own skill, contrivance, and brain work. But there 
has always been a difficulty in geting the claims of mere brain 
work recognised. Had he expended his labour in building a house 
instead of in contriving a machine his right of property would at 
once have been acknowledged.” .. . . “In the ‘case’ which 
he drew up for distribution amongst the members of the Lower 
House, on the motion being carried for the re-committal of the bill, 
he set forth that having, after great labour and expense extending 
over many years, succeeded in completing working engines of each 
of the two kinds he had invented, he found that they could not be 
carried into profitable execution without the further expenditure of 
large sums of money in erecting mills and purchasing the various 
materials and utensils necessary for making them; and from the 
reluctance with which the public generally adopt new inventions 
he was afraid that the whole term granted by his patent 
would expire before the engines should have come into general 
use, and any portion of his expenses be repaid. bi re 
‘If the invention,’ it was stated in the “case” prepared by Watt, 
‘be valuable, it has been made so by his industry, and at his 
expense; he has struggled with bad health, and many other incon- 
veniences, to bring it to perfection, and all he wishes is to be 
secured in the profits which he may reasonably expect from it— 
profits which he cannot obtain without an exertion of his abilities 
to bring it into practice, by which the public must be the greatest 
gainers, and which are limited by the performance of the common 
engines ; for he cannot expect that any person will make use of his 
contrivance unless he can prove to them that savings will take place, 
and that his demand for the privilege of using the invention will 
amount only toa reasonable part of than. No man will lay aside 
a known engine and stop his work to erect one of a new contri- 
vance unless he is certain to be a very great gainer by the 
exchange; and if any contrivance shall so far excel others as to 
enforce the use of it, it is reasonable that the author of such a con- 
trivance should be rewarded.’ These wdghty arguments could not 
fail to produce an impression on the minds of all reasonable men, 
and the result was, that Parliament 7 an Act extending Watt's 
patent for a further term of twenty-four years.” 
But the troubles and trials and battles of Boulton and 
Watt were not over when they obtained their Extension 
Act. They—the battles at least—were ve | beginning. 
About 1780 the Newcomen engines had been all but entirely 
superseded in Cornwall by Boulton and Watt's engines. 
‘Their use causing an immense saving to the mining ad- 
venturers, who were only called upon to pay one-third of 
the proved saving of fuel by the new engines as compared 
with Newcomen’s, the quantity and depth of water “forked” 
duly calculated. The adventurers cared about the coals 
they saved, but they cared nothingthat Watt should spin 
out his brains, or that Boulton should sell his estates to pn 
fect this engine. “There it is,” they might have said by 
their conduct, “ we know all its parts, and our Horn- 
blower and other mechanics here cald make them. We 
don’tjwant foreigners. No monopoly.” They accordingly 
resisted payment of the dues, and petitioned Parliament 
for the abolition of the “ monopoly.” Watt and Boulton 
were alternately in Cornwall, looking after their engines 
and their rights. Watt was utterly unfit to do battle with 
the adventurers, and Boulton was often entreated to go to 
his help. Watt in one of his letters said that it was “a 
match of all Cornwall against Boalton and Watt.” The 
Cornishmen agitated for a repeal of the special Act by 
which the patent had been extended, but happily they 
were unsuccessful, and Boulton atd Watt were thereby 
saved from inevitable ruin. 

James Watt, than whom no man ever did more to merit 
them, attained to opulence, high distinction, and ease, in 
the evening of his life. What a contrast with the life, 
history, and death of poor Samuel Crompton! Watt hada 
Boulton for a buckler, who had a wise head, a dauntless 
heart, and landed estates to convert into the sinews of war 





and Parliamentary fees, in the protection of his own and 
his partner’s property. Crompton, alas! had no Boulton 
to do battle or find capital for him, and the Lancashire 
pirates were more successful than those who had the will 
to be ang in Cornwall, but were foiled and beaten. 
Both of these men, Watt, the invenior of the condensing 
steam engine, and Crompton, the inventor of the spinning 
mule, have been instrumental, by the exercise on their parts 
of great toil and patient labour, in making many men 
millionaires. Both were alike entitled to their reasonable 
share of the enormous wealth they created. Watt, in the 
end, obtained a share, but Crompton did not. The one by 
patent right secured property in his brain labour as the 
workman who makes a door or the labourer who digsa 
drain has the indefeasable right to do, but the other was 
basely robbed of that which enriched the robbers and left 
him poor indeed, 

The descendants of Watt and Boulton are affluent and 
influential, we believe—affluent, because of the merits and 
achievements of their illustrious ancestors, and influential 
from their own deserts ; but the descendants of poor Samuel 
Crompton should have been even greater than they, had 
justice been meted to him. “Had he studied human 
“nature,” says Mr. Gilbert, “ with one tithe of the perse- 
“ vering skill and energy which he devoted to his mecha- 
“nical pursuits, his name would have been ranked now 
“among the highest in the nation, and his posterity among 
“the wealthiest of its commercial aristocracy.” 

Before taking leave of Mr. Smiles’ work, we ought 
to say that it contains, as will be seen from the colla- 
tions in its exhaustive and ready index, consecutive histo- 
ries, not only of the steam engine, but of paddle and steam 
boats, as also biographies of some very eminent mechanics 
and other persons, William Murdock and others, to whom 
we have not referred herein. We may return to the 
subject cither by a further notice or by extracts. 


————_= 


LETTERS TO THE EDITOR. 
[Continued from p. 353.) 





DIVING IN COLLIERY SHAFTS, 

* Srr,--I observe in your last paper a paragraph describing the 
employing of divers in a colliery shaft as a novelty. I beg to state 
that, eighteen months since, I employed divers at the Tillery Col- 
liery, near Newport, to set to work a drowned lift of pumps. The 
diver I 7 is John Zeale, worthy of the name, one of the 
servants of the Newport Dock Company, by whom he was kindly 
permitted to attend. This man has repeatedly changed the clacks 
of a 12in. forcing lift, packed the gland, and cleared the snore 
piece in almost as short a time as our pump-men take to do it when 
the water is down, 

On one occasion a joint next the H-piece gave way. The whole 
lift of 100 yards had to be raised, and a new joint was made b 
Zeale in a most workmanlike manner. He has since been simi- 
larly employed at other pits in the neighbourhood; and I think 
many of your readers may, in moments of difficulty such as I have 
described, be glad to know where to find a man capable of getting 
them out of it. Many lifts bave been lost for want of knowing 
* how to do it.” T. Dyne Sreet, 

Newport, Mon., November 27th, 1865. Mining Evgineer. 





TURBINES VERSUS VERTICAL WHEELS. 

Sm,—I would feel greatly obliged to any of your readers who 
would give me the advantage of their advice on the following sub- 
ject. Having lately foundit n to increase the driving power 
of my sawing and turning mills, which are driven by water power, 
I got two professional engineers to inspect the premises. Ove 
advised me to substitute two turbine wheels for the present per- 
pendicular wheel, saying that he thought the place particularly 
suited for a turbine, The fall is only 4ft. Gin., and the supply of 
water, as is usual in Irish rivers, very variable—in winter from 
6,000 to 8,000 cubic feet per minute, but in summer, particularly in 
such seasons as the last two have been, a supply of scarcely 
2,000ft. could be depended upon, Regarding the variable supply of 
water the two turbines would seem to be the best plan, with the 
economic apparatus fitted to one, so that it could be worked with 
half the quantity of water or not at all—the water, when scarce, 
being confined to one wheel. This appeared to me the best 
_ and I wrote to the other gentleman—for whose professional 

nowledge I had a great respect—explaining my views. I received 
his reply in due course to the effect that a turbine wheel would not 
give within 80 per cent. of the power of a well-constructed 
rpendicular wheel; that he had lately been called upon by two 
arge millowners (he mentioned their names) to inspect their pre- 
mises with the view of replacing turbines by perpendicular wheels ; 
that one, after six years’ experience, had discovered that a turbine 
was much inferior to even a badly-constructed perpendicular wheel. 
He said he could name many other instances of parties being 
disappointed in them. 

l also wrote to a large millowner, who has had great experience 
in water power, and he confirmed the same opinion—that turbines, 
in fact, were not what they are represented to be. In many books 
that I have read the very opposite is stated. In one it says, that 
if an undershot wheel be applied to a fall of 4ft. (uearly my case) 
the power produced will not exceed 34 per cent. of the expenditure 
of water, whereas a turbine applied to the same fall would give 
75 per cent.; and I could bring forward a good many other testi- 
mouials in favour of the turbine. The two opinions are 
diametrically opposite; one or other must therefore be wrong, and 
it is to be guided to the right one that makes me seek the aia of 
your readers’ experience. A. K 

[A properly coustructed low pressure turbine will give at least 
~ = more useful effect than an undershot water wheel.— 
UD. . 





TELEGRAPH CABLES. 

Sin,—According to the assertions of your correspondent “ Mag- 
net,” I have committed many “ great mistakes ” in the letter you did 
me the favour to publish in your,issue of the 10th inst. ; but with all 
due respect for the opinions of your correspondent, I must say that 
the mistakes he would point out appear to be wholly imaginary, and 
that in his eagerness to find fault he has himself fallen into the 
grievous error of attributing to me assertions I never uttered, and 
coining for me opinions I never entertained. 

With your a I will take advantage of the opportunity the 
publication of his letter, and that of your correspondent Mr. Macin- 
tosh, afford, to enlarge upon my previous observations. 

The strains to which cables are subjected on being lifted either in 
water or in air are so self-evident, and the means necessary to ascer- 
tain the amount of strain so simple, that all the powers of subterfuge 
would fail to mystify the subject, and your correspondent “ Magnet ” 
may rest assured that assertions—though backed by all the authority 
due to his opinion—can weigh but little, in determining the strain 
under which a cable broke, against the positive indivations of 
instruments employed for the purpose; and although be may con- 
sider 8 tons 5 cwt. to have been the probable strain under which the 
first Atlantic cable broke—the experiment of August, 1857, is here 
alluded to—and also that the bi ge was caused by an accident to 
the brake machinery, or may ge 4 any other suppositions his 
fancy may supply — even to ng reckless assertions for 
effective argumevts—the fact remains, as he inconsistently admits, 
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that at the time of this failure the dynamometer indicated a strain 
of 35 ewt., which, in spite of all assertions to the —_——- must be 
considered to represent the effective strength of the cable, until at 
least more substantial counter evidence is produced than that hitherto 


supplied. 

Teapesting the alleged accident to the brake machinery your 
correspondent speaks of, it may be observed that Sir Charles Bright 
—who, it is presumed, as chief engineer of the Atlantic Telegraph 
Company, would too readily have taken advantage of such an 
accident, had it occurred, in accounting for the failure of the cable 
with a strain so far below the stated atrength—makes, in his evidence 
before the submarine telegraph committee, no mention of it, but 
merely states that ‘ the machine was badly manipulated by the men 
in charge.” This statement to a fervid imagination may convey 
the impression that a serious break down of the machinery took 
place, but to minds less imaginative, and accustomed to the peculiar 
phraseology adopted by engineers when called upon to account for 
the failure of their projects, it would rather imply that all things 
were going on wel! at the time the cable broke, and that the chief 
engineer of the,Atlantic Telegraph Company had, accordingly, no 
explanation to offer. As regards the accuracy of the dynamo- 
metrical indications, Sir Charles Bright says, “I think the dyna- 
mometer showed very nearly the true amount of strain that we had 
upon the cable ;” and Mr. Woodhouse, one of the assistant engineers 
engaged on the expedition, states, in answer to questions from the 
committee, “I believe it (the dynamometer) was obliged to do so” 

to give true indications of the strain) “ it was impossible it should 
0 otherwise.” 

That telegraph cables should ever have been supposed capable to 
resist a strain per square inch of iron wire section proportionate to 
the individual strength of the iron wire on which their strength 
depends, was to indulge in sanguine expectations which events have 
not, and could scarcely have been expected to realise, but to persist 
in upholding such opinions after the experience that has been 
gained, is to revel wilfully in error; to acceptignorance for knowledge 
—delusions for facts, 

The first Atlantic cable broke, as has been shown according to the 
most reliable data obtainable, with a strain equivalent to 21 tons per 
square inch of iron wire section, The similarly-constructed cable 
it was subsequently attempted to lay between Alexandria and Candia 
broke on being lifted in 1,600 fathoms, **the cable coming up as 
perfect as it was on board the ship.” The weight of cable due 
to this depth was 28} cwt., equivalent to 16 tons per square inch of 
iron wire section. ‘To this weight the strain resulting from friction 
has to be added, and a probable additional strain due to local cir- 
cumstances, which, from deference to pm correspondents strictures, 
will not on this occasion be attempted to be determined. From the 
“ Diary of the Atlantic Cable” that appeared in the Times of the 
18th August last—the only account of the experiment the public 
have to refer to—it would appear that the strain on the late Atlantic 
cable when it was cantemabelig lifted in 2,000 fathoms was 50 cwt., 
which would give, if the weight of the cable in water be 19 cwt. 
per knot, 12} ewt. for friction and other extraordinary acting 
causes, equal to 0°41b, per square foot. The strain on the cable 
when it broke on being raised in 1,950 fathoms is not so clearly 
defined; but 55 cwt., it is stated, represented the maximum strain 
only reached on one occasion. The alleged injury sustained by the 
cable chafing against the hawse-hole scarcely need occupy attention, 
for not only does the diction of the diary at this particular part lose 
its lucidity and become perplexed and unintelligible, but it may 
safely be assumed that if the cable had been so injured more would 
have been heard of it, and drawings showing the amount of abrasion 
would have been put in active circulation. Not to understate the 
strength of the late Atlantic cable, your correspondent “ Magnet’s” 
statement that it broke with 60 cwt. will be accepted. Did the iron 
wires sustain the whole strain the breaking weight of this cable per 
square inch of iron wire section would accordingly be 42 tons, but 
from its extensibility the hemp yarns must have been stretched, at 
the time the cable broke, to near their breaking extent, and would, 
consequently, relieve the iron wires of probably—taking the strain 
on the copper conductor and on the gutta-percha insulator also into 
account — half the strain that broke the cable, and the strain per 
square inch of iron wire section would, consequently, be reduced to 
21 tons. 

With these and other corroborative facts known, it is difficult to 
perceive upon what ground the confidence expressed by the officers 
of the Atlantic Telegraph Company rests as to their prospects of 
‘early and complete success,” or how such statements can be sub- 
stantiated as that “it (the Atlantic cable) will bear its own weight 
in eleven miles depth of water,” “equal to 4°64 times the strength 
requisite for the d t water.” These quotations are from a printed 
document, dated London, July, 1865, and entitled “ Descriptions 
oe of the cable submerged between Ireland and New- 
foundland by the Atlantic Telegraph Company in 1858, and of the 
cable now being manufactured for the same company by the Tele- 
graph Construction and Maintenace Company (Limited), late Glass, 
Elliot, and Co., at Morden Wharf, East Greenwich.” According to 
this document the weight of the *‘new Atlantic cable, 1865” is 
354 cwt. in airand 14 cwt. in water. In this statement, the tarred 
hemp which enters somewhat largely into the construction of the 
cable has evidently been calculated to be of the same specific gravity 
as water, but this is not the case, and from the experiments of Mr. 
Edwin Clark, recorded in his work on the Conway and Britaunia 
tubular bridges, the specific gravity of tarred hemp rope exceeds 
1°5 ; which element, introduced into the calculations, makes the 
weight of the cable in water 19 cwt. instead of 14 cwt., as the sub- 
joined tabular statement shows :— 


New Artsantic Capur, 1865. 























; | Weight of | Weight of an —— 
Constituents of | yo A Weight of (Specific gra- 
cable. wang per — —. cable in water. vity. 
Ib. Tb. Ib. 
Copper .. .. 300 35 2€5 | 89 
Gutta-percha.. | 400 | 440 ~ 40 093 
No. W = tron)| | 
wires *095in. ‘| 1,472 196 1,276 | 77 
diam. lay 2ft. ) | | 
Tarred hemp .. | 1,832 1,221 oll | 15 
7 % 4,008 ae . 2,112 Ib, | * 
Cable iris | equal 35} ewt.| 1,892 Ib. equal 18°86 ew | 2116 








The result obtained by these calculations is confirmed by the 
“comparative statement” of the sizes and weights of telegraph 
cables given in the prospectus of Allan’s Transatlantic Telegraph 
Company, where the specific gravity of the late Atlantic cable is 
put down at 2°1, 

If, therefore, the new Atlantic cable of 1865 “ will bear its own 
weight in eleven miles depth of water,” it will support a weight 
more thav three times as great as that which broke the last cable, 
which, it is believed, was a counterpart of the new one, and equiva- 
lent to 147 tons per square inch of iron wire section, or to double the 
aggregate recognised strength of the materials of which the cable ls 
composed—a most incredible conclusion, and opposed not only to the 
facts elicited by the costly experiments that have been made in 
attempting to lay submarine cables, but to all known accredited ex- 
periments which bear upou the subject. 

Telford’s experiments, before alluded to, give 42-9 tons as the 
maximum strength of iron wires—it may be observed of these ex- 
periments that the strength of the wires was not found to increase 
as the diameters decreased ; wires ‘lin. diameter broke with 36 tons, 
aud 42-9 tons per square inch. Whereas wires *047in. diameter, one 
fifth the size, broke with 35:8 tons per square inch; and from 
Messrs. Gisborne and Forde’s experiments the maximum strength 
of iron wires ‘079in. diameter, is found to be 45-9 tons per square 
inch. Did this statement relative to the strength of the new 





Atlantic cable stand alone, it might be passed as an error, but from 
the extraordinary statements of similar import that appear elsewhere, 
sanctioned by high authority, this interpretation is scarcely 
admissible, and the subject becomes so involved in obscurity as to 


be beyond the perception of ordinary understandings. One 
engineer of _ repute, alluding to the strength of the coverings of 
telegraph cables, deliberately stated that he could “ make steel 
stronger than itself,” and that by combining metal wires and hemp 
the combiuved materials would support a greater weight than the sum 
of the breaking weights of the materials taken separately, and this 
asseveration, startling as itis, wouldappear in marvellous consequences 
to be surpassed by the extraordinery results obtained from the ex- 
periments of the Submarine Telegraph Committee of 1561, and to 
which the imprimatur of Galton, Wheatstone, Fairbairn, Bidder, is 
attached. To these experiments your correspondent “ Magnet” 
ap : to confirm his conclusions regarding the strength of Allan’s 
cable. 

As previously pointed out, Allan’s cable depends for strength 
entirely on the steel wires enveloping the copper conductor, and the 
specimens that were tested by the Submarine Telegraph Committee 
differed only in their exterior coverings. The sectivnal area of steel 
wires was the same in each specimen, viz., No. 19 wires of No, 25 
gauge. With these utiedene premised the following tabular 
abstract of the result of the experiments made to test the strength 
of Allan’s cable, may be duly appreciated if not wholly understood. 
ABSTRACT OF THE RESULTS oF THE ExpeRtmMeENTS Mave To Test THE 

Strenota or ALLAN’s CaBLe BY THE SupMARINE TELEGRAPH CoM- 

MITTEE, 1861. 











| Calculated 
Length of able - sages 
in water equiva-| Calculated | pager ae ter 
Description of specimen. |ient to breating | breaking weight | csstion. ila 
strain as given cf cable. | of wire ‘022 in. 
by thecomnstee. No.of wires 19. 
Exp. No. 1. 
Specific gravity of | 
cable 1°6, 29°96 oon = e 
Weight of cablein air ¢| 2°26 fathons. 2,205 Ib. | 167 tons. 
2122 Ib. per mile. | 
Exp. No. 2. | 
Specitic gravity of | 
cable 1°38. 0 #4 9 
Weight of cable in air 4,698 fathans. 2,536 1b. | 106 tone, 
1,961 lb. per mile. J | 
Exp. No. 3. | | 
Cable similar in all | 
——— to Exp. 7,484 fathcms, 4,040 Ib, | 204 tons. 
Oo. 2. | 
Exp. No. 4, 
Specific gravity of | 
he art dg 6 | 1,874 1b, 143 tons 
Weight inair 1,351 1b. (| &948 fathoms, | 1,074 1b. 7 
per mile, 








Specimens No. 2 and 3 are said to have been identical, and were 
— parts of the same cable, and yet a difference of 60 per cent. 
8 made in their respective strengths.* How such extravagant and 
discrepant results could have been obtained it is not easy to compre- 
hend. If these be the “ testings” to which your correspondent, 
“ Magnet” refers, and which he asserts “invariably gave within a 
fraction of the same results,” he certainly has much cause for con- 
gratulation on the “ uniformity o° breaking strain of Allan’s cable,” 
and need take pains to explain thecause. ‘To dispel the doubts which 
hrouded this subject some stee. wires from a specimen of Allan's 
cable were obtained and broker. The results are given in the 
appended tabular account ; which,as experiments on smull steel wires 
are scarce, and as much difference of opinion exists as to their tensile 
strength, you may perhaps corsider worthy of space in your 
columns. The excellent quality of the steel must be admitted, and 
the acknowledgment is the more readily made as i: happens to be about 
the only assertion contained in your correspondent’s letter that can 
be accepted. The brain-and-skull paragraph of it must be left to 
those it concerns; but that Professor Thomson—with all deference 
for using his name so freely—should ever have expected a deep-sea 
cable of any construction to bes “perfect animal,” must be looked 
upon as one of those flights of the imagination in which your cor- 
respondent is apparently apt to indulge. 

Considering that the maximum breaking strain of the best steel 
wires of No. 25 gauge, according to the results of the experiments 
made, is 135 tons per square iuch, when broken under the most 
favourable circumstances—and even this strain is excessive, for there 
can be no doubt that a less weigh: would have broken the wire had it 
been allowed to act for any time — there appears no reason, 
when the comparative complicated arrangement of the steel wires of 
Allan’s cable is taken into account, with all the joints and defects 
both of material and construction that must necessarily enter into 
the construction of any considereble length of cable, and that, more- 
over, calculations cannot be bised on the maximum, but on the 
minimum strength of the materials used, to alter the opinion pre- 
viously expressed that eighty tons per square inch of steel wire 
section is an excessive estimate to allow for the effective strength of 
Allan’s cable, and that, accordingly, 2,600 fathoms is as great a 
length as the cable can possibly be expected to bear. 

With respect to the remarks made by Mr. John Macintosh, and 
to the concluding remark of ‘‘ Magnet,” they have misconstrued the 
meaning of the observation they notice. Heavy cables are not 
advocated, although no faith is placed on the cables “of light, 
strong, and inextensible construction, compact and small in surface” 
they are pleased to admire. At the same time it must be admitted 
thet if Mr. Macintosh can produce a telegraph cable that will 
support twenty miles of itslength in water, and otherwise strong 
enough to resist the jerks aad other extraordinary strains to which 
cables on being submerged ae subjected, and moreover, of sufficiently 
tough constitution to survive the effects of the mechanical derange- 
ments from which telegraph cables inevitably suffer from the bad air 
and treatment to which they are exposed, on entering on their des- 
tinued career, and at a cost sich as he intimates, he has gone far in 
solving the problem which has hitherto baflled the skill of engi- 
neers, but until such a cable is produced, Mr. Macintosh must excuse 
our doubting that the meaas he describes for the manufacture of 
cables can yield any such like important results T. M. 








* ABSTRACT OF EXPERIMENTS JADE To ASCKRTALN THE TENSILE STRENGTH 
OF STEEL AND CopréR WIRES "0221N, DIAMETER. 
Stex, Wirks— 
No. 1, steel wire, *022in, dia., broke with §8} ng equal to 104 tons per sq. in. 
8931 5 


No, 2, ~ “O22in. dia., » -» 9 105 tons oo 

No. 3, pee *022in. dia., pa 112} Ib., = 132 tons “ 
F 

No.4, 4» ‘CSiindin, ,, {50 

No. 6, se *022in. dia., 10} 1b., gy 129 tons oo 

No, 6, ” “022in. dia., » 113glb, 3 ,, 133 tons ~ 

No. 7, ” *O22in, dia., an 115gld., 4, -:135 tons .. 


Nots.—The stretch of these wires was about 5-l6in. in 27in, or, say 1 per 
cent. The stretch was not accarately ascertained, aud the above measure- 
ment must be considered cnly ts an approximation. What error there may 
be is in excess, 

The wmode adopted for breating the above wires was as follows :—The 
ends of the wires were twistedround two cylindrical S-hooks and secured. 

One hook was suspended to a chain attached toa 
beam, and to the lower hook weights were hung. 
The vires of experiments Nos. 3, 5, 6, 7, broke 
in the straight or suspended part. Wires Nos, 1 
and { might not have been so fairly broken. 


was o)tained. The wire was secured to the hooks 
by what is known as a bowline knot. It bore 
half ahundredweight for a minute or so, but on 
applyng an additional 14 1b. it broke immediately 
in thee pieces, the fractures being at the two 
pointsof attachment, 
Copprr Wirrs— b 
No. 1, copper wire, ‘022in. dia., broke with 131b., equa! to 21 tons per sq. in. 
No. 2, *022in. dia, a 6m. ~~» West .« 
Nors.—These wires would probably have broken with 14 ib. (equal to 
1645 tons per square inch) hai the weight been long enough applied. 
Experiment No. 1, the wire bake immediately on adding the last 4 Ib. ; 





the wire of experiment No. 2 bore the 161b. for a minute or twe before 
breaking. The copper was as pure as could liy be obt 





With respect to experiment No. 4 a curious result | 





| 





| 





INVENTORS’ RIGHTS. 


Str,—Your correspondent “ T. M.,” who comments on the law as 
laid down by the Lord Chancellor in the case of Mather v. Green, 
brings before the public a point of considerable importance to that 
large class of inventors, those of small pecuniary means. 

As to the legal soundness of that decision—which seems to bo 
questioned—I must confess that I do not see how it is unsound, 
inasmuch as the patent right considered as property, when granted 
to more than one person, follows the ordinary rules of law as far 
as the peculiar nature of inventions-patent will permit regarding 
property held by a plurality of proprietors, as being held by each of 
them as property in what is termed tenancy or holding in common, 
or by joint-tenancy or holding. To constitute the first it is simply 
requisite that there shall be a number more than one of proprietors, 
and each of these may have acquired his rights at a different time, 
and under widely different circumstances. One may be let in by 
succession, another by purchase, and so on; and while one may have 
a large share another may have a small one ; indeed, the only unity 
is in the non-partition of the thing or subject matter of possession. 
In joint tenancy the interest of cach proprietor must be the saine, 
the title the same, the time of property accruing the same, and the 
possession equally the same. 

It will be observed that co-patentees to some extent have the 
characteristics of joint tenants; but in other points there are some 
differences, and the main distinction appears to be this: that it not 
being the policy of the law to restrict the power of effectuating the 
commercial introduciion of a new invention to one person, if more 
than one person can fairly be endowed with that power, therefore, 
as joint tenants all act legally in unison, that tenancy would have 
the same effect as if a particular patent right were restricted to one 
person, whereas tenants in common, who are not obliged to act in 
unison, may afford the public the benefit of any possible competition 
amongst them. Further, the patent in the form the law now 
grants it, effects not so much the grant of a property as of a special 
privilege, to solely ‘use, exercise, and vend” the invention, or 
articles made thereunder ; and every co-patentee must have this 

rivilege entire as to the whole invention, or the grant will be 
alsified. 

It is true that commercial partnerships are considered more of 
joint-tenancy concerns than otherwise; but in their favour the con- 
sistency of the law has been disturbed by a notable exception, that 
is, whereas in this form of holding it is a main incident that, when 
one of the joint teuants die, the others who survive take his share 
for their own benefit; yet in trading co-partnerships this incident 
of survivorsbip is not in full force, and the legal representatives of 
the deceased partner are entitled to obtain the value of his share. 
Hence, unless the Lord Chancellor considered that a patent ought to 
be beld in the same manner as a commercial partnership property 
which would have created a difficulty of this kind,—that the joint 
holding of a patent would, ipso facto, entail a trade partnership— 
(which would have upset all the received notions on the subject)— 
his lordship would in deciding for the joint-tenancy system have 
rendered the patent subject to that (as it is generally deemed), a 
very objectionable incideut of survivorship, which is not encouraged 
in courts of equity. 

I quite agree with “ T.M.” in the idea that in any further amend- 
ment of the patent law which most certainly needs amelioration, 
it would be desirable that an alteration be made in respect to co- 
proprietorship and partnership in patents, and it appears to me that 
not only the point “T. M.” refers to, but another point, which is 
practically of considerable importance, should be provided for, 
namely, that when capitalists are willing to become interested in a 
patent, they shall be able to take shares in it without entering 
into a partnership. It is often the case that a patent is divided into 
third, or fifth, or tenth shares; and one is at a loss to understand 
what these shares are, or mean, unless shares in a trading partner- 
ship for working the patent. 

The suggestion I would make is, that a similar law be adopted to 
that now existent as regards merchant shipping—that is, every 
patent to be nominally divided into a number of shares say 100, 
and a register to be kept as to all transfers of these shares—the 
working of or licensing under tne patent to be in the hands of cer- 
tain duly appointed managers or trustees (similar to the ship’s hus- 
band)—he or they to be the only person or persons involved in a 
legal question of trading—his or their accounts to be rendered 
according to prescribed rules, to a principal officer at the patent 
office. In the case of co-patentees, prima facie, they should each 
hold an equal number of the shares by operation of law, subject, of 
course, to their respective proportions being varied by express agree- 
ment; and, moreover, if any co-patentee should work the patent 
without being duly appointed a manager, which no co-patentee 
should (wanting a duly appointed manager) be prohibited from 
doing, he should then be bound to account to the other co-patentees 
or co-proprietors, just as a manager would have to do. 

4, Middle Temple Lane, E.C. F. W. Camry. 





ENGINEERING QUALIFICATIONS. 


Sin,—The engineering college that you suggested a fortnight 
ago was never more wanted than it is now. Our profession has 
now attained a state that is perfectly bewildering to tie uninitiated. 
See what Mr. Beresford Hope says on engineers and engineering. 

Your suggestion is a practical one, and I hope you will agitate 
until it is carried out. “T, M.’s” letter—another step in the right 
direction—also affords useful practical hints; but I think the sub- 
ject should be, thoroughly sifted before a board be constituted 
in the manner he proposes. This investigation would require the 
co-operation of several writers, and might, I think, be resumed in 
the following questions, to be answered respectively by persons of 
special experience :— 

1. How are the different branches of engineering taught at pre- 
sent in England? Are the means at the disposal of engineering 
students sufficient to ensure a complete tuition ? If not, in what 
are they deficient ? 

2. What guarantee have the public of the capacities or compe- 
tency of the engineers whom they employ? Is celebrity a sufficient 
guarantee ? 

8. Can practical details be taught in a college as weil as theory ? 
By what means ? , ; 

4. Information on engineering colleges abroad, especially in 
France, Belgium, Switzerland, Austria, and the United States. — 

There are other subjects connected with the profession to which I 
intend to call your attention as soon as I can spare time; one is, 
engineers’ charges; another is, Parliamentary expenses for rail- 
ways, docks, canals, &c., arbitration, surveying, compensation, legal 
proceedings. Some years ago a technical court was suggested by 
the Canal Association. Consider how much money will be wasted 
next spring in Parliamentary struggles. B. O. W: 

Newhaven, November 24th, 1865. 

Sir,—I was much pleased to find that the person who wrote the 
letter signed “‘T. M.” in your last week's paper is so anxious to 
have examinations held for the purpose of testing the abilities of 
civil engineers. I have had an opportunity of conversing with 
several young engineers on the subject, and their opinions coincide with 
those a “7. M.” I believe that if examinations were held a large 
number of young engineers would present thems«|ves for examina- 
tion for the purpose of proving their abilities, and each of them 
would, I Lave no doubt, pay a liberal fee for the privilege of doing 
80. A Pop. 

Dowlais, November 29th, 1865. 

Siz,—I think your editorial remarks of the 17th inst. on the above 
subject would apply equally well to engine-drivers. Suppose, now, 
as suggested by * t. M.” in your last, that a number of engineers of 
known ability were to be constituted a board of examiners, aud that 
engine drivers as well as civil and mechanical engineers be invited 
to offer themselves for examination, and that each pay so much per 
week, according to their grade, towards the expenses, the said 
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Dec. 1, 1865. 


board to give or withhold, if not sufficient merit, a certificate of 
first, second, or third class. I believe if such a system were intro- 
duced it would meet with general support. The manufacturers would 
without doubt give the preference to certificd drivers, consequently 
drivers would find it to their advantage to offer themselves for 
examination. Many people think that there is no art in driving an 
engine, that they have only to turn the steam on and throw some 
coal on sometimes, and that’s about all an engine driver has to do. 
Let us look at the annual reports of the chief engineer of the Man- 
chester and other steam boiler insurance companies ; we shall find 
that about four-fifths of the many fatal and fearful boiler explosions 
that occur are caused by the ignorance and neglect of the engine 
driver. That is, I think, sufficient to convince all thinking men 
of the ity of a change, and that an ignorant person should 
not be allowed to place his own life and that of others in danger. 
Sooner or later Government will have to take it up, and pass an 
Act to render all engine drivers, and manufacturers employing them, 
without a certificate of qualification, liable to a heavy fine. A 
doctor is not allowed to practise without his diploma; why should 
an engine driver be allowed to practise without his certificate? I 
hope to see this subject taken up by gentlemen who can do it jus- 
tice. My will is good enough, but ability is wanting. 
Birmingham, Nov. 28th. An Oxp Driver. 





Sir,—Some time ago you were asked by one of your correspondents 
what qualifications would entitle a man to append O.E. to his name. 
The list you gave him was a most satisfactory one in every 
particular but one— you omitted the only qualification which is 
admitted in committee-rooms and in the profession itselli—the 
having had actual charge of works. To the question, Are you an 
engineer ? is generally added, What works have you executed ? 

Might I ask “T.M.” what object he has in view in proposing his 
diploma scheme? It must either be to improve the social status of 
the profession, or, by excluding quacks, and so reducing the 
number of competitors, to enable really competent men to obtain 
ready employment at good salaries. I venture to think that neither 
of those two desirable objects will be promoted by it. Amongst 
engineers @ man’s social position necessarily depends principally 
upon himself and his private connections. The second object 
cannot be much affected by the diploma, unless the old guild laws 
be revived, or engineers make it a point of honour to employ none 
but M.C.E. or B.C.E, graduates. Quacks in medicine still thrive, 
notwithstanding the legal strictures. If neither event happen, the 
diploma in question will not weigh a feather in determining an 
«ng neer’s choice of an assistant, compared with practical know- 
leage of work. Instead of urging on a movement which is likely 
to mislead the public as to the educational requirements of engi- 
neers, it would be much better if the plain truth were told, that a 
man who can survey, set out work, level, design ironwork and 
masonry, and last, but not least, trace and print neatly—qualifica- 
tions which do not necessarily demand a more advanced knowledge 
of mathematics than arithmetic and the very elements of mensura- 
tion—is fit for any engineering appointment. The creation of such 
a dip!oma would doubtless cause the lecture rooms of the professors 
of engineering to present a more flourishing appearance—that the 
prospects of young engineers would be rendered brighter is not so 
certain. In the pretentious dissertations of what may be called the 
new school, there are as yet, at any rate, more instances of the 
puerile abuse than the honest use of the calculus. Of a mechanical 
engineer’s requirements I know nothing—a kuowledge of the conic 
sections and the calculus may be with them not uncommon. 

As to the assumption of the title by quacks and water-closet 
fitters, no engineer who thoroughly understands his work will care 
a jot. The impertinences of a poodle can never rufils the temper of 
a St. Bernard. As my diploma, according to the pupil system, is 
quite en régle, and I am still a young man, interest in the issue 
aust be the excuse made for troubling you by 

A Conrractor’s ENGINEER. 





LAW INTELLIGENCE. 


VICE-CHANCELLORS’ COURTS, Nov. 24. 
(Before Vice-Chancellor Sir W. P. Woop.) 
DAW V. ELEY. 

Tue Vice-Chancellor gave judgment in this case, which was heard 
a short time since. 

The plaintiff, Mr. Daw, gunmaker, of Threadneedle-street, sought 
to restrain the defendants, Messrs. Eley Brothers, cartridge makers, 
of Gray’s-inn-lane, from infringing a patent for “ improvements in 
cartridges for breech-loading fire-arms,’ granted to Francois Eugene 
Schneider on the 4th of September, 1861, and by him assigned to 
the plaintiff. 

The main issue in the case was the validity of this patent, which 
was impeached by the defendants (who also denied infringement) on 
the grounds of want of novelty and insufficiency of specitication. 

It appears that since the Schleswig-Jlolstein campaign and the 
great success of the needle-gun or breech-loader used by the Prus- 
sians at the battle of Dybbol, attention has been very generally 
directed in England to improvements in the invention, and especially 
with a view to its introduction into the army by the War-Ofiice. 
Until within the last few years the cartridge generally used for 
breech-loaders has been the Lefaucheux or pin cartridge, which is 
ignited by a pin inserted into the side at an angle with the axis of 
the cartridge. About 1853 a Frenchman named Bellford obtained a 
patent for improvements in firearms and cartridges, but that inven- 
tion, which was purchased by Mr. Lancaster, of New Bond-street, 
does not, as far as the cartridges were concerned, appear to have been 
very successful, and differed in many particulars from the system 
described in Schneider's specification. In 1855 a central fire cartridge 
was invented by Pottet, a Frenchman, but not patented in this 
country. This cartridge was discharged by a percussion cap in- 
troduced into a recess formed at the rear end of the cartridge, so that 
the percussion powder came in contact with a thin flat anvil or 
gudgeon placed in a metal chamber with a bell-mouthed aperture, 
which was closed by the percussion cap. When the percussion cap 
was struck down upon the anvil the detonating powder exploded, 
the flame rushed down the sides of the anvil, and passed through an 
oritice at the upper end of the chamber so as to ignite the gunpowder 
contained in the body of the cartridge. Mr. Lancaster purchased 
this invention, but did not patent it in this country, and the thin- 
ness of the anvil seems to have rendered it liable in any but Pottet’s 
own gun to “wobble,” or be displaced, and then miss fire. Mr. 
Lancaster stated, however, that out of the Pottet gun he had fired 
2,000 rounds without an explosion. About 1856 Mr. Lancaster em- 
ployed Messrs. Eley to manufacture some cartridges for him upon 
Pottet 8 principle, but suggested a modification of the anvil, which 
Was accordingly made first square, and then triangular in shape, and 
with plane sides, so as to be less subject to displacement from its 
Position in the inner chamber, while ample space was still left for the 
passage of the flame down the sides. Cartridges made with this 
triangular-shaped anvil were tried by Mr. Lancaster at his shooting 
srounds in 1898, but their use does not appear to have been continued, 
ae Were found detective. We now come to Schneider's patent, 
was taken out in September, 1861, for an invention in some 

= Seer similar to that of Pottet, but constructed with a cylindrical 
= a anvil, and with the flange or edges of the internal 
a moer placed beneath the metal head of the cartridge. The 
aterial parts of the specification are as follows :— 
a ‘ ‘wake my improved cartridge with the percussion cap placed in 
ben oe of same, and about level with the end of the cartridge. 
a Ae sang Cap itself I manufacture in two ways,—the first with 
— ns ing top or flanch, and the second with an internal metallic 
a 4 or anvil, which on the cap being struck offers the required 
peas — resistance for effectually igniting the same. For the 
ball f a of cap I manufacture a cartridge with a metallic 
“ed the anvil to rest against during the explosion.” 
© Specification, after describing the machinery used for manu- 





facturing these cartridges, proceeded to refer to and describe the 
annexed drawings, and contained the following Ss t— 

“ The anvil used in these cartridges is by preference ofa cylindrical 
form, and has longitudinal grooves in it by which the fire of the 
percussion powder may readily pass from the percussion cap to and 
through the opening at the fore end of the chamber or recess in which 
the anvil and percussion caps are received. . . It is not essential 
that the anvil should be cylindrical, or that it should have four longi- 
tudinal cuts or grooves formed in it, as it may be formed with a 
greater or less number of cuts or grooves, and be formed of other 
transverse sections, so long as it is made to fill as nearly as may be 
the cap, and has cuts or grooves formed in it. In manufacturing the 
above-mentioned cartridges 1 make use-of ‘our different machines.” 
The plaintiff had purchased this patent from Schneider, and was re - 
gistered as the equitable assignee. In the International Exhibition 
of 1862 the plaintiff exhibited cartridges manufactured according to 
Schneider’s patent, and also a breach-loading gun specially con- 
structed for the use of these cartridges. Mr. Lancaster considered 
that both cartridges and gun were an infringement of bellford’s 
patent, and an altercation appears to have taken place between them 
in the Exhibition building itself. The altercation was followed up 
by legal proceedings being taken by Mr. Lancaster against Mr. Daw 
in respect of Bellford’s patent, but Mr. Lancaster was compelled to 

bandon the pr dings on paymentof Mr. Daw’s costs, as it was 
discovered that Bellford’s French specification had been deposited in 
the Bodleian Library within a few days before it was patented in this 
country by Lancaster. It appears that during the course of these 
proceedings, and in 1862, Messrs. Eley, or one of them, had an in- 
terview with Mr. Daw, and, after seeing his cartridges stated that 
they had made the same thing for Lancaster years before, but that 
if he (Daw) would uphold Schneider's patent against Mr. Lancaster 
they would be happy to treat with kim for the purchase of the in- 
vention. In 1864 Messrs. Eley again took up Pottet’s cartridge, 
adopting a triangular anvil, but scooping out the sides instead of 
leaving them plane, as in 1857, thus affording a larger space for the 
passage of the flame, and also reverting to tue external position of 
the flanges of the inner chamber. In February last they sent the 
plaintiff a circular, announcing that they were supplying central 
fire breech-loading cartridges for guns manufactured on the Lancaster 
and other systems. After some correspondence, in the course of 
which Messrs. Eley asserted that they had made and sold central 
fire cartridges for many years prior to Schneider’s patent, and that 
it was their intention to continue doing so, the plaintiff had filed his 
bill to establish the validity of his patent and to restrain the 
alleged infringement. The case came on for hearing upon motion 
for decree, with “ particulars of breaches,” delivered by the plaintiff, 
and “particulars of objection” by the defendants, but not, as 
is the ordinary practice of this court, upon issues the trial of 
which, either with or without a jury, precedes the merely formal 
hearing upon motion for decree. 

The case set up for the defence was that Schneider's patent, as to 
which there was no allegation in the bill that he was the first and 
true inventor, was bad from having been anticipated by Pottet’s in- 
vention, and also by prior user in the experiments made by Messrs. 
Eley, under Mr. Lancuaster’s direction, in 1857 ; and that the patent 
was also bad upon the terms of the specification. The defendants also 
insisted that they had not in any case been guilty of wilful infringe- 
ment, as they had adopted Pottet’s invention, and made improve- 
ments in it from time to time, their object being to supply their cus- 
tomers with the best cartridge that could be manufactured, in good 
faith and without the smallest intention of pirating any existing 
patent. With respect to Pottet’s invention, the plaintiff, on the other 
hand, contended that it had not been successful, and was in many re. 
spects defective, and that Schneider’s invention not only differed 
materially from Pottet’s, but was far superior to that or any other 
cartridge which had yet been invented. As to the ongeete 
alleged to have been made in 1857, the defendants were challenged 
to produce specimens, and it was submitted that thers had been no 
such prior user established as could invalidate the plaintiff's patent. 

Severul witnesses, including some of the most eminent gun- 
makers, Captain Hans Busk, Victoria Rifles, and Mr. Carpmael, the 
patent agent, were examined in Court. 

Mr. Schneider was not present, and his absence was strongly com- 
mented upon by the defendants’ counsel, and avowedly regretted by 
the plaintiff, who stated in the witness box that all his efforts to get 
him to come over and give evidence had been unavailing. 

Mr. Rolt, Q.C., Mr. Hindmarch, QC., Mr. Theodore Aston, and 
Mr. Boyle were for the plaintiff; Mr. Daniel, Q.C., Mr. Bushby, and 
Mr. Langley were for the defendants. 

The Vice-Chancellor., after stating the case and nature of the 
defences set up, said that he would first deal with the question of 
fact—namely, the exact nature of the cartridge manufactured by 
the defendants in 1857, and alleged by them to be exactly similar to 
that of Schneider, which, if established, would render his patent 
invalid by proof of prior user of the invention. Now, it was in 
evidence that Pottet’s gun and cartridge, which contained a flat 
metal anvil resting in a percussion cap, which was placed in a recess 
or inner chamber, the flange or edge of which was turned up so as to 
remain unsupported as to any backward action, had been consider- 
ably used before 1861, the date of Schneider’s patent. Mr. Lancaster 
purchased Pottet’s invention, but, not being satisfied with it, he had 
tried various experiments with a view to its improvement. Some 
time orother in 1857, for the date was not fixed in evidence more 
exactly than “ between January and D ber, 1857,” I ter got 
Messrs. Eley to manufacture some cartridges for him on Pottet’s 
principle, and suggested certain improvements. Cartridges were 
accordingly, it appears, furnished to Mr. Lancaster by Messrs. Eley 
in small numbers for the purposes of experinent. He quite agreed 
that if it had been established that a cartridge identical with that of 
the plaintiff had been manufactured in 1857, ‘hough for the purposes 
of experiment only, there would have beer a prior user and the 
patent would have been invalidated. But tten, if it was impossible 
to produce the actual thing, at least the exact nature of the article 
manufactured must be proved to the satisfiction of the judge and 
jury. That had not been done in this case. An important feature 
in Schneider’s invention was that the anvil s}ould as nearly as pos- 
sible fill the cap, just leaving sufficient spaq for the fire to pass to 
the charge. Now, Pottet’s anvil was a flat yiece of metal, which did 
not at all fill up the cap, but Jeft large epices at the side. Some 
more positive evidence than any which hac been adduced was re- 
quired as to the thing which was manufactued by Messrs. Eley in 
1857. All that Mr. Lancaster said was that it filled the cap as near 
as could be, and quite enough for all purpo:es, but that it was not 
important that the anvil should fillup thecap. From 1858 until 
1864 not a single specimen was shown to havebeen made. In a case 
like this dates were most important, bot the oer given by Lancaster 
was not produced. It was said, indeed, that the order was merely 
verbal, but there was no entry in the books o° accounts of anything 
paid for these cartridges; and, further than this, not a single man 
had been produced from the manufactory who had assisted in 
making them, though the article was one which must have attracted 
some attention. In order to overturn the patmt upon this poiot the 
court must rely exclusively upon the evidenceof one who was a de- 
fendant in the suit, and upon tbat of Mr. Lanaster, who took a very 
lively interest in Pottet’s patent as agains; that of the plaintiff. 
Assuming the drawing produced in court ypon the hearing to be 
correct, then there would have been such at anticipation as would 
avoid the patent. That drawing, however was made post litem 
motam, and only gave Thomas Eley’s recollecton of what was manu- 
factured several years before. Under thes« circumstances, could 
he hold that there was anything like saisfactory evidence of 
anticipation and prior user ? Not a singh specimen was pro- 
duced, and whatever the thing manuf&ctured might have 
been it had so far failed that it was never asked for or 
used from 1857 to 1864. Why in that year vas it suddenly found 
to be of such value that the manufacture of the identical thing was 
recommenced ! Upon the question of fact, therefore, he could not 
adopt the contention of the defendants that tle plaintiff’s patent had 
bsen anticipated by an invention other thm that of Pottet. Ile 











then came to the specification itself, and the question whether it was 
bad from including too much and being too large in its terms. 
What Schneider claimed was not simply the anvil in a certain form, 
but the manufacture of cartridges by reference to the figures 
annexed. This part of the case had given him considerable diffi- 
culty, but upon the whole he was of opinion that the patent was not 
invalidated by too large a claim in the specification. It was not 
contended that Pottet’s invention was identical with that of 
Schneider, but it was said that if Pottet’s were now produced for the 
first time, the Court would at once hold that it was a colourable 
imitation, and an infringement of Schneider's patent. He could not, 
however, accede to that argument, or hold that an article which, if 
made after the date of the patent, would be held to be a clumsy 
imitation for the purpose of effecting the same result, must, if made 
before the patent, have the effect of invalidating it. He would not, 
therefore, hold that the patent was invalidated either by prior use of 
the invention or by too extensive a claim, and as, after arriving at 
this result, the fact of infringement was beyond dispute, there must 
be an injunction, with relief by way of account, &c., and costs up to 
the hearing. 
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Grants of Provisional Protection for Six Months. 

1917, WituiaM Warsuakt, Salisbury, Wiltshire, “ An improved apparatus 
for cooking, a portion of the same being applicable for washing and iron- 
ing."—Petition recorded 22nd July, 1865. 

2234. SamugkL LawakeNce James, Croydon, Surrey, “Improvements in 
traction engines aud other vehicles.”—Petition recorded 30th August, 

ih 





2370. Henry Aprien Bonnevitix, Porchester-terrace, Bayswater, Middle. 
sex, “Improvements in s.fity lamps for use in mines and other 
localities.”—A communication from André Jean Olanier, Rue du Sentier, 
Paris.— Petition recorded 16th September, 1365. 

2476, WILLIAM ‘TaTHAM, Rocldaie, Lancashire, “* Improvements in ma- 
chinery or apparatus for preparing and spinning cottwn and other 
fibrous materials.”"— Petition recorded 27th September, 156. co 

2529. HENRI ADRIEN BonN&VILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘Improvements in the manufacture of sheet iron or steel cylinders 
for boilers and similar erticles, and in the apparatus relating thereto,”"— 
A communication from Bendit Bouniard, Terre Noire, France.—Petition 
recorded 3rd October, 1865. 

2574. WitttiaM CLARK, Chancery-lane, London, “Improvements in appa- 
ratus for steeping or treating paper pulp, and other matters subjected 
to the action of alkalies."—A communication from Mes re, Neyret, 
Orioli, and Fredet, Boulevart St. Martin, Paris.—Petition recorded 6th 
October, 1865. 

2667. James Lame Haxcock, Tipton, Staffordshire, “‘ An improved method 
of and apparatus for separating ashes from cinders.”—Petition recorded 
16th October, 1865. 

2743. Faeperick Harorave Grey, Old Bond-street, London, “ Improve. 
ments in the construction of gun-locks for the discharging central fire 
cartridges, as used in breech-loading fire-arms."’"—Petition recorded 24th 
October, 1865. ° 

2770. Ropext Beut Sanson, East-street, Manchester-square, London, “ Im- 
provements in roller skates, aud in the rollers to be used therewith, and 
for other purposes.” 

2774. Jowian Beanarp, Lincoln's-inn-fields, London, “ Improvements in 
tools and apparatus employed in blasting, boring, and cutting rock, 
stone, and other hard substances, and in the means employed fur making 
such tools,”—Petitions recorded 27th October, 1865. 

2777. James Murray and Cuartes Wes, Liverpool, ‘* Improvements in 
the means of attaching and detaching the sails of navigable vessels to 
and from the stays, yards, and other fittings connected therewith.” 
—Petition recorded 28'h October, 1865. 

2842. Epwarp Joun Nortiuwoop, Felix-place, Islington, London, “ Im- 
provements in plating or combining gold, platinum, and other metals or 
their alloys.” 

2843. ARTHUR HEALD, Manchester, “ Improvements in looms for weaving.” 
— Petitions recorded 3rd November, 1865. 

2846. ALEXANDER JEMMETT, Binfield, Berkshire, “ An improved apparatus 
for scattering lime, guano, or other artificial manures, either in a dry or 
liquid state, or for scattering disinfectants.” 

2848, WituiaM Brett, Gasworks, Hertford, “ An improved truck or barrow 
for wheeling and tipping coke, coal, or other substance-,”" 

2851. Tuomas Paes, Adelphi-terrace, Strand, London, ** Improvements in 
the means of preventing ves-els from sinking, which means are also appli. 
cable for raising sunken vessels,”—Petitions recorded 4th November, 1865, 

2357. WituiaM Tieuk HaMILtoN, Belgrave-square, Rathmines, Dublin, ** An 
improved bit for boring mortices in wood or other material.”—Petition 
recorded 6th November, 1865. 

2869. Winuiam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in apparatus for working, pointing, and checking the recoil of 
cannon or ord "—A ication from Jobn Ericsson, New York, 
U.S.—Petition recorded 7th November, 1865. 

2875. WILLIAM Manwakino, Banbury, Oxfordshire, “‘ Improvements in the 
construction of reapi.g and mowing machines.” 

2882. Goprrsy AnTuony Eamen, Eccles, Lancashire, “ Improvements in 
treating vegetable fibres used in the manufacture of paper and other 
similar substances made from pulp.”—-A communication from Louis 
Horst, Cologne, Prussia.—Petitions recorded 8th November, 1865. 

2889. BexsaMin Pitt, Hatton-garden, London, “ Improvements in the 
construction of door locks, latches, and such like fastenings, and in knob 
and handle spindles, and furniture use) therewith.” 

2390. Joseru Exnest Avy, Boulevart Sebastopol, Paris, “‘An improved 
self-acting regulator or dial applicable to all descriptions of public cun- 
veyances,” 

Wituiam Epwarp Newton, Chancery-lane, London, ‘* Improve- 
ments in preparing the surfaces of paper, leather, woven and other 
fabrics, and substances for receiving photographic pictures, engravings, 
lithographs, and prints, and for rendering such substances tire and water- 
proof."—A communication from William Gibson, New York, U.S, 
—Petitions recorded 9th November, 1865. 

2893. Epwarp Myers, Milibank row, Westminster, London, “ Improve- 
ments in the arrangement and construction of wet gas meters,” 

2894. Epwarp TuoMas Huouss, Chancery-lane, Lor,'on, ** Improvements 
in the means of producing from r ili vluc#ind violet ¢ Youring 
matters.”"—A communication from Prosper Monnet, Lyons, France. 

2895. ALFRED Vincent Newton, Chancery-lave, London, “ Improvements 
in the manufacture of embossed wood "--A coumunication from Henry 
May and Henry Taylor Biake, Bridgeport, Connecticut, U.S, 

2897. Tuomas WuitweELp, Stockton-on-Tees, Durham, *‘ Improvements in 
furnaces for heating the blast for blast furnaces.”—Petitions recorded 0th 
November, 1865. 

2899. Henry Carneqie Carpex, Rue du Dunkerque, Paris, “ An improved 
metronome, or apparatus for measuring intervals of time.” 

2902, CuaRLKS WILLIAM Joxes, Cheltenham, Gloucestershire, ‘‘ Improve- 
ments in fire-arms and projectiles.” 

2903. Wittiam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in making amalgams or alloys of metal.”—A communication from 
Henry Wurtz, New York, U.S. 

2904 ALFRED ViNcENT Newton, Chancery-lane, London, “ Improved ma- 
chinery for rolling shafts and axles.”—A communication from Thomas 
Cooper, Cincinnati, Ohie, U.S. 

295. Josep ALFRED NicuoLson, Adelaide-place, London Bridge, London, 
** Improvements in regulating the flow of water and other fluids in pipes 
and valves, and determining the quantity passing through the same.” 

2906. Joun Mituar, Bethnal-green, London, “ Improvements ia cart- 
ridges.” 

2903." Wittiam Ropert Lake, Southampton-buildings, Chancery-lane, 
London, “improvements in the crank exles of locomotives for rall- 
roads."—A communication from Dyer Williams, Syracuse, Onondager, 
New York, U.S. 

2909. WiLLiaM Ret, Granton, Mid-Lothian, N.B., “ Imvrovements in sup- 
plying cattle with food and water ou railways, and in the apparatus or 
means connected therewith.” 7 

2010. Davip ApaM Jongs, Birmingham, ‘Certain improvements in the 
manufacture of socks or inner soles for boots and shoer,"—/Petitions 
recorded 11th November, 1865. 

2913. GronGs Henry Goopmay, London-road, London, and Epwarp Bow, 
Maidstone, Kent, “‘ Improvements in machinery for crushing or reducing 
stone, quartz, emery, and other mineral substances.” 

2017. WinttaM WittiaMs, King’s Norton, Worcestershire, “ Improvements 
in door springs.” 

2918. Jonn Stevens, Great Rider-strect, St. James's, London, “ Improve- 
ments in portfolios, writing desks, writing cases, and other similar appa- 
ratus,” 

2019. Witsox Fox, Henrietta-street, Cavendish-squere, London, “ Im- 
provements in preserving meat and other articles for food,” 

2920. James Heywoop WuiTenead, Royal George Mills, Saddleworth, York- 
shire, “improvements in apparatus for heating the feed water for steam 
boilers.”’ 
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2922. Wituram Rosert Lake, 8 Pp ae, © -y-lane, 
London, ‘* An improved method or process for producing papermakers’ 
pulp from cane, bamboo, and other analogous eubetances.”—A communi- 
cation from Charles Heaton, New York, U.S. 

2928. Jouy Jex Lona, Glasgow, Lanarkshire, N.B., “Certain improaye- 
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ments in cutting or dividing timber, and in machinery or apparatus con- 
nec’ ed therewith.” 


2924. Henry Epwarp Newron, Chancery-lane, London, “An improved 
mode of tilati ill "—A communication from Alexandre 
Désiré Lagoguey, Boulevart Beaumarchais, Paris.—Petitions recorded 
13th November, 1365. 

2927. Josep Wititamson, Bagthorpe, James LinpLey and James 
CoLeMAN, Selstone, Nottinghatashire, ‘‘ Improvements in brakes,” 

2929. Joun Dixon, Abchurch-yard, London, *‘ Improvements in purifying 
or refining iron.” 

2931. Tuomas ALDRIDGE WxEsTON, James TANGYE, and RicHarRD CUAPMAN, 
Birmingham, “ Improvements in apparatus for raising and lowering, 
moving, or transporting heavy bodies.” 

3932. Tuowas Donte, Barnsley, Yorkshire, “‘ Improvements in the perma- 
nent way of railways.” 

2033. WitttaM CLARK, Chancery-lane, London, ‘‘Improvements in the 
means of connecting drums or pulleys with their shafts or drivers — 
communication from Leverett Homer Olmstead, Stamford, Fairfield, 
Connecticut, U.S. is 

2035. Samoe LAwrexce GitL, Campbell-terrace, Bromley, Middlesex, 
“* Improvements in gas stoves,”— Petiti recorded 14th November, 1865. 

2937. Witt1aM Bunogr, South ton-buildings, Chancery-lane, Londor, 
**Improvements in photographic lenses.” — A communication from 
Charles Augustus Steinhei!, Munich, Bavaria, 

2939. Gronce Cuampers, Russia-row, London, and George Greaory, 
James-street, St. Luke’s, London, ‘‘ Improvements in locks or catches 
for portemonnaies, portfolios, or other articles.” 

2041. AnruuR WELLS and WaLter Hat, Southwark, Surrey, “ Improve- 
ments in submarine electric telegraph cables, and in machinery employed 
in the manufacture and submergence thereof.” 

2943. Henry CocHarng, Ormesby Ironworks, Middlesborough-on-Tees, 

Yorkshire, “‘Improvements in stoves for drying moulds.” 

2944. James Gooner, Chester, and Joun Foster Kitsuaw, New Brighton, 
Cheshire, “ Improvements in apparatus for feathering the paddles of pro- 
pellers for navigable vessels,” 

2045. WiuutaM CiarK, Chancery-lane, London, ‘‘ Improvements in the 

ture or purification of hydrocarburets, and especially of petro- 
leum oils used for lighting purposes.”"—A communication from Pierre 
Gédéon Barry and Barthélemy:Degola, Boulevart St. Martin, Paris,— 
—T/'ctitions recorded 15th November, 1865. 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2942. Louis Anexis VeLu, Francois Eugene Fosss, and Lovis Evcexr 
Aruons® Foss, Rue des Tournelles, Paris, “ An improved arrangement 
for stopping or retarding railway carriages, wagons, trucks, or other rail 
or tramroad vehicles.”— Deposited and recorded 15th November, 1865. 














Patents on which the Stamp Duty of £50 has been Paid. 

3127. Joseru Townsend, Glasgow, Lanarkshire, N.B.—Dated 21st Novem- 
ber, 1862. 

$126. Joun Tayior, jun., Christchurch-road, Streatham, Surrey.—Datcd 
2ist November, 1862. 

32:0. Grones Frepekick BLumMperc, Cannon-street West, Loadon.—Dated 
2nd December, 1862. 

3155. WiunuiaM Tatuam, Rochdale, Lancashire.—Dated 24th November, 
1862. 

3193, Wintiam CuarK, Chancery-lane, London.—A communication.— Dated 
28th November, 1862. 

$168. Tuomas Fietrcurr, Rochdale, Lancashire.—Dated 26th November, 
1862. 

$174. Joun Ryan Danks, BernaRD PRARD WALKER, and Ropert Percy 
Waker, Wolverhampton, Staffordshire.—Dated 26th November, 1862, 

3176, Juun Hatvoxp, Great Barr, Staffordshire.—Dated 27th November, 
1882, 








Patents on which the Stamp Duty of £100 has been Paid. 
2662. Victarp Huen Huenrs, Hatton-garden, Londov,—Dated 24th 


November, 1558. 
2672. Fxeprrick Crack CaLvert and Cuaries Lows, Manchester.—Dated 


26th November, 1858. 
2772. Roneerr Leaa, Ashby-street, Clerkenwell, London, — Dated 4th 


December, 1858. 





Notices to Proceed. 

1852. Wint1amM Popmores Bavuiss, Lambeth, Surrey, ‘‘ Improvements in 
apparatus for the locomotion of trains on railways by atmospheric pres- 
sure.”"— Petition recorded 14th Juiy, 1865. 

1860. Joun CRawrorD WALKER, Craven-street, Strand, London, ‘* lmprove- 
ments in the construction of springs for railroad and other carriages.” — 
— Petition recorded 15th July, 1865. 

1871. WittiaM AwntiL Ricuarps, Clarence-road, Holloway, Middlesex, ‘* An 
improved pouch or receptacle for holding tobacco and other similar pur- 
poses,”"—/etivion recorded 18th July, 1865. 

1882. Davip Cappick, Ebbw Vale, Monmouthshire, “ Improvements in the 
construction and working of furnaces for puddling, balling, heating, and 
melting metals.”"—Petition recorded 19th July, 1865. 

1891. Henry Avoustus CLuM, Fieet-street, London, ‘* An improved instru- 
ment for indicating atmospheric changes.” 

1896. ALFreD Vincext Newton, Chancery-lane, London, “Certain im- 
provements in envelope hines,”"—A ication from Thomas 
Veazie Waymoth, Henry Clay Kerlin, and George Jones, New York, U.S. 
— Petitions recorded 20th July, 1865. 

1902. James Watton, Willenhall, Staffordshire, ‘* Improvements in locks, 
and in latch bolts for locks and latches.” 

10904. ALPRED Situ, Hackney, Middlesex, *‘ Improvements in sewing ma- 
chines.” 

1005. Jean Henri Cuaupet, Rue des Emmurées, Rouen, ‘‘ An improved 
system of facturing salts, sulph and acetates of chrome, and of 
applying them as mordants in dyeing and printing textile substances, both 
animal and vegetable.”—/Petitions recorded 21st July, 1865. 

1010, EpmuND Perre, Manchester, ‘‘ Certain improvements in the method 
of obtaining motive power, and in apparatus connected therewith.” 

1914. Josern Pierae GitvarD, Paris, “ Improvements in the manufacture 
of soda and carbonate of soaa."— Petitions recorded 22nd July, 1865. 

1922. James Legtcu, Oxford-street, London, “ Improvements in crino- 
lines.”"— Petition vecorded 24h July, 1865. 

1926. Tuomas J¥FPKKSON MAYALL, Red Lion-court, Fleet-street, London, 
* Improvements in parts of military and other outfits,”—Petition recorded 
6th July, 1865. 

1934. MicuaxL Kenney, Herbert-place, Irishtown, Dublin, “ Improve- 
ments in the construction of sliding or rolling bridges.” 

1946. Tomtan Prrver, Newington-green, Middlesex, “ Improvements in 
the menufecture of anti-inflammable starch."—Petitions recorded 26th 
July, 1865, 

1955. Isaac Grecory, Chorlton Hall, Victoria Park, Manchester, “ Im- 
proved means of communication by siguals between passengers, guards, 
end drivers of railway trains,” 

1957. Wittiam Eowarp Newton, Chancery-lane, London, “‘ An improved 
process for applying air-proof solutions to the interior of casks and 
barrels."—A communication from Edward Delavan Woodruff, Aurora, 
New York, U.S —Petitions recorded 28th July, 1865. 

2016, WinttamM Henry Parece, Sonthampton, ** Improvements in railway 
electrical signal apparatus.”—Petition recorded 3rd August, 1865. 

2021. Witiram CLakK, Chancery-lane, London, “ Improvements in appa- 
ratus applicable as a motive power engine, a pump, or fluid meter.”"—A 

communication from Francis Bernard de Keravenan, Boulevart St. 
Martin, Paris,— Petition recorded 4th August, 1865, 

2040. AdoLpn Mu.tocuau, New York, U.S., “ An improvement in stil!s for 
tho cistilation of petroleum and other oily substanwes.” — Petit on 
recorded bth August, 1865. 

2048. WintiaM Cuark, Chancery-lane, London, “Improvements in appa- 
ratus and fittings to be used in ships for facilitating the loading, unload- 
ing, and stowege of their cargoe-”"—A communication from Gilbert 
Auguste Fournier des Corats, Boulevart St. Martin, Paris.—/’etition 
recorded 7th August, 1865. 

2081. Peren Carisson KJeLunerG, Minories, London, * Certain improve- 
ments in the mode of fixing safes, boxes, or other depositories for the 
protection of papers or other materials from fire.”— Petition recorded 
11th Avgust, 1865, 

2128. NicuoLas CHARLES SzereLMKY, Belgrave-road, Pimlico, Middlesex, 
** Improvements in the manufacture of paper boards and pipes.—Petition 
recorded 17th August, 1865. 

2139. Joseru Lions, Naisu, Brighton, Sussex, *‘ An improved apparatus 
for illustrating astr ical ph "— Petition recorded 18th 
August, 1865, 

2185. Geonex Wasuinoton Howarp, West Bloomfield, Michigan, U.S., 
‘Improvements in tanks and other receptacles for containing and trans- 
porting petroleum, naphtha, and other oils and liquids, to prevent 
wastave by fire, or filtration, or evaporation, or hazard of life.”— Petition 
recorded 25th August, 1865. 

2348. SamuxL Fox Stocksbridge Works, Deepear, rear Sheflicld, Yorkshire, 
“Improvements in the facture of umbrellas and } arasols, and in 
apparatus employed therein.”— Petition recorded 13th September, 1865. 

2358. Joun Whirknouse, Tipton, Staffordshire, ‘* Improvements in the 
mar ufac' ure of box irons.”— Petition recorded 15th September, 1865. 

2481. Jars Jawyines McComn, Liverpool, * An improved construction of 
paddle-whee).” — A communication from Ephraim Chidester McComb, 
San Francisco, California, U.S.—Petiteon recorded 27th September, 1865. 

2614. Grores Mansuatt, Pont Blyddyn, near Wold, Fliut-hire, “ An im- 
proved mode of treating or preparing casks and other ycsscl+, to make 























them tight and suitable for containing hydrocarbon and other fluids.”— 
Petition recorded 13th October, 1865. 

2654. WituiaM JAMES ARMITAGE and FarrraAx Woouer, Farnley, near 
Leeds, and Jonn Hopeson, Wortley, near Leeds, Yorkshire, ‘‘ Improve- 
ments in the manufacture of tires for railway wheels.” — Petition 
recorded 14th October, 1865. 

2671. Tuomas McGrau, William-street, Sheffield, ‘‘ Improvements in the 
means of securing the handles of table knives and forks and other similar 
articles,”— Petition recorded 16th October, 1865. 

2727. JoserH WiLLiaAM Lea, Arundel-street, Strand, London, ‘* Improved 
apparatus to be fitted to windows when cleaning, painting, or other- 
wise.” 


2729. Louis DOMINIQUE GIRARD, Faubourg Puoissoniére, Paris, “ Obtaining 
sliding surfaces by the interposition and circulation of a liquid or gaseous 
fluid between the frictional surfaces.”—Pelitions recorded 21st October, 


1865. 

2788. -Jabez STANLEY, Nottingham-street, Sheffield, ‘Improved knicker- 
bockers or leggings.”— Petition recorded 30th October, 1865. 

2827. WiLLiaM Exenrzer Doxson, Nottingham, ‘* Improvements in dressing 
lace or other fabrics.” 

2828. Biewaime Feuix Brunet, Rue des Bourdonnais, Paris, ‘‘ An improved 
apparatus for ascertaining the degree of torsion and resistance in the 
threads of textile substances.” 

2833. James Wesster, Birmingham, “Improvements in generating and 
applying certain gases, and in apparatus to be employed therein.”— 
Petitions recorded 2nd November, 1865. 

2849. Patrick Benienus O’Nriu, St. Mary’s Villa, Fulham, Middlesex, 
“An improved self-acting boiler feeder, or apparatus for supplying 
steam boilers with water.” 

£856. Joskpu Wuirworti, Manchester, “ Improvements in preparing the 
ammunition or charges for rifled ordnance and rifled fire-arms.”— 
Petitions recorded 4th November, 1865. 

2875. WILLIAM WANwARING, Banbury, Oxfordshire, ‘‘ Improvements in the 
construction of reaping and mowing machines.” 

2881. NEVILLE Bearp and Joun Maven, Hollinwood, Lancashire, ‘‘ Certain 
improvements in mechanism or apparatus to be employed for lubricating 
the cylinders of steam engines or other similar frictional surfaces.”— 
Petitions recorded 8th Novembei, 1865. 

2903. WItLiaM Epwarp Nrwron, Chancery-lane, London, “ Improve- 
ments in making amalgams or alloys of metal."—A communication 
a Heury Wurtz, New Yok, U.5.—Petilion recorded 1Lth November, 

865, 


ALruonse Fossz, Rue des Toumelles, Paris, ‘‘ An improved arrangement 
for stopping or retarding railway carriages, wagons, trucks, or other rail 
or tramroad vehicles,” 

404%. Henry Cocurang, Ormesby Ironworks, Middlesborough-on-Tees, 
Yorkshire, “ {mprovements in stoves for drying moulds.”—Petitions 
recorded 15th November, 1865. 





And notice is hereby further given, that al] persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this nctice is issued. 


List of Specifications Published during the week ending 
25th November, 1865. ‘ 
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147, 1s. 2d. ; 148, 4d. 5 149, 8d. 5 150, 4d. 5 151, Sd.; 152, 1s. 5 153, 1s. 5 154, 
23, 2d. ; 155, 8d. ; 156, 10d, 


*,* Specifications will be forwarded by post on receipt of the amount 





of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are nade from Abstracts prepared expressly for 
Tue ENGINKER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
1264. W. E. Newron. Chanceiy-lane, London, “ Steam engines."—A con- 
smunication. — Dated 6th May, 1865. 

This invention has for its ovject to apply a motive power to the piston of 
an engive by means of the instantaneous generation of steam from water 
injected into a generator which i i liately by means of a 
valve opening into the cylinder in which the piston works. The invention 
cannot be described without reference to the drawings. 

1270. J. Bucuanan, Liverpool, ‘ Furnace fire-grates,”—Dated 8th May, 1865. 

In carrying out this invention the patentee first constructs furnace fire- 
grates of a number of short lesgths of fire bars placed in rows across the 
furnace. Each row is carried on by a cross rod which passes through 
openiogs in the bars, and onsuch cross rods, resting as they do on side 
frames, the bars are free to be rocked or moved. Through openings in the 
lower parts of the bars which ompose each row, and underneath the cross 
bars above mentioned, other cross bars are passed, or the bars are cast with 
or fastened to the cross bars iast named. These latter cross bars do not 
touch the framework at either side, but by links and pins, or a continuous 
rod and pins, all the several rows which constitute the fire-grate are con- 
nected together, so that, by rocking or moving the row nearest the door by 
a lever or other means, the several rows can be made at pleasure to partake 
of a rocking or undulatory motion, sufficient to break up any clinker 
which may be formed, and to admit a supply of air to the fuel on the fire- 
grate. In practice he prefers to separate the lines of short movable bars 
by stationary bars placed lengthwise of the furnace. Secondly, the inven- 
tion relates to an arrangement of fire bars designed for small sized fire- 
grates. On one, two, or more rods or rocking shafts, placed longitudinally 
in the furnace, the fire bats are placed, or they are attached thereto, or cast 
therewith. The bars are, therefore, in position across the furnace. By 
connecting the longitudinal rods or rocking shafts together, motion given 
to one by a lever or other means will rock or move all the bars. Thirdly, 
the invention relates to improvements in that arrangement of furnace fire 
bars set forth in the speciication of an invention for which the patentee 
obtained letters patent, dated 4th December, 1857 (No. 30°5), and consists 
in connecting the several tows, or all the rows with the exception of the 
backmost one, of reciprocating or undulating bars, therein described, by a 
long rod and pins, insted of employing a number of links, The great 

advantage of this improvement is that in the event of any of the pins or 

parts of the bars breaking all the rows excepting the one that is broken 

can be rocked or moved, 

1282. R. H. Tweppeun, Newcastle-upon-Tyne, “Apparatus for fixing or 
tightening the ends of voiler and other tubes.”"—Dated 9th May, 1865. 

The patentee claims, Fist, the fixing or tightening of the ends of boiler 
and other tubes by means of dies formed in sections and acted upon by 
inclined sides or surfaces crawn outwards by hydraulic pressure, in manner 
substantially as explained Secondly, the use of cutting surfaces applied 
to dies acted upon by incliaed surfaces in manner substantially as explained. 











Ciats 2.—TRANSPORT. 


Including Railways ant Plant, Road- Making, Steam Vessels, Ma- 
chinery and Fittings Sailing Vessels, Boats, Carriages, Carts, 
Harness, §e. 

1234. E. T. Reap and J. 3B. Fryer, Ardrish-aig, Argyleshire, “Apyaratus for 

rec-iving the thrust ofscrew propeller and other revolving shosts.”—Dated 
8rd May, 1865 

This invention cannot te described without reference to the drawings. 

1250. W. Ronents, Milleall, London, “ Shackles or links for connecting 
chain cables and othe: cables.” — Dated 4th May, 1865. 

In constructing shackbs or links, for connecting chain cables and other 
chains, according to thisinvention the patentee forms a shackle or link of 
two pieces, each similar t) the half of one of the links of the chains to be 
connected, each piece having a bend formed in it similar to the bend at 
each end of a link ; both legs or straight ends of one piece are screwed 


1251. J. Liuuey, Baneroft-road, Mile End, London, ** Shi 
yetsset"— Dated th Stan 1865. ; peer Cee 
e patentee claims the construction of ship and other com i 
magnets suspended in spirit or other suitable liquid, while the = 
or indicator is suspended in a separate chamber, substantially as described. 
1253. A. H. Brannon, Paris, “‘ Machinery for transmitti ivi 
signals.”—A comnvunication.— Dated 3th May, 1805. nde 

In carrying out this invention the inventor connects the Places, stations 
or rooms from which communications are to be sent, and where they are 
to be received, by a small air-tight pipe, one extremity of which is termi- 
nated by an air-tight box or other receptacle, provided with an elastic 
cover, while the other extremity is attached to a bent metallic pipe, similar 
to those used for pressure gauges and barometers known as aneroid baro- 
meters, so that, on a slight pressure being applied to the elastic cover of 
the air-tight box, it will cause the extremities of the bent pipe to open. 
The transmitting as well as the receiving apparatus are provided with a 
fixed dial, on which are marked numbers, letters, or other conventional 
signs, for the purpose of signalling. He depresses the elastic diaphragm 
of the transmitting apparatus by means of a rotating handle, the axis of 
which is provided with a pinion, gearing in a rack terminated by a disc or 
plate, resting on the said elastic diaphragm, and to the said handle is affixed 
@ pointer, which, during the rotation, revolves in front of the sign marked 
on the dial. The pressure thus exerted on the air causes the extremities of 
the bent pipe attached to the receiving apparatus to expand, and this 
motion is transmitted to a pointer running over the face of the dial by 
means of approximate multiplying gear, such as is used in the aneroid 
pressure gauges or barometers, and in such a manner that the motion 
of the pointer on the transmitting apparatus coincides exactly with that of 
the pointer on the receiving apparatus.—Not proceeded with. 

1260. J. Mircugiu, Javerness, ‘* Constructing roads and streets.”—Dated 5th 
May, 1865. 

In constructing roads and streets eccording to this invention the whole 
surface of the foundation of the road or street. whether for concrete or 
pavement, is to be brought to the inclination and convexity fixed on, and 
then watered and rolled with a heavy iron roller. On this surface concrete 
metal is to be laid to a depth of eight inches for a street or road, or to a 
less or greater depth, according to the locality and peculiarity of the traffic 
and beat hard with beaters. Any apparent interstices on the surface are 
to be filled up with a grout of cement and sand before consolidation, and 
the wavle rolled over, if necessary, with a heavy iron roller, : 
1265. 8. Trotman, Lyme-street, Camden Town, London, ** Means of commu- 

nication between the passengers and guard, or the guard and driver, of 
railway tyeins.”—Dated 6th May, 1863. 

In carrying cut this invention the inventor employs as a signal a ball 
that may be caused to become mobile at will by releasing it from a fixed 
position, and causing it to enter a pneumatic tube passing through the 
entire length of the train.—Not proceded with. 

1285. 8. Hupson, Dublin, ‘* Safety stirrup Jor ladies’ and gentlemen's riding 
saddles,” —Dated 9th May, 1865. 

This invention consists of a stirrup so constructed that when the pres- 
sure of the foot is removed from the sole or under plate a slight pull out- 
wards on one of the legs or sides of the stirrup will cause the leg or side of 
the stirrup to separate from the instep or top of the arch, and the leg, 
when separated, being hinged at the lower end where it joins the foot 
plate, is free to turn upside down, so as completely to release the foot of the 
rider.—Not proceeded with. 

1288. C. S. Baker, Fleet-street, London,“ Paddle wheels.” —A communication. 
—Dated 9th May, 1865. 

The patentee claims arranging the floats or buckets of a paddle wheel 
upon its arms, or the equivalent thereof, whereby the buckets shall be 
continuously increasing and diminishing their depth in the water as the 
said wheel revolves, as and for the purposes set forth. 

1290. S. L. and A, FuLLeR, Bath, and C, Martin, Duke-street, Adelphi, 
London, ** An improved carriage step.” —Daled 10th May, 1865, 

The sides of this improved carriage step consist of angle iron, the tread 
being formed of iron plates, secured to the sides by pivots, upon which 
they can freely turn, transverse bars being so placed as to support the 
treads when in a horizontal position and ready for use. At the upper part 
of the step is arranged a bar of iron, which, when the step is attached to a 
carriage, is placed immediately below the rocker and the door, such bar 
being provided with trunnions at the ends thereof, by means of which the 
bar is retained in bearings of a suitable character, attached to the carriage 
in such manner that the said bar will work freely therein. A portion of 
the bar is cut away, so as to reduce the centre part thereof to a semi-cylin- 
drical form, recesses being made in the bar for the reception and passage 
of the sides of the step. 


—_—- 


Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

1235. P. A. LECOMTE DE FONTAINEMOREAU, South-street, Finsbury, London, 
“ Apparatus for ascertaining the degree of torsion and resistance in the 
threads of textile substances."—A conmunication.”"—Dated 3rd May, 
1865. 

This apparatus is composed of a frame supporting a screw set in motion 
by a crank arm ; the degree of torsion of a given thread is ascertained by 
untwisting it by means of a nipper fixed to the screw, and in counting the 
number of revolutions that it has been necessary to cause the screw to 
perform for the said operation. The resistance is ascertained in stretching 
the thread either by means of a weight or of a spring balance. The thread 
is fixed to a hook on one side, and on the other to a pincer drawn by oneor 
several cords passing on small rollers, and thence being attached to a 
balance plate carrying weights, or to the hook of a spring balance forming 
part of the instrament. The apparatus is provided with scales placed 
under the screw and near to the spring balance. This allows the reading 
off immediately of the degree of torsion of the thread, and of the weight 
which had caused the breaking of the thread. —Not proceeded with. 

1238. T. W. Roz, Nottingham, ‘‘ Machinery for folding and carding lace or 
light fabrics.” —Dated 3rd May, 1865. - ; 

By this invention the lace is passed from one side of the machine to the 
other by means of an arm with a slot for the lace to pass through ; slides 
are used to secure the lace as it passes over. These slides are placed in 
boxes which have room inside to hold eight slides. These boxes are 
secured on the frame of the machine one on each side. In these boxes 
seven slides are placed, so that one place is left empty to allow the slides to 
pass from back to front, and vice versa. Near the front end of these boxes 
a division stud is fixed to keep the slides clear of each other. These boxes 
are so fitted that, when the top slides are brought forward, they will allow 
one slide to pass between the stud and the top, and one to pass between the 
stud and the vottom. A shoulder on the slide and a projection on the box 
keep the slides from coming out, but will allow them to protrude far 
enough to secure the face ; the first slide is then drawn backwards and 
passes under and raises the back slide up past the stud ready to come 
forward ; it will thas be seen that when the front bottom slide is raising 
the back slides it lets the front slide down, the stud keeping the slides 
from catching each other. The slide motion is so arranged that, when the 
top slide of one side of the machine is coming forward, the bottom slide on 
the other side is going back. The patentee uses two presses with two 
fingers on each to lay the works straight, so that one can hold one lap 
while the other takes the next. The box in which the work is deposited is 
provided with a sliding bar, having a down motion,-for the work to 
accumulate on, and is held up by two levers and a spring; the fingers on 
the press bar keep the work down below a straight line, so that the lace 
when laid over the slide is held perfectly straight. 

1239. W. CuaRK, Chancery-lane, London, ** Apparatus used for stretching 
woven fabrics and other fabrics."—A comiunication.— Dated 3rd May, 
1865. ‘ : 

This invention consists in an improved means of stretching all kinds of 
fabrics or materials, such as knitted fabrics, leather, skins, and others, 
either wholly or pa:tially, by their application between surfaces of india- 
rubber under the following conditions :—First, between the surfaces of 
india-rubber, each of which is stretched; Secondly, between an india- 
rubber surface and a surface other than india-rubber, the latter causing 
the first to be stretched ; Thirdly, or lastly, by simply utilising the property 
possessed by india-rubber of firmly adhering to avy surface on which it is 
applied, and by separating one from the other one or more surfaces of 
india-rubber on which is applied the material to be stretched. 

1248, F. CALDWELL, Loughborough, Leicestershire, “* Apparatus for tying or 
winding strings or threads upon a certain part or parts of hanks of 
cotton, silk, linen, thread, worsted, merino, or other yarn, previous to 
dyeing the same.”—Dated 11th May, 1865. , : , 

This invention consists of machinery or apparatus in which framing 

isti tandard cted by tie-bars, supports or forms bearings 





with a right-handed, and both legs of the other piece with a left-handed 
screw thread ; the two jieces are connected together by two sockets or 
tubes, which screw on to |he two ends of each piece, each socket having at 
one end an internal right-handed and at the other end an internal 
left-handed screw thrad cut therein, so that the sockets may 
be simultaneously screved on to the ends of the two pieces. 
Around the exterior of tae sockets holes are formed, in order that each 
socket may be held by a yrench and screwed up. The screws are formed 
slightly taper, so that urtil the sockets are nearly screwed up hard; the 
sockets may be turned a@sily ty band, and then both sockets may be 
imul ly d ip by a wrench suitably formed for the purpose. 
The wrench the patentee prefers to employ for this purpose is composed of 
two wrenches, one for enbracing each tube ; the stem of one wrench is 
formed into a lever hanile, and the stem of the other is connected by a 
short link to the stem brming the lever handle, so that when the two 
wrenches embrace the tw sockets, the sockets may be screwed up simul- 
taneously, 





0! 3 1 
for the several parts of the apparatus ; one or more of these tie-bars forms 
a bed, upon which slides a piece in which are bearings for a main driving 
shaft, and also a shaft screwed at one end thereof; the other ends of these 
shafts are supported by and work in fixed bearings at or near one end of 
the framing. The screwed shaft is provided with a handle to move the 
sliding bearings nearer to or further from the fixed bearings for the purpose 
of stretching the hanks of thread or other yarn to be tied and wound 
previously to being dyed. Each hank is placed at each end upon a hook or 
| similar contrivance at the end of two or more spindles working in the 
moving and in the fixed bearings. The main driving shaft has toothed 
| wheels at or near either end outside the fixed and sliding bearings; these 
| wheels gear into other wheels on the outer end of the hooked spindles, one 
| of which spindles has a screw cut upon it, which takes into a wheel on a 
| spindle provided with one or more speed pulleys, over which is ee 
| strap, which also passes round @ pulley on an axle, upon which isa toot 
| wheel which moves a rack attached to a perforated bar, through the 
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perforations of which, or through guides used in lieu thereof, the strings, 
cords, or threads are passed from a number of spools, from which they are 
supplied ; such strings, cords, or threads are each tied tightly round the 
portion of the hank of yarn where required, and the machine being put in 
motion, and the required number of revolutions made, the strings are cut 
and tied; the hanks are then unhooked or loosed, when they are ready for 
dyeing. 

1261. J. Wapswortn, Macclesfield, H. Dussert and J. McMuRbDo, Man- 

chester, ‘* Jacquard and indexing machines.”— Dated 5th May, 1865. 

This invention consists in an improved arrangement of hooks and 
needles for the purpose of dispensing with the spring box and springs of 
Jacquard machines, and also with one set of needles in the double action 
machine. The hooks are guided at the bottom plate and at the top in strips 
of wood and metal, each strip serving for a row of hooks. Between the 
bottom plate and strips there are two griffs for raising the hooks, and one 
needle acts upon two hooks, so that when the end of the needle is pressed 
by a blank in the card, one hook is pushed out of the way of its correspond- 
ing griff without interfering with the other hook, and a similar effect takes 

lace when the other end of the needle is pressed by another blank, the 

ooks returning to their original positions by their own elasticity. In the 
single action machine there are as many needles as hooks, but the spring 
box and springs are dispensed with by the elasticity of the hooks, and 
similar hooks and needles can be applied to indexing machines employed 
for working a number of shafts or healds. 
1262. J. M‘Guasuan, Dundee, ‘* Preparation of iute, hemp, flax, and other 
Jibrous materials.” —Dated 5th May, 1865. 

This invention relates to certain improvements in machinery or apparatus 
for the preparation of jute, hemp, flax, and other fibrous materials, and 
consists in arranging the “fans” or rings used in circular drawing and 
roving frames so as tu revolve upon a stationary bar or shaft of iron or 
other material. These fans or rings are, by preference, made of cast iron, 
and also serve as wheels, by having teeth cast on their outer surfaces at one 
side ; the draft pinion gears into these toothed rings, thereby conveying 
motion to a counter shaft below the machine, which communicaies 
motion to the other end of the system, or to as many systems as may be 
desired on the frame or frames. This arrangement of fans or rings allows 
the internal guides for the fallers to be fixed to the stationary bar or shaft 
at the part where the pressure is greatest. This bar or shaft on which the 
fans or rings fitted with fallers revolve, and for which the internal guides 
are fixed, is supported on brackets outside the gearing, and can be shifted 
backward or forward, upward or downward, to suit the length or strength 
of the material passing over the machine. 

1275. R. B. Coousy, Northampton, “‘ Manufacture of elastic knitted or 
looped fabrics.” — Dated 9th May, 1865. 

The patentee claims, First, the introduction of an additional thread or 
threads of india-rubber into circular knitted fabrics, as described. Secondly, 
the introduction of two or more additional threads to or with each loop 
thread employed in the manufacture of circular knitted fabrics, as described. 
And, lastly, the introduction of two or more additional threads, in the 
manner described, to each course of looped work made in straight frames, 
or into looped fabrics made on warp machines, 

1281. J. Gorton, Manchester, ‘* Manufacture of a certain description of 
woven fabric called * Turkish towelling.’”—Dated 9th May, 1865. 

These improvements consist in weaving a fabric of somewhat open 

texture with a warp and weft of silk waste, which has been previously 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
1276. S. and J. Law, Wolverhamptoa, ** Breech-loading fire-arms.”—Dated 
9th May, 1865. 

This invention consists, Firstly, in an arrangement or combination of 
parts for fastening down and releasing the barrels of such breech-loading 
fire-arms as turn ina vertical plane upon a joint in the fore part of the 
body, the said fire-arms being commonly called drop-down or snap guns. 
Secondly, in the following improvements in discharging the cartridges of 
breech-loading fire-arms by a central fire action. Through the face of the 
break a pointed pin or striker works, the said pin or striker being pressed 
into a recess in the break-off by a coiled spring. A vertical bolt working 
through the break-off acts upon the striker by means of its bevelled end 
bearing against the inclined side of a recess cut in the upper side of the 
striker. When, on the pulling of the trigger, the hammer falls, it strikes 
on the top of the vertical bolt, and causes it to urge forward the pin or 
striker and discharge the cartridge.—Not proceeded with. 

1289. J. C. Conyngare, Croydon, “ Breech-looding fire-arms and cartridges.” 
Dated 9th May, 1865. 

In the construction of breech-loading fire-arms the inventor employs at 
the rear end of the barrel a chamber of sufficient length to contain the 
charge ; this chamber is hinged or jointed at the back, and at the upper 
part thereof to a breech plate or false breech fixed to the stock, and to re- 
ceive the cartridge it turns up into an inclined position. When shut down 
the fore end of the chamber makes a close joint with the back of the barrel, 
and this joint is not made directly across the axis of the barrel, but at an 
angle thereto to allow the chamber to turn upwards about its joint for load- 
ing, as before i 1 e ti also employs within the chamber 
a lining tube, and this, at the end, projects from the mouth of the chamber 
at its lower part, but at the upper part it does not project, the lining tube 
not being cut off to the same bevel or angle as the chamber. This project- 
ing tube when the chamber shuts down enters the bevelled rear end of the 
barrel ; thus, except at the top, the joint is covered, and no escape can take 
place except by a circuitous course. In order to actuate the chamber he 
employs a hand lever jointed to the stock a short distance in advance of the 
chamber; this lever is slotted, anda projection from the chamber enters the 





one hundred gallons of liquor, and run out into shallow ponds or ——, 
and exposed to the air and sun; the liquor is afterwards ome up ap 
repeatedly passed through walls or surfaces of thorns or wood, as is 
well known and practised for the manufacture of salt from poor brine 
springs, and is called “graduation.” The object, however, in this case is 
as much oxidation as concentration ; but both are secured by this means, 
and it is found that a considerable portion of iron drops out of solution as 
peroxide, and a red liquor remains after settling, which the 4 
returns to the dissolving tanks on to fresh copper ore; the metal a 
readily dissolved, aud is again precipitated by metallic fron, and the result- 
ing protochloride solutions oxidised, as above described. By long exposure 
to air in shallow ponds, pite, or vessels, or by repeated exposure in a fine 
state of division by passing through their beds of thorns or surfaces of ropes 
the graduation process of peroxidisation of the iron may be effected, 
but the employment of a small portion of peroxide of manganese very 
much facilitates the operation. 
1263. S. Bennerr, Lee, Kent, “Improvements in brewing, distillation, the 
production of vinegar, and the extract of malt and other grain.”—Dated 
5th May, 1865. . 

The patentee claims, First, the improved method of producing the extract 
of malt from the meal alone of malted grain by separating and removing 
the husk or offal therefrom, as and for the pur; described. Secondly, 
the improved method or process of treatment of such extract, that is to 
say, the synthetical treatment of the meal by a gradual process after its 
separation until its entire conversion into one wort, and the principle of 
exhausting the goods by gradual or progressive reduction of liquor for 
conversion in one gyle by never allowing the soluble diastase to be removed 
or killed until thecomplete solvency of the goods is effected by the immediate 
or intimate union or contact of diastase and the action of catalysis in 
mashing. Thirdly, the keeping of the process as much as possible from the 
influence of oxidation, and maintaining each process at one uniform or 
initial temperature, For such processes the temperature of the mash tun 
room and respective floors is likewise regulated and maintained, as 
described. Fourthly, the improved construction of covered mash tuns 
with rose or perforated under core, the arrangements for the supply of 
liquor, and the screw blade with projections or pins thereon for pono Aend 
or commingling the goods, and other naprovements, as specified. Fifthly, 
the general improvements in the fermenting and rounds substantially as 

ified. Sixthly, the method and process of reducing the lengths of the 





slot ; there is aspring catch which retains the lever when the chamber is in 
position for firing. The cartridges for breech-loading fire-arms (which are also 
suitable for other fire-arms), he makes to carry their own priming. He 
places at the back of the cartridge tube a disc of glass, pottery, wood, 
compressed paper, or other suitable material; around its edge the 
fulminating composition is applied, and this is covered by a ring, also of 
any suitable material, to which the cartridge is fitted. The fulminating 
composition may be placed on the inner side of the ring instead of on the 
dise. This inner rim of the base of the cartridge may be made to serve 
instead of a separate ring. The cartridge is fired by a plunger which 
descends into the. chamber, being forced down by the hammer through a 
hole in itsapper side ; this plunger strikes the base of the cartridge, and 
by the blow explodes the fulminating material on the disc, or on the edge 
of the dise ring.— Not proceeded with. 
1293. P. O’Haaan, Aston, near Birmingham, ‘* Breech-loading fire-arms.”— 
Dated 10th May, 1865. rae 
This invention consists of the imy ts, hereinafter 1 , in 
ing and closing the breech ends of such breech-loading fire-arms as 











made into yarn, and which presents an uneven or knotty app and 
texture. When the warp and weft of this material is combined in weaving 
it forms a fabric the surface of which is covered with tufts or knots, which 
fill up the interstices left between the open warp and weft, which knotted 
surface absorbs moisture to a great degree, and is also peculiarly soft and 
agreeable to the skin.—Not proceeded with. 
ae. S em Prinlaws, Fife, N.B., “‘ Jacquard machines.”—Dated 10th 
ay, 1865. 
The patentee claims, First, the general arrangement and construction of 
parts forming the particular species of Jacquard machine, as described. 
lly, the application of two barrels with two sets of cards to Jacquard 
machines for the purpose of weaving a pattern or plain cloth or figured 
cross border in different parts of the same web, as described. Thirdly, the 
use of the sliding or spring-board plates for acting on the alternate ends of 
a — and the use of springs for acting on the needles at both ends, as 
escribed. 











Cass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, Ge. 

1241. W. E. GrpGe, Wellington-street, Strand, London, “ Fan or exhaust for 
thrashing hines.”—A ication. —Dated 8rd May, 1865. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1246. J. StauKarRtT, Dover, “ Ploughs.”—Dated 4th May, 1865. 

One of these improvements in ploughs consists in forming the angle of 
the share in such manner that, where the nature of the soil will permit, it 
splits or breaks up the ground as it is turned over by the ploughshare. 
Where the land is particularly hard, as is especially the case in India, the 
ploughshare has a tendency to come or rise to the surface, and in order to 
avoid this difficulty the invertor causes the points of the share to project 
one to one and a-half inches, or thereabouts, below the sole plate of the 
plough, so that it has always the tendency to enter the ground as the 
plough is drawn over the land. The draught pole projects so far that a 
very short chain, varying from one to two feet, is only required. This 
arrangement gives great steadiness to the plough, and is as good as the 
wheel used in many of the ploughs in use, pr ing the share 
from going below the regulated depth. The plough is worked as close as 
Possible to the motive power employed, or only just so far behind that, 
should the cattle take fright, or any other accident occur to make them 
run away, the coulter or share will not cut or hurt the bullocks or horses’ 
heels.—Not proceeded with. 

1267. J. Hurt and H. Tone, Sowerby Bridge, near Halifax, “ Apparatus 
Jor grinding corn, seeds, minerals, or any other substance ground on the 
Slat surface of a stone."—Dated 6th May, 1865. 

This invention relates to means of removing or taking away the ground 
corn or other substance from the stones, The improvements consist in 
providing or forming a universal or continuous opening around the whole 
circumference of the bed-stone, so that the ground corn or other substance 
is continually passing from the stones at every part of their circumference, 
and is conducted from thence by suitable spouting placed underneath. — Not 
proce:ded with, 

1292. W. E. Broprerick, Fanchurch-street, London, *‘ Churns.”—A communi- 
cation. —Dated 10th May, 1865. 

The object of this invention is to produce in a cheap and efficient form, 
a churn, so constructed as to be capable of producing a prompt and 
thorough agitation of the cream, of breaking the maximum number of 
the sacs containing the butter, and of producing, therefore, the maximum 
quantity of butter, and this without injury to the globules of which it is 
composed, as it is well known that injury to these globules deteriorates the 
quality of the butter. For these purposes the inventor provides an 
upright vessel to receive the cream, and he agitates the cream by means of 
& perforated dasher, which is moved upwards and downwards by a hollow 
or air shaft to which it is attached. This shaft is provided with a valve or 
valves to control the air chamber within, and there is at its lowest 











open and close by the turning aside of the barrels upon a joint, so as to 
bring their open breech ends against or remove them from the face of the 
break-off. A part of the said improvements may also be applied to breech- 
loading guns of the kind called drop-down guns. On the under side of the 
barrels, and at a distance from their breech ends nearly equal to the length 
of the body of the gun, is an axis perpendicular to the plane in which the 
axes of the barrels are situated. The said axis works in a cylindrical hole 
or bearing in the body of the gun. The said hole is situated in the centre 
line of the gun, that is, midway between the two barrels, The open breech 
ends of the barrels are convex, the curve of the said convex ends being 
struck from the centre on which the barrels turn. The face of the break- 
off is concave, and of the same curvature as the ends of the barrels. The 
barrels are by this arrangement made capable of turning aside in either 
direction, so as to expose the open breech ends for the introduction of the 
charge. After the introduction of the charge the barrels are restored to 
their normal position and fixed by a spring, catch, or other fastening. 
Where the gun is required to turn aside for charging in one direction only, 
the inventor prefers to make the curvature of the ends of the barrels and 
the face of the break-off slightly eccentric to the centre on which the 
barrels turn. In this case the curved breech ends of the barrels fit against 
the curved face of the break-off with a slight wedging action. In all cases 
he places the axis on which the barrels turn in the centre line between the 
two barrels, and he makes it work in a cylindrical hole or bearing.—Not 
proceeded with. 
1300. J. J. Revy, Grosvenor-street, Eaton-square, London, ‘* Gun cotton 
cartridges.” —Dated 10th May, 1865. d 
The patentee claims giving to the charge of gun cotton a greater density 
than heretofore by pressing the gun cotion charge around a cylinder by 
rollers, as described. Secondly, dividing the charges of gun cotton 
cartridges into two or more portions of differing densities, as described. 
Thirdly, separating the two or more portions into which the charge of a 
gun cotton cartridge may be divided by a strong resisting medium, as 
described. 


Ciass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1268. W. C. Cropp, Oaklands Park-road, Clapham, “ Rejlecting lamps.”— 
Dated 8th May, 1865. 4 ‘ 

In performing this invention an ordinary tin case, or case of other 
metal, is prepared, having instead of plate or cut glass, or plated silver as 
a reflector, an oval or globular shaped and hollow glass, which is filled with 
water or other liquid, from which it partly derives its reflecting and mag- 
nifying power ; the glass receptacle is placed immediately in the front of 
the case or at the side or at any angle, and projects or otherwise ; behind 
it is placed the candle, lamp, or light derived from oil, or any other 
suitable material, and the reflector is not burnished or plated silver, but 
one or more pieces of bright prepared glass, specially adapted for reflecting 
and other purposes.—Not proceeded with. 

1269. P. A. LecomTE DE FoNTAINEMOREAU, South-street, Finsbury, London, 
“* Apparatus Jor illuminating pur poses.”—A communication.— Dated 8th 
May, 1865. 

This invention consists in means of preventing the shadow produced by 
a light from being projected around the said light. To carry the invention 
into execution the inventor places above the flame a cap supported by very 
thin rods, and holding a reflector, the surface of which is so traced that 
the luminous rays after reflection are made to converge lower than the 
luminous burner, and to produce light underneath the said burner, which 
is in the shade in the apparatus now in use.—Not proceeded with. 

1274. J. H. Jounson, Lincoln’s-inn-fields, London, *‘ Safety lamps."—A 
communication.— Dated 8th May, 1865. 
This invention cannot be described without reference to the drawings, 





Ciass 8.—CHEMICAL. 





extremity an enlargement or inverted cup which proj b th the 
dasher, preventing the latter from striking the bottom of the churn to the 
injury of the globules of butter, and also providing space for a large 
quantity of air which rushes out from radial holes in the sides of the 
inverted cup, and mixes with the cream, producing thereby a decided 
improvement in the quantity and quality of the butter over all of those 
methods in which the air is not brought into practical requisition. He 
provides, also, attached to the shaft or dasher, or both, one or more wings 
or arms, which can be made to gather the butter by a rotary or semi-rotary 
motion produced from the shaft.— Not proceeded with. 
sare, 2, voaem, Perth, N.B., “ Drying malt and grain.”—Dated 10th May 
Oue mode of carrying out this invention consists in placing a fan, pump. 
or other exhausting apparatus on the outside or other suitable portion of 
the kiln, ducts, passages, or pipes being led from the fan, pump, or other 
exhausting apparatus to the interior of the drying chamber. thus, when 
the exhausting apparatus is set in motion, the aqueous vapour evaporated 
from the malt or grain is drawn off, and a fresh supply of hot air is drawn 
in through openings in the bottom of the kiln, which, in passing through 
the layer of malt or grain causes it to be dried much more speedily and 
effectively than under the old method, in which the evaporated moisture 
Was permitted to hang over the grain being dried. 


—_—_—- 


Ciass 5.—BUILDING. 
dncluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, gc. 
- ba Cassey, Dublin, ‘* Window sashes and frames.”—Dated 8th May, 


In giving effect to this invention the patentee makes the sashes and 
frames in every respect as now generally constructed, with the exception 
that he applies at the desired parts of the sides of the sashes, where the 
cords are commonly attached, metal plates or clips that permit the cord by 
which the sashes are suspended to pass freely in, but which prevents the 
att ney | — ae by — A a — or other equivalent, 

e ends @ sash cords, ani ich m 
be detached or attached at pleasure. ” ii sia 





Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 


fermentations, as specified. Seventhly, improvements in distillation by 
the employment of the meal alone, and the process applicable thereto, 
Eighthly, the Lm gg? method of producing vinegar by using the meal 
alone, as described. Ninthly, the application of the improved mash tun to 
mash malted grain as hitherto used by brewers, the husk or offal not being 
removed. Aud, lastly, the general arrangement of apparatus and system 
of operation in order to carry out the purposes of the invention. 


—_, I. SwinpeLis, Wigan, ** Manufacture of coal gas.”—Datel bth May, 
865. 


During the distillation of coal or cannels in the manufacture of gas the 
inventor admits or passes steam at high temperatures, that is, the vapour 
of water supeaheated into the retorts amongst the charge ; by so doing the 
bi-sulphide of carbon liberated during the distillatory process is decomposed 
and carried forward by the gas to the purifiers in a form or condition for 
— the ordinary purifying ageuts have great affinity.—Not proceeded 
with. 

1278. J. C. C. Haukerr, Cramond House, Mid-Lothian, ‘* Composition for 
coating won or other vessels, d&c.”—Dated 9th May, 1865. 
This invention relates to an improved composition which is intended to 
used as an anti-corrosive and anti-fouling mixture for coating iron or 
wooden vessels, buoys, piles, piers, or other such structures as are exposed 
to the deteriorating action of sea water, and consists, principally, of a 
mixture of poisonous compound of mercury with wsinerel tar or pitch, or 
with vegetable tar or pitch, or other subst of a bit nature, in 
combination with oxide of lead, or sulphate of baryta. 


1286. J. H. Jounson, Lincoln’s-inn-fields, London, ** Manufacture of parajin 
865. 





candles.” —A communication. — Dated 9th May, 1865. 

This invention consists in the employment for that purpose of the 
following process :—Into any suitable receptacle or vessel are introduced, 
say, fifteen gallons of water, to which are added five pounds of chloride of 
lime and two and a-half pounds of sulphuric acid. The whole is well 
stirred several times during twenty-four hours, and when dissolved aud 
weil combined is allowed to clear. Five hundred pounds of residuum of 
petroleum are then heated in a boiler or tank, by the aid of dry steam, to 
about 155 deg. Fah. ; and when so heated there are added, under’ con- 
stant stirring, ten gallons of the mixture first above named. The whole is 
now allowed to boil ten minutes, when the steam is turned off, and the 
whole allowed to rest until perfectly clear; when clear this mixture is run 
into tin pans, of the ty of, say, five pounds each, and left to cool and 
harden. When hard the cake or piece is removed, and placed in strong 
woollen or linen bags, of the size or capacity of the cake or piece, and then 
subjected to hydraulic pressure equal to about 600 tons, and pressed until 
no more oil can be extracted. When thus pressed it is removed, and about 
three hundred pounds of it are placed in a boiler or tank, heated by dry 
steam, the steam being turned on until the compound is melted. When 
melted the following ingredients are added under constant stirring, namely, 
three gallons of the preparation first above described, six pounds of aqua 
ammonia, six pounds of lump alum. The whole is then boiled without 
discontinuing the stirring for ten minutes, when the steam is turned off, 
and the mixture is left in the boiler or tank to clear. It is then run into 
tin ‘pees holding about five pounds each, and left to cool and harden ; when 
hard the cake is removed from the pans, and placed in strong linen or 
woollen bags of the like capacity of the cake or piece, and subjected to 
hydraulic pressure of one thousand tons until no more oil or liquid can be 
extracted. Itis then taken out of the bags and placed in a dry steam 
heated boiler or tank, and when melted there are added to it, under con- 
stant stirring, about six gallons of white naphtha, of 65 or 76 degrees 
of strength, the whole being then boiled for about fifteen minutes, and 
then run into tin pans, repeating the process of pressing as before. When 
thus pressed it is taken out of the bags and placed in a boiler or tank, 
heated with dry steam to from 75 deg. to 80 deg. Fah., 5 per ceut. of 
animal charcoal being added while under constant stirring for the space of 
about half an hour; when this is well mixed the inventor adds, resuming 
the stirring, 5 per cent. of whitening, and when well combined he adds 
10 per cent. of caustic soda lye, of 10 per cent. strength by Beaumé’s 
hydrometer. He mixes the whole well, then turns off the steam, and lets 
it stand until the animal ch 1 and whitening have settled at the 
bottom. This*compound will then present a beautiful white appearance, 
and the clear composition is drawn off into a copper boiler heated with 
moist steam. He then adds 12 per cent. of stearine, or he increases the 
quantity of stearine according as the candle is to be made more or 
less hard. He then turns on the steam, and allows the whole to boil four 
or five hours, after which time the composition emits no odour. This com- 
pletes the process of preparing the material. To make candles or blocks 
of paraffin therefrom he takes, say, one hundred pounds of the mixture or 
composition thus made and places it in a kettle or tank, and introduces dry 
steam, raising the heat to 20) deg. Fah, He then heats the tin or 
composition moulds and pours the composition therein, after which he 
exposes them to an atmosphere of 1 deg. below zero for about half an hour, 
when the candle will be perfectly hard. 


Crass 9,—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 








Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1242. C. G. Lenk, Lawrence-lane, Cheapside, London, ** Process for purifying 
water.” — Dated 3rd May, 1865. 

This invention consists of a mixture cf hypermanganate of potash, 
carbonate of soda, aium, and neutralised alaminite, which, on being added 
to the water, precipitates all organic and inorganic impurities, and renders 
it clear and wholesome; the water can then be drawn off, and, if a tap is 
used, it should be fitted with a tube projecting towards the middle of the 
vessel, the end being slightly raised from the bottom of the vessel to 
prevent the precipitated impurities being drawn off with the purified 
water.— Not proceeded with. 

1255. W. HEenpDERSON, Glasgow, ‘‘ Extracting copper and several other metals 
Jrom certain ores of these metals.” —Datel Sth May, 1865. 2 

These improvements relate to means o@ obtaining in solution copper 
when it exists in the states of oxide, carbosate, arseniate, or other salt of 
copper, associated with large proportions of silica, or other substances 
insoluble in dilute acids.; When oxides, carbonates, arseniates, or other salts 
of copper insoluble in water, are separated (rom their gangues by solution 
in muriatic acid, and the copper afterwards precipitated from this solution 
by metallic iron, a solution of protochloride of iron is obtained as a residual 
liquor, which has heretofore nm allowed to run to waste, or has been 
d posed by evaporation to dryness withsand and repeatedly moistened, 
as described in the specification of a patent granted to the present patentee, 
the 30th September, 1857 (No. 2517). Ths patentee has, however, found 
that by treating the protochloride of iron in this manner, a considerable 
proportion is Sescanpesed into chlorine and oxide of iron, and that the 
gaseous chlorine passes up through the water and escapes from the tower 
uncondensed. He has also found that the verchloride of iron has a strong 
solvent action on the oxides and the salts o! copper insoluble in water, and 
that it readily dissolves copper from ores 0! this class, depositing peroxide 
of iron, and that by long contact it decomp»ses and dissolves the red oxide 
and sulphurets of copper. To convert the protochloride of iron into per- 
chloride of iron the patentee adopts various methods, one of which is as 
follow :—The protochloride liquor is stirrel up and agitated with a small 
proportion, say one pound, of finely powdered peroxide of manganese to 








Including all Specifications not found under the preceding heads. 
1145. A. Arkins, Turnham-green, London, ‘‘ Shoe or sandal for facilitating 
the art of swimming.” — Dated 21th April, 1865. 

The inventor proposes to form a shoe or sock of a light elastic fabric, or 
other suitable material, closely fitting the foot, with a sole of thin gutta- 
percha, india-rubber, or leather, or even of ash wood. Or a sandal may be 
made of any of these materials and tied to the foot, Under and in the 
middle line of the sole lengthwise he attaches a paddle, consisting of two 
wings acting on hinges or joints, loose enough to give easy play; these 
wings may be made of thin metal such as tin or zinc, and may be painted 
to preserve them from rust; or they may be of india-rabber or gutta- 
percha strengthened by metal strips or frames ; or of thin ash. If wood be 
used, the inside edges should be bevelled so as to leave a slight opening for 
the entrance of the water, The action is as fullows:—When the swimmer 
draws his legs forward for the purpose of striking out, the flaps or wings of 
the paddle close together, and offer no obstacle, but, on striking backwards, 
the wings are forced open, and offer a greater surface to oppose the water 
than the foot alone, and thus the swimmer is enabled to swim faster and to 
a greater distance than otherwise would be the case, He could also tread 
water with very great facility.—Not proceeded with. 


1147. W. E. Newton, Chancery-lane, London, “* Penholders or cases.” — 
communication.—Dated 24th April, 1365, 

This invention has for its object to construct the instruments in such a 
way that they always maintain the same external appearance, and that the 
slot and ring whereby the pen is pushed out when it is required for use 
may be dispensed with. These objects are effected by securing the pen in 
a clamping piece or holder, into the end of which the handle 1s fixed, and 
enclosing the comeing ieces within an external tube in which there is no 
slot as is usual in this kind of penhold The clamping piece or holder is 
secured in its place and prevented from turning round by means of a 
transverse pin which passes through the external tube and clamping piece, 
a longitudinal slot being made in the latter to receive the transverse pin. 
It will be understood from the above that the handle with the clamping 
piece and pin are movable in the external tube, instead of the clamping 
piece and pin being made to work independent of the handle. When, 
therefore, it is required to move the pen in and out of the case, the latter 
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is held stationary, and the nandle is pushed forward therein, and thus 
moves forward the pen with its clamping piece. The Second improvement 
relates to a mode of constructing the holder so that the pen when no longer 
useful may be expelled therefrom without soiling the fingers. This is 
effected by means of a movable cl ing piece bet which and the 
external tube the pen is secured. This clamping piece is provided with a 
ring, whereby it may be moved forward, and on so doing the pen will be 
pushed out of the case. In order to place a new pen in the holder, it will 
only be necessary to insert the butt end of the pen between the clamping 
piece and the outer tube or case; and upon pushing the clamping piece 
back by means of the pen the latter will be securely held until the clamping 
piece is moved forward again. 

1148. 10. G. Warren, New York, “Philosophical exzmination into the 

alleged spirit manifestations.” — Dated 24th April, 1865. 

This invention relates to means for determining the truth or feasibility of 
alleged spiritual manifestations. The inventor constructs a close room, 
and uses a peculiar light therein. He paints the walls, floor, and ceiling 
with care, and filters the light that is used. The room must be close, and 
have no open door or window. It should be air-tight, though some air 
may be admitted for ventilation, but it is better to have a reservoir of air 
held under pressure in a tank in the room, to be allowed on turning a 
faucet, to escape into the room for comfortable breathing. It will issue from 
the room through unavoidable apertures, The light used may be that from 
the combustion of hydrocarbon, but it should be made to pass through a 
liquid, coloured blue, black, or violet. So little light should’appear through 
it (however much gas may be burned) that the room will seem entirely 
dark at first, but the person shut in will grow to perceive the light, and 
objects in the room wil become visible. In such a room, with this 
light, there will be a chance, if any chance exists, that spirits may become 
distinetly visible. The reason that spirits are not seen, it may be assumed, 
is that the light is too coarse ; it passes through them, and does not reflect 
from the surface. In order to see them at all, it would, therefore, appear 
that the light must be exceedingly minute, and, therefore, it must be 
filtered. ‘Che kind of paint proper for painting the walls, floor, and ceiling 
of the closed room is that which in chemistry is known as being akin to 
carbon. Dolomite or macnesia properly prepare] is good. Spirits of 
turpentine or alcoho! may be employed for mixing the paint.—Not proceeded 
with 
1149. N. Lintxy, St. Laurence. Cornwall, “ Apparatus for pouring and 

decanting liquids.""— Dated 25th April, 1865. 

This invention consists, mainly, in so arranging the vessels employed that 
the air which must be contained therein in order to impel the outflow of the 
liquid shall enter at or near the extremity of the spout. so that the aperture 
of the spout being placed at the point or level to which the liquid is desired 
to rise, the influx of air will be stopped by the rise of the liquid to such 
point or level, and the further outfall thus prevented.—Not proceeded with. 
1150. T. Wanker, Birmingham, ‘‘ Apparatus for measuring the flow or 

passage of liquids.” — Dated 25th April, 1865. 

This invention relates to meavs or apparatus for measuring the flow or 
passage of liquids in which vanes or fans are applied in an angular or in- 
clined direction upon the periphery of a disc, cylinier, or cone, or upon 
other suitable surface applied in a cylindrical or other suitably formed case, 
80 that the action of the liquid or such vanes or fans (forming a rotator) in 
its flow or passage may cause the axis of them to revolve, and thereby give 
motion to suitable wheelwork and index apparatus by which the quantity 
of liquid passed may be indicated. 

1151. G, Davies, Serle-street, Lincoln’s-inn, London, ** Apparatus for securing 
buttons to fabrics." —A communication.— Dated 25th April, 1865. 

This invention consists in certain mechanism for securing buttons to 
fabrics by means of metal rivets, the stems of the latter being first passed 
through the fabric, and then through the buttons on to which they are 
rivetted. The rivet is first carricd beneath the fabric, and the latter is 
pierced by a sharp-pointed rod or needle, round which is a split tube or 
sleeve, the needle being then raised into the tube so that the latter mav 
enclose the stem of the rivet, rasp the same, and raise it until the stem 
projects through the fabric. The tube is then raised from contact with the 
rivet, and the latter is grasped between two plates and carried with the 
fabric on to an anvilor plate beneath the punch. The buttons are contained 
in @ case adjacent to a sliding tube, which holds the punch, the buttons 
being introduced separately from the case into the lower end of the tube, 
and carried by a downward motion of the latter on to the stem of the rivet, 
the upper end of the punch being then struck by a hammer, so that its 
lower end may be brought smartly against and form a head on the rivet, 
thus securing the button firmly to the fabric, 

1165, C. W. Heaven, Birmingham, “ Fastening for fastening articles of 
dress.""— Dated 26th April, 1865. 

The patentee claims a fastening having elastic sides, the free ends of the 
said elastic sides being hook-shaped, and cither plain or printed, the engage- 
ment of the fastening with the article to be connected to it being effected by 
the expansion of the said elastic sides, and the disengagement of the com- 
pression of the said sides, as described. 

1166. J. and W. Fairnweaturr, Manchester, ‘ Sewing machines.”—Dated 
26th Apvil, 1865. 

The object of this invention is to obtain a motion for the bottom needles 
that will prevent incorrect stitching ; also to be capable of using one or two 
needles st the top or bottom. For these purposes the inventors work the 
top needles by a lever and eccentric, the said eccentric being placed on the 
driving shaft, and they fix on the same shaft a seam to give a reciprocating 
motion to the worm shaft, which motion is transmitted to the bottom needles 
by a worm and worm wh-el. This invention further consists of the needles 
being adjustable to different widths of work. This is effected by the needle 
bar having a slide attached by which they may be regulated ; the bottom 
needles are also adjusted by a slide for such various widths as may be required, 
and both bobbins are p!aced on the top side of the machine, and so arranged 
that there is a positive strain on the thread.—Not proceeded with. 

1167. G. Mumnr, Wareham-street, Hoxton, ‘* Machinery for sewing and em- 
broidering.”—Dated 26th April, 1865. 

This invention relates, especially, to improvements in the shuttle or lock- 
stitch sewing machine, for which letters patent were granted to W. F. Thomas, 
the lith September, 1855 No, 2079); parts of these improvements, however, 
may be applied to other descriptions of sewing machines, as hereinafter 
described. The improvements consist, First, in sewing button-holes and the 
edges of garments or materials so as to imitate the stitch of the button-hole 
made by hand ina more practical and effective manner than hitherto, and 
which is accomplished by wiving to the foot of the *‘ feeder,” in addition to 
the ordinary feed, a lateral reciprocating motion, in combination with an 
expander or instrument for keeping the button-hole open while in the act of 
sewing and preventing the edges being sewn together. The expander is made 
to enter a recess when necessary by the pressure of the feeder on ‘he cloth or 
other material; or it may be removed and the operation otherwise assisted 
by thehands. Sveondly, in embroidering cloth or other material by forming 
parallel or angular stitches to the desired pattern or design by means of self- 
acting mechanism, and in such manner that the silk cr other kind of thread, 
instead of being wholly or partially on both sides of the material, as hitherto 
practised, is employed nly on one side, an inferior description of thread being 
used on the other, whereby an economy of silk or other embroidering mate: iat 
is obtained, Thirdly, in rubstituting a spring of vuleanised india-rubber, 
or other elastic material, for the steel spring employed to move the feeder 
forward a stitch ata time, by which means a saving of jabour and expense is 
effected. Fourthly, in the application to the shuttle arm of the machine of 
upparatus for forming either the single or double or chain stitch, so as to 





| 





enable the seams of sleeves and other tubular work to be sewn with the | 


knotted or double thread stitch. Fifth!y, in the peculiar construction of the 


feed apparatus of theee machines in which a rotary foot or feeder is employed, | 


whereby greater faciliuy im working the feed and regulating the length of 

siitch js obtained than hitherto.—No proceeded with. 

171. J. A. RowLANd, Humpton Wick, “ Photographic cameras.”"—Dated 26th 
April, 1865, 

This invention relates to a novel mode of constructing :ameras so that 
large pic.ures or panoramic pictures may be taken with lenses of moderate 
size, Inearrying out the inves tion the lens is mounted in ¢, brass chamber 
or slice, to the end of which is adapted a diaphragm chamber, the aperture 
of which is of a Jong narrow form placed vertically. The iens chamber is 
held in a vertical position by means of two fixed studs which slide iu grooves 
made longitudinally along the top and bottom of the dark chamber. The 
lens is also maintained in its proper vertical position by a similar arcange- 
ment, The image from the lens passes through the long narrow vertical 
opening of the diaphragm chamber to the sensitive surface of the plate. By 
traversing this Jong narrow opening of the diaphragm chamber along the 
grooves provided for the purpose, the changing image from the long narrow 
opening falis on to the sensitive surtace, and the photographic image is 
thereby impressed on the sensitive surface. The reversing motion of the lens 
aud diaphragm is ¢ffectea by toothed gearing, or by a screw working in a 
yuteconnected with the diaphragm chamber, and this mechanism may be 
workcd by means of a winch with an uniform slow motion adapted ty it; or 
the diaphragm may be moved by means of a cord or chain actuated by clock- 
work capabie of being dmven at a regulated speed, according to the state 
of the atmosphere.— Not proceeded with. 


1172. J. Dover Manchester, “ File cutting machines."—Dated 26th Aprus 
1865. 


This invention consists, First, in the use of apparatus whereby the motion 
of the machine is arrested when a faulty cut has taken place. For this pur- 
pose the inventor causes an instrument to traverse each cut as it is effected, 
and thus to feel, as it were, for any irregularity. Should such an imperfec- 
tion exist, the resistance thereof causes a shifiing of parts, which disengages 
the machine from the motive power. In an arrang t the i at 
present proposes the instrument above-mentioned is mounted in a frame, to 
which a reciprocating motion is imparted by an eccentric on the main shaft, 





and acting through the intervention of levers. The main shaft is driven 
through the medium of a clutch box, the two parts of which are kept in geac 
against the elastic f ree of a spring. Should any impeciment occur to the 


assage of the reciprocating instrument along a cut of the file, then the said 
| aera oly by being tarned from its course, liberates the above-mentioned 
spring, and the two parts of the clutch box pass out of gear, and thus the 
motion is arrested. In place of the above-mentioned operation of the instru- 
ment he causes it in a similar manover to feel the edge of the cutter, so as to 
detect its condition, and to arrest the motion of the machine if necessary ; 
and this method may be adopted when rotatory cutters are employed by 
causing the said cutters to ran in contact with the said instrument. Another 
part of the invention consists in a method of arrangiug the standards or 

guides for the cutter.—Not proce i 

1175. J. W. Lowrner, Manchester, ‘* Apparatus for lubricating frictional 
surfaces.” —Dated 27th April, 1865. 

This invention relates to the lubricating of rotating or horizontally sliding 
frictional surfaces by means of an improved apparatus in combination with 
a certain description of lubricant, whereby a tremulant motion, which is given 
to the same by its frictional contact with the shaft, axle, or surface to which 
the apparatus is applied, causes the lubricant to flow and gradually supply 
the parts requiring lubrication, that is, during the time such parts are in 
motion. 

1176. J. Tanoye, Birmingham, ‘‘ Hydraulic pulling jacks.” — Dated 27th 
April, 1865. 

This invention consists ia arranging the parts of hydraulic pulling jacks 
in the manner hereinafter described, whereby great compactness and efficiency 
of action are secured. The body of the jack consists of a hollow cylinder, in 
which the principal piston works, and the rod of the said piston is hollow, 
and is made into the pump by which the jack is worked. The cylinder is 
filled with water or other liquid, and the pumping of the liquid from 
one side to the other of the piston effects the working of the jack. The 
body or cylinder is bered throughout, and is closed at top by a screw plug, to 
which a hook is fitted by a cheek joint. The lower end of the cylinder is 
closed by a screw plug or cap, into which a stuffing-box gland is screwed. A 
hollow piston is fitted in the cylinder, to which piston a hollow pistou-rod is 
fixed, the said piston-rod working through the stuffing-box and gland. The 
piston is provided with a cupped leather packing to prevent leakage. The 
inside of the piston is bored to receive the plunger of the pump. In the 
upper end of the piston a plug is screwed, in which plug the suction valve 
works. The discharge valve is fixed in a hole in the side of the piston below 
the cupped leather packing. In the holiow piston-rod the plunger of the 
pump works, and in the head of the said piston-rod a recess is cut to receive 
the tongue lever by which the pump is worked. To the head of the piston- 
rod a hook is attached, similar to that at the closed end of the cylinder, and 
the two hooks are respectively attached to the two articles to be pulled 
together, or one to a fixed and the other to a movable object. By the work- 
ing of the said tongue Jever the liquid is transferred through the suction and 
discharge valves from the upper side of the piston to the lower side, and the 
piston is thereby raised. ‘The two hooks described are thereby made to 
approach each other, and pull towards each other the things to which they 
are attached. On the outside of the cylinder, and near its lower end, isa 
boss in which a stop valve is fitted. This valve is connected with a small 
tube on the outside of the cylinder opening into the said cylinder nar its top. 
By increasing the stop valve the liquid is allowed to flow from underneath 
the piston to its upper side, aud the pistou to descend in the cylinder.—Not 
proceeded with, 

1178. H. W. Woon, Cardiff, “‘ Machinery for veducing friable substances to 
powder.” —Dated 27th April, 1865. 

This machinery consists of a polygonal case or chamber provided with 
trunnions supported in bearings to admit of the case being made to rotate, 
and furnished on the inside with one or more, by preference two rollers, 
which are inserted and work in a line parallel or nearly so to the axis of the 
case. A door for admitting the substance into and withdrawing it from the 
case is fitted at some part of the rim. The reduction of the substance to be 
operated upon, after being placed in the case with or without the addition of 
liquid, is effected by imparting rotary motion to the case when the substance 
wil be continually turned over and over, and will be subjected to the action 
of the rollers, and by continuing the operation for a period depending upon 
the nature of the substance it will be reduced to fine powder. 

1181. J. E. FeituaM, Aldersqate-street, London, ‘* Mallets used in the game of 
croquet, &c.”— Dated 27th April, 1865. 

The object of this invention is to provide a soft face to the mallet in order 
to prevent injury to the bell on being struck by it; at the same time to 
increase the wear of the mallet and prevent the jar on the ball being strack 
to the hand and arm of the player. The invention consists in covering both 
faces of the mallet with a soft material or substance, by preference of stout 
leather bloeked to the shape of the face of the mallet and extending round 
the sides; the edges of the leather are covered by or held in a metal colar 
and the whole secured by pins, screws, or nails; or the collar may be dis- 
pensed with. Instead of leather yuleanised caoutchouc, gutta-percha, or 
o-her suitable material may be used. When using cork the patentee fits it in 
a ring round the face of the mallet. The patentee also sometimes fits a block 
of vuicanised rubber ia the same way, the ring being tapered to prevent the 
block flying out. 

1183. W. Bak, EBmmerberg, Hanover, ‘* Furnaces used for smelting and 
melting iron and other metals,”—Dated 27th April, 1865. 

This invention is especially applicable to those classes of furnaces which 
are worked continuously, and are only stopped when parts are burned or worn 
out, such as blast furnaces employed in smelting iron or other ores, and the 
invention consists in applying rollers at those parts of furnaces which are 
most liable to wear or to be burned out. These rollers are arranged to be 
capable of being turned so that the surfaces which have formed part of the 
interior of a furnace for a time, and become thereby burned and worn, are 
turned away from the interior, while other parts of the rollers which are 
new or have been restored or re-made, are at the same time turned inwards. 
By this arrangement and construction of furnaces the parts most liable to 
wear are readil: tored without stopping the furnaces, while the parts of 
the rollers which have for a time been interior of a furnace, can, when turned 
cutwards, be again restored or re-made. The joints of the rollers or places 
of contact with the other parts of the furnace where the rollers are situated 
are repaired and luted so as readily to make all parts sound after turning a 
yoller.—Not proceeded with. 

1184. A. Grainger, Hall-place, Kennington, and C. M. Girpirr, Saville- 
row, Walworth-road, London, “ Production of portraits or likenesses on 
certain materials by means of photography.”—Dated 27th April, 1865. 

This invention relates to the product’on of photographic likenesses on 

orcelain or other ceramic ware, and consists in producing the photograph or 
ikeness of a person Or thing on to the ware itsel!, instead of taking represen- 
tations on paper or other material and then transterring it to the earthenware 

to be afterwards burnt and glazed, as heretof The pat prepare a 








| plate or other article of the size and thape required, of porcelain, or other 


ceramic material, which they face with enamel and a transparent glaze in the 
ordinary manner of glazed porcelain, and bake or burn it on as usual; on 
this plate or surface they take the likeness by meaus «f photography, that is 
to say, prepare a negative and then print or transfer it to the porcelain sur- 
face in the manner usual in the production of a positive photograph ; they 
then paint or c lour the photegraph so taken by hand, or by other application 
of metal coiours, as usual in painting china ware, the beauty of which will 
of course depend in a great measure on the more or less artistic application 
of the colour. They now glaze the surface again and bake or burn it in a 


| muffle cr otherwise, as well understood, aud thus complete the article. 


1185. W. E. Newton, Chancery-lane, London, ** Artificial arms and hands.” 
—A communication,— Dated 27th April, 1865. 
This vention cannot be described without reference to the drawings. 
1186. D. Simpson, Airdrie, Lanarkshire, N.B., “ Furnaces."—Dated 27th 
April, 1865. 
This invention relates to inprovements in furnaces used for puddling and 
boiling iron, and consists in olacing a second chamber beyond the ordinary 
paddling chamber, thus producing a furnace having two puddling or boiling 


| chambers instead of one, as heretofore. The object of this invention is to 





utiise that portion of the heating products of combustion!which, under ordinary 
practice, pass into the chimney and are wasted, thus: ffecting an economy in 
the consumption ofcoal. The seecnd chamber above referred to is placed 
beyond the ordinery puddling chamber, the two chambers being connecter 
together by a flue, so that the heat which is not utilised in the first chamber 
may pass into the second, anc therein act upon a charge to be puddled or 
boiled as in the first chamber: after the heat arising from the combustion of 
the fuel has acted upon the charge in both chambers, the residual products 
pass off into the chimney as usual.— Not proceeded with. 
1187. T. C. Marcu, St, James's Palace, London, *‘ Contrivances to facilitate 
the arrangement of flowers and leoves.”— Dated 28th April, 1865 

This invention consists in sttaching a number of glass tubes to a base in 
such wanner that they shall radiate outwards in gifferent directions from 
the centre, and by their position, height, and different water level give a par- 
ticuler direction, as well as irm support, to the flowers and leaves inserted 
within them. ‘To effect this xurpose the tubes must be closed at the bottom 
so that they may be filled with water. It is further necessary that the tubes 
be placcd sufficiently near toretber to mask the artificial nature of the con- 
trivance, the tubes themselves being almost entirely conceated by the flowers 
and leaves overhanging irom :he staiks inserted within them. 
1lss. E. Moors, Zewkesbury. ‘‘ Dress shirts and dresses made by means of 

the stocking frame.”—Daied 28th April, 1865. 
This invention relates to a previous patent dated 30th April, 1862 (No. 


' 1264), and consists in combining with or inverting in shirts and dresses made 


by the process of frame work snitting, fronts, collars, and wristbands of linen 
or cotton, woven in the ordimary manner with weft and woof, the shirts and 
dresses being manufactured in the frame with selvedge courses at the required 
parts, to which the fronts, coliars, and wristbands can be connected or 
attached in the usual way by needle and thread, or by the sewing machine, 
or by any other suitable means. An important advantage arisiug from this 
invention is, that the parts soinserted as before mentioned can be readily 
removed when reqaired for the purpcse of being washed and starched and 
afterwards rep!aceu. 





1190. E. McNatty, Manchester, “ Apparatus for rolling or shaping metallic 
articles of irregular form, such as file blanks and similar articles.""— 
—Dated 28th April, 1865. 

This invention relates to mechanism designed for the purpose of rolling 
and shaping metallic articles of irregular, and especially tapering form, suck 
as spindles, skewers, file blanks, &c. ; and the cbject of the invention is 
effected by increasing or diminishing the pressure of revolving rollers acting 
upon the metal during the process of formation. The last part of these im 
provements is more particularly applicable to the formation of flat surfaces , 
such as file blanks, and consists in an arrangement of rollers supported 
between bearings, the upper two of which are duplicates, and of irregular 
diameters, made to suit different thicknesses of metal ; the top ro.ler re- 
volves in and the under or second roller bears or rests upon 
the periphery of a pattern wheel or cam, and is so caused to rise and fall 
according to the pattern or undulations formed on such wheel, Lay | caus- 
ing a gradually increasing or diminishing pressure to be given by the 
rollers to the metal submitted to their action. These rollers are driven by 
suitable gearing in connection with a clutch box, and the shaft of the top 
roller extends be ond its bearings in the uprights to which the said driving 
wheels and elutch are secured ; one of these wheels gears into and drives a 
wheel secured on the pattern or cam shaft, which gives, as such pattern wheel 
revolves, the necessary rise and fall to the under or p roller req 
to form or taper the metal under operation ; or the roller may be so formed 
as to dispense with the pattern cam, and give the varying pressure itself. 
The outer surface of the wheel secured on the pattern wheel shaft is — 
with adjustable projections or tappets, which are caused at required ntervals 
(that is, when each separate article submitted to the action of the rollers 
have passed between them) to come into contact with a spring lever and cam 
actuating the clutch, whereby the machine is stopped by self-acting means. 
The machine can also be set in motion or stopped by a foot lever in connec- 
tion with the aforesaid cam and spring, throwing the clutch in and out of 
gear. The Second part of the invention is more particularly applicable to 
the formation of round articles, such as round file blanks, spindles, or similar 
pieces of metal requiring a gradually tapering extremity. The bars of metal 
to be formed or shaped are secured by clips to conical wedges, which are by 
screw shafts retained in position by a crosshead and projecting arms, secured 
to the uprights of the aforesaid pressure rollers ; these screw shafts are 
caused to revolve by suitable mitre gearing, by which means the crosshead 
and the driving gear are caused gradually to advance or slide upon the said 
projecting arm, thereby causing the revolving clips retaining the piece of 
metal to force it while revolving between the pressing rollers, thereby press- 
ing or forming it to the shape required. i“ 
1191. J. BERNARD, Lincoln’s-inn-ficlds, London, “ Apparatus for raising 

water and other sluids.”"—Dated 28th April, 1865. he ; 

This invention relates to the pumping apparatus ordinarily employed in 
mining, wherein a series of lifts is employed, and consists, First, of a novel 
and improved clack and door piece, the door being so connected to the piece 
that it is at the same time free t» move on such connection. For this pur- 
pose the door is placed upon a centre pin, hinge, or slide, on which it moves 
during the operations of opening and closing, and obviates, among other ob- 
jections to the present arrangement, the necessity for the temporary 
suspension or entire removal of the door. Secondly, the invention consists 
in so arranging and disposing the several corresponding parts of the door, 
and those immediately connected with it, as to come into exact and proper 
position in relation to the flange fastenings or other part to or by which the 
said door is secured, and which is effecied by so placing the door upon the 
hinge, stud, or joint, that the fastenings will take into corresponding slots 
or apertures, and find their exact position by the mere movement of the 
door. Thirdly, it relates to the mode and means of fastening or securing 
employed, and consists in the application and use of studs, bolts, and puts, 
partially and permanently fixed in the door, and parts to whicn it is con- 
nected and permanently fixed. Fourthly, it relates to the mode and meaas 
of making tight or packing the joint between the door and the flange, and 
consists in making a recess or groove in the said flange or door, and in form- 
ing or placing upon its corresponding part a flange or projection to take 
into the said recess or groove, an elastic or other suitable packing being 
placed in the said recess or groove sgainst which the flange is made to press. 
1196. G. GamMon, Cloak-lane, London, ** Tablets, tickets, or instruments to 

used when drawing lots and prizes, dc.” —Dated 29th April, 1865. 

For this purpose, instead of using the ordinary pieces or strips of paper 
or card-board folded or otherwise, the inventor proposes to employ tablets, 
tickets, or instruments composed of two discs or tablets of metal, ivory, 
slate, card-board, or other suitable material, either hinged or pin-jointed 
together. On the adjacent surfaces of the discs or tablets of which such 
instruments are composed the numbers of a lottery, the numbers of horses 
or other desired signs or marks, may be engraved, printed, stamped, o 
indicated in other suitable manner. In some cases he unites the discs o 
tablets together by means of a common eyelet hole, in such manner that 
the discs or tablets may be capable of turning upon the eyelet hole as upon 
a pin joint.—Not proceeded with. i 
1198. T. Wuite, Camden Town, London, “ Apparatus employed in the re- 

burning of animal charcoal.” —Dated 29th April, 1865. - 

These improvements consist in forming on the inside of cylinders, plac 
horizontally or nearly so, a series of scoops or buckets, which, on the 
cylinders being made to revolve either continuously in the same direction, 
or partly in one and partly in the reverse direction, pick up, disperse, and 
transfer the black from one end of the cylinder to the other. The cylinders 
are heated, and motion is communicated to them in the usual manner. 
The patentee prefers to employ more than one cylinder, the cylinders being 
placed over one another ; and the outlet from one being made to open into 
the inlet of the cylinder next below it, and so on. The invention also 
consists in the employment of a cooling cylinder made of thin metal, into 
which the black is received after being sufficiently burnt, and in travelling 
through which it is cooled. 
1199. G. A. Huppart, Brynkir, Carnarvonshire, ** Manufacture of buttons. 

—Dated 29th April, 1865. * 

This invention relates to the manufacture of that class of button which 
admits of being attached to a garment by the simple application of pee, 
In order to simplify the manufacture of metal buttons and cloth or ane 
buttons constructed on this principle, the inventor inserts a loose - 
within the shell of the button, which shell is composed of two circular 

ieces or discs of metal connected together by the face piece evens 

the edge of the back piece. The stud he forms out of thick sheet — , by 
a stamping press, which, while stamping out a small circular piece, ——. 
up the centre in the form of a hollow cone. The back plate of thes * is 
stamped with a hollow pierced boss, which forms a recess for the 2 
stud, and the hollow end of the shank of the button, which shank is 
intended to expand under the pressure employed to attach the cone 4 a 
fabric or garment. To facilitate, or rather ensure, the expansion 0 : = 
shank is the object of the loose stud, which takes the pressure of the insertec 
end of the shank, and causes its hollow end to spread under the ope 
applied to the button, and thus attach itself firmly to the back piece.—Jo} 
proceeded with, 

1201. W. CuarK, Chancery-lane, hye a" an 
A communication.—Dated 29th Apri 35. F 

This invention consists, First, in improvements in ie. et ye 
whereby to indicate, either tog or separately, at a sing: - pede 
inspection, the position of the bolt, or whether singly or dou Pagers 
this being effected by the aid of appendages or movable indices with \ 2 
the lock and key are provided, which are actuated either by the — , 
the key in the lock, or by the bolts or other parts of the —. bor ve 
in so constructing locks that when an ordinary key without the . weg re 
parts as above described is withdrawn from the lock, it isa — tha os 
securely locked, it being otherwise impossible to remove the | me he -_ 
object is attained by the application of parts to the lock preventing 
key from being withdrawn. ‘ "i . 

-W rookfeld Works, Leeds, ‘ Apparatus for working 0 

8 ee and jor pee gd or exhausting air to be 

rein, d&c.”—Dated 29th April, 1865. . 

The ayy this invention relates to machinery for woes Had 
cutting grooves in cual or minerals in mines, quarries, and other pI os 
means of picks or other cutting instruments, actuated by the force te a 
pressed atmospheric air, or other motive power, acting on a pist oe 
pistons in a cylinder or cylinders. The improvements consist, _—_ - - 
application to such machinery of one, two, or more anchors capable “4 i 
and bold themselves in the , roove or grooves cut in the coal or ane, © 
as to hold the machine firm during its action ; such anchors being — - 
self-acting by the action of the mactine in being fixed during <> “ = 
of the pick, or at the time the cut is being made, and loose W = = 
machine is being moved forward. Secondly, the ieagvovenent —— ty 
peculiar construction and method of fixing the picks. The se aes 
the pick is made open like a fork to receive a wedge of an hag “4 A 
corresponding with a hole in an eccentric box formed on >= twos 
On and near the bottom of the said upright shaft or spin > ~ br wey 
forms a collar or flange to work in a groove to give — i tho capt 
means to keep the said shaft in its proper position. Third 4 Tgp —— 
cation of an additioual cylinder, forming compound cylin nase codec 
on the oscillating principie, and so connected with joints, le . ea (a0. 
that one piston will make two strokes while the other eae ee wae 
stroke, and while the main cylinder piston makes one mer te a soe = 
strike twice and will commence to give the blow at ora a 9 
the stroke, when the — = = oe a tg oe po acl 

i . This itio cy “ . - 
pape pm a retarding action on ~ y Ee ae 
back stroke of the pick, giving ne cng Fourthly the improvements 

lace in the = = iage to rise or fall to suit 
coealet of means of constructing the frame ——— ray a vate 
or accommodate the pick to the height where the groc Tower in stides 
coal or other minerals. The said frame is made to rise an ye 
by means of screws or inclined planes, or other es a, cok 
onend frame forms the foundation for the fixings of the cylinders, brac 





d other fastenings."— 
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and other supports of the working parts. Fifthly, in constructing the 
flange of one or more of the wheels with ratchet teeth to be acted upon by 
levers, catches, or pawls. The machine when moved forward is sustained or 
held in position by other catches taking into the said teeth. The rim of 
the wheel or wheels is perforated to fit on conical pins formed on the rails 
thus causing a dead lock to the machine during the cutting process. The 
rails are constructed of corrugated iron plates, so as to form a portable 
frame of convenient length, thus forming ties and sleepers to the rails. 
This machine, when not moving by self-acting means, may be moved by 
hand. Sixthly, the improvement consists in the application to the e 
of a lever, at one end of which is formed a seat for the attendant to sit 
upon during the work of the machine, and at or near the other is a rod 
connected to an anchor having prongs so as to make an indentation in the 
roof or top of the mine, by the use of which stability is given to the 
machine during the cutting process, and before the machine is moved 
forward en the rails a cam is caused to act upon the lever, so as to relieve 
the pressure against the top, when the machine is at liberty to move 
forward to make another cut. The Second part of this invention relates to 
machinery or apparatus for pressing or exhausting at pheric air to 
be employed in working coal-cutting machines, or for other purposes, and 
the improvements consist of a cylindrical vessel placed with its axis in a 
vera position which is employed as a receiver or air reservoir having 
suitable inlet and outlet valves. The specification of the invention is too 
elaborate to be quoted here more fully. 








Sovrn-Eastern Ramway.—The new line which the directors 
of this company are carrying out between Lewisham and Tun- 
bridge comprises three tunnels. That at Chelsfield, which is 594 
yards in length, is finished; another at Polhill, 2,530 yards in 
length, is advancing at the rate of 30 yards per week. The same 
report may be made with regard to another tunnel at Sevenoaks, 
3,451 yards in length, 

Crystat Hovuses.—The Moniteur du Soir informs us that in 
Nevada (America) a quarry has been discovered in a valley named 
Surprise Valley, containing immense blocks of crystallised gypsum, 
perfectly transparent, and breaking of itself into cubes so regular in 
size and so smooth as to require neither the action of saw nor plane 
to prepare them for building purposes. A series of crystal houses 
are about to be erected without windows, seeing that light will 
penetrate the transparent walls. 

PgTROLEUM IN YorKssIRE.—It has recently been found that the 
shales of unctuous clay overlying the ironstone deposits of the 
Yorkshire moors in the North Riding can be made to produce a 
mineral oil, similar to petroleum, at a cost of 6d. per gallon. From 
the fact that these shales crop out to the surface in almost all the 
valleys, the discovery is expected to impart a wonderful degree of 
life and activity to those hitherto ong oy hills. It is evident 
that during the Roman occupation both the coal and iron deposits 
were wrought, the refuse from the workings being met with occa- 
sionally below the heather. This last ery coming quickly 
upon that of coal and ironstone, has raised the value of land 
amazingly. Last week a small property of under 150 acres, for 
which, being fit only for grouse shooting, £5 per acre was thought 
too much a few years ago, was sold for nearly £60 per acre, the 
enbanced price being paid simply because it is believed oil, shale, 
and ironstone lie below it. Most of the moors are crown lands 
leased. It is stated that the Yorkshire oil will soon be in the 
market. 

Foretan ann Corona, Jorrines.—Herr Krupp, the cast-steel 
manufacturer at Essen, is about to set up a steam hammer 2,500 cwt. 
in weight. Of the thirty-four steam hammers at work on his 
premises the heaviest is not above 1000 cwt.—The King of Denmark 
has granted to Messrs. James Wyld, Chapmann, and Co., a conces- 
sion for Jaying a telegraph line between England, Norway, and North 
America, by way of Greenland. The contractors are bound to have 
the line between England and Norway finished within one year, and 
that to America within three years.—The Perth Inquirer (Western 
Australia) says :—“ An engagement has been entered into to deliver 
on board a ship at Freemantle 600 loads of mahogany sleepers for 
the Indian railway at £3 13s. 6d. per load. Miliions of acres in the 
colony produce a timber which no other part of the world produces, 
and it is virtually indestructible by white ant and sea worm.”—Ve 
heavy rains have fallen in Spain, and have caused immense damage 
on the railways from Madrid to Cordova and Malaga. Bridges and 
viaducts have been destroyed for more than thirty miles in length, 
and it is reckoned that to restore them will cost £300,000, and occupy 
a year. 

Tae TriaL Trip oF THE Twin-Screw STeamER Honrievr.—The 
naval architect with antiquarian tastes, or an antiquarian with a 
taste for questions of naval warfare, ought to be able to makea 
pretty shrewd guess as to the most probable tactics that will be 
adopted in the next ee war at sea, As regards a practical inde- 
pendence of the winds and waves, as regards on nay of a self- 
contained prime mover, the ancient or medie galley, propeller 
by human power, evidently in so far resembles the modern 
steamer, with its engines. It could only be seldom that a sailing 
man-of-war could “ give the stem” to an adversary, and elaborate 
and uncertain manceavres were required to fight such a vessel 
“end on.” But the ancient galleys had specially-made brazen 
beaks with which they tourneyed against each other, and the galleys 
of Louis Quatorze always strove to fight a sailing vessel “ end on,” 
thus affording the smallest mark for their adve "s shot and 
threatening with the stem. History continually repeats itself, and it is 
no idle expectation that a battle of steamers will be fought in ve 
much the same way as an old battle of classic galleys. Even if it 
be replied that steam power instead of muscular power will be em- 

loyed, it must be remembered thatthe arts of defence have not 
ae behind, and that we have thick slabsof wrought iron instead 
of the ancient armour plating of plates. The ability to turn 
quickly toavoid or meet an enemy will be always of equal service, 
and in such encounters rapidity and ease of manceuvre will make 
the same relative difference between — and slowly turning 
steamers as on land with quickly or slowly manceuvring regiments. 
The twin-ecrew thus seems to us to be destined to play an important 
part in waval warfare, and it was with great interest that 
we witnessed last Saturday the peaceful performances of a twin- 
Screw steamer, both built and engined by the Millwall Iron- 
works Company for the London, Brighton, and South Coast Rail- 
way Company. Our able Chief Constructor of the Navy was also 
present, and was no doubt thinking of the service he might 
make of twin screws for our ships of war. The vessel in 

t is intended to ply between Little Hampton and 
Harfleur. The length between perpendiculars is 160 feet; her 
breadth of beam 22 feet ; and depth of hold 12 feet. The nominal 
power of the engines is about 100 horses, according to the 
Admiralty rule. They are very neatly designed with a pair of 
Vertical overhead cylinders to each screw. Both the vessel and her 
engines do full credit to Mr. Lungley, the new managing director 
of the Millwall Ironworks. The boilers are ofthe usualkind. The 
Honfleur left Black wallat noon, ina high wind, and Mr. Reed wasspe- 
cially invited to make such experiments on the steering capabilities of 

system as he might deem likely to be useful to the public 
éervice, On arriving at Long Reach, the wind blowing strongly, 
two runs were made at the nieasured mile ; the first, with the tide, 
in3 min 5isec., and the second, against the tide, in 6min. ; giving, 
in the first case, a s 15°65 knots, and in the second 10, showing 
® mean speed of 12°83 knots, or nearly 15 statute miles per hour, 
being a mile beyond the anticipated speed. This speed would pro- 
bably have been greater if the weather had been moderate. Alter 
the completion ot the speed trials the steering experiments were 
commenced, under the direction of Mr. Reed. With the vessel at 
full speed, by putting the helm over and reversing one screw she 
was turned through the half-circle in 1 min. 50 sec., and through the 
fall circle in 3 min. 40 sec. which, again considering the state of 
the weather, was highly satisfactory. Specified to make 12 knots 
per hour, the vessel thus ran on the trip at more than 12§ knots, and 
abe turned, with the greatest rapidity and ease, almost on her own 
entre. Mr, Lungley of the Millwall Ironworks, and Mr. W. 
Craven, the inspector of the work for the London, Brighton, and 
South Coast Railway, were present, as well as several other engi- 
Reers. On the completion of the trials, which were rendered the more 

Valvable by the extreme state of weather at the time, the Honfleur 
seemed back to Deptford, and there landed her company. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Contisvep Steapy Demanp For Fivisnep Irox—Founpry Work 
in Great Request—Pi¢ leon: A Lull, but Prices Firm—A Fatwore 
at Buston: The : Heavy Bad Debts—Fanuee oF 
4 Lonpon Iron Mercuant: Small Indebtedness Here—Tur Con- 
CERNS OF Mr. Joun Jones anv oF Mr. Levick: Highly Satisfac- 
tory Results—Coat: Briskness—Hanpwanres : Continued Animation: 
Localities Specified: Co-Operative Locksmiths: The Nailers and 
Their 10 per cent. Rise—Anouo-Avustrian Tartrr: The Statement 
of the Case of the Hardware Merchants of Birmingham and South 
Staffordshire: Wolverhampton Chamber Protests Against an ad 
valorem Duty—WoLVERHAMPTON CHAMBER AND THE Raluway 
Rates Acatn: They Offer Evidence— Prorosep Despatcn oF 
American Mais on Satorbay. 

Dunne the past week the condition of the finished iron trade has 

not much altered, but the turn of the market has been in favour of 

the makers, a few of the firms being slightly better off this week 
than Jast, without any reduction in prices. At the foundries there 
is a heavy demand for all descriptions of massive cast iron work; 
and holders of specifications for cast iron girders find great difficulty 
in getting them off their bands. The buying of pigs, which has 
been quite brisk for the time of year, bas slackened during the week, 
and yesterday (Thursday) there was not much done on 'Change in 

Birmingham in the way of co ing negociations. There is now 

something like a lull in the aoe 3 “Et this there are no com- 

— by agents generally, but rather expressions of satisfaction, so 

eavy are the sales that have recently been made. In the cases 
iu which sellers have been obliged from prudential motives to accept 
orders, in the past few days makers’ prices been secured, Kirkless 

Hall quoting £3 10s. and £3 15s. 

It was announced on ‘Change in Wolverhampton on Wednesday 
that Messrs. David and- Benjamin Rollason, of the Bradley Wire 
and Cement Works, had a second time placed their affairs in the 
hands of a solicitor, and had offered a dividend of 63. in the pound 
to their creditors. The firm, in a circular, intimate that this step 
had been rendered necessary by heavy losses. It is proposed to vest 
the property in two of the | t creditors as trustees, and to secure 
the payment of the composition by four instalments, extending 
over eighteen months, with power of sale and realisation in case of 
default in the payment of any one of the instalments. The state- 
ment of account shows amongst the liabilities—£9,975 due to 
creditors unsecured ; £6,538 on bills discounted, of which £763 is 
ae to lie, rank on the estate; and £335 creditors to be paid in 
full, leaving the total estimated liabilities at £10,738. Among the 
assets £677 is set down as good debts; 5s. in the pound on a 
doubtful debt of £34; £8,069 is set down as bad debts; £2,021 is 
estimated to be forthcoming from stock, fittings, fixtures, imple- 
ments, and utensils in trade, including horses, carts, and boats; and 
£17, cash in hand, making a total of £2,724, which, less £305 rent, 
taxes, and wages, leaves assets of the net estimated value of 
£2,419, or about 4s. 6d. in the pound. The very large proportion 
of bad to good debts has not occasioned surprise to those persons 
who know the firm best. There can be no doubt that some time 
ago the firm had some heavy losses, and recently their difficulties 
have been greatly increased by those of Messrs. Holroyd and 
-——e/ The event has been expected for some time by traders 

ere, 

Unlike failures of magnitude, Messrs. Rollason’s difficulties will 
not give rise to much uneasiness with reference to other firms, 
Than now there was nevera more wide-spread feeling of confidence 
in South Staffordshire. The iron trade here are not, so far as we 
have been able to learn, much affected by the failure in London of 
Mr. Percival J. Waite, an iron merchant who has been accustomed 
to export somewhat lurgely ; a galvanising firm which has not been 
a long time in existence is amongst the heaviest creditors. 

The estate of Mr. Johu Jones, ironmaster of this district, will 
turn out much better than was at one time expected. Indeed, there 
is reason to conclude that creditors will be paidin full. This is 
due to the marvellously excellent prospects of Mr. Levick’s affairs 
in South Wales, the difficulties in which occasioned the calling 
together of Mr. Jones’s creditors. At a meeting of Mr. Levick’s 
creditors some time ago, power was given to that gentleman to 
borrow some £30,000 if he should require it; but in the past quarter 
he has been so successful in business that without availing himself 
of this authority, he has made a profit of some £7,000; and there is 
reason to conclude that when the negociations for the sale of Mr. 
Levick’s property shall have been concluded there will be theenormous 
surplus, after discharging all liabilities, of £80,000. 

The coal trade is in a healthy and an active condition in both the 
creamed and also the domestic branches, but prices are unal- 
tered. 

The hardware trades of this district are still characterised by a 

fair amount of animation in most departments. In Birmingham no 

perceptible change has taken place, and in Wolverhampton the 
respective industries remain . Ata trades’ dinner which took 
place a few days ago in that town it was stated that the co-opera- 
tive locksmiths were receiving orders from all quarters, and they 
could find employment for twenty more men than they had on, for 
their work was of so superior a character that it was pu 
everywhere in preference to that of their late masters. It was 
added that there were great hopes that the masters could not hold 
out much longer, for it was well known that they were sinking 
capital. In the other towns throughout South Staffordshire there 
is no alteration to report. Several of the master nail-makers have 
complied with the request of their men, and given them the advance 
of 10 per cent. on their wages. Those who have not yet done so 
have requested further time to consider the matter. 

A special meeting of the Wolverhampton Chamber of Commerce 
was held on Tuesday, to discuss a circular letter that had been 
received from the Board of Trade. The circular asked, for the in- 
formation of her Majesty’s Ambassador at Vienna, the opinion of 
the chamber as to the recent periods over which the range of prices 
might be taken for the average value of goods, as a basis for con- 
verting ad valorem into specific duties, and the period over 
which those averages should extend. This information, it was 
desired, should be forwarded with the least possible delay. The 
council, in furnishing the information, regarded ‘* with 2 great 
regret any attempt to reduce the varied classes and qualities of 
hardware into any a ment for specific duties.” On this 
subject the hon. sec. (Mr. E. J. Gibbs, ironmaster) handed to Mr. 
Hatt, during the conference at Vienna (to which Mr. Gibbs was 
appointed the representative of the ironmasters, and also the hard- 
ware merchants of South Staffordshire) a paper of considerable 
length. The substance of that paper, it was resolved, should fori 
part of the reply of the chamber to the document that had been 
received from the Board of Trade. It showed that under no 
arrangement of duties by weight could a general trade in hardware 
be expected between England and Austria. Under the head of 
“ hardware” could be included hundreds of kinds of goods, and 
nearly every one of these kinds would have sub-divisious, varying 
in value for the same weight 100, or more than 100 per cent. One 
case of hardware weighing l owt. might be worth £12, another of 
the same weight £20 or £30, and others of every intermediate value. 
Not only would the proposed classification fail to tax these articles 
fairly, but any classification would fail. If the duty should be fixed 
at such a rate as would be 10 per cent. on the cheapest goods it 
would be almost nothing on the dearest; if at such a rate as would 
be 10 per cent. on the finer goods, the commoner could not be 
imported. There would be a needless hindrance to trade and a 
heavy premium on smuggling. A few striking examples of this 
variety in value, under the head of japanned goods, locks, plated goods, 
screws, hinges of iron and brass, and stoves and grates, were given 
because they were among the principal hardware goods exorted from 
South Stsffordshireand Birmingham. It wasnottoo much iosay that if 


a special and particular tariff were elaborated for any one of these | 





articles on the principle of a dutylby weight, it would never be 
certain, it would never be just, it would never be remunerative to 
the Government. It remained, therefore, that for metal wares the 
only duty that could be relied upon was one arran; at a per 
centage of the value. It would be easy to fix upon rate of an 
ad valorem duty, which would give an in g return to the 
Treasury, probably lower, but not higher, than 10 cent. To 
prevent fraud by undervaluation was simply a q of careful 
Castom-house management. As to the effect of such a duty on ex- 
isting Austrian manufactures, the chamber maintained that it 
appeared probable that no such duties could be required for the 
Austrian makers of iron and metal wares, and that in effect th 
now existed simply as a heavy tax on Austrian consumers, It 
appeared certain that Austria could produce more cheaply than sbe 
did, and of this illustrations were given. Speaking generally 
Austria had some great advantages over England; the cost of 
carriage was @ heavy burthen from which the Austrian makers were 
free, and labour was much cheaper there than in England. If, 
taking these things into account, any Austrian manufacture re- 
quired to be protected by a duty of even 10 per cent., it was pro- 
tected for the sake of a few manufacturers at a heavy cost to the 
Austrian merchants, es, labourers, and consumers. That 
the Austrian makers of hardware required no protective duty was 
shown by the fact that they exported more than they impo: 

that the export was to phew, where they had to meet English 
makers on equal terms. 

At the same meeting letters were read from the London and 
North Western, the Great Western, and the Midland Railwa: 
Companies, and from Mr. Walter Williams, secretary to the Sou 
Staffordshire iron trade, acknowledging the receipt of copies of the 
resolutions by the chamber, respecting railway rates, the 
tenour of which have before appeared in Tus Eyainesr. It was 
resolved that a copy of the same resolutions should be forwarded to 
the Commission on Railways, and that an offer should be made to 
support their contents by viva voce evidence should it be thought 
desirable. In the letter to the commission, Mr. Gibbs stated t 
the resolutions had been supported by the signatures of all the 
principal customers of the railways in Wolverhampton, and that 
there was a —_ strong feeling in favour of them manifested 
throughout the district. He added that the iron trade, thruugh 
their separate organisations, bad made an offer to the commission 
similar to that of the chamber. 


WALESAND THE ADJOINING COUNTIES. 
(From our own Correspondent ) 

Tue Iron Trave: Works in Regular Employ ; Pig Iron Engagements : 
Sellers ask an Advance: Higher Prices Looked Perawdé: Good 
Demand for Railway Iron: The Slight Movement in Plates: Quo- 
tations—Tue Tin Pirate Trappe; Cokes Firmer: A Further 
Advance Expected—Tut Coan Traps: The St Weather : 
Ample Supply of Orders: The Metropolitan Markets—Kaaw Vas 
Company (Lauren): Declaration of Dividend: Call of £5 per 
Share—Frarrvut Borer Exrerosion at Apercarne: Five Killed: 
Commencement of the Inquest — EXxpLosion aT ONE OF | THE 
Cyrartara Prrs—Tae Atrerations at Stack Rock Fort—Tae 
Correr Smoke Nursance: Inventions Proposed for its Utilisation. 

Tue iron trade is characterised by about the usual degree of vitality 

since last week’s report, and the works continue in pretty regular 

employ. In pig iron the transactions are not numerous, but there 
is some excitement in this branch of the trade, owing mainly to the 
upward tendency of the market, and the unwillingness of makers to 
enter into large transactions, ——— subject to the ruling prices 
at the time of the delivery. Sellers have attempted in many in- 
stances to obtain an advance, but as a rule they have failed, and 
buyers maintain that the quotations for pigs are quite disproportionate 
to the price of bars, and as an advance cannot be obtained on manu. 
factured iron, it is useless to attempt a rise under present circum- 
stances for pigs. This argument, however, has had but little effect 
on the market, and there is a pretty general opinion among the 
proprietors of furnaces that by the commencement of the new year, 
if not before, higher prices will prevail. There is a-tolerably 
demand for railway iron on both home and foreign account, and the 
slight improvement in plates referred to last week is looked upon 
asa favourable omen. Rails are quoted £7 23. 6d. to £7 10s. per ton 
at the worke, and bars £7 to £7 7s. 6d. 

Tin plates, more especially coke qualities, are a little firmer since 
the reduction in the rate of discount, Export merchants are dis- 
posed to give out orders freely for charcoals and terne, but there is a 
difficulty in securing deliveries within the required time, A strong 
opinion prevails that at the next quarterly meeting prices will be 
again advanced. 

The storms of last week interfered considerably with the ship- 
ment of coal; and many of the steam coal collieries were for several 
days only partially employed. There is an ample supply of ordera 
on the books, and since the commencement of the weak business bas 
gone on more regularly, and, with five weather, the exports will be 
comparatively large for the week. On inland account there is an 
increasing inquiry for both house and steam, and the metropolitan 
markets are gradually becoming of greater importance to the Welsh 
coal trade. 

An ad interim dividend of 10s. per share has just been declared by 
the directors of the Ebbw Vale Company, Limited. £15 is paid on 
each share, so that the dividend is at the rate of about 7 per cent. 
per annum. It is understood that che profits for the half-year would 
warrant a much larger dividend. The directors have also made a 
further call of £5 on each share, 

A fearful boiler explosion took place on Wednesday night, at the 
Abercarne tin works, which resulted in the death of five of the 
workmen, and the injury of six others, The works are situated 
about ten miles from Newport, and on Wednesday very little work 
was done in consequence of the ravages of the storm, but towards 
evening it was determined that the usual operations should com- 
mence at six o'clock. Accordingly a number of men were put on 
“ the night turn,” and everything went on as usual up to about nine 
o’clock, when suddenly one of the boilers exploded and the brick- 
work around it was hurled in all directions. It took aconsiderable 
time to clear away the brickwork and other débris which had been 
thrown down, and the escape of water and steam was also very 
great. It was soon ascertained that five men were killed and seven 
injared, some seriously. The names of the killed are George Jones, 
puddler, married; Henry James, puddler, single; John Thomas, 
secoud hand, single; A. Woodfield, second hand, single; Robert 
Seager, geuger. married. All theinjured men were single, and their 
names are, William Watkins, puddier; Edward Watkins, puddler ; 
C. Morgan, puddler; Isaac Long, second hand ; H. Jones, second 
hand; Johu Hiley, gauger. Medical assistance was procured as soon 
as possible, and every attention paid to the sufferers. The boiler 
had been up thirteen years, eleven of which it had been in active 
work, and consequently it was rather an old boiler. A practice 
prevails at the works of stopping a day every five or six weeks to 
make a thorough examination of the state of the engines, boilers, 
&c., and this indicates that Mr. Whitehouse, the proprietor, did not 
spare expense ia keeping a proper supervision over the boilers. Mr. 
Whitebouse, who resides near Newport, was on the spot before 
midnizht, and gave ivstructions that the wants of the injured 
men should be strictly attended to, and it is believ he 
will provide for the bereaved families. On Thursday and 
Friday Mr. W. Adams. late of the Ebbw Vale works; Mr. 
Hozzey, of the Usk Side Works, Mr. Elliott, of Machen, and Mr. 
Windsor Richards, of Ebbw Vale, visited the scene of the catas- 
trophe, and made a minute examination of the fragments of the ex- 
ploded boiler. The coroner, Mr. W. H. Brewer, opened the inquest 
upon the bodies of the deceased men on Friday, and after the view- 
ivg and identification the inquiry was adjourned till last Tuesday, 
when it was resumed at the “ Crown Inn,” Mr, Llewellyn at 
ing on behalf of Mr. Whitehouse, who he said, was anxious to afford 
every possible information. Richard Jones deposed that on the 
night of the explosion he heard a hissing noise, followed imme- 
diately by a loud report. He then found that No. 3 boiler had ex» 
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ploded ; had been employed at the works ten years. Some of the 
men complained of the boiler because it sprung leaks occasionally, 
Lewis, the engineer, was always attentive to his duties; the boiler 
had been up since he was employed there. John Marsh, havin 
deposed to rendering assistance in removing the dead, Edw 
Jones, puddler, was examined. He ssid the exploded boiler leaked 
often, and the men were rather afraid of it for some time, No com- 
plaint bad been made to Mr. Whitehouse or the manager, The 
other boilers were not out of repair so often as the one that ex- 
ploded, The ioquiry was then adjourned till next Monday. 

On Saturday, atn oon, an explosion occurred at Collier’s-row coal 
pit, Cyfarthfa, and one mar and a boy were severely burnt. 

All the ammunition, and other materials, have been removed from 
the Stack Rock Fort, Milford Haven, to Hobb’s Point, so as to 
allow the proposed extensive alterations at the former place to be 
carried on, 

The copper smoke nuisance of which the inhabitants of Swansea 
and neighbourhood so loudly complain is likely to be soon remedied. 

The utilisation of copper smoke has attracted a great deal of at- 
tention of late years, avd at a recent public meeting Mr. H. H, 
Vivian, M.P., stated that he had every contidence in the success of 
the German invention in couree of adoption at his works, aud that 
very soon emoke from them, which bad been hitherto so in- 
jurious to the land around, would not only be rendered innoxious, 

t of great commercial value, by ing it through various 

rocesses to sulphuric acid. Lately Mr. Thomas Bell’s invention 
occupied considerable attention throughout the district, and that 
gentleman was, at the last Ticketting meeting at Swansea, intro- 
duced to the copper smelters, and exhibited his plans to them. He 
was invited to rit several of the local establishments, and to meet 
the partners of the large works. ‘These facts indicate that ina 
short time the nuisance and injury caused by the copper smoke 
will not only be neutralised, but that smelters will reap a handsome 
return from its utilisation. 





SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 


Tue Guascow Pie Iron Manket—Tue Sure Mersey—Lavncu 
yroM THE Busiping-Yanp oF Messxs. A. AND J. Inauis—LauncH 
or a Sawoon Pappie Steamer FoR Tae THAMES—Tue New 
Frencn Portanre Fine Enaine, L'Extincreur—MEEt1NG Of THE 
Hanp-10om Fdctory Weavers or Guascow—TriaL or a New 
Fins-Enoine yor Portope.to—Suirments or Coan From GREENOCK 
During tus Past Week—Meertine oF Tue Institution or Enat- 
NEERS AND SHIPBUILDERS IN ScOTLAND—LAUNCH OF TUE AGAMEM- 
NoN—Mungra TrarFric at GkANTON—MEETING OF THE Epinpurca 
GxovoaicaL Soorry. 

Tux improving aspect of the money market and reduction of discount 

by the banks of England and France have operated favourably upon 
ig iron since our last communication, On the 23rd ult. a fair 

Posisees took place in warrants, at 57s. 10}d. cash, 58s, 3d. one month, 

and 69s. three months, open; buyers remained at quotations, sellers 

asking 1}d. advance: No. 1 G.M.B., 57s. 9d., No. 8, 57s.; Middlesbro’ 
watrants, 51s. cash, Since then the market has gone on steadily 
increasing prices, till now wé have a good business doing at 58s. 9d. 

cash, and 593, one.month, No. 1G.M.B., 583. Gd.; No. 3, 57s. 9d. 5 

No. 1 Coltness and Gartsherrie, 67s. 

The ship Mersey, which has been lying outside the new graving 
dock, Greenock, for some time, has been purchased by a Shields firm, 

On Thursday last there was launched from the building-yard of 
Messrs. A, and J. Inglis, Point-house, Glasgow, a very handsome 
screw, steamer for the Manchester, Sheffield, and Lincolnshire Rail- 
way Company. Her principal dimensions are: --175tt. long, 24ft. 
broad, 12ft. Sin. deep, and 492 tons, B.m. The engines and boilers are 
made and will be put on board by the builders; they have inverted 
cylinders and are direct-acting and of 100-horse power nominal. 

On Saturday, the 25th ult., there was launched from the building- 
yard of Messrs. Hedderwick and Co, Govan, a beautiful saloon 

dle steamer for the Saloon Steam Packet Company (Limited), 

ndon, Thia steamer is intended to form one of their up-river fleet, 
and being the first steamer in that trade on the saloon system, will 
no doubt be highly appreciated. Her principal dimensions are :— 
150ft. long by 17ft. broad, and she will draw, with steam up, onl 
2it. 3in. of water. She will be furnished with oscillating engines, wi 
274in. cylinders and 60-horse power. The engines and boilers are 
constructed and are being put on board by Messrs. James Howden 
and Co. The Messrs. Hodderwick and Co. have a similar vessel on 
the stocks, nearly ready for launching, for the same company. 

The new French portable fire-engine, L’Extincteur, with its car- 
bonic acid gas and water, was exhibited in Glasgow, last week, on 
the premises of Messrs. W. B. Dick and Co., Springtield Quay, where, 
in the presence of a number of gentlemen, it quickly and-successfully 
extinguished several fires ignited for the purpose of demonstrating 
the power and portability of the machine, 

In the Mechanics’ Hall, Calton, Glasgow, on Monday evening, a 
meeting of the hand-loom factory weavers was held—a class of men 
in Glasgow who have hard, unwholesome work, and very little for it. 
The meeting was held for the purpose of considering the propriety 
of devising a scheme of emigration as a means of improving their con- 
dition. ‘The following resolutions were Rut to the meeting, and 
unanimously carried :—First, ‘‘ That we, the Glasgow hand-loom factory 
weavers, being fully convinced of the importance of emigration as a 
means of improving our social condition, do now use every legal means 
by advertising through all her Majesty's colonies, such as Canada 
and Nova Scotia, and also to apply to the American Government and 
the manufacturers of the United States, and other employers of labour 
there, and do all we can towards making arrangements with the 
various emigration agents in Great Britain and Ireland to promote 
our object.” Second, “ That we, the hand-locm factory weavers of 
Glasgow, form ourselves into a factory society, and contribute each 
twopence per week towards ling out emig' on our own 
account.” And, Third, ‘* That we elect a commitiee for the carrying 
out of the former two resolutions, and pledge ourselves to support the 
said committee in all expenses incurred in carrying out our object.” 

On Saturday.afternoon a trial was made in Portobello, of a new 
penne made for that burgh by Mr. Herkless, engineer, Glas- 
gow. It was tested under a variety of circumstances, in the presence 
of the provost, magistrates, councillors, and other, all of whom 
expressed their unqualified approval. Its capabil'ties and powers 
were first tried at the pond in connection with Provest Craig’s works, 
and it was subsequently tried at several fire plugs having different 
degrees of pressure, when the qualities of tue engine elicited the 
commendation of those present. It is of similar construction to the 
engine ‘built by the same firm for the town of Leith, and which 
rendered such eminent services during the burning of the theatre in 
Edinburgh nearly a year ago. 

The following is a note of the shipments of coal from Greenock 
during the past week :—451 tons, by Kanijoa, for Pernambuco; 1,458 
tons, by Knighton, for Aden; 200 tons, by Meteor Flag, for London- 
di 





erry. 

On Wednesday last the Institution of Engineers and Shipbuilders 
in Scotland, held their monthly meeting; J. M. Gale, Esq., vice- 
a in the chair. The discussion on the manufacture of canvas 

‘or sail-cloth was resumed by a short paper from Mr. P. Carmichael, 
Dundee, and after a few remarks from other members the discussion 
was closed. Then followed a paper by Professor Macquorn-Rankin 
on* The Tenacity of some Fibrous Substances,” the discussion o' 
which was postponed ; after which, an elaborate and carefully pre- 
pared paper was read, on “ Frictional Screw Motions and Applica- 
tions,” by Mr. James Robertson, of the Frictional Gearing Company, 
This paper created a good deal of discussion. A unanimous vote of 
Seees was accorded to the author, after which the meeting ad- 
ourned, 

On Saturday there was launched from the building yard of Messrs, 
Scott and Company, Greenock, a magnificent screw steamer, the 
Agamemnon, of 2,3u0 tons. ‘The engines and boilers are made, and 
will be put on board by the Greenock Foundry Company. 

Owing to tnerenned facilities for loading and discharging, the 





mineral traffic at Granton has greatly increased during the last six 
months, upwards of 3,500 tons of coal alone being weekly shipped 
from that port. The accommodation for vesssls is excellent, there 
being 20ft. of water at low water alongside the pier, while situated 
on the quays aretwu steam cranes of 2U-horse power each. 

On Thursday evening last was held the second meeting this session 
of the Edinburgh Geological Society, Mr. Thomas Ramsay Marshall 
in the chair. After some preliminary business, Mr. John Steedman, 
of Charlestone, read a paper, which was illustrated with diagrams, , 
photographs, and fossil specimens, on “ The Charlestone Limeworks.” 

e first gave a general description of the limestone of Fife as it ap- 
peared ‘at and near the coast-line, and he then proceeded to describe | 
the characteristics of the Charlestone limestone, with the beds of | 
clay and freestone that are interspersed with it. He gave a minute | 
description of the Glen Quarry and the quality of the limestone, aud | 
gave a short account of the fossils that have been found in the | 
neighbourhood. He gave it as his opinion that the corals and other 
fossils found in the ‘carboniferous limestone indicated that the 
climate must have been tropical when that limestone was deposited. 
Mr. Steedman then stated the chemical constituents of the Charles- 
tone limestone, with the constituents of the beds of clay that 
are interspersed. He also gave an analysis of the principal seams of 
coal in the Elgin coalfield as worked in the Wallsend pit. In the 
course of his observations, he stated that at present about 40,000 
tons of limestone are quarried in Charlestone every year, and that 
each quarryman takes out about 8 tons of the stone every day. A 
discussion followed, and at the close a vote of thanks was accorded to 
Mt. Steedman for his paper. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: The Corporation Waterworks; Mersey Docks and Har- 
tour Board: New Railways: The Docks and the Poor Rates—W ater 
ror Lancasnire From CumBertanp—Liverroo, Patent Law 
Rerorm Associration—Norta-Easrern District: The Cleveland 
Iron Trade: North-Eastern Railway— Rovan AGRicuttuRaL 
Society: Zhe Approaching Meeting at Bury St. Edmunds— 
Proaress or Rainway Trarric—SteEaMERS FoR THE MANCHESTER, 
SuHerrietp, and Lincounsurre Raiwway—State or ‘Trade: 
Sheffield: South Yorkshire: Hull—Yue Noxtu-Eastern Raruway 
AND THE Noartu Ripine or YOuKSHIRE. 

Tue Liverpool corporation will apply this session for powers to mak® 

@ new reservoir, roads, and other works iu connection with thei 

waterworks, The proposed pneumatic line of railway between 

Liverpool and Birkenhead is to commence at the bottom of Church- 

street, and, passing underground in a westerly direction along Lord- 

street and James-street, will continue under the Mersey,’ and 
terminate near the Woodside Hotel at Birkenhead. From a calcula- 
tion which has been made, it appears that the ~ of new railway 
planned this year in the immediate vicinity of Liverpool, indepen- 
dently of the proposed branches belonging to the several schemes on 

the Cheshire side of the Mersey, is upwards of 20 miles. By a 

recent decision of the House of Lords the Mersey Docks have been 

adjudged liable to poor-rate, and the amount of the parish claim 
against the Mersey Dock Board (swelled by arrears) is between 
£20,000 and £30,000. Of this sum £12,000 has been paid. 

Mr. T. Dale has brought forward a scheme for supplying Liver- 
pool, Manchester, and other large towns in Lancashire, with 
abundant water from Lakes Ullswater and Haweswater. Mr. W. O. 
Jones objects that Ullswater is polluted by refuse from mines. Mr. 
Dale has written to the Liverpool Water Committee, stating that. the 
polluted streams may easily be intercepted, and still leave an 
exhaustless supply. He says:—“ The lake itself is not the source 
of supply, it is cay the storage reservoir. The source of pure water 
is from the clouds, and falls upon a catchwater area for both lakes of 
about 100 square miles, and taking the depth of rainfall at 140 
inches, being the average of nine years, will give in round numbers 
an average discharge of five and a-half million gallons per square 
mile every twenty-four hours throughout the year, making due 
allowance for evaporation and absorption, or at the rate of five 
hundred and fifty millions average total daily discharge into the two 
lakes, Ullswater and Haweswater. ‘The main pipes I propose to lay 
down have a total capacity of discharge of one hundred and fifty 
million gallons per day, leaving a surplus average daily discharge 
of four hundred millions to flow away down the rivers Esmont and 
Lowther, so that you will perceive there is a considerable margin for 
the diversion of streams bringing down metallic particles from the 
mines. The present store of water in Ullswater Lake must not be 
confounded with the pure and permanent sourcé of supply, viz., the 
rainfall of the catchwater area of the district.” 

A lecture was delivered before the Liverpool Patent Law Reform 
Association last week by Mr. T. Webster, Q.C. Colonel Clay pre 
sided. The lecturer said that great and genera: well-founded 
dissatisfaction exists amongst all classes in reference to the patent 
laws of this country, as at present administered, cannot be denied ; 
and that such dissatisfaction is sufficiently well-founded to imperil 
the whole system, and to lead many persons not otherwise disinclined 
to recognise and respect the rights of property, to doubt whether 
the patent laws should continue to exist—whether, in point of fact, 
in the language of the report of the royal commission presided over 
by Lord Stanley, the price which the public pay for a patent system 
in general inconvenience is not greater than the system is wortn. 
After an exhaustive address, he concluded by offering several 
suggestions, ‘The first was that the recommendation made by 
the commission over which Lord Stanley presided should be 


carried out, namely, that before a patent was issued for an |: 


invention, a careful inquiry should be instituted by a board of 
examiners as to whether there had been any previous documentary 
evidence or publication of the invention, either by grant, or by 
patent, or otherwise. ‘That, he believed, would be a laff substantial 
reform, as it would give the inventor the advantage of all the accu- 
mulated knowledge of the Patent-oftice. The next suggestion was, 
that the trial of patent cases should be before a learned and experi- 
enced judge and two or more skilled assessors, because the present 
mode of trial by jury was very unsatisfactory in its results, owing to 
the ignorance of jurymen as to the question in dispute. The third 
suggestion was, that where patents were obstructed they should 
obtain the power of compelling the holder to give licenses in proper 
terms. A discussion ensued, in which Mr. Walker, Mr. Chadburn, 
Mr. King, Mr. Samuel, and other gentlemen took part, and all con- 
curred in the suggestions thrown out. 

We turn to the north-eastern district. The state of the Cleveland 
blast furnaces is as follows :—In blast, 84; out of blast, 19; total, 
103. There are besides, 14 building. On ‘Change at Middlesbrough 
on Thursday the pig iron market again exhibited the same firm tone 
that it has done tor some weeks past. Pigs being in great request, 
the prices asked by the makers of pig iron were—tor No. 1 iron, 54s. ; 
for No. 3, 51s. On warrant there was a good demand for G.M.B., 
and within the week ten thousand tons have changed hands, the 

rices on Change being—buyers, 51s. 3d. ; sellers, 51s, 9d. cash. 
The present stock in the North-Eastern Railway Company 
warrants’ store is 41,929 tons. In consequence of the scarcity 
of coke some of the makers have been greatly inconvenienced, 
so that there has not been the quantity of pig iron made there 
as otherwise would have been. At the mills the manufacture of 
finished iron has also been brisk, and all the descriptions of make 
have been much sought after at former prices, so that the district 
may, as @ whole, be said to be in a very prosperous position. During 
the week several shipments have been made of pig iron, railway bars, 
jingle iron, merchant bars, cast iron, and wrought iron girders, and 
a quantity of castings of various descriptions. The tranzport of pig 
and finished iron by rail has been very considerable. The progress 
of new works is satisfactory. The York station of the North-Eastern 
Railway is to be made a through one, that is, all traflic up and down 
will pass through it, instead of being shunted out and in as at pre- 
sent. The Team Valley line from Durham to the north of Ferry 





Hill is being staked out, and the work will be let shortly. When it 
and the section from Durham to Gateshead are completed, the whole 


of the through traffic north and south will pass along that line. The 
directors of the North-Eastern Company have given orders for the 
direct branch lines between Newcastle and Sunderland and South 
Shields and Sunderland to be proceeded with, with all speed, in order 
that, if possible, they may be got ready for the spring traffic. Pre- 
parations a~e now being made for the letting of the necessary tenders; 
and it is expected that in a short time a commencement will be made 
with the works, 

Preparations are being made for the approaching show of the 
Royal Agricultural Society at Bury St. Edmunds in 1866. The site 
of the exhibition will occupy a triangular piece of ground on the 
Grange Farm, about 40 acres in extent, and bounded on one side by 
the Bury and Ipswich Railway, on another by the Bury and Sud- 
bury Railway, and on the third by Eastgate-street and its extension 
to the three-arch bridge over the first-mentioned line. The main 
approach to the show-field, which will be enclosed by a stout wooden 


| fence, will be in the Kastgate-street, on the east side of the railway 


bridge, whence convenience of access will be afforded by means of a 
new road. About half-way between the street and the Grange Farm 
will be found on the right the principal entrance to the ground, con- 
sisting of a neat elevation in the Italian style about 300ft. long, erected 
(as are all the offices) of wood, but so constructed that this portion of 
the works may be afterwards taken to pieces and retained as 
part of the permanent plant of the Society. In the centre of 
this building, before which will stand a money-changer’s office, pro- 
vision will be made for twelve registering turn-stiles; on the right 
of these will be found in succession the catalogue office, telegraphic- 
ottice, post-office, parcels-office, police-office, and four exits; on the 
left a room for the transaction of finance business, the entrance for 
the council and exhibitors, the council-room, secretary’s- office, 
lavatory, and four other exits. On passing through the entrance the 
visitor will find on the left the implement sheds, and on the right the 
ground set apart for the machinery in motion. The latter skirts the 
street until it nearly approaches the railway, and occupies altogether 
an area of about 26,000 square yards; the former curve to the left 
past the farm-house and buildings, and beyond these sheds, con- 
tinuing the curve at right angles to the Ipswich line, and abutting 
upon it, will be the sheds for the cattle and horses. ~ 

The traific on the North of England lines has very greatly 
expanded this half year. Thus the Great Northern to Nov. 19 
acquired £790,869, against £745,546 in the corresponding period of 
1864; vse Lancashire and Yorkshire, £865,891, against £810,955 ; 
the London _and North-Western, £2,398,851, against £2,280,732 ; 
the Manchester, Sheffield, and Lincolnshire, £406,166, against 
£372,294; the Midland, £1,021,834, against £987,498; and the 
North-Eastern, £1,439,350, against £1,373,133. 

Four superior screw steamers are now being built for the Man- 
chester, Sheffield, and Lincolnsnire Railway Company. Two of 
them were entrusted to an eminent firm on the Clyde, one to the 
Humber Iron and Shipbuilding Company, and the fourth to Messrs. 
Earle, Hull. The one constructed by the Humber Iron Company is 
in a forward state, and will be named the Lincoln. Her length is 
200ft.; beam mouided, 26ft. din. ; depth in hold, 14ft. 9in. ; tounage, 
old measurement, 667 tons; ditto register, about 560 tons. Her 
engines are of 120 nominal horse-power, with inverted direct-acting 
cylinders, 44in. diameter. She will be rigged as a three-masted 
schooner, with pole masts, and is expected to realise 11 to 124 knots 
at sea, loaded. There will be accommodation for twenty-four first- 
class passengers and officers in a deck-house amidships. ‘ The ship is 
divided into eight watertight compartments by iron bulsheads, and 
has four cargo holds, and i steam winch to each. It is intended, in 
conjunction with the sister ship built by Messrs. Earle, to ran 
between Grimsby and Hamburg; while the ‘two constructed on the 
Clyde will run between Grimsby and Rotterdam. 

here has been no great change in trade matters at Shefiield. The 
teel trade, however, is steadily improving, and is now compara- 
tively busy. There is no falling off in the cutlery orders, which 
are still very large. In several branches of the tool trade a good 
deal of overwork is being done, in order to get off orders promptly ; 
there are very few branches in which business is not active. The 
activity in the coal and coke trade previously reported con- 
tinues, and work is going on satisfactorily. The South 
Yorkshire coal trade is somewhat affected by the restrictions 
which the men have placed upon themselves. As, however, 
Derbyshire and the north are fully prepared to execute orders, the 
inconvenience to the public has not been so great as would be 
imagined. The short-time movement is now carried on at most of 
the collieries, ‘Che demand for coke is still good, both for Staf- 
fordshire and Lincolnshire ;, but if the men continue to work as at 
present, it will soon fall off, and orders will be sent to the north 
and Derbyshire, Trade for Sheffield is good, and also for t 
ironworks in the neighbourhood of Rotherham. The trade of Hw 
is in a healthy condition, The sheds on the quays of the docks are 
altogether inadequate to shelter the vast amount of property of 
various kinds which is constantly arriving for export, or from 
foreign countries, for despatch into the intorior of the country. It 
is also a matter of regret that the powers and appliances of the 
railway companies aud the owners of river craft are nothing like 
what is required for carrying on the immense traffic. The 
timber merchants of the port are complaining loudly that they 
cannot, for want of the requisite rolling stock at the railways, 
and in consequence of the scarcity of river craft, get their timber 
carried into the Midland district, and other parts of the interior. 

It is said that the proposals made by the North-Eastern Railway 
Company for the ratiway accommodation of the North Riding of 
Yorkshire have not given complete satisfaction. 
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Faiontru, Contiery Accivent.—A fatality, resulting in the death 
of three men, occurred at the Brookhouse Colliery, near Hanley, on 
Tuesday night. Working in the pit having been suspended for the 
night, three men—Ephraim Dovey, William Bate, and another— 
were lowered down the shaft in a bowk or tub, in order to repair 
the conducting rods which guide the cage in ascending and descend- 
ing. After they had been in the shaft some time the banksman 
heard an unusual noise in =. and at once directed the engine 
tenter to draw up the bowk. He proceeded to do so, when, almost 
immediately, a volume of flame rushed out of the mouth of the pit 
with the roar of a furnace, and continued for some time. The 
bowk was, however, brought to the surface through the fire, and 
was wheeled aside, apparently containing nothing but a heap of 
rubbish. The attention of the people attracted to the pit was 
directed to the rescue of the workmen, who were supposed to have 
fallen to the bottom of the shaft; and it is said that two hours 
elapsed before the horrible discovery was made that the supposed 
rubbish in the bowk was in reality the charred remains of two of 
the poor fellows, Dovey and Bate. The body of the other man had 
not been recovered when this report was despatched, and there is 
little doubt that he was blown out of the tub, and fell into the sump 
or well at the bottom of the shait. It is conjectured that the acct 
dent was caused by the use of a naked candle or an uncove 


lamp. 
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Das Bessemern in Oesterreich. Eine Zusammenstellung der in 
der Oesterreichischen Zeitschrift fiir Berg-und Hiittenwesen 
ton Jahre 1856, bis zwm Mai des Jahres 1865, erschienenen 
wichtigen Abhandlungen und Berichte iiber das Bessemer’sche 
Eisen und Stahlfabrikations-Verfahren. Mit geschichtlichen 
Vorbemerkungen eingeleitet von Orro FREIHERRN VON 
Hingenav. Vienna: 1865. Manz. 

[THIRD NOTICE. | 
AFTER our close examination of the Swedish accounts of 
the pro; of the Bessemer process in that country, we 
will now more particularly direct attention to the progress 
of the Bessemer process in Austria,as related by the authors 
of the important papers before us. As one of them truly 
observes :—“ Austria is well known to be amongst those 

“countries bountifully provided by nature with pure ores, 

“out of which pig can be produced of that quality and 

“purity required in working by the Bessemer process.” 

The condition of the iron manufactures have in fact been 

for centuries in Styria and Carinthia very similar to those 

in Sweden. With similarly — or even purer ores, the 
jack of fuel has long been felt in Austria, as in Sweden, 

Bessemerising, at any rate, in its present stage, is thus an 

enormous benefit to those countries. 

It is a happy circumstance that the Germans and Swedes 
are not so reticent as others with respect to the publication 
of facts about this new metallurgical process. In the present 
state of the manufacture most of the great producers keep 
their modes of working as secret as it is practically possible. 
This is notoriously the case with od of Essen, and 
also, to an almost equal extent, with MM. Petin, Gaudet, 
et Cie. It is thus interesting to read the statement of an 
eye-witness, a Russian engineer, who doubtless obtained a 
view of MM. Petin and Gaudet’s works from the fact of 
his bringing some large order, that so long ago as almost 
eighteen months he witnessed the stem, weighing some 
6 tons, of an iron-clad being cast in Bessemer metal. 
It also appears that the proportion of carbon in the steel is 
being there determined by the help of the spectrum analysis. 
In Russia the Bessemer process has been some time in action 
at Votkinsk, in the government of Orenburg, and it is in 
contemplation to erect other works of thekind. The first 
Austrian proprietor of iron-works who had sufficient 
enterprise to take up the Bessemer business, was Prince 
Schwartzenberg, at his works at Turrach, in Styria. The 
first trials were carried out under the direction of Pro- 
fessor Tunner, of Leoben, whose father was in former times 
the manager of this same Turrach establishment. The con- 
verter was on the English movable plan, being constructed 
exactly according to the drawings published by Professor 
Tunner in his report on the Great Exhibition of 1862. 
The blowing engine was driven by a Jonval turbine of 
140-horse power; the charge of pig being 25 centners. 
The pig was at first melted in a charcoal cupola, but after- 
wards simply directly tapped from the blast furnace, “ so 
“that in fact no fuel was used except that required for the 
“ preparatory warming of the furnace.” The duration of the 
blowings in was from twelve to eighteen minutes. The 
waste, after the attendants had acquired some experience, 
diminished from 12 to 15 per cent. The slag produced was 
not in the least like the rich blast furnace slags, or such as 
are formed in finery hearths. They were, on the contrary, 
stony, green slags, poor in iron, with an almost crystalline 
structure. Both steel and iron were produced. “Theiron 
“ showed itself more fluid than the steel, but it also cooled 
“down all the sooner.” As regards the quality of the 
steel, little was left to be desired. It could be applied to 
almost all kinds of cutting instruments, but “ for scythes it 
“ showed itself rather too hard, as they cracked in the 
“ working.” The quality of the bar iron was not so good. 
It was red-hot when being tested, as wrought iron is well 
known to be much more susceptible than steel to any 
sulphur. “It must be remarked that the Turrach pig does 
“ not belong to the purest Styrian metal, and that, at the 
“ time of the experiments the blast furnace was working in 
“such a way that it gave almost white iron, which is well 
“known to be not particularly suited for the Bessemer 
“ process.” 

The second firm in Austria which undertook the Besse- 
mer process is that of the “‘ Rauscher Company” at Heft, in 
Carinthia. The history of the work done there is more 
po | interesting and important as, according to the 
advice of Professor Tunner, both the Swedish and English 
methods—that is both the fixed furnace and the movable 
converter—were employed. ‘The first blowing in took 
place on the 4th of June, 1864, with a charge of 25 centners 
of gray pig. The duration of the operation was eighteen 
minutes from the moment the metal was run in to the 
instant it was completely tapped out. Before this was 
done 30 Ib. of liquid gray pig was run into the con- 
verter. The blowing engine, driven by means of a turbine, 
worked with a pressure of from 10} lb. down to 8 Ib., 9 lb., 
and even 33 lb. per square inch. The finished metal ran 
very easily into the moulds, and, after weighing, the pro- 
ducts gave 1843 lb. of very good steel in casting; the crop 
(half pig, half steel) consisted of 129 lb., while 36 lb. lay 
on the ground. Of the 2,530 lb. of pig, 522 lb. were thus 

lost, or about 25 per cent. of the 2,008 1b. obtained. 

The most important and circumstantial account of the 
poomedings at Heft are given by Herr Friedrich Miinichs- 

orfer, in a work dated the 4th of December, 1864, 
contributed to this year’s Berg und Hiittenmdnnische 

Zeitung. This gentleman is the manager of the Heft iron- 
works, so that he has had full opportunities for noting the 
different facts with respect to the employment of the 

essemer process in Carinthia. In the short introductory 
history which be gives of the development of the process, 
he observes, with regard to its career in Sweden, that to 
the perseverance displayed in that country is due the fact 
“that this most important metallurgical ‘process has been 

saved and developed.” This opinion we consider to be 
at the least exaggerated, as it leaves out of account Mr. 
mer’s own strenuous exertions in England. After 
ibing at some length the different arrangements for 
ening the pig, Herr Miinichsdorfer enters into the 
tails of the special apparatus for “ bessemerising” proper. 





The blowing = pe for giving a blast of a pressure of 
from one to one and a-half atmospheres, consists of a blowing 
engine, consuming from 120 to 180 horses’power. This power 
is obtained by concentrating in a reservoir the extra water 
which is not used in the turbine driving the blowing appa- 
ratus for the blast furnaces. It was found that an extra 
quantity of water, amounting to five cubic feet per second, 
could be utilised beyond that used for keeping the blast 
furnace going. This extra quantity is led into a reservoir 
of a capacity of 152,000 cubic feet. With the use of from 
twenty-seven to forty cubic feet of water per second—the 
storing reservoir being fed at the rate of five cubic feet— 
and taking an average duration of the blowing in of 
eighteen minutes, from ten to fifteen blowings in could be 
carried out in twenty-four hours. As, however, according 
to experience, about half the amount of blast required in 
blowing-in has to be previously employed\in warming the 
furnaces, there remained from six to ten blowings-in “ per 
“ working day of twenty-four hours.” This water is thus 
conducted to a Jonval turbine of 140-horse power, driving a 
blowing engine, which is stated to be according to the 
patent of Messrs. Leyser and Stiehler, of Vienna, but which 
ap to be on the same plan as the engines constructed 
in England according to Mr. Bessemer’s patents. The blast 
reaches a regulator, made of boiler plate, and containin 
600 cubic feet. It is provided with a safety valve, an 
with a 12in. pipe, 120ft. long, leading to the Bessemer 
converters. he Bessemer converting workshops are 
— just in front of the blast furnaces, 8}ft. below the 
evel of the ground, and covering a surface of 1,152 square 
feet. It was at first intended to set up two converters on 
the “ English plan.” Professor Tunner, however, happened 
to direct Herr Miinichsdorfer’s attention to M. Boman’s 
now well-known treatise on the Bessemer process in 
Sweden, while it was yet in manuscript, and in his hands. 
“ The practical descriptions contained in Boman's account 
“ determined the Rauscher Company to alter their original 
“ plan, and to erect a Swedish furnace near the English con- 
“verter.” This and othercircumstances contributed to some- 
what delay the starting of the works. The blowing engine is 
greatly praised. “ With an area for the blast of 3°5 square 
“ inches, and making from eighty to eighty-five double 
“ strokes per minute, the blast blowing into the atmo- 
“sphere, a pressure of 15 (Austrian) lb., = 1°25 atmo- 
“ spheres” was obtained in the preliminary trials, About 
three-fourths of the water-power was employed to produce 
this effect. The engine is made with a horizontal cylinder 
2ft. in diameter, and with a stroke of 2ft. It — that 
no repairs have been required after some 196 blowings in, 
and it only happened that one of the india-rubber rings had 
to be changed after the 110th operation. As a proof that 
the air regulator was of the requisite size, the pressure 
gauge does not vibrate by even one forty-eighth of an inch. 

mmediately, however, after the blast is let on, the air gets 
heated to an amount, which, according to experiments 
which were conducted, rises with 90 half strokes per minute, 
and during a blowing-in of twenty minutes, to 77 deg. centi- 
grade at the end of the experiment. At the end of the 
air pipe the thermometer nevertheless showed only 15 deg. 
centigrade, with an external temperature of 8 deg. centi- 
grade. Further on weread thatthe blast for the English con- 
verter is taken through clay tuyeres at the bottom, and that 
each of these has several openings from four-twelfths to six- 
twelfths of an inch in diameter. The blast passes through 
forty-two openings like this, the total area amounting to 3-5 
squareinches. The outside is of boiler plate, lined with a fire- 
proof composition 6in. thick. It ap that the manufacture 
of the clay tuyeres was attended with great difficulties ; 
“they have to be well stamped, pressed, and carefully 
burnt, or else they get lifted off by the high pressure of 
the blast.” The first were procured from the Imperial 
Porcelain manufactory at Vienna, and they only lasted from 
eight to ten blowings in. Those made at Heft consist of 
one-half quartz and one-half fire-clay from Blansko. The 
composition lining the converter consists of two-thirds 
quartz and one-third of Blansko clay. “The Swedish 
furnace is in two parts, the bottom part with the blast 
casing of cast iron, through which the tuyeres are inserted, 
and the removable top—that is acylinder of plate lined and 
covered over with fire-bricks. It is in fact the same as 
that described and illustrated in Boman’s work. The 
bricks and tuyeres made at Heft contain from three- 
fourths to one-half of quartz, and from one-quarter to one- 
half fire clay. They are compressed in cast iron moulds, 
and are well burnt. Before actually working the furnaces, 
&c., the men were well drilled for some time to go through 
the different operations with the furnaces empty and cold— 
a good plan for adoption with a personnel as yet practi- 
cally unacquainted with the processes. The English con- 
verter was first tried in September, 1864. 

In using the Swedish furnace it is first heated with 
charcoal, a blast of air of from i lb. to 1b. pres- 
sure being let in for about half an hour to gently fan 
the flame. The charge of iron, of from 25 to 30 centners, 
is then tapped from the blast furnace into a ladle smeared 
with clay and previously heated, Any slag isskimmed off, 
and the ladle is lifted up by the crane, and its contents are 
turned over into the funnel of the furnace. “ The blast is 
in the meantime let on to about 8 lb. or 9 lb. pressure, in 
order to blow out any charcoal which may happen to be in 
the furnace. When the ladle has the correct position over 
the funnel a simple lever arrangement lifts up the plug at 
the bottom, ‘and the pig flows inin one or twominutes through 
the funnel into the furnace. At the beginning of the 
blowing in the blast is taken at 51b., and generally rises 
during the operation, so that at last the normal pressure of 
from 91b. to 10 1b. is attained. The opening of the funnel 
is then stopped up with a clay plug, sand is placed upon 
it, and a cast iron plate is laid over all.” 

“ Already during the running in, (says Herr Miinichsdorfer) the 
flame, of a conical form, streams out of the furnace throat, showing 
a og pe colour, and, at the top edge of the cone, a long comet- 
like of sparks. The individual sparks are bright, long, and 
narrow, and not uncommonly separate at the furthest tip of 
the flame, in the shape of forks. A short time alterwards— 
according to the quality of pig employed, from one-half to 
four minutes—the flame of the coue gets brighter, and sometimes 
changes from yellow to a pale reddish tinge. At the edges it 





is of a dirty white colour, with a dark‘cone in the and violet 
streaks are often noticeable at the edges, and in the itself. 
These phenomena also last only from one to four minutes, the violet 
stripes disappear, the flame a pale w, more 
intense, denser and nam it considerably brightens ; it strikes the 
opposite wall of the building, which is covered with cast iron plates, 
coo eun Coeeuaine into rays. Up to the of this 
phenomenon (the forerunner of the boiling there elapses, 
according to the quality of the pig, and under ordinary circum- 
stances, two to sixteen minutes. This first stage (up to the 
beginning of the boiling) is termed the “slag f period ” 
(Schlackenbildungs Periode). The gauge rises, angst conse- 
sequence of the clogging up of some of the tuyeres, to 11-14 lb., and 
rather higher with gray than white iron. At the of the 
boiling it sinks, however, 1 lb. or 21b. With very gray ( ) 
Pig, containing much uncombined carbon, the — consider- 
ably overlaid; the flame entirely draws back into, throat, is 
inactive, gives out murmurs, and produces few but strong sparks, 
In consequence of this stopping up of the tuyeres the first stage 
necessarily lasts very long; while, on the other hand, the boiling 
stage lasts only 5—8 minutes.” 

Herr Miinichsdorfer says that in one instance of the con- 
version of very y pig, with which the tuyeres got 
stopped up after five minutes, lasted forty minutes ; r 
forty-five minutes the flame again brightened up, showin 
sparks and violet stripes. The slag-forming period las 

irty minutes, the gauge rising to 16 lb. 

Under ordinary circumstances the flame at this period 
gets more and more violet and intense, often unquietly 
flickering :— 

“ The tail of sparks at the top edge of the flame iskept up,but is no 
longer so dense; the separate sparks are » narrower, and 
dimmer; at last se yellow balls of , accompanied with 
bright star-shaped iron sparks, leap out of the furnace in arched 
streams, In the furnace itself is heard a noise with distinct deto- 
nations, till the first stormy jet of slag, containing but little iron, and 
accompapied with a dense brown smoke, takes place. en the 
furnace works hot these jets are quickly and strongly repeated, and 
there is sometimes more, sometimes less, slag projected out of the 
furnace throat. When cold this slag is light bottle green and 
black, very porous, and contains many small iron nodules. As soon 
as the first projection takes place, the pressure of the blast is 
diminished. During the-boiling period, the furnace is worked 
under a pressure of 7 lb. to 8 Ib., in order to prevent the too 
violent boiling and powerful projections of the matter, with the 
consequent waste, With each jet, which is pon gay - by an 
montage noise in the vie = blast is “pe A hd the same 
reasons, down to 4 1b. to4}1 eA spe g means 
of a regulating cock, placed at a suitable of the blast vipa and 
which can be so turned that a portion of the blast flows through an 
adjustable exhaust valve, which, however, never lets the pressure 
fall below 4}1b. When the projection of slag bas ceased, the regu- 
lating valve is closed, and the gauge again rises to 7 Ib. or 8 Ib, 
The flame always remains clear and bright during the boiling period, 
but from one to four minutes after its commencement it gots brighter 
and more whitish, at the edge of the cone, and from one-quarter to 
one-half of its length, showing separate light blue stripes, which are 
even sometimes quite of a light blue tinge. This is the sign of the 
commencement of the ae The phenomenon takes place 
sometimes earlier, sometimes later, and the length of this tinge 
increases towards the end of the boiling period. At a 
tions of iron and slag are thrown bundle-like against the of 
the building, spirting out thousands of conical and star-shaped 
sparks. The interval of time between these violent jets gradually 
increases; they at last entirely cease, the flame gets gradually 
quieter, falls somewhat down, getting shorter, broader, and more 
transparent, with a dirty white, mingled with light, blue tinge. 

is ap) nce is the fining stage proper, decarboni- 
sation Toe place in the boiling, and we work during this period 
with from 7 Ib. to 10 lb. pressure.” 

The ope period lasts, according to circumstances and 
the quality of the pig, from four to sixteen minutes. If 
the metal were tapped at the beginning of the fining 
stage, and thus at the ap nce of = flame ey 
only pig would still be obtained. Our author further ob- 
serves that decarbonisation proceeds rapidly at this period. 
The peculiar tinge of the flame, the duration and amount 
of the pressure, are the most important points for deter- 
mining the ending of the process. “To always get steel of 
about equal hardnessrequires exact observation and practice.” 
The appearances in the flame are at present the main 
guides everywhere for determining when the + 
shall be stopped, and the metal tapped; and it is for 
reasons that we have given in full the phenomena presented 
in the Carinthian converters. 

Herr Miinichsdorfer goes on to say that at Heft a short 
time sufficed to make either or soft steel as re- 
quired. The fining stage lasts, according to the hardness 
of the steel, from one to four minutes. With very 

ig, however, the flame remains, from the beginning of the 
iling period to the end of the process, bright and without 
being tinged with blue, so that the determination of the 
riming stage is then uncommonly difficult, as the transition 
rom the boiling stage takes place almost without any 


marked signs. 

“In making steel in the Swedish furnace the produce is into 
a ladle underneath. The tap-hole, of 16in. area, is with a 
1-in. thick fire-brick, upon which is inserted a cast iron made 
with a lug and smeared with clay. As soon as the is given 
for tapping, this stopper is knocked cut, the brick is in, and 
the cial tows into the ladle. 1n order to prevent the formation of 


scale this ladle is previously made red hot, one per cent. of the 
charge of liquid pig baving been previously run into it from the 
blast furnace; this is done in order to prevent the formation of 
porous ingots, or of cold-short steel. 

The filled ladle is lifted by the crane and brought over the moulds 
and there em . These cast-iron moulds have been previously 
smeared with plumbago and well warmed. The steel flows out 
through a hole in the bottom of the ladle, which can be opened and 
shut by a lever. The mould gets ually filled up to within a few 
inches of the edge by the action of the crane, and it is covered over 
by means of a cast-iron plate smeared with plumbago, which is 
keyed to the moulds by means of its lugs, in order to prevent the 
rising and boiling out of thesteel. Atthe wag My moulds 
to acton a turntable, the ladle itself being fixed, ‘The moulds were 
brought one after another under the bottom opening of the ladle. 
But this arrangement has shown itself to be slow, and we intend to 
set up @ more complete casting apparatus when the works get en- 
larged. When the furnace is emptied a gentle blast of from 3 lb. 
to 4b. re is let on, in order to keep the tuyeres from 
up. The cover of the blast casing is then quickly taken off, 
tuyeres cleaned and examined as to their ; if they have 
burnt down to 3in. they must be “* The steel ingots are 
then allowed to cool, and the moulds lifted off by the crane. At 
Heft we uced ingots of from 6in. to 12in. square, 36in. to 40in. 
high, and weighing from 2 to 12 centners. 

The casting of the steel through the bottom is unavoidable, in 
order to get ants free from slag ; but it is difficult if, the steel be 
not very fluid, as the opening in the bottom otherwise gets stopped up. 

The method of proceeding with the English furnace or converter 
is similar. The retort is cleared of the charcoal after having been 
well warmed by being turned over; it is then laid horizontally, the 
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pig is poured in at the throat, whereupon the blast is let on, and , 
the retort turned back. 


At the end of the ‘process it is again brought back horizontally, , 


the blast is stopped, and the metal poured ont at the throat into the : 
ladle. A gentle blast is again let on for the reasons given above, 
the bottom cover of the blast casing is lifted off, the tuyeres cleaned, 
and examined as to their length. 

The appearances of the flame are the same in the English con- 
verter as in the Swedish furnace, only still more intense. The 
process itself is much more violent, particularly during the boiling 
period, the eruptions are extremely forcible, and a violent drumming 
sort of noise is heard. The blast is let on at 12 lb., and rises to 16 lb, 
pressure during the stage when the slag is being formed. We work 
through the boiling period with 9 Ib., and recede during the erup- 
tions to5lb. The blast presses with from 8 lb. to 10} lb. during 
the fining stage. No flame atall streams out of the throat during the 
period when the slag is being formed, but only sparks. The flame 
only begins with the beginning of the boiling, during which it is 
often intensely blue for a short time. 

The phenomena of flame previously described are of the usual 
kind; but these appearances differ occasionally, as to their intensity, 
according to the kind of pig, the degree of heating given to the 
furnace, the greater melting down of the furnace sides, the presence 
of more or less slag in the furnace from the previous charges—the 
process being accordingly shorter or longer. 

The column of iron is 14in. high in the English converter with a 
charge of 30 centners, and about 8in. in the Swedish furnace. 

It is unfortunate that no exact comparison can be made 
here as to the relative advantages of the two plans, as the 
movable converter itself had to be stopped after twenty-four 
blowings in, from a want of tuyeres. He, however, seems 
to prefer the Swedish furnace. “ For inferior kinds of pig, 
“ such as those in England, where complete decarbonisation 
“ takes place, pure iron being afterward added to produce 
“ the carbonisation ; the movable retorts are probably pre- 
“ ferable to the Swedish.” 

The cost of taking out the metal seems to be rather less with 
the English furnace. The first cost is higher, but the English 
converter has the advantage that, in the case of any accident, the 
process can be at once stopped. With the Swedish furnace, on the 
contrary, there is the danger that the tuyeres and blast casing may 
get stopped up. The mechanical work is rather simpler than with 
the Swedish furnace. With dark gray iron the stopping up of the 
tuyeres is less liable to take place, on account of the entry of the 
blast from the bottom. The process, particularly the period of the 
formation of slag, is then shorter than in the Swedish furnace, and 
for this kind of iron I should prefer the English furnace. 

Herr Miinichsdorfer appears to accept M. Grill’s mg 4 
of the Bessemer process which we gave in our last. He 
observes, as a proof of it, that the duration of the period of 
the formation of slag (chlackenbildungs periode) depends 
upon the amount of silicon and the amount of the pig sub- 
mitted to the operation. White iron, yore in silicium, 
then passes quicker into the boiling period. ‘They thus had 
cases at Heft with white pig in which this period lasted 
only one to two minutes—in fact, even cases in which the 
boiling took place as soon as the pouring in began. With 
dark gray pig, on the contrary, the slag-forming period 
lasted from six to forty minutes with the same height of 


auge. 
‘ All the objections made against the Bessemer process were 
fully met by the results obtained at Heft. The porosity of 
the ingots, which is sometimes caused by the development 
of gas after the pouring in, was not found to in any wey 
deteriorate from the goodness of the metal. The individual 

ores welded well together, and the fracture showed a 
Somepenceumnens which is scarcely obtainable with any 
other process. The only objection seemed to consist in the 
production of much crop, with its low value. Truly 
enough, in the Bessemer process the blast replaces the 
brute force of the workman, and the process is, and always 
will be, an intellectual process. 


The Slide Valve Practically Considered, By N. P. Burau, 
Engineer. E, and F. N. Spon, London, 1865. 

Mr. BurGnH’s merits as an author are so well understood, 
that we need not dwell on them, It will be sufficient to 
say that he has never written anything better than this 
little book. Its pages are devoted to a practical con- 
sideration of the Slide Valve, principally as adapted to the 
Marine engine ; very little allusion is made to the peculiar 
action of the link. In fact, the author has adhered almost 
exclusively to a single subject, and on the whole he has 
treated it very fairly. We are not Se ree to endorse the 
modes of reasoning by which he has arrived at certain 
conclusions, neither are we disposed to state that they are 
erroneous. For the most part his deductions at least, are 
accurate in a practical sense, and by following his rules the 
engineering student may design some excellent slide valves. 
The illustrations form the most valuable feature in the 
volume, being selected from actual modern practice as re- 
presented by eminent firms, and in this respect the book is 
infinitely superior to treatises of a similar nature in which 
the authors rely on ideal examples of construction. 

The publishers have got up the volume very nicely, in 
a convenient form, and it is exceedingly well printed, in 
large type, on excellent paper. 











NEW RAILWAY BILLS. 


Tue notices of intended application to Parliament for railway 
purposes in the session of 1866 are very numerous, exceeding in 


Aldgate to Mile-end Old-town ; and a line from Kensington to West- 
minster. It is also proposed, in conjunction with the Metropolitan 
District Company, to construct a Pneumatic Des branch from 
Brompton to Cheyne-walk, Chelsea. The Mid-London Company 


pro to make a railway from the West London at Shepherd’s- 
us 


to the London, Cha and Dover and Metropolitan 
railways, near Smithfield, aud to make new streets from New Bond- 
street to Hanover-square; from Tottenham-court-road to Lincoln’s- 
oe and from thence - eo ng yee —-, 
ways Company propose to lay down rails upon »the streets e 
conveyance of passengers from Upper Holloway to Shoreditch, and 
from Seven Sisters-road to Totte urt-road. The Waterloo 
and Whitehall Company propose to extend their railway from 
Waterloo-station to Newington-butts, The Clapham and London- 
bridge Company propose to form junctions with the latter line to 
Mewingten bet and to make a railway from Clapham-common at 
the Elephant and Castle, and thence to London-bridge. The City 
and London-bridge Company propose to make a railway from the 
corner of St. Thomas’s Hospital, passing under the Thames to 
Leadenhall-market, and from thence to the East Indian Railway- 
house, Alderman’s-walk, and in its course to appropriate the under 
surface of streets and = men The London, Chatham, and Dover 
Company intend to make new streets in St. Ann’s, Blackfriars, the 
main one being from Earl-street to Ludgate-hill opposite the Old 
Bailey; and railway curves at Peckham, Denmark-hill, and 
Knight’s-hill. The Thames Subway Company propose to make 
subways from Deptford under the Thames to the Isle of Dogs, with 
approaches. The Bricklayers Arms and Elephant and Castle 
Junction Company propose to construct a railway between those 
stations. The East Loudon Extension Company propose to make 
a railway from the authorised main line of the East London at 
Whitechapel to West Ham, and to Galleons Reach, near the Victoria 
Dock, and a branch to Mile-end Old-town. The East London 
Company propose to make a railway from Deptford to Vauxhall 
station of the South-Western Railway, and junctions with it at 
South Lambeth-road ; and with the Chatham and Dover at Camber- 
well. They also propose to make an up-junction with the Great 
Eastern Railway at Bethnal-green; and pe a junction at the Brick- 
lane goods station. The London, Chatham, and Dover and the 
South-Eastern companies jointly propose to make new railways 
from Blackfriars-road station to Clapham, Kennington, and Brixton. 
The Regent’s Canal pra J propose to make a railway from the 
King’s-cross station of the Metropolitan Railway, to Islington and 
Limehouse, with branches. ‘The Pneumatic Despatch Company 
ptopose to purchase vaults and cellars under the public streets, 
without the necessity of purchasing the houses to which they are 
attachéd. The Metropolitan District Company propose to purchase 
lands and houses at Kensington, Westminster, Holy Trinity the 
Less og ), Garlick-hill, Queen-street, King William-street, Love- 
lane, St. Mary-at-hill, St. Dunstan’s-hill (near Great Tower-street), 
Redcross-square, Seething-lane, Trinity-square, and Barking-church- 
—_ with power to underpin buildings in its route. The Great 
orthern pro to purchase additional lands in the parishes of 
St. Pancras, Bt. Mary, Islington, and at Hornsey and Enfield, and 
to widen the main line near the Caledonian-road ; but the moreim- 
portant powers are those sought for mutual traffic arrangements with 
the Great Eastern Railway Company, by which at least three London 
stations—King’s-cross, Great tern, and Liverpool-street, City, 
and Fenchurch-street—will practically be placed in the hands of one 
company, chiefly for the accommodation of long traffic. How the 
surburban districts, stations, and approaches to them are to fare on 
those lines must depend upon Parliament. In the outer circle the 
Great Northern propose to make a line from Potter’s-bar to Barnet 
and Hendon, and from Hertford to Stevenage. The Midland propose 
to purchase additional lands in Kentish-town, Blackwall, Middlesex, 
and Esssx. The Great Eastern propose to make short railways at 
Hertford and Enfield, and to alter levels at Hanger-lane, to 
make a branch from near the latter place to the Alexandra Palace 
and Park, now in course of construction. A new company pro- 
pose to construct a railway from the Midland to Barnet and Hendon. 
The Muswell-hill Estate Company propose to construct railways in 
the Alexandra Park to form junctions with other railways there. 
The Metropolitan and St. John’s Wood Company propose to extend 
their line from Hampstead to the Midland Railway at Hendon, to 
the Alexandra Park branch of the Edgware, Highgate, and London, 
and to the London and North-Western at Hampstead. The Edg- 
ware, Highgate, and I.ondon Company propose to extend their line 
from Hendon to Barnet. The Hampstead, Highgate, and Charing 
Cross Compan poe to make railways from the North-Western 
and Charing Cross lway northwards to the Hampstead Junction 
Railway, and to the North London, Highgate, and Alexandra Park 
branch. It is at to make a railway from the North London 
at Islington to Holloway and Hampstead ; from the Tottenham and 
Hampstead Junction to the Great Northern at Holloway ; to make 
railways from the Acton and Brentford Railway to Hounslow; to 
make a railway from the Metropolitan District Railway at 
Kensington to Putney, Wimbledon, and Richmond. The 
North Metropolitan Company propose to make a railway 
from the Great Western, near the Southall station, to the 
River Thames at Galleons Reach, with branches to the London and 
North-Western at Harrow, to the Midland at Hendon, to the Great 
Eastern at Hackney, and to the London and Tilbury Railway at 
West Ham. On the south of London it is proposed to construct 
new railways from Brixton to Clapham and Balham Hill, and to 
the Croydon and Balham Railway. The Crystal Palace and South 
London Railway penmeng propose to make railways to the South- 
Eastern and London, Chatham, and Dover railways. It is proposed 
to make'a railway from Wimbledon and Croydon at Mitcham to 
Kingston-upon-Thames ; also to construct railways from the South 
Croydon Railway to Reigate, Dorking, and Notley-lane Farm; to 
make a railway from Kingston to Surbiton and Epsom Downs. 
The Great Western and Brentford pro to make a railway from 
near Southall to the South-Western Railway at Twickenham. It 
is proposed to make a railway from West Drayton to Staines; to 
make a railway from the London, Chatham, and Dover, in a direct 
line, to Croydon ; to make a new railway to Epsom Downs. The 
South-Eastern Company propose to make new lines from the 
Mid-Kent Railway at Addiscombe to Croydon and the Caterham 
Railway. The ee J comprise nearly all the new railwa: 
projects for the metropolis and suburbs, Probably the most difficult 
among the others are the Birkenhead and Liverpool, from the 
Birkenhead ee under the Mersey to Liverpool, with exten- 
sions in Birkenhead to the Hoylake Railway, and at Liverpool to 
the Liverpool Central Station and to Garston, The Mersey 
P. tic Company propose to construct a railway on the pneumatic 





number those of any preceding session since 1846. The ber of 
viotices issued is about 450 for 1866, as against 415 for 1865, 360 for 
1864, and 280 for 1863. Plans and sections for new railways and 
works have just been deposited with the Board of Trade for 340 
bills. The powers sought in many of the notices for extensions of 
time to purchase land and complete works, for deviations from au- 
thorised lines, increase of capital, and entire abandonment of certain 
lines authorised in the two preceding sessions, testify to the hasty 
mode ia which many of them were designed, and the unsatisfactory 
nature of the inquiry adopted by Parliamentary committees. The 
enormous costs incurred by those annual inquiries, and the unver- 
tainty of their results, instead of tending to diminish the number of 
those applications, it is feared that they form the great inducement 
to lawyers, engineers, and others to endeavour to swell the number 
every session. Bills for extensions of railways not yet commenced, 
and for others in course of construction, are comparatively very 
numerous, and ought to attract attention in the new Parliament, 
The Metropolitan Railway Company seek for additional powers to 
substitute an open cutting for a tunnel on the Notting-hill and 
Brompton extension of their line; to purchase lands and houses at 
Paddington, in Marylebone-road, in St. Pancras, in Euston-road, 
near King’s-cross, in Ely-place, Holborn, in Bishopsgate-street, in 
Aldgate and the Minories. They also pro} to construct on the 


Pneumatic Despatch system “collecting lines” from Baker-street 
station to Oxford-street, from the Portland-road station to Marl- 





borough-mews, from Gower-station to New Oxford-street, from 


YP 

rinciple from Church-street, Liverpool, and thence under the river 
ersey to near the Woodside Hotel, Birkenhead, and the North 
British (Taybridge), for a high-level bridge and railway from the 
North British line across the Tay to Dundee, forming junctions 
with other railways at and near Dundee, The contemplated 
working and traffic arrangements and amalgamations are rather 
extensive, the most important being that of the Great Northern, 
Great Eastern, and the Manchester, Sheffield, and Lincolnshire 
Hailway Companies, for mutual traffic arrangements, running 
powers over the lines of the others, with use of stations and sidings, 
appointment of joint committees to regulate and fix fares and 
rates over all and any portions of the three railways. Then, 
again, instead of the Great Eastern being obliged to make a 
orthern Extension line, as contemplated in the two past 
sessions, through Lincolnshire to Doncaster, the Great Northern 
Company propose, as per notice, to sell the Great Eastern a 
moiety of the Seating and March, and of the Great Northern 

loop line between vr ewes J and Gainsborough, and 
of the line between Gainsborough and Doncaster stations, and to 
appoint a joint committee. It roposed to enable the Great 
tern to run over the Gainsborough and Doncaster and the West 
Ridiug and Grimsby Railways, and in return to enable the Great 
Northern to run over the whole undertaking of the Great Eastern 
Railway a the two companies affording each other mutual 
facilities for interchange of traffic. The Great Eastern,|by means 





of another notice, are to be at liberty to make traffic arrangements 
with the Lancashire and Yorkshire, and Manchester, Sheffield, and 
Lincolnshire Companies. Those arrangements are as close to an 
amalgamation of thethree comgentes as possible.. Another of those 
mutual arrangements is inten: to enable the Midland and the 
Great Northern Railway Companies to become equal and joint 
owners with the Manchester, Sheffield, and Lincolnshire, of their 
new direct line, authorised last session from Manchester to Liver- 
pool, and also of the central station there. The Great Western have 
only one bill, giving them further powérs to make short railways 
in Walee, to purchase lands at various near London, Reading, 
Oxford, Gloucester, wa rae | Shrewsbury, Stratford, and other 
places. To construct a branch to Halesowen, and to accept the 
transfer of the Wellington and Drayton, the Nantwich and Market 
Drayton, the Llangolen and Cofwen, the Wale of Llangollen, the 
Stourbridge, the +in+Artien; the the Berks and 
Hants. Extension, the.Ely Valley, and the Stratford-upon—Avon 
Railways ; the dissolution of these companies. and transfer of the 
Hammersmith and City Railway.. The Lancashire and’ Yorkshire 
propose to make the North Lancashire gone LittlHarwood 
to Habergham and: Bolton, the Astley Bridge branch, the West 
Riding branches, and to ask for an extension of time to make certain 
branch railways. ‘The Londen and North-Western propose to 
amalgamate the Whitehaven Junction and the Cockermouth and 
Workington Railways with their undertaking. To make a new 
dock at Garston and works ‘at Lime-street tunnel, and new roads at 
Liverpool. To purchase lands in ten’ counties and extend time 
for completing the bridge over the Mersey at Runcorn, and for 
sale of surplus land. .Lo make new railways in the counties 
of Chester, Salop, Stafford, Flint, and the West Riding 
of Yorkshire, and to make agreements with the Great Western 
Railway Company. The London, Brighton and South Coast pro- 
= to make a railway from the west front of the Crystal Palace to 

roydon, a branch from Croydon to the Balham-hill line, a line 
from Croydon to the company’s West End and Crystal Palace line 
near the Streatham tunnel; to contribute towards the Surrey and 
Sussex and the Chichester and Midhurst railways, and to purchase 
the Mid-Sussex and Midhurst Railway. The London and South- 
Western propose to make the Brentford curve line from the Great 
Western and Brentford line at Isleworth to' the company’s loop line, 
and also a junction with the company’s Kensington and Richmond 
line; to make a railway from Canford Magna on the Dorchester 
line to Longfleet, Poole, and an extension to Bournemouth. The 
London, Chatham, and Dover propose to improve the Queenborough 
Pier and widen it; to purchase additional lands in London, Kent, 
and Surrey, and to purchase the Sittingbourne and Sheerness Rail- 
way; to make a branch to Chatham Dock: , and, in conjunction 
with the South-Eastern, a railway from Bromley to. Farnborough 
and West Wickham, and also from Blackfriars-road to Clapham, 
Brixton, and Kennington. The Manchester, Sheffield, and Lincoln- 
shire propose to vest the powers of the Extension to Liverpool Act, 
1865, in the Great Northern and Midland, jointly with thtmselves, 
each to contribute one-third of the cost; and also a similar arrange- 
ment with respect to the Liverpool central station; to widen a 

rtion of the main line near Manchester, to make a branch to the 

tockport and Woodley line, to make new lines in connexion with 
the extension to Liverpool at Ashley, Warrington, Allerton, and to 
the Garston and Edgehill line of the North-Western, and to enable 
the Great Northern and Midland to subscribe also mutual working 
and traffic facilities with those companies, and to construct a central 
station in Manchester to which the other two companies are to sub- 
scribe. The Midland propose to purchase additional lands in seven 
counties, and to make arrangements with the Great Western 
as to lines and. stations at Malvern; to make branch rail- 
ways in the counties of Nottingham, Chester, Derby, Lei- 
cester, Stafford, Warwick, Bedford, city and county of 
Bristol, Middlesex, and the West Riding of Yorkshire; to 
make railways from the North-Western at Settle to Hawes, Appleby, 
and Carlisle; and from Ashby-de-la-Zouch to Nuneaton. Also 
extensions from the main line at Aston’to the Cannock Chase and 
Wolverhampton and Wallsall Railways and to Wednesbury. The 
North British propose to amalgamate the Leadburn, Linton, and 
Dolphunton, and the Edinburgn and Bathgate Railways with their 
undertaking. To make a high level bridge and railway across the 
way to Dundee and branches there to other railways. To make 
four branches in and neat Glasgow, several branches between Glas- 
gow, and the Glasgow and Coatbridge and the Monkland Railways ; 
branches at Coatbridge, Camps, Addiewell, Broxburn, and Borrow- 
stowness. To purchase additional lands in the counties of Dum- 
barton, Lanark, Linlithgow, Edinburgh (and city), Roxburgh, Fife, 
Clackmannan, and Perth, and to make five branch railways; to 
make a deviation from the main line at St. Margaret's; and to make 
arailway from the Edinburgh and Glasgow Railway to Stirling, 
with branches to the Monkland and to the Stirlingshire Midland 
Junction Railway. 

The North-Eastern Company propose to make a railway from 
Gilling to Helmsley and Pickering, from near Leeds to Wetherby. 
To construct railways at Norton, Ferryhill, and Hartlepool, to make 
a timber pond in lepool slake, to’alter roads arid subscribe 
towards the Hexham and Allendale Railway. ‘To construct rail- 
ways from Knaresborough to Boroughbridge, at Pilmoon and at 
Malton. To make lines between the Middlesborough and Cleveland 
branches, and between the Ayton and North Yorkshire and Cleve- 
land branches; and also near York, together with a new station 
there. 

The South-Eastern propose to make new lines at Greenwich, and 
from Tenterden to Appledore, to purchase additional lands in Surrey 
and Sussex, and to construct a Custom-house at Dover. To makea 
line from Addiscombe to Croydon, and to the Caterham and South- 
Eastern railways; and also jointly with the London, Chatham, and 
Dover to make a new line from Beckenham to East Grinstead, 
Lewes, and Brighton, with branches to Godstone and Edenbridge, 
Newhaven. ; 

These, taken in conjunction with the list of gine and sections of 
new railways and works deposited with the Board of Trade, will 
give an idea of the Parliamentary railway work for next session. 
Considering that the aggregate capital authorised in the two past 
sessions, for 480 railway bills, amounted for the construction of 
3,360 miles of railway and other works to about £100,000,000, it 
must be admitted that the railway companies, the lawyers, and the 
engineers have done their part towards the work of next Session.— 
Times. ’ 





THE ORIENTAL AND AUSTRALIAN MAILS. 

Tue. slow rate at which the mails for India, China, and the East 
are conveyed after reaching Suez, has recently led to the publica- 
tion in India of the terms of the contract between the English 
Government and the Peninsular and Oriental Steam Navigation 
Company, and the method in which that contract has been carried 
out. The distance from Suez to Bombay is 2,972 miles, which the 
mail steamers usually run in fourteen days. The distance from 
Liverpool to New York is 3,074 miles, and the track a boisterous 
one, but accomplished with much regularity by the Atlantic mail 
packets in nine or ten days. The Oriental mails thus travel this 
portion of their sea} passage at from 40 to 50 per cent. less speed 
than the American mails are carried. 

By the contract between the Government and the company, the 
latter agree to carry the mails at an average speed per voyage of not 
less than ten knots per hour, the penalty for not attaining that speed 
being 50,000 rupees. In the year 1863 the average speed at which 
the mails were actually carried was nine and_a half knots, and in 
1864 less still~or nine knots; but although the company did not 
carry out the terms of the contract, the penalty was not enforced by 
the Government. The total sum received by the Peninsular and 


Oriental S Navigation Company from the Government for the 
carriage off malls, is about half a million per annum. The steamers 
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principally employed on the Bombay and Suez length are the 
Carnatic, 1,776 tons, 400-horse power ; the Benares, 1,491 tons, 400- 
horse power; the Rangoon, 1,776 tons, 400-horse power; and the 
Malta, 1,942 tons, 500-horse power. The Calcutta and the China 
mails are carried by other vessels, and they run in the same ship 
from Suez, but are aay for by the Government as separate services ; 
thus over the Ked length double payment is received. The ex- 
penses, however, are not doubled, the extra mail being simply a 

uestion of space and the increased cost of loading and unloading. 

t is the same with the Calcutta and Australian mm 

The Times of India has column after column, and letter after 
letter, about the delay in the transmission of the mails, and the 
time and money that, it states, might be saved by landing them at 
Bombay, ae them — the interior of the country to the 
eastern coast of India, then ship them at Madras for China and 
Australia—the route of the ts to the latter places being via 
Senge and Torres Straits to Sidney and Melbourne. As 
regi India itself this plan, suggested by the Times of India, is 
sure to be carried out—first, because Calcutta and other towns on 
the eastern coast will receive letters four or five days earlier than 
by the sea route, and, secondly, because, as they are now carried at 
mileage rates, transit by rail from Bombay will be cheaper. Still 
time must elapse before the can be carried out, because the 
railway system of central India is not yet complete, and between 
Bombay and Calcutta there is a gap in the railway communication 
which it will take several years to fill. Much less speed also is 
obtained on the Indian lines than on those in England, and irre- 
gularities are more common. For instance, within the present 
year the Bombay Chamber of Commerce has found it necessary to 
memorialise the Government of defaults and shortcomings in the 
Great Indian Peninsular Railway, by which much of the cotton 
trade in the Bombay Presidency was completely paralysed in the 
height of the season. If, then, this railway has breaks to be filled 
up, and is so conducted as to seriously injure the cotton trade, some 
—_ must elapse before the mails can be entrusted to its care. 

or all this, however, the time must at last come when the mails 
will be sent across the country by rail instead of round the coast by 
sea. By quickening the Red Sea passage, and sending the mails by 
rail from Bombay to Calcutta, more than a week can be saved bet ween 
England and the latter place. In 1860 the Postmaster-General of 
India, who of all others must have understood the desirability of 
the proposed change, suggested to the Government the “ Calcutta 
and Madras mails should be sent via Bombay; that a mail leave 
London and Bombay on a fixed day of each week ; that the subsidy 
now paid by the Government of India for conveying the mails be- 
tween Aden and Calcutta be saved. The distance from Bombay to 
Suez being comparatively trifling, the Government need not be at 
the merey of the great company which now monopolises the steam 
communication east of Suez.” 

The other suggestion of shipping the Australian and Chinese 
mails from Madras is open to graver objections, since the saving in 
time cannot be great—scarcely sufficient to compensate for the time 
and labour necessary to tranship them. The Australian mail, espe- 
cially, is growing very heavy, doubling itself in a few years. ‘The 
last one which left London was heavier than its ecessor, not 
ouly by the regular ratio of increase, but was sensibly larger in 
consequence of the death of Lord Palmerston being first announced 
in the newspapers on the day of its departure, thus involving an 
unusual press of work at the General Post-office. The constantly 
increasing weight and space required by this and other mails, is not 
so much due to the letters as to the newspapers, which constitute 
the great bulk of each despatch. The distance between Madras and 
Bombay is but 700 miles in a straight line, whilst Galle is a more 
eligible point of departure for the South. Further statistics as to 
the advantages and disadvantages of each route are required before 
it will be safe to decide on @ point so nicely balanced. One objec- 
tion urged by the Times of Ieaia against Galle’ is, that “from that 
port there is not, and.cannot be, trade-with the colonies. Even 
if there were it would not help to reduce the price of 
the mail contracts; for the steamers on that line are barely 
large enough to carry the few packages which come over- 
land, and the coals sufficient to carry them to King George’s 
Sound. This is one instance in which small steamers would be 
thrown out of use, but the public would be far better served by 
larger steamers trading from Madras or Calcutta, between which 
last port and Australia there is a profitable carrying trade, one which, 
if we mistake not, is capable of enormous expansion. We ask why 
should a subsidy be paid at all for a mail contract between Galle 
and Australia, when between Calcutta and that colony there is 
a carrying trade of about 1,81,92,180 rupees; or why should a 
subsidy be granted for a Galle and China line, when there is a large 
trade from Bombay with the Calcutta, Singapore, and China trades, 
amounting to 8,13,80,126 rupees? Such a subsidy is not needed.” 

One feature in the Oriental mail service admits of improvement at 
once, and that is the substitution of something greater than a speed 
of nine knots an hour in the Red Sea. ‘The Atlantic mail service 
being immediately under the eye of the home authorities is all that 
can be desired, yet what a contrast this service presents to that in the 
Red Sea, as instanced by the following letter from a passenger on 
board the Rangoon, carrying the mails which left Bombay on the 
24th of August last—it is dated “S.S, Rangoon, near Aden, 
September 7th” :— 

“* The steamer was detained twenty-four hours in starting. . . . The 
engines had undergone thorough repair, and it was confidently expected 
that the steamer would proceed at such a rate that the day’s delay would 
be more than made up. . . We have already been more than thirteen 
days on the voyage, and are not at Aden yet, . . We have had fine 
Weath:r, with scarcely any rain, ever since leaving Bombay, and have 
scarcely shipped a sea the whole time; but with this in the steamer’s 
favour, she has not averaged jive knots an hour during the voyage. For 
the last three days, in addition to our other misfortunes, the vessel has run 
short of coal, and she has at times been going no more than two knots an 
hour in smooth water, while the greatest run the last four days has not ex- 
ceeded 112 miles. We have been in sight of Aden for some hours ; 
it is now four o'clock, and we do not appear to have made any appreciable 
progress during the last three hours; but we are assured that we shall be 
at anchor by dark,” 

In England it is scarcely possible to conceive that the above is 
the description of an English mail packet, belonging, moreover, to 
the celebrated Peninsular and Oriental Steam Navigation Company ; 
also that the said company, during the year 1864, carried the Red 
Sea mails at an average speed of nine knots an hour. The defence 
made by the supporters of the company is that it will not pay to 
place large and swift steamers on the Red Sea line, because some- 
times the present packets do not get their full complement of 
passengers. As a rule, overcrowding is the case; but the rates 
charged between Bombay and Suez notoriously decrease the traffic, 
and often cause middle-class residents in India to remain there 
till they intend to permanently return to England, or are killed by 
— 

n the meantime, while the improvement of the Red Sea passage 
the formation of a port at Brindisi, and the completion of the Mont 
Cenis tunnel, are gradually becoming matters of fact, European 
railways, primarily constructed to meet local requirements, have 
crept down nearly to the shores of the Bosphorus, and other local 
lines will soon be built through Asiatic Turkey. So obvious are the 
advantafes to be derived by the construction of the other half of the 
railway to India that, sooner than many expect, we may see the 
great tide of commerce from Europe pouring into India b lana, and 
the mails for Australia, China, and New Zealand shipped from 
Madras. Aleppo, Bagdad, and Ispahan will be united by the line, a 
modern intruder into the ancient city of the Caliphs, and a disturber 
of the sleepiest districts of sleepy Turkey. ‘The completion of this 
undertaking, which will give also such a powerful impulse to civili- 
sation, requires much less enterprise for its completion than is neces- 
Sary to construct the proposed Imperial Railway. 
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THE SPITHEAD FORTS. 


Ever since the t development of rifled artillery, forts, ships, 
and guns have vt oe sort of Gtengaier Susi, which is 
very far from having reached its conclusion. While the defence of 
Spithead was under discussion, the chief interest of the contest 
centred in the rival claims of standing forts and floating batteries 
for the purpose of harbour defences; but ‘since the decision was 
taken to protect our chief naval arsenals by a system of fortifications, 
there has been comparatively little done to test the strength of 
masonry, and almost all the experiments of Government have 
been directed to ascertainivg the relative power of our best guns and 
our strongest armour. The result has been, up to the present time, 
apparently in favour of the attack. With not more than one excep- 
tion, all our iron-clads are vulnerable under the fire of twelve-ton 
guns like those carried by the Royal and it is not yet 
certain that the great 600-pounder will not’be able to cope even with 
the ponderous sheathing of the Hercules. 

The opinion which seems now to , that the guns have 
beaten the ships, seems, nevertheless, to be highly questionable. The 
long-continued experiments at ss have reduced some 
points at least to eee like fic certainty. The broad 
results are, that the charge of powder gives @ pretty close measure of 
the penetrating power of a gun, so that it can be predicted with toler- 
able precision how much powder must be used to pierce at a given 
range a plate of given thickness. .. , 

While something like a definite law has been established 
as a measure of the relative capabilities of guns and armour, very 
little has been done until lately to test by experiment the strength of 
masonry forts. The foundations laid upon the shoals about Spithead 
have now advanced so far that the question of the proper material 
for the superstructure could no longer be delayed, and a recent 
trial at Shoeburyness has gone a very long way towards settling the 
controversy. The experiment was one of unusual interest, as it 
served not only to measure the resisting power of the proposed 
granite forts, but also to confirm earlier experiments upon iron shields 
From the nature of the material, it is impossible to make an opening 
in a granite wall of the form which is required for the working of 
very heavy artillery. A twenty-ton or even a twelve-ton gun must 
have a very large space for training, if it is to admit of any service- 
able practice. It is equally necessary that the opening 4 
which an enemy’s shot can pass should be as small as possible. In 
other words, the embrasure must on the outer face be very narrow 
and on the inner face very wide. If an aperture of this form were 
made through a stone wall, the cheeks would be altogether too weak 
to resist an ordinary shot, and almost the first conclusion arrived at 
in designing the Spithead Forts was that the granite must be pierced 
by square-cut holes, and the external aperature reduced by fitting inan 
iron shield with only so much opening as the muzzle of the gun required. 

The experiments lately tried at Shoeburyness were intended to 
test the strength of defences of this description. Two casemates 
were erected, the walls of which had a total thickness of 14ft., of 
which from 8ft. to 12ft. in the different parts was composed of 
granite and the rest of brick. The embrasures were filled in with 
iron shields, one of which was a single plate 13}in. thick, and the 
other a compound shield, on the principle of the Chalmers’ ‘target, of 
about the same weight as the iron plate. The pair of casemates 
formed a structure which, includiug the arches and a mass of super- 
incumbent brickwork, was 20ft. high and some 60ft. or 70ft. broad— 
altogether a mass of material which might perhaps have been ex- 
pected to resist all that shot could do against it. The battery 
brought to bear upon this model fortress consisted of four guns of 7, 
8, 9, and 10in. calibre, the largest of these being the now familiar 
12-ton gun, generally styled the 300-pounder. The experiments 
were directed to two distinct objects—first, to test the comparative 
resisting power of the two shields, and, secondly, to ascertain how 
long the cage mass of granite would be able to stand the fire of the 
formidable battery. In order to approximate more closely to the 
conditions of a probable attack, the charges of the guns were re- 
duced, so as to give the same striking velocity as if they had been 
fired at 1,000 yards—a precaution somewhat lenient to the fort, 
though, as the result proved, not sufficiently so to save it from 
destruction. The practice on the shields exactly accorded with pre- 
vious experience. The solid plate was seriously damaged, and a 
few more shots would have knocked it fairly away. The Chalmers’ 
target stood well, as it has always done before; it kept out all the 
shots, and suffered no great injury beyond the snapping of several of 
the bolts. The battery was then turned upon the masonry, and, 
though only cast iron shot were used, the first blow fairly split a 
huge mass of granite far in the rear of the point of impact. Still 
the shot did not get through, though the ultimate fate of the struc- 
ture might easily be foreseen. wo rounds from the four-gun 
battery were then completed. Of the eight shots, one missed 
altogether ; but the other seven struck the granite walls. Upon ex- 
amination it was found that a great part of the casemate was a heap 
of ruins, and that one of the shots had forced a clear passage into 
the interior of the work. The conclusion is that seven well- 
directed shots, from a range of 1,000 yards, will suffice to 
annihilate the projected Spithead Forts, and that all the labour 
and money bestowed upon the works will have been thrown 
away, unless some better material than granite can be found 
for their construction. Fortunately this material is not far to seek. 
A covering of armour similar to that of the Hercules will stand 
a good deal of pounding from the heaviest guns that have yet been 
tried against it, and a moderate increase in the quantity of iron 
would make the forts absolutely impenetrable, not only by the 
heaviest known guns, but even by ordnance such as the wildest en- 
thusiast has not yet dreamed of as possible. There is nothing thus 
far very discouraging, but the vast cost of an iron fort does seem at 
first sight rather alarming. It is said, however, that the saving of 
space which will be effected by substituting iron for stone will go 
some way towards equalising the cost of construction, and it is 
obvious that a small fort which will stand fire is preferable to a 
larger fortress of granite doomed to fall to pieces at the first broad- 
side from an enemy’s ship. It does not appear that any experiment 
has yet been tried with a combination of masonry and iron, but the 
fate of the Shoeburyness casemates is not very encouraging to such 
a project. It seems pretty clear that the granite gave way, less from 
the destruction of its face than from the want of elasticity, which 
made the whole mass crack and fall to pieces under the blows to 
which it was subjected. An iron facing, unless backed by wood and 
converted into armour strong enough to need no further backing, 
would do very little to break the shock upon the inner wall of stone, 
and there is scarcely room to doubt that the first experiment upon it. 
has finally settled the fate of granite as a material for a first-ciass fort. 

If it were certain that this conclusion would be accepted without 
reserve and without delay, there would be nothing to cause alarm in 
the failure of this first design for our harbour fortresses, but it is 
sometimes easier to demolish the stoutest materials than to batter 
down a preconceived idea. It has in some quarters been so confidently 
assumed that granite forts would serve our turn at Portsmouth that 
there is a little danger lest the crushing experiments at Shoebury- 
ness may fail in eradicating the idea. The slowness with which a 
newly-ascertained fact is acknowledged in the military and naval 
administration of England has been proved so often, and sometimes 
with such disastrous consequences, that it isimpossible not to tremble 
when the results of scientific experiments accumulate too fast for 
the power of assimilation of the official mind. Perhaps in this par- 
ticular instance the failure of the proposed design has been too con- 
spicuous and too startling to be altogether without effect. It is 
scarcely conceivable now that the defences of Portsmouth will be 
actually built of a material so worthless as granite has proved to be: 
but it is quite possible that the cause of lron v. Granite for the 
defence of forts may be as tedious as the case of Iron v, Wood was in 
the construction of ships. In all these matters the rule seems to be to 
cling to an old prejudice until it is fairly battered to pieces, and we 
only hope that the moral resistance of the granite theory may prove 
as teeble as the physical resistance of the material itself.— Saturday 








NOTES AND MEMORANDA, 


An immense iron foundry, capable of turning out 100,000 dols. 
worth of work, has been completed at Honolulu. 

In 1787 the number of watches sold in Paris is stated to have 
been 20,000 annually, of which one in twenty was of gold. 

Tue divisibility of copper is 80 great that a grain of it dissolved in 
oil will give a sensible to 500,000 times its weight in 
water. 

Tue tenacity of cast co is sufficient to support a weight of 
19,000 Ib. to the square or rather more than half as much 9s 
good cast iron, 


Tux new American three-cent pieces are of twenty-five 
per cent. copper, and twenty-six per cent. » Which es 
very hard alloy. 

Tus balance of trade in favour of yey in 1354, to 
records of authenticity, amounted to ,214 of the money of 
period, or about £590,000 in money of the present day. 

Tue ancient Greeks used a mixture of salt, nitre, and alam when 
melting their gold, by which substance the silver was also 
{t is not improbable that lead was also added to promote the flux of 
the metals. 

Exrenseré states that the bog-iron ore of which the Berlin iron 
castings are made had its origin in living creat imaloule, 
which preserve their vitality even when immersed in the strongest 
muriatic acid. 

Ir has recently been found that the unctuous clay, overlying the 
ironstone deposits of the Yorkshire moors in the North Riding can 
be made to produce a mineral oil, similar to petroleum, at a cost of 
6d. per gallon. 

Ar a recent meeting of the Chemical Society Professor A. Church 
exhibited a specimen of bydrated phosphate of cerium, lately dis- 
covered in Cornwall. This is the only instance of the ocourrence 
of the rare metal cerium in England. 

Ir has been found that charcoal obtained from the shell of the 
cocoa-nut possesses a high degree of absorbing power, taking up at 
the elevated temperature of 90 deg. Cent. no less than 155 times its 
bulk of the vapours of methylic alcohol. 

Ir is stated that fine clay diffused through the water in boilers has 
been found to put a stop to hard incrustations. The clay particles 
prevent the consolidation of the deposit, and it accordingly 
assumes a soft, muddy form, which it is easy to remove. 

Haze nuts, and the bark of the boughs on which they grow, are 
found in perfect preservation and arge quantities at great depths in 
the peat beds of Ireland. The nuts never contain a trace of the 
kernel, and the wood has generally decayed, leaving the bark as a 
tube. 

WE learn from Pliny that in his time gold was refined by mercury, 
which mingled with it but rejected all alloy; and the gold was 
afterwards freed from the meroury by squeezing both in skins, in 
which operation the mercury ran through, and left the gold in 
pure state. 

From the experiments made by Professor Thomson, of n= 
hagen, on light as a source of motion, he calculates that the light 
emitted by the sun would lift thirty-five billions of tons one billion 
of kilometres high per second, and that it would raise the earth twenty 
feet in the same time. 

As early as the times of Livius Drusus the silver money of Rome 
was mixed with one-eighth part of alloy of brass and tin, as stated by 
Pliny in the thirty-third book, and in the ninth chapter of the same 
book he says that Anthony, when he was one of the Triumviri, 
mixed iron with the silver Late. 

Tue power of copper in conducting heat is 898, taking gold at 
1,000; iron being 374, and lead 179. A bar of copper heated from 
82 deg. Fah. to 212 deg. is lengthened about 1-580th part, while iron 
is extended only 1-810th. Taking its peer of conducting electricity 
at 100, that of silver will be 136°25, of gold 79°79, of iron 17°74. 

Tux greatest loss by wear in our money falls on the smaller 
pieces. Thus our half-sovereigns and sixpenuy-pieces lose more 
than double their | pee of weight in the same space of time as 
our sovereigns and shillings. This may be attributed to their more 
ae circulation ; to their passing more frequently through various 
hands. 

As an instance of the value of labour it has been shown by Mr, 
Babbage that the pendulum spring of a watch, which governs the 
vibrations of the nce, costs at the retail price twopence, and 
weighs *15 of a grain; while the retail price of a pound of the best 
iron is only twopence. Out of that weight of iron fifty thousand 
such springs are made. 

Humsotpr has estimated the average annual amount of gold and 
silver which America furnished to Lurope in the period from 1492 
to 1500, at about £52,000 sterling ; and the quantity of gold and 
silver produced from the whole of America since the p Bada up to 
the year 1803. to be 162,000,000 Ib. weight of the former, and 
7,178,000,000 1b. of the latter. 

By way of encouragement to the a of ships, and the 
education of seamen, a law was in the n of aaey VIL, 
which enacted that nc wines of Gascony or of Guienne, nor the 
woads of Thoulouse, should be impo into — except in 
ships belonging to the king, or in English, Irish, or Welsh ships navi- 

ted by seamen of those nations. 

‘ue lowest depression of the mercury in a barometer in a cyclone 
yet experienced took place on board the Duke of York during the 
storm at Hidgelee, on the 2ist May, 1883, when the mercury dis- 
appeared in the tube behind the graduated scale of the instrament at 
26}in., having fallen 2}in. in the preceding three hours, and re- 
mained invisible for halt an hour. 

From the report of the eighth census it appears that there are 
seven establishments in the United States for copper rolling. These 
establishments employ 413 bands, and have a capital invested of 
2,470,000 dols. The cost of material consumed by them is valued 
at 2,537,000 dols. ; the cost of labour at 157,080 dols. ; and theannual 
value of products for the year ending 1st of June, 3,198,768 dols. 

Tue first description of a great storm in England, after that of the 
great Armada in 1588, pretending to scientific accuracy, was written 
by De Foe, entitled, “The Great Storm of November, 1708.” 
During this storm, on the 26th of November, 1708, the wooden 
lighthouse erected on the Eddystone Rock was swept away, and 
Winstanley the engineer and his assistants, thirty in number, 
perished. 

VesseLs composed of iron plates have been my pa! for more 
than fifty years in the navigation of canals, but it is not more than 
twenty-five or twenty-six since they were first introduced as sea~ 
going vessels. It is true that au iron vessel was built in 1820 from 
designs by the late Mr. Aaron Manby, and navigated from London 
to Havre, and on to Paris, but this was not a sea-going vessel, but 
an iron steamer constructed for the Seine. 

Grapurio acid, which was discovered by Sir B. Brodie, has been 
recently examined by Dr. Géttschalk, who has discovered its con- 
stitution to be Gos He O,,. It is formed by heating pure graphite 
several times in succession with chlorate of potash and the strongest 
nitric acid. The colour of the graphite passes ——_ us 
changes, and eventually becomes yellow. The graphitic acid then 
obtained must be washed and dried. eon | this salt may become 
useful in hotography, as it is sensitive to light. 

Ir has Coe ound that a battery, the elements of which are silver 
and magnesium, is far more powerful than one of equal size consist- 
ing of copper and zinc. M. Bultinck found that when silver and 
magnesium, immersed in pure water, caused the galvanometer to be 
deflected temporarily 90 deg., and permanently 28 deg., copper and 
zine in the same uinstances a tempo deflection of 

When silver 


rary 
sined with pure 


only 30 deg.,and a permanent one of only 10 
“aeons were used the same result was soa 

water as when a dilute acid or saline solution was employed with 
copper and zinc, 
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CIVIL ENGINEERING AND MECHANICS IN THE 
UNIVERSITY OF GLASGOW. 

Tue chair was instituted by the Queen in 1849, is in the gift of 
tho Crown, and has been occupied during the past ten years by 
Professor W. J. Macquorn Rankine, C.E., LL.D., F.R.8. 

The regular course of lectures and examinations commences at the 
beginning of the winter session, and lasts during the whole of that 
session. 

The objects of study may be summed up briefly as follows :— 
The stability of structures ; the strength of ; the principles 
of the action of machines; prime movers, whether driven by 
animal strength, water, wind, or the mechanical action of heat (as 
the steam engine); the principles of hydraulics; the mathematical 
principles of surveying and levelling ; the engineering of earthwork, 
masonry, carpentry, structures in iron, roads, railways, brid 
and viaducts, tunnels, canals, works of ee ee water supply, 
river works, harbour works, and sea-coast wor 

The University library is well supplied with works on engi- 
neering science. 

The engineering school of the University of Glasgow is approved 
by the Secretary of State for India in Council, as one in which 
attendance for two years would qualify a student, who had fulfilled 
tbe other required conditions, to compete for admission to the 
engineer establishment in India. 

Certificate of Profici in Engineering Science. 

1. A course of sas SF clchaies my Engineering Science 
has been established by authority of the University Court and of the 
Senate. 

2. Certificates of proficiency in Engineering Science are granted 
to students who have gone through that course to the satisfaction 
of the Board of Examiners. 

3. The course of study consists of — 

I,—Mathematics, junior and senior, or senior mathematics only 
for those qualified to enter that class at first. 

II.—Natural Philosophy, one or two sessions, according to the 
proficiency shown at the end of the first session, 

IIl.—Inorganic Chemistry, one session. 

1V.—Geology and Mineralogy, one session. 

V.—Civil Engineering and Mechanics, two sessions. 

4. The examinations for certificates of agence in engineering 
science are carried on along with the class examinations after the 
Christmas holidays, and the number of such examinations in each 
class of each session is not less than three. 

5. The proficiency of the students in engineering and mechanical 
drawing is tested to the satisfaction of the Board of Examiners. 

Four prizes (consisting of books or instruments), to be competed 
for in each year by students of civil engineering and mechanice, 
were founded by James Walker, Esq., civil engineer, LL.D., 
F.R.SS.L. and E. 

‘The competition is open to all persons who shall have duly entered 
themselves as attending the class of civil engineering and mechanics 
during the current session. 

The competito ~ are examined in April, orally and in writing, by 
the professors of matuematics, natural philosophy, and civil engineer- 
ing and mechanics. 

Two of the —_ are awarded by the examiners ; the other two 
by the votes cf the class, th« competitors included. 

The followi: g notes as to instruction in engineering science have 
been drawn up vy Professor Rankine, for the information of students, 
and will doubtless be tound useful by those who aspire to enter the 
profession :— 


NOTES AS TO INSTRUCTION IN ENGINEERING SCIENCE, DRAWN 
UP FOR THE INFORMATION OF STUDENTS. 
I—Pretminary Epvcation. 

Of the ordinary branches of elementary education arithmetic is of 
special importance to the student of engineering, and he ought to be 
familiar in particular with the most rapid ways of performing cal- 
culations consistently with accuracy. 

It is desirable that he should be well instructed in engineering 
and mechanical drawing, as of his preliminary education, but 
he may, if necessary, obtain that instruction during the intervals of 
* Tt is aloe deol ble, if possible, that the el parts 

tis a lesirable, 3; ible, that the elemen of mathe- 
matics, such as plane geometry, plane teense f aud algebra, as 
far as quadratic equations, should form part of his preliminary edu- 
cation, as thereby time and labour will be saved during his 
University course. 
2.—University Course, 

The course of study and examination adopted by the University of 
Glasgow is described in the G w University “ Calendar,” which 
may be had from the Registrar, Glasgow College, price 1s. 

In drawing up that course the University have had in view to 
avoid altogether any competition with the offices of civil engineers, 
or the workshops of mechanical engineers, or any interference with 
the usual practice of pupilage or apprenticeship; and they have 
—ae adopted a system which is capable of working in har- 
mony with that of —— or apprenticeship, by supplying the 
student with that scientific knowledge which he cannot well acquire 
in an office or workshop, and avoiding any pretension to give him 
that skill in the conduct of actual business ‘which is to be gained by 
practice alone. 

Tho University course may be gone through either before, during, 
or after the term of pupilage or appren ip, according to conve- 
nience. An arrangement which is sometimes found to answer well 
is to devote the winter to academic study, and the summer to the 
practice of engineering. A student who is not a candidate for a 
certificate in engineering science may attend as few or as many 
classes as he thinks fit. 





PuorTocRaPus OF THE Dow1ais Inonwonks.—We have received a 
set of nine excellent photographs of the famous Dowlais Ironworks, 
executed by Mr. James Andrews, of Swansea. The subject is in- 
teresting, picturesque points of view have been selected, and on the 
whole these photographs display more artistic feeling than is usual 
in re of the kind. They are very creditable to Mr. Andrews’ 
skill, and worth the attention of those who like photographs. 

SuprernaneaN Works 1n Panis.—(From our _ 
Among the oe public works undertaken and pursued by the 
municipal authorities of Paris, the subterranean canalisation ad that 
capital occupies a foremost place. In 1800 the subterranean canals 
of Paris presented a total length of 15,386 metres. From 1800 to 
1881, 20,124 metres more were constructed, and from 1832 to 1839, 
50,870 metres more. From 1840 to 1847 the progress made embraced 
27,804 metres, in 1848 and 1849, 5,925 metres; and from 1850 to 
1855, 21,788 metres. The progress since made, year by year, has 
been as follows:—1856, 3,528 metres; 1857, 10,999 metres; 1858, 
4,436 metres; 1859, 18,383 metres; 1860, 19,944 metres; 1861, 
20,079 metres; 1862, 30,057 metres ; 1863, 30,682 metres ; and 1864, 
gaat We have thus a total length of about 250 miles 

nglish. 

A Warnixe.—In our impression of 24th ult. a h appeared 
under this heading, to the effect that Mr. W. Sketohley, an e 
of Weymouth, had been charged with defrauding a Mr. G: of 
London, of a steam engine, value £230. The defendant was re- 
manded and ultimately committed for trial. On Thursday Mr. 
Sketchley was indicted at the Surrey Sessions, when Mr. Ribton, the 
counsel, intimated to the Court that the prosecutor, Mr. George 
Gilks, who was a contractor for public works, living at Hampton 
Wick, having made further ing was perfectly satisfied of the 
defendant's integrity, and therefore should not further in 
the matter. The said he had read the tions, and 
entirely concurred with the course adopted by the prosecution. He 
doubted whether any fraud was intended. ‘The learned gentleman 
oS ay pone Se prisoner, a8 no 6 08 Was 
offe ry prosecution, was then releaged from 
his bail, and lelt the court with his friends 
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Tue object of this invention, patented by Mr. A. V. Newton, is 
to construct a machine that will press tobacco preparatory to cutting 
it, and then cut it up fit for use in an efficient and expeditious 
manner, it being found necessary to press the tobacco into a compact 
state before the cutting commences. 

It has been the practice heretofore to use two independent 
machines, one to press and the other to cut, but by the adoption of 
the present invention both operations can be efficiently performed 
by one machine. 

The invention also includes an improvement in the cutters for 
cutting tobacco. The cutting of tobacco while in a state of com- 
— as it must be, has heretofore presented a very serious 

ifficulty. The juice which is forced out of the tobacco by the 
pressure to which it is subjected, and by the cutting action, accu- 
mulates on the face of the cutter to such an extent as to stop the 
cutting action until cleaned. This —— to accumulation is due 
to a of forming that face of the knife or cutter which is 
to the mass of to! flat, and in the plane of the cutting 
giving all the bevel to obtain a cutting edge to the outer face ; 
the difficulty, therefore, is obviated by making the inner face of the 
cutter, which is towards the mass of the tobacco, incline outward 
from the plane of motion of the cutting edge. 

The invention also includes a combination of machinery for readily 
adjusting the feeding motion which advances the tobacco to the 
knives by which it is cut, to cut it fine or coarse as may be desired. 

In the accompanying engraving Fig. 1 is a side elevation; Fig. 2 
is a longitudinal vertical section ; and Fig. 3 is an elevation of the 
rear end of the machine; Fig. 4 shows in vertical section the 
machine arranged for pressing. The same letters indicate like parts 
in all the figures. 

a is a frame or standard, in the upper part of which is fitted a 
horizontal bed 4 with parallel vertical sides, c, c, forming a trough 
to receive the tobacco to be cut after it has been pressed, and along 
which it is moved towards the cutters. To this trough is fitted a 
cap plate d, which, after the tobacco has been placed in the trough 
is held down by a —— key e. At the side of the trough is 
mounted a horizontal shaft /, to the front end of which is secured a 
fly wheel g with arms anda crank handle, and to the inner face of the 
hub and rim of this wheel are secured cutters h, 4, which stand off 
from the inner face of the arms sufficiently for the passage of the 
cut tobacco. The cutting edge of the cutters is made convex in the 
form of a ent of a circle to obtain a gradual draw cut, and 
either smooth or serrated, according to the ar oma for which the 
tobacco may be intended. The inner face of these cutters, that is, 
the face towards the front edge of the trough, is bevelled outward 
from the cutting edge to the so that this entire face from the 
cutting is inclined outward from the plane of motion of the 
cutting This effectually prevents the cutters from being 
| aarp dad the juice which is forced out from the tobacco. The 

ront of the trough should be of steel, with a sharp square 
edge to facilitate the cutting operation. The tobacco is fed forward 
by a follower ¢ on the end of a screw j, which passes through a 
rotating nut & mounted on the rear end of a saddle-piece J, which is 
free to swing on trunnions m, m, from the sides of the frame a for a 


pu to be presently described. 
When the machine A used for cutting, the saddle-piece 7 is held 


in a horizontal position by a securing pin n, or o equivalent 
means. The nut & carries a ratchet wheel o, which is actuated by 
& pawl p on an arm g, which turns on the rear part of the nut £; 
and this arm q receives a vibratory motion through a connecting 
rod r from a crank s on the rear end of the fly wheel shaft # To 
regulate the extent of feed there is a cam plate ¢ against the outer 
face of the ratchet wheel, and mounted so that it can turn on the 
nut k, A portion of the periphery of this plate is of less diameter 
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than the ratchet wheel, and the rest of greater diameter, so that as 
the arm q vibrates the pawl p, the cam form of the edge of thej-am 

late will determine when the pawl shall act on the ratchet teeth. 
The cam plate is held by a screw passing through a segment slot « 
to admit of setting it, so that by turning and setting the plate the 
extent of feeding motion can be readily adjusted. The horizontal 
bed 5 of the trough is movable, and rests on an open part of the 
frame a. 

Preparatory to cutting tobacco it is to be pressed, and for this 
purpose the connecting rod 7 is disconnected from the ratchet arm 9, 
the securing pin n is taken out, and the saddle-piece 7 turned up in 
a vertical tion, as represented at Fig. 4. The nut is alsosecured in 
the saddle-piece 7 by means of aset screw v to prevent it from turning 
in its bearing. The bed 4 is then removed, and a portable trough w 
is placed on the base plate z of the frame a; the tobacco is then 
piled into the trough, anda movable top y is put on it; then by 
turning the screw j, by a hand wheel z, on its outer end pressure is 
applied to the movable top y until it is pressed down to the required 
extent, in which position it is secured by wedges or other suitable 
means, the screw raised, and the movable trough is taken out. 
After being so pressed and held the tobacco can be taken out of 
this trough and te put in the trough to be cut, as first described. 


~ 





PETROLEUM AND ITs Prepucts.—In the treatment of petroleum 
almost every part of it is brought into a merchantable condition ; 
even the residuum or coke which remains after the various oils and 

have been obtained is turned to account for fuel, being fre- 
quently used to carry on the several chemical processes to which 
the crude petroleum is submitted. The products obtained are— 
benzine or naphtha, burning oil, parafiin, and the coke. The 
naphtha, which is the lighter element, being something between a 
gas and a fluid, is driven off from 90 deg. to 300 deg. of heat, and 
constitutes about 15 per cent. in bulk of the crude oil. The lighter 
naphtha is now called gasoline, and from it an illuminating gas is 
repared. The warith of the hand will cause it to boil. A heavier 
istillation is used for cleaning purposes, and a still heavier has 
been used by painters as a substitute for spirit of turpentine. At 
from 300 deg. to 500 deg. the product of the still is a light oil, 
which, after treating with sulphuric acid and caustic soda, for the 
urpose of deodorising it, becomes the burning oil of commerce. 
his constitutes about 60 per cent. of the crude oil. As the heat 
is gradually increased from 500 deg. to 800 deg. heavy oil is pro- 
duced, which, being treated in the same manner as the burning oil, 
is then barrelled up and packed away in the cellar, with ice and 
salt, for the purpose of chilling it as it is called. This is effected 
in about a week, when, upon opening the barrels, the oil is found 
to have assumed somethinjg of the appearance of calves -foot jelly. 
It is then put into canvas bags, and being placed under a screw 
press is subjected to an immense pressure. The finished ——s 
oil is thus squeezed out, and separated from the paraffin, which 
found in the bags in the shape of thin white cakes, which is almost 
perfectly tasteless, and in every respect resembling wax. This 
Leing purified is used for the purposes to which common wax is 
équlleh-~euth es the making of wax candles, clear starching, the 
manufacture of chewing gum, &c. In its refined state this 
is worth from twenty cents to thirty-five cents per poun The 
lubricating oil will, perhaps, make 9 per cent. to 10 per cent. of the 
amount of crade from which it is distilled. The fin may equal 
1 percent. At 800 deg. the contents of the still will show a red 
heat. The distillation is then stopped, and the residuum, which isa 
sort of coke, similar in appearance to ordinary coal coke, is removed 
and used for fuel.—Mining Journal. : 
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SHIPTON AND MITCHELL’S SHAPING AND FORGING METALS. 


FIG.t. 
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Tuts invention, nae by Messrs. J. A. Shipton and Robert 
Mitchell, of Wolverhampton, relates to a new method of fact 
ing gas fittings known as tees, elbows, bends, crosses, and couplings, 
and other gas fittings by machinery worked by steam, water, com- 
pressed air, or hand power, such machinery being applicable to 
shaping and forging other metallic articles. 

Under the modification in which steam is employed, one part of 
the machinery consists of a sole or base plate having two horizontal 
cylinders bolted thereon, with pistons having dies of the required 
shape fitted in the end of each, and which meet or converge on 
steam being applied at the back of each piston. At this point there 
is a block or mould secured to the sole or base plate, and over which 
a vertical cylinder is carried on a suitable framework, having a 

iston fitted with a mandril or die, the pistons of all these cylinders 
ing actuated by steam regulated by valves. 

According to another form of machine which may be used for 
forging, planishing, and finishing such articles, cylinders are placed 
at requisite angles, having pistons fitted with mandrils or dies for 
the purposes of shaping, forging, and finishing the aforesaid articles ; 
these cylinders being bolted to a framing attached to the sole or 
base plate, which has a block or mould secured to the same at the 
point where the dies of the ri meet, and having movable 
mandrils worked by levers and slides operated upon by a vertical 
cylinder and piston. In applying this machinery to the manufac- 
ture of gas fittings as above named, or other iis articles, a piece 
of iron is stamped or otherwise prepared to the required shape, is 
laid on the block or mould of the first described machine, and a 
mandril is placed upon the same, and the piston of the vertical 
cylinder containing another mandril is caused to descend on such 
first-named mandril, which compresses the iron into the block or 
mould, and causes the edges to turn up, and by admitting steam at 
the back of the pistons of the horizontal cylinders the fies in the 
pistons of such cylinders come together and further compress the 
iron into the required shape upon the mandrils, and from repeated 
blows from the pistons containing the dies (which can be obtained 
by the admission and emission of steam in the cylinder) such articles 
are shaped to the required form. 

The second machine has for its object the forging, planishing, 
and finishing such articles, and for these purposes the patentees 

lace them on mandrils contained in sliding blocks worked by 

levers, actuated by a vertical cylinder, and cause the pistons of those 

cylinders which contain dies of the required form to descend, so as 
to bring the said dies on to such articles, and forge, planish, and 
finish the same. 

Fig. 1 in the accompanying engraving, is a front elevation 
(partly in section) of one modification of hinery for shaping 
aud forging metals ; Fig. 2 is a plan of the lower part of the same, 
and Fig. 3 is a transverse vertical section of the machine; Fig. 4 
is a front elevation of the second or finishing machine; Fig. 5 isa 
side elevation of same; and Figs. 6 and 7 illustrate the various 
relative positions of the mandrils and dies when operating upon 
the piece of metal to be shaped. 

A, A, are two horizontal cylinders (Figs. 1, 2, and 3), which con- 
tain the pistons B, and are bolted on to the sole or base plate C. 
Each of these pistons carries a die D of the required form. A 
block or mould E, shaped or indented according to the desired 
Shape of the article to be produced, is secured to the sole or base 
plate, where the dies converge or meet at a central position between 
the two horizontal cylinders. A vertical cylinder F carried on the 
framing H, H, and containing the piston G is placed over the block 
or mould E, this piston carrying a mandril I, or other suitable tool. 
@ is the metal plate represented as already shaped in the form of a 
tee-piece ; it is laid flat in the first place upon the block or mould 
E, and upon it is placed the mandril 1, the mandril I is then 
brought down upon the centre of the mandril I' and forces the 
plate into the mould, causing its edges to turn up, in which condi- 
tion it is acted upon by the horizontal dies D, D, which approach 
pa turn over the edges of the metal on to or around the mandrils 
ap l', Steam is admitted to both the horizontal cylinders A, A, 

y means of the valveJ contained in the chamber K, which is 
Supplied by the pipe L, and alter doing its duty it escapes through 
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the pipe M. Steam is also admitted to the vertical cylinder F y 
means of my A ope N nr. i, doing — chamber O, = 4 
supplied by the pipe P, an r doi its duty esca 

the p pe Q. These valves are worked by levers or pr ond suitable 
appliances. 


n the second or finishing machine shown at Figs. 4 and 5, two 
cylinders, A, A, containing the pistons B, with the tools ©, are 
bolted to the om Oo standard D, which is attached to the sole 
or base plate E. ese cylinders are supplied with steam 
means of the valve chamber F and the pipes G, G', G', wh 
steam after doing its duty escapes through the pipe H; [ is the 
valve spindle actuated by the aid of the hand lever i. Movable 
slides, J, J, and J', containing the mandrils K, K, K', and con- 
nected with the levers L, L, are actuated by the vertical cylinder M, 
the piston rod N of which is attached to the slide J', 
Steam is admitted to this cylinder by means of the valve chamber 
O through the steam pipe P, and after doing its duty the steam 
escai by the pipes Q and H. A block or mould K is likewise 
fitted in e sole or base plate E. Figs. 6 and 7 illustrate some of 
the various tools that can be applied. In Fig. 6, a shows the form 
of flat plate from which a tee may be produced, and the rest of the 
illustrations under show the tools that operate upon such 
plate in the production of a tee-piece. In Fig. 7, 6 represents a flat 
plate from which an elbow is to be formed by the action of the tools 
shown under that figure. In making what are known as crosses it 
will be requisite to have an opening in the mould to admit the 
lower limb when the article is on the mould. 








PARIS EXHIBITION OF 1867. 


Tue Imperial commission has lately been much occupied with the 
consideration of the means of secu ng the best possible illustra- 
tions of those industries which depend entirely, or principally, on 
manual labour, skill, and taste. Every effort is being made to give 
to that department, which in 1862 was called the Process Court, 
great extension and importance, not only as respects French exhi- 
bitors, but those of all parts of the world. Artisans may be divided 
under three heads—First, those who work with and direct ma- 
chinery ; second, those who perform work which is also done 
mechanically; and, third, those who, by their dexterity, intelli- 
gence, taste, or other qualities, have to the present time resisted 
most effectually the concurrence of machiuery. The commission 
says—and truly—that the first of these classes is almost the only 
one which has been represented in former exhibitions, and its object 
is to bring forward the other two, in order to inculcate useful 
lessons to all, and to bring to light all the various abilities of the 
artisan. In order to do this the commission desires to see working 
in the Exhibition men of all countries and callings, a working 
collection of the manual industries of the world, in order that 
working men may have a full share of the honour due to them, and 
that the public may benefit in an educational point of view. Such 
an exhibition is calculated also, says the commission, to throw light 
upon some of the most important questions of the present day— 
namely, the changes which are being made in the organisation of 
labour in great factories, the struggle which is going on between 
great and smal! industries, and the destruction or preservation of 
family or home labour. This last question is one to which the 
commission attaches great importance, and two classes are especially 
devoted to the tools, implements, processes, and products of artisans 
working in theirown homes. There is reason to hope, says the 
commission, that the contact of the most able and intelligent 
working men of all countries will aid in establishing harmony 
between the various uations; that all will find that they 
cannot claim absolute superiority over others, and that many 
opinions which have had deep root for centuries are nothing more 
than prejadices. 

There is no doubt that the object in view is one of the most 
important and most interesting that can be included in an inter- 
national exhibition ; but there is no concealing the fact that it is 
surrounded with immense difficulties as regards the execution. The 


commission is also fully aware of this, but does not a; to 
shrink from the labour, outlay, and responsibilities which it must 
entail upon it. The means of carrying the,idea into practice have 
been drafted out, and the following are the most salient points in 
the plan, which, however, must at present be regarded as merely 
suggestive. The Imperial commission will take upon itself the 
— of the French artisans, and will leave to the foreign com- 
ions the superintendence of their own countrymen; while 
— arrangements are made for the tion and superintendence 
rs) =a yn > not +A under either of these heads, 
who belong to coun only partially civilised, and not officiall 
re} mted in the Exhibition. First, as regards French cule, 
it iw that they shall be admitted, in some cases, on their own 
appl np, and in others, under the superintendence of a master, 
foreman, or delegate capeties by themselves. The commission 
leaves to employers, local societies, and others, the charge of indem- 
nifying the workmen under their care, and providing the means for 
their journey to and from the Exhibition, and for their mainte- 
nance during their oy in Paris, but it will afford facilities for the 
sale of the products of these industries, and thus partially, if not 
entirely, provide for the expenses incurred. The goods produced 
within the Exhibition, and, within certain limits, others from the 
same source, will be allowed to be sold either on the spot where 
they are produced, or in the bazaars which each country will be 
permitted to erect within the portion of the park allotted to it. In 
cases, however, in which the products are not saleable the Imperial 
commission is prepared to co-operate with the foreign commissions, 
or other re ntatives, and to contribute towards the support of the 
work provided, if it considers the object of sufficient importance to 
warrant the sacrifice. Another inducement held out by the com- 
mission is that, in addition to medals awarded by the jury for 
superiority of workmanship, certain recompenses will be bestowed 
upon those workmen who exhibit the most remarkable eg 

As regards the industries to be admitted to the Exhibition, the 
only exceptions made are those of which the material or the pro- 
cesses employed are disagreeable, unwholesome, or dangerous, and 
those which require too much time for their development, to allow 
them to be fully illustrated in a conveniently short of time. 
It is understood, however, that a certain amount of originality, 
superiority, or 8 i ity will be demanded as the neces- 
sary qualification for m; or, in other words, that the in- 
dustry to be illustrated shall have aclaim upon general attention. 

P In L ae of ~ workmen = — * —— 

ion adopts r4- uropean and non-European, the former 
including not only those actually — in Europe, bnt those 
whose civilisation raises them to the European standard ; while the 
other title the opposite. In the list of Euro indus- 
tries which it is desired to see represented in the Exhibition we 
have, first, the class which works with the aid of machinery ; we 
find, beside the great branches of manufacture, sewing and 
embroidery by machinery, the manufacture of boots and shoes, 
envelopes, medals, confectionery, ice, chocolate, metallic pens, 
thimbles, nails, pipes, fish-hooks, capsules, needles, pins, pencils, 
bricks, tiles, &c. In the second class, that of products in the 
manufacture of which manual labour competes with ery 
such as the making of thread, rye tissues, needle-work, 
netting and knitting, printing of all kinds, the making of shawls, 
carpets, tapestry, em » and lace, corks wooden shoes and 
clogs, rustic furniture, trellis-work, the woodwork of lucifer matches, 
hand-made paper, P+ “—meiae button-making, brush- 
making, the casting of shot, 

The third class, that in which the excellence, dexterity, intelli- 
gence, and taste of the workman are peculiarly conspicuous, and 
which have exhibited the greatest success in resisting the concur- 
rence of machinery, is divided into three sections :—First, that 
which will be comprised within the Exhibition building iteelf, as 
the manufacture of the tapestry and carpets of Aubusson and 
Beauvais, the making of designs and the preparation of the cards 
for the Jacquard loom, hand lace and embroidery, the 
making of artificial flowers and fruits; wor! in feathers, pearls, 
spun glaas, &c. ; fabrication of articles of clothing and small wares ; 
working in the precious metals, and ornamental occupations, such 
as engraving, , Riello and damascene work, inlaying, 
incrustation ; carving in wood, ivory, and metals; illumination an 
—— re = stone, metal, » —y and = rp oo) 

ecorative on porcelain and panel; engraving on ¢' 
gems, shell, copper, zinc, steel, stone, and wood; ty: phic and 
telegraphic composition ; the polishing of lenses, and the construc- 
tion of mathematical and philosophical instruments. Second, works 
requiring the aid of fire, and which are to be grouped around 
sources of aS omen Se 7 ing of pottery, 
rcelain, ; filagree work, beating, wor! 
n the precious metals, in w: 


the aid of fire is required; castin 

and working in bronze and other Third, agricultural an 
horticultural industries ; pb phy, &c., in the park, or in places 
set apart for —— and competition. The rearing of silk- 
rms, the m of essences and perfumes, farming, and 
other employments occupying families or numbers of persons, will 
each, as far as possible, have separate establishments for their 
accommodation, in order to exhibit them under their ordinary as 


pects. 

The class of non-European occu ns presents greater novelty, 
and, at the same time, greater difficulty. The commission has, 
however, received important tenders of assistance with respect to 
this class, which encourages the hope that a portion, at least, of the 
manual operations little known to the European world will be 
represented at the Exhibition. In order to induce workmen and 
families from remote of the world to come to Paris and pursue 
their occupations during the time of the Exhibition, and with the 
necessary submission to its rules, as well as to the habits of the 
European world, the commission depends partly on the assistance 
of foreign commissions and ly on the aid of missionaries and 
merchants. As regards the missionaries it is expected that they will 
be able to induce some of their converts to accompany them to 
Paris, and also to superintend and arrange for their maintenance 
while there, either in the houses of the missions or in special apart- 
ments adapted to the habits and necessities of each family or party, 
and the commission, in all such cases, is prepared to undertake all 
the costs. It is hoped that this arrangement will create within 
the limits of the Exhibition a certain number of native groups, the 
study of whose habits, s, and methods of working will be 
not only useful in an industrial £ of view, but offer also 
valuable means of ethnological information. The same means 
of disposing of the productions of these strangers will be accorded 
as have already been mentioned with reference to European work- 
men. 

The commission hopes to present to the view of Europe, Lap- 
landers making fishing-tackle; Ural Tartars employed in the pre- 
paration and ornamentation of skins and carpets; the Kabyles of 
Algeria making the glazed pottery of Bjerdjera, carvings in the 
wood of the fig-tree, ornaments in silver and coral, and carpets of 
Oran and other districts; natives of Morocco weaving silk, cotton, 
and woollen fabrics, making fez caps, saddles, and arms, and pre- 
pariog shagreen; negroes of Soudan producing cotton cloth, 
morocco work, and pottery ; the half-castes, or Petits Blancs, of the 
Isle of Bourbon, making for sugar and coffee; Anatolians 
weaving Smyrna carpets, silks, and eloth of gold; Syrians fabri- 
cating tissues and arms of Damascus, Aleppo, and Lebanon, mother- 
of-pearl work of Bethlehem, and gold wor of Beyrout; Persians at 
work on Kurdistan carpets, silk embroidery, Kirman shawls, and 
silks and cottons of Yerd, enamelled tiles, and damascened arms; 
Indians weaving muslins, embroidering cashmeres, engraving ivory 
and wood, and twisting threads of gold into bracelets and other 
ornaments; Cambogians fabricating boxes and toys from sandal 
wood: Siamese carving rhinoceros horn; and, perhaps, Chinamen- 
carving a nest of ivory balls; Japanese painting their incomparable 
lacquer wares; Mexicans turning 5o =p pottery ; and red- 
skius composing head-dresses of { 8 and bead-embroidered 








mocassins. 
The above is a faithful sketch of subjects now under the con- 
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sideration of the Imperial Commission, which calls upon all the 

civilised world to aid it in its labours. It is not to be su that 

the directors of the Exhibition will accomplish all or half of that 

which it has sketched out, but ite efforts will certainly not be 

and there is little doubt that the Exhibition of 1867 will 

an amountof variety and novelty which has never before 
united on one spot. 





The following are the amounts of space allotted to the various 
states taking part in the Exhibition :— { 
Sq. Metres, Sq. Metres, ° 
France .. .s «+ +. 64,0566 Holland .. .. eo» 1,998 
Great Britain and Ire- Spam oe oe ce ce «61,008! 
aE is oo” os) ob 20,608 pA So! we’ cc 08 Lo 
German States(each) 7,528 Bragils «so co co ce 972 
Belgium .. +: o WF China and Japan, South " 
Ba es °° oc os oo Queen A ica, Africa, and 
United States of America 8,946 Oceana(each)-. .. 810 | 
Rusia 4. «c oc ce 9,016 Denmark... .. .. «- 650 
Switzerland ‘; :. :- 2416 | Greece, Roumania, and | | 
Sweden and Norway .. 2,091 Roman States (each) © 648 | 
Nearly the whole of one side of the building and of the park are 
devoted to Franee, Great Britain occupies that portion of the other ' 


side which is nearest the chief entrance, namely, that which faces 
the river ; the amount of park space allotted to her is very large, 
and it is hoped that her model farms and cottages, agricultural 
machinery and produce will form a very attractive portion of the 
Exhibition.—Journal of the Society of Ariz. 


LETTERS TO THE EDITOR. 
(We do not ee <= sored af the opinions of our 








LIQUEFACTION OF STEAM IN CYLINDERS. 


Sm,—I observe that in your remarks on Mr. Howden’s letter of ' 
the 17th November (page 353, third column) you cite an opinion of 
mine as if my holding it were of itself a reason for its adoption by ; 
others. Although it is of course flattering to me to have my autho- 
rity referred to Pe you in such terms, I should be very sorry to have 
it su that I set up any such pretensions on my own part, or 
that I expect or wish any opinion of mine to be received by others | 
upon any grounds except the facts and arguments by which I have 
myself been led to form it. 

ith respect to the liquefaction of steam in cylinders, those facts 
and arguments are contained chiefly in two papers, the first by my- 
self, the second by Mr. James Brownlee, in the “ Transactions ” of 
the Institution of Engineers in Scotland for 1861-2, In those 
papers some well-known experiments by Mr. Isherwood are 
analysed, and \the following conclusions are deduced from them :— 
That in a cylinder without steam jacket, and without superheating, 
the quantity of stea . iquefied, though not exactly proportional to, 
depends upon and incr: ases with the following quantities—The de- 
pression of temperature corresponding to the expansion of the 
steam, the extent of the surface of metal exposed to contact with the 
newly admitted steam, and the duration of that contact. Hence it 
= be inferred that if in two or more unjacketed cylinders, 
without superheating, the rates of expansion and the duration of 
contact are the same, the quantity of steam liquefied will be least in 
that cylinder which exposes the least surface to contact with the 


8 \. W. J. Macquorn Rankine. 
Glasgow, 2nd December, 1865. 





TELEGRAPH CABLES. 


a | have been much interested both by the articles on the 
electrical, and by the discussion upon the mechanical, construction 
of submarine cables, which have been commenced in your columns. 
his discussion ap to have originated upon the statement 
that Allan’s system. of mechanical construction, ‘ whatever may be 
its merits and demerits, would doubtless have sufficed to obviate the 
disastrous failures which have again and again occurred in the 
attempt A 4 « Re pr sg telegraph.” Whereupon your able 
corresponden . M.,” gives some very good reasons in support of 
his ag that the mechanical plan of submarine cables has 
generally been overrated, and is in point of fact insufficient to allow 
of cables of the o construction being successfully laid in 
deep water ; and further intimates that ‘like fatal errors of construc- 
tion will be found to have been committed” in what he appears to 
consider as one of certain “ favoured schemes.” 

Now, while admitting the importance of the considerations put 
forward by “T. M.,” it does not appear to me that this gentleman 
has been at all successful in disproving the assertion contained in 

our leading article, and quoted above. In the first letter of 
‘T. M.,” eighty tons per equare inch section is assumed as the 
breaking strain of the steel wires in Allan’s cable, and upon this 
assumption it is calculated that this cable would support two 
end a-half miles of its own length in water. But in “T. M.’s” 
second letter the minimum breaking strain of the steel wires used 
in Allan’s cable is shown, by the results of experiment, to have 
been 129 tons per square inch section, when the wire was fairly 
broken in the straight or suspended portion, which would allow of 
the cable supporting four miles of its own length in water. 

T am ready to agree with “ ‘I, M.” that neither Allan’s cable nor 
the new Atlantic cable can fairly be considered able to support 
aoe fathoms of their own le: in water. But I have reason to 

believe, from the results obse: during the tests carried out by the 
Government Telegraph Committee, that the above — length 
of four miles would in practice prove to be considerably below, 
rather than above, the mark. It may be well to give some reason 
why this should be the case. In the first place, it is not the fact 
that the steel wires constitute the whole strength in Allan’s cable. 
These wires are not absolutely inextensible; under a powerful 
strain they will to some extent become embedded in the copper 
conductor, cutting a screw thread upon its surface; and thus the 
wires, the copper conductor, and even the gutta-percha sheath, will 
all take the strain together. And when the welded joinis in the 
steel wires are properly distributed, they are, owing to the peculiar 
mode of construction adopted in Allan’s cable, practically of very 
little detriment to the strength of the cable. 

I must confess that, though I am one of those who are“ pleased 
to admire cables of light, strong, and (to all intents aad purposes) 
inextensible construction,” I am curious to learn something of the 
cables referred to by “ T. M.,” ep me neither to this category 
nor to the class of heavy cables, but of many tons strength, and able 
to support 11,000 fathoms or more of their own length in water. If 
the advantages of these cables, as compared with the former, 
ure sufficient to counterbalance the expense of construction, which, 
it is hinted, will be even greater than in the case of the last Atlantic 
cable, “'T. M.” may render good service to the cause of submarine 
telegra; by describing the system of construction which he 
himself would advocate. But it is to be borne in mind that the 
present tendency of practical improvement is to reduce rather than 
to increase the cost of telegraphic undertakings, whilst securing 
greater mechanical and electrical efficiency than has hitherto been 
attained. A Teveoraruist, 


TELEGRAPH CABLES, 


Sim,—Whatever doubts your correspondent “T. M.” may enter- 
tain as to the important results to be obtained from my system of 
constructing telegraph cables, I can only say that I am necessarily 
in a far better position than he oan be to judge of the matter; and 
although I must admit that, until I produce a cable—which hitherto 
time and circumstances have not allowed me to do—yet from the 
experiments that I have had made to test both the electrical pro- 
= of the materials I use, and the mechanical strength resulti 

rom the peculiar system of construction I adopt, I am well ass 
that the statements made in my previous letter are substantially 





correct, and that all the — required for a telegraph cable, as 
specified by your correspondent, are to be obtained by the adoption 


of my principle of manufacture, and by the use of my insulating 
compound, viz., speed in signalling, mechanical strength sufficient 
for at least five times the d t water, and, to quote the words of 
your coi mdent, of tough constitution sufficient to survive the 
rough handling and the wear and tear to which submarine cables 
are subjected, both in the process of Jaying and after they have been 
deposited in the ocean’s depths; and I am confident that the day is 
not far distant when the difficulties attendant on submarine tele- 
graphy will be successfully overcome, and when submarine cables 

constitute a real and remunerative property, and not a mere 
record that so many millions sterling have been wastefully deposited 
in the sea. I anticipate, with the greatest confidence, the connection 
of London and New York by @n-efficient and durable cable. 

10, Strand, London, Dee, 6, 1865. Joun Macnytosu. 


ty 





TESTING CABLES. 

Sim,—The system for compound levers and dead weights adopted 
by the Board of Trade as an adjunct to the hydraulic chain and 
anchor testing machine, and intended to ascertain the real pressure 
laid on the chain or anchor, is, in my estimation, objectionable, as 
the correctness of levers on this principle cannot ex ntally, or 
materially, be proved. The knife edge at the end of the main lever 
being at angles with the fulcrum, also the gear necessary to 
keep these levers. in position, requires great attention: from the 
person in charge, or errors may take eeriss 

As a remedy. to objections I would suggest that a short 
hydraulic vortival press, respects of the same dimensions and 
construction as that, laid horizontally and connected to this by a 
pipe, so that'the pressure will be the same in both cylinders. The 
rise of this vertical ram teed not exceed two inches in any case 
over the head of the short vertical ram. Compound levers are to be 
wep the fulcrum of the principal levers pressing on steel bearings, 

tted on the correct centre of the head of the ram. 

The friction in the collars of the rams (or the packing of pistons), 
being the same in both presses, is not to be taken in account, the 
levers and dead weights indicating the correct strain on the chain 
or anchor, 

All the knife edges of these levers being in perfect straight lines 
they may be easily proved in the same manner as the levers of 
weighing machines. 

In addition to these levers a small indicator valve or ram may be 
attached, pressed down bya lever with a sliding weight on the 
long arm, the scale on this lever to be graduated from the pressure 
indicated by the compound levers and dead weights. By this mode 
a powerful crab winch may be placed at the lower end of the 
machine, and a pressure of a few tons laid on the chain or anchor 
before the force pumps are put in motion, which will save much 
time and labour. Georce Ennis: 

Jersey, 30th November, 1865. 





ENGINEERING QUALIFICATIONS. 


Sir,—As several of your correspondents have honoured me by 
noticing my communication of the 21st November upon the above 
subject, and one of them, “ Contractor's Engineer,” desires further 
information, I must again request your editorial indulgence. 

The perusal of the letter signed “Contractor's Engineer” gave 
me great satisfaction, as it is only general experience that when any 
new scheme finds no antagonist it must arise from being of too 
puerile a nature, or from lack of interest in the result. Before 
auswering his inquiries I may premise that his adoption of the 
initials of another correspondent, viz., “ B. O. W.,” with the addition 
of “ W. O. W.,” might have been judicious, as his bark is consider- 
ably worse than his bite. To his first question r ting my object 
in propounding this scheme I would observe that it is solely from a 
desire to advance our kindred profession from the anomalous posi- 
tion it at present occupies, to a proud standard of efficiency that 
it will obtain recognition from the world at large as being indeed 
one of the professions. Now “ Contractor’s Engineer ” and myself 
are quite agreed as to the ridiculous figure any man would make 
who presumed to give evidence upon a subject with which he was 
not practically acquainted, but we immediately fall back upon the 
inquiry—When does a man become an engineer ? 

f he be not an engineer he has no right to undertake engineering 
work; and if the acknowledgment of his claim to the title depends 
upon his successful carrying out of works, he must evidently, during 
the first part of his career, be working under a self-assumed title, 


and hence worthless ; or, should the profession at length recognise | 
him as an oneness they, consequently, have been doing an | 


injustice during his first stage. Of course in this argument I have 


considered that a man who is simply an engineer’s assistant carries | 
out not his own works but those of his employer, therefore when he ' 


commences practice for himself he has a clear field, and cannot be 


said to have any works of his own in justification of his assumed | 
Herein “ Contractor’s Engineer ” and myself differ; he feels | 
quite satisfied with the present state of things, viz., that a man | 


title. 


must dabble (according to deduction from his thesis a professional 
nondescript) in engineering, and when, by good luck or guidance, 
he falls in for some work of magnitude, whether his carrying out of 
the same be direct piracy of the labours of others or no, he becomes 
forthwith an engineer. This is surely what Euclid would style a 
case of reductio ad absurdam ; my impression leads me to — that 
there must be some period at which the man became qualified for 
engineering work and hence an engineer. 

think “‘ Engineer’s Contractor” would find a most decisive refu- 
tation of his theory that these diplomas would not be valued were he 
to observe the interest with which the names of senior wranglers at 
our universities are echoed throughout the country, and the superior 
positions these men hold through life. The advantage of possessing 
high diplomas is equally true of our parochial and hospital medical 
———. Now, if these work so well in other pursuits, what 
should prevent their successful —— to engineering? 
Whereas under the present system, as there is no standard of excel- 
lence, most appointments must be decided by interest. , 

As to the attainments of many engineers, “ Contractor’s Engi- 
neer” and myself hold the same opinion; but respecting their 
mathematical requirements our views are at variance. If his opinions 
are right, then the investigations of Hodgkinson, Barlow, Tate, 
Stephenson, Fairbairn, and last, but not least, Professor Rankine, 
have been penned in vain, or are only a dead letter to those having 
no further mathematical knowledge than “ arithmetic and the very 
elements of mensuration.” No doubt such a man may obtain and 
transact a fair amount of professional work, but it must be by the 
reduction, enlargement, or plagiarism of some other work, as with- 
out an extended course of mathematics he is quite unable to verify 
his results, and, therefore, can never become a scientific engineer. 

“ Contractor’s Engineer” makes some strictures upon the “ pre- 
tentious dissertations” of the new school, ‘but this is a thing no 
fellah can understand.” I have always supposed the existence of 
three schools, viz., the practical, theoretical, and scientific. The 
followers of the first produce work which is always respectable; 
those of the second entertain chimerical and impracticable fancies ; 
while the third, by the combination of both, ensures the perfor- 
mance of the first with the progression of the second ; aud as these 
form what may be styled the new school, surely upon forming a 
retrospect of the last thirty years we cannot call either their 
labours or their dissertations pretentious or puerile. He also men- 
tions the abuse of the calculus; all I can say upon this is that | 
one found abusing the calculus should be summarily convicted. 
Regarding the use of “conic sections,” let me refer “ Contractor's 
Engineer” to any treatise containing an analytical investigation 
into the 
to himself, 1 several years ago emerged from pupillage; but 
having reflected deeply upon the disadvantages of the present 
system, I am anxious that future engineers should enter the world 
with an education more in keeping with the necessities of the age ; 
the main difference between your correspondent and myself pose heey 
along with his practical education I am desirous of seeing combined 
more of abstract truth and refinement ; and also, as there must be some 
minimum qualification whereby a man may be accounted an engi- 


| next session, to legalise our profession, 





roperties of the circle, ellipse, parabola, &c. Similarly | 





neer, I hope at some future day to see a standard set up which every 
one must pass before commeneing practice on his own account. 

In taking leave of “Contractor’s Engineer,” I trust that should 
we ip tery -y of mine appear to him unkind or unwarranted he 

ill accept it in the spirit by which it is dictated, viz., that of 
friendly interest. The suggestions of “B, O. W.” and an “Old 
Driver” are acceptable additions in the way “f testimony and 
assistance ; only let me remind the former that the consideration of 
his valuable and necessary nari could only be obtained through 
the medium of a board, who would naturally afterwards merge into 
examiners. That the éx nations would of themselves stimulato 
our yot members is ir confirmed by the letter from “A 
Pupil,” who is evidently a junior lusting after youthful honours. 

look forward to a further advocacy of this subject by those 

more able than myself. rl M. 


Sm,—I am sure all right-feeling engineers have read with 
pleasure and interest your endeavours to place our profession on 
the footing it deserves, and most ardently wish your well-directed 
efforts may meet with thé success they merit. I am firmly of 
opinion a legal qualification to practise any bond fide branch of our 
profession sho be instituted as quickly as possible; and it 
ap} to me it may be done by allowing associates or membars of, 
say, the four leading instituti including naval architecture—to 
retain their ition unquestioned, provided they have belonged to 
those: ve institutions for a period of, say, three or five years ; 
and that those members of younger or more recent date have the 
option of passing a routine examination to test their ability, while 
no new members of any grade should be admitted without a rigid 
examination after a suitable prescribed course of study, accompanied 
by actual experience. 

For myself I may say I am an engineer and naval architect of 
eighteen years’ experience, but I have only comparatively recently 
been iuduced to join any institution whatever ; and as I’come within 
the three or five years class I should be quite prepared to undergo 
the necessary examination to entitle me to practife. I am now a 
member of the three leading institutions, viz., Civil Engineers, 
Mechanical Engineers of Birmingham, and Naval Architects, beside 
the Society of Arts; and I regret to have seen since my admission 
the extreme laxity that is occasionally shown as to who are admitted 
as fresh members, A very injurious are of these fresh men 
are hot so fully qualified as they should be; and it is no uncommon 
thing to seek. association” or “membership” as a means of 
advancing private interests, as it is now pretty well known that one 
or two influential friends can pass a man through. The Institution 
in Great George-street isthe most strict of any, but I would wish to 
see this, as well as all others of standing, more particular, that our 
profession may retain that prestige it has so long held, and not be 
classed with “range” or ‘sanitary ” engineers; so happily referred 
to in your impression of the 17th ult. 

We are fast approaching the state of things in England which 
holds good in this benighted and unhappy country, where every 
petty auctioneer or ‘valuer sticks C.E. after his name, as well as 
every overgrown schoolboy who. may have passed some simple 
college examination in arithmetic, mensutation, and algebra, and 
have obtained the consequent certificate. 

I merely write this to assist in ventilating the subject you have 
taken up ; and I earnestly hope the “ big wigs” in Great’ George- 
street, at Newhall-street, Birmingham, and elsewhere, will take 
compassion on their ery ot and less favoured brethren and at 
once advocate some short suitable Act of Parliament, passed 
A. R. 





Passage West, County Cork, Ireland, 
December 5th, 18665. 





CAST IRON BOILERS. 


‘Siz,—The following information is for the benefit of “J. J.S.,” 
Birmingham, who wishes for an experience of the Harrison boiler. 
My father bought a Harrison boiler, 18-horse power, in October, 
1864; it got to work that month. It got up steam quickly and did 
—_ satisfactorily when new. It continued to go on well, but I 
ancied it began to take more fuel. It leaked slightly from the com- 
mencement, but not anything of consequence. By March, in 1866, 
it leaked very little, but was variable—sometimes it leaked, and 
suddenly left off; but then, up to March, it never leaked sufficient 
to beany detriment to the working of the boiler; yet I still thought 
it did not make steam quite so well as at first. 


I went from home on April 19th, 1865, and on or about May Ist, 
the boiler burst a ball, one of the row next the fire; it burst, or 
rather cracked, from neck to neck, put the fire out, and, of course, 
did no damage beyond making a mess—pressure then about 45, I 
believe, and plenty of water. Well, it had to be taken to pieces to 
be pte and when it was done it was found covered with scale, 
which adhered firmly and was detached with difficulty. I believe 
there was no loose scale in the boiler. Up till now the blowing-off, 
entirely empty, had been carefully attended to once a week. The 
boiler had at this time a pipe put upon it to join all the steam parts 
of each slab just above the water line, this was done to prevent the 
lifting of the water; I don’t think it did. It went on working 
until on or about May 26, 1865, when another ball cracked from 
neck to neck. It had a new one put in, and this time there were a 
few fragments of loose scale. Now that I had cracked two balls, 1 
considered it was owing to the scale preventing the water coming in 
contact with the iron until the iron became hot; when, I think, the 
scale flew off, and the water then coming upon the heated metal 
cracked it. After this second crack I put Easton’s boiler fluid in to 
try and removerscale, It soon now began to leak dreadfully at each 
joint which was next the fire, so much so, that it was a waste to 

ut Easton’s fluid in, because it ran it out so rapidly before it had 

ad time to benefit the boiler. Up to putting the boiler fluid in, the 
boiler only held because the joints were full of scale, which the 
fluid removed. We had tightened the bolts all they could be 
tightened; but the balls were tight at the necks on the side from 
the tire, but you could have put a knife-blade in at the 
front, looking almost as if the front had contracted. We put 
meal in now to prevent leakage, which it did if put in frequently; 
but in August another ball ked, and I had another putin. At 
this time, seeing the boiler run so that it had to be mealed every day 
to make it workable at all, some new Lowmoor twin boilers from 
Hackworth, of Darlington, were ordered at the latter part of 
August ; the other boiler still being worked as well as it could. If 
it was filled at night ready for morning it had gone entirely out of 
the glasses in the morning, and had to be re-filied, and could get 
very little steam, consequent upon injecting such lots of water and 
from having the fire half put out. We continued working it uatil 
one ball cracked after another, and finally steam could not be got up. 
It is now standing that way, minus some of its fittings, and if any- 
one wants it they can have it at a tithe of its cost. Perhaps some of 
your readers may have more favourable reports than this; 1 hope so, 
for their own es, as it has been a lot of trouble and inconvenience 
here, beside the money loss. Don’t Recommenn Ir. 





—_—_— 
BRITISH RAINFALL, 


Sir,—I have to ask your readers’ attention for a few moments to 
a request on the above subject, the importance of which in relation 
to engineering and drainage questions is well known. It is now 
some years since | began collecting returns of the fall of rain—with 
what success I will mention presently, but my main difficulty has 
been to find out the persons who keep such records, and one of the 
most obvious sources of assistance is the public press. I now, 
therefore, ask from each and every journal in the British Isles their 
all-powertul aid. When the collection was first organised in 1560, 
scarcely 200 persons were known to observe and record the rainfall; 
by steady perseverance, and the aid of a portion of the press, the 
number f. been raised until there are now more than 1,200 places 
whence returns are regularly received. Still I know there are 
many more, probably hun’ who have either never heard of the 











Dec. 8, 1865. 


THE ENGINEER. 


371 








establishment of a central dep6t to which copies of all rain records 
should be sent, or they have been too diffident tosend them. It is 
of paramount ei" to gather these, and make the tables yet 
more complete. I therefore beg leave through your columns to ask 
every er to think for a moment if he or she knows of any one 
who keeps, or has kept, a rain-gauge; or who has any tables of 
rain-fall (or old weather journals), in their possession. And if they 
do know of such persons, I ask them on behalf of science, of my 
fellow-observers, and on my own behalf, to use every effort to secure 
their assistance, and to favour me with their names and addresses. 
We want old records, we want records for the mt year, and 
from many parts of the country we want returns for the future, if a 
few persons will notify to me their willingnesss to assist, and to pay 
10s. 6d. for the v eap and simple gauge now supplied. 

To prevent needless correspondence I annex a list of the places 
in Middlesex whence returns have been already collected for the 
years mentioned in the last column, and shall be very glad of any 
additions or corrections. Other counties, or the complete list for the 
whole country, shall be sent to any one willing to make good use of 
it. I may add that an influential committee of the British Associa- 
tion has been appointed to superintend and assist in my investiga- 
tions, and that they cordially support my present application. 


G. J. Symons. 
136, Camden-road, London, N.W. 


The committee consists of J. Glaisher, Esq., F.R. 
Wrottesly, F.R.S., Prof. Phillips, F.R.S., Prof. 
Dr. Lee, F.R.S., J. F. Bateman, Esq., F.R.S., R. 


S., Lord 
ndall, F.R.S., 
- Mylne, Esq., 











F.R.S., and myself. 
Muppiesex. 

Station. rag Observer. Period. 
Camden Town... .. ..| 100 |G. J. Symons, Esq. | C 1858 
Chiswick .. .. «2 es] oe yal Hort. Soc. .. 1825 
Colney Hatch .. .. «.| +» R G. Rose, Esq. .. 1857 
Edmonton.. .. +» (C,H, Adams, Esq... 1792-96 

ima ge RE * in +-| _ 1811, 1816-40 
ped (Lower).. ..| -- Mr. J. Brown .. C 1860 
Enfield (Back Hill).. ..| 89 W.Mylne, Esq. .. 1864 
» (Vicarage) .. ..| 110 Rev. J. M. Heath .. 1849 
Finchley-road .. .. ..| 270 G, W. Moon, Esq. ..| C 1860-61 T 
i ae ha --| C 1860-61 T 
Hackney .. « -| 40 Dr. Tripe .. oe o 1856-58, 1860 
Hammersmith .. 12 =F. J. Burge, Esq. .«. 1856.58, 1860 
Hampstead .. .. «| 860 R. Field, Esq... ..| C 1862 
Harrow-on-the-Hill  ..} 875? Dr. Hewlett r 1864 
Highgate .. .. «. ..| 894 J.Cutbush, Esq. ..| C 1862 
London (Bryanstone-sq.)| 93 C. O. F. Cator, Esq. 1861 
»  (Chiswell-street)} %. (W. Fletcher, Esq. .. 1850-59, 1861 
x»  (Crane-court) ..} +." Roy. Soc. Trans. .. 1729-35 
»  (Gray’s-inn-rd.) | 55 Mr, Strachan .. ..| C 1862 T 
on (Guildhall) ..| 50 |W. Haywood, Esq...) C 1857 
» <L. «2 cage .-| © 1857 
»»  (Hatton-garden)) .- (Mr. R. C. Woods 1838 imp. 
pet (Mile End) _..| «. |F. Charrington, Esq 1862 
»  (Offord-road) .,) 90 |r. Strachan 


- (Somerset-hse.) | 150 
»  (Spring-gardens) 


ve «| C 1864 
Philos. Trans, .. (| 1774-81, 1787-1809, 


1812-27, 1829-42 1° 
J. W. Bazalgette, Esq. 1863 


» ” 95 » 1863 

» ”» 95 ” 1863 

» (Temple Bar) ..; .. |Bent’s Met, Jour. . 1795-1807 

wet (Westmr. Aby.)| .. (Dr, Heberden’.. .. 1766-67 imp. 
o » House)| 65? Ep: 1766-67 imp. 


1766-67 imp, 
854-60 


(_ 5, Garden) » 
»» (Whitehall) ..| .. |J. ©. Baile, Esq. ..| C1 





” ee «+ ee ‘e¢| ee |Nicholson’s Journ... 1808-10 

“i so 6o sou ea 1817-21 

9, ise e+} os {Lady Bayning.. . 1836-42 imp. 
Notting-hill +«| « |8. B. Blunt, Esq. ,.] C 1865 
Paddington oo! os] oe Py 1854-56 
Poplar .. «+ o «-| 25 |Mr,Gaster.. <. ..}-C 186263 T 
St. Jhn’s-wood (Lit. Soc.)} 161 /H.J. Montague, Esq 


(Melina-pl.) G, Leach, Esq... . 1852-57 imp. 
C 1864 


Spring Grove ob se 1 








Tottenham (Vicarage) ..| .. |Rev. J. 8. Winter ..| C 1061-62 T 
. +s ee os| 60 |—Fowler .. 4. .. 1842-45 
49 . (Lordship-In.)} .. [W.D. Howard, Esq:| 1347 
Twickenham (Observtry.)| 24 |A. Wiss, Esq. ..- ..} C 1863 
Uxbridge (Harefield Pk.)) .. |W. Vernon, Esq. ..| C 1864 
Winchmore-hill .. ..| .. (Mrs; Feltham .. ..} © 1868 








SCREW SHAFT BEARINGS. 


Sin,—Being a constant reader of your valuable journal, and 
having often derived important information from its pages, it has 
occurred to me that some details of practical experience 1 have had 
with the end or stern tube bearings. of screw shafts, the method 
I have used, with great success, for casting on the brass, would be 
acceptable to your readers. I have had a great many of these shafts 
to coat over on foreign stations.,, The stern tube bearings, exposed 
as they are to the action of salt water, renders it very desitable that 
this part of the shaft should be covered with brass. Notwithstand- 
ing that this appears to be a simple operation, yet I have known the 
casing of large shafts to cause great expense and.trouble before a 
solid casing of brass could be had. In most of our large eer- 
ing establishments this work is pretty well understood, :yet I have 
seen in many large shops a great deal of time and labour spent in 
drilling out the blowholes and plugging them up with brass pins, 
which often get loose again, or the metal, not being of the same 
kind, wears unequally and cuts the bearing, when, by a little care 
and knowledge, not the slightest blowhole need occur, even when 
coating the largest bearing. 

I know that many shops adopt the plan of boring: out the brass 
sleeve and shrinking it on the shaft, but I consider the method of 
casting the brass on, when done in the right way, to be much the 
best job and also the cheapest. 

I need not explain the manner that the mould is formed round 
the shaft, as this will be familiar to practical men, but it is best in 
all cases of dry sand or loam, and thoroughly dried, without any 
vegetable matter in the sand. 

The brass should be six of copper and one of tin, melted with a 
slow moderate blast. This latter is important, as I have always 
experienced trouble and blowing if the brass was melted too quickly 
or a strong blast used. 

The brass should not on any account be melted in a furnace 
which has been used for melting iron; it is best to melt the tin 
Separate from the copper, but mix them just before being used by 
pouring the melted tin in among the copper and stirring with a 
copper rod. I fiud if an iron rod is used for stirring it has a 
tendency to make the metal porous. The shaft should be heated so 
that it may shrink = with the brass. It ought never be 
heated beyond a black heat. The shaft must be perfectly clean and 
free from rust, and have-a light coating of chalk and water brushed 
> It is best to apply the chalk mixture before the shaft is 

The metal should be poured quickly and the gates placed equall 
over the mould. The foed of metal should be kept well up. pais 

If these instructions are followed perfect success in casting the 
brass coating on screw shafts free from blowholes may be secured. 

I need hardly mention that in @ great many other parts of 
machinery coatings of brass are cast on iron, , for instance, as 
the rolls used in machinery, where it is of the greatest impor- 
tance to be free from blowholes. I have seen a great many cases of 
failure in casting the brass solid on this class of machinery, and 
ge you and your readers must have noticed many instances 

So far as my experience goes I have always succeeded with the 
method indicated above, but it was only after a long practice and 
many failures that I got into this plan. 

At the repairing stations in India and China I have re-coated a 

many screw shaft bearings, and for some time have tried a 
number of rolls of cast iron with castings of brass, and, as 





ao. stated, find no difficulty in getting them free from blowholes 
entirely. 

I am afraid I have too much on your space, but should 
be glad at some future time to communicate my practical experience 
on some other points. James T, Boys, 

London, December Ist, 1865. 





WHERE WAS THE FIRST RAIL ROLLED? 


Stz,—In your paper of last week—“ Visits to the Provinces, 
Merthyr and its Ironworks”—you s' “The first rails made in 
England or Wales were rolled at Penydarran.” 

In this ~~ have been misinformed, as the first rail ever made 
was at the lington Ironworks, Northumberland, and from these 
works a staff of men were sent to Penydarran to teach the Welsh- 
men to make rails, 

The Taff Vale Works, now belonging to Mr. Fothergill, were 
established solely for rail rolling, and. to these wore. a staff of 
Bedlington men were sent. Wim §. Loyermar. 

Aldermasley Ironworks, Ambergate, 

Derbyshire, 1st December, 1865. 





SUGAR MACHINERY. 
By N. P. Burau. 
[ Concluded. ] 


Colonial Factories.—The arrangement of machinery for manufac- 
turing purposes forms an important branch of the several duties of 
the engineer or architect. To lay down a rule, however, is, 
perhaps, as great an error as carelessness of distribution; the main 
facts to be considered generally, are arrangement seriatim, with 
access for repair, while, at the same time, an inequality of space 
should not be permitted. The several duties of the employés in each 
department will, toa great extent, regulate the room required. To 
exemplify this fact will be to run through the several operations. First, 
the steam has to be raised; ample room must, therefore, be allowed for 
the stokers, fuel, &c. A general length for the stoke-hole is twice 
that of the fire-bars ; thus 12{t. may be.considered an universal length 
from the boiler front, space for the fuel inclusive. The process of 
manufacture actually commences in the crushing room; the main 
point to be considered in this department is length at right angles 
with the rolls, for the transit of the cane and megass; enough space 
should be allowed at the megass end of the mill for the drainage of 
the crushed cane. In some instances a separate room is preferable 
for this latter operation. In the event of repair or renewal of any 
portion of the engine or mill, space must be given for that without 
necessitating the removal of any walls or partitions. The process of 
clarification next ensues. In this portion of the several branches 
there are two modes of attaining the same result—the primitive 
tache and the battery—both of which are heated by the fire from 
the boiler flues. The next, the modern steam clarifier, which latter 
is rapidly being used in ony to any other kind. The space 
required in this case will depend on the diameter and number of 
the vessels required—sufficient room for repair and removal must be 
duly considered. After the liquor leaves the clarifier it passes 
through the bag filter—which latter, by the way, should be directly 
under the former; room is here required for emptying the bags, re- 
moving the scum, stowage of ey ae | the same, and divers 
other necessary operations. The boiling of the liquor must next be 
noticed :—The pans for this process are either the open pan or the 
well-known vacuum pan, ith the adoption of either, space must 
be allowed to pass around them; all joints and connections must be 
accessible, and the space, under the pans should not be cramped, as 
the discharge valve must be readily accessible for repair, &c. Tanks 
are provided for the liquor, both from the bag filters and boiling 
pans ; the locality of these tanks is generally above and below the 
floor line, steam lifts or “mount juices,” being used for the elevation 
of the liquor where so required. The liquor after boiling flows 
from the pan into a tank underneath the same. A tank elevated 
next receives the liquor, which now undergoes a second process of 
filtering through animal charcoal. The vessels now alluded to are 
deep and cylindrical in shape, closed at the bottom end. A man- 
hole is located at the side, level with a false bottom ; these filters last 
for a considerable time, and it is not an uncommon occurrence to 
erect them in se; portions at their destination, rather than 
convey them entire thereto. The requisite amount of room required 
is, for the removal of the charcoal on the ground floor, and a platform 
for the supply. When the filters are arranged in rows, or opposite 
each other, the man-holes should face each other, so that one 

e will suffice. With reference to removing the filters, this 
operation is generally similar to their erection. 

The granulation of the liquor may be said to be the most important 
of all the E cvary “Rive but what all require attention; yet, in a 
commercial point of view, the grain of the sugar reguates its value. 
The process now under notice is carried out in open pans or vacuum 
pans, the latter being the better. The only cause for the introduc- 
tion of the former is economy of outlay—indeed, so much is the 
commercial element considered that, in some cases, the common 
tache is still erected. The remarks applicable to the boiling pro- 
cess will apply in the mt case as far as 8 is concerned. The 
centrif room should be ample in length and width, and as near 
to the granulating room as possible. 

In the event of loaf sugar being made, the stove should be in 
connection with the mould room, on the same level if possible. 
The revivification of the animal charcoal being # separate process, 
the introduction of the furnace or machinery for that purpose is not 
required in the present description of the necessary arrangement. 
Should, however, it be requisite, or deemed desirable as an adjunct 
to the whole, it may be added that, within the precincts of the 
boiler-house, or a building common to both, will be a good arrange- 
ment. 

With reference to the stores, offices, and dwellings, locality will 
be the best guide. One fact should always: be deemed imperative— 
the importance of a supply of water, without which no facto 
can be termed com ow, with relation to the buildings, muc 
depends on the nature of the produce of the country applicable for 
that purpose. Architecture is generally the last consideration of 
the planter in relation to sugar factories; here and there may be 
found those who pay a little attention to the finish of the exterior. 
The great produce of the sugar colonies is wood. Bricks are made 
of the mi 1 local produce, and dried in the sun. In some 
instances the exterior walls of the houses are of wooden structure ; 
while in other cases the native bricks are used. The roofs of the 
buildings are sometimes flat, according, of course, to the width or 
space between the walls. Ventilating openings should always be 
attended to, as the ed state of the steam or heated air acts 
destructively on the ng, partitions, &, The windows of 
colonial factories are, in most cases, simply on the Venetian prin-" 
ciple, with frames to open and close. Glass is but little used, due to 
the cost of transit and liability of the dity to fractu to say 
nothing of the effect of the rays of the sun. 

Area of space not being of much consideration in the colonies— 
or, rather, on sugar estates—it is the Ste to adhere to 
one storey only for sugar factories, platforms are, of 
course, obligatory for the ‘vacuum = clarifiers, tanks, &c. ; but 
as much of the plant as possible is on the ground floor. The 
labour of climbing by this arrangement, much lessened, in 
proportion to houses from eight to ten storeys high. The sea 
cess of manufacture, however, is not so direct with ground-floor 
buildings as with those-of a plurality of floors. Another patent 
reason too may be quoted ag the cause for low buildings, i.e., economy 
of structure. ‘ 

Attention will now be given to some of the existing examples of 
arrangement. In one instance that the writer is acquainted with, the 
eugar mill, engine, and boiler are located in one compartment, square 
in plan. Presuming it to- be on the left hand the are on & 








ae, and one once 





raised platform directly inside the next room on the right hand; the 
bag filters are on the ground floor, directly under-the clarifiers ; the 


liquor flows from the filters into a recessed tank. In the place of 
open boiling pans vacuum vessels are used both for first boiling and 
granulating. These pans are located at the side of the wall nearest 
the observer in plan, midway of the length of the compartment. 
The vacuum pumps and steam engine are on the left-hand side of 
the raised platform. The charcoal filters are opposite the pans, 
with the receiving tank elevated on beams and ndicular sup- 
rts. The centrifugal room is at the right-hand side, but projects 
rom the line of the building. The mould stove is at the end of the pan 
room. The main steam Boilers are situated opposite that for the 
mill engine, at-right angles with the same. The room last in ques- 
tion is an extension throughout the length of the whole, with the 
charcoal furnace at the extremity. rs and windows are, of 
course, suitably arranged both for access and ventilation. It will 
thus be understood that the raised platforms required are, only those 
for the clarifiers and vacuum pans. process, in fact, is carried 
out on terra almost in toto. er disposition of the details 
consists of entire’ portion being whder one roof, the building 
being a long structure, | side d walls only; the boilers 
are at the end of the pbuil t facing inwards, Next, 
the sugar-cane mill, engine, ant are located in a suitable 
manner; after which the berg 1d bag filters. Two vacuum 
pans—the one for boiling, and the other for granulation — are 
next in rotative arrangement. eharcoal filters are located on 
each side of the building, so that ’@ free s is between the rows. 
The centrifugal machines are on,one side beyond the filters, and 
the moulds oppositely situated, the, © being at the extremity of 
the building. Such an arrange’ this is, perhaps, the most 
direct that can be conceived, but the ity of the building itself is 
the principal guide in all cases. T stration accompanying this 
article, rep ts a colonial facto r producing moist sugar. 
The additional room for the loaf 8 can be added, if requisite, 
beyond the machine-room, but isnot dedatpresent. Much of the 
machinery herein depicted has been shown in detail in the preceding 
pages of this journal, hence a degoriptive allusion to the arrange- 
ment of disposition per se is only xequisite. The boilers—three in 
number—are of the ordivary Cornigh kind, properly fitted with all 
the requisite details. The donkey engine at the front supplies the 
feed-water in the event of a rupture or stoppage of the mill- 
engine pump; the animal charcoal fevolving cylinders are of the 
ordinary kind, located ite the boiler front, ample room being 
allowed for repair and renewal of"material. The engine, gearing, 
framing, and mill, need no comment, with the exception that their 
position has been duly considered, @ room in frovt of the mill 
can be either used as a herr r for the megass or as an 
engineer's store—in fact, space is allowed for both. There isa certain 
objection to stowing the megass within undetached buildings, 
due to the fact that the crushed cane is rather combustible after @ 
given time, Present space, however, will not»: ' of further en- 
tering into this matter, but a lucid account is given by Henry 
Mitchell, Esq., M.D. (of Trizidad), in a paper in the ‘ Society of Arts’ 
Journal,” Nov. 11, 1864, which is well worthy of perusal. The 
receiving tank is not shown. It is supported in the mill room by 
trussed wooden beams, sufficiently high to allow a ready drip into 
the clarifiers. These latter are shown in a separate room; under- 
neath are the bag filters, scum trough, tank. The tanks seen in 
the outside angle of the stove or megass room are two in number, 
directly over each other. The lower tabk receives the liquor from 
the bag filters; the higher from the boiling vacuum pan, and 
from thence to the charcoal filters,” whidbe disposition need no de- 
scription. The vacuum pans are elevatéd onasuitable platform; the 
engines and vacuum pumps being op) ly arranged. The granu- 
lating pan is supplied from the tank“outside the charcoal filter 
room. After the boiling process ig complete the sugar, in a semi- 
liquid state, is received into’ thetheaters (or coolers, as the case may 
acy the centrifagal machine rogm. The disposition of the 
details in this last-mentigned department'can be readily understood. 
itched at fair angles; ventilators are intro- 

duced over the clarifiers and elsewhere; each portion of the 
plant can be removed wil turbing that adjoiuing ; the pipes 
are arranged with care ag ‘to: omy of length and repair; the 
“ mount juice” is perfectly accessi so is thecondensing box. The 
, lerstood, so that further allusion 


remaining details can be readily ) 
will be superfluous. In copdliatad, the writer would impress on the 


fession generally that nO class of mechanism is more worthy of 
soientific attention than sugar machinery. 















The roofs are double 





Avumatry Rerorm.—We have reason to believe that Mr. Seely 
has during the recess followed up his investigations into Admiralty 
accounts and other matters, and that the question of Admiralty 
Reform will again be brought before the House. 

Tux Metropolitan Sanitary Association intend to hold their first 
confeténce meeting on Thursday evening, December i4th, at the 


roomis’ of the § of fArts, John-street, Adelphi. Thomas 
Chambers, Esq., Q.0., OP, tad Bead to preside, and Dr. 


Druitt, President of the Associatiot of Medical Officers of Health of 
the Metropolis, will deliver an on “The Defects in the 
Existing Sanitary Laws, with 8 tions for their Amendment ;” 


after which discussion on the subject be invited. 

Trave or New Baunswick.—The annital report of the Comptroller 
of New Brunswick shows that the by ty last year were valued at 
8,945,852 dols., and the exports at 5,053/897 dols. New Brunswick 
trades with almost every country. The largest trade is done with 
Great Britain, to which she last year exported goods to the value of 
2,732,733 dols., not including wT a imported from the United 
Kingdom to the extent of 8,598,125 dol. The trade with the United 
States is second in extent and value. Last year New Brunswick 
exported goods amounting to 1,266,148 dols., and imported goods to 
the extent of 3,316,824 dols.. Nova Sootia comes third. Exported 
last year 555,924 dols., and imported’ 1,360,842 dols. Exports to 
Canada 60,004 dols.; imports from thence, 245,020 dols. Exports to 
Prince Edward's Island, 112,728 dolé. ; imports from thence, 85,261 
dols. The gross revenue of New Brunswick last year was 1,060,815 
dols., which is the largest total ever yet reached. The number of 
vessels registered in the province at the end of 1864 was 958, of 
283,225 tons; 570 of these (185,700 tons) are owned in St. John’s. 
The number of vessels tered or built for owners abroad, and not 
registered in 1864, was 163, of 92,605 tons. The estimated value of 
the shipping owned in New Bruaswick is £960,000, or 4,800,000 
dols., and of the vessels built last year £738,000, or 8,667,500 dols, 

Pneumatic Rainway UNDER THE Mirsey.—On Friday afternoon 
Sir Charles Fox met at Liverpool a number of the local magistrates, 
town councillors, members of the dock board, Birkenhead Commis- 
sioners, and other influential gentlemen, for the ~~ of explain- 
ing his re for constructing a pneumatic railway between Liver- 
pool and Birkenhead under the river worser r. E. Lawrence, 
ex-mayor, presided. Sir Charles Fox explained that the principle 
of a pneumatic railway had been successfully tried on a Jarge scale 
ig constructed under the bed of 
the Thames, between @ Waterloo station. The 
proposed railway from Liverpool to kenhead was a mile and 
three-eighths in length. There would be two stations in Liverpool 
and one at Birkenhead. The cost was estimated at £300,000, with 
borrowing powers to raise the capital to £400,000. This estimated 
cost would, however, be much reduced if the bed of the river were 
found to consist of rock instead of quicksands. It was estimated 
that on £300,000 the traffic would produce £30,000 a year, to paya 5 
per cent. dividend, and £10,000 for working expenses. The speed 
would be at the rate of 20 miles an hour, and each train for goods and 
passengers carry at least 500 ngérs, who would be 
charged ia Ba and 1d., according to . In answer to numerous 
questions it Sg are that there would be no danger of collision, 
aud the carriages, luxuriant and well lighted, ‘would always be in 
plenty of fresh air. It was also'ex 1 that! no opposition from 


** vested interests” on either side Mersey was anticipated. 
Ultimately a vote of thanks to { i Fox Was moved by Mr. 
Robertson Gladstone, seconded by Mr. Harold Littledale, and 


carried unanimously, several gentlemen resident on both sides of the 
river expressing their high approval of the scheme. 
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TO CORRESPONDENTS. 


Farret.— We will consult some authorities, and let you know. 
T. M.—(Wolverhampton).—Good mized brands, free on board. 
a) ay would be obliged by the address of Messrs. W. Joyce and 
.» engineers. 
a> <p apa per ad sama and Co., Strand, London, manufacture 
want. 


ropes such as you 

A. Y. Y.—We regret that we are unable to give you any information about 
the American machine to which you refer. 

A. T.—We fear you must make the cistern altogether of iron. Provided the 
flue is large enough, the draught will not be materially affected. 

aM. Woop.— You have forgotten to state the nature of the scurf, and therefore 
it is not easy to advise you. Heat the pipes to a duli red, and scrape them. 

H. M.—The best work on the indicator is a treatise written by Porter, which 
= by procure from Messrs. Biliott, mathematical instrument makers, 

rand, 

8. H. L.—There is no other 
your question is best answered by referring you to Armengaud’s ** Publica- 
tion Industrielle” (Paris), and “ Der Civilingenieur" (Freibery 

Youne@ Mxcuanic.— There is no such thing as a “ rudimentary treatise on 
Sriction,” forming a distinct work. You will possibly obtain the informa- 
tion you apparently require in Baker's treatise on machines, in Weale's 


periodical precisely’ similar to our own, but 


series. 

Bricuton.—We have received seven notes from a correspondent, apparently 
rending at Brighton, on various subjects. Their style and tone would 
render them unsuitable for insertion in our columns, even though they 
contained valuable matter, which they do not. 

T. P. C. R.—It is impossible to say in general terms “which is the best 
engine up to 40 or 50 horse power.” Bach maker thinks his own the best. 
Speaking at large we should recommend a horizontal condensing engine, 
working moderately superheated steam, at a high piston speed and an early 
cut-off —say, one-sixth of the stroke. Pressure in boilers to be not less than 
50 lb. per inch, 

A CoRRESPONDENT.—Petition for provisional protection costs £5 18 6d. ; 
notice to proceed, £5; warrant, £5; seal. £5; final specification, 
£5 2s. 6d. The provisional protection remains in force six months ; 
notice to proceed must be given before four months of this time have 
elapsed. It thus follows that the cost of the second stage of a patent (for 
stamp duties) amounts to £20, and about 2s. 6d. for parchment. The 
patent thus obtained holds good for three years. 

AN OLD Susscrieer.—Jt is almost impossible to form an opinion without 
seeing the plates. In reply to your questions—ist. The water level would 
not necessarily be marked by a rusty line. 2nd. Corrosion; probably in- 
duced by the brick partition, which should never have been used. 8rd. It is 
possible that heat might repel the water from the surface of the tube, but it 
is very unlskely, A heavy coat of scale, however, woulda permit the iron to 
become red-hot, when a collapse might follow. Our article on the flue cole 
lapse at Abercara will answer your questions. 

T. R.— We regret that you should have misconstrued the article to which you 
refer, We can assure you that we are quite open to conviction, and we 
shall even feel pleased on being convinced. From the first we have held 
that the great obstacle to the use of petroleum as fuel on land, lay in its 
excessive price as compared with coal. There are other difficulties as 
well, which must be overcome before it can be used with either safety or 
success at sea, These youare at this moment grappling with. That they 
will ultsemately be overcome is quite possible ; but even though every mecha- 
nical objection to the use of liquid fuel were swept away to-morrow, there 
would still remain the great fact that petroleum as fuel is enormously dearer 
than coal. Once alter this condition of effairs, and none will admit the good 
qualities of liquid fuel, such as they are, more cheerfully than ourselves. 
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NOTICE. 

To remove what they have discovered to be a prevailing con- 
trary impression, the Proprietors of Tur Enarneer find 
it necessary to repeat that Mr. Zerah Colburn ceased 
to be associated with the Editorship of their journal 
upwards of twelve months ago; that he is not a contri- 
butor to its columns; and that he has no part 
whatever in its management or conduct. 
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ENGINEERS’ REPORTS, 

ONE of the most important of the duties which the 
consulting engineer in fair practice is called upon to 
discharge, is embodied in the preparation of reports on 
novel schemes and new inventions. It is not too much to 
say that many members of the profession derive the greater 
part of their income from this source; and so long as the 
work they are called upon to perform is done carefully and 
conscientiously, there is nothing derogatory in the fact. 
But, unfortunately, men with short purses and elastic con- 
sciences may be found in the engineering world as well as 
in any other sphere, and it thus follows that reports, called 
by courtesy scientific, are not invariably truthful or honest. 
To speak plainly, they are not unfrequently absolutely false ; 
and we know that companies have been called into ex- 
istence, and unfortunate shareholders have ere now invested 
and, we may add, have lost their money—on no better secu- 
rity than the mendacious reports of men, members of our pro- 
fession, who are willing to take any side or express any 
opinion for gold. So long as the auriferous stream huds 
its way into their pockets, they care not from what source 
it may be derived. Called upon to decide upon the merits 
of a subject of which they know, perbapsa good deal, possi- 
bly nothing, they are equally open to conviction either way. 
The merits of the scheme are decided by the sum which the 
proprietors think proper to pay ; and the brilliancy of colour 

played in the “ engineer's report” is exactly measured 
by the liberality of his employers. We do at once a service 
to the profession and the public by denouncing this prosti- 
tution of engineering reputation and talent to a base pur- 
pose. Never did the public more need a word of warning, 
or the consulting engineer a whisper of advice, than at the 
Present moment. Companies start into existence on every 








side. They remind us of the old explanation of the crea- 
tion of the universe—*“ They are made out of nothing, and 
are all very ” And a fair proportion of these mes 
rests on no better foundation than the plausible statements 
of the promoters, backed up by the reports of consulting 
engineers. Many small capitalists care nothing whatever 
for the statements of a prospectus, while they attach the 
utmost importance to the report of an engineer. Promo- 
ters know this. They care very little how large a fee they 
pay, to any member of the profession who can be induced to 
end them his aid, feeling that they cannot possibly better 
invest their money. At the present moment “ engineers ” 
in the lower walks of the profession may be found who will 
willingly sell their opinions for a ten pound note. These 
poor creatures are harmless—having no real position, their 
opinion is not worth much, and they are seldom called upon 
to express it for gold. Far more dangerous are the men 
who are held in the esteem proper to a name for talent 
and skill, earned possibly honestly—possibly not—and in 
either case sold as soon as earned to the highest bidder. 
These gentlemen know their value, and charge incredible 
fees, They are not to be had at every strect-corner, and 
they are especially scarce about Westminster. For the 
honour of the profession we trust they are not easily found 
anywhere. If anything can endanger the high character 
for business morality held by English engineers, it is the 
practice of such men as we speak of. Outsiders are not 
expected to know the real status of any individual within 
professional circles, and a little judicious boasting—a little 
carefully managed bombast as to a man’s personal intimacy 
with engineers whose reputation as well for talent as 
integrity is absolutely above doubt, coupled with ver 
high-flown sentiments about the conduct of “ gentlemen,” 
and a personal regard for “ honour”—go a long way with 
the multitude. e are all, alas! but too prone to believe in 
the whited sepulchre. So long as the outside is gaily 
decorated with meretricious trinkets, we do not care to in- 
quire too earnestly about the dry bones within. Engineers 
have ere now succeeded in making for themselves a name 
on no better foundation than unblushing assurance backed 
up by the glittering brilliancy of specious talents—a name 
and a reputation which pass muster very well until, like 
old plated goods, the edges begin to wear off—it may be 
in our law courts—and the base metal peeps out. 

Nor is it to be imagined that it is only in the preparation of 
mendacious reports that these men prosecute their avocations. 
Within the last few years another and highly-ingenious 
system of making money has been invented. A direct 
puff in the advertising columns of a newspaper does little 
good. Puffing of this kind has been overdone. So more 
than one scientific body has been induced unwittingly to 
lend its aid to men who all but deserve the title of adven- 
turers. The system pursued is very simple. The puff 
direct, as we have said, is of little value; but the puff 
indirect, in the guise of a paper read before an engineering 
institution or society by a man of some reputation, is a 
very different affair. In the first place it receives, so to 
speak, a certain weight from the fact that it has first seen 
the light at all under such circumstances, And, in the 
second, it is certain to be read in the pages of the 
scientific press by hundreds who would not look at it 
if it appeared as an advertisement. The thing is done 
so cleverly that it is not easy to put a stop to the 
practice. It may be urged that papers of this kind 
would lose nearly all their value if they were not repro- 
duced by engineering journals. We admit the fact, and 
we have ourselves been compelled to decline to insert in 
our columns papers which have passed muster before influ- 
ential scientific bodies, But it must be borne in mind that 
it is almost impossible to draw the line, and that the act 
of rejection for such a reason casts a direct slight on men 
who are usually above reproach—those who have suffered 
the paper to be read. If scientific bodies would exercise 
more discretion in the selection of the papers which are 
read before the members, the task would be rendered com- 
paratively easy to ourselves and our cotemporaries, and the 
occupation of the paper-writing-for-hire engineer would be 
gone. 

A wide distinction must be drawn, we think, between 
the inventor who himself speaks of his own works 
and the engineer who is hired to praise them. The former 
may speak from honest conviction—so of course may the 
latter, but the chances are altogether that he will not. 
Before a third y is permitted to speak it is of 
course understood that he must speak favourably. An 
one may criticise an invention the details of which are well 
known. It is a different matter to deal with a novelty 
which has perhaps been only tried in secret under the eyes 
of the inventor and his friends. It is here that the engineer 
should step in between the inventor, or the purchasers of 
the invention, and the public. If he be honest, no amount 
of gold will induce him to speak favourably of a scheme 
against his own convictions, or indeed at all, until he has 
made himself perfectly acquainted with every defect as 
well as every advantage which it can possibly possess. If 
he content himself with a cursory examination, he is guilty 
of indirect dishonesty ; if he praise a scheme which he 
knows to be bad, simply because he is paid for it, he is 
guilty of something worse. If he praise it in order to 
serve the purposes of a few who mean to draw an illegiti- 
mate profit from the pockets of the many, he is simply a 
disgrace to our profession. It may be thought that weare 
lavesting the subject with a false importance—that such 
practices have no existence. We can assure our readers 
that we do not speak either too strongly or too soon. In- 
stances have fallen under our own knowledge wherein men, 
holding comparatively good positions, have actually written 
papers on the “ no-play no-pay ” system, on subjects of the 
real merits of which they possessed not even the shadow of 
practical experience. In one case a charge of two hundred 
guineas was made for a single paper, read in a London hall 
where popular science is discussed hebdomadally during 
the winter months, on the understanding that if the scheme 
advocated did not turn out a remunerative speculation 
nothing was to be paid. We ask our readers, is it possible 
for a man who consents thus to bind himself, to speak 
honestly? We declined subsequently to publish this very 





paper, so obvious was its true character, although we knew 
nothing at the time of the ment to which we have just 
refe ; end wo have geal sone to believe that this is 
in no way an isolated case. The charge of £210, great as 
it may appear, is not unparaileled, and considering that 
the writers of such papers peril all that Englishmen hold 
most dear in the way of reputation, it is perhaps not very 
exorbitant. 

We wish it to be understood that we have no intention 
of deprecating the practice of writing either legitimate 
reports or papers, On the contrary, we believe that in 
this way the honest consulting engineer may not only 
earn for himself honour and profit, but do much to 
protect the public from a class of which we cannot 
trust ourselves to speak. There is in reality an im- 
mense responsibility devolving daily on these members 
of our profession, and for the most part the confidence of 
the public has not been mispl We trust that this 
will always be the case ; but it must be remembered that a 
few black sheep may give a bad name to an entire flock. We 
can only live in the hope that before the present feverish 
rage for speculation has passed away the world will un- 
derstand that as in law, medicine, and divinity, so in 
engineering, testimony which is really valuable, cannot be 
purchased of a character especially designed to suit the 
objects of the purchaser. 


THE COLLAPSE OF A BOILER FLUE AT ABERCARN, 

Sourn WaALEs has gained a very unenviable notoriety 
in the production of boiler explosions. Last year a boiler 
exploded at Aberdare, killing thirteen and injuring many 
other persons. No such great achievement has been 
carried out this year, and on/y five persons were killed and 
eleven wounded at the Abercarn Tin Works about a 
fortnight ago. We wish that this were the only disaster 
of the kind that had occurred during the last twelve 
months, but it is one of several, most of which point to the 
neglect of engineering skill. While we are now writing 
the matter is being investigated by a coroner’s jury, who 
have indeed taken the advice we lately tendered that the 
coroner, in investigating these cases, should be aided by an 
unbiassed expert chosen by the Home Office. In the 
meantime we will ourselves examine the different points 
about the occurrence. 

The boiler was of the flat-ended cylindrical kind, pro- 
vided with an internal flue. ‘Taking first of all the con- 
struction for examination, we find that the boiler shell was 
7ft. 2in. in diameter inside, and about 32ft. long, being 
worked at 57 lb. pressure per square inch. The flue now 
collapsed was 3ft. 7in. inside, and formed of 7-16ths plate. The 
flat ends were united to the shell, and to the single flue, 
by means of the ordinary angle iron rings, but the inside 
flue was not braced by any ring, whether of angle iron, 
or -T-iron, or otherwise, being simply rivetted at its lap- 
joints. As regards the fittings, it was provided witha 
= of safety valves 42in. in diameter, each weighted down 

y alever. The individual boiler which gave way went 
by the number “3,” being one of four similar ones, commu- 
nicating with each other by the usual form of stand-pipe, 
Towards the middle of the boiler was fitted the feed-pi 
and valve-box. So far so good with the fittings; but the 
mere fact of the occurrence of a flue collapse must especially 
attract one’s attention to the means for ascertaining the 
water level. ‘This was done merely by three gauge-cocks, 
placed at different parts of the top of the boiler. Each 
tap was screwed into a vertical stand, about a foot high, 
and pipes from each reached down to different levels in the 
boiler. At one end were two gauge-cocks close to each 
other, one with a pipe 2ft. 3in., the other with oo 
1ft. 10in. long. They were 9in, apart; that nearest the 
flat end of the boiler being also Yin. off. About 20ft. away 
from these two was the third gauge of this kind, and with 
a pipe which reached down 2ft. din. As the top of the 
3ft. Zin. flue was within 2ft. 8iin. of the inside of the 
shell, the mouth of this gauge-pipe was 3in. from the top 
of the flue. No steam pressure gauge was employed, steam 
gauges being, like glass gauges, somewhat expensive bits 
of brasswork, 

The next thing to be described is the way in which the 
boiler was fired. 
three different puddling furnaces, respectively numbered 5, 
6, and 7. No. 5 furnace had its flue led through the 
tubular plate flue of the boiler itself, on one side of a brick 
partition and built up in that flue, and then back again, 
through the other half of the flue, into a culvert at what 
we may term the front of the boiler, The flue of No. 6 
furnace, at the side of the boiler, ran on one side, then back 
under the boiler, and then again into the culvert. The flue 
of No.7 furnace, built at the other end, aiso ran on one 
side, then back again, till it reached the culvert. It is 
thus seen that the boiler was very vigorously fired by the 
waste gases from three puddling furnaces, 

It will now be seen that the defective point about the 
construction of the boiler was the mode in which the in- 
ternal flue was made. There was an absence of those 
strengthening rings which are now adopted by the best 
engineere, having been used long ago by good makers, and 
the necessity for the use of which has been fully confirmed 
by the well-known experiments on the resistance of tubes 
to collapse from external pressure, made, years ago, by Dr. 
Fairbairn, F.R.S. Under the influence of the teachings 
of the excellent Lancashire Boiler Assurance Societies it is 
probable that no new internal flue is made in those dis- 
tricts without transverse strengthening rings. Mr. Hick, 
of Bolton, uses ‘T-iron rings; and we saw great numbers 
of flues of this kind in the course of our visit to his works, 
of which we gave an account some weeks ago. Mr. 
Adamson, of Hyde, bends up the edges of the plates, 
rivetting between them a solid ring; while others take 
even angle iron rings. With a boiler fired in this way 
there is all the greater need for a strong construction, as 
its behaviour is not so constantly watched by a special 
fireman. But we do not insist on this point as being a 
great fault of omission ; for, under proper care, ordinary inside 
flues can be worked with safety. The most injurious omission 
in the fittings was evidently a glass gauge, and, in a less 
degree, a steam gauge. ‘Ihe attendant had to rely entirely 


This was done with the waste gases of 
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on the indications of gauge cocks—well known, especiall 

with such a pressure as nearly 60 Ib., to be very deceitfal. 
On opening one of these taps, with the attendant removal 
of the pressure, there is an instantaneous rush of water 
towards the spot, upon which it issues from the tap, falsi- 
fying the indication, and fictitiously raising the water 
level. Or the hot water, in issuing into the atmosphere, 
necessarily develops into steam, forming a deceitful spray. 
These things are, or ought to be, very well known, and it 
seems incredible that they should have to be repeated 
Anno Domini 1865. An only somewhat less injurious 
omission was that of the pressure gauge. It is always 
important, as one scarcely need be reminded, to be able to 
check the indications of the safety-valve lever by a pressure 


gauge. 
the next inquiry to be made in the case of any disaster 
of the kind is as to the way in which the boiler was kept 
—whether it was subjected to periodical skilled inspection. 
Care of this kind does not seem to have been been exercised. 
One of the workmen at the Abercarn Tin Works, a ham- 
mer-man, who rogery | escaped being killed while 
“standing alongside of the boiler,” stated at the inquest, 
he“ had heard men complain that the boiler was not safe, 
“ or that they did not like the boiler.” It seems that “the 
“ principal cause of complaint was that the boiler would 
“sometimes spring a leak.” Remembering that a brick 
— ran along the whole length of the boiler, it can 
e easily imagined what injurious effects a leakage of cor- 
rosive concentrated water would have on the plates. 
Another significant fact, evidently stated without animus 
by this witness, but strongly testifying to the parsi- 
monious way in which the works were carried on, was 
that “ the reason the works were not put on that day till 
“six o’clock in the evening was owing to the high wind, 
“the men being afraid of the roof falling.” Another 
witness, a puddler, said that he had “been afraid to work 
“ there on account of this boiler, which was so often out 
“of repair; it so often leaked.” Even the man in charge 
told this witness, about five weeks ago, that “he was 
‘almost afraid of it himself.” At about that time the 
boiler had had to be stopped, “ because they could not keep 
“ water in it.” In ecross-examination by the solicitor of 
the proprietors, he said that—*“ Once after the boiler had 
* been repaired and put back again, it was found that it 
“could not keep the water in;” in fact, “there had been 
“a small a at the damper all along.” Yet another 
witness said—“ There was a leak in No. 3 boiler, which I 
“ worked near.” He had been “working by that boiler 
“about a week, and a leak had been there the whole of 
“ the time.” 

It is thus apparent that the boiler was of, to say the 
least, inferior construction—that it was unprovided with a 
glass gauge or a float for the water-level, and with a steam 
gauge for the pressure—that it was worked without 
periodical inspection, and in a leaky and therefore danger- 
ous state. It is now to be inquired what were the probable 
— of the steam and the probable level of the water ? 

t appears that the engine was not at work for twenty 
minutes previous to the explosion. There was thus neces- 
sarily an accumulation of steam in the boiler. But we do 
not think that this rose to a dangerous pitch ; for, in the first 
— this boiler was connected with three others, and each 
had a pair of — valves, all of which could scarcely have 
stuck at one and the same time in their seats. It is, 
indeed, probable that they were blowing off, and that a 
higher pressure was reached than when the engine was 
being driven. But this would have no other effect than 
searching out a weak part in any of the boilers; and 
if an undue pressure be taken as the cause, there 
is no good reason that all the communicating 
boilers did not burst. As to the level of the water, we 
hold that there was an ample supply. The engine driver 
at the Abercarn Tin Works was very explicit in this part 
of his evidence. On coming to the works before starting 
the machinery he found No. 1 boiler heavy in the 
top cock, No. 2 in the top, No. 3 heavy in the second 
cock, also No, 4 in the second cock. Said he:—“I kept 
“the engine on till I got the four boilers full to the top 
‘cock. When they were working on the fours they 
stalled’ the engine, ‘Stalling’ the engine means that 
“the steam is too weak to carry on the work. I let the 
“engine stop for about ten minutes. I went round the 
“ boilers to try the water in them. I found No. 4 getting 
“light in the top cock; No. 6 rather heavy. I closed No. 
“3 ‘ram’ a little to let the water go to No, 4 boiler. Nos. 
“land 2 were all right in the top cocks, with sufficient 
“water and over.” About ten minutes afterwards, the 
boiler exploded. It thus appears that there was sufficient 
water, and this portion of the evidence shows as clearly 
the rough and unsatisfactory way employed for getting a 
notion of the height of the water. 

Such being the state of things immediately before the 
explosion, we will now examine its results on the boiler 
itself and the adjacent objects. The shell of the boiler was 
in no way damaged, and it is thus evident that it 
gave way at the flue. This is indeed completely 
collapsed. The most injured and collapsed part is about 
seven feet from one of the ends. ‘The most distinct 
indication that the collapse did not arise from the tube 
getting red-hot is to be seen in the form taken by the tube 
at the part which evidently gave way first. It yielded at 
the side and not at the top. A witness standing alongside 
the boiler heard a hissing, “ for about a second, just as if 
it had sprung a leak.” “ It madea hissing noise, and thena 
loud report in its full force.” An outlet from a boiler which 
can spread in extent, a rent which can tear witha re- 
sulting outflow of steam and hot water, is indeed an inci- 
pient explosion. A leak first takes place, it extends, a 
wider rent is caused, a progressive action ensues, and at 
last such an injury of the structure is produced as to let 
out a destructive amount of steam and hot water. In this 
case the tubular flue was a monster piece of ord- 
nance, out of which were projected the bricks forming 
the partition, accompanied with the steam and hot water. It 
was in fact a large gun loaded with bricks. The puddling 
furnaces at each end of the boiler, and atm in the 
line of the discharge,'were {blown to pieces, the molten iron 





and the materials of the furnaces being scattered in all 
directions. The great resulting destruction of, and injury 
to, life is thus easily explained. 
To trace the explosion to its originating cause is thus easy. 
Not being stayed with rings, the flue was inherently weak 
under the external pressure. It may, or may not have been 
injured in the absence of a glass gauge, by the water getting 
too low on previous occasions. Spat we think it more pro- 
bable that the plates at the leak or leaks got more or less 
corroded, until at last the leak extended to a rent, the rent 
to a partial collapse, and that this partial collapse continu- 
ally increased—as indeed a collapse necessarily must under 
the ever-present pressure. e are curious to know 
whether, under these circumstances, the jury will return 
the usual verdict of “accidental death,” with a recom- 
mendation to Messrs Whitehouse and Phillips, “ to for the 
future use glass gauges on their steam boilers.” 


SAND-BOXES FOR LOCOMOTIVES, 

CONSIDERABLE diversity of opinion exists among y 
neers as to the real value of sand as an expedient for 
increasing the adhesion of locomotive engines. One 
superintendent pins his faith on it with a determination 
which refuses to be upset by the most apparently con- 
vinciug arguments against its use. Another believes that 
the employment of sand is objectionable in the highest 
degree ; that it energetically promotes the destruction of 
tires and rails; that, in wet weather it cannot be induced 
to leave the delivery pipe in an even stream, without the 
greatest trouble; that it leads to the fracture of crank 
axles; that it increases train resistance; that, in dry and 
windy weather, it is blown on to the guide bars and link 
motion to their ruin; and that, in short, its use is accom- 

nied by an amount of vexation and mental worry which 
is but indifferently atoned for by a small increase in the 
co-efficient of adhesion. There is, no doubt, much force in 
these objections. Nevertheless, those who advocate the 
free use of sand have by far the best of the controversy. 
In point of fact, sand is a necessity in our climate, and 
even those who are most opposed to its use cannot get on 
without it. They use it, as it were, grudgingly and under 
protest, and in this fact alone possibly lies the cause of 
their dissatisfaction. 

It is not too much to say that a really good sanding 
apparatus has yet to be invented, and it is certain that, 
once placed at our disposal, nearly if not quite all the 
objections to the use of the expedient will disappear. So 
long as locomotive superintendents are satisfied to stick on 
a cubical wooden or iron box anywhere on the side frame ; 
to fill it with damp, unsifted sand; and to regulate the 
distribution of this on the rails by eending the fireman to 
drop it in handsful down a 1}in. gas pipe, terminating, 
possibly, 6in. or 8in. in advance of the point of contact of 
the wheel with the rail, it is not to be expected that the 
results obtained will be very charming. When a pair of heav 
drivers, spinning rapidly, are brought-up, to use the sailor's 
phrase, with a round turn by the application of sand to 
one rail only, a tremendous torsional strain is as a matter 
of course thrown upon the crank-shaft; and if the process 
be often repeated a break-down is very likely indeed to 
ensue. So longas a rail is sanded by hand the distribution 
is certain to be irregular; the sand lies on the rail in 
patches, between which slip takes place, and it is quite 
possible that some of it may be blown into the motion, or 
that train resistance may be increased. With a moderately 
good self-acting apparatus, on the contrary, the sand would 
be distributed in a very fine and even stream, within an 
inch of the spot where it was required, beneath both drivers, 
and the shaft would be spared abnormal strains. An 
approximately perfect apparatus is still absent, but there 
are, nevertheless, many good sand boxes in daily use, 
especially in America. Strange as it may seem, the entire 
question presents several difficulties notwithstanding its 
apparent simplicity. Wet sand clogs as a matter of course, 
and refuses to flow of its own accord under the influence of 
gravity. On the other hand, sand well dried flows freely 
enough, but on coming into contact with a round-headed 
rail it at once falls off, powdering the ballast very nicely, 
and altogether failing to answer its intended purpose in 
dry or moderately dry weather, and when the wind is 
very high, being swept from the iron as effectually 
as though the sweeping were done with a broom. Sand 
must not therefore be too dry—at least as sand pipes 
are now fitted—and many expedients have been employed 
to persuade it to leave its box when damp. One of the 
best of these is an Archimedian screw, the revolution of 
which by the engine-driver propels the sand towards an 
horizontul aperture in the side of the containing receptacle, 
connected with which is the pipe leading to the rail. Some- 
times the screw merely bores a hole or tunnel through the 
damp mass, which refuses to fall in on its thread; and 
thus at the moment the sand is most required its aid is 
unattainable. Besides, there is a certain amount of com- 
plexity in the entire affair, and its use is likely to distract 
the attention of those in charge of the engine trom signals, 
and so may possibly tend to induce an accident. 

On the whole it would appear that the best results are 
to be obtained from the use of clean, sharp sand, thoroughly 
dried and sifted, provided proper precautions are taken to 
prevent it from falling or being blown off the rail, and in 
this matter the locomotive engineer might take a lesson 
from the agricultural implement maker with advantage. 
Many light seeds are now sown by the aid of the drill, and 
it is essential that even in windy weather these should be 
deposited exactly in the little furrow and not blown away 
over the surface of the soil. Two wings are fitted, one at 
each side of the coulter, therefore, which effectually shelter 
the orifice of the discharge pipe leading from the seed 
reservoir. There is no reason whatever why a modification 
of this idea should not be applied in the case of the loco- 
motive with direct benefit. Plate iron guards extending 
back at each side of the wheel as far at least as the verti- 
cal line, might be made to embrace it as it were, and by 
extending down as low as the upper edge of the rail—they 
might be brought lower but for the crossings—to effectually 
exclude mischievous currents of air. The pipe, too, if the sand 
were quite dry, might be flattened near the end so as to bring 





its mouth much nearer the point of contact of wheel and rail 
than is now usual; and this flattening would tend to dis- 
tribute the sand in a broad ribbon rather than in a narrow 
thread. In the construction of the sand box itself it is 
apparently advisable to copy a little from the old-fashioned 
hour-glass. Instead of a cubical receptacle a cylindrical 
cone-shaped vessel with the apex down, should be provided. 
The sides ought to be rather steeper than the natural 
angle at which sand begins to slide. Pyramidal boxes 
would, of course, hold more, but the sand is apt to cling in 
the sharp corners; and as there is nothing to prevent 
boxes of considerable size being rendered highly ornamental 
by the aid of an external casing, we cannot see why the 
best form should not*be adopted. The proper place for a 
sand box is the top of the boiler, and by suppressing the 
lagging beneath it the sand would be effectually kept dry 
and even hot. It is not easy to say what is the smallest 
measure of sand which will suffice to serve our purpose, but 
there is reason to believe that nothing is gained by 
employing it in inordinate quantities. A very thin stream, 
if the sand be clean and sharp, equally applied, apparently 
answers every object as effectually as a larger volume, and 
does not tend so much to raise the resistance to rolling en- 
countered by the wheels of the train. 

The circumstances under which the continuous use of 
sand is indicated, are certain to be of very rare occur- 
rence indeed. Steep mountain lines possibly may re- 
quire sand during an entire trip without intermission ; 
but in this country at least it is only while ascending 
heavy banks in muggy weather, or when starting, that 
passenger engines will require much sand. Even in the 
case of goods engines, considerable distances may usually 
be traversed under the worst conditions of weather with- 
out the use of a particle. Stop valves, therefore, of many 
kinds have been proposed and employed to close the aper- 
ture leading to the sand-pipe. On the whole we think 
nothing better has yet been devised than the simple conical 
drop-plug used on the North London Railway, which we 
understand answers perfectly. We have little hesitation, 
we may add, in stating that on this line sand is used to 
more advantage than on any other in the kingdom. The 
line undulates, and presenting as it doez a succession of 
inclines for and against the engine, and numerous stations, 
at which the trains must be brought up in the shortest 
possible time in the least possible distance, and from which 
they must be started as quickly, it is not easy to see how 
its heavy traffic could be worked with success, or perhaps 
at all, during an English winter and London togs, without 
the aid of the efficient sanding apparatus actually employed, 
and Clarke’s continuous brakes. We can assure our readers 
that there is more than one good lesson to be learned on the 
North London, and that the practice of its locomotive 
superintendent presents, in this matter of sand-boxes at 
least, a good deal worth imitating. 





IRELAND, AND ITs INDUSTRIAL Prospzcts.—We are glad to hear, 
from good authority, that more than one mining company is on the 
eve of formation, and that those lately organised are being freely 
supported ; among them may be mentioned the Oola Mines, the Old 
Holyford, and others in the south, as well as some extensive lead 
mines in the north of the island. A very extensive fishery company, 
with a capital of £100,000, is already in the course of formation ; 
and stove and slate quarries in several localities are being taken up 
by joint-stock companies—so that the good prospects for lreland’s 
future are not only in the “distance looming” but have actually 
commenced, and that, too, in a manner and with a spirit worthy the 
subjects to be developed. 

Coatine Iron Surps.—One of the iron mortar boats in the Ports- 
mouth reserve has been lying afloat in that harbour for some 
months, coated below her water line with preservative and anti- 
fouling compositions, the preparations of various persons who have 
come forward to assist the Admiralty in devising a safe method of 
preserving and keeping clean the bottoms of iron sbips. This 
mortar boat has now been brought down Portsmouth harbour and 
placed in dock, where the different compositions have been surveyed 
by the officials of the yard and reported upon. Some of them 
appear to have stood very well, as they generally do where no 
abrasion has taken place, but the anti-fouling pigments, with one 
exception, have utterly failed in preventing the growth of marine 
matter. The one instance alluded to is a preparation of mercury. 
There is one preservative composition, however, that from its 
novelty and the well-known name and reputation of the officer who 
has suggested its use, deserves more than the passing notice we have 
given to the others. This is nothing more than a coating of Port- 
land cement, the use of which and the mode of its application were 
suggested to the Admiralty by Captain Cowper P. Coles, R.N. The 
patch of cement has been on the mortar boat's bottom upwards of 
twelve months, and has been subjected to considerable rough usage, 
yet it retains its hold on the iron, except round the edges of the 
frame, as firmly as ever, and remains as hard as a block of granite. 
Whether a coating of cement half-an-inch in thickness over a 
vessel’s bottom could be applied without producing a damaging 
effect upon her speed, by increasing the displ t, is a distinct 
question, which must be judged by itself, our present purpose being 
to explain how Captain Coles proposes to preserve the bottoms of 
our iron ships by turning them into stone. Thin iron plates, the 
thickness of ap ordinary sheet of copper, are taken, and a series of 
cats punched in them, each cut forming three sides of a parallelo- 
gram about half an iuch in length and two inches apart. These 
plates are next screwed on the ship’s bottom by common iron 
screws tapped in three-eighths of an inch, the cuts in the plates being. 
then bent outwards by a chisel to an angle of about 45 deg. 
Covered with these plates the bottom of the ship has reached its 
“ hedgehog-back ” form, and to enter on its final stone state the 
Roman cement has merely to be applied over all in the manner 
followed in buildings on shore. It is not attempted by Captain 
Coles to prevent fouling on the outer surface of the cement; that 
he leaves to the care of the chemists. What he professes to do is 
to preserve the iron of the ship’s bottom from oxidation and make 
the cement coating serve as an intermediary between the ship's 
bottom and any sheet-copper or anti-fouling mixtures that migat 
be applied to keep the ship under the water-line free from marine 
adhesions of any kind that can affect the speed of the ship. The 
advantages that may be quoted in favour of the cement are—l, 
rapidity of application when a ship's bottom has once been pre- 
pared ; 2, the possibility of replastering when a ship's bottom has 
once been cemented over any portion damaged, by striking the 
ground, or by shot, without displacing any other portion; 3, the 
rapidity with which the cement sets after being applied 34, the fact 
that the cement can be “ hogged,” scraped, or otherwise cleaned 
without fear of its being rubb:d off ; 5, its efficacy in protecting the 
armour-plates on wooden ships from galvanic action, by its being a 
perfect insulator between the iron plating of the ship and the copper 
or Muntz metal on her bottom; and 6, increased strength to the 
bottom of the ship and protection to it under certain conditions 
against the action of torpedoes. Against the advantages may be 

laced the disadvantages of i d disp t and weight of 
ull, and the possible effect this would produce upon the ships 


speed.— Times. 
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Grants of Provisional Protection for Six Months. 

1894. Wittiam La Penotisre, Essex-street, Strand, London, “‘ Improve- 
ments in breech-loading firearms, and in the charges and projectiles to 
be used therewith.”— Petition recorded 20th July, 1865. 

1932. Joan Henry Jonnson, Lincoln’s-inn-fields, Loudon, ‘* A new or im- 
proved detergent solution to be used in the washing or ey Od wool 
and woollen tabrics."—A communication from Charles Dyonise Reinfeld, 
Paris.—Petition recorded 25th July, 1865. 

2093. Wiut1aM Betts, Wharf-road, City-road, London, “Improvements in 
the manufacture of capsules.”"—Petition recorded 12th August, 1865. 

2106. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the preparation or production of spongy metals, and in their applica- 
tions.”—A communication from Francois Drivet, Turin, Italy.—Petition 
recorded 15th August, 1865. 

2394. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in railway carriages and other vehicles.”—A communication from Henry 
Hudson Trenor, New York, U.S.—Petition recorded 20th September, 1865. 

2482. CaRL Heinrica Lupwie WintzeR, Konigreich, Hanover, “ Improve- 








the applica- 


2995. Tuomas Ricnarps Harpine, Leeds, “‘ Improvements in 
» and other ma- 


tion of pressure to the rollers of spinning, 
chinery.” 

2996. ALPreD Vincent Newron, Chancery-lane, London, “‘ Improvements 
in apparatus for condensing exhaust steam and heating air by the heat 
abstracted in effecting the condensation of such steam.”—A communica- 
tion from Addison Calvin Fletcher, New York, U.S. 

2997. WitL1aM Parsons, Toronto-terrace, Brighton, Sussex, ‘‘ An improved 
sash fastening for windows.”— Petitions recorded 21st November, 1865. 

2998. WILLIAM WELLS, Manchester, and SaMUsL MARLAND, Clayton, near 
Manchest “5 ts in tus for obtaining artificial light 





from volatile liquids or fluids.” 
3001. ALFrep Vincent Newton, Chancery-lane, London, ‘‘An improve- 
ment in ejectors for discharging bilge water and for other purposes.”—A 
commu ication from Nathan Leffingwell Chappell, New York, U.S. 
30u2. SAMUBL ALEXANDER Bgut, Epping Villas, Stratford, Essex, ** An im- 
t facture of iriction matches and tapers,” 





2190. ALFRED Vincent Newron, Chancery-lane, London, “ Improvements 
in the construction of skates."—A communication from Leonard Piump- 
ton, New York, U.S.—Petition August, 1865. 

2219. HULL TeRReu, Basinghall-street, London, and Thomas Don, Alpha- 
road, New Cross, Kent, “‘ improvements in the method of and apparatus 
for treating peat and other plastic materials,”— ion recorded 29th 


August, 1865. 

2330. Davin Keys, Craven-street, Strand, London, ‘“‘ Improvements in 
watches, and in the method of and apparatus for windi:g up fusee 
watches and pocket chronometers, and setting the hands without a key.” 
—Petition recorded 11th September, 1865. 

2369. HeNRI ADRIGN BONNBVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in save-alls."—A communication from Jacques Jean 
— Quartier Montmartre, Paris.— Petition recorded 16th September, 


2441. Josera Parkins, St. John’s Wood, Middlesex, “ An improved 4 
ratus for bordering papers envelopes.""—Petition recorded 
ber, 1 





p ment in the 

3003. Wiuttam Birt, West Ham, Essex, “ Improved ap tus for effecting 
& communication between the passengers of a railway train and the 
guard or driver, or both.” 

3004. Samurt Huster, Neweastle-on-Tyne, “ Impr t hors.” 

3005. ALFRED LANCEFIELD, Engineers’ De ent, Great Northern Rail- 








ments in separating phosphorus from iron and other metals in II 
gical proces:es.”— Petition recorded September, 1865. 

2682. WILLIAM BearpMorE, Parkhead, Lanarkshire, N.B., “ Improvements 
in furnaces.” — Petition recorded 17th October, 1865. 

2698. Tuomas RovurLeper, Ford Works, near Sunderland, and Daxre. 
BENTLEY and JouNn Broap Jackson, Lodge Banks, Bury, Lancashire, 
“Improvements in hydraulic presses, and in apparatus connected there- 
with,.”—Petition recorded 19th October, 1865. 

2748. ALFRED VINCENT NewrTon, Chancery-lane, London, “‘ Improvements 
in sewing machinery for using waxed thread.”—A communication from 
Thomas John Halligan, New York, U.S.—Petition recorded 24th October, 


1865. 

2767. GEORGE WasHINGTON Bacon, Paternoster-row, London, “An im- 
proved apparatus for gymnastic exercises."—A communication ftom 
a Faxon Bacon, New York, U.S.—Petition recorded 26th October, 

2778. JaMEs ComBE, Belfast, Antrim, Ireland, ‘‘ Improvements in ma- 
chinery for the preparation and spinning of flax and other fibrous sub- 
stances.” 

2784. WILLIAM WESTMORELAND and Epwin WESTMORELAND, Nottingham, 
“Improvements in the construction and arrangement of sewing ma- 
chines, and in the apparatus employed therein.” —Petzions recorded 28th 
October, 1865. 

2795. WituiaM Deakin, Great Barr, and Jonn BaGNaLt Jonnson, Tetten- 
hall, Staffordshire, “‘Improvements in the fact d 
whole or in parts.”—Petition recorded 30th October, 1865. 

2809. EDWIN ADDISON PHILLIPs, Southampton-buildings, 
London, *‘ Improvements in lanterns for burning coal oil, petroleum, and 
other hydrocarbon fluids.”—A communication from William Westlake, 
Chicago, Illinois, U.8.—Petition recorded 1st November, 1865. 

2814. HENRY JoHN Sanpers, Brighouse, Yorkshire, *‘ A new or improved 
machine for drawing corks from bottles.” 

2847. JEAN NADAL, Newman-street, Oxford-street, London, “ A new or im- 
proved bottle fountain for pocket and other purposes.”—Petitions 
recorded 4th November, 1865. 

2863. THoMAS GRaYsON and JaMEs O'Donoauus, Liverpool, *‘A new and 
improved cement.” 

2865. WiLuIaM EspLin and JAMES CLARKE, Liverpool, ‘‘ Improvements in 
steering gear for navigable vessels.” 

28683. Hype Bateman, Barnes, Surrey, “ An improved apparatus for igni- 
ting cigars or tobacco.” 

2870. FRANCIS Pran@k, Liverpool, ‘‘ Improvements in the manufacture of 
steel.”— A communication from Isidore Rosenthal and Ferdinand Gierow, 
Berlin, Prussia.—Petitions recorded 7th November, 1865. 

2911. WiLt1aM Tighe Hamitton, Upper Rathmines, Dublin, “ An tmproved 
apparatus for cutting tenons.” 

a ty — yy “Improvements in the manufacture of 
ricks for building and other purposes, and in apparatus therefor.” 
—Petitions recorded 13th November, 1865. - 

2930. WiLLIAM EDWARD Newton, Chancery-lane, London, *‘ Improvements 
in safety apparatus for the prevention of accidents upon railways by 
working signals or alarms, in order to attract the attention of the guard 
or driver of the train.”—A communication from Pierre Francois Roche, 
Brussels, Belgium.— Petition recorded 14th November, 1865. 

2947. MATTHEW CATON and Henry Houpen, Preston, Lancashtre, * Improve- 
ments in power looms for weaving.” 

2949. OLIVER SAROXY, Scarborough, ‘‘ Improvements in the rests or appa- 
ratus employed when taking photographs of the human figure.” 

2950. ALFRED VincenT Newton, Ohancery-lane, London, “ An i 
manufacture of caramel.”"—A communication from Thaddeus Hyatt, 
gh nn — 

2951. ALFRED VINCENT NewTON, Chancery-lane, London, “ An tf t 
in the roasting of coffee.” — A ication from Thadd Hyatt, New 
York, U.8.—Petitions recorded 16th November, 1865. 

2953. SAMUEL HazarD HuntLy, Upper Baker-street, Regent’s Park, London, 
“Improvements in obtaining fresh water from salt and impure water 
also applicable for ventilating purposes.” 

2955. JoHN Henry Smita and Georges Rosert Situ, West Plomstead, 
Kent, “ An improved method of draughting patterns for coats, waistcqats, 
and other close-fitting garments, and apparatus to be used in obtaining 
the measurements for the same.” 

2956. WiLL1AM Henry Copr, Bostock-street, St. George’s-in-the-East, 
London, “* An improved machine for taking off the fibre from cotton seed 
and cleaning it.” 

2957. GeorGe Carter, Willenhall, Staffordshire, ‘‘ Improvements tn the 
manufacture of bevelled or convex iron hers, and in hinery to be 
employed in the said manufacture.” $ 

2958. JosepH Rock Cooper, Birmingham, ‘‘Improvements in breech-load- 
ing fire-arms.” 

2959. THomas Josrra Perry, Highfields, near Bilston, Staffordshire, “* Im- 

i himery for the ture of moulds for casting 





'y-lane, 

















8 
metallic wheels,” 

2960. WiLLIaM CLarK, Chancery-lane, London, ‘‘ Improvements in knit- 
ting-machine needles.”—A communication from Isaac Wixom Lamb, 
Rochester, New York, U S. 

2961, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “‘ Improvements 
in the manufacture of shawls.”—A communication from Pierre Honoré 
Maillard, Paris. 

2963. THoMAS MAXWELL TENNANT, Edinburgh, N.B., “ Improvements in 
furnaces” 





way, King’s Cross, London, ‘* Improvements in machinery or apparatus 
for stamping or i ing agg Aod other tickets,” 
8007. James Jonn Fixup, Upper Gifford-street, Caledonian-road, London, 
** Improvements in the manufacture of soap.” —Petitions recorded 22nd 
November, 1865. 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
$013. Esenezer Goopnow Lamson, Windsor, Vermont, U.S.,‘‘ Certain new 
and useful improvements in breech-loading and repeating fire-arms.”—A 
communication from Albert Ball, Worcester, Massachusetts, U.S,— 
Deposited and recorded 23rd November, 1865. 








Patents on which the Stamp Duty of £50 has been Paid. 
3215. Toomas WALLER, Fish-street-hill, London.—Dated 1st December, 
1862. 


hire, N.B.—Dated 28th 





3188. James Tennant Carp, G k, 
November, 1862. 

3259. RicHaARD Hornsby, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire.— Dated 4th December, 1862. 

8326. THomas Epwakp Vickers, Sheffield. —Dsted 11th December, 1862. 

8310. SamUBL BsaNJAMIN WHITFIELD, Birmingham.—Dated 10ih December, 


1862. 

3214. GroRGE FEATHERSTONE GriFFin, New Adelphi Chambers, London.— 
Dated Ist December, 1862. 

32438. CHARLES Freperick Ciavs, Fearnhead, Lancashire.—Dated 8rd 
December, 1862. 

3249. Henry Swan, Bishopsgate-street Without, London.—Dated 4th 
December, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
2064. RicuarD Hornsby, jun., Spittiegate Ironworks, Grantham, Lincoln- 
shire.— Dated 27th December, 1858. 
2734. Joun CouLson, Midworth, Newark, Nottinghamshire.—Dated 30th 
November, 1858. 
2746. GrorGr WILLIAM Bags, Ipswich, Suffolk.—Dated 1st December, 
1858. 


2751. Levi Bissett, New York, U.S.-—-Dated 1st December, 1858. 

2757. WiuutaM RoBERTSON and James Gurarin Oxcnar, Dundee, Forfar- 
shire, N.B.—Dated 2nd December, 1858. 

2837. CuarLes Hopeson, Ballard Rathdram, Wicklow, Ireland.—Datedfi0th 
December, 1858 


Notices to Proceed. 

1886, Caartes Rosson, Birmingham, “I vements in portable charge 
holders for breech-loading guns, whether single or double-barrelled, as 
also in the means of manufacturing the said holders, and in exploding 
the charge.” 

1894. WiuL1aM LA Penotiere, Essex-street, Strand, London, “ Improve- 
ments in breech-loading fire-arms, and in the charges and projectiles to 
be used therewith.”— Petitions recorded 20th Juiy, 1865. 

1903. Ricuarp Morr Wanzer, Cheapside, London, ‘* Improvements in 
sewing machines.”—A communication from John Tarbox, Hamilton, 
Canada.—Petition recorded 21st July, 1865. 

1911. Wiut1am Diaper, Tabernacle-walk, Finsbury, London, “ Improve- 
ments in the construction of safes or strong receptacles for the protec- 
tion of property.” 

1917. WiLLiaM Wapsnart, Salisbury, Wiltshire, “‘ An improved apparatus 
for cooking, a portion of the same being applicable for washing and iron- 
ing.” —Petitions recorded 22nd July, 1865. 

PETKE and EDWARD SAMUEL TUCKER, Stamford-street, London, 
“ Imp e! in or tal tables and table stands, such as cruet 
frames, liqueur frames, flower, egg, and other stands.” 

1927. Martyn Joun Roperts, Pendarren, near Crickhowell, Brecknock- 
shire, “* Improvements in means and apparatus for producing friction or 
adhesion between pulleys, rollers, and the like, and cords, ds, belts, 
or chains passed over or round them.” 

1931. Joun Henry Jounson, Lincoln's-inn-fields, London, “ An improved 
mode of lacing boots, shoes, and other articles united by laces.”—A com- 
munication from Van Wagener, Boston, Massachusetts, U.S.—Petitions 
recorded 25th July, 1865. 

1936. WitttamM Ricuarps and JosepH Ricans, Oldbury, Worcestershire, 
* Certain i ts in the facture of sal jac.” 

1937. JULES BeLicarD. jun., M “Imp its in the f 
ture of velvets, piushes, and other pile fabrics, and in the machinery or 
apparatus connected therewith.”— Petitions recorded 26th July, 1865. 

1950. Tuomas Brown, Dagmar-road, South Hackney, Middlesex, “ Im- 
——_ in tea and coffee pots and urns,”—etition recorded 27th 

uly, 1865. 

1964. Eruratm Sapet, Moorgate-street, London, “ Improvements in the 
manufacture of iron and steel.”"—A communication from Martin Dieu- 
donné Henvaux, St. Servais, near Namur, Belgium. 

1907. VALENTINE Baker, Dublin, *‘ Improvements in applying and utilis- 
ing water power.”—Petitions recorded 29th July, 1865. 

1973. Joun Jauzs Stout, Champion-terrace, Tulse-hill-road, Brixton-hill, 
Surrey, ‘‘ A new self-generating continuous motive power.” 

1976. Epnraim Sapen, Moorgate-street, London, “ Improvements in the 

facture of iron rails and girders.”"—A communication from Martin 
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2964. WiLLIAM Epwarp Newton, Chancery-lane, London, “ An imp d 
process for hardening malleable.and non-malleable cast iron.”—A com- 
munication from Thomas Henry Jenkins, New York, U.S. 

5. JAMES HARBERT, Kidderminster, Worcestershire, ‘‘ Improvements in 
the production or facture of gas for heating or illuminating, and in 
the retorts and apparat ployed in such facture.” 

2967. Louris GoNZAGUE SpeysER, St. Maure-les-Fossés, Paris, “Improve- 
ments in the manufacture of bricks or building blocks.” 

2968. Wauter Payton, Sewardstone- , Victoria Park, Middlesex, “ Im- 
srovements in means or apparatus for measuring the nage or flow of 
iquids, for raising and forcing fluids, and for obtaining motive power, 
also in means for the manufacture of parts of such apparatus.” —Petitions 
recorded 17th November, 1865. 

2971. SaMurL Hazard Hountuy, Upper Baker street, Regent's Park, 
London, *‘ Improvements in cooking apparatus,” 

2974. HENRY CLirton, Queen’s Hotel, St. Martin’s-le-Grand, London, “ Im- 
provements in sewing machines.”—Partly a commuuication from George 
Snieder, Vicksburg, Mississippi, U.S. 

2975. Isaac Lazarus, Birmingham, ‘‘ Improvements in bows or ties for 
articles of dress.”—Petitions recorded 18th November, 1865. 

2978. ARTHUR RickeTt, Birmingham, “‘ An improved machine or appa- 
ratus for cleaning or dressing currants and other fruits,” 

2979. Josepa BeverLey Fensy, Birmingham, ‘Improvements in fasten- 
ings for safes’ doors and other doors and lids, and for other like pur- 
poses.” 

2980, JAMES Brovueuton Epez and Enocn Hixp, Bolton, Lancashire, 
“Certain improvements in mechanism or apparatus for spinning and 
doubling cotton or other fibrous substances.” 

2981. CHARLES Wuitney, Kensington, Middlesex, “1 ts in 

- breech-loading guns, and in cartridges for breech-loading guns.” 

2986. GEORGE PuTLAND HEMMING, Winchester-street, Maldon-road, 
Kentish Town, and Hesry CoyLk, Great Marylebone-street, London, 
“* An improved trap or liquid sealing to the covers of cisterns, pans, jars, 
tubs, and other vessels or chambers,” 

2987. WintiaM CLARK, Chancery-lane, London, ‘¢ Improvements tn bleach- 
ing feathers.”—A communication trom Adolphe Pierre Viol and Césaire 
Pierre Duflot, Boulevart St. Martin, Paris, 

2988. James Pitt, Cleckheaton, Yorkshire, “ Improvements in sewing ma- 
chines.”— Petitions recorded 20th November, 1865. 

= maa Naame and Tuomas Epwix Mersey Waptera, Peljsall, 

affordshire, “ luprovements in machinery for cutting or 6 
irov aud other metallic sheets or plates,” d ’ ee 
. SAMUEL BENNETT, Manchester, “‘Improvements in cocks for stegm, 

Water, air, and gases at high pressures, and also in gauge cocks and water 
gauges for boilers and sediment tubes for cocks and pipes.” 

a ane ~~ +o“ a, - 7 in locks."—A 

unication from ‘iam n i 

Wane Us odson and James Hutson, Janesville, 








2094. Groner Srrn, Upper Thames-street, London, and Gzorex SmiTH, 
ju and CHARLES WILLIAM SMITH, Mare-street, Hackney, Middlesex, 
Improvements in hair-brushing apparatus.” 





Dieudonné Henvaux, St. Servais, near Namur, Belgium. 

1977. Joun Lawson and Epwarp GerrarD Fitrex, Leeds, Yorkshire, 
“Improvements in preparing machinery for flax, tow, jute, and other 
fibrous materials,” 

1978. AveusTUs ApPLecaRTH, Dartford, Kent, ‘‘ Improvements in ma- 
chinery for printing in colours.”— Petitions recorded 3\st July, 1865. 

1983. Tuomas WILLIAM Tobin, Watson’s-road, Wood-green, Middlesex, 
and Colonel Stoparg, Egyptian Hall, Piccadilly, London, ‘‘A new or 
improved apparatus for illusory exhibitions.” 

1986. THOMAS Barut Paton, Montrose, Forfarshire, N.B., “‘ Improvements 
in machinery for the manufacture of linen or other yarns or threads.” 

1988. WiLuiaM SINGLETON, Sheffield, “Improvements in apparatus for 
cutting scales for knives, and forming metal webs for knives.” 

1991. FREDERICK RANSOME, Queen-street-place, London, ‘* Improvements 
in rooting tiles and slabs.”—Vetition recorded lst August, 1865. 

2012. EpHraimM SABRL, Moorgate-street, London, ‘‘Improvements in ma- 
chinery to be used in the manufacture of plate or sheet iron and steel.”— 
A communication from Martin Dieudonné Henvaux, St. Servais, near 
Namur, Belgium. ; 

2015. ERNEST LESLIE Ransome, Ipswich, Suffolk, “‘ Improvements in paints 
or preparations for coating surfaces,”—Petitions recorded 3rd August, 


1865. 

2018. Epuratm SaBrt, Moorgate-street, London, “ Improvements in ma- 
chinery to be used in the manufacture of iron."—A communication from 
Martin Dieudonné Henvaux, St. Servais, near Namur, Belgium. 

2029. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, MiddJe- 
sex, “ Improvements in checking or controlling the payment of fares in 
cabs and other public vehicles.”—A communication from Léon Becker 
and Joseph Leib, Bonlevart 7 Paris. 

2031, ALFRED VINCENT NewToN, Chancery-lane, London, {An improvement 
in gun wipers.”—A communication from Hiram Berdan, Charles 
Lawrence Perkins, and Walter Hayes Burns, New York, U.S.—Petitions 
recorded 4th August, 1865, 

2038. Joun Henry Jounsos, Lincoln’s-inn-fields, London, “ Improvements 
in the ornamentation of glass, and in theapplication of glass so orna- 
mented.”—A communication from the Society, Randall Cresswel!, Alfred 
Travernier, and Edouard Dodé, Paris.—Petition recorded 7th August, 1865. 

2050. Wituiam CasTL& Doper, Washington, Columbia, U.S., “ improve- 
ments in fire arms,’"— Petition recorded 7th August, 1865. 

2105. Joun Freverick Boxtivs, Smethwick, Staffordshire. “ Improve- 
ments in furnaces to be used in the manufactureof glass and iron and 
steel, and for other like purposes,"—A communication from Henning 
Boetius, Sch tein, near Obernkirchen, Germany.—Petition recorded 
15th August, 1865. 

2135. AnTHuR YouNG and Wi.u1am Youse, Gower-street, London, “ Im- 
provements in type-distributing and composing machines.”— Petition 
recorded 18th August, 1865. 7 

2150. James BarrLe Austin, Victoria Wharf, Earl-street, Blackfriars, 
‘‘Improvements in apparatus for stopping bottles.”—Petition recorded 
25th August, 1865. 








Sep » 1865. 

2482. Caat Heinaicn Lupwie Wintzer, Konigreich, Hanover, ‘‘ Improve- 
ments in separating phosphorus from iron and other metals in metallur- 
ical processes.”—Petition recorded 27th September, 1865. 

2531. CHARLES Pomeroy Borron, Cheapside, London, *‘A new revolving 
cover for dishes, bowls, and other vessels requiring a movable cover.”"—A 
communication from Julius Rhodes eroy, way, New York, 
U.S.— Petition recorded 3rd October, 1865. 

2705, Empson Epwakp Murppieton, Duke-street, 8t. James's-square, 

London, ** An improved method of laying submarine telegraphic cables 
or wires,"—Petition recorded 20th October, 1865. 

2748. ALFrep Vincent Newron, Chance ~lane, London, “‘ Improvements 
in sewing machinery for using waxen thread.”—A communication from 
Thomas John Halligan, New York, U.8S.—Petition recorded 24th October, 


1865. 

2760. JaMEs Jonnson, Stoke-upon-Trent, Staffordshire, ‘‘ Certain improve- 
ments in crossi to be employed on railways or tramways."—Petition 
recorded 26th October, 1865. 

2784. WruuiaM WESTMORELAND and Epwin WrsTmorgLanp, ‘ Improve- 
ments in the construction and arrangement of sewing machines, and in 
the apparatus employed therein.”— Petition recorded 28th October, 1866. 

2870. Francis Pranes, Liverpool, *‘ Improvements in the manufacture of 
stee]."—A communication Isidore R hal and Ferdinand Gierow, 
Berlin, Prussia. —Petition recorded 7th November, 1865. 

2947. Matrusw CAToN and Henry Houpey, Preston, Lancashire, “ Tm- 
provements in power looms for weaving.” — Petition recorded 16th 
November, 1865. 

2964. WitLiAM EpwarD Newton, Chancery-lane, London, ** An he 

hard Neable and non-malleable cast iron.”—A com- 


process for r4 
Thomas Henry Jenkins, New York, U.S.—Petition 








munication from 
recorded 17th November, 1865. 

3013. Exenezer Goopsow Lamson, Windsor, Vermont, U.S., “‘ Certain new 
and useful improvements iv breech-loading and repeating fire-arms.”—A 
communication from Albert Ball, Worcester, Massachusetts, U.S.,- 
Petition recorded 23rd November, 1865. 
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And notice is hereby further given, that ail erage having an interest in 
opposing any one of such applications are at liberty to leave iculars in 
writing of their objections to such applications, at the said office of the 
Comanieienen, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


List of Specifications Published during the week ending 
2nd December, 1865. 
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178, 8d. ; 179, 4d. ; 180, 1s, ; 181, 4d. ; 182, 4d,; 188, 10d, ; 184, 4d.; 186, 
8d. ; 186, 10d.; 187, 4d.; 188, Is, 4d.; 189, 1s, 4d.; 190, 4d.; 191, 10d. 5 
192, 4d. ; 1¥8, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. mast be remitted by Post- 
office Order, made le at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tae ENGINKER, at the office of her Majesty's Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ge. 

1240. J. H. Jounson, Lincoln’s-inn-fields, London, “ Improvements in steam 
generators and engines, and in a; us for feeding steam generators.” 
—A communication,— Dated 8rd May, 1866. 

This invention relates, First, to improvements in steam generators 
whereby economy in fuel and in the cost of the generator is obtained, and 
the danger from explosion is obviated, Secondly, to an improved 
for feeding steam generators. Thirdly, to an improved valvular arrange- 
ment of reciprocating steam engines, whereby a simple and easy mode of 
effecting the cut-off is obtained, without the necessity for interfering with 


or adjusting any of the actual moving parts, provision being at the same 
time made for the perfect and re! uniform of the action of 
reciprogating steam engines, The details of the invention are too 
voluminous to be given here. 


1253. T. Woop, Mancheater, “‘ Improvements in or applicable to marine eon- 
densing steam engines,’ — Dated 4th May, 1865. 

In carrying this invention into effect the inventor uses the ordinary old 
and well-known system of condensing by injecting cold water into 
the vessel into which the steam enters from the cylinder, but he does not 
use sea water for this purpose. The invention consists in condensing the 
steam by injecting fresh water or water previously used, and in refrigerating 
or cooling the water used for this purpose over and over again, except such 
portion aa is fed to the boilers. —Not proceeded with. 

1301, W. J. Rice, Chelsea, “ Machinery for obtaining motive power.”—Dated 
10th May, 1865. 

This invention relates to a novel arrangement of mechanism whereby 
motive power can be obtained from the expansive force of com air. 
In carrying out the i tion the pat has a reservoir of suitab! 
capacity and strength to contain air under considerable pressure. This 
reservoir communicates, by means of valves opening outward, with the 
motive power engine which forms the subject of the invention. The 
invention cannot be described without refi to the drawing 
1803. 8S. Poxutyxskt and M. Mycieuski, Paris, “ Obtaining and applying 

motive power."—Dated 10th May, 1865. 

The object of this invention is to obtain increased power from the pistons 
of steam engines, wh horizontal or vertical, fixed or movable, marine 
or otherwise, and at the same time reduce the dimensions of the cylinders 
in which they work, and by this means economising boih steam and fuel. 
The piston rod the patentees make use of is so constructed as to be capable 
of extension and contraction. This is effected by connecting it with 
several pieces hinge jointed together—in short, baving the exact form and 
construction of the well-known instruments called lazy tongs, the effect 
being to obtain a stroke twice or three times the length of the piston, by 
which means a longer lever can be employed. The lever is attached in the 
usual manner to the driving wheel, and the other free end is connected 
with the jointed piston rod above mentioned, so that when the piston rods 
are fully extended at the full stroke, on making the return they gradually 
contract, 

1305. J. H. Jounson, Lincoln's-inn-fields, London, “A combined safety 
valve regulator, pressure gauge, water indivator, alarm and blow-off for 
steam generators.” —A t Dated 11th May, 1865. 

This invention caunot be described without reference to the drawings. 
1324. W. Hewitt, Brewer-street, Pimlico, ‘‘Composition for preventing 

incrustation in steam boilers.” —Dated 12th May, 1865. 

In preparing this composition the inventor takes tanned leather or other 
materials prepared, dressed, or impreguated with bark, such as is used by 
tanners for tanning leather, and having cut the same into small pieces he 
proceeds to boil the same in water until the whole attains a pasty consis- 
tence. He then ds to mix th ith the hing soda of commerce, 
tallow, or other fatty matters, in the proportions of about one of soda 
and tallow to twenty parts of the leather. He then re-boils the whole, 
and moulds it into blocks of suitable size and shape,— Not with. 


1350. W. Easton and W. Giuuies, Gateshead, and E. Moons, South Shields, 
“ Pumps.” — Dated 15th May, 1865. 

This invention is particularly valuable in large pumps where engine power 
is required to raise large quantities of water, as in the case of collieries. This 
improved pump lifts one-half, or thereabouts, only of the quantity of water 
which an ordinary pump of same capacity of barre! would do in its lifting or 
up stroke of the bucket, and only requires motive power for lifting one- 
half quantity of water ; it then, from its improved construction, discharges 
the remaining half or similar quantity of water by its back or down stroke 
of my requiring the same amount of motive power to its back or 
down Stroke as its up stroke. The improvement takes place in that part 
of the pump which in large ae _—— or the 
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ram ; its len is equal to the length of the ordinary spears, and its 
breadth will be regulated by the breadth of the pump barrel. Generally it 

il be of sufficient diameter to lace one-half of the water which the 
pump barrel will contain. It requires to be fixed at both ends just as the 
ordinary are fixed ; the bottom end is attached to and immediately 
over the bucket; the other end is attached to the engine apparatus over- 
head in the ordinary way that spears are so attached. This hollow tube is 
required to be water-tight and made of light material, so as not to exceed 
the weight of an ordinary spears; the lighter it is made the greater the 
advantage over the spears. The motive power of the engine is required in 
the same amount for both up stroke and down stroke of the pump, being a 
great improvement on the present mode of working colliery engines in 
relation to those pumps. This improved pump, when in action, makes a 
continuous discharge of water, equal quantities being discharged by both 
up and down stroke. The discharge of the up stroke arises from ordinary 
pump action, but, in this case, as only half the quantity of water is raised, 
it only requires a corresponding amount of motive power, but in the down 
stroke the discharge is caused by the hollow tube or ram displacing or 
forcing out the water as it descends the barrel. — Not proceeded with. 
ome Montaomerig, Glasgow, “‘ Locomotive engines."—Dated 16th May, 

es 
This invention cannot be described without ref to the drawing 


Cias3 2.—TRANSPORT. 

Including Railways and Plant, Roud-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, Gc. 

1306, W. Tisou, Great George-street, Westminster, ‘* Securing the rails of the 

permanent way of railways.”—Dated 11th May, 1865, 

This invention consists ially in the application and use for that 
purpose of a “ gib and cottar,” or of reversed wedges set up or tightened 
one against the other and against the side of the rail by a nut and screw 
bolt, or by a bolt tapped into a lug on the gib, ur into one of the reversed 
wedges. The gib and cottar, or the reversed wedges, are situate between 
the jaw of the chair and the side of the rail, and serve the purpose of the 
present wooden wedges. These gibs and cottars or reversed wedges are by 
preference made of cast or wrought iron, or other suitable metal, but, if 
desired, they may be made of wood in some cases, the screw bolts of course 
being in all cases composed of metal.—Not proceeded with. 

1322. W. Cnuss and 8, Fay, Bristol, “ Egecting communication between 
—_ guard, and engine driver of railway trains.”—Dated 12th 

lay, 1865. 

These improvements consist in making a passage through the centre or 
other part of each carriage, and communicating from the outer end of each 
carriage by a platform or footboard for the guard to have free access 
through the whole line of carriages. The footboards have hinges to admit 
of their being thrown up during the operation of coupling the carriages, 
and are made to slide in sockets inwards upon the action of the buffers, 
and there is a spring at the back to throw them outwards when the train is 

*in actual motion. The sliding socket is to be made of iron or other metal. 

1323, R. E. Donovan, Court Duffe, Castleknock, Dublin, and D. O'Brisy, 
Dublin, “‘ Effecting traction on railways and roads where traction is 
used.”"—Dated 12th May, 1865, 

This invention has for its object to render the power of traction wholly 
or partially independent of the weight of the engine, and consists in causing 
the driving or traction wheels to be pressed by means of springs, com- 

ressed air, steam, or other suitable power, in such a manner against rails, 

ars, chains, projections, or surfaces fixed to or formed on the road or 
permanent way, that such pressure is wholly or partially independent of 
the face of gravity.—Not proceeded with. 

1353. M. Devries, Houndsditch, London, *‘ Apparatus for facilitating com- 
munication by signals between different parts of a railway train.”"— 
Dated 16th May, 1865. 

The inventor proposes to accomplish the First part of this invention by 
placing in the compartments of carriages composing a railway train a 
pulley, either suspended from the roof or affixed to any part of the interior 
framing of the carriage, which, being pulled, will cause a signal placed on 
the roof and over the doorway to drop outwards, and at the same time pull 
the trigger or spring of an alarm gong placed in the guard’s van. The 
dropping of the signal over the doorway indicates to the guard the spot or 
compartment to which his attention is sought to be drawn. The Second 

rtion of the invention refers to the means of communication by signal 

rom guard to driver, and this the inventor proposes to effect by the former 
striking an alarm gong similar to that mentioned in regard to communica- 
tion from passengers to guard.— Not proceeded with, 

















Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyewmg, and Dressing Fabrics, §c. 

oe. < JAMIRSON, Ashton-under-Lyne, “‘ Power looms."—Dated 11th May, 
1 h 


He 

This invention relates toa former patent dated 10th September, 1857 
(No. 2357). The First improvement consists in the application of a 
cylinder, the cylindrical surface of which is formed of sheet metal. This 
cylindrical surface is simply perforated with such a number and arrange- 
ment of holes as is required to represent or form the pattern to be woven. 
The Second impr ists in the application of three, four, or more 
cylinders, arranged in a frame turning on an axis supported in bearings on 
the vibrating frame. The Third improvement consists in a new and 





arrang t for actuating the double levers which carry the 
knife box and rest plate, or the single levers and appliances used as substi- 
tutes for the same. The Fourth improvement consists in an improved 
apparatus for perforating the holes in the cylinder before mentioned. The 
Second part of the invention consists in the application of apparatus for 
assisting the stopping of the motion of the loom on the breaking of the 
weft, and is applicable to looms of the ordinary construction. The inven- 
tion cannot be described without ref to the drawings. 
1312. D, Eviis and M, Hituas, Dudley-hill, Bradford, York, “‘ Apparatus 
employed in weaving brocaded and ornamental fabrics."—Dated llth 








, 1865. 

This invention consists in certain constructions and arrangements of the 
apparatus used for introducing the weft in the fabrics above-mentioned. 
For these purposes a swivel shuttle, used ia swivel shuttle brocading, is 
arranged to receive in one part a bobbin, barrel, cylinder, coiler, or similar 
instrument, on to which, as heretofore, the weft to be introduced into the 
woven fabric is wound, and in another part of the shuttle another bobbin, 
barrel, cylinder, or similar instrument is introduced, on to which the weft 
passes, and the drag on the weft is thereby regulated. 

1316. T. Smitn and H. James, Manchester, ‘‘ An improved woven fabric."— 
Dated 12th May, 1865. 

In performing this invention the patentees take -vaste silk or silk noils, 
and make them iuto slivers by any of the ordinary machines used for pre- 
= cotton or other fibrous material, and spin or twist the said slivers 

nto threads suitable for warp and weft. They then weave it into a fabric, 
which in this state is very rough, but after discharging the colouring 
matter and dirt by any of the known p they prod a cloth 
suitable for towelling and similar purposes, They make the said towelling 
with Turkey red dyed cotton borders and headings, and discharge the dirt 
and kill the smell by boiling them in soap and water and afterwards stoving 
them in sulphar. 
1317. J. Hesrorp, Bolton, ‘* Machinery for stretching cotton, &c."—Dated 
12th May, 1865. 
This invention cannot be described without reference to the drawings. 
360, J. WorRALL, Oradell, and T. Huatks, Manchester, “ Apparatus Sor 
stretching and drying textile fabrics.” — Dated 16th May, 1865. 
This invention cannot be described without reference to the drawings. 








Crass 4.—AGRI CULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Gc. 

1821. R. Winpsr, Abingdon-sircet, Westminster, “ An improved method of 
and apparatus for layang single line articulated railways, and a method 
of [eepe 4 thereon, particularly applicable for agricultural purposs.” 
— Dated 12th May, 1865. 

This invention relates to an improved method of and apparatus for laying 
single line articulated railways, and a method of propelling thereon 
particularly applicable for agricultural purposes, The invention comprises 
a jointed way, consisting of lengths of sleepers and rails forming a single 
road, on which a portion of the weight ef a travelling boiler and engine is 
supported, and in a method of — engines and carriages or imple- 
ments attached or connected to it along such road. ‘The invention further 
consists in a method of and apparatus for raising the road after the engine 
leaves each portion thereof, and for placing the road in readiness for the 
hext journey or course of the engine. ‘the invention is intended more 
particularly tor agricultural purp.ses, The patentee prefers to employ a 
vertical boiler supported upon a frame having a central and two ordinary 
wheels, and an engine with a pair of cylinders upon a similar frame and 
wheels. He lays down the articulated sleepers and rails and forms a single 
line, which is central between the ordinary wheels of the frames carrying 
the boiler and engine. Two mitre wheels are conn to a central 
double mitre wheel keyed upon the main shaft of the engine; the two 
mitre wheels are keyed upon vertical shafts extending downwards and 
carrying at their lower ends two grooved pulleys made to grip the sides of 
the rail, and kept in contact therewith by mcaus of a right and left screw 
thread on a rod working into collars through which the vertical shafts pass, 





Or, instead of grooved pulleys, spiked wheels are used, the spikes on which 
take into the sides of a flexible jointed rail. To the rear of the engine is 
con’ the inner part of a triangular frame, the inner end of which is 
kept raised from the ground by ing Cy a bent axle carried by small 
wheels ; the outer end of the straight side of the triangular frame carries 
an axle u which a disc wheel is free to revolve. The side of the frame 
just all to follows in a central line and immediately behind the line of 
railroad, The frame is bent or angled at right angles, or nearly so, to the 
side before described, and is carried out laterally to any required distance, 
say, five feet ; its outer end is armed with a friction roller, and the third 
side of the triangle forms a shoe, and extends from the laterally projecting 
end to the fore part of the triangular frame. The frame is provided with a 
travelling wheel, and the shoe carries friction rollers. The action is as 
follows :—The central wheels of the boiler and engine frames travel upon 
the rail, on propulsion being given by the engine through the grooved clip 
pulleys or spiked wheels. As soon as the first jointed portion of the rail 
and sleeper is liberated or freed from pressure, the point of the triangular 
frame raises the rear end of the sleeper, when the shoe takes the sleeper 
and rail, and so on for each succeeding length of sleeper and rail until the 
first length leaves the further end of the shoe, and the others following in 
succession are placed in a straight line, assisted by the friction roller on the 
lateral arms of the triangular frame, whereby a line of railroad is provided 
for the next course or return journey. Two of the above-described frames 
are used, one at each end of the engineand boilerframes. The agricultural 
implement, carriage, or weight to be drawn is connected to the engine 
frame and follows the triangular frame. Instead of using the method 
described of propelling carriages on the articulated single line railway, the 
patentee sometimes adopts the system of rope or chain traction described 
in the specification of an invention for which provisional protection was 
granted to him the 9th February, 1865. 
1326. J. Eppy, Kenford, Devon, ‘‘ Ploughs.”— Dated 12th May, 1865. 
This invention relates to what are known as turn-wrest or one-way 
ploughs, and also to the single ploughs, and has for its object the effectual 

urial of the surface soil by throwing up the subsoil over it, and breaking 
up the furrow so as to leave the surface comparatively smooth and level 
and ready for seeds, without the necessity for the subsequent operation of 
harrowing. As the flys hitherto used in turn-wrest ploughs are entirely 
dispensed with in the improved plough, it is not liable to choke or fill up, 
and is well adapted for fallow land, and more easy of draught than the 
ordinary turn-wrest ploughs, The invention cannot be described without 

f to the drawings. 

1345. H. Besury, Halherton, Devonshire, “Corn, seed, or manure drill."— 
Dated 15th May, 1865. 

In this improved drill the patentee forms holes in the back, front, or 
bottom of the manure, corn, or seed boxes, one hole being over each tube, 
according to the number of drills in the width of the machine, and he places 
two or more rollers or pulleys running the whole width of the machine ; 
round these rollers or pulleys passes a series of endless chains, bands, or 
cords through the corn and seed boxes, each of the same passing out 
through one of the openings in the back of the box or boxes, and retaining 
underneath the same. One or more of these rollers is driven by means of 
spur gearing, chain or band, or partly by chain or band, from one of the 
running wheels of the machine; or both may be driven if preferred. The 
endless bands or cords are provided with cups, holes, or other such con- 
trivance for retaining the corn or seed, or which, as the rollers 
revolve, take a certain quantity of the corn or seed from the box 
through the openings, and as they pass over the rollers or pulleys deliver 
the same into the tubes which in turn convey it to the drills. The manure 
is pushed by the stirrer on to the endless chain fixed round the pulley, and 
thus conveyed to the tubes and thence to the drills. In order to regulate 
the quantity Gf corn, seed, or manure delivered, each of the openings is 
furnished with a siide or slides, and with an india-rubber or other mouth- 
piece, the said slide or slides being mounted, if required, on a bar or bars 
of wood or other material extending the whole length of the machine, pro- 
vided with regulating set screws, so that the slide or slides can all or part 
be raised or lowered at once, aud thus the amount of corn, seed, or manure, 
deposited in the drills can be regulated with the greatest exactitude. To 
prevent the possibility of the mauure arching, and that a coarser description 
may be used if required, the manure box is provided with stirrers, with or 
without finger-pieces, to keep the manure in continual motion, and so 
working as to be constantly bringing it towards the different chains on the 
pulleys and the finger pieces taking back stones or any other coarse 

. Asso many chains or bands would not be required for seed as 
for corn, it is necessary to remove the back board of the seed box, and to 
place one with a less number of holes, and with a bottom to match, thus 
conveying it into a manure box for seed. 








Crass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, gc. 

1337. F. RansomB, Queen-street-place, Southwark Bridge, London, “* Manu- 
Sacture of slabs, bearers, and other articles of artificial stone where great 
strength is required.” —Dated 13th May, 1865. 

Artificial stone is now commonly manufactured by the inventor by 
mixing sand or grit with silicate of soda, or other soluble silica or silicate, 
and it may be with other substances. He moulds the compound and 
afterwards hardens the stone by immersing it in or otherwise saturating it 
with a solution of chloride of calcium or other salt acting in a manner 
similar on the soluble silicate or soluble silica. Artificial stone may be 
made in this manner equal to or greater in strength than Portland stone, 
but for many purposes a greater resisting power is required. Now the 
inventor finds that this artificial stone has the property of adhering very 
firmly to iron and other metallic substances, and availing himself of this 

roperty, he, ling to this in , strengthens slabs, bearers, and 
other articles of artificial stone by moulding the mixture around strengthen- 
ing pieces of iron or other suitable metal. Thus, tu produce a slab suitable, 
say, for a landing, or for a stai q introduces in the mould pieces of 
hoop iron running from end to end of the slab, and sets up on edge so 
that the width of the hoop iron is in the direction of the strain; the 
mixture of grit and soluble silicate is then filled in around the hoop iron, 

and when it is thus moulded the slab is hardened by i ion in a 

— of chloride of calcium or other salt as heretofore.—Not proceeded 

with, 











Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, $c. 
1308. J. R. Coorar, Birmingham, “‘ Improvements in breech-loading fire- 
arms, and in cartridges for breech-loading jsire-arms.”—Dated 11th 


May, 1865. 

The cosenes of this invention consists in so forming the end of the plug 
or closer and the cartridge respectively, that, on the explosion of the 
cartridge, its case is made to connect itself temporarily with the plug or 
closer, so that on the withdrawal of the said plug or closer the case of the 
exploded cartridge is withdrawn from the breech-end of the barrel. 

1328. T. Craia, New Oxford-street, London, ‘* Breech-loading fire-arms and 
ordnance.” — Dated 18th May, 1365. 

The primary object to be obtained in breech-loading guns is facility for 
firing shots in rapid succession, which is incompatible with other than few 
and simple movements of the parts of the gun whereby the loading is 
effected. With this view the patentee has arranged the parts of this im- 
proved gun so that, by the simple movement of a lever by the right hand 
while the gun is being lowered from the shoulder (after firing and being 
still held by the left hand), the breech-piece is withdrawn from the recess 
in the breech and raised to a position permitting the insertion of the 
cartridge. 

1341, W. Deakin, Great Barr, and J. B. Jounson, Tatlenhall. near 
Wolverhampton, ** Manufacture of gun barrels and ordnance.”—Dated 
15th May, 1865. 

These improvements, which relate to former patents (No. 1023 and 1024) 
of the year 1863. and (No. 139), of the year 1864, cousist in combining with 
the tion of punching described in the specifications of the above- 
named patents, a prelimmary operation of drilling, that is to say, the 
patentees take a solid ingot bloom or block, either of steel, homogeneous, 
or other metal, and proceed by means of tilting, swaging, rolling, or other 
equivalent means, to reduce the said bloom or bluck (while in a heated con- 
dition) into the desired preliminary shape they may require, either for a 
gun barrel mould, or mould for a piece of ordnance, or part of ordnance ; 
and after dividing up or trimming the said bloom or block as described and 
set forth in the respective specifications of the before-recited letters patent, 
they have found it, in some instances, desirable while using some descrip- 
tions of steel, and which also applies to the use of other metals, to drilla 
small hole concentrically through the mass in which they desire the 
punched hole to be; and the advantage derived from tis new and additional 
operation, which forms the sole feature of the invention, is that it will 
afford a positive concentric lead or direction for the subsequent operation 
of the punch or drift, thus ensuring great mechanical accuracy in con- 
centrically displacing the metal from the centre to the exient of the hole 
80 punched into the surrounding mass, the complete concentric position of 
such displ tt affording additional means for centrally cperating on 
a condensed metal, the use of which may, for many purposes, be pre- 

erred. 








1855. P. C. Lavont, Great Windmill-street, Haymarkit, London, “* Apparatus 
to be used with breech-loading fue arms and ordnance.” —Dated 16th May, 


865. 
The patentee claims the improved construction of cartridge or cartridge- 
end piece (culot), combining a place for percussion cap with a pin or 
spring piston for exploding the same, as described. 





1356. R. A. RROoMAN, Fleet-street, London, “‘ Improvements in breech-load- 
ing fire-arms, and in cartridges and bayonets for breech-loading iire- 
arms." —A communication.—Dated 16th May, 1865. 

This invention cannot be described without refi to the drawing 


Ciass 7.—FURNITURE AND CLOTHING.—Nonz, 








Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
——. Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1313. A. Parkes, Birminoham, ‘‘ Improvements in the manufacture of 
parkesine or compounds of pyroxoline, and also solutions of pyroxoline 
known as collodion.” —Dated 11th May, 1865. 

The patentee claims the employment of nitro, benzole, aniline and glacial 
acetic acid, or either of them, for dissolving pyroxoline in the manufacture 
of parkesine and similar compounds of pyroxoline. He also claims the 
employment of nitro-benzole aniline and glacial acetic acid, or either of 
them, in the facture or collodi 
1319. H. RansrorD, Brompton, Middlesex, “ Improvments in treating vice 

and other grain jor the manufacture of starch, also to prepare them for 
use as food and for other purposes.” — Dated 12th May, 1865, 

The patentee claims treating rice and other grain to obtain starch, or a 
starch-like matter, by the combined processes of steeping in alkali, pressing, 
drying, and then grinding. Also when the grain is not required to be 
ground, he claims steeping in alkali, pressing, and drying the rice or grain 
in the unground state, as,described. Also, he claims submitting the whole or 
unground rice or grain to repeated steepings in alkali, then drying, and, 
lastly, grinding it, as described. Also, he claims the repeated steeping 
in alkali, and afterwards drying whole or unground rice or grain, as 
described. 

1336. G. H. OGston, Mincing-lane, London, ‘‘ Manufacture and reburning 
or revivification of animal charcoal.” —Dated 13th May, 1865. 

Animal charcoal is at the present time manufactured and revivified in 
retorts, and it is discharged from these into coolers or vessels which are 
covered or closed to exclude the atmosphere, and according to this invention 
steam is introduced into the coolers and into the passages leading thereto 
from the retorts, so that the heated animal charcoal after leaving the 
retorts is caused to pass into and through an atmosphere of steam, by which 
the animal charcoal is improved.—Not proceeded with. 

1352. W. Wriaut, Moyston, Flintshire, “ Treatment of the waste liquors 
obtained after treating burnt ores of copper.” —Dated 16th May, 1865. 

In working burnt copper ores by the wet method there remains a large 
quantity of liquor from which the copper has been precipitated, and which 
has been found to contain, amongst other things, covalt and nickel ; this 
liquor the invention causes to be mixed with lime or milk of lime, alkali 
waste, or its liquor, or any substances capable of precipitating the cobalt, 
nickel, and other metals in solution, or some of them. This precipitate 
is dried, mixed with from thirty to forty parts of sand, fifteen to twenty of 
alkali waste, fifteen to ten of slack, and, if practicable, substances containing 
arsenic. The whole is then introduced into a reverberatory furnace, and, 
when properly melted, is skimmed, and another charge added, until there 
shall be a sufficient quantity on the hearth. It will then be found that the 
cobalt and nickel have formed a speiss, which can be tapped off and may 
be refined in the usual way.—Not proceeded with. 

1361. G. Wattox, Weardale-villa, The Downs, Clapton, ‘* Apparatus used 
in distilling hudrocarbons.”—Dated 16th May, 1865. 

The patentee claims forming upright retorts used in distilling hydro- 
carbons with an inclined bottom to facilitate the discharging the spent 
matters from the retort. 


Crass 9,.—ELECTRICITY.—None. 











Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1205. J. GUTMANN, Paris, “ Spectacles, opera-glasses, telescopes, and similar 
apparatus.”—A communication.—Dated 29th April, 1865. 

This invention consists in adapting to opera-glasses and telescopes a 
small lens fixed at the centre of the eye-glass, or when the opera-glasses or 
telescopes are of very small size and their glasses very near each other, in 
forming the eye-glass of two-thirds of a concave glass and one-third of a 
magnifying glass, the sections being made from surface to surface. The 
object of both these arrangements is to suppress the prismatic glasses which 
serve for correcting the images. The improvement in spectacles consists in 
adapting at the place of the ordinary glasses small twin opera-ylasses, made 
as above, which, like ordinary opera-glasses, may be regulated by a screw 
rack or other mechanism.— Not proceeded with. 

1206. D. Y. Stewart, Glasgow, “‘ Making moulds for casting pipes and 
other articles of various sizes.”—Dated ist May, 1865. 

This invention cannot be described without reference to the drawings. 

1208. H. Bessemer, Queen-street-place, London, *‘ Improvements in the 
manufacture of pig iron or joundry metal, and in making and treating 
castings of such metal.”—Dated 1st May, 1865. 

The object of this invention is the production of a superior pig iron or 
foundry metal that may be purchased by the ironfounder in a state suitable 
for his own use when re-melted in an ordinary furnace, either alone or 
mixed with a further portion of pig or cast iron, so that he may at wil 
produce from his ordinary furnace the required kind or quality of metal 
without the erection of the plant and h 'y required to fact 
steel or malleable iron by the Bessemer process, Iu carrying this inven- 
tion into practice the patentee prefers to employ molten crude or cast iron 
as it comes from the blast furnace, and to effect the improvement in its 
quality consequent on the admixture therewith of malleable iron vr steel 
before such crude or cast iron is formed into pigs. For this pur the 
patentee erects, at a convenient distance from the blast furnace, a Bessemer 
converting apparatus, in which a portion of the metal is converted into 
malleable iron or steel, or in which some other kind or quality of pig or 
carburet of iron is so converted ; the crude metal from the blast furnace is 
to be run into a receiver of sufficient size to admit (by preference) all the 
iron drawn from the blast furnace at one tapping, and also to contain as 
much converted metal as it may be desired to run or mix therein. The 
said receiving vessel he prefers to mount on a movable platform or weigh- 
ing machine, so as to ascertain the weight of crude metal run therein ; the 
required quantity of malleabie iron or steel to be mixed therewith having 
been made in the converting vessel is also to be poured or ran into the 
receiver and be mixed thoroughly with the crude metal, after which the 
fluid mixture of metals is to be run or poured into open sand or other 
moulds, as in the ordinary mode of making pig iron, or it may be other- 
wise moulded, so as to be readily broken up into lumps or pieces of a size 
suitable for melting in the cupola or reverberatory furnace in which it may 
at any future time be melted and be used alone, or be mixed with other 
pig or cast iron, and be then poured or run into suitable moulds, and 
thereby formed into a variety of useful articles. 

1213. J. C. Davis, Leadenhall-street, London, “‘ Knife-cleaning machines.”— 
Dated \st May, 1865 d 

In kuife-cleani hines as now ly constructed the knives are 
held stationary while they are rubbed on both sides by discs by means of a 
handle. On the face of each of these discs strips of leather are set on edge 
to form the rubbing surtaces; these strips of leather, however, after the 
machine has been used for some time. get permanently bent down, and the 
machine is then of little use. Various means have been resorted to in order 
to give support to the leather. According to this invention each strip of 
leather is supported by fixing to the disc, immediately behind each of the 
leather strips, a blade of horn, or it may be of whalebone ; the horn or 
whalebone does not come up to the top of the leather strip, but sufficiently 
high to give it support. 

1214. W. T. W. Jones, South Audley-street, London, ** Croquet stand.”— 

Dated 1st May, 1865. 

The case ot the stand is a board a few inches longer than the croquet 
mallets, and about nine inches wide, Near each end of the base, and in 
the centre of the width thereof, a standard is fixed; these standards have 
hooks on each side of them, and the number of hooks on each standard is 
equal to the number of maliets in the set (usually eight), and the hooks 
are arranged four on each side of the standard. The maliets are held ina 
horizontal position, being supported at each end by the hooks. The heads 
of the mallets are arranged four at one end and four at the other; at each 
standard the heads are placed al! at the same side, and the distance between 
the hooks is just sufficient to keep the heads of the mallets clear the one 
of the other as they lie flat. The balls are placed in a row along the centre 
line of the base, and the handles of the mallets on either side serve to keep 
them in their places. The starting pins are carried on supports at the 
inner sides of the standards; they lie horizontally and between the two 
tiers of mallets. For the hoops two rows of holes are formed, one along 
each side of the base board, and the hoops are arranged in two straight 
lines along each side of the base ; one of the end hoops of each line comes 
close to the mallet heads, and serves as a stop to prevent the mallets 
sliding longitudinally in the hooks which support them. In the centre of 
the base a handle is fitted, by which the stand can be carried from place 
to place. For travelling the whole is enclosed with a cover of wood, 
fitting on to the base; the handle projects through a hole in the top of 
the cover, and is available when the cover is on.— Not proceeded with. 

1216. W. E. Winey, Birmingham, “ Bver-pointed pencils.” —Dated 1st May, 
1865. P 

This invention is applicable when constructing an ever-pointed pencil 

wherein a short tubular holder is employed, by which, when in use, 
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the feeding of the marking material is ly 
nozzle of the pencil, and out of which tubular holder the last piece of the 
marking material is finally driven by a short forcing wire interior of the 
tubular holder, and the improvements consist in constructing such ever- 
pointed pencils in the following manner :—On the short tubular holder 
there isa neb or projection, which enters a female screw of uniform pitch 
end to end, so that, by rotating the screw, the tubular holder is progres- 
sively moved forward towards the nozzle of the pencil, together with the 
marking material, one end of which fits in and is held securely by the 
end of the short tubular holder, while the other end of the marking mate- 
rial is, when in use, projecting through the nozzle of the pencil. Interior 
of the short tubular holder is a short forcer wire, on or near one end of 
which is formed or fixed a neb or projection, similar to the one on the 
short tubular holder, and the neb in the forcer wire also enters the thread 
of the female screw, and is by such screw propelled towards or moved from 
the nozzle, ding to the direction in which the screw is moved; but by 
reason of the screw being of uniform pitch from end to end, the forcer, 
durjng the feeding forward of the marking material through the nozzle of 
the pencil, retains its relative ition with respect to the holder, and so 
soon as the neb of the short tubular holder has arrived at the end of the 
screw, and the further movement forward of the short movable holder is 
consequently stopped, the interior forcer wire is moved up a distance suffi- 
cient to drive out the last piece of the marking material, which was 
previously held by the short tubular holder ; then, by reversing the action 
of the screw, the forcer will be moved back, and thus allow of there being a 
fresh piece of marking material introduced a short distance into the tubular 
holder, when, by continuing the retrograde action of the screw, the tubular 
holder and the forcer wire will be moved back into the pencil, the forcer 
and the short tubular holder retaining their proper relative positions. In 
order to keep the outer end of the screw pressing towards the nozzle end 
of the pencil the screw is pressed on by a spring ; or thus keeping the screw 
correctly in action may be otherwise accomplished. 

1221. T. F. Casnin and J. F. ALexanper, Sheffield, ‘‘ Means of and 
apparatus for puddling iron.” — Dated lst May, 1865. 

In performing this invention the inventors propose to subdivide each 
jag ee furnace in the direction of its length into two or more chambers, 

y introducing iron hollow partitions or bridges protected in the usual 
manner by fire-bricks, cinders, or iron ore; the partitions may be kept cool 
by allowing water to flow continuously through them, Each chamber is to be 
constructed in the form of a parallelogram the full length which the width of 
the furnace will admit of: the length and ity of the chambers may 
diminish in proportion to their distance from the fire; or for large balls, one 
such chamber only sufficiently capacious may . Toeachchamberthere 
must be a separate door. The form of chamber will admit of the process of 
puddling being effectually regulated by means of machinery. The 
inventors propose to use in each chamber a hollow tool made in the 
ordinary form. The tool is preserved by means of water, steam, or 
other gaseous fluid, passing as required through it. This tool they 
intend to work by a bar slung from an axle above the furnace, and 

about four feet from the front; to this bar horizontal motion is im- 

parted by means of an oscillating horizontal lever, driven by a crank 

shaft or an eccentric on a plain shaft; the mction can be communicated to 

the bar or stopped instantly by connecting or detaching the lever from a 

movable cylindrical pin which works in a slot in the slung bar. Inter- 

mittent vertical motion is communicated to the tool by combs attached to 
the shaft, which, at the approaching termination of each backward and 
forward stroke, works into a slot in a vertical lifting bar slung close to the 
furnace front. To this bar projections with movable guides are attached, 
which lift the tool at each end of the chamber, and regulate its lateral 

movement. For the movable guides cranks and springs to communicate a 

pendulum motion to the lifting bar may be substituted. The invention 

also relates to means for removing the slag or cinders from the furnace.— 

Not proceeded with. 

1232. J. B. Lavancuy, Peter-street, Wardour-street, London, ‘* Chair 
ladder.” —Dated 3rd May, 1865. 

This invention cannot be described without reference to the drawings. 
1236. M. H. Bravin, Paris, “ Manufacture of penholders.”—Dated 3rd 

May, 1865. 

This pevholder is closed by a reservoir or chamber filled up with ink by 
suitable means. A communication is prepared between the pen placed in 
the penholder and the above reservoir by a piston provided with a spring. 
A stud set in motion by being pressed by a finger determines the move- 
ment of the piston, and, consequently, the feeding of the pen with the 
required quantity of ink. 

1237. P. A. LEcoMTE DE FoNTAINEMOREAU, South-street, Finsbury, London, 
“ JUuminating apparatus for burning petroleum.”—A communication.— 
Dated 3rd May, 1865. 

This invention consists in the construction of an apparatus for the burn- 
ing of petroleum in the open air without the use of a chimney, and by 
which smoke and smell are avoided. The cap of the apparatus consists of a 
chamber or reservoir in which the air constantly circulates, so as to 
establish a steady and uniform light, In the centre of this chamber, and 
extending below it, is placed the tube or tubes containing the wick, 
arranged in such a manner as to present to the orifice the exact quantity of 
gas that is 'y for the ion. On the top of this chamber are 














increased by causing the liquid thrown out to pass alternately against a 

series of fixed radial vanes and vanes rotating with the cup. 

1231. J. CaTiLLon, Hatton-garden, London, “‘ Self-supplying pen.”—Dated 
Qnd May, 1865. 

This invention has to an imp’ t in the mode of supplying 
ink to the ordinary description of steel pens or nibs through the medium of 
the handle or holder in which they are fixed, whereby a more continuous and 
uniform supply of ink is obtained without requiring to be constantly supplied 
as at present, and consists in employing in connection with the handle or 
holder (which is of a hollow or tubular form suitable for containing the ink) 
a projecting tube attached longitudinally thereto, so as to pass within the 
hollow or cavity of the pen, forming therewith a 7 tongue from which 
the ink is discharged through the medium of a small valve opening outwards 
from the end of the said tube or tongue in connection with which a thumb 
stud and reacting spiral spring contained within the handle or holder is also 
employed for actuating the said valve, and discharging the ink on receiving 
pressure from the thumb or finger. 

1243. G. JossE, Giltspur-street, London, “ Paper hangings." —Dated 4th May, 
1865 





This invention has reference to a mode of producing upon plain or figured 
surfaces of paper-hangings, designs, or devices in coloured or uncoloured 
chromo, or other lithography, whereby greater effect and artistic finish is 
obtained at a less cost than by the system of block engraving and printing, 
as at present, and consists in placing the said designs, such as flowers, Jand- 
scapes, or otherwise, obtained as above, in suitable order or position, as required 
for being arranged upon the piece of paper to be or ited or 





motion and and which be termed a | or material, a hollow perforated cylinder; in one end of the said cylinder a 
Tey ente Lacon, Ce | Per ticesncak ns conshets of a cuphe cael at top and bottom hole labored, and sited with a plug of brass or other metal, sooured therein 
rotating on its vertical axis, which, dipping into a bath of liquid, imparts by solder, or other readily metal ; or the hole may be fitted with * plug 
centrifagal motion to the portion of the liquid inside the cup, causing the | © gutta-percha or india-rubber. Inside the cylinder is a spindle, one 
liquid so impelled to rise until it is on the point of overflowing. The liquid | resting on the above-mentioned plug, the other end being and 
is maintained in this condition without further expenditure of power so long | Convex for the purpose of forming a valve,in the other end of said 
as the speed or power of the machine or apparatus to be regulated remains | Cylinder is screwed a short pipe having its end fitting and pressing to the 
at the normal standard; so soon as this is exceeded and a consequent | Convex end of the said s; ies, thus forming a valve ; the other end of the 
increased impulse is imparted to the cup, the liquid overflows the upper edge | sbove-mentioned pipe is screwed into hole made in the water or steam pipes 
of the rotating cup, causing expenditure of power which will prevent the | usually ongeees mills or warehouses. The action of this apparatus is as 
further acceleration of the cup, and this of power be further | follows :—On a fire occurring the flames or heat reach this apparatus, when 


the solder, gutta-percha, or india-rubber immediately fuses, the plug 
out removes the support from the spindle and valve, which at once 
allows the water, steam (sulphurous acid or other fire-extinguishing 

to enter the cylinder through the in which it is discharged in 
various directionr, the holes or perforations in the cylinder being bored at 
ta angles for the purpose of facilitating distribution.—Not proceeded 


i 
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1280. E. T. BEtuuouss and W. J. Dorwine, Manchester, ee presses 
for packing cotton and other materials or substances.”—. 9th May, 


1865, 

This invention relates, First, to that portion of the hydraulic press known 
as the cylinder, and consists in the use of a tube or cylinder composed 
wrought or drawn iron, or wrought or cast steel, ther made in one 

iece or in sections screwed together to form the cylinder barrel, which is to 
connected at its upper end to the cylinder head by being screwed into it, 
or rivetted or bolted to it, such cylinder head being made of wrought or cast 
metal, the juncti ing dered Fagen by a leather or ie 
washer being inserted at the place where the joint is made, and may be 
strengthened by means of a metallic band or hoop shrank on the outside of 
that part of the cylinder head. The lower extremity of the cylinder barrel 
also to be secured on to or bolted on to the cylinder bottom, and the joint 
closed by a washer, and sti by another hoop outside, which com- 
pletes the construction of the cylinder when in pieces. When formed of one 
piece the cylinder will be made of wrought or cast metal, not hitherto used 
for the purpose, and possessing great strength and with comparative lightness. 
The Second part of the invention relates to a novel method of fastening and 
fastening the confining bars surrounding the boxes for holding cotton, and 
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and causing the same to adhere to the surface thereof through the of 
gum, or other suitable composition or cement, while the rough or unfinished 
edging of the said lithographs are subsequently surrounded with an orna- 
mental framing or border printed or stamped in gold, silver, bronze, or 
colours, as a finish to the same ; as also to conceal the edge or line of uuion 
between the lithographic device and the paper. 
1244. E. G. Smitu, Great Sutton-street, Clerkenwell, London, “ Apparatus for 
shelling peas, &c.”—Dated 4th May, 1865. 

This invention is more especially adapted to such uses as shelling peas or 
beans, and stoning fruit. To shell peas according to this invention the 
patentee provides for the unshelled peas a proper receptacle, from which they 
are carried by a feeding contrivance to a pair of rollers, between which the 
peas-cods alone pass, falling outside, while the peas being too large to pass 
the rollers are separated from the peas-cods and fall into a receptacle by them- 
selves. 

1247. G. Reprur, Loughborough, Leicestershire, “ Apparatus for cutting 
cylindrical or conical articles."—Dated 4th May, 1865, 

This invention consists in the employment of knives, ters, or saws 
which, as they are brought up or forward in the act of cutting a bung, or 
other cylindrical or conical article, are expanded so that there is no friction 
upon the article while being cut. These knives, cutters, or saws as they 
revolve slide upon a cylindrical or conical ne of wood or metal, revolving, 
but secured on the end of the inner spindle of a bung-cutting machine, 
similar to the spindle described in the specification of a former patent dated 
7th February, 1863 (No. 352). Outside the knives, cui.ci, vi oaws are 
springs which press upon them; or the kuives, cutters, or saws themselves 
may act as springs. The knives, cutters, saws, and springs are held fast in 
a collar by set screws. Or the knives, cutters, or saws may be made parallel, 
and expanded by a wedge between each knife, cutter, or saw, instead of 
being expanded from the centre. In such case the sides of each such knife, 
cutter, or saw are made of the required angle. 

1249. J. Hampron, Loughborough, Leicestershire, “‘ Refrigerator and con- 
denser.” — Dated 4th May, 1865. 

This invention consists of a refrigerator and condenser in which two shells 
or vessels of cylindrical or conical shape are placed, one within the other, 
between them is a pipe wound or coiled round the inner shell or vessel. 
This pipe is of such diameter that it wholly fille up the space between the 
outside of the inner shell or vessel and the inside of the outer shell or vessel 
(in the direction of their diameter) ; the coils are placed at any required dis- 
tance from each other. A disc :or Jid is placed at a short distance from one 
edge of the inner vessel, and another disc or lid, or a stay, is placed at the 
outer edge thereof. Through the centre of these discs, or of the disc and 
stay (which are pierced for the purpose), there passes a pipe which conducts 
away the water which has abstracted the heat from the wort or other liquid 
to be refrigerated or vapour to be condensed ; such water which has run 
away is supplied at one end of the vessels by an inlet pipe connected with a 
cold-water cistern ; such water passes in the spaces between the coils and 














two openings for the external air, combined so as to absorb the steam 
egressing from the liquid consumed by the lamp, and serving to support or 
sustain the equilibrium of the gas 'y for busti The recipi 

or chamber for the oil consists of two parts, the inner or direct recipient, 
and the outer or general recipient, an open space being left between them 
(except at the bottom), to prevent the communication of the heat from the 
inner to the outer recipient. The top of this recipient is provided with an 
opening (closed by a stopper), serving to make a vacuum for facilitating 
the introduction of the liquid which spreads equally and at a level in the 
inner and outer recipients, but in closing the opening the progressive con- 
version of the liquid into gas during bustion is obtained in the inner 
recipient, as also the progressive diminution of the general level. The 
cap of this apparatus can be applied to a simple tube in imitation of a 
candle, but to fill this tube, which serves as the oil recipient, the cap must 
be taken off.— Not proceeded with. 

1217. W. Watts, St. Martin’s-lane, and J. J. Coorer, Bloomsbury Market, 

London, ** Mangles "—Dated 1st May, 1865. 

These imp are applicabie to the ordinary description of mangle, in 
which the articles to be mangled are placed on a fiat bed, and rollers pressed 
d ds by a weighted box are moved to and fro over them. In con- 
structing 1 ding to this i tion the inventors form them in 
such manner that, when out of use, the surface of the mangle may be used 
asatable. For this purpose the mechanism by which the moving box of 
the mangle is actuated is arranged to be within the interior of the box, and 
the top of the box is covered over so that the top of the box may serve as a 
table ; flaps are also by preference hinged to the sides of the box, which, 
when the mangle is out of use, are turned down to cover the side frames of 
the mangle, between which the box moves to aud fro as usual; these flaps, 
when the mangle is in use, are turned over on tu the top of the box.—ot 
proceeded with. 

1222. J. F. ALLENDER and T. F. Casuin, Sheffield, ‘‘ Fasteners for driving 
bands, straps, belts, harness, ov other such like purposes.” —Dated 1st May, 
1 

















Tn lieu of the present mode of connecting the ends of driving bands or 
straps for a by rivetting or sewing them together, the inventors 
Propose to connect them by a fastener. This fastener consists of a metallic 
Plate to be attached or rivetted to one end of the strap; the plate is formed 
with lugs or ears into or between which is fixed a fl uted eccentric roll suit- 
able for the purpose required. The roll turns freely in the Jugs, and when 
it is so placed that the shortest radius of the eccentric is opposite the plate 
unattached end of the band, it can be passed beneath it, when the roll is 
turned with it, so that as the radii become longer it presses upon and secures 
the band the more tightly the greater the strain that is upon it.—Not pro- 
ceeded with, 

1223. J. H. Jounsoy, Lincoln’s-inn-fields, London, ‘* Self-acting alarms for 
indicating an excess of heat or cold.”—A communwation.—Dated 2nd 
May, 1865. 

This invention cannot be described without refi to the drawing 
1224. R. Fenner, Red Lion-court, London, ** Embossing presses to facilitate 

the operation of relief colouring on envelopes, note paper, &c.”—Dated 
tnd May, 1865. 

This invention consists in replacing the horizontal die by a vertical one 
mounted on a shaft working in plammer blocks, and having the devices 
engraved or punched on the edge of it, instead of on the plane. 

1229. T. ALLcock, Birmingham, ‘‘ Finishing and polishing metal tubes and 
rods.” Dated 2nd May, 1865. 

This invention consists in an improved mode of finishing metal tubes by 
which the patentee lessens or avoids the employment of manual labour in 
the operation termed floating the tubes, and also in an improved mode of 
Polishing metal tubes and rods. The apparatus he employs for these pur- 
Poses consists of a revolving drum or barrel lined internally with buf lt 
or other suitable material, into which the tubes or rods are placed in con- 
siderable numbers at one time, together with some sharp cutting grit or 
gtinding medium, such as emery, ground glass, or pounded brick; the 
barrel or dram is then caused to Frevoive by steam or other power, by which 
motion the tubes or rods are violently agitated, and the surfaces are ground 
and polished. The quality or nature of the grindivg material used he selects 
according to the nature of the operation. For floating or removing the 
rough coat of the tube or rod he employs a coarse cutting grit, while for 
Polishing he selects a finer or Jess cuttiug one. 

1280. C. W. Siemens, Great George-street, Westminster, “ Apparatus for 
regulating the power and velocity of machinery or apparatus wn motion.” 
— Dated 2nd May, 1865. 

Pe, Present invention has for its object to accomplish the functions of 
free conical ‘pendulum by an equaily chronometric but less delicate 

atrangement, which, on account of its simplicity, is capable of very general 








the heat ; and as the water passes along the wort or other liquid to 

be cooled, or vapours to be d , it is supplied to the coiled pipe at the 

opposite end thereof, and escapes cooled or condensed at the same end of the 
vessel as that at which the cold water is admitted. 

1252. A. Mackis, Warrington, H. Garsipe and J. SALMON, Manchester, 
“ Machinery for distributing printing type.” —Dated 4th May, 1865. 

The type to be distrivuted according to this invéntion is prepared so that 
each type will have a notch in one edge or side, the notch for the same 
character of type being made at the same distance one end of the type, 
and for every different letter or character of type the ratchet notch is made 
at a differeut distance from the end of the type. The patentees take type 
thus prepared in line as it is arranged for printing, and then, by acting upon 
all the ratchet notches which come in the same straight line, they simul- 
taneously separate ail the type of the same letter or character by One move- 
ment, and by making in jon as many as there are type of 
different letters or characters in the line operated upon, all the type iu such 
line will be completely distributed. 

1254. G. Peru, jun., Manchester, and J. Mason, Sale, Cheshire, “ Hydraulic 
presses for compressing cotton, dc.” —Dated 5th May, 1865. 

This invention is particularly applicable to pressing cotton or other sub- 
stances requiring a light pressure at the commencement, and a great pressure 
© complete the operation. In the application of the invention the patentees 
employ a compound hydraulic press with three cylinders, two of which are 
comparatively small in diameter, and furnished with long rams attached to 
or acting upon each end of the foliower to give the requisite pressure at the 
commencement, while the third cylinder is of a large diameter, and furnished 
with a short ram acting on the centre of the follower to give the final com- 
pression. The large cylinder with the short rari is mounted on slides or 
rollers, and it is moved to and fro by racks and pinions, or screw and nut, or 
other equivalents worked by hand or other power, so as to bring the cylinder 
and ram under the follower, or to one side when required. in working with 
this improved press the large cylinder and ram are moved to one side, and the 
follower is brought up by the two smaller rams until the under side thereof 
is above the level of the jarge cylinder and ram ; the large cylinder and ram 
are then moved under the tollower, and the final compression is given by the 
action of the large ram. 

1257. T. J. Mayauu, Red Lion-court, Fleet.street, London, “* Manufacture 
or treatment of india-rubber or gutta-percha or compounds thereo/, 
applicable to the prod of stereotype plates, dc.” —Dated 5th May, 
1865. 

In carrying out this invention the patentee takes the india-rubber, gutta- 
percha, or compounds thereof, when combined with sulphur, and in a semi 
or partially converted state, produced by the action thereon of the sulphur 
aided by beat, and then in this partially converted state, he applies such 
matter under pressure and heat to the surfaee to be stereotyped or copied, 
and he continues the pressure and heat until perfect conversion is obtained. 
By the terms ‘* conversion” and “ converted ” he means that state of the 
material which is otherwise called vulcanised or cured, 

1259. C. Lamport, Workington, Cumberland, ** Construction and mode of 
supplying fuel to fire-grates, stoves, and the furnaces of locomotive and 
other steam bowers.” —Lated 5th May, 1865. 

The object of this invention is to supply fuel for consumption on the under 
side of the fire. The fuel is forced up by a piston or partition working in 
the segment of a cylinder, and attached to a strong axle, or rather it is fitted 
into a slot therein, and is capable of being drawn tnrough such axle so as to 

s it from one side to the other thereof. ‘The cylinder may be likened to 
elf the cover of an ordinary air fan, and the piston to one of the blades of 
the fan loosely inserted through a siot in the axle, and easily drawn through. 

When the piston attains to the level of the grate bottom, which is over one 

half of the cylinder, and ali the fuel has been forced up into the fire, the 

annular cylinder or receptacle is again filled with fuel until it reaches the 
under side of the piston. The piston is then drawn through the slot in the 
axle to the other side thereof, the fire above being sustained by the fresh fuel 

and is then again, by the lever or wheelwork attached to the axie, p 

upon the fuel, which, in consequence, is forced up under and into the fire 

when required, and the process of repetition is rey d at pl Not 

proceeded with. ; 

1272. J. H. Jounsow, Lincoln’s-inn-flelds, London, “* Apparatus for measuring 
spirits.”—A communication. —Dated 8th May, 1805. 

This invention cannot be describea without to the drawing 
1277. P. Weucu, New York, U.S., “ Machines for dressing and finishing 

printers’ types.” —Dated ¥th May, 1865. 

This invention cannot be described without reference to the drawings. 
1279. J. G. Hey, Cleckheaton, and V. Savory, Hartishead-cum-Clifton, York- 

shire, on yong apparatus for and means of extingwishing fires.”-— 

Dated 


In carrying out this invention the inventors form ef bease or other metal 




















consists in the use of a vertical bolt with catches thereon working into a 
series of notches formed at the extremities of the metal cross binding bars of 
the box. This vertical bolt is caused to rise and fall by means of a lever and 
handle attached to the front of the box. A slight movement of the said lever 
and handle causes the jiberation of all the catches simultaneously, and, con- 
sequently, effects the instantaneous opening of the door.—Not proceeded 


1283. T. J. Mayan, Red Lion-court, London, “‘ Door and other mats."— 
Dated 9th May, 1865. 

These improvements relate to forming door and other mats of india-rubber, 
gutta-percha, or compounds thereof, with points or projections of sach ma- 
terial standing up from the surface thereof to facilitate the more ready 
removal or cleansing of the dirt or other matters its or shoes or 
other surfaces operated upon by them, and the improvements consist, First, 
in forming the backs or undersides of such points or projections jow by 
moulding the same in dies having projections to pass into the backs or under- 
sides of the points or projections in the material forming the mat, by which 
the points or projections produced will be found more elastic in action, 
while a saving of the material will be effecteo. §S diy, the i 4 
relates to forming such points or projections of cocoa-nut or other 
fibre, or the refuse or chippings of india-rubber, gutta-percha, or other 
suitable matters, with an outer coating thereto of the india-rabber or 
gutta-percha, or compounds thereof. Thirdly, the invention relates to form- 
ing door and other mats of india-rubber, gutta-percha, or compounds thereof, 
with projections thereon obtained by the introduction or tufis or lengths of 
hair or other fibre or wire. 

Ws4. G. Hantiey, Aldermanbury, ‘‘ Fasteners for stays or corsets or other 
articles of dress."—Dated 9th May, 1365. 

According to one method of carrywg out this invention the patentee 
attaches to one of the edges of the busks of stays, or to the stiffeners of 
dresses, three or more flat metallic tubular fastenings ; the top and bottom 
one of each tubular piece has a neck formed on or a piece cut out of the 
under side ; to the ober edge of the steel or garment the patentee attaches 
flattened vertical hooks, their — being reversed or towards each other. 
Thus, when it is required to fasten the garment, the upper hook is merely 
dropped into the tube, the bend of the hook resting on the edge of the nick. 
So also with the lower one, which acts reversely by bending the busk or 
stiffener and springing the hook into the tube. In the middle fastening 
—_ of the under side of the tube is cut away, leaving a slot or s which 
forms a horizontal hook, and a flattened hook (the point of which is reversed 
to the former) being attached to the opposite edge, the two readily drag into 
each other, and thus a comp lete fastening is effected. 

1287. W. Jackson, Glasgow, “An improved method of mixing gases and 

vapours, and in the machinery or apparatus employed therein.”—Dated 
9th May, 1865. 

This invention relates to an improved apparatus which ists of two 
parts, the one for producing a current of the aeriform fluid which is required 
to be charged, and the other for charging the aeriform fluid with the vapour. 
The First part of the apparatus it is preferred to designate as the airfmachine, 
and the Second the charger. The air machine consists of an outer case con- 
taining water or other tiquid, on which revolves a drum having a hollow 
axis. The drum is divided into chambers by divisions running from the cir- 
cumferences of the hollow axis to the circumference of the drum. These divi- 
sions may be arranged in line with the axis or obliquely, and extend from side 
to side or be situated in any other suitable manuer. The chamber formed 
by the divisions opening at one side for the entrance, and at the other side 
for exit of the aeriform fluid. The openings are formed by the sides of the 
cnamoers being placed obliquely, or in any other convenient position, so as 
to overlap the sides of the adjoining chamber, or in some other suitable 
position, so that when the inlet of any given chamber to a required depth, 
the exit shall begin to rise out of the water, and also that when the open- 
ings are im these positions the water shali have begun to flow into the 
chamber and expel the seriform fluid. The chambers and slits do not ocoupy 
all the width of the drum, but there is a portion left vacant at the side, in 
which stands a tube ng through the side of the drum, at the axis 
the top of which is above the level of the water for the conveyance of the 
aeriform fluid pressed out of the chambers. In cases where it is required to 
charge atmospheric air, this vacant space is only necessary at one side, but 
in cases where any other aeriform fluid 1s to be charged, a like space and tube 
may be used on the other side for the purpose of drawing in the gas to be 
charged. The number of chambers is entirely a matter of discretion, taking 
into account relatively the required p and the diameter of the dram ; 
but in cases where few chambers are used it will be weil to have openings in 
the side or sides of the drum at the axis to assist the water in koeping an 
uniform level. The charger is a case divided into two parts by a division 

lel to the top of the case, into which division are fixed tubes arranged 

in a Vertical position. These tubes may be — the lower end, or may be 
closed at the lower end and have noles punc through the circum 
Each tube is enclosed in one or more tubular wicks fastened to the tube above 
the holes, and closed at the bottom by tying, or in any other suitable 
manner ; avd ia order to prevent the wicks from collapsing, and to procure 
thorough distribution of the aeriform fluid to be charged, spiral wires, or 
other suitable distending apparatus having a diameter slightly exceeding that 
of the outside of the tubes, are inserted between the tubes and the wicks 
surrounding the former aud within the latter. If it be desired to more fully 
saturate the aeriform fluid with the vapour of liquid, the wicks surrounding 
each tube may be increased in number by again slipping over the first wick 
a spiral wire slightly larger in diameter, and then another wick fasteged as 
before, and so on, the spiral wires and tubular wicks gradually increasing in 
diameter. When it is desirable that a cont inuous evaporation of any liquid 
should take piace without the necessity of re-filling the charger the char, 
ing apparatus, hereinbefore referred may be used, and the liquid supplied 
a suitaole manner; or it may be made either without a bottom or having 
holes in the bottom, or in the sides near the bottom, and the charger is 
further provided with a float or floats, by means of which it is maintained 
floating upon the liquid to be vaporised, and the aeriform fluid is admitted 
by a tube passing through the top of the vessel containing the liquid; and 
further, to prevent tne aeriform fluid from entering into the said vesse! 
otherwise than by the tube, a-flauge is fastened to the top of the tube 
from the outer circumference of which flange descends vertically a tube 
of larger diameter, so as to circumecribe another tube fastened at the 
bottom to the inner circumference of a flange, to the outer circum- 
ference of which is fas another tube surrounding the whole, and rising 
in a vertical position to such a height as to allow the tube connected with 
the charger to rise to the requisite height when the vessel is fall. Liquid 
being poured invo these upright tabes a fluid joint is formed. Any 
other suitable method, however, may be ado to prevent the entrance of 
air to the vessel except through the tube. Convenient openings are made in 
the charger aud vessei contaiving the siquid for the conduction of the mixture 
of gas aud vapour. The air macoine and ‘ger are connected by a conduit 
pipe from the former, as already described, entering the charger above the 
division referred to, and the charger is further furnished with an exit pipe 
placed as far as convenient from the entrance, but in cases where the mixture 
of gas and vapour is of heavier specific gravity than the atmosphere, the 
charger may be used without the air machinery, as the air is supplied 
and the mixture falls of its own viriue through pipes or ducts to any place 
under the level of the machine where 1t may be required to be utilised. 

1291. D. Apamson, Newton Moor Ironworks, near Manchester, “* Machinery 
Sor drilling boiler and other plates of metal, dnd for rivetting them toge- 
ther.” —Dated 10th May, 1865. 

This invention cannot be described without reference to the drawings. 

1294. H. W. Hart, Strand, London, ** An improvement in buttons and 
means of attaching the same.” —Dated 10th May, 1865. 

This invention consists in constructing buttons with a shank formed of 
two metal plates or wires unconnected at the outer ends, and provided with 
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a washer made with an aperture enough to allow of the two plates 
ofthe shank wien Io eoriact pang it. The plates or wires must 
be of such metal as will allow of t' being bent without breaking. 
1295. D. HartuBy, Oldham, ‘‘ Manufacture of moulds for metallic castings 
having @ cylindrical "— Dated 10th May, 1865. 
These improvements c nsist in the novei ba grag and use ¢ a 


mechanism like that described in the specification of letters patent No. 

1111, for the year 1858; No. 483, for the year 1861 ; and No. 1113, for the 

year 1862; the object of the invention being to facilitate the ufact 

of such shoes as, when finished, have no inner soles entering into their 

construction, though they may have light paper, cloth, or leather juner 

soles applied by paste or cement for the purpose of finish. In the 
construction of shoes upon such machines the stitches uniting the 








strickle or template pat dA an axis supported on the ng box 
and parallel to the outer circumference of the cylinder to be cast; the 
profile or outer edge of such strickle is formed to correspond with the 
shape or design of the casting required, so as during its revolution to 
remove the loam according to the varying shape of the mould required. 
When the revolving strickle is employed to form mvulds of large dimen- 
sions, such as supporting pillars aud similar castings, the groundwork or 
foundation of the mould contained within the moulding box is to be 
permanently filled up with brickwork, the moulding loam is then to be 
plastered on to the inner of such brick mould, after which the 
strickle is caused to revolve, as described, to form the surface into the 
design ired, w! prod a smooth and even surface upon the loam, 
and thereby forms an effectual mould for the cylindrical casting without 
the use of the solid pattern now employed. When a mould for a curved 
tube or elbow is to be formed, the above-described method may be used to 
form the flange or ornamental cap, and the curve of the tube is formed by 
means of a groove or template in which a profile moves to remove the 
Joam, according to the shape of the template or guide.—Not proceeded 
with. 





1296. E, Mrens, Millbank-row, Westminster, “ Wet gas meters.” —Dated 10th 


May, 1865. 

The First part of this invention relates to improvements in the arrange- 
ment of the inlet passage for the gas to the measuring drum in combina- 
tion with the waste water chamber. The object of the First part of the 
improvements in wet gas meters is to prevent any such fraudulent abstrac- 
tien of unmeasured gas. For this purpose the inlet pipe or passage 





of the waste-water chamber, and this internal in 
cation with and conducts the gas to the measuring drum. A pipe descends 
from the internal chamber to considerably below the water line in the 
waste-water chamber, such pipe serving to carry off any condensed water 
from the inlet passage. A bent pipe is applied to the overflow orifice, 
which is at the upper part of the waste-water chamber ; the lower end of 
this bent pipe is surrounded by another pipe or cylinder closed at the 
bottom, but open at the top, to permit the waste-water to fluw into it and 
up the overflow pipe. By this arrangement the waste-water line can 
never descend below the upper edge of the pipe or Fang which surrounds 
the overflow pipe, thus «ensuring the constant sealing of the lower end of 
the pipe which descends from the inlet passaye or internal chamber 
previously described. The Second part of the improvements is applicable 
to wet gas meters, such as were described in the specifications of patents 
ranted to W. Esson, dated August 27th, 1858 (No. 1942); to the present 
inventor and W. R. Williams, dated June 24th, 1863(No. 1592); in the 
tee ey specification of a patent granted to the present inventor, dated 
mber 8th, 1864 (No. 3059) ; and to other meters of a similar character, 
and these improvements relate to the ar t of 6 





rg P which form 
the water reservoir, the measuring drum, and the 
chamber in which the “fountain” is situated, and in the arrangement of 
the outlet passage for the yas in order to maintain one uniform level of the 
water line in the measuring drum of wet gas weters of this description.— 

Not proceeded with. 
1299. P. Brasu, Leith, and R. Irvint, Mogdalene Chemical Works, near 
ong agi Mid Lothian, N.B., “* Ornamenting candles.”— Dated 10th 

‘ay, 1865, 

This invention consists in the application of a well-known method of 
producing designs on glass and porcelain vessels, whereby the patentees are 
enabled to transfer coloured designs, such as armorial bearings, bouquets of 
flowers, paintings, and other designs to the surface of the candle. In 
carrying out the invention the designs intended to be placed or transferred 
upon the candle are printed preferably in varnish colours upon prepared or 
enam:! paper (they prefer such paper coated with gypsum and size), and 
the col J impressi produced are transferred to the candles by taking 
the paper having the lithographic or printed design upon it, and firmly 
holding it upon or against the candle, and pressing or rubbing it by means 
of a burnisher. The candle and design attached are now corre tn water 
till the paper has absorbed sufficient water for its easy removal, leaving the 
design fixed upon the portion of the le to which it was applied. The 
patentees prefer to apply a quick-drying varnish to the surface of the 
candle, so as to ensure the speedy fixture of the design thereon. 

302. R. Haprisup and J. Suipman, Sheffield, “ Metal ribs for umbrellas and 
parasols.” — Dated 10th May, 1865. 

This invention consists in making such ribs of double tubular formation. 
For this purpose the inventors take flattened steel wire or strips of sheet 
steel or other metal of various degrees of strength, varying in thickness, 
width, and length, according to the sizes of the ribs required to be obtained, 
which wire or strips they pass through metal rollers or other shaping 
frames, thence through metal discs or wire-drawing “wortles” of the 
shape required, so as to bend or turn the edges of the strips or flattened 
wire over, whereby the requisite double tubular or approximate form is 
imparted to the umbrella or parasol ribs; they then pass them through 
heated metal plates to straighten them, and harden and temper them in 
the ordinary way.—Not proceeded with. 

1804. J. Goonwin, Ardrossan, Ayr, N.B., ‘‘ Casting iron girders.”— Dated 
11th May, 1865. 

This invention consists in casting iron girders with their broad flanges 
downwards, in order tu obtain increased strength and solidity. 

1809. T. J. Mavaun, Red Lion-court, Fleet-sireet, London, ‘* Manufactuie of 
hose and other fiexible tubing.” —Dated 11th May, 1865. 

In the manufacture of hose or other flexible tubing the patentee takes 
sheet india-rubver or gutta-percha, or a compound thereof, with which 
sulphur has been combined for the purpose of its conversion or vulcanisa- | 
tion ; but previous to such conversion or vulcanisation he applies to one | 
surface thereof a layer of cement, and when a layer of such cement has 
been ney to the sheet india-rubber, gutta-percha, or a compound | 
thereof, he subjects the sheet to the action of heat in the usual manner to 
effect its conversion or vulcanisation. When conversion or vulcanisation 
is complete, he cuts such sheets into breadths adapted to the size of hose or 
other tubing desired to be obtained, and he applies to the surface of such 
breadth to which the cement was previously applied a corresponding width 
of strong woven or other fabric or material, the surface of which (so 
applied to the surface of india-rubber, gutta-percha, or compound thereof), 
has previously received a coating of the cement referred to. He then 
presses together the two surfaces by means of roliers or otherwise, by 
which the complete union thereof will be effected. Hose or other tubing 
is then formed by sewing or rivetting, or otherwise connecting together, the 
edges of such straps or breadths. The cement above referred to is 
obtained by mixing shellac with india-rubber, gutta-percha, or a compound 
thereof, dissolved by camphine or other suitable solvent. 


yun, J. a Sheffield, ** Manufacture of iron and steel.”—Dated 11th 

















‘ay, 5 

This invention relates more especially to the refining of iron and steel, 
and consists simply in projecting, prope ling, driving, blowing, or otherwise 
dispersing highly fluid iron, splashing it i1.to globules, drops, grains, film, 
or spray, exposing as much surface as mapa into and through the atmo- 
spheric air at as great a speed as possible, such air being heated or cold, in 
motion or not in motion, as may be found most d le ; such globules, 
drops, grains, film, or spray to be collected together while they are yet ina 
fluid state, attainable by the use of suitable apparatus, or by letting such 
globules, drops, grains, film, or spray fall into a suitable space to be 
collected when they have become solid, and then rescted upon or used for 
that purpose for which they are suitable.—Not proceeded with, } 
1811. G. MounrroRD, Grasscroft, York, and E. WorROLL, Upper Mill, York, | 

** Apparotus for cutting, turning, and smoothing metal pipes, and the 
surfaces of bolts, rods, or spindles.""— Dated 11th May, 1865. | 

This invention consists in adapting to an ordinary screw stock, or to an | 
apparatus of analogous construction, a cutter or cutters, or other suitable | 
tools, which are capable of being advanced by screws (as is well-kuown) | 
for the purpose of cutting into, smoothing, or turning cylindrical surfaces of 
metal, such as pipes, bolts, shafts, or spinules. When the cutters are fixed 
in the stock, or in any other equivalent instrument, which will embrace 
the pipe, bolt, or spindle to be operated upon, the stock is moved round by 
the handles, and will cause the cutters to cut into the metal, Cutters can | 
also be applied for chasing screw threads at once on the cylindrical surfaces. | 
The dies may be traversed in connection with the cutters, which can be | 
applied or secured to the in various ways, such as by means of screws, | 
wedges, or eccentrics. 

1814. E, L. Ginaarp, Paris, ‘* Machinery for fulling fur hats or felt hats."— 
A communication.— Dated lth May, 1865. 

This invention cannot be described withuut reference to the drawings. 

1815. E. Corponnigr, Charing Cross, London, “ Tents and stalls."—Dated 
12th May, 1865. 

This invention consists in causing the supports and cross beams to be 
bolted or hinged together, and so that, on removing the angle 
irons with which they are strengthened, they can be folded to admit of 
their introduction in an iron box, which may be sunk in the ground, and 
be capable of containing one or more tents or stalls, the box being so 
— ed as ~ be level ~~ by oom \ -y~ or The iron of which it 

je can be protected from humidity in any of the ordinary ways, and, 
“= being furnished with a lock, their contents are secure from theft 
or e. 


1318. G, Haseutins, South ton-buildings, Chancery-lane, London, ** Ma- 
mufacture Of boots and shoes."—A communication.— Dated 12th May, 


This invention relates to an improved process of sewing shoes upon | 














soles and vamps pass through the outer sole, the vamp, and the inner sole. 
Shoes having no permanent inner sole have, however, to some extent, 
been constructed upon these machines, a narrow leather or pasteboard 
inner sole being used, this sole being lasted with the vamp, and tempo- 
rarily secured to the outer sole, or the outer sole to it, by lasting tacks, and 
forming no part of the union between the outer sole and vamp, but being 
ripped or torn out after the shoe was sewed. By the present invention, 
however, the employment of such flexible temporary inner sole and lasting 
tacks is disp d with, a llic plate or inner sole being used for last- 
ing, this plate having such form and size with respect to the outer sole 
that the stitches uniting the vamp and outer sole are formed outside of, 
and equidistant from, the edge of the metallic inner sole. This false sole 
has a number of pins projecting from its outer surface, around which a 
thread is wound, this thread clasping or temporarily uniting the opposite 
edges of the vamp in lasting ; these pins also serving to keep the outer sole 
in position, When the vamp has been drawn over the last, and over the 
edges of the metal sole, and its opposite edges laced or basted by the 
crossing thread, and the outer sole applied to the vamp and plate by the 

tion to 








secure it to the back hair, or comb teeth may be employed as a Soteniag 


in lieu thereof, if preferred. The front part may be made of beads, 

lions, or other forms strung or arranged in a loop, the ends of which are 
attached to the back part in such a manner that, if it be desired to wear 
only the back ornament the front part may be detached, and may be used 
as a necklace or bracelet. This chaplet may be formed of any solid material, 
such as papier mache, wood, glass, metal, ivory, or tortqigeshell. 


1834. W. Cuark, Chancery-lane, London, ‘‘ Gas burners and chimneys."—A 
communication. — Dated 13th May, 1865. 

This invention consists of a chimney constructed either of a tube con- 
tracted at its upper end, or it may be provided with a cap or covering disc, 
having one or more perforations for the passage of the products of combus- 
tion, serving to regulate the draught or ascending current, with a view tothe 
perfect combustion of the gas; it also consists in contracting in any 
suitable manner the inlet of the air at the lower part, or by applying a 
disc with perforations at that point.— Not proceeded with. 

1335. W. Cuark, Chancery-lane, London, ‘‘ Machinery for the manufacture 
of hinges.”—A communication.— Duted 13th May, 1865. 
This invention cannot be described without reference to the drawings. 


1838. R. Lanaripas, Bristol, ‘‘ Securing or fastening the stiffeners or supports 
of stays, corsets, dc.” —Dated 18th May, 1865. 
The inventor proposes to pierce a hole through the upper part of the 
stiffeners, and when the same are inserted in the bone or other spaces of 
the stay, corset, or other garment, to fasten or secure them jn position by 





mpd of the plate, the last is removed, the shoe being then in 
sewed, the needle in sewing passing just outside of the false sole, and 
through the contiguous edges of the vamp and outer sole. 
1320. 8S. T. Garrett, Stoke-on-Trent, ** An improvement in stoppers and 
jlasks, bottles, and other similar vessels.” — Dated 12th May, 1865. 
The object of this invention is to enable per-ons to readily draw the 
contents from flasks, bottles, and other similar vessels. The invention 


conducts the gas into an internal chamber or passage formed in the upper | — in fitting in the cork or other stopper, or in the upper part of the 
is i- | 


ask or other vessel, a tube, which extends inside the flask to near the 

bottom thereof, and in making an aperture through the stopper or through 

the neck of the flask below the stopper to admit air. Whe. suction is 

applied to the tube the liquid in the flask rises in the tube, and is replaced 

by air entering through the air aperture.—Not proceeded with. 

1325. G. and G. W. Simmons, Holborn, Lonion, * Producing lithographic 
impressions.” — Dated 12th May, 1865. 

In carrying out this invention the patentees dispense entirely with the 
scraper, which, in passing beneath the work is apt to, and frequently 
does, stretch the work, and, especially in colour printing, prevents the 
proper registering of the colours correctly. Again, it is well known by 
those in the trade that many stones are broken by being (almost imper- 
ceptibly) uneven by the rigid or unyielding pressure of the scraper. Now, 
the patentee employs two, three, or more rollers of equal dimensions, 
either of hard wood, leather, brass, iron, or even steel; these rollers are 
set in suitavle bearings, their lower surfaces being on the same plane. 
These rollers they cover with gutta percha, india-rubber, felt, cotton, 
flanvel, or other such material as will give a slight flexibility tu the surface 
of each roller. It is thus evident that, as the work passes these rollers, 
it receives the equal pressure of the whole number, and brings off a 
more clear and more even impression than by the old method of the 
scraper, 


tallic clips, consisting of a thin ornamental or plain face plate, the 
upper and lower extremities of which are provided with tabs ; the lower 
tab is to be passed through the pocket and stiffener, and is secured by 
bending pressure to the inside of the stay or corset, the upper tab passing 
through the pocket but over the top of the stiffener, and being bent 
downwards behind thesame. By these means the stiffeners are prevented 
from rising and wearing through the pockets as is usually the case.—Not 
proceeded with. 
1339. J. F. Cooxe, Cannon-street, London, “‘ Manufacture of pocket pencils.” 

—Dated 13th May, 1865. 

This invention cannot be described without reference to the drawings.— 
Not proce:ded with. 
1340. G. Ennis, St. Helier’s, ersey, “ Saw mills."—Dated 15th May, 1865. 

This invention relates hinery used in bination with vertical 
saws, The face or guide plate, endless chain and racked bar, commonly 
employed in sawing machinery, are by this invention altogether dispensed 
with, and instead of the face or guide plate hitherto used in such.machinery, 
the patentee employs a series of vertical grooved rollers. such Yollers being 
of equal diameter. The said rollers are connected with each other by 
means of a train of toothed wheels, and are actuated bya pair of mitre 
wheels, one of which is attached to the head or upper end of a shaft on 
which one of the connecting wheels is fixed, the other of such mitre wheels 
being mounted on a horizontal shaft carrying the ratchet wheel hereinafter 
mentioned, and by which the mitre wheels are actuated, thus giving the 
requisite forward motion to the timber to be sawn, which is pressed 
against the said vertical grooved rollers, The said ratchet wheel is 
furnished with the ordinary gear, well understood by persons acquainted 
with mechanical appliances. On the side of the apparatus furthest from 
the ratchet wheel arearranged one or more grooved rollers, the same being 
attached to aslide plate and provided with levers and weights, or other 
contrivances, for the purpose of giving pressure. The last- 








1827. T. Davis, Clapham, Surrey, ‘‘ Vessels for contai 
oils, dc." — Dated 12th May, 1865. 

This invention has reference to vessels for containing blacking, polishing 
oils, and other similar materials, and to apparatus to be used with such 
vessels, for the purpose of stirring their contents, and for preventing the 
accidental dipping of the brush too deeply thereiv, whereby greater c!ean- 
liness than h fore is obtained, and waste of the blacking or other 
material avoided. According to this invention it is proposed to employ a 
cylindrical vessel, by preference of earthenware, fitted with a lid or cover 
capable of being easily rotated thereon by a knob or handle for that pur- 
pose. A notch is made in the periphery of the lid or cover, through which 
passes the upright stem of a stirrer, which may be also made of earthenware, 
and shaped thus (L), the horizontal part resting upon and turning over or 
scraping the bottom of the vessel when the lid is rotated, the stirring or 
moving being thus accomplished without removing the lead. A float of 
wood, or other buoyant material, fits easily inside the vessel, and floats on 
the surface of the liquid contents. This float is dished slightly on its upper 
face, and is perforated with a number of holes at that part, through which 
perforations a portion of the liquid rises and partly fills the shallow, 
recessed, or dished part of the float. By dipping the blacking or other 
brush into the liquid contained on the float,no more will be taken up 
by the brush than is required at one time, and hence all waste is entirely 
avoided. 

1329. T. Parkinson and W. Snoperass, Blackburn, “ Stillages, stands, or 
supports fur barrels, casks, d&c."— Dated 13:h May, 1865. 

In carrying out this invention the patentees prefer to make the stand of 
cast iron, formed by one vertical frame and horizontal projection there- 
from, this vertical frame carrying the pivots of a beam lever frame con- 
structed to receive the barrel, cask, or other vessel which is partly balanced 
thereon, the heavy end of the lever frame bei. g supported by a spring or 
springs, or by a weight or weights, acting directly or through levers and 
inclines upon the lever frawe, so that when the liquid in the cask or other 
vessel placed on the said lever frame has been drawn off sufficiently, the 
spring or springs, weight or weights, will, as the weight diminishes, act 
upon and gradually elevate one end, and, consequently, depress the other 
end of the lever frame. A latch is jointed to the vertical or horizontal 
frame, which is arranged to hold down the lever frame while the vessel is 
being placed upon it, and it is also used to prevent the lever frame from 
being forced down by accident, so as to agitate the liquid contained in the 
vessel. A screw may be substituted in place of the weights or springs, 
retaining the other parts of the improved combination, which screw may 
be made of brass, the screw being connected to a lever or levers attached 
to the lever frame and to the framing, so that by turning the screw by 
hand the lever frame may be gradually elevated at one end as required, 


ing blacking, polishi 


v 





| For convenience of placing the cask upon the stillage, and to give facility 


for moving it about, they mount the frame (and this is a peculiar feature 

of the invention) upon two or more wheels, one or more of which may be 

made to swivel round a centre, so that the frame may be easily turned. 

1330. A. Weir, Greenock, N.B., “* Water gauges and cocks.”—Dated 13th 
May, 1865. 

This iuvention relates, First, to a certain new method of arranging the 
plugs of water gauges and cocks. Secondly, to an improved method of 
xing the glass tubes employed in water gauges fur the purpose of indi- 
cating the water level. According to the First part of this invention the 
plug is inserted from the front end of the gauge or cock, in contradistine- 
tion to being inserted at the side, as is ordinarily ‘he case, and the handle 
is formed so as to protrude in the front of the gauge, the plug being 
maintained in its place by a packing nut pressing on it. A brass washer is 
also formed, for the purpose of preventing the packing nut from turning 
while the plug is turned for the purpose of opening or shutting the cock. 
The inner end of the plug is made hollow, and a hole is formed in its side 
which i to the op g through which the fluid or liquid has 
to pass. Thechief advantages resulting from this arrangement are that, 
by the position of the plug, it is capable of being mace much larger than 
formerly, that giving a larger wearing surface aud room tor larger water 

4 The im, t comprised under the Second part of this 
invention consists in fixing the glass tube by a simple hollow nut, inside 
of which packing is placed, by the pressure of the nut upon which the 
tube is made tight, thus producing a simpler method of fixing, and the use 
of a much less quantity of metal.—Not proceeded with. 

1331. J. K. Catrp, Dundee, N.B., “ Sewing machines."—Dated 13th May, 

1865. 

The chief part of this invention consists, First, in the application and 
use of a spiral tubular needie for “‘over-sewinz.” of such diameter and 
number of turns as will contain the required length of thread. Soneelly, 
in — a slot round the outside or circumference of same, so that 
the thread to be used may be readily introduced.—Not proceeded with. 
1332. W. Spence, Quality-court, Chancery-lane, London, ‘‘ Improvements in 

the mode of ryling muzzle loading cannon, and in projectiles for the 

same.”—A communication.—Dated 13th May, 1865. 

This invention consists in dividing the interior of the cannon into 
alternate portions composed respectively of larger grooves along waich the 
projectile is caused to enter the bore aud pass to its chamber, and sets of 
swaller rifle grooves for the purpose of giving spiral motion to the pro- 
jectile. ‘The pitch or twist of the rifling may be varied as required. The 
rifles are all removed from the inner end of the bore, leaving the loading 
chamber free, and the projectile chamber is also left free, except that 
ridges are formed to act as stops for regulating the position of the pro- 
jecule, as required. There is also a short space between the projectile 
chamber and the rifled part of the bore in which the rifle grooves are 
tapered, in order to facilitate the entrance of the projectile into them. The 
projectile is as usual of the size required to fit the bore, having its coating 
of lead or composition divided so as to correspond with the divisions of the 
bore, parts of the coating being cut away so as to leave projecting ribs 
corresponding with the larger grooves of the bore. There are aiso two ears 
on the front end of the projectile, by means of which it is turned by the 
rammer into the position required for firing after it bas been forced along 
the larger grooves of the bore.—Not proceeded with. 

1333. H. J. Burt, Balsali Heath, Worcester, “ Chaplet or head-dress.”— Dated 

13th May, 1805. 

In carrying out this invention the patentee forms a chaplet or head-dress 

ing of an ornament for the of the head, anda em or coronet 
for the front part of the hea, combined in one, but separable, if necessary, 
to form two ornaments. The part may be in the form of a comb 
back, with ornamental balls and drops, affording a bonnet rest when a 
bonnet is worn, and it may be furnished with a long pin and catch to 














mentioned rollers, with the slide plate to which they are attached, are 
actuated by a leading or gauge screw fitted under the same, and by means 
of which the last-mentioned rollers can be either forced against the timber, 
thus pressing it against the first-mentioned vertical grooved rollers so as 
feed the saws at any required speed and pressure, or they can be withdrawn 
in such manner as to admit any breadth of timber for which the machine 
may be adapted. 
1342. C. J. APPLEBY, Gracechurch-street, London, “ Steam cranes.”—Dated 
15th May, 1865. . 
This invention consists in an improved form and arrangement of gearing 
for propelling steam and other cranes on railways or ordinary roads, 
The radiating gear is generally, and by preference, as follows, viz.,a worm 
on a shaft (usually the crank shaft) gives motior. to a worm wheel, on the 
underside of which is a clutch box to take a friction clutch. This worm 
wheel is carried in bearings on the side frame or other part of the crane, 
and revolves, by the motion given by the worm above-named, at right 
angles with the frame of the crane. A vertical shaft, with a»piniqn at the 
bottom, gears into « wheel which is fixed on the crane post, and imme- 
diately owe the base-pl te, or into internal gear on the base plate itself 
this pinion is at rest, excepting when the clutch is thrown into gear with 
the clutch box and worm wheel, and the crane then radiates or revolve 
round the crane post in the usual manner. In order to make the crane 
travel on its wheels, the patentee has a large wheel- with gear on its outer 
diameter, which is loose (not keyed) upon the crane post, but the pinion 
gears into it, and is worked in the manner above described. On the under 
side of the large wheel last named he places bevel gear. and a pivion gears 
into it which is keyed on toa shaft. This shaft is carried in bearings below 
the base plate, and has a pinion on the other end which gears into a whee 
or wheels on the one or other of the axles which carry the travelling whee 
of the crane, or he uses a second motion shaft, as he finds most convenient, 
which drives the travelling wheels. In order to travel the crane backwai 
or forwards, in whatever position the jib may be relatively with, the 
travelling carriage, he employs a friction strap on the crane post, or adopts 
any other convenient mode of fixing the crane jib in the position ‘it is re- 
quired to be, and he then throws the friction clutch on the vertical shaft in 
gear ; this causes the large wheel to revolve on the crane post, and thus 
gives motion to the gearing connected with it, and propels the whole 
machine backwards or forwards as may be desired. As more power is 
exerted in moving the crane than in radiating or revolving it, when the 
friction strap, or other mode of fastening the crave in the position 
required, the crane radiates or revolves in the usual manner. 


1343. G. Evuiot, Betley Hall, Staffordshire, and S. B. Coxon, Usworth, 
Durham, “‘ Spring apparatus to be applied to the bearings of the axles of 
pulleys or drums used in collieries.” —Dated 15th May, 1865. 

The object of this invention is to diminish the strain upon the pit ropes, 
which are carried over a pulley or drum at the lift by the employment 
under each pulley or drum bearing of a spring apparatus consisting of a 
cylinder containing a piston, to the back of which steam, air, or gas is 
admitted. The piston rods are connected to the bearings, each of which is 
free to move ina frame. The steam or elastic fluid is introduced by means 
of pipes into a pair of steam cylinders placed at such angle of incli- 
nation as shall be most expedient, and of calculated area to overcome 
the weight of, at least, the empty cage and tubs. Tne amount of spring 
can be regulated by the length of cylinder, or by applying rests 
upon the slides or motion bars; the pipes are attached to the ordinary 
steam pipes at or near the cylinder of the winding engine, within view of 
the engine-man ; the admission of steam being regulated by an ordinary 
valve or cock. Any desired amount of pressure may be gained under the 
pulley cylinders by throttling the pipes conveying the steam to the 
cylinders, Instead of steam, air, or gas, water may be used, the pressure 
being gained from an ordinary accumulator. 


1344. R. and H. Harr, Farringdon-street, London, “ Printing machines.” 
—Dated 15th May, 1865. , 

These improvements relate particularly to those single-cylinder printing 
machines in which the cylinder, after each impression, is caused to rise, 
and is again brought down to produce the following impression. The First 
improvement relates to the plummer blocks of the cylinder shaft; these 
are bored out, and the brarings in which the said shaft revolves, which are 
made to slide in the plummer blocks, have their sides turned to correspond 
with the porvion of the plummer blocks which is bored. Secondly, the 
cylinder is raised and lowered in the following manner :—Across the lower 
portion of the machine, and directly under aud parallel with the cylinder, 
a shaft is supported in bearings. Each end of this shaft is furnished with 
a short crank, the pin of which works in a square-shaped block, which is 
free to slide sideways in a slotted eye formed in the lower extremities of 
two rods, the upper extremities of which take hold of the bearings in the 
before-named plummer blocks; and when the crank shaft is caused — 
make a partial turn at the right intervals these rods draw down or raise 
up the cylinder. The said rods are guided to maintain them vertical. The 
cylinder is prevented from descending, when desirable, in the follow- 
ing manner:—On the before-named crank shait is fixed a third and 
double-ended crank, each end furnished with a pio. A cam on the driving 
shaft of the machine is employed to cause the crank shaft to make @ par- 
tial turn at the right intervals, for the purpose of raising or lowering the 
cylinder. The connecting rod of the said cam terminates in & gab, which 
takes hold of one of the pins in the said double-ended crank, for the pur- 
pose of turning the shaft. A lever, also furnished with a gab, and united 
to the extremity of the said connecting rod by a link, when caused to = 
on a centre which supports it, lifts the connecting rod gab out of eagles 
its pin, and brings its own gab into gear with the other pin; this ing 
effected when tie cyiinder is up it remains up, the said lever being secu 
in its new position. This same movement of the lever is employed to raged 
the caw on the driving shaft of the machine, which gives motion to the 
feed board of the machine out of gear with the board, so that it ouene 5 
act while the cylinder remains up; this is effected by connecting = = 
lever, by a link, with the connecting rod of the cam for actuating : e P 
board, which it fifts out of gear with a pin. A curved jointed a ft 
employed to 0 the grippers at the right time, which lever is wor by 
the cam for giv motion to the feed board. “ Riders” are nen > = 
ink rollers, the spindles of which at et ee A ee —_ dewey 
the threaded portion works in a nut whi sup 
of the ine, uence of which, as the riders are caused a2 
revolve by resting on the ink rollers, they also receive & motion ‘abte at 
direction of their length alternately in each direction, as the > 
the comes and govs. A cam, furnished with various “paged 
employed to give motion to the vibrator roller. A roller is placed on 
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side frame of the machine, to facilitate the putting on and the removal of 
the forme from the machine. The tees cause the ductor or ink 
linder to revolve by mitre gear which can be put out of with it by 
slacking a friction washer, when the ductor may be turned by hand. 
1846. J. Daveuisn, Reading, “ Ovens for baking bread.”—Dated 15th May, 
18 


This oven is constructed long in proportion to its width, and is divided 
into several sections, with a furnace or fire-place and flues with apparatus 
for regulating the heat of each section. There are also glazed openings in 
one or hoth sides at intervals in order that the progress of the baking may 
be observed, and, where necessary, or other artificial lights are applied 
exterior of such openings so as to light the interior of the oven. One end 
of the oven is so arranged that the loaves, or such like articles to be baked 
either in tins or shapes, or on trays or surfaces, may be readily removed 
into the receiving chamber at the mouth of the oven when the hood or 
oven is raised. The mouth of the oven is also provided with a sliding door, 
which is arranged to be closed when the hood or cover of the receiving 
chamber is open, as hereafter explained. Within the oven is an endless 
chain of plates of sheet iron, or it may be of other material, which is 
periodically moved a short distance after the hood or cover tothe receiving 
chamber is closed, and the sliding door at the mouth of the oven is open. 
This endless chain of plates is similar to what has been before used in ovens. 
Ovens constructed according to this invention may be divided into any 
desired number of sections, according to the purpose to which they may 
be applied. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Increasep Demanp ror FinisHED Iron: Growing Consumption in 
America and at Home—Risz or Prices 1n NortH StTaFFORDSHIRE 
—Friewer Rares 1x Sovurna SrarrorpsHtre—Pia Iron: Great 
Consumption—Gaeat StrexcTH oF THE New ZEALAND IRON: 
Valuable Steel to be Produced in that Country : £10,000 worth of 
Machinery to go owt—Rawway Rares: Evidence for the Royal 
Commission next Wednesday—Coat Trave: Brisk—Harpware 
Trave: Active; Localities Specified—AGRICULTURAL IMPLEMENT 
Sxow: Novelties Rare—Boanp or Trape Retorns: Metals and 
Hardwares Specified. 

THE consumers of finished iron in the United States of America 

continue to order somewhat freely from makers in both North and 

also South Staffordshire. Although, therefore, we have arrived at 





a period when, as a rule, buyers at home limit their purchases to the | 


lowest possible quantity, yet most houses have now as many orders 
under hand as they can execute within a reasonable time, and 
second-class iron is increasing in value. 

The price of North Staffordshire bars is now £8 a ton, delivered 
in Liverpool, the makers having resolved that they will accept no 
more orders at the prices which they have been recently taking, 
namely, £7 15s., at the port named. The previously long list of 
American orders has been increased by the specifications received 
by this week’s mail, which, indeed, has brought a larger proportion 
than has lately been the rule, alike to North and South Staffordshire, 
the bar orders going to the former, and the sheet and hoop orders to 
the latter division of that county. 

Yesterday (Thursday) South Staffordshire iron, not of the first 
brands, was quoted on ’Change in Birmingham 2s. 6d. and 5s. a ton 
higher than it has recently been selling at; and holders of orders 
for plates and sheets who were not prepared to give the advance, 
found it very difficult to get their specifications off their hands; 
but, with this advance, the rates at which a large quantity of iron is 
sent from the works is much below the list of £8 10s. for bars. 
More orders have come to hand in the past week than in the corre- 
sponding period which terminated at the date of our last. Good 
plates are in growing request, and sheets for galvanising purposes 
are again in demand. 

Certain makers of pig iron report that they are unable to deliver as 
fast as their customers require; and that if they could make faster 
they might secure a considerable advance on the prices which they 
are now getting. oe 

Some severe experiments were made on Friday last with iron 

roduced from the iron sand of New Zealand. Mr. Charles 

artin, mechanical and consulting engineer of London, has been 
successful in smelting some of the ore in a small furnace with coke, 
and with blast from a Lloyd’s fan, by which he obtains fourteen tons 
a week, and he has had it made into bars, sheets, plates, &c. Some 
of the bars were broken on the day named by the chaip-testing 
machinery of Messrs. Parkes, of Tipton, and links of 1jin. rounds 
bore a tensile strain up to 52 tons, while the Government or Lloyd's 
test is only 18 tons 15 cwt. The experiments showed that, according 
to the working of the iron in the puddling furnace, it became hard 
or soft, and that the less the manipulation the stronger the bar for 
tensile uses. While the rounds which were made by one firm were 
extremely hard and much resembled steel, there was fencing wire 
shown which was as soft as such iron could be desired, bending 
cold easily around its own diameter. Again, the same wire 
differently treated is being drawn into very fine threads; and a 
half-inch plate, rolled by Messrs. Cammill, when struck on the side, 
rings like a piece of steel. By the cementation process Mr. Martin 
fn a to make steel in New Zealand. He will take out three 
urnaces of moderate dimensions, and two horizontal engines of 
40-horse power each, altogether £10,000 worth of machinery. 
Charcoal he will be able to get in as great abundance as the sand, 
and plenty of lime containing a percentage of manganese. Thus he 
will turn out ingots of stoel that at the present price of that metal of 
& corresponding quality is worth £50 a ton, which he is sure he will 
be able to deliver in the Thames at a cost to the producer of less 
than a fifth of that price. From the investigation we have made 
we incline to the opinion that he is right. When Mr. Martin began 
his experiments Messrs. Stenson, of Northampton, Mr. Mushet, of 
Coleford, and a Frenchman named Moreau, at his works at Battersea, 
had all experimented with their own patents in attempts to utilise 
the sand, but to no commercially practical purpose. 

Relative to the rates of carriage by railway and canal from this 
district, the railway authorities have intimated that the points now 
under discussion have been narrowed to only two or three, and that 
the traders will soon receive their definite reply. The case of the 
iron trade will be laid before the Royal Commission on Wednesday 
next (the 13th instant), by Mr. John Hartley, Mr. William Matthews, 
and Mr. Walter Williams, Mr. Foster, M.P., the chairman of the 
trade, who was appointed, having thought that the evidence of 
these gentlemen will be sufficient. Mr. William Walker, factor, 
and Mr. Edward J. Gibbs, ironmaster, have been appointed a depu- 
tation to give evidence before the same commission on behalf of the 
Wolverhampton Chamber of Commerce. Their testimony, it is 
expected, will be given on the 14th. 

Coal is in greater request than it was last week; and some con- 
sumers of large quantities are not well supplied. Prices, however, 
do not advance. 

With regard to the general hardware trades of the West Midlands 
we have to report that a moderate amount of activity is observable 
in nearly every branch. In Birmingham the difficulty in the gun 
trade still exists; but the chief industries of that town are ina 
healthy condition. In Wolverhampton the japanners, tin-plate 
workers, and ironfounders are well engaged. ‘I'he lock trade there 
is steady ; and the workmen employed upon the best descriptions 
have in certain cases been working till a late hour throughout the 
week. At Willenhall the rim, mortice, and dead-lock branches are 
in an active state, but not so much is being done in the pad depart- 
ment. At Bilston the respective industries are well supported. At 
Darlaston and Wednesbury the railway plant and roiling stock 
trades are brisk ; and the demand for gas, water, and boiler tubes is 
animated. in other parts of the district trade is about the same as 
when we last wrote. . 

The implement department of the Birmingham Annual Cattle 
Show, which was brought to a close yesterday (Thursday), was,of 
average excellence. There was, as might be expected, much repeti- 


tion in patiern and design, with just the least variation; and no |. 


machines of any remarkable novelty were exhibited. There was no 
decrease observable in the number of visitors to the show. 
The Board of Trade returns for the month of October show a 





sat Sad Seems the very bia Cofel destenad valee of the exports of 
ritish manufactures and produce in the ing month, that of 
the October exports being £15 547,225, against £17,316,681 in 
September ; but compared with the exports of the corresponding 
month of last year there is a great the amount having then 
been £12,876,491. The smaller branches of Midland production show 
a diminution, the value of the small-arms exported having fallen 
from £45,359 to £23,472. Cutlery rose from £34,902 to £37,789, the 
increase taking place in the ex to Holland, the Hanse Towns, 
Russia, Canada, and the United States. Heavy hardwares show an 
increase from £53,445 to £58,754, though the difference extended 
only to the trade with Spain, Australia, the United States, 
Brazil, and the Argentine Confederation, and light from 
£283,178 to £312,244, the increase in these being confined to the 
coe to France, Russia, South Africa, Canada, the United Stater, 
and Brazil. Steam engines increased from £136,453 to £210,594, 
the difference being spread over the exports to every country ex- 
cept Spain and Brazil, but most conspicuous in respect of the ship- 
ments to Russia, Indie, and Australia. Other kinds of machinery 
exhibit a decline from £366,447 to £331,645, consequent apon 
diminished exports to France, Belgium, Holland, Spain, Russia, 
Egypt, and Australia, The table is as follows :— 


Month of October. 

1863. 1864. 1865. 

Pig and puddlediron.. es. .. £136,245 .. £112,931 £142,939 
Bar, angle, bolt,androd.. «. 253,583 .. 173,383 .. 199,001 
Iron, railway .. «s «+ ee 264,462 .. 218,543 426,759 
oo WR wc ce gc oe te 6 ee ED ow 84,529 
» castings ee ce ec ee 78,829 .. 60,474 .. 48,997 
” — and vom 189,987 .. 153,383 .. 149,837 
o» Wrought .. .. .. o» 246,820 .. 171,136 .. 236,210 
os 28 oe 4,335 .. 615 ek 1,765 


wo O1d.. 22 oe 
Steel, unwrought <2 1. 2. (90,175 °.97,169 TH IT77 
Total... .. 1,993,171 975,518 =, 314,314 
Copper, unwrought .. .. . 100,835 .. 57,473 .. 78,938 
» Wrought and yellow } 962.941 ., 270,198 .. 176,164 
0 $3070 4. 9607. = 4M 


Brass so 1. we ce oo ce 26,755 oe 26,802 . 21,656 











393,501 881,100 276,478 

Lead .. co ce ce ce }6=646 607 «- 58,006 .. 77,711 
BOO GO . cc co co co ce 12,487 .. 138,645 19,027 
Tin, unwrought.. .. .. 58,588 .. 48,188 56,798 
oo Plates .. oe oo oe o 320,874 .. 78,088 . 133,503 

Zinc or spelter .. .. «+ 10,888 .. 9508 .. 9,175 


The increase in the exports of pig and puddled iron was to Prussia, 
France, the United States, aud other countries, Holland only show- 
ing a decrease. The increase in bar, bolt, and rod iron was to the 
Hanse Towns, Holland, Russia, France, Naples and Sicily, the 
United States, British India, and Australia; and the decrease was 
to Sardinia, Turkey, British North America, and other countries. 
The increase in the exports of railroad iron was to Russia, Prussia, 
the United 'States, British India, Australia, Cuba, Obili; that to 
Russia, the United States, and British India being Say Sa 
Iron castings were sent in increased quantities to Russia, France, 
the United States, Brazil, British India, and Australia; and iron 
hoops, sheets, and boiler plates to Prussia, the Hanse Towns, 
France, the United States, and Australia. The exports to Russia, 
Prussia, the Hanse Towns, Holland, the United States, British 
North America, India, and Australia, show an increase in the case 
of wrought iron; and that in unwrought steel applied to every 
country except France. The increase in unwrought copper was to 
Holland, Belgium, and France, and the decrease to British India 

rincipally. There was a great falling-off in wrought copper to 
Deane, Turkey, Egypt, and British fadia, but it was sent in 
increased quantities to the Hanse Towns, Sardinia, the United 
States, and other countries. The increase in lead was to Russia, 
the United Stetes, and British India; the decrease to France, China, 
and Hong Kong, Australia, and other countries. The increase in 
unwrought tin principally was to Turkey, the decrease applying to 
Russia and France. The United States took a larger quantity of tin 
plates, and Australia was also a good customer, whilst the decrease 
was to France, British North America, and other countries. It will be 
noticed that throughout all the branches specified our exports to 
the United States have increased to an enormous extent. The im- 
ports of the metals were as follow :— 


1864. 1865. 

Tons. Tons. 
Copper .c os cs oo oe of B8287 2. ve co oo oe 3,726 
Bat Ws0M 2. 20 ce cc co ce GMBE ce co co co co Sen 
BUBHine cc we co $ ce ce 6D ep ce ce oe ee) = OD 
Baahes cc cc ce co cc co BEBE co co cc co co Be 
BARB co co ‘ce 02 cf cc co ROBB co co co oc cf SE 
Tim 2. co cf cf ce 00 oe co ce oe oe ce) 86808 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Inon Trape: Briskness Evinced: The usual Falling-off at the 
Middle of the Quarter; No Anziety for New Contracts: Upward 
Tendency of Pig Iron: The Price of Bars: Shipments of Railway 
fron: Northamptonshire Jron Ore—Tin Puates: Fair Business 
Doirg—Steam and House Coat Trape—Tue Ynvsrentiwen ‘lin 
Piate Works—Pows.t’s Durrryn Coat Oompany—Tue Exrio- 
SION AT CyFarTarA—OpeENING Sarety Lamps at THE CEFN CoLLizry 
—Acocwwent on THE Vate or Neato Rawway—THE ABERCARNE 
Borer Exprosion: Inquest Further Adjourned for a Government 
Engineer to Inspect she Doiler—Laxanave Cuain Wonks at Negara. 

Tue characteristic of the iron trade continues to be briskness. 

As a general rule there is a lethargic feeling evinced during 

the middle of the quarter in issuing contracts, which is felt more or 

less by all makers, but in consequence of the heavy orders received 

a short time since by some of the mill and furnace proprietors, the 

works are going on with their usual amount of activity, and no 

anxiety is perceptible on the part of makers to enter into new 
engagements. In pig iron, prices still maintain the upward tendency 
of last week, and as arule buyers refuse to accede to any further 
rise—considering the present rates much higher than the prices of 
bars warrant, a great deal of cautiousness is manifested in entering 
on fresh contracts. The price for bars remains firm, and the pig 
iron trade may be said to be a little more lively. In railway iron 
there have been large shipments made on foreign account, principally 
to the Continent ; and an average business is being done on home 
account. The consignment of iron ore from Northamptonshire, has 
of late been greatly augmented, and the coke proprietors of South 

Wales who send large quantities of coke to Staffordshire find it a 

very profitable back freight. 

For tin plates quotations remain the same as last week, and there 
has been a fair business doing in charcoals and coke qualities. 

The steam coal trade is in a state of moderate activity, and the 
export business is going on with regularity at the ports. The 
transactions on home account are very satisfactory. In house coal 
there has not been the anticipated increase in the demand, in conse- 
quence of the continuous comparatively mild weather ; still business 
iy pretty good. 

Among the limited liability companies just brought out is one 
for the purchase of the Ynyspenllwch ‘tin Plate Works, near 
Swansea. It is one of the oldest tin plate establishments in South 
W and the proposed capital is £50,000 in 5,000 shares of £10 
each. This is an indication that the resources of the South Wales 
district were attracting the.attention of capitalists. 

Powell’s Duffryn Coal Company, of which the late chairman of 
the Great Western Railway (Mr. Potter) is a director, are about 
extending their field of operations in the Aberdare Valley by the 
purchase of fresh collieries. 

It appears that the explosion at Colliers’ Row Pit, Cyfarthfa, 
noticed in last week’s Engingzer, was caused by John Jones, one of 
the injured men, yy 2 orders. An investigation will take 

At the Bridgend Petty Sessions, on Saturday, Evan Edmunds and 





William Phillips were fined £2 each for having unlocked their 
lamps while at work in the Cefn Colliery. There was a similar 
charge against another man, Rees Thomas, but it was dismissed, as 
there was a doubt about his opening his oe 

The inquest on the bodies of William Cole, driver, and Clement 
Langstaff, fireman, of the engine attached to the train which met 
with the checking accident at Swansea, was opened on Saturday 
last before Mr. Edward Strick, coroner, and a jury composed of the 
principal tradesmen of the town. It appears about six o’clock 
on Wednesday morning the unfortunate men were driving one of 
the most powerful nes on the Vale of Neath Railway with 
thirty trucks loaded. eir destination was the eastern side of the 
North Float, and they had to cross no baie Ste 8 the lock 
of the North Dook. This bridge is on Sir William Arm- 
strong’s hydraulic Principle, powerfully built and worked by a 
simple code of signals. e bridge is a telescopic one, and by its 
own action in opening and shutting, gives the “all-right” or 
“danger” signal. It is said that by some strange negligence at the 
time in question the signals were made to give information precisely 
the reverse of the truth. As the fated train came on, the bri 
was open, but the signalman, John Howells, gave the sigual “ line 
clear. “The train rushed on aud dashed with a tremendous crash 
into the lock below, killing the engineer and fireman. The guard 
jumped off and saved his life, The engine and trucks were 
shattered to pieces, and they and their contents conghaey 
chocked up the eutranve to the dock. The only witness call 
before the coroner on Saturday was James Cole, an engine-driver on 
the Vale of Neath line (and brother-in-law to the deceased William 
Cole), who deposed that William Cole had been thirteen years in 
the employ of the Vale of Neath Company, but was a “ spare Land,” 
having been “ put back ” for accidents happening to the engine he 
had charge of, and which might appear to have been caused 
by negligence; he had often driven over the bridges; there were 
red and white signals on the New Cut Bridge and the Lock Bridge, 
which could be seen from the platform at Port Tenant; there was 
also a signal at the tank office. A policeman stationed at the 
easteru dep6t gave the signal to start, and then they paid no atten- 
tion to anything else except the bridge. They would see both the 
bridge signals from Port Tenant - ng and at starting they 
could see them, whether they were before them or against them, 
but in the dark or the fog it was impossible to see the signals from 
that point. The bridge signals worked with the bridges, and each 
ueidgo only worked its own signal. It was the duty of the man on 
the New Out Bridge to give the signal by hand lamp, and also tue 
duty of the man on the other bridge when they passed there, 
They peg! the lamps on the girder of the bridge Tt was the 
duty of the New Cut Bridge man to give thesignal, “ All right,” aud 
that ought to mean that both bridges were all right, because he 
should not give the signal unless he had received it from the other 
man. The inquiry was adjourned till Friday, December 7th. 
John Howells, the signalman, is in the custody of the police. 

The inquiry touching the death of the six men who were killed 
at the fearful boiler explosion at Abercarne Tinworks, was resumed 
on Monday last, when Mr. Llewellin, solicitor, ee appeared for 
Mr. Whitehouse, the proprietor, and said that as Jy go to be 
the wish of the jury to have a Goverament engineer, he should not 
then call the following gentlemen who had examined the exploded 
boiler :—Mr. Huzze illside Works; Mr. Richards, Ebbw Vale ; 
Mr. Grey, Ebbw ale; and Mr. Elliott, of Machen. The coroner 
said he would write to the Home Secre informing him of the 
jury's wish. Henry Lewis, engineer, said it was his duty to look 
after the boilers at the works; on the night of the accident he 
examined them as usual and found that the water was well up; on 
@ second examination he found No. 8 boiler, the one that exploded, 
full of water up to the top cock. This was twenty-five to thirt 
minutes before the explosion. The boiler underwent a thorough 
repair about twelve months since which time there had been 
occasional leaks, but none calling for serious attention; the works 
were stopped for one day ota! month in order to thoroughly ex- 
amine and clean the boilers. He could not give any reason for the 
explosion. The witness expressed his decided preference for gauge 
cocks over the glass gauge or the float. The inquiry was then 
adjourned till Thursday for the coroner to communicate with the 
Home Office. This procedure was indeed recommended in the 
leader columns of Taz ENGINEER some weeks ago. 

The Heath Chain Works are ressing with great vigour, and 
a large amount of business is being done in chains, independently of 
the amount of nails manufactured. The spirited proprietor has 
oe finished one of the longest chains yet manufactured in South 

ales, for the Pwllferon Colliery, Its weight is about four tons. 
In the works are several other large chains fo 
the neighbourhood of Heath. This is a 
by South Wales in the manufacture of c 


or different collieries in 
f of what can be done 


ins for all purposes, 


SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

Tue Gtascow Pia Iron Marxket—OConraact ror THe Russta bY 
Messrs. James AND Grorce T'HOMSON—-MeETING OF THE SHARE} 
HOLDERS OF THE EpinpurGH AND BatuGoate RKaipway Company— 
Rise or Buacksmiras’ Waces in Dumparton—‘l'us New Rovrs 
BETWEEN SOOTLAND AND IngLAND: SHoat Sea Passace—Contraot 
rok A Large Snip py Messas. Steste anp Co., or Gresnock— 
Tue Matra (8.8.)}—Laonca or toe Rowitua—Lavncs sy Massns, 
J. anp R. Swan—Megerina or tHe Giascow Paxi.osormican 
Sooty: Proposed Public Testimonial to the late Admiral Fitzroy : 
Paper by James R. Napier: Paper by Mr. Keddie—List or 
Vessets LauncHep IN THe CLyDE DURING THE Past Monta—Dock 
AND Ratmtway Accommopation at Lerra—Launca or tae Farry 
Vision—Saiuine oF THE HeRMANN—T'ne Ciype Customs Kevenue 
—Lavuncn or tHe Lagos sy Ranpoirs, Exper, anp Oo., Gias- 
@ow—Lavunca By THE Marine Investment Co., Port Guascow 
—Lavunca or THE Bravo. 


Tuere has been little change in the Glasgow pig iron market since 
our last quotation ; the market on the whole has been ly, and a 
moderate amount of business doing, prices rewaining much the 
same as previously stated last week, although to-day ( Weduesday) 
there is aplight improvement and a good business doing—warrants 
realising 58s. 9d. to 59s. cash, and in proportion for forward deli- 
very, sellers pumees at 59s. prompt, while buyers offer 58s. 104d. : 
ae, Se G.M.B., 58s. 9d. ; No. 3, 58s.; Middlesbro’ warrants, 51s. 6d. 
cas 


Messrs. James and George Thomson, the eminent shipbuilders 
and engineers in Glasgow, have just completed a very important 
contract with the Cunard Company, viz., to construct @ very large 
screw steamship, to be called the Russia, for the British and North 
American mail service. This Jast contract, with the vessels they 
have already on hand, will keep this large and enterprising firm 
very busy for about a year to come. 

An extraordinary meeting of the shareholders of the Edinbargh 
end Bathgate Railway panpuny was held in Edinburgh last week, 
when an agreement for amalgamation with the North British 
bmitted, providing that the North British, instead 
yable by them as coming in lieu of the 
ilway, the shareholders should receive a 
per cent. on the whole paid up 


Mr. Jobnet 











Company was 

of paying the fixed rent 
Edinburgh and Glasgow 
fixed preference dividend of 
capital of the company. The chairwan, ded by e, 
moved the acceptance of the offer. Mr. Hill moved as anu amend- 
ment that the directors endeavour to obtain 5 per cent., rising to 
6 per cent. The amendment was carried by fifteen to eight share- 
holders present ; but the motion became the resolution of the m 

in respect of the higher value of the shares, and proxies held by the 
directors. Mr. Hill protested against the decision. 

The shipbuilders in Dumbarton are at present so full of work 
that Mesers. William Denny and Brothers, shipbuilders, have found 
it necessary to raise the wayes of their blacksmiths. The Fanny, a 
very handsome steamer, steamed up the Gareloch last week in order 
to have her compasses adjusted, previous to being placed on the 
Belfast and Stranraer station, in connection with the Caledonian 
and Portpatrick Railway. By this route the Channel passages 
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between Britain and Ireland is reduced to the minimum, the time 
being about two hours, while for the north of England and south 
of Scotland it will be by far the cheapest and most comfortable 
route, as well as the shortest, to the north of Ireland. Messrs. 
Robert Steele and Company, shipbuilders, Greenock, have contracted 
to build a vessel of large tonnage for Messrs. George Smith and 
Sons, Glasgow, as an addition ‘to their numerous 

Last week the Malta, a magnificent screw steamer, lately built by 
Messrs. James and George Thomson, Glasgow, for the Messrs. 
Burns, steamed up the Gareloch, to have her ne adjusted, 
and afterwards sailed for Liverpool, where she will be put on the 
Mediterranean station. Last week there was launc from the 
building-yard of Messrs. Alex. Stephen and Sons, the Rohilla, a 
pene ship of 1,050 tons, for Messrs. Finlay, Campbell, and 
Co.'s Bombay line. Messrs. J. and R. Swan, shipbuilders, Mary- 
hill, near Glasgow, launched a screw steamer, 140ft. by 20ft. broad, 
and 500 tons burthen, Ata meeting of the Glasgow Philosophical 
Society, held last week, the chairman brought under the notice of 
the society a proposal, which has originated in the Liverpool 
Chamber of Commerce, for a public testimonial in acknowledgment 
of the eminent services in the rising science of practical 
meteorology of the late Admiral Fitzroy. A large and influential 
committee of noblemen and gentlemen has been formed to promote 
this object. Mr. Ferguson (the originator of the proposal in Liver- 
pool) in a communication to the secretary, had, as the secretary and 
treasurer to the committee, expressed his opinion that the object 
could not be more appropriately brought before the citizens of 
Glasgow than through the medium of the Philosophical Society. 
The president added that the council would be prepared to bring 
the subject more prominently before the society at next meeting. 
Mr. James R. Napier then read a paper “On the most Profitable 
Speed for a Fully Laden large Steamer.” The problem was 
wrought out mathematically. The ——- terminated by Mr. 
W. Keddie reading a paper on “The Luminosity of the Sea,” 
which gave rise to a lively discussion. 

The following is a list of the vessels which have beer launched 
on the Clyde during the past month :—The Pereire (8.8.), 3,332 tons, 
1,000-horse power, by Robert Napier and Sons, Glasgow, for the 
Cie Genle, Transatlantique, Havre; the Anne Larty Banfield (sbip), 
825 tons, by Robert Duncan and Co,, Port Glasgow, for Francis 
Banfield and Sons, Scilly; the County of Argyll (ship), 750 tons, 
by Charles Connell and Co., Kelvenhaugh ; the Victory (schooner), 
100 tons, by J. and R. Swan, Kelvindock, for R. Cooper, Glasgow ; 
the Jasper (8.8.), 80 tons, by J. and R. Swan, Kelvindock, for W. 
Robertson, Glasgow; the Matilde ne , 500 tone, by Thomas Win- 
gate and Co., Whiteinch, for the Union Steam Company, Bilboa; 
the River Eden (ship) 550 tons, by Hedderwick and Co., Govan, for 
Hargrove, Fergusop, and Co., Liverpool; the Bermuda (ship), 
710 tons, by A. McMillan and Son, Dumbarton, for John Kerr, 
Greenock; the Sanda (8), 611 tons, by Henderson and Coulborn, 
Renfrew, for the Clyde Shipping —— -% Glasgow; the A. Lopez 

8.8.), 2,000 tons, 400-horse power, by W. Denny and Brothers, 

ambarton, for Lopez and Co., Alcante; the Andaman (ship), 1,050 
tons, by John Reid and Co., Port Glasgow, for the British and 
Eastern Shipping Company, Live 1; the Leeds (8.8.), 492 tons, 
100-horse ‘power, by A. and J. Inglis, Pointhouse, for the 
Manchester, Sheffield, and Lincoln Railway aes aay Grimsby ; 
the Agamemnon (8.8.), 2,500 tons, 300-horse power, by Scott and 
Co., Greenock, for Alired Holt, Liverpool; the Alexandra (p.s.), 
215 tons, 60-horse power, by Hedderwick and Co., Govan, for the 
Saloon Steam Packet Company (Limited), London; the Malaga 
8.8.), 272 tons, by J. and R. Swan, Kelvindock, for Mories, 
Gate and Co., Glasgow; the Rohilla (ship), 1,050 tone, by A. 
Stephens and Sons, Kelvinhaugh, for ignen Campbell, and Co., 
London, and two small screw, of 50 tons each, by Caird and Co., 
Greenock, showing a tonnage of 15,137 for the month of November, 


1866. 
So great has been the development of trade in Leith that the 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


How West District Dramace Works—MancuesTer GEOLOGICAL 
Socrery—Huit Docks: The Western Extension—State or TRavE: 
— : Leeds; South Yorkshire—Lavuyou or a Sornew Steamer 
—Hoit Docks—Tue Strate or Lancasnire: Great Improvement 
—Faut or 4 Ramway Viapuct—Liverroot: The Production of 
Steel: Mersey Docks and Harbour Board; Corporate Finance : 
Pneumatic Railway between Liverpool and Birkenhead, §c. 

Wuart are known as the Hull west district drainage works are 

making satisfactory p' Works in the station-yard are 

completed, but must remain in statu quo until the Local rd of 

Health obtains Pog ny of some property in the West-street 

direction. The drain is nearly completed on the Hessle-road, and 

the excavation for the great junction at the corner of Hessle-road, 

Walker-street, Porter-street, and Waverley-street is being made. 

The construction of this junction will be a work of considerable 

magnitude, and one of the most important parts of the whole series 

of drains. A commencement has been made at the west end of 

Waverley-street, with the view of continuing the drain in that 

direction. It may be stated that another branch will be continued 

through Porter-street, to be united with that in the station-yard, 
and a third up Walker-street, Park-street, &c. &c. Operations at 
the pumping station are also being carried on, and will shortly be 
finished. The connection between the Neptune-street end of the 
drain and the pumping station is in process of being made, and also 
the short length necessary to unite the Neptune-street drain, made 
by Messrs. Dixon and Sleight, with that on the Hessle-road, made 
by Messrs. Simpson and Malone. These connections being made, 
the line of drain from the east end of the Hessle-road to the pump- 
ing station will be complete, and, it is believed, can be put into 
operation in about three weeks or a month. The length of drains 

executed by Messrs. Simpson and Malone on the Hessle-road is 880 

lineal feet, and in the station yard 84¢ft. The future progress 

of the works will be more rapid, less depth of excavation being neces- 
sary. 

At the last sitting of the Manchester Geological Society the 

chairman read a paper on the objects of the society, and the best 

means of attaining them. He urged that the members should direct 
their attention to practical observations, and the recording of them, 
and that they should avail themselves of the scope that was afforded 
to the geological and mining members by the adjoining coalfield. 

Observations might be made with a view to ascertain whether certain 

districts of the coalfield could not be ali drained at one place, and 

the cost defrayed by a drainage rate. Among other subjects that he 
dwelt upon was the waste of coal, a consideration of which, he said, 
had led him to believe that the interests of the landlord and tenant 
were too often at variance with the interests of the nation, and that 
in working large beds of coal sufficient care was not always made 
to preserve the higher seams. As to the speculations that had been 
made respecting the length of time that the coal supply would last 
in this country, he believed that they were mere guesses, and that 
the persons who made them had but the slightest information about 
what they wrote. The quantity to be obtained would depend on the 
price, and if men could afford to pay for the coals under the permian 
and trias formations, there was no knowing how long the supply 
would last. He believed that the capital invested in coal mines 
had not yielded a large return to the coalmasters. He suggested 
the drawing up of a theoretical section of the great Lancashire coal- 
field. Six miles to the north and east of the Manchester Exchange 
there was a large space coloured red in the geological maps, and 
little was known of the valuable coalfield lying under it. This might 
be made the subject of interesting investigation. 

There has been an increased demand at Sheffield for Bessemer 
steel for railway and general purposes, including the manufacture of 





dock and railway accommodation falls far short of the req 

of business. In THe Enaineger of October 13th we noticed the 
inconvenience felt at the docks arising from the want of water and 
quay accommodation. Such accommodation is more difficult to be 
had now than it was then, on account of the numerically larger 
arrivals constantly taking place. The North American timber 
ships recently arrived in the Victoria Docks, where they are being 
discharged, and the more than usual Baltic and French trade, help 
to increase the activity of the port. Such has been the demand for 
ships, particularly steamers, that several extra steamships have been 
chartered to assist in bringing over the extensive cargoes intended 
for shipment before the ice seals up the Russian, German, and 
Danish ports. The rapid growth of trade with other ports may be 
seen from the case of Dunkirk. A very few years ago the business 
between that French port and Leith was so limited that one steamer 
of small capacity was not fully employed, and now three large 
steamers are regularly engaged. On every side of the docks the 
quays and thoroughfares are so obstructed with goods, either 
recently landed or about to be shipped, that space for fresh arrivals 
is scarcely obtainable. Loud complaints are not unfrequently made 
of the number of railway wagons constantly left in the docks. If 
the condition of the docks is not such as commerce demands neither 
is the convenience at the railway station equal to the traffic there. 
The capacity of the Leith station of the Portobello branch of the 
North British Railway is not enough for the immense quantity of 
goods collected in or passing through it. This state of matters will 
soon be remedied by an enlargement of the station and the comple- 
tion of the new docks. 

On Saturday the Fairy Vision, a screw steamer of 600 tons, was 
launched from the building yard of A. S. Lawrie, Whiteinch, for 
Messrs. George Reynolds and Co., London. The Fairy Vision is 
fitted for passengers and cargo, and is to be employed in the 
London and Mediterranean trade. On the same day the new screw 
steamer Hermann sailed from G k for B The Hermann 
was built by Messrs. Caird and Company, Greenock, for the Nord- 
deutscher Lloyd, Bremen, and is a very handsome vessel. Her 
dimensions are 332{t. long, between stem and stern post; <(ft. 
beam, and 33{t. deep, from Upper deck to floor of hold. She is brig- 
rigged, elliptic sterned, and is fitted to carry eighty first and 120 
second-class passengers. Between decks she is fitted up for acoommo- 
dating 550 emigrants. The Hermann is propelled by direct-acting 
inverted cylinder engines of 600-horse power; the cylinders are 
72in. in diameter with a 48in. stroke. The engines have surface 
condensers, variable expansion gear, and the crank shaft is made of 
cast steel. 

The Clyde Customs’ Revenue received at Glasgow for the month 
endiog November last amounted to £67,074 2s. 5d.; at Greenock, 
to £89,096 15s, 3d.; and at Port Glasgow, to £3,955 7s. 1d. 

On Monday there was launched from the shipbuilding yard of 
Messrs. Randolph, Elder, and Co., Govan, near Glasgow, an iron 
screw steamer, named the She is 1,300 tons, and 275-horse 
power. On Tuesday there was launched from the building yard of 
the Marine Investment Company, at Port Glasgow, ae sailing 
ship, built on the same lines as the Fiery Cross, but of somewhat 
greater length than that famous vessel. She is 850 tons register, 
twelve years Al at Lloyd’s, and twenty years Al in Liverpool 
register, and is named the John R. Worcester, the name of her 
owner, a gentleman in London. She has been built expressly for 
the China trade, and is intended to cope with the fastest clippers in 
that service. And on the same day was launched from the building 
yard of the London and Glasgow Engineering and Iron Shipbuilding 
Company (Limited) at Govan, near Glasgow, an iron screw steamer, 
named the Bravo, of about 900 tons, for the firm of Messrs. Thomas 
Wilson, Sons, and Company, of Hull. 











Sovra Kensincron Mussum.—During the week ending 2nd 
December, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 
8,383. On ye 4 Thursday, and Friday, students’ days 
(admission to the publ 
Total, 9,701. From the 


6d.) open from 10 a.m. till 4 p.m., 1,318, 
g of the museum, 5,673,515. 





d and heavy ogg The mer furnaces are conse- 
quently in full operation. The orders for springs and buffers for 
railway wagons are large, and the general steel trade is becoming 
decidedly active. The cutlery trade is active in all branches. The 
cutlers have not been so pressed with orders for a number of years, 
The condition of the silver plating and Britannia metal branches is 
not so satisfactory. All the firms of note are well employed, and 
some of the best established are working overtime, but this is usually 
the busiest season of the year in those branches, and in some 
instances the orders are rather under the average. ‘The boiler- 
makers and engineers are much pressed with orders, and there isa 
good business doing in small as well as in large castings. The tool 
trades continue active. The Leeds Chamber of Commerce, report- 
ing upon the iron trade of that town and district, says:— The 
demand for all classes of iron is good, and the makers busy. The 
machine makers and engineer tool manufacturers’ are all well 
——. and have considerable orders in hand. The locomotive 
and railway plant makers are still busy, and likely to continue so 
for some time.” The trade to the metropolis from the various South 
Yorkshire collieries is still flat, as the rates from the north are some- 
what easier. The quantity of coal entered at the coal depéts at 
Hexthorpe and Doncaster is fully —_ to last week, and now that 
the Blacker Main and Clarke’s Silkstone Collieries are again at 
work, there will be a larger tonnage. The coke trade is brisk. 
Both for engine and house coal there is a large inquiry for Sheffield, 
and also for the cotton manufacturing districts. The northern ports 
are now closing, and the last ships for the season have left Cronstadt, 
both for Hull and Grimsby. The men at the various collieries are 
still working the restricted time, and the best men are thereby placed 
on the same footing as the indifferent workmen, and are not allowed 
to earn more than 3s. per day. This falle with double severity upon 
the good workman, and it may fairly be questioned whether any 
other class of men would permit such a restriction. The masters 
have not agreed to pay the 10 per cent., but in one or two instances 
an advance of 5 per cent. has been made. 

On Saturday last an iron screw steamer, of 550 tons, was launched 
from the shipbuilding yard of Messrs. Schlesinger, Davis, and Co., 
at Wallsend. The vessel, which is intended to be employed in the 
Welsh coal trade, was christened the Fairwater. The steamer will 
be fitted with engines of 65-horse power, by Messrs. J. Jamieson and 
Co., of Newcastle. 

A project for vesting the Hull docks in a trust for the town was 
confirmed on Monday at a public meeting, by an almost unanimous 
vote. The project is based on the supposition of the docks being 
obtainable at a fair price, under the Docks Act of 1861. 

On Friday a company of about fifty ladies and gentlemen 
assembled at the Mersey Steel and Ironworks to witness some expe- 
riments in the manufacture of Bessemer steel, amongst whom were 
Mr. T. D. Horsfall, M.P., chairman of the Mersey Steel and Iron 
Company, Lieutenant-Colonel Bourne, M.P., Messrs. Turner, M.P., 
J.C. Ewart, William Laird, R. Bevis, sen., J. Senior, E. Senior, 
N. Rois, Lockhart, Worthington Iron Company; J. Campbell, Gal- 
loway, Vernon Galloway, Gibbons, James Bevan ‘lhorbourne 
(Glesqow), Boyd, Sweeny, Jack, Bentley, Higgins, Blaine, W. H. 

aniels, H. Dawson, Wood, Sparrow, Ledward, Gibson, and other 
representatives of the iron trade. The experiments were under the 
direction of Mr. Clay, managing director of the Mersey Steel and 
Iron Company, and Mr. Healing. On the conclusion of the experi- 
ments the company adjourned to the moulding room, where luncheon 
was provided. >everal toasts were proposed and ee see to. 

At the last sitting of the Mersey Docks and Harbour Board Mr. 
Fletcher said he thought some of the large steamers would be going 
to Birkenhead before long, where they would get sufficient depth of 
water, and avoid the inconvenience, and expense, and risk, and 
trouble, and anxiety to which steamers were put by the height of the 
dock sills. The inconvenience was a thing that must be known to 
be apprehended; and it was a very serious matter. 1 
Mr, Tastee, and other t shipowners, were ready to go to Bir- 


kenhead if they could on ly get accommodation. Mr. Beazley, while Francis 


bearing out Mr. Fletcher's remarks, said Mr. Guion had told him 





He knew that ! 


shed accommodation for the goods down‘at the docks; and same 
gentleman had also said that the docks at Birkenhead —- soon 
filled if there were a differential rate established which would 
ee a a be incurred in taking the goods across 
ie water. 
At the fourth ordinary meeting for the season of the Liverpool 


Literary and Philosophical Society, Mr. J. A. Picton 
interesting paper, entitled ‘* Notes = English Coi iemased 
by an extensive collection, some of which were shown by the oxyhy- 
drogen ligen by In the course of the paper Mr. Picton said :— 
In reading the history of English progress nothing is more striking 
than the perpetual tampering with the coi and the meddlesome 
interference with the course of trade and exchange. Notwithstand- 
ing the severest punishments base coin was manufactured and issued 
to an enormous extent; the sovereigns from time to time diminished 
the weight or lowered the standard at their will and pleasure, 
The Parliaments were constantly bewailing the interference of 
foreigners in the trade of the country, and passing stringent 
enactments to prevent the exportation of coin and bullion of the 
most absurd c ter. I will adduce one instance out of hundreds 
which might be cited. In the year 1400, on the petition of the 
Commons, an Act was passed that all merchants, whether natives or 
strangers, coming with their merchandise within the realm, should 
have liberty to sell freely for money ; but they must give security that 
this money should not be taken outof thecountry, andifany attempt was 
made so tocarry it away it was to be forfeited to the king. With regula- 
tions of this kind one cannot but admire the wonderful industrial 
spirit of the country, which, bound by such fetters, should eventually 
have achieved such success. Attempts were continually made to 
increase the currency by lessening the intrinsic value of the coin in 
proportion to its current value. Thus the gold uoble, originally 
worth six shillings and fourpence, was successively raised in nominal 
value to six and eightpence, eight and fourpence, and ten shillings. 
The pretext on which this proclamation was announced is somewhat 
amusing. It runs as follows:—* Our sovereign lord, for many great 
and special causes and considerations concerning the weal and 
prosperity of this land and his subjects of the same, whose welfare 
and increase is unto him the greatest comfort that may be, hath now 
ordained and provided that, immediately after the term of fifteen 
days after this proclamation, every noble of gold which now goeth 
for 6s. 8d. shall from thenceforth run in all manner of payments to 
and for the value of 8s. 4d. sterling.” Truly a right royal way of 
making money! If this should have succeeded the philosopher's 
stone would be unnecessary. The only equal to it was the legisla- 
tion of Jack Cade only a few years before:—*‘lhere shall be in 
England seven halfpenny loaves sold for a penny; the three-hooped 
t shall have ten hoops; and 1 will make it felony to drink small 
ad 
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A Prevmatic Despatch 1x Bertin.—A pneumatic communica- 
tion has just been set up between the Bourse and the central tele- 
graph office at Berlin. Between the two there have been placed two 
—_— iron pipes 2,835 feet in length and 34 inches in diameter. 

y one of them telegraphic despatches deposited at the Bourse are 
carried to the central office, and by the other the reverse tikes place 
iu the space of from one minute to a minute and a half. 


Sewage or Towns. — Decisive Jupament.— In March last a 
miller at Bailbury, named Spokes, obtained an injunction to restrain 
the Local Board of Health, from continuing, after the Ist of July, to 
permit the sewage of the town to flow into the river Cherwell, so as 
to render the water near the plaintiff's mill injurious to the health 
of the persons resident there. The Board of Health immediately 
began to take the opinion of eminent analytical chemists as to what 
could be done towards establishing a system by which the sewage 
should be deodorised and carried away without making use of the 
river. The counsel, however, says, that there are peculiar diffi- 
culties in the case, and that no solution of them has yet been found. 
ee has now applied for a writ of sequestration against the 

. _ Vice-Chancellor Wood asks, is a man who throws his 
sewage into his neighbour’s yard, when he is ordered by the court 
not to do 80, to be allowed to come with a story that he has consulted 
the most eminent analytical authorities, that no means can be 
devised for deodorising the filth, and that he cannot help throwing 
it upon his neighbour's property? His Honour says it makes no 
difference whether the wrong is done on behalf of thousands of 
persons or of one only. The order was plain and distinct in its 
terms, no human being could misunderstand it, and it must be 
obeyed to the letter. He accordingly ordered the writ of sequestra- 
tion to issue, 

Tue InstrruTion or Civ. Enarveers.—At the meeting on 
Tuesday evening, the 5th of December,—Mr. John Fowler, V.P., in 
the Chair,—the first ballot for the session 1865-66 was taken, when 
fifteen Members and twenty-five Associates were duly elected, in- 
cluding as Members, Mr. James Danford Baldry, Westminster; Mr. 
William Cole Bayly, Bombay, Baroda, and Central India Railway ; 
Mr. James Augustus Caley, assistant civil engineer in the western 

vovince of Ceylon; Mr. James Cross, St. Helen’s; Mr. Frederick 

East, Madras Irrigation and Canal Company; Mr. Thomas Har- 
dinge Going, Madras Raiiway; Mr. Hugh Leonard, superintendin 
engineer in the Department of Public Works of Bengal; Mr. Ed 

n Moriartv, engineer-in-chief for harbours and rivers, Sydney, 
N.S.W.; Mr. Parke Neville, engineer to the corporation of Dublin ; 
Mr. William Henry Price, superintending engineer of the Kurrachee 
harbour works ; Mr. Cubitt Sparkhall Rundle, Calcutta; Mr. Bern- 
hard Schmidt, resident engineer of the Berlin-Gérlitzer Railway ; 
Mr. Charles Tarrant, county surveyor of Waterford; Mr. Cromwell 
Fleetwood Varley, chief engineer to the Electric and International 
Telegraph Company ; and Mr. Edward Wilson, Worcester : and as 
Associates, Mr. Joseph Brierly, Blackburn; Mr. Thomas Buckham, 
Wandsworth; Mr. Seymour Clarke, general manager of the Great 
Northern Railway; Mr. William Clarke, late of New Zealand ; Mr. 
J hn Dickson Derry, assistant engineer in the Department of Public 
Works of Bengal; Mr. John Dunning, Middlesurv’-on Tees; Mr. 
Cornelius Willes Eborall, general manager of the South Eastern Rail- 
way ; Mr. James Grierson, general manager of the Great Western 
Railway; Mr. Richard Harris Hill, London; Mr. George William 
Horn, of the London and South Western Railway; Major J ulian St. 
John Hovenden, R.E., deputy consulting-engineer to the Govern- 
ment of India in the railway department ; Mr. Francis King, Bom- 
bay; Mr. Conyers Kirby, Newport (Mon.)-; Mr. William Lang, 
London ; Colonel William Montagu Scott M'Murdo, C.B.; Mr. 
Robert Messer, late of Oporto ; Mr. Robert Mosely, manager of the 
Great Eastern Railway; Mr. William Newmarch, F.R.S., London ; 
Mr. Jeremiah Ryan, Bombay; Mr. Archibald Scott, traffic manager 
of the London and South Western Railway; Mr. Edward Rush 
Turner, Ipswich ; Mr. Howard Unwin, Carmarthen; Mr. Leveson 
ernon-Harcourt, M.A., Westminster; Mr. George Ambrose 
Wallis, Eastbourne; and Mr. George Woolcott, F.R.G.S., secretary 


he had no objection to go to Birkenhead at once if there were proper to the Central Argentine Railway Company. 
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THE SMITHFIELD CLUB CATTLE SHOW. 


An idea has been gradually gaining ground of late, that agri- 
cultural engineers fancy that they have reached a point at which 
they can afford to rest from the labour of designing and invent- 
ing, and trust for future patronage to the fame earned in past 
years. A visit to the Smithfield Club Show this year cannot 
very well have failed to confirm this opinion. The novelty 
seeker must have come away bitterly disappointed. We confess 
that we belong to the class; that we investigate stalls and 
subject exhibitors to a succession of rigid cross-examinations, 
with the avowed object of finding novelties, in order that we 
may tell our readers all about them. We do not expect too 
much, but we do expect something. We know that agricultural 
engineers are capable of displaying a great deal of ingenuity— 
ingenuity of a high order too. Weare told besides that there 
is a very keen competition for the command of the best market, 
home and foreign, and we therefore seldom enter.a show without 
a feeling of hope, or leave one—we regret that we must add— 
latterly without a feeling of disappointment. As to the show of 
this year at Islington, as far at least as concerns the engines, we 
may state at once that the agricultural engineer has apparently 
been asleep for some time. If the hall had been locked up 
during the last twelve months, all the engines being, kept just 
where they stood at the moment the last show closed, a good 
deal of trouble would have been spared to exhibitors—for the 
removal of engines is troublesome, and costly withal—and 
every purpose would have been answered just as well. We 
recognised a whole host of old acquaintances. The portables 
were familiar friends. The traction engines, with two excep- 
tions, were just what they have been for two years. We 
may sum up our impressions in a couple of sentences :— 
Too much paint, and nothing new. As we have touched on this 
delicate subject, paint, we may perbaps venture to ask how it is 
possible to judge of the real merits of workmanship after the 
putty-knife and the brush have done their best and their worst ? 
Varaish and colour look well, no doubt; and in this respect 
many of the engines exhibited deserve to rank as works of 
high art. The agricultural mind is, perhaps, sufficiently un- 
educated to be led away by the pleasures of the eye; and we 
have no doubt that many sales are effected by a judicious use of 
colour laid on with an eye to pictorial effect. Yet we fear that 
even this thing turns after all to ashes in the mouth. The paint 
on a show-engine is not as the paint on the engine delivered ; 
and in any case, the enjoyment following even actual possession 
must be short-lived. Vermillion and mud are inimical to each 
other. Lovely greens and glossy varnish don’t last ona clay 
headland. They are very well in their way ; but they are too 
much in the way at our implement shows. We earnestly wish 
that manufacturers would adopt a system of exhibiting engines 
unpainted and unlagged, just as they leave the erecting shop in 
fact. Weshould then be placed in a position to judge of the 
merits or demerits of workmanship, to give a hint or a word 
of approval which might be really valuable. The honest manu- 
fucturer would have nothing to fear; and the sooner the dishonest 
manufacturer felt that he must mend his ways, the better for him- 
self and the community. As matters now stand,excellence of work- 
mansbip, save that of the painterand decorator, goes for very little 
indeed. It may be urged that farmers would be just as much in 
the darkasever. Ifso, we can only say that we are sorry for the 
farmers ; but as,according totradition, farmers buy on the strength 
of medals and prizes—or of what earthly use are medals and 
prizes—awarded by skilled engineers, there is surely nothing 
unreasonable in the demand that engines should be exhibited 
in such a condition that these gentiemen would be placed in a 
position to know all about the machinery on which they were 
expected to report. A few special prizes for workmanship and 
material would prove very serviceable, and would at least possess 
the merit of novelty ; we speak now of shows in general, not of 
Smithfield in particular ; and we trust that this matter may 
not be suffered to drop, and thatsome steps will be taken to 
redeem the reputation of the agricultural engineer from the 
thraldom of the paint brush, into which it is apparently rapidly 
subsiding without a murmur. 


THE IMPLEMENTS. 

The show of implements was not very noteworthy, the 
stands differing but little from those of former years, and we 
could even notice some old friends in the shape of exhibits 
which had put in more than one previous appearance, Most of 
the more interesting new implements have been described and 
illustrated in our paper since the Plymouth Show. It is not im- 
probable that if it bad been known some time before that the 
sages of Hanover-square had intended to put off the usual annual 
meeting of the Royal Agricultural Society, the show would have 
been more extensive. Should indeed the cattle plague last as 
long in England as it did last century, and should the Royal 
Agricultural Society intend to postpone their meeting until 
its entire subsidence, the annual shows would then be virtually 
abolished. This would indeed bring the disputes about the 
trials, which have raged so long between the larger makers and 
the Society, to a summary end. The larger makers on the top 
round of the ladder would no doubt rejoice, but we doubt whe- 
ther those on a smaller scale will be so pleased at losing the 
golden chances of acquiring profitable fame. 

Without entering into the wide topic of the bearing of these 
trials of engines and implements on the progress of agricultural 
engineering, it is certain,and we can testify to the fact, that 
the opinions of the larger and smaller makers greatly diverge 
in this question. It is certain that a great maker, leaving out 
all his advantages of capital, command of talent, and other forms 
of accumulated labour and power, comes to a great show 
with great advantages over his smaller rival. A pur- 
chaser naturally prefers to trust in prestige, and it is 
only a trial of some soit which can bring the szmaller 
maker on some sort of fair level. We feel confident that 
so much invention could not be brought into competitive play 
if it were not for these shows. The great and rapid progress in 
agricultural engineering is evidently due to this sort of compe- 
tition—a competition no doubt very expensive to carry op, and 
requiring experiments which produce novelties, which may be 
sport to the looker-on, but are often death to the profits. 

Going round on the ground-floor catalogue, in hand, we find 
that Messrs. Ruston and Proctor showed, in addition to a pair of 
their circular saw benches, one of Woodford’s strange centri- 
fugal pumps. This pump is made with only two blades, which 
work horizontally. Their construction, permitting the use of a 
single vertical shaft, must evidently be well adapted to some 
cases ; but we should say that the useful effect of this pump, in 
proportion to the power consumed in driving it, must be ex- 
tremely low. Messre. Wallis, Haslam, and Stevens show a 
pair of thrashing machines, corn-dressing machines, corn 
screens, harrows, seed drills, and some specimens of their 
excellent spherical bearings which have been adapted to thrash- 
ing machines by several other makers, Their combined finishing 


thrashing machine is provided with a very simple and ingenious 
chaff-bagging apparatus. At the mouth of the bottom riddle, 
the blower sends the chaff into a perforated receiver, out of 
which it is farther blown into a sort of rotary fan elevator, 
on the principle introduced by Bruckshraw for raising grain ; 
this, in its rotation, lifts the chaff into a box, under which is 
placed the sack intended to be filled with the chaff. 

Messrs. Richard Garrett and Sons, of Leiston, show a num- 
ber of thrashers and drills. We observe that in the single fan 
they have long adapted to their thrashing machines the centre 
of the blades have been set eccentrically to the case—an im- 
provement iong ago found good for ordinary smithy and other 
fans. The reciprocating shakers are also very properly provided 
with a balance weight on the pulley driving the cranks. Their 
new patent machine for bruising straw for fodder was also here, 
and it is stated to have been found very useful in Spain, 
Egypt, and other countries where cattle are largely fed with dry 
fodder. We intend to shortly give an illustrated account of it. 
The drum is formed with conical teeth, having a sharp square 
edge, and revolving against five fixed knives of the same material, 
set at different distances apart to form asort of concave. We hear 
that several have been already sold in England tostraw paper- 
makers. It may be shortly described as having a cast-iron drum 
with sharp teeth revolving against a concave of the same material, 
between which the straw is fed as in a thrashing machine, 
—the short pieces falling down with the appearance of a thick 
snow storm. Their mauure distributor is provided with 
Sainty’s patent composition barrels for withstanding the 
corrosive action of pungent manures, which so strongly 
attacks cast iron. Messrs. Hornsby, of Grantham, ex- 
hibit a number of their reaping and mowing machines, with 
which they obtained such a number of prizes at Plymouth, as 
wellas their usual drill ploughs and turnip slicers. William 
Tasker and Sons have three of their usual thrashing machines, a 
mower, and set of harrows. Messrs. Tuxford and Sons, of 
Buston, did not show any of their thrashers, They had some 
circular saw benches and two centrifugal pumps upon Appold’s 
plan ; one to lift 350 gallons, the other 1,400 gallons per minute. 
With one they state that only 0°212 horse power, with the 
second 0°608 is required. The catalogue given away at their 
stand is illustrated with some really fine lithographs of their 
engines and machinery. 

















AVELING AND PORTER’S ROPE PORTER. 


It will be remembered that the lamented death of Mr. John 
Fowler occurred just before the Smithfield show of last year. 
He died in the very spring-time of his success, and when the 
indomitable perseverance and great ingenuity he had displayed 
in solving the problem of steam cultivation were beginning to 
reach their just reward. We do not notice here any altera- 
tions on the ploughs and cultivators shown at New- 
castle. We understand that the very ingenious clip 
drum, introduced by the late Mr. Fowler for driving the 
steam plough, is working its way into use for mining purposes, 
It will be remembered that the clip drum consists of a main 
casting with arms and boss. On the rim are fitted a number 
of clips, each half of which can vibrate on a pin, the action 
being checked, beyond a given range, by a stop. The pull on 
the rope thus serves to make the clips grip it all the more firmly. 
It may be said that the same mechanical idea—that of using a 
V or wedge-like shape to produce grip—is embodied in Clissold’s 
endless belt. This form of strap is indeed used by Messrs. 
Fowler to transmit the action from an ordinary portable engine 
to the ploughing windlass. It seems evident to us that the clip 
drum is destined to be largely used in mining, not merely for 
winding on inclines, but also in pits, and as a substitute for the 
flat sheave and landing chain of mines worked by water 
balances. Croskill and Sone showed their clod-crushers, rollers, 
carts, and similar gear, amongst which we notice a portable farm 
railway at ‘‘4s. per yard.” We believe that a simple portable 
railway ought to have a good sale on large farms, particularly on 
stiff clsys, where so much damage, especially in wet weather, is 
often done in carting away produce. We did not notice any 
alterations in the five thrashing machines sent by Messrs. Clay- 
ton and Shuttleworth. ‘hey also had a Haye’s and a Cam- 
pain’s straw elevator, different {corn mills, saw benches, and 
pumps. Mr. Underhilli—whose well known grain elevator 
(mainly consisting of an ordinary fan, into which the grain is 
fed) is adopted by Messrs, Clayton and Shuttleworth, the 
Reading Ironworks Company, and Taskers and Sons—showed 
one of these, a six-horse thrasher, and a varied set of mis- 
cellaneous smaller implements. Messrs. Howard, of Bedford, 
had their usual assortment of ploughs, harrowa, and haymakers. 
All newspaper readers must have seen that the firm have been 
remarkably successful in the numerous ploughing matches which 
are continually coming off in different parts of the country. 
We noticed a novelty in the shape of a common plough with a 
skeleton breast; and we were informed that the beams of the 
two-furrow plough were made of Bessemer steel—a material 
which seems to be just suited to many | geo of a plough. 
We feel confident that a rich crop of good patents in 
agricultural work could be made by anyone who would 
take up this new constructive material. We should say that 
very good shares could be cast out of it. An undoubtedly 
valuable addition to the “roundabout ” system of steam culti- 
vation is Bulstrode’s enatch-block sling, shown at Me-srs. 
Howard’s stand. It is intended to prevent loss of time, and to 





save the labour required at the headlands to detach the snatch- 





block from the anchor, and move it forward te the next bout. The 
two anchors are connected bya bar of some length, and opposite 
one of these anchors the sling is set as usual. When the 
implement is at the end of the bout the snatch-block ring is 
knocked off in the usual way. When the implement returns, 
the pull of the slack rope slides the snatch-block with its sling 
along the bar, and up to a stop opposite the second anchor. The 
snatch-block is then attached to the anchor, and bar shifted for 
the next bout, when the operation is repeated. The Beverley Iron 
Works Company have been improving several details of their 
three-horse reaping machine with self-delivery. The reversing 
motion is neatly done with a screw and segment; and the 
slack of the chain they use is taken up by setting the wheel upon 
the same general principle as is done by Mr. Aveling in his 
traction engine. 





ASHBY'S THRASHING MACHINE CRANK SHIELD. 


In addition to the traction engine referred to elsewhere Messrs. 
Aveling and Porter showed a sample of their ingenious rope 
porter to be used in steam ploughing. Instead of the usual 
stationary pulleys, which have to be shifted and reset at every 
shift of the plough, or harrow, the steel wire rope is temporarily 
attached to the porter until it reaches the headland pulley, hold- 
ing up the rope in the meanwhile, when they can be easily dis- 
engaged. The adjacent cuts also show a sort of hook for 
picking up the rope fromthe ground. 














GRANT'S CART FOR AGRICULTURAL RAILWAYS. 


A pair of running wheels B carry a beam on a cranked axle 
The beam can thus vibrate, and be shifted up and down by a 
handle at the rear end. At the front is the hook a for lifting up 
the rope. The rope caught in this hook is then held against a V 
friction piece } fitted to the under side of the beam. At the 
latter part of the beam isa guide, shown enlarged, for aiding the 
grip of the V-piece b. It consists of a double flanged collar c, 
balanced in a vertical position by a weight. This collar has 
also a V-shaped recess, prolonged into horns, with which the 
clip is also provided. In order to make the rope porter run at 
an angle in such a way as to keep it from its natural tendency to 
run in the line of the back rope, thus getting on the cultivated 
land, the rope-porter has locking gear to set it to an angle with 
the back rope. This consists of a rod jointed at an angle to the 
bar near its head, while it can be adjusted to shorter or longer 
length by means of pin holes and a pin. 





M ASON’S HAND DRILL. 


Holmes and Sons, of Norwich, exhibited a number of drills, 
a combined portable thrashing machine, and corn dressing 
machines, We also saw their revolving harrow, for which they 
obtained a silver medal at Plymouth. A barrel, set witha 
number of double-prouged tines, is made to revolve with ra- 
pidity by gearing driven by the pair of driving-wheels; and 
this barrel can be set higher or lower to the ground by a 
lever. Messrs. Ransome and Sims had a quantity of ploughs, 
chaff cutters, oat mills, and their corn screen, We described 
Biddell’s root pulper at length in our account of the Plymouth 


Fic.t. 





NALDER AND NALDER’S SAFETY VALVB. 


show;; and their stand differed but little from that of last year. 
Pretty much the same may be said of the stands of the Messrs, 
WoodsJand Cockeedge, of Stowmarket, and of Messrs, Turner, 
of Ipswich. This last firm sent a peculiarly smail and neat 
portable oat crusbing mil], in a box pedestal for packing it up, 
and intended to prepare food for one horse. Messrs, Ashby and 
Jeffery showed their baymokers, chaff cutters, bean and cake 
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mills, Their patented crank shields, of which a set were ex- 
hibited, appear to us to be worthy of more general adoption 
than is at present thecase, The cranks used in driving the 
riddles and the straw shakers of some thrashing machines 
are necessarily, from the rapid and one-sided action, subject to 
considerable wear. Messrs. Ashby and Jeffery have a peculiar 
method for avoiding these results. They enclose the crank 
bearing when worn in a case of chilled castiron, hollowed on 
the outside, and fixed on by screw collars. When this itself gets 
worn in time, it can be easily shifted round in order 
to expose a fresh surface. The figures show such 
shields, in plan and end elevation; the clips and shields be- 
ing cast in one piece, and secured to the crank by four screw- 
bolts. A specimen of the excellent rotary harrow of the firm 
was also to be seen. The Reading Ironworks had a large 
number of chaff-cutters, several of their well-known form of 
thrashers, and other implements. They also exhibited one of 
Turner's corn mills. 

In Messrs. Marshall and Sons’ thrashing machine only one 
broad fan is used—of a shape, by the bye, which could be im- 
proved as regards useful effect in proportion to the power, and 
the wheat is rapidly freed of chobs by being passed through a 
square-wired barrel in which revolve a set of beaters. We feel 
no doubt that, sooner or later, all reciprocating motions, with their 
a‘tendant loss of power, will be dispensed with in thrashers. 
Even under present circumstances a judicious combination of 
the best details from the pretty considerably differing machines 
of the different makers would produce a much simpler and effi- 
cient machine than any single one now in existence. 

Mr. Tye, of Lincoln, had a very neatly constructed double 
mi!l on a metal frame, as well as an exceedingly neat and simple 
bean mill. It was inclosed in a symmetrical case, and it con- 
sists of a chilled cast iron disc made to revolve against another 
opposite disc. This was placed at an angle, and could be set 
to different pitches by a screw. 

Ascending up to the galleries above, we find the usual omnium 
gatherum of implements, many of which have but the very 
slightest connection with agricultural work. Mr. Penney, of 
Lincoln, had several o. his patent screens; and Mr. A. Pierce, 
of Hawmersmith, showed a number of the troughs, wheel- 
barrows, piggeries, aud fowl-houses which we had occasion to 
notice at the Plymouth Show. Amongst the gutta-percha 
driving bands, bucket-, and manure pumps, all made of this 
material by the Gutta Percha Company, we observed a malting 
shovel, also formed of this material. The softness, lightness, 
and flexibility of the w»terial, admirably adapt it for a grain 
shovel, for which purvose a number are in use at the Docks, 
We suppose that only the expense is in the way of its 
yet more general introduction. Messrs. Clinton and Owens 
had a number of their pumps; and the Saint Pancras Iron 
Work Company a quantity of “ fixings” for gates and similar 
works; amongst which we noticed Dr. Spratt’s ingenious gate 
catch. Messrs. Hancock exhibited a by far greater number of 
their “ machines for purifying butter ” than appeared in the 
catalogue. A number of Messrs. Nalder and Nalder’s screens 
exemplified their ingenious plan of fixing the wires in s!its made 
in the longitudinal bars, the soft iron at the sides being 
then riveted over, This plan is more workmanlike, and must 
be cheaper than soldering. Mr. William Sketchley, of Wey- 
mouth, appeared with the “ universal joiner,” for which hegota 
medal at the Plymouth Show. A number of Messrs. Patterson’s 
little compound action mills, which we described in September’ 
Jast year, were here to beseen. At the adjacent stand, at which, 
we believe, Messrs. Burgess and Key intended to exhibit, the 
entry was forfeited. Wenlake and Dendy had what may be 
termed one of the novelties of the show in the shape of Russ’ 
irrigator, for irrigating land with sewage, liquid manure, or 
water. Without committing ourselves to an opinion as to its 
mechanical value, we may say that it well deserves the 
attention of the many now engaged in devising means for apply- 
ing liquid sewage. The main idea may be said to consist in 
coiling a long hose pipe on a large drum. This drum is 
placed on a cart driven by horses, and it turns in a reverse 
direction to the motion of the horse, being worked from the 
traveiling wheels by means of gearing. The hose is guided 
between two light rollers, set to an angle, and made to tra- 
verse parailel to the axis of the drum by means of a screw. 
On one side is a tank, below which is a feed roller driven by 
a wheel and strap. Into this can be introduced pulverised 
mavure, which can thus be propelled under pressure. A wide 
perforated pipe is set longitudinally at the back for delivering 
the shower of liquid manure. It is seen that the hose is payed 
out as it leaves the source of supply, and is wound up when 
advancing in the contrary direction. Mr, Charles Powis had 
some good wood-working machinery, but, we fear, of too ex- 
pensive a classfor the farmer. They exhibited one of their No. 2 
joiners’ saw benches, made to take a 3Uin. saw; size of table, 
5ft. by 2ft 7in., and requiring four horses’ power. It is capable 
of being used for many purposes in joiners’ work. The fence 
is made to swing out of the way when the bench is required 
for cross-cutting, and it can also be set at an angle for cutting 

f eather-edge boards, Three of Wood’s well-known reapers were 
shown by Mr. Cranston, the agent in London for this well- 
known tool. 

Mr, Sainty, a Norfolk implement maker, who haslately brought 
out some very ingenious implements, showed a very clever horse- 
hoe which could be set with great ease by means of a 
wheel segment working on a sort of rack. Messrs. Nicholson, 
of Newark, Edward Page and Co., of Bedford, and Samuelson 
and Co., of Banbury, sent their usual class of work. Mr. 
Ireland, of Manchester, had some of his ingeniou: three-motion 
churns, which we lately illustrated and described. Mr, Ireland 
is the same gentlemen whose operation of successfally casting a 
number of heavy anvil blocks at Messrs, Bessemer’s, and other 
works, we also lately described. More than one of our contem- 
poraries at that time supposed, and stated, that the casting was 
notof iron, but of steel. Clayton and Co. sent from their new 
works in the Harrow-road a set of their well-known brick- 
making machines, and the equally successful chaff cutters of 
Richmond and Chandler were also strangely represented. 

Jebb’s remarkably ingenious American churn, which we 
have also illustrated some time ago, was put to work at stated 
times. In this churn, as will be remembered, an air pipe from 
the outside allows a current of air to be induced into the volume 
of the milk by means of the motion of the milk itself. An in- 
genious little hand-drill was shown by Mr. Mason, the maker of 
the instrument, The contact with the soil lets out the seed 
in a self-acting manner, by means of the bent-spiing shown 
in the cut. 

The accompanying cut shows a truck to be used with Mr- 
Grant's patent portable railway for farms. The rails simply 
consist of light longitudinal sleepers, upon which is nailed a 
narrow iron band. The joints are made by attaching a thin 
plate to each end; these slide into each other, and the weight 
of the wheels has thus a tendency to keep the joint together. 
The inventor states that he has obtained a speed of eight miles 
an hour on this light sort of railway. We feel confident that 





bis contrivances could often be advantageously used, for the 
reasons we have already stated, in harvesting or carting away 


roots. 

Mr.T. Smith, of Ipswich, had a stand of. exhibits of a mechani- 
cally progressive kind. His “solid beam” harrows embody an 
excellent mode of fitting the different parts together. The 
“beam” or frame is, as its name tells, solid; the tooth itself is 
formed with an eye, which is passed through the beam. The 
cross-bar is then slipped over, and rests on the beam. The 
whole is then secured by a split cottar. No nuts and bolts are 
thus required, and the beam is left undiminished in strength. 
A model of an apparently important machine, invented by Mr. 
Creasy, for thrashing out the linseed and dressing the flax, was 
also here. The machine is double, the flax being fed in at both 
sides; there being two large parallel rollers, formed with a 
number of grooves, Fitting into the grooves of each roller is a 
beater or stamper, formed with corrugations which, from the 
beater being a portion of a cylinder, fit into the grooves of the 
cylinder. This beater (or the two, there being one on each side) 
is lifted up and allowed to fall by meansof acam. The flax being 
fed in and withdrawn, its seeds are thus beaten out, the flax 
being dressed after a few blows. The seed necessarily falls down 
between the two rollers, and through a sieve below. Falling 
on an incline, the seed gravitates toward an ordinary elevator, 
which takes it up to be received into a sack, or to be completely 
dressed. India-rubber cushions are so placed as to deaden the 
shock in case the beaters fail without there being a proper sup- 
ply of flax between the surfaces of the concave beater and the 
roller. 

Mr. Weston, of differential pulley-block notoriety, has re- 
cently introduced a valuable improvement on the common crab- 
winch, which was exhibited at Mr. Harman's stand, It may be 
briefly explained by saying that the pinion of the crab is con- 
nected to its shaft by means of a friction coupling. This 
friction coupling affords, by its very nature, a good fric- 
tion brake, and also a good clutch for the pinion. The 
crab must thus work very safely, as, should a weight by 
any chance overcome the man at the handle, it can be at 
once stopped by the friction brake, while the pinion can also 
be easily turned in and out of gear. The arrangement is 
very simple. Upon th» pinion is cast the friction brake, 
being merely a hollow cylinder at the end of the usual pinion. 
On the shaft itself is cut a screw, upon which turns a small 
hand-wheel, cast together with a disc. At the end of this disc 
are a few washers of iron and wood, placed alternately, and 
grooved at their circumference. On turning the wheel to the 
right a frictional connection is at once formed with the pinion ; 
and, turned round a few turns in the contrary direction, the 
pinion is then loose on the shaft. The success of most mechani- 
cal expedients for utilising friction and adhesion is one of the 
mechanical features of the day. After working the locomotive on 
a smooth rail for some thirty-seven years by means of this agent, 
we at last find that we can make frictional gearing, friction 
clutches, friction brakes, and frictional nut-locks. We notice 
here that Holman himself has a neat mode of arranging a com- 
mon pump motion; he uses a spring stanchion, upon which is 
fitted the fulcrum pin, so that the spring of the stanchion 
equalises the move ment. 


THE ENGINES. 


If our readers find this report not quite so interesting 
as we wish it to be, and they have pernaps a right to expect, we 
can only plead the old excuse, “Story, sir! bless you I have 
none to tell.” Still matters might have been worse; we did 
discover one or two features which go to show that although 
agricultural engineers as a class are resting on their oars, one or 
two of the number do pull a stroke now and then. In this 
class we must place the firm of which the late Mr. Fowler was 
once the respected head. We found avery excellent portable 
engine, the first the firm has ever exhibited, embodying some 
things both new and good, at the stand of Fowler and Co. It 
may be thought rather a step in the wrong direction to turn 
out an engine without self-propelling apparatus. On this 
point, however, opinions still differ, and no doubt there is much 
to be said on both sides. The engine exhibited—10 horse power— 
has a single cylinder placed foward, and half buried longitudinally 
in a steam dome with which it is cast in one piece. The 
cylinder is completely immersed, save at the ends, in steam, a 
jacket being carried round that portion of its circumference 
not included in thedome. The guide bars are well arranged, 
and the whole get-up of the machine is very creditable. 
One feature in particular deserves especia! praixe: nothing is 
attached directly to the boiler shell. The crank-shaft pedestals, 
for example, are bolted to heavy wrought-iron plates riveted to 
the shell by the boiler maker, not by the fitter. The dome, in 
like manner, is bolted to a wrought-iron saddle plate. Great 
strength is thus secured, and tke shell is spared numerous and 
objectionable strains. The hind axle is carried in two projec- 
tions worked out of the plates forming the sides of the outer 
fire-box shell, and thus double riveting is avoided at the 
corners. The boiler is flush, and very carefully lagged. The 
brasses are made of unusual length, and we were pleased to see 
that the trumpery brass oil-cups habitually used were replaced 
by serviceable flap-lid boxes, cast in one with the caps of the 
plumber-blocks. The firm also displayed a very creditable 
traction engine, fitted with a clip drum for ploughing. The 
propelling gearing has been somewhat improved. Instead of 
employing a train of wheels all at one side of the engine, as 
heretofore, to transmit the power from the crank-sbaft to the 
road wheels, two counter shafts are used, so that the gearing is 
arranged at both sides of the engine. We have long held, and 
must continue to hold, that for traction engines nothing can 
compare with the endless chain in transmitting power; but if 
gearing is to be used at all, it will not be easy to use it to better 
purpose than in this engine. In other respects it is very similar 
to the portable engine just described. It has but one cylinder ; 
it is of ten-horse power ; has a roomy foot-plate ; and is in every 
respect, save one, well designed. The proper place for the 
steersman is in! front of the engine, not on the foot-plate. In 
ploughing there may be a certain advantage in placing it within 
the driver’s power to direct the engine for a few yards without 
leaving the foot-plate. We much question whether the ad- 
vantages of the system actually adopted, such as they are, is 
not counterbalanced by its disadvantages. 

Messrs, Tuxford exhibited an engine of the well-known pat- 
tern on which the fame of the firm has been almost built up. 
To say that it is as well made as usual, is to award very 7 
praise. We don’t like the design, and we cannot surmount the 
conviction that the return flue boiler is not exactly the thing 
for the farm-yard. Nevertheless, we believe that these engines 
give much satisfaction, and that they are very economical in 
tuel ; and little more can be urged in favour of the absolutely 
best portable engine, which is yet a thing of the fature. 

Burrell, of Thetford, exhibited an 8-horse power trac- 
tion engine. The firm has apparently found it expedient 
to give up the use of the Boydell shoe; and as a result, the 
machine is very much neater than that exhibited at Kensing- 





ton in 1862. Two pitch chains, one at each side of the engine, 
are used to transmit the motion ; thus each road-wheel can be 
used separately as a propeller, by throwing one or other of the 
pinions on the crank shaft out ‘of gear. Aveling and Porter’s 
patent tightening apparatus is employed to take up the slack of 
the chains. The road wheels are of east iron, with wrought 
iron spokes and tires. The tank is fitted’ just in front of the 
fire-box beneath the barrel of the boiler. The foot-plate is in- 
conveniently small and shallow, stuck on behind, as though it 
did not belong to the machine; but the sliding fire-doors are 
exceedingly good. Asa rule, space on the foot-plate of a trac- 
tion engine is to the last degree limited ; and none but those who 
have driven these engines for miles can realise the advantage fol- 
lowing on the use of a door which does not open against the 
driver’s legs, but slides to either side by one touch of a handie. 
The steering gear of this engine is very fairly designed, but pre- 
sents nothing novel. One of the chain pinions on the crank 
shaft is of wrought iron, case hardened. The other ought to be 
just the same. Why it should be of cast-iron we cannot pretend 
to say, as they have each the same duties to perform. The chain 
wheels, of cast iron, are well designed. They simply consist of 
rings bolted to the spokes of the road wheels, and are light and 
strong. On the whvle, although we think the second chain 
rather a superfluity, we were much pleased with this engine, 
and have no doubt that it will be found efficient and durable, 

Messrs. Hornsby exhibited a very good engine, which did not 
present a single atom of novelty. We may say the same of 
Messrs. Garrett’s engines ; an 18-horse, double cylinder portable, 
and a 6-horse single cylinder. The 18-hurse engine has an 
enormous fire box, anda dead plate beneath the tubes to adapt 
it to wood fuel. The wheels are of wrought and cast iron. 
They last very well, we believe, ‘and are preferable to wood in 
all cases where the engine is likely to sink into the ground, as 
under these cunditions wood rots very fast. A couple of win- 
ters will, indeed, sometimes suffice to ruin a set of wheels, as we 
know by bitter experience. The engine is very well made, ap- 
parently, but it is too large for farmers’ use, Tue waste pipe 
is carried outside along the top of the boiler. The arrangement 
is not very neat. We should like to know exactly how much 
fuel is saved by its adoption. 

A 12-horse and an 8-horse portable were shown by Messrs. 
Ruston and Proctor. Well stayed and neatly got up, they are 
favourable specimens of the work turned out by this well-known 
firm. The boilers seem to be made with much care, if we are 
to judge by the staying of the fire-box shell. Thanks to the 
paint, we could not judge by anything else. 

A very excellent engine was shown by Allchin. It is nearly 
identical with one we had occasion to mention favourably last 
year. Mr. Allchin appears to be an enterprising engineer, with 
a good knowledge of mechanical proprieties. He has adopted 
steel as a materia! for this boiler—Bessemer steel, we believe—fire 
box and all,and we understand that this material has given 
much satisfaction, This was the only engine in the hall fitted 
with springs. We have often called the attention of agricultural 
engineers to the advantages to be gained from their use, 
and, we are sorry to say, in vain. We trust that Mr. 
Allchin’s example may be more successful than our precept. 
The cost of a pair of springs at the fire-box end of an engiue is 
merely nominal, and they save the engine so many rude shocks 
and strains that they pay for themselves in a very short time. 
Portable engines are worn out, not so much in fair work, as in 
jalting over wretched, stony parish roads at the tail of a team 
of powerful horses. The treatment they receive on our highways 
and bye-ways is in a word enough to send a thrill of horror 
tingling to the finger-ends of any engineer who has the smallest 
love for his handiwork. It is all nonseuse to say that the public 
as represented by purchasers don’t want springs. The agri- 
cultural engineer can easily convince the public of nearly any- 
thing which he pleases. He should lead public opinion, not 
follow it. By all means let us have springs in all portable 
engines, and especially to self-propellers, as soon as possible, 
Mr. Ailchin knows what he is about, and we trust that his exer- 
tions to introduce a substantial improvement will be as fully 
appreciated by the public as they are by ourselves. We cannot 
say much for the guide bars he uses. They are round rods, 
and the guide blocks are of brass with an adjusting arrangement 
which in unskilful hands is certain to lead to trouble, and in 
skilful hands is not needed. A portable engine no more requires 
adjustable guide blocks than a locomotive, and it is not easy to 
lubricate round guide rods properly. Mr. Alichin could easiiy 
improve upon the general arrangement of his machinery by 
simplifying it and rendering it more substantial. It is very 
well to produce a light engine, but it is also well to remember 
that the thivg may be overdone. 

In Messrs. Robey’s stand we found a well-made portable 
engine, 12-horse power, double cylinder, fitted with a slabbed 
crank—almost the only one in the entire show. Slabbed cranks 
are neither better nor worse than those bent from the round. 
They cost a little more perhaps, and to please some eyes look 
better. We prefer them bent. One good point in this 
engine is a ridiculously simple method of reversing. We 
wonder it has never been applied to small engines before. 
There are only two excentrics, and these are fitted exactly as in 
small marine engines, that is to say, they are loose on the crank 
shaft, capable of revolving without the shaft for half a revolu- 
tion, and driven by snugs. In order to reverse, it is only 
necessary to stop the engine and turn the fly-wheel by hand 
once round in a direction opposite to that in which the engine 
has been previously running. On again turning on steam, the 
engine will of course run in the same direction as that in which 
it has been thus turned. This system is only applicable 
to small engines, nevertheless it is quite competent to serve a 
good purpose, and we fancy it will soon be adopted in other 
portables as well as those built by Messrs. Robey. The scheme 
is one of the very few novelties or quasi novelties in the 
show. 

Walker, of Bristol, exhibited an indifferent portable engine 
and a rather better stationary engine of small power. 

Messrs. Burrowes and Carmichael showed an engine of the 
ordinary description turned out by this firm. It was well made, 
and the fittings are good ; we may describe an 8 horse port- 
able engine, by Foster of Lincoln, in precisely the same word. 

Close by stood one of Allen’s excellent double piston expan- 
sive engines, built by Richardson. We believe that four firms 
now construct Mr. Allen’s engine, which continues to deserve 
the high character we have given it already as embodying one 
of the best systems of expansion yet invented. We have so 
fully described it already that our readers must be perfectly 
familiar with its principle. : : 

Before going further we mast say something of a little sta- 
tionary horizontal engine exhibited by Kinsey, of the Robin 
Hood Works, Nottingham. It is long since we have seen a 
design which pleases us so much. It is surpassingly neat. The 
entire engine is mount-d on a hollow cast iron bed-plate of 
excellent form. This bed plate carries the cylinder at one end, 
tbe crank shaft pedestals at the other; both raised so high 
that thereis no necessityor cutting into the floor to provide 
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space for the fly-wheel. The bed piate forms a tank through 
which the waste steam and heats the feed water, while 
the pump is so fitred that the water flows into it by gravity, 
without suction, and is therefore tolerably certain to work 
withouttrouble. This little engine is at once elegant and sub- 
stantial, and does credit both to the designer and the manu- 
facturer. 

The proprietors of the Reading Ironworks exhibited several 
good portables, and two of Lenoir’s gas engines. These last 
have been considerably improved in small matters of detail, and 
nothing prevents them from being more extensively used than 
at present—in the metropolis at least—but their high price; a 

rice which will probebly be reduced as the demand increases. 

Smith and Ashby, of Stamford, have gained considerable 
celebrity for the manufacture of a small cheap class of portable 
engines, well calculated for the use of small occupiers. They 
have recently ventured on more ambitious operations, and they 
have this year exhibited a very neat little engine of five or six- 
horse power, presenting many features in common with the 
engines they have made heretofore. The principal differences 
consist in matters of finish and detail. The boiler is circular 
from end to end, the fire-grate being placed within a flue ex- 
tending about one-third of the length of the boiler, communica- 
tion being effected with the smoke box by tubes as usual. The 
same firm also exhibited a good 8-horse portable, of the ordinary 
pattern. We noticed an ingenious arrangement on the safety 
valve of this engine, intended to prevent the pressure being 
affected by tampering with the spring. No lever is used, a 
simple helix pressing directly on the valve taking the place of 
the ordinary balance. The engine has adjustable guides—a 
very questionable improvement. 

Messrs. Brown and May showed three neat portables, one of 
them fitted with a horizontal pump of large dimensions, driven 
by simple gearing. The pump is double acting, and the entire 
machine has evidently been designed for contractors’ use. 

To say that Messrs, Aveling and Porter exhibited the 
best traction engine in the hall is merely to give- merit 
its due. The engine is in all respects similar to those 
made by the firm during the last three or four years. 
Its finish is very fair, and paint has been made to serve 
its legitimate purpose. The pitch chain has been strength- 
ened, and the dome has been improved in shape. We were also 
glad to see that the use of the ugly bell-mouthed chimney has 
been abandoned in favour of a stack of the same pattern as that 
used so largely on the Great Eastern Railway, and by Neilson, 
of Glasgow. To the unaccustomed eye it looks ugly, but the 
feeling wears off after a little time, and we begin to recognise 
the true beauty of mechanical fitness. The top-heavy bell 
mouth by its action, when the engine is jolting over bad roads 
constantly tends to loosen the funnel. The plan taper tube is 
in every respect a better job, and Messrs, Aveling and Porter’s 
example may be followed with advantage by other firms. As 
it is, the stacks of all portable engines are, as a rule, too long. If 
they were made of proper demensions, they might be perman- 
ently fixed, and a!l lowering arrangements would become un- 
necessary. It may not be uninteresting to state that Messrs. 
Aveling and Porter have recently contracted for the removal 
of some enormous blocks of stone from Reading to Strath- 
fieldsaye, where a magnificent memorial of the late Duke 
of Wellington is to be erected. One of these granite blocks 
weighs no less than 35 tons ; it will be brought from Pen- 
ryn to Reading by rail on a truck specially constructed for 
the purpose at a cost of £250, and from thence to Strathfield- 
saye, a distance of seven or eight miles, by a single traction 
engine. 

Messrs. Howard, of Bedford, exhibit one of the “ transverse 
boiler” engines, very similar to that exhibited by them last 
year for the first time, and fully described in our paper. Several 
improvements have been effected, and the engine looks alto- 
gether more the thing than it did. The funnel—similar in 
shane to that used by Aveling—has been removed from the 
middle of the length of the boiler, where it was very much in 
the way, to its proper place over the smoke-box. Only one 
cylinder is used instead of two, A dise fly-wheel bas been judi- 
ciously substituted for one with spokes. From his position, 
the driver runs some danger of being entangled in the spokes, 
which is of course obviated by the use of a disc; still we should 
like to see the wheel, even now, properly feaced. The plough- 
ing gear has been improved, the winding drum shifting on the 
shaft, in obedience to the action of the rope as it coils, instead 
of the rope being shifted by guide wheels. A second drum too 
has been added beneath the very roomy foot-plate, by which 
means the plough can be worked upon the “round-about sys- 
tem”—one of the great advantages of the now old-fashioned 
separate windlass; and therefore, the engine can stand on 
a road, or any hard place prepared for the purpose, and the 
plough can be kept at work, even when the weather is so bad 
that an engine could not travel on the headlands. We do not 
like the transverse boiler, still it is certain that Messrs. Howard 
have succeeded in constructing an engine which is apparently 
very serviceable. 

Messrs. Clayton and Shuttleworth exhibit several excellent 
portable engines, a traction engine, and a stationary non-con- 
densing engine. Whatever may be thought of the designs 
adopted by this firm, there can be but one opinion as to their 
workmanship; it is simply superb. Messrs, Clayton and Shut- 
tleworth eschew ginger-bread decorations, and earn our 
accordingly. Year by year they apparently endeavour to deserve 
still more the large measure of patronage they enjoy ; and if 
their designs were a little better they would deserve to take a 
very high place as mechanical engineers. There are many 
objectionable features about the design of the traction engine 
exhibited, and none which are thoroughly excellent. We 
were more pleased with their 10-horse stationary engine, the 
bed-plate of whieh is a really beautifully specimen of the iron- 
founder’s art. : 

We cannot conclude our report without a notice of a neat 
arrangement for loading safety valves exhibited by Messrs. 
Nalder, the patentees. A glance at the engraving will make 
its principle perfectly intelligible. The lever, it will be seen, 
is flattened and forms the spring, thus dispensing with a good 
deal of fitting and expense. The arrangement appears to be 
Very suitable for portable engines, and, being cheap, may pos- 
sibly take the place of the old-fashioned weight, generally used 
on stationary boilers, with advantage. 
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Tae paper read was on “ Experiments on the Strength of Cement, 
chiefly in Teference to the Portland Cement used in the Southern 
ain Drainage Works,” by Mr. Jobn Grant, M. Inst. U.E. 

. This communication related to an extensive series of experiments, 
the results of which were recorded in voluminous tables forming an 
appendix to the paper, carried on during the last seven ears, with a 
view to insure as far as possible that ay cement and other materials 





of the best quality should be employed in the Southern 
Main Drainage works, of which the author had charge as resident 
engineer. 

As a preliminary step, samples of Portland cement were obtained 
from all the principal manufacturers for the purpose of experiment. 
The average weight of these samples was found to be 108 6 Ibs. per 
bushel, and they sustained breaking or tensile strains, at the end of 
a month, varying from 75 Ibs. to 719 lbs. upon 2} square inches, A 
clause was then inserted in the specifications to the effect that the 
Portland cement to be used in the works should be of the very best 
quality, and ground extremely fine, weighing not less than 110 Ibs. 
to the striked bushel, and capable of resisting a breaking weight of 
400 lbs. upon an area 1} inch square, equal to 2} square inches, seven 
days after being made, and after being immersed in water for the 
whole of that time. The standard was subsequently raised to 
500 lbs. on the same sectional area, which was that used throughout 
the experiments. During the last six years 70,000 tons of Portland 
cement had been used in these works, which extended over a length 
of 18 miles, and had cost £1,250,000. This quantity of cement had 
been submitted to about fifteen thousand tests, at a cost of only five 
farthings perton, The machine devised for showing the tensile 
strain was a lever balance, constructed by Mr. P. Adie (Assoc. Inst. 
C.E.), and its first cost was from £40 to £50. It was so simple that 
an ordinary workman couid be trusted to test the cement, and the 
cost for labour did not exceed £80 per annum for each machine. 

The manufacture of Portland cement required extreme care in th 
admixture of its two simple and well known ingredients, clay and 
chalk, it being necessary to vary the proportions according to the qua- 
lity of the chalk; thus, in white chalk districts, the clay formed from 
25 to 30 per cent., and in grey chalk districts from 16 to 20 per cent. of 
the whole bulk. The manufacture was carried onalmost exclusively on 
the banks of the Rivers Thames and Medway; jhe clay, which 
should be as free from sand as possible, being obtained from the 
creeks and bays between Sheerness and Chatham. Long experience 
now enabled the clerks of the works and others to detect the 
qualities of the cements by colour and by weight. Very strong 
Portland cement was heavy, of a blue-grey colour, and set slowly, in 
fact, the longer it was in setting, the greater was itsstrength. Quick 
setting cement had generally too large a proportion of clay in its 
composition, was brown in colour, and turned out weak, if not useless. 
In the first schedule of prices 2s. 3d. per bushel was inserted; but 
this was far above its present market value. 

But the tests were not alone sufficient. It was essential that 
constant supervision should be exercised to insure that only clean 
and sharp sand should be mixed the cement; that the cement 
was only supplied with sufficient water to reduce it to a state of 
paste, which was best accomplished by means of a forated 
nozzle at the end of a pipe or watering can ; that the bricks or 
stones were thoroughly saturated with water, so that in setting 
the cement might not be robbed by absorption of the moisture 
necessary for its perfect hardening ; and that a current of water 
was prevented from passing over the cement, or through the joints, 
during the process of setting, as this would wash away the soluble 
silicates. 

The results as a rule were the average of ten tests, the samples 
being immersed under water from the time of setting to the time 
of testing. The tables showed that, during the last six years, 
1,369,210 bushels of Portland cement had been submitted to 11,587 
tests, and that the cement was found to be of the average weight 
of 1145 Ibs. per bushel, and to possess an average tensile 
strength of 608°6 Ibs. upon 2} square inches, being 514 and 21 per 
cent in excess of the two specitied standards. It was also ascertained 
that, provided Portland cement be kept free from moisture, it did 
not, like Roman cement, lose its strength by being kept in casks or 
in sacks, but rather improved by age—a great advantage in the case 
of cement which had to be exported. Experiments, conducted over 
periods varying from one week to twelve months, with Portland 
cement weighing 112 lbs. to the imperial bushel, gauged neat and 
mixed with varying proportions of different kinds of sand, showed 
that neat cement was stronger than any admixture of it with sand; 
that mixed with an equal quantity of sand (as had been the case 
throughout the Southern Main Drainage Works), the cement might 
be said to be, at the end of ayear, approximately three-fourths of 
the strength of neat cement ; that with two, three, four, and five 
parts of sand to one of cement the strength was respectively one- 
half, one-third, one-fourth, and about one-sixth that of neat cement. 
Other experiments showed that at the end of twelve months, neat 
cement kept under water in a quiescent state was about. one-third 
stronger than that which was out of water, both in-doors and ex- 
posed out of doors to the action of the weather; that blocks 
of brick work or concrete, made with Portland cement, if kept 
under water until required for use, would be much stronger 
than if allowed to remain dry; and that salt water was as good for 
mixing with Portland cement as fresh water. Bricks of neat 
Portland cement, after being made three, six, and nine months, 
withstood a crushing force of 65, 92 and 102 tons respectively, or 
equal to the best quality of Staffordshire blue bricks; and 
bricks of cement mixed with four and five parts of sand 
bore a — equal to the best picked stock bricks; while 
Portland stone of similar size bore on its bed a crush- 
ing weight of 47 tons, and against its bed somewhat less, 
and Bramley Fall stone sustained on its bed 93% tuns, and 
against its bed 54% tons. Portland cement! concrete made in the 
proportions of one of cement to six or eight of ballast, had been 
extensively used for the foundations of the river wall and the 
piers of the reservoirs at Crossness, as well as for the foundations 
generally both there and at Deptford, with the most perfect 
success. It was thought that it might be still more advan- 

eously used as a substitute for brickwork or masonry, wherever 
skilled labour, stone or bricks were scarce, and foundations had to 
be made with the least expenditure of time and money. When 
ever concrete was used under water, care must be taken that the 
water was still, as a current, whether natural or caused by pumping, 
would carry away the cement and leave only clean ballast. Roman 
cement, though about two-thirds of the cost of Portland, was only 
about one-third its strength, and was therefore double the cost 
when measured by strength. It was, besides, very ill adapted for 
being mixed with sand. 

In conclusion, the author, whilst recommending Portland cement 
as the best article of the kind that could be used by the engineer or 
architect, warned every one who was not prepared to take the 
trouble, or incur the trifling expense of testing, not to use it; as, if 
manufactured with improper proportions of its constituents, chalk 
and clay, or improperly burnt, it might do more mischief than the 
poorest lime. Further experiments were desirable, on the strength 
of adhesion between bricks and cement, under varying cir- 
cumstances; on the limit to the increase of strength with 
age; on the relative strength of concrete made with various 
proportions of cement and ballast; and on the use of cement in 
very hot climates, where probably extra care would be required 
in preserving the cement from damp, and keeping it cool until 
the process of setting has been completed. On these and other 
important points, the author trusted that all who had the oppor- 
tunity would record their observations, and present them to the 
Institution. 








Ramway Passencers.—The total number of passenger tickets 
issued by the railway companies of the United Kingdom last year 
was 229,272,165. In 1863 it was 204,699,466 ; in 1862, 180,485,727 ; 
in 1861, 173,773,218 ; in 1860, 163,488,572; in 1859, 149,807,148; in 
1858, 139,193,699 ; in 1857, 139,008,858 ; in 1856, 129,347,592; and 
in 1855, 118,595,135. Thus in ten years the movement of human 
life on British railways nearly doubled. Allowance must, of 
course, be made for the additional extent of railway brought 
into operation; but while in 1855 the circulation attained an 
average of 14,323 per mile, in 1864 it had risen to an average of 
16,612 per mile. 





NOTES AND MEMORANDA, 


In ae duty of ten shillings per ton was laid upon all foreign 
irou impoTted. ‘ 

Tus Lanarkshire coal basin is estimated to contain 2,214,000,000 
tons of workable coal. 

Goprrey Box, of Liege, set up the first iron mill for slitting bars 
at Dartford, in the year 1590. 

Tue first boat-load of coals passed over the Barton aqueduct at 
Manchester on the 17th July, 1761. 

Tue first blast engine of any magnitude was erected at the Carron 
Ironworks, by Smeaton, in the year 1760, 

Tue whole make of iron in Sweden was, in the year 1803, 
48,000 tons; in 1812 it had increased to 60,000 tons. 

From 31,000 Ib. to 38,000 1b. of blood pass through the heart and 
capillaries of the human body during twenty-four hours. 

A cusic foot of coal gas consumes two to two and a-half cubic feet 
of oxygen, and produces one to two oubic feet of carbonic acid. 

Suiresumpiwe and the founding of iron cannon were the sole 
manufactures in which the English excelled in the reign of James I. 

Tue city of Glasgow consumed 561,000 tong of coal in the year 
1834, This includes that used in the different manufactories and 
public works. 

A working horse is estimated to consume in a year 5,475 Ib. of 
hay and 1,642 Ib. of oats, An adult pig, weighing 120 lb., consumes 
in the same time 5,110 lb. of potatoes. 

In the earl of the eighteenth century, John Hanbury in- 
vented the sotto’ of iron plates by means of egtietens: and 
introduced the art of turning into Englan 

Tue official documents relating to our iron trade extend over a 
period of 130 years, commencing in the year 1710, when returns 
connected with it were first moved for in Parliament. 

In the year 1672 there were 1,000 tons of iron made in Ireland, 
which gave employment to 2,000 men and women; and there were 
about 6,600 smiths’ forges, employing 22,500 men and women. 

AccorpiNG to the experiments of Lavoisier and Menzies, an adult 
man takes into his system, from the atmosphere, in one year, no 
less than seven hundred to eight hundred pounds weight of oxygen. 

Tue artificial propagation of fish originated with the Chinese, It 
was extensively practised by the Romans, and a glass vase of fish 
eggs, in a perfect state of preservation, has been discovered at Pompeii. 

During the fourteenth and fifteenth centuries quantities of iron 
and steel were imported from Germany and Spain; but an Act was 
passed in 1483 prohibiting the impo: tation of manufactured articles 
of those metals. 

Count Rumrorp observed that cotton, silk, and wool, and other 
organic substances, when exposed to the light of the sun under 
water, after the lapse of from three to four days gave rise to the 
evolution of pure oxygen gas. 

An immense deposit of black marble, 
superior to the Irish, has been found near 
only one known in America, anda company has 
work it upon an extensive scale, 

A REMARKABLE proof of the true nature of vegetable caseine is fur- 
nished by a fact, quite independent of chemical researches, namely, 
that the Chinese are in the habit of making a real cheese from pease. 
It can hardly be distinguished from that made of milk. 

By exposing various species of infusoria to the sunin an in- 
verted glass vessel containing water for a fortnight, as many as 
thirty cubic inches of gas were collected, which proved to be so rich 
in oxygen that a glowing splinter at once burst into flame in it. 

Tue bogs of Great Britain and Ireland cover an area exceeding 
five millions of acres, the average depth of which may be taken at 
20ft. Nature has thus supplied us with the means of adding to our 
stock of fuel some twenty thousand millions of tons. 

Cuarces I., in 1637, ordered the pigs and bars of iron made in 
England to be marked by his surveyors of the iron works, to 
prevent the sale of bad iron, and that iron was not to be exported 
without the king’s licence under pain and forfeiture, &c. 

In England iron wire was, before 1568, all made and drawn by 
main strength alone. In the Forest of Dean, and elsewhere, the 
Germans then introduced the art of drawing it bya mill. The 

reatest part of the iron wire and ready-made wool cards had been 
itherto imported. 

In Chicago a building 80ft. by 160ft., five storeys high, and 
weighing 27,000 tons, has recently been raised 2ft. from its original 


ual to the Belgian, and 
illiamsport. It is the 
m formed to 


foundations. !t was done by means of 1,580 screws placed under- 
neath the building and turned simultaneously. The work occupied 
three days. 


Anprew Yarninoton, in a work entitled “ England's Improve- 
ment by Sea and Land,” asserts that tin plates (iron plate tinned 
over) were made in England, in 1681, through his means, he having 
learnt the art of making them in Bohemia, In 1740, the manufac- 
ture was brought to considerable perfection. 

In former times the term “engineer” was chiefly applied to 
matters relating to warfare, whether by land or sea; and it was not 
until the year 1760 that a distinction began to be made between the 
military, the naval, and the civil departments of engineering. At 
that period the name of “ civil engineers” was introduced. 

Even in the middle of the last century the cost of conveyance of 
goods in this country was so great that the freight of goods from 
Lisbon to London was no greater than from London to Norwich by 
land. The cost of the carriage of pees, por eee, from Birmingham 
to London was from £7 to £9, and from to London £13. 

A sPgctaL commission, which had been recently appointed by the 
Federal States of Germany for the purpose of equalising the different 
standards of weight and measure es in the country, has 

i ly decided in favour of the French metre and its cubic 
multiples. A foot (fuss) hitherto varying in the different States 
between 135 and 139 lignes de Puris, is to become all over Germany 
exactly three decimetres ; an acre (acker), now ‘25 to ‘27 hectares, 
will contain 2,500 square metres = ‘26 hectare; and so forth. 

Ir we reckon in the state of rest fifteen respirations per minute, 
and for each thirty-one cubic inches of air, and in the expired air 
5 per cent. of carbonic acid, and 15 per cent. of oxygen, we easily 
fiod that a man produces in twenty-four hours, nineteen cubic 
feet of carbonic acid, consuming at the same time 380 cubic 
feet of air. These numbers may be regarded as the minima of pro- 
duction of carbonic acid and consumption of air. With eighteen 
respirations the consumption of oxygen already rises by one-fifth. 

A prospectus has been issued of the Anglo-Romano Water Com- 
pany, with a capital of £200,000 (£150,000 to be first issued) in 
shares of £20, to supply Rome with water from the springs at 
Arsoli under an exclusive concession from the Pontifical Govern- 
ment, the consideration for which is to be £30,000, and a fourth of 
surplus profits after Bs beer of 10 per cent. The undertaking 
seems to have been principally promoted by persons connected with 
the Anglo-Romano Gas Company, a ul undertaking which 
has been in operation twelve years, and = expressly 
states that the directors have subscribed in cash for their respective 
qualifications, 

Tue experiments of Regnault and Reiset, in which animals 
breathed in an air much richer in oxygen than the atmosphere, and 
the circumstance, that at great heights, which like the great 
plateaux of central America, are inhabited, respiration goes on just 
as at the level of the sea, prove, that the amount of oxygen absorb- 
able by the blood is a constant value, and to a certain degree inde- 

ndent of the external pressure. The city of Potosi ata height of 

2,600 ft. has 30,000 inhabitants. In this and other similar places 
the people only inspire about two-thirds of the absolute quantity of 
oxygen which enters the lungs at each inspiration at the sea level, 
but it is evident, that if the amount of absorbed oxygen differed in 
the same ratio this change must exert a marked and essential 
influence on the vital functions, such as could not have escaped ob- 
servation. 
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MASSEY’S IMPROVEMENTS IN SHIPS LOGS, &c. 


A 106 constructed according to this invention, patented by Mr. 
J. E. Massey, Chadwell-street, London, may consist of a cylindrical 
tabe of brass or other suitable material of, say twelve or thirteen 
inches long, and say one and a-half inches in diameter, formed 
with a truncated conical head of, say three inches long. A longi- 
tudinal shaft extends through the point of the cone, the outer end 
of which is fitted with a circular collar, having the inner edge 
formed with a conical flange to coincide with the conical head of the 
tube, and which extends backwards a short distance, say an inch 
orso. This conical flange collar is not in actual contact with the 
outer surface of the conical head of the tube, to avoid friction, and 





the object of which receding flange or collar is to prevent seaweed 
or other foreign matter getting between the conical head and spindle 
upon which it rotates. To the collar on the outer end of the shaft 
is attached a metal loop or link for carrying the ‘ thimble,” to 
which is spliced the log line, which latter should be formed “ cable 
laid,” to obviate the tendency to twist. The longitudinal shaft 
within the conical head is fitted with small wheels or friction rollers, 
the axles of which spring from the shaft at right angles. These 
friction rollers abut and travel on a transverse disc, which rests on 
the head of a solid metal cone within the tube cone. This longi- 
tudinal shaft, which extends to about the base of the cone on its 
inner end, is fitted with a cross head. the arms of which extend 
through eyes formed in lugs or studs formed on the outer ends of 
the arms of a cross head on the outer end of a second longitudinal 
shaft, the inner end of which shaft carries the worm which gears 
into the worm wheel actuating the train of wheels and pointers. 
‘Che object had in view in forming the line shafting in two parts, 
and connecting them together as described, is to enable the worm 
shaft to be age if required a little out of the longitudinal axis of 
the tube. ‘he frame which carries the train of wheels, pointers, 
and indices is connected to two discs, which fit the tube accurately, 
but admit of the whole being turned round so as to enclose an open- 
ing which is formed in the side of the tube immediately over the 
face of the dials, which is done by means of a curved plate extendin 
from disc to disc, whish closes the opening when the same is cml 
round or slid forward. ‘To ensure strength in the tube to enable it 
to carry the vanes by which the same is rotated as it is drawn 
through the water, the tube is strengthened internally by a wheel 
or diaphragm at or near a line near the rear end of the vanes, and a 
diaphragm is soldered or otherwise securely fixed and made water- 
tight in the rear of the index, and the rear end of the tube is also 
enclosed by a dome, cap, or cover, also securely attached by solder- 
ing or other means, so as to make the portion of the tube which 
carries the vanes in rear of the index water-tight. 

The action of this log is as follows:—The log is thrown over- 
board, and allowed to fall astern of the vessel a sufficient distance to 
be clear of the wake or dead water of the ship, when by the action 
of the water against the oblique vanes, as the same is drawn forward 
by the vessel in her progress through the water, causes the tube and 
its contents to revolve round the axle of the worm shaft, thereby 
imparting motion to the train of wheels carrying the pointers on the 
graduated dials on the face of the index. 

It will be readily seen that this invention may be applied to 
sounding machines by suitably weighting the same, and graduating 
the dials in fathoms in place of kuots, and adding a ratchet wheel 
and pawl, or its mechanical equivalent, to stop the action of the train 
of wheels during its ascent. 

A in the engraving is a hollow tube, enclosed at the rear end by 
B, a convex cap, and which tube is formed on the front or fore end 
with C,a truncated conical point, which internally, at the extreme 
end or point, is fitted with D, a conical metal plug, through the 
centre of which s E, an axle, round which the tube revolves, 
and which is fitted with F, anti-friction rollers, which are connected 
with and have their axles at a right angle to the axle shaft E, and 
travel on G, a diso, fitted loosely on the head of the conical plug D; 
H, a second disc, surrounding the axle or shaft E on the opposite 
side of the anti-friction wheels ; I, crosshead on the lower end of the 
shaft E, which abuts against K, stud pieces on the extreme ends of 
the arms of L, a crosshead on the outer end of M, a worm shaft, 
gearing into a worm wheel, which gives motion to the train of 
wheels actuating N, the pointers on the face of P, the dial plates, as 
will be readily understood by those acquainted with tho art. ‘The 
frame carrying the train of wheels, dia) plates, and so forth, is 
securely attached to the tube, and rotates round the worm shaft 
therewith. _ The tube, it will be observed, is formed with an open- 
ing at one side, for exposing the dial plates, and which opening is 
covered by Q, a sliding cover, which in Fig. 1 is seen open, and in 
Pig. 3 slightly open, showing that it is held in position by R, a baud 
or zone, under which the cover Q slides; S, a nob or projection for 
opening and closing the sliding cover Q, and the sides of which 
cover work in longitudinal grooves formed on each side of the 
opening immediately over the dials; T and T!, internal rings or 
diaphragms for strengthening the tube, to enable it the better to 
support U, the feathers or driving vanes by which the tube is 
rotated as it is drawn through the water; V and V, diaphragms 
soldered to the interior of the tube, and which carry the frame in 
which is mounted the train of wheels for actuating the pointers; 

VY, piece of metal in front of the truncated conical head of the 
revolving tube, through which passes, and is securely attached 
thereto, the fixed spindle or axle E. ‘This piece of metal on the 
rear end is formed with, or has attached thereto, X, a truncated 
conical flange or collar, which surrounds the point of the truncated 
conical head of the revolving tube, for the purpose of preventing 
seaweed, sand, or other foreign matter getting into the joint between 
the stationary piece W and the head of the revolving tube; Y, 
Fig. 1, a loop or eye screwed to the piece of metal W, which 
carries Z,a “thimble,” to which is spliced the log line, which line 
must be of sufficient length to allow the log when in use to fall 
sufficiently astern of the ship to be clear of the dead water. 

The log illustrated by Fig. 3 is internally precisely the same as 
that illustrated by Fig. 1, but is mounted in a, arigid metal frame, 
in which it rotates round the fixed axis, as seen at E, Fig.1, and 
on 8, pivot on the rear end of the tube, which revolves in a suitable 
bearing at the bottom of the metal frame; L, a swivelling catch, or 
stop piece, which consists of M and N, a longitudinal and trans- 
verse blade jointed to the rigid guard at N, and is provented turn- 
ing too far by means of O,a stop pin. 





Sovra Kensiyeron Musgtum,— During the week ending 9th 
December, 1865, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
8,505; on Wednesday, Thureday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m., 1,304; 
total, 9,809; from the opening of the Museum, 5,683,324. 
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GOSSELL’S IMPROVED APPARATUS FOR AD- 
JUSTING THE WEIGHT OF RAILWAY CAR- 
RIAGES, 


Tuis invention, patented by Mr. Otto Gossell, Moorgate-street, 
relates to a novel arrangement of weighing apparatus to be applied 
to the wheels of railway engines and carriages for the purpose of 
ascertaining the proportion which each of the supporting springs 
sustains of the gross load carried by the wheels and axles. 

The accompanying engraving shows in side elevation ‘the im- 
proved apparatus applied to a railway carriage wheel for the 

P raising it from the double-headed rail on which it rests. 
he —— may be described as a modified arrang t of steel- 
yard. It consists of a rectangular casting, which forms at once a 
base plate and a standard for the weigh beam and steelyard arm. 
The horizontal portion A of this casting terminates in a claw a, 
which, when the apparatus is applied to a carriage on a railway, 
rests upon the underhead of the rail or upon the foot, asthe case may be. 
The vertical portion of the rectangular casting or standard A! is 
fitted near its upper end with a graduated steelyard arm B, along 
which a weight 6 is capable of sliding. Jointed to this arm and 
pendent therefrom is a connecting rod C, which is jointed to 
the forked end of a lever D. This lever D is fitted at its opposite 
end with a claw of steeled iron d, which, when the apparatus is in 
use, is intended to bear against the underside of the wheel tire and 
lift it clear of the rail. The lever D is provided with a transverse 
knife edge d!, which bears upon a divided saddle piece e secured in 
dovetailed vertical recesses in the sides of the base plate A, but capable 
of sliding therein. This knife edge d' forms the fulcrum on which 
the lever D rocks when its longer limb is depressed by the action of 
the steelyard weight 0. 
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To adapt the machine to different heights of rails a sliding wedge 
F is employed. This wedge is forked for the same reason that the 
saddle piece e is divided, videlicet, to allow the claw end of the lever 
D to drop sufficiently low for its knife edge to bear upon the face of 
the saddle piece. The forked end of the wedge I’ passes under the 
saddle piece or between it and the bed-plate A, so that as the wedge 
is advanced or drawn back the elevation of the saddle e, and, conse- 
quently, of the claw end of the lever D, is adjusted. The wedge F 
is operated by a screw f, which is connected to its rear end s0 as to 
be free to turn. The screw / passes through a tapped lug cast on 
the bed-plate A. When, therefore, the screw is turned it will drive 
forward or withdraw the wedge as required, and thus adjust the 
elevation of the claw of the lever to the requirements of the case. 
In like manner the elevation of the base-plate above the ground is 
regulated by a screw-jack arrangement G. By this means a 
plummet g, attached to the upper end of the standard A!, is made to 
coincide with a fixed gauge point g', and thus the proper vertical 
adjustment of the standard is determined. The steelyard arm has 
a knife-edge fulcrum as usual, and it is provided with an index 6', 
which moves over a graduated segment face on the top of the 
standard. The connecting rod C is forked at its upper end to 
receive the steelyard arm, and a knife-edged pin (the knife-edge 
being downwards) serves to couple them together. 

In order to ascertain the strain upon the springs for the purpose 
of equalising the load upon the axles of a locomotive or carriage, 
one such apparatus as has been described is to be placed under each 
wheel in such a manner that the claw of the base plate A rests upon 
the foot of the rail, and the claw of the lever D grasps the under 
side of the wheel tire, having its fulcrum on the adjustable saddle 
piece e of the base plate. The apparatus being now so adjusted by 
means of the screw-jack arrangement G that the plummet g attached 
to the standard coincides with the gauge point, the wedge F is to 
be pushed forward until the steelyard arm B attains its normal 
position, which can be determined by the position taken by the 
index 5! with respect to the figures on the curved scale on the top 
of the standard. A weighing apparatus having been placed under 
each wheel of the locomotive engine or carriage whose weight is 
required to be ascertained, and the steelyard arms of each having 
been brought into a corresponding position, the weights bare to be 
placed upon the steelyard arms aud brought severally to such a 

sition thereon that the marker of each oe will stand at 0. 

Jach wheel must then be raised just clear of the rails, and the load 
of each separate wheel may be ascertained by referring to the scale 
marked upon the upper face of the steelyard arm. The greater or less 
difference in the results given by the different apparatus will show 
in the clearest manner the greater or less inequality of the load, and 
of the strain of the springs of the different wheels, which strain can 
then be regulated with ease and certainty. The sum of these 
several weights will be the gross weight of the whole engine or 
carriage. 

In order to secure the apparatus in position when used in connec- 
tion with a double-headed rail, as shown, a rock lever H is fitted to 
the under side of the platform. This rock lever terminates in a claw, 
which is inserted below the rail, and is caused to bind tightly 
against the under rail head by means of a pressing screw, which 
passes through the platform, and bears on the rear end of the rock 
lever. When, however, the weighing apparatus is applied to flat- 
bottomed rails, this movable claw will not be required. 








NEW GUN CARRIAGES. 


Tue iron frigate Minotaur, 6,621 tons, 1,250-horse power, Master 
Frank Inglis, under the command pro tem. of Captain F. A. 
Herbert, and manned by the crew of the Royal Sovereign, with 
supernumeraries from the Steam Reserve, went out of Portsmouth 
harbouron Monday afternoonand anchored at Spithead, where she will 
take in her ammunition and be swung to ascertain the deviation 
of her compass prior to starting for Portland on her trials of com- 
petitive 12-ton broadside gun carriages. The trials will be 
under the direction and superintendence of Captain A. C. Key, C.B., 
commanding her Majesty’s gunnery ship Excellent. Portland roads 
will be made the anchorage ground on her return from each day’s 
trial until their conclusion, when she will return to Spithead and 
await further orders from the Admiralty. The trials were intended 
to have been made with four carriages and slides ; but one, designed 
by Sir William Armstrong, not having been yet received from 
Elswick, they will be confined to the following three:— 

1. The Admiralty wooden pattern carriage and slide, fitted with 
eccentric rollers and other improvements suggested by Captain Key. 
The training gear is that of Mr. Cunningham (* Patent-topsail 
Cunningham,” as he is termed in the navy), and is precisely similar 


devised. It consists of a single port chain made fast on each side of 
the rear end of the slide, and leading thence by two single blocks on 
each side of the gun and its carriage, by the waterways to a crab 
winch fixed on the deck, entirely out of the way of the guns crew in 
working their guu in rapid firing, and also from its position not 
liable to injury from concussion on the ship's side being struck by 
an enemy’s shot. 

The weight of the carriage is 39 owt. 2 qr. 41b.; the weight of the 
slide, 38 cwt. 2 qr. 8lb.—total weight of carriage and slide, 
78 cwt, 0 qr. 12 lb. 

The principal, or, perhaps, more correctly speaking, the only 
recommendation this carriage possesses is its antiquity. Its objec- 
tionable features are the absence of an easily worked running in 
and out gear, and the presence of all the inherent defects and 
weaknesses of a wooden gun-carriage when applied to mounting 
ordnance of such exceptional weight as guns of twelve tons. 
Captain Key’s improvements have, however, so effectually reformed 
the character and power of the carriage and its slide that it will 
now act as @ most excellent test for comparison with the results 
obtained by the new pattern iron carriages and their slides. 

2. The Woolwich Arsenal, or Colonel Shaw’s iron carriage and 
slide. This carriage has single slides, strengthened with its iron 
framing. The compresser is a large iron clamp athwart the bottom 
of the carriage, and grasping the flanges of theslide. Thegun’s run- 
ninginand out gear is a flat endless chaiv, working over tooth-wheels 
at each end of the slide, worked by small hand-wheel levers at the 
rear of the slide. The slide is constructed of double T-iron, 
The training gear has been fitted under the superintendence of Mr. 
W. Lynn, assistant to Mr. Murray, the superintending engineer of 
Portsmouth dockyard. It consists of a cast iron bracket fitted with 
a chain pinion, and fixed on the ship’s side midway between the 
gunports. Upon the under side of the deck, directly below this 
bracket, between the ship’s beams, a transverse piece of shafting is 
fixed, having a chain wheel on one end and a bevel wheel on the 
other, the motion to the shafting being given by means of an 
endless chain between the chain wheels on the bracket on the gun- 
deck and the similar wheel on the transverse shafting below. The 
bevel wheel at the other or inner end of the transverse shafting 
gears with a similar wheel upon a short upright spindle which 
passes through the deck, and there is capped by a small chain wheel. 
Round this wheel an endless chain passes, attached to the slide of 
the gun-carriage, and to a single block on the opposite side of the 
carriage. The weight of the carriage is 34 cwt. 0 qr. 21b.; the 
weight of the slide, 43 cwt. 3 qr. 18 1b.; total weight, 77 cwt. 
3 qr. 201b. The main features of recommendation of this carriage 
and slide are lightness combined with strength, the acknowledged 
correctness of the principle on which it has been built, and the ease 
with which all its parts can be got at and repaired in the event of 
temporary injury during action without the delay of dismounting 
the gun. Its features of weakness are—a possible too great light- 
ness of metal to stand without damage the shock from the discharge 
of a 12-ton rifled gun, a faulty application of the compressors, and 
an absolute want of leverage power over the running in and out 
gear from a want of larger pinions and wheel levers. All this 
would be remediable in another carriage built on the same principle. 

3. Iron carriage and slide designed by and made under the super- 
intendence of Commander Scott, ber Majesty’s ship Research. 
This carriage has double, or box girder, sides of immense strength, 
and is filled in with wood to absorb the vibration of the iron if 
struck by the enemy’s shot. The gun is run in and out by endless 
chains, similar to Colonel Shaw’s carriage, worked by powerful 
pinions and hand-wheel levers, holding great control over the gun. 
The compressers are composed of three tapered balks of timber 
lying parallel with each other in the bed of the slide. From the 
bottom of the carriage four iron plates descend and fit in between 
these balks; through the sides of the carriage and through the 
upper edges of these plates are fixed right and left-handed screw 
levers, worked by wheel levers on each side, the whole forming a 
fourfold compresser of tremendous power. The slide is of equal 
strength and massiveness with the carriage. It is built on the box- 
girder principle, and traverses on raised metal racers, with hollow- 
soled trucks on Colonel Colquhoun’s plan. The training gear forms 
part of the carriage and slide; a longitudinal shaft running under 
the slide is fitted with pinions at either end, and works in a rack- 
way upon the deck next the fore-and-after racers. The gua runs in 
and out and trains, apparently, with great facility. The weight of 
the carriage is 2 tons 6 cwt., and of the slide, 3 tons 12 cwt., giving a 
total weight of 5 tons 18 owt. 

The chief apparent recommendations of Commander Scott’s 
carriage and slide are the ease with which all its parts cau be 
worked, and its evident ability to carry its gun and withstand the 
shock of its discharge. Its objectionable features in its present 
form are its evident cost of manufacture, weight of metal, and the 
objectionable metal rackway laid down on the ship's deck next to 
the raised metal racers. All these objections are, of course, 
removable in any second carriage and slide made on the same plan. 

The forthcoming trials on board the Minotaur are of the highest 
importance. If our ironclads can, by the mechanical aid of improved 
carriages, carry guns of twelve tons’ weight on their broadsides, they 
will not only do what the ships of no other naval power have yet 
attempted, but also what some of the most distinguished officers 
in the American navy have but just declared, as the result of 
their recent experience, to be altogether impracticable. In the 
“Report of the Secretary of the United States’ Navy in relation to 
Armoured Vessels,” printed by order of Congress, and containing 
all the official reports and documents on the subject received by Mr. 
Gideon Welles up to March 30, 1864, Rear-Admiral Goldsworthy, 
the officer quoted, says, in his “ Opinion of Ironclads,” sent in to 
Mr. Secretary Welles, and dated March 24, 1864,— : 

“ According to my impressions, a gun of 12,000 1b., fired with a 
normal charge of 21 lb. of powder, is about the heaviest that can be 
used to advantage in the broadside ports of any vessel whatever.’ 
After recommending that a gun of this weight should be made and 
fully tested and reported on, the rear-admiral adds :— : 

“I am fully aware that the New Ironsides has now on board still 
heavier guns and of larger calibre, carried broadside-wise—guns of 
16,000lb. in weight and Llin. in calibre—but I am not aware that 
either they or their carriages, which occupy so much space, have been 
subjected continuously, in action or at sea, to the effect of the use of 
solid shot, with charges of powder approaching one-fourth the 
weight of the projectiles. The test, no doubt, would prove palpably 
excessive in many respects. In all the actions of this vessel o: 
Charleston, the rule with her, a3 1 understand, was loaded shells 
with corresponding charges; and if she ever has resorted to solid 
shot with a large increase of charge, I am uniuformed of the fact. 

Our own opinion on this subject is very well expressed by Capt. 
A. C. Key, in his official report to the Admiralty on the smooth 
water trials conducted by him of the turrets and guns of the Royal 
Sovereign, and dated July 11,1865. Captain Key says, at page 3 of 
his report :— 

“No practical reasons exist why a heavy gun should not bs 
worked on a broadside with the same security as in a turret, and I 
am satisfied that there is no difference in this respect.” 

Captain Key at the time was writing of 12-ton guns, and he here 
appears to accept this as the maximum weight of the gun to be 
fought through a ship’s broadside port—that is a gun weighing 
26,880 Ib., in contradistinction to Admiral Goldsworthy’s opinion 
that 12,000 lb. must be the maximum weight. The American 
admiral, no doubt, meant his gun to be fought under extreme 
conditions of weather and the ship's motion, and, unless the 
Minotaur be subjected to these conditions during her trials of 
these new iron carriages, her cruise will prove valueless, 
and American opinion, in the main, be “found correct. What- 
ever may be the final results of the apparently interminable 
“Battle of the Guns,” the Admiralty by their selection of 
the 12-ton coil-built gun have made that weapon, for the 
present, the maximum of size and calibre for toe broadside 
ar tof the i lad ships of her Majesty’s navy, should the 





in every respect to the training gear fitted to the 12-ton broadsid 
gun-carriage on board the Excellent, where it is spoken of as the 
most simple and yet efficient means of training heavy guns yet 





Minotaur’s cruise prove the soundness of Captain Key’s ae. 
In their incomplete state, as smoothbores of 10°5-in. calibre, five o' 
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these guns bave been now for some time in the turrets of the Royal 
Sovereign, four in those of the Scorpion, three on board the 
Minotaur for trials of carriages, and there are also understood to be 
somewhere about 200 more at Woolwich waiting the 9-inch rifled 
steel tubes with which it has been determined to fit them. One 
rifled gun of the same weight, imperfect, however, in some part of 
its bore, is also on board the gunnery ship Excellent for drill pur- 
es. Whena sufficient number of the guns at Woolwich have 
received their steel tubes they will be exchanged for their smooth- 
bore brethren at present on board the Royal Sovereign, Scorpion, 
and Minotaur, and the formal entry of the gun as part armament of 
her Majesty’s navy may then be considered to have been effected. 
Turret ships, such as we have even at present, can certainly 
and work a much heavier gun than one of twelve tons, and will, 
doubtless, receive them when we can procure them. Our present 
difficulty lies in providing carriages fitted with such mechanical aids 
as shall enable us to mount and fight such guns efficiently through 
broadside ports; and to meet this, several inventors have come 
forward with carriages and their slides, and gear for running the 
gun in and out under sufficient control and all the conditions of the 
ship's movements at sea, for training quickly and steadily to any 
given angle, and for elevation, depression, &c. Preliminary trials 
have been made with both iron and modern carriages on board the 
Research and Minotaur, and valuable data have been deduced; but 
the first of a series of really prehensive petitive trials will 
commence on board the Minotaur, under Captain Key’s direction, 
during the present week, in the generally rough waters off the Bill 
of Portland.— 7imes. 








ATKINSON’S IMPROVED APPARATUS FOR 


DISPERSING SCENTS. 


This apparatus, patented by Mr. Edward Atkinson, Old Bond- 
street, ists of a combined re- 

servoir and disperser constructed 
substantially as hereafter de- 
scribed. The reservoir for con- 
taining scent or other liquid is 
formed with a neck open at top, 
and with a tubular outlet from 
the side of the neck or other 
convenient part. Inside the ap- 
paratus is placed a bent tube 
sealed at bottom, and with its 
curved or bent part made to enter 
the tubular outlet; this bent tube 
has a hole formed in its side 
at a slight distance from the bot- 
tom. 

The apparatus may be con- 
structed of any desired shape and 
size. In the accompanying en- 
graving, a is the reservoir, and 
6 the neck, which is open at 
top; c is a tubular outlet in the 
neck ;d is a bent tube inside the 
apparatus sealed at bottom, and 
with its bent part made to enter 
the tubular outlet c; ¢, is a hole 
formed in the side and near the 
bottom of the tube d. 

The dispersing of the scent or 
other liquid is effected by blow- 4 
ing down the open neck 6, when #! 
scent will be forced into the bent 
tube d through the hole e, and 
out through the open mouth 
thereof, at the same time that air 
will be expelled with the scent in 
the state of fine pray from the 
tubular outlet c; fis a, stand or 
support for the apparatus. 
































SUPPLY OF GAS TO PARIS. 


Now, that the Bombay Gas Company has made a fair commence- 
ment, and the Bombay public is beginning to realise the beneficial 
effect of what will eventually result in a complete system of gas 
lighting, it seems to us, says the Bombay Builder, that the question 
of the conditions under which the city ot Paris ‘is supplied with gas 
might prove of considerable interest ; because both the temper and 
habits of the people immediately concerned were somewhat similar, 
inasmuch as they were deficient toa certain extent in individual en- 
terprise ; and because the organisation of the Paris service is more like 
that which prevails in India than that which prevails in other parts of 
the dominions under the British Crown. It is true that the steps 
taken in the preliminary stages of the establishment of the Paris 
gas company are anything but of a nature to satisfy the minds of 
those who expect to see the affairs of a great municipality con- 
ducted on principles of honour or respectability; but when once 
the concession for the gas works was obtained the practice of the 
French company, in this case, has certainly been irreproachable, 
and there might be many lessons learnt from the manner in which 
they have conducted their monopoly. The fact is that the supply 
of a great public want will always become, sooner or later, a 
monopoly; and therefore it is desirable to surround the execution of 
the service with all manner of precautions; these should prevent the 
abuse of the position by those who may have obtained the privilege. 
The Paris gas company seems to be the one in which the various 
conditions that are imposed upon the exercise of the monopoly so 
granted to them are the most reasonable, and the best calculated to 
advance the public interests; and therefore we have thought that 
the incidental discussion of them might be of service in the present 
instance, now that Bombay has seen the streets of the town taken 
up (but in by no means all cases properly laid down again) for the 
purpose of gas lighting. 

The city of Paris had, before the year 1852, been lighted by no 
less than six companies, and it undertook the lighting of many parts 
of the town by means of its own contractors for oil lamps; the 
consequence of this was that there was an irregularity in the price 
paid per lamp, and a defective service in all cases where there was 
not an inducement to the gas companies to carry their mains. To 
the companies there was the inconvenience of having their capital 
invested upon a short lease, and of being exposed to the gradual 
confiscation of it upon the termination of the lease in 1863, at which 
time the town would enter upon possession of the whole of the 
canalization (as the French term the assemblage of mains that are 
employed for the distribution). Both parties, therefore, had an 
interest in agreeing upon a new treaty for the supply of gas; and 
the administrators of the six companies assembled together and 
appointed a certain number of their body to discuss with the Prefect 
and the Conseil Municipal, the terms upon which the service of the 
gas supply should hereafter be organised under one company. The 
city of Paris was in this case aided by the authority of a commis- 
sion of scientific men, consisting of M. Regnault, Chevreul, Morin, 
aud Pelig6ét, who were charged to discover the real price at which 
the gas could bs made; these gentlemen had at their disposal the 
factory of St. Cloud, in which every facility was given them to carry 
on their experiments. Of course the people employed by the gas 
companies found great fault with the conclusions to which the com- 
mission were led, and there was a fierce discussion raised as to the 
correctness of the experiments upon which they were disposed to 
base their report, which seemed to wax warmer and warmer in pro- 
portion as greater publicity was given to the report of these gentle- 
men. But in the midst of this turmoil the directors of the new gas 
company received an intimation that if a sum of £320,000 were 
paid to the Princesse Mathilde, the Imperial Government would 
cause all further discussion to cease, and the company should have 





the concession on the terms to which it would agree. Strange as 
this style of bargain may appear to unsophisticated minds, it was 
nevertheless carried out, the money was paid, and the company 
became the contractors for the gas lighting of the city of Paris 
upon what were virtually its own terms. These appeared hard 
enough on the company, but as it has always paid about 16 or 19 
per cent, it may be considered that they were at least favourable to 
the company and to the disadvantage of the ratepayers. 

The terms, then, upon which the Paris gas company have agreed 
to light that city are briefly as follows:—The six companies that 
had the previous contract for performing that service were to cease, 
and their several interests were to be me in one great company 
with whom alone the city would treat. The price of gas for the 
private consumers was made Of. 30 per metre cube, or 63. 8}d. per 
thousand feet, which amounted to a reduction of 25 per cent. on the 
price previously charged ; for the public use, it was made Of. 15 per 
metre cube, or 3s, 44d. per thousand feet, which amounted to a 
reduction of about 50 per cent. on the ——- price, The various 
establishments for the manufacture of gas in the interior of the 
town were suppressed, and they were replaced by new ones built in 
the exterior; as a consequence of this, canalization was entirely 
remodelled. A sum of 200,000 francs a year (£8,000) was agreed 
to be paid to the city, as rent for the pipes and the ground occupied 
by them; this sum was hereafter to paid in full, and the arrears 
of it were to be made up for the years since 1845. It was 
that the town should receive a tax of two centimes a metre cube of 
the gas made as a compensation for the octroi duties on the articles 
of consumption ; the city reserved to itself the right of sharing in 
half the profits of the company above 10 per cent. after the first 
sixteen years of the working; and lastly, it was understood that the 
pipes that served for the canalization should become the property of 
the city at the expiration of the lease, which was fixed at fifty 
years. The city of Paris expressly reserved to itself the right to 
make the gas company remove its pipes, and to replace them, at its 
own expense, in case the laying of the said pipes in subways should 
be found more advantageous to the town; and they provided that 
all the improvements of science ,then might be discovered 
should be at ouce applied for their service without giving rise to 
any additional charge. The gas was to be perfectly purified, and to 
have an illuminating power that was about equal to twelve wax 
candles of the English scale, though it is rather difficult to translate 
the French equivalent, which is based upon the consumption and 
the light of a Carcel lamp. It may be observed that the public 
lamps are fixed to burn with certain flames, and their rate of con- 
sumption is calculated upon the basis of the price of Of. 15 per metre 
cube; the company undertake, however, the expense of lighting 
and extinguishing, and of the repairs of the glasses, the city paying 
for the brackets and columns, but the company fixing them, and 
incurring all the expense of fitting them up. 

There are, in the treaty with the Gas Company, many precautions 
provided to be taken before they are allowed to light up the houses 
of private consumers, for the theory of the French administration is 
that the majority of their constituents know nothing of the laws 
that are set to work in this, or in apalagous cases; and therefore it 
it is necessary for the administration to take such precaution as may 
suffice to protect the public against the dangers that they may 
incur. It is not allowed, then, that the gas should be laid on to a 
private house, without the works being firstly inspected by an agent 
appointed to see that the precautions prescribed by the Prefect of 
Police are carried into effect; the choice of the fittings is subjected 
to the control of this official, who is entitled to order any works 
that he may think necessary for the ensuring good ventilation and 
the rapid removal of the products of bustion ; the quality of the 
gas is prescribed rigorously, and the registration of the metres is 
most jealously guarded. In fact, the precautions that are taken, if 
they be enforced, are of the most minute nature, and they would 
seem to show that the French people are habitually badly served by 
their servants, inasmuch as they treat the latter with an amount of 
suspicion that might almost justify their deceit. As was before said, 
the city of Paris has in this instance stipulated for a considerable 
diminution in the price of the public lighting, at the expense of 
the private consumer ; and it has, therefore “pro tanto” laid a heavy 
tax on those of its constituency who are desirous of enjoying the 
benefits of gas lighting. Such must always be the effect of the mode 
of indirect taxation, which is at the bottom of the inequalities that 
the French system of political economy entails upon the people 
subjected to it. The precautions that are introduced for the defence 
of the private customer are, therefore, but so many baits to deceive 
him, and enable the company to supply the quantity that is re- 
quired for the public lighting at a cheaper rate. 

The manufacture of in Paris isin the execution of this treaty, 
carried on in the establishments of Ja Villette, Passy, les Ternes, 
Belleville, des Quinze Vingts, or Charenton, Ivry, Vaugirard, St. 
Denis, Maisons Alfort, &c., for the fact of the Octroi being carried 
back to the line of the fortifications has made an alteration neces- 
sary in the position chosen for their establishments; and the 
company has also extended its operations, so as to include several 
of the communes that are outside of the limits of the city. The 
operations that are carried on at la Villette are, however, the 
ones which are the most important, and they will be described in the 
sequel. It may be stated that the total make of gas in this factory 
is about one-third of the total quantity consumed in Paris. 


The situation chosen for the central or the greatest establishment 
in the Paris Gas Company is very conveniently placed for access both 
by canal and railway. It is close to the fortifications, from which 
in fact it is only separated by the military road; and is bounded on 





exposed to the action of sulphuret of iron, mixed with powdered 
lime and saw dust, in the proportions of 1m. 00 cube of saw dust ; 
Om. 10 lime in powder; to 400 kilogrammes of sulphuret of iron. 
This mixture is susceptible of being renewed many times, and is so 
far preferable to the use of dry lime, about the disposal of which 
the French agriculturalists are not agreed. 

There appear to be some differences of opinion amongst the 
managers of the gas manufactories of Paris with respect to the dis- 
tillation of their coal, as to the time that the charges should last ; 
but the majority of them are decidedly of opinion that a great 
advantage is gained by a rapid succession and great heat. The 
charges that are generally employed are four hour charges of about 
half a ton to each retort; the yield of these is at the rate of 9,300 to 
9,500ft. enbe of gas to each ton of coal, and about l3owt. of good 
merchantable coke. The proportion of condensing surface is found 
to be about 20ft. superficial to every 1,000 cubic feet of gas; the 
proportion of purifying surface is found to be about 4ft. for the same 
quantity, and the washing apparatus is about in the same propor- 
tion. From the ap so house the gas 8 to the station meter, 
from whence it is conveyed to the gas holders, that are eight in 
number, and are 107 ft. in diameter, by a lift of 46 ft.; they are in 
simple lifts, and are supported in the ceutre, when down, upon & 
scaffolding. 

The distribution of gas to Paris takes place from these holders ; 
in the day time under the pressure of rather more than 1}in. 
ee 4 of 34m m), and in the night time of 3gin. to 3fin. (exactly 

5 to95mm). At present the gas is obliged to pass through mains, 
which are only 2ft. 4in. in diameter; and this circumstance ma 
possibly account for the comparatively high pressure under whic 
the gas is delivered, though the loss of gas in the Paris gas works 
is less than that of any of the London companies, for a reason which 
will be discussed hereafter. 

There are a number of works at la Villette for the purpose of re- 

ducing the coke to a manageable size, and for separating the breeze 
from it, that are well worthy of notice; but this branch of the 
service is so peculiarly local, and it is connected with so many 
details of the working of the Gas Company in this city, that it is 
questionable whether a fuller description of it would be of interest 
to the reader. The fact is that the gas company found that in the 
beginning of their working coke was a drug upon the market, and 
they have been obliged to introduce a description of stove that would 
be both economical and would meet the wishes of the population 
of Paris. These circumstances may not occur again, or they may 
occur under conditions so different as to require very different 
modes of handling the products. The same thing may also be said 
with respect to the disposal of the tar, ammoniacal refuse, and other 
residual products, which give rise to the establishment of various 
branches of commerce, all of which are carried on by the Paris gas 
company, but which we, in England, think are better mavaged by 
private chemical makers. Be this as it may, the results of the Paris 
gas works are that they derive from their coal :—gas, which sells 
or 1:000; coke, which sells for 0:200; tar, which sells for 0-020; 
and the other products, which sell for 0°002; so that the yield of 
these must be considered to be altogether insignificant, and hardly 
to be worth while undertaking. The means that are adopted for 
deriving useful products out of what would be otherwise the waste 
of the manufacture are, however, very clever; and should the 
subject be considered worth the notice hereafter, it will be returned 
to. It may be added that the use of tar under the retorts is here 
never resorted to; the tar meets with too ready a sale, and the es- 
sential oils that are derived from its distillation are too valuable to 
allow of any such application; the great use that is made of the 
ammoniacal liquor is for the preparation of sulphate of ammonia, 
that, oddly enough, finds the readiest sale in England, 

It is calculated that the total yield of the works at la Villette, 
in fall operation, would be equal to about five million cubic feet 
per day. This quantity is distributed throughout Paris, butis princi- 
pally consumed in the central and busy parts of the — 2 being 
supplemented by the mains that proceed from the other works, with 
which the mains from la Villette are connected. The French 
engineers, however, have adopted another system of leading mains 
to that which pane in England, which consists in the use of 
wrought iron pipes surrounded by a coat of bitumen, on what is 
called the “systeme Chameroy,” instead of cast iron pipes put 
together with spigot and faucit joints, in the o— that we gene- 
rally adopt. Great doubts are expressed by the English engineers 
as to the durability of this kind of pipe; but the experience of the 
Paris engineers, which has now extended over the period of 
twenty-four years, may be considered to be decisive on this point; 
nor can there be any cause at work with the passage of gas along 
the pipes that can be considered otherwise than favourable to their 
durability. At any rate, the results of observations made upon 
one thousand metres of cast iron and of wrought iron pipes, in the 
course of the year 1861, gave the following results, that seem to 
place the question pent doubt. The pipes yielded a loss of, as 





follows :— 
Cast iron. Wrought iron. 
In q of accidental breakag +. 160 oe =: 0°460 
” of use by time or depreciation 0°353 0°198 
vad of shaking of joint .. 177 0°520 


Guided by these results, which bave only confirmed the long 
practice of their engineers, the Paris Gas Company has proceeded 
to lay down as much as 72 per cent. of their main pipes in this 
style against 27 per cent. of cast iron pipes, and 1 per cent, of lead 
pipes. It is true that in Paris the service pipes are all of lead, 
when in England wrought iron is generally used, and this must be 
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the south by the Chemin de Ceinture and the Strasburg Railway, 
communicated with the Chemin du Nord by a short embranchment ; 
and with the canal St. Denis, that flows by the north western 
corner of the grounds of thecompany. The gas holders are erected 
on the south west side of the Cbemin de Ceinture; the retort 
houses; the coal stores, and the purifying houses, are erected on the 
north side of the same line; the establishments for the conversion 
of the residual products are situated on the south of the Strasburg 
line, and the preparation of the ammoniacai liquors is effected in a 
plot of ground that lies to the north-west of the retort houses, being 
separated by the high road to Aubervilliers. In this plot of land 
(that is by the way of more than 120 or 130 acres in extent), there 
is erected a retort house, that receives eight double settings of re- 
torts, that are grouped together in sets of eight, comprising seven 
retorts each ; so that there are 1076 retorts in all; but the yield of 
gas is considerably increased by the ovens in which the company 
prepares emothered coke, for the use of iron and brass founders, 
malting kilus, &c., at the same time that it derives from the gas 
given off during the process of manufacture a profitable use. The 
style of retorts generally used is a single clay retort, 2m. 50 (8min. 
2} sec.) long, of the usual D shape measuring about 2{t. 4in. wide by 
itt. high, internal di i The di ioa of the coke ovens is 
calculated to convert at a time about six tons of coal, which by the 
way only yield from 8,000 to 8,300 cubic ft. per ton, of a rather in- 
ferior gas, and about 13 cwt. of smothered coke; there are fifty-six 
of these ovens in all. The retorts in the gas-house communicate 
with an hydraulic main, which is now made to serve for each bed of 
retorts; and the gas passes from this to a system of condensing 
pipes, that are assembled in groups of three ranges of ten pipes 
each, to the double set of retorts. An exhauster is here set in 
motion, for the purpose of relieving the pressure on the re- 
torts, which is set in motion by a steam engine of about 16-horse 
power ; there is a second engine, it must be observed, employed to 
produce motion in the gas that is obtained from the ovens, and the 
different operations of the condensation, purification, &c., of 
this gas gives rise to a especial service distinct from the 
ordinary operations of the factory. From the condensers the gas is 
carried across the court yard to the upright coke towers, which it 
enters at the top, and is therein subjected to a process of washing, 
for the purpose of extracting the tar and part of the sulphur and 
ammoniacal liquor that it may bring over with it. It then passes 
through a tank, where it is further washed, and parts with its excess 
of ammonia ; and at last it passes through three purifiers, where it is 








d to have a upon the loss by leakage ; 
but in Paris the total loss that was ascertained to have occurred in 
this manner, in the course of the year 1863, was a shade more 
than 10 per cent.; whereas the average loss of the London gas 
companies has been estimated at 25 per cent. of the total of the gas 
made—it was 10,083,678 metres cube upon 100,833,258 metres cube, 
ascertained at the consumers’ meters. It is questionable whether 
the greater care with which the operations of the Paris Gas Com- 
pany are conducted may not account for much of tbe difference 
that is thus recorded; but this appears certain, that the loss 
through the wrought iron mains is less than with cast iron 
ones ; and the expense of transporting them would be considerably 
less than would be incurred in the case of the latter, which would 
be an object of considerable importance with the Bombay Gas Com- 
pany. 

From the report that was presented to the shareholders of the 
Paris Gas Company, in 1864, it appeared that the total consumption 
of gas in that town, whose population amounted to about 1,650,000, 
had been in the preceding year about 3,567 million cubic feet, and 
the company had been forced to increase their powers of production 
to 4,041 millions. The canalisation which had sufficed to supply 
this quantity was 546,861 metres in the old Paris, 424,985 metres 
in the newly-annexed zone, and 165,346 metres in St. Denis and 
the district called the Banlieu. The returns that were made to this 
body were of the most satisfactory description, as they showed that 
the operations of the company sufficed for the payment of about 17 
per cent. per annum, which there was every probability would be 
surpassed in the course of the next year. It seems to us unfortu~ 
nate for the interest of the gas consumers that the participation of 
the town in the benefits to be derived from the sale of gas will 
oppose auything like ,a reduction of price; but the French people 
like the indirect manner in which their revenue for municipal 
services is raised; and, provided they be content, there is little 
reason why foreigners should find fault with the system that they 
may adopt. 

It may be added that a considerable sum appears in the accounts 
of the company to eover the expense of the hire of meters, branches, 
maintenance of service pipes and cocks, and also for the fire-clay 
works which the company has established. The accounts say 
nothing about the outlay incurred in trying the Siemens plan of 
heating the retorts, though the expense incurred for this purpose 
must be very considerable. 

The works are under the general superintendence of M. Gayflier, 
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Ingénieur en Chef dés Ponts et Chaussées, and of M. Canus, Jngénieur 
ordinaire of the same corps; who are assisted by a staff that is com- 
posed of men of decided ability in their profession, and that is full 

alive to the importance of the duties that devolve upon them. It 
must be, however, considered that there is every inducement to the 
directors of this company to lay out a large sum of money on the 
working, and none to induce them to save—at least, after the town 
shall enter into partnership with them in the profits of the con- 
cerns. ‘The establishment is therefore managed in the most 
complete and the most painstaking manner, which forms a striking 
contrast with the English system of conducting affairs of a similar 
description , there is, in fact, an amount of red tapeism about the 
service of the gas company of Paris that would cause an English 
gas director to give up the management of it in despair. Yet the 
success of the company must be, to a great extent, dependent on 
the —,. with which the accounts are kept, and the means that 
are adopted to control the outlay. The town, too, has a direct 
interest in knowing every detail of the fabrication ; the private 
consumer, also, has an indirect interest in knowing to what extent 
the monopoly that has thus been given presses upon him ; and, 
therefore, the style of the Paris Gas Company, in managing the 
details of the administration of that service, must be considered 
to be worthy of study—if not absolutely of imitation—in all its 


parts, 

The municipality, it may be added, have a series of inspecteurs, 
who are charged with the superintendence of the public lamps and 
the details of the private fittings ; they have also a number of veri- 
Jicateurs, who are charged with the control of the quality of the gas 
in the various parts of the town. The management of the piping 
is under the orders of the Ingénieur chargé des eaux et des egouts 
(at present M. Belgraud); and the general control of the manufac- 
ture and distribution of the gas is under the orders of the Jngénieur 
chargé du service des plantations et des promenades publiques (at 
—— M. Alphand). ‘The regulating the of the pany 

transacted with the Prefect of the Seine; the Prefect of Police 
has to do with the questions that may arise as to the purity of the 
ges, and the pressure at which it is delivered. In fact, all possible 
ig gre are taken, apparently, to ensure the full performance 

y the company of the conditions of their contract; and it must be 
said that they do so in a large and liberal spirit. 


Miseaat Or at Trowsaince.—Our correspondent writes that, in 
consequence of the ground under the steam boilers of Messrs. Brown 
and Palmer, cloth manufacturers of Trowbridge, sinking, excava- 
tions were made to a depth of twenty feet, where the earth was dis- 
covered to be on fire. Further investigations led to the discovery of 
the same kind of unctuous clay as that found in Yorkshire. ‘lhe 
Trowbridge clay has been submitted to a test, and a fine, clear mine- 
ral oil extracted therefrom. ‘The fire from tne boiler-holes seems to 
have communicated with the oily clay, and this accounts for the 
rapid sinking of the ea th.—Bristol Times. 

A New Pier ror D wiisu.—It will be remembered that a few 
months ago, at an influ utial public meeting held in the Dawlish 
Town Hall, it was resolved that a committee should be formed for 
the purpose of providing Dawlish with a pier, which work is ex- 
pected to be commenced early in the spring. The general feeling of 
the inhabitants is understood to be in favour of the undertaking. 
The pier is to commence near the railway station, and run out into 
the sea about 800ft. in a southerly direction. It is to be constructed 
for the unlading of all kinds of merchandise, and will be provided 
with warehouses, It will also form a promenade for visitors. 

Deep-Sea Sounpinas.—In taking deep-sea soundings the great 
difficulty, says the Mechanics’ Magazine, is to determine the exact 
moment at which the lead touches the bottom. Several very inge- 
nious contrivances for overcoming this difficulty have been devised 
of late years, but none of them have proved so successful as one 
which has just been suggested by M. Hédouin, of Lyons, seems to 

romise to be. M. Hédouin proposes that the sounding-line should 

a kind of light telegraph cable, enclosing two carefully insulated 
wires, both connected at one end with the lead, and at the other with 
the two poles respectively of a voltaic battery, and that the lead 
should be so constructed that on touching the bottom it should make 
metallic contact between the extremities of these two wires, and 
thereby cause the instant passage of an electric current, It is 
obvious that this current could be made either simply to give warn- 
ing by ringing a bell, or otherwise, of the lead having touched the 
botiom, or to put in action an automatic brake, and so prevent any 
more line passing into the water. 

Someruine Reatty Nover.—Many of our readers may have 
ailed to notice in our weekly list, the following remarkably funny 
specification, Does the inventor mean a pun in the last lines? “ This 
invention relates to means for determining the truth or feasibility of 
alleged spiritual manifestations, The inventor constructs a close 
room and uses a peculiar light therein. He paints the walls, floor, 
and ceiling with care, and filters the light that is used. The room 
must be close, and have no open door or window. It should be air- 
tight, though some air may be admitted for ventilation, but it is 
better to have a reservoir of air held under pressure in a tank in the 
room, to be allowed, on turning a faucet, to escape into the room for 
comfortable breathing. It will issue from the room through un- 
avoidable apertures. The light used may be that from the combus- 
tion of hydrocarbon, but it should be made to pass through a liquid, 
coloured blue, black, or violet. So little light should appear through 
it (however much gas may be burned) that the room will seem 
entirely dark at first, but the person shut in will grow to perceive 
the light, and objects in the room will become visible. In such a 
room, with this light, there will be a chance, if any chance exists, 
that spirits may become distinctly visible. The reason that spirits 
are not seen, it may be assumed, is that the light is too coarse; it 
passes through them, and does not reflect from the surface. In order 
to see them at all, it would, therefore, appear that the light must be 
exceedingly minute, and, therefore, it must be filtered. The kind of 
paint proper for painting the walls, floor, and ceiling of the closed 
room is that which in chemistry is known as being akin to carbon. 
Dolomite or magnesia properly prepared is good. Spirits of turpen- 
tine or alcohol may be employed for mixing the paint.” 

Tue Invo-Evrorean TxLecrarn.—John Henry Greener, tele- 
graphic engiueer, of London, formerly of Eterley, near Bishop 
Auckland, has just returned from Bagdad, after a sort residence 
of ive years in that city, in connection with the Indo-European 
telegraph. Iv December, 1860, Mr. Greener was sent out by the 
British government as — engineer, to accompany Col. A. 
B. .Kemball, C.B., (her Majesty's Consul-Genseel Bagdad), to 
inspect and report upon the condition and capabilities of the line of 
telegraph already established by the Turks from Constantinople to 
Bagdad, with a view to open out a direct telegraph communication 
between India and England, via the Persian Gulf. He subsequently 
accompanied the surveying expedition for taking soundings, and 
for fixing positions of stations, &c., from Jask, to the head of the 
Gulf of Fao. Afterwards he, in company with Col. Kemball, 
traversed the country through Mesopotamia to Garneh, making ar- 
rangements for constructing and establishing the line through the 
Arab district. Mr. Greener superintended the construction of the 
line through the whole district, and ultimately joined the wires 
coming from India on the one hand and og = on the other, thus 
completing on the 19th of January, 1865, the long desired com- 
munication between London and India. The line of telegraph in 
Turkey has, on its completion, been handed over to the Turkish 
government, as was previously agreed upon; and its management 
(or rather mismanagement) is now entirely in the hands of the 
Turkish authorities. Mr. Greener has arrived in London, the work 
for which he was sent out to the East having thus been completed. 
He travelled overland through Asia Miuor, &c., to Vienna, At 
Vienna it was his melancholy lot to see his wife, who was returning 
with him from Bagdad, succumb to an attack of typhus fever, which 
she caught at Constantinople. She was buried in the Protestant 
Cemetery at Vienna, on the 13tb inst., thus adding another name to 
that of Colonel Steward and others, who have died in connection 








with the carrying out of this telegraphic communication with India. 





LETTERS TO THE EDITOR. 
We do hold ourselves responsible the opinions 
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THE ATLANTIC CABLE. 

Siz,—The unfortunate history of this cable seems to have calied 
strongly into play the minds of scientific men, and I feel no doubt 
that the knowledge they now possess will enable them to accomplish 
what, if successfully carried out, may fairly be considered the 
greatest achievement of the age. That it will be carried out 
triumphantly, and soon, I have not the slightest doubt; but it is a 
matter for grave consideration whether the proposals at present 
before the public are likely to succeed in doing so. 

It is also a matter for consideration, particularly for those who 
intend to invest their savings in a project of the kind, whether, in 
the proposals alluded to, sufficient attention has been paid to the 
lessons of experience on the subject of deep sea yy oy Hn 
whether inattention to those lessons may not Love led to the failure 
of the last attempt. 

If such should turn out to be the case, the shareholders have 
themselves alone to blame. Never has the Government performed 
its duty to the public more satisfactorily than in this matter. Never 
was there a more careful public inquiry into any subject than into 
that of submarine te! hy. 

It would be almost im ble to select a committee better qualified 
to conduct such an inquiry than that selected by the Board of Trade 
and the Atlantic Telegraph Company; and I believe it would be 
equally difficult to obtain more valuable evidence from witnesses 
better prepared, both from scientific and practical knowledge, to 
give the utmost amount of information that exists on the subject 
than was obtained from the forty-three gentlemen who were 
examined. 

It is sufficient to observe that such a number of witnesses com- 
posed of such gentlemen as Professor Thomson, Admiral Rous, Sir 
©. Bright, Professor Hughes, Captain Washington, &c., were 
examined by a committee of the following gentlemen, viz.:— 
Douglas Galton, C, Wheatstone, William Fairbairn, and Geo. P. 
Bidder, committee appointed by the Board of Trade,and Edwin Clark, 
Cromwell F. Varley, Latimer Clark, and Geo. Saward, committee 
of the Atlantic Company, to be assured that the utmost amount of 
information on the subject bas been obtained. 

The result of this inquiry, extending over a period of nine months, 
has been carefully elaborated and condensed in one of the most 
valuable reports perhaps ever submitted to the public, signed by 
those gentlemen whose names I have given above; so that inatten- 
tion to such a report where the interests of millions are at stake 
and an enormous amount of money involved, must be considered 
altogether inexcusable, and (where the parties who have not attended 
to it are the losers) seems quite unaccountable. In this report I 
find the ae conditions laid down as indispensable for sub- 
merging telegraphic lines successfully, viz., at page 29 it is stated :— 

* All the evidence which we have collected on the subject tends 
to show that no cable should be laid without detailed survey being 
previously made of the bottom of the sea where it is to be laid, in 
respect both of the irregularities of the surface and of the material 
of which the surface is composed. These materials should be sub- 
jected to analysis to ascertain whether they are likely to produce 
any chemical action detrimental to the cable, and the course in which 
the cable is laid should be selected with a view to avoid as far as 
possible any bottom upon which either mechanical or chemical 
injuries are to be apprehended.” 

And at page 30— 

“So important is the selection of a proper site for a cable that 
soundings should be taken at least every two or three miles, and 
much more frequently when any great irregularity is indicated by 
those soundings. In this way dangerous reefs and precipitous spots 
might be avoided, and generally, with but little diversion, favourable 
ground might be found.” 

, gon finally, at page 35 the entire subject is summed up as 
OMOWB i— 

“ Before the route in which a submarine telegraph cable is to be 
laid is decided on a careful and detailed survey of the nature and 
inequalities of the bottom of the sea should be made, and that line 
selected where thee are fewest probabilities of injuries from 
mechanical or chemical causes, and where (if possible) the depths 
are such as to allow of the cable being raised for repairs. In such 
a survey it is of more consequence to ascertain the relative 
differences of level of the bottom of the sea at every step than the 
actual depths; and it would be of great advantage for this purpose 
if some instrument could be devised which would enable the actual 
outline of the bottom of the sea to be traced. The actual position 
in which a cable is laid should be defined with the greatest precision 
attainable to facilitate future repairs.” 

I also find it stated at page 30, that— 

“It has been found almost impracticable to recover cables that 
have been laid in greater depths than from 300 to 400 fathoms.” 

And at page 9, in reference to the first Atlantic cable after its 
failure on the 1st September, 1857, it is stated— 

“ Attempts have subsequently been made to repair the cable, but 
the decay from rust of the outer covering, which, as before men- 
tioned, consists of strands of very fine wire, has prevented the cable 
being raised without breaking.” 

I also find at page 26— . 

“ Wire, however small, will break with its own weight at a length 
of about three miles, and an iron rod, however large, breaks at tho 
same length; the strength being of course in proportion to the area, 
and, therefore, in proportion to the weight.” 

When we reflect on the value of the report from which the fore- 
going extracts have been quoted, and the source from which it 
emavated, we naturally ask ourselves have the conditions so 
autboritatively laid down as indi ble for fully submerg 
ing telegraphic lines been complied with in the case of the last 
Atlantic cable, or cre the hopes for the recovery of that part of it 
now at the bottom of the Atlantic which are held out in accordance 
with this report? I fear not. In the first place, has such a 
detailed survey of the bottom, as is there stated to be necessary, 
been made? or has such an examination of the mechanical and 
chemical causes calculated to injure a submarine cable been carefully 
attended to ? 

So far as I can learn the conditions necessary 
by the committee in these cases have been, I fear, too much over- 
looked ; but more especially is the hope entertained by the Atlantic 
Cable Company for recovering the lost line at variance with the re- 
port, which states that it has been found almost impracticable to 
recover cables that have been laid in greater depths than from three 
hundred to four hundred fathoms. 

It is also stated in the report as an ascertained fact, that iron wire 
of any thickness will break of its own weight at or about a depth of 
three miles, and I believe the Telegraphic Company had taken pre- 
cautions that the cable would bear any strain to which it was likely 
to be subjected; but, as a native of Valentia observed when the 
Great Eastern was starting with it, “the weakest part of the cable 
was the strongest, and that it would be sure to go at a tender 
splice ;” the result would appear to show that the Irishman did not 
make such a great blunder after all. The discrepancy, however, 
between the mode pursued by the Atlantic Company and that re- 
commended by the Government report, is a matter entirely fur the 
consideration of the shareholders and that portion of the public who 
intend to invest their funds in the speculation. 

The object | had in view, when commencing this letter, was 
more to atiract the attention of scientific men to the subject of sub- 
marine telegraphy in geveral, and I only quote any partic’ 
company for the purpose of illustration. ; 

I stated at first that the failure of the last attempt at laying the 
Atlantic cable had brought strongly into play the minds of scientific 
men who have been paying attention to the subject ; my reason for 
thinking so was that I find since its failure ten or a dozen gentlemen 
have taken the first step to procure patents for improved 
methods of submerging telegraph cables. 
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There is one of these patents, however, to which I would direct 
ed ay “a ped attention, the final specification of which has been 
pve A = and the great seal obtained. I enclose a copy of the 
8 cation. 

The originality and novelty of the method proposed in it are 
such as to attract immediate attention, and if practicable will un- 
doubtedly supersede all other methods of submerging deep-sea 
telegraphic lines. It is nothing less, you will perceive, than a pro- 
poral to submerge telegraphic lines by suspension from the surface 
of the sea. 

The mere fact that by this method the weight and expence of all 
protecting sheathing would be avoided, and thus at one stroke 
reduce the cost of a line two-thirds. That it can always be got at 
readily when required for repairs, and that there can be no risk of 
total loss in any case, places the project in such a position as to 
command the attention of all scientific men. If practicable there is 
no reason why two or more lines might not laid across the 
Atlantic during next summer on this principle. 

The practicability of the method is now, however, the chief 
giesten, and undoubtediy the means proposed by the patentee are 

th simple and apparently effective. Experiment upon a small 
scale has proved the soundness of the inventor’s theory ; but as a 
means of eliciting the opinions of other scientific men upon the 
practicability of carrying out the system upon a large scale, perhaps, 
you would kindly give insertion to this letter in your columns 
together with such a description or other notice of the invention as 
you can find room for without infringing too much upon your 
valuable space. Suspension. 

{The suspension system of laying long cables at sea is not 
new. Our readers must judge for themselves of the value of the 
means by which our correspondent proposes to carry it out in prac- 
tice.—Ep. E. ] 





APPLICABILITY TO ALL DWELLINGS OF A HORIZONTAL 
SMOKE VOMITORIUM, 


Sm,—When engaged in experiments to ascertain the heat-pro- 
ducing power of the Atmopyre, or the fictile apparatus in which 
gas is burnt, and the heat accumulated to any degree of intensity 
necessary for the radiation _—— I found that combustion was 
interrupted by the action of very slight currents of air. The gas 
flame surrounding the earthenware burners was so sensitive that to 
maintain it in our it became necessary not only to protect it 
from the slightest gust of wind, but to ensure the unimpeded escape 
of the products of combustion. 


An idea prevailed in the minds of purchasers that my atmopyric 
fire was peculiarly fitted for grates in which ordinary fires would 
not burn without smoking ; and thus my attention was turned, on 
the very threshold of my undertaking, to the means of ventilatin 
ordinary chimneys, in such a way as to command the occurrence o 
a constant upward draught. 

The ascent of the nascent gases arising from combustion may be 
impeded by two different causes. First, in a still and humid state of 
the atmosphere, chimneys are filled with a body of air very nearly 
saturated with vapour, and consequently so conditioned as to resist, 
instead of aiding, the first feeble pressure of the rising smoke or 
hea’ ases. This hindrance, however, is only temporary, it can 
only exist during @ perfect atmospheric calm, and is easily overcome 
by the intrusion into the shaft of an ignited torch. 

The most frequent and pertinacious impediment to the easy 
escape of smoke consists, secondly, in the disturbing effects of air 
currents upon the chimney finials, which are generally terra-cotta 
pots, or contorted zinc tubes. It is a law in pneumatics—the 
necessary consequence of the universal force of gravitation—that 
large and strong currents of air overrule and attract to themselves 
all minor breezes. impulse of wind is simply its local weight, 
but a degree of rarefaction is produced on the edge of every 
current, which causes an influx of the adjacent quietair. A strong 
gust or heavy torrent of wind approaching an ordinary stack of 
chimneys of course displaces the lighter atmosphere round about, 
and, descending into the flue, drives down the ascending smoke. 

When undisturbed by such moving columns of air, the tranqail 
atmosphere permits the ascent of smoke or rarer air, which obeys 
the law of gravitation as implicitly as all floating bodies on the 
surface of water. It is by the lateral pressure of the colder air that 
the heated products of combustion are made to shoot upwards to 
the sky. : 

In Geter that the column of smoke should disembogue itself 
freely from its channel of escape, the chimney, it is necessary to 
prevent the approach to, or rude contact of the wind with, the im- 
mediate vent of the flue; and this result is perfectly secure’ by the 
subdivision of the current into minute rills of air, which tranquilly 
commingles with the lighter reservoir of atmosphere retained in 
and around the chimney-pot or other finial. 

To prove that the safe issue of the smoke may be thus effected I 
have constructed a simple apparatus, consisting of six moderator 
lamps placed in a row, and having their chimney-glasses terminating 
in an | tube or oblong chamber, the calibre of which must be 
four times as large as the sum of that of all the lamp-chimneys. 
The top of each glass projects to the height of a few lines into the 
interior of this receptacle, which 1 have named the “ vomitorium.” 
Each end of the vomitoriuam is obturated by a perforated door, of 
which the apertures are of such @ diameter as will suffice to permit 
the free exit of the products of bustion and yet annihilate the 
disturbing atmospheric current. My little contrivance shows the 
practicability of this double effect. 

In the hands of the architect this vomitoriam would take the 
form of an arcaded substitute for the prevalent stack of chimneys. 
This arcade would extend from the front to the back apy of the 
building, and into it each flue should open, protected by a collar or 
rim a few inches in depth. Each end of the arcade or tunnel 
should be closed, upon the principle already explained ; and as this 
perforated or partially-shut aperture of the air sewer at each extre- 
mity would open on opposite aspects of the house, the air within 
would be always in motion, and the state of chimney arising, as 
described, from stagnant moist air, would be prevented. 

A careful observation shows us that the aerial phenomena exhi- 
bited in my apparatus occur as follows :—The jet of smoke issuing 
into the vomitorium rises to its roof, and gradually flows outwards 
through the outlets provided; the external air enters through the 
inferior holes and moves inwards along the floor of the tube, thus 
keeping up the atmospheric equilibrium ; and the combustion of the 
fuel ig maintained in perfect regularity. Two further disadvan- 
tages may be obviated by the adoption of this invention: it will be 
no loi necessary to raise low chimneys to the level of lofty ones, 
as the vomitorium is effective at all heights; and a portion of the 
great percentage of heat now lost might be saved by inserting 
vomitoria between the floors of houses instead of at the top, and 
thus warming by radiation some portions of the building. __ 

The sure expulsion of the products of combustion is one impor- 


* The invention consists, principally, in submerging marine telegraphic 
cables by suspension, peed of laying them at the bottom of the sea as 
usually done. In carrying out my invention I propose to suspend the cable 
by means of lines, cords, or chains, of any suitable material, from buoys or 
other similar contrivances, placed at suitable intervals along the line of 
communication and floating at the surface of the water, so that the sub- 
merged cable shall be suspended, say, at a of about one hundred to 
two hundred — —-> _—- “Ss water a coast to ou. 
By thus submerging telegrapbic es on P P P ’ 
length of the cde wire between two given termini is considerably 
shortened and the expense greatly diminished. Instead of using buoys 
floating at the surface of the water as above described, the suspending lines 
may be made in a tubular form, and themselves contain the buoyant 
principle, for example, if a vulcanised india-rubber tube two hundred 
fathoms in length be attached to the cable and filled with cork dust it will 
oat in a perpendicular direction (its upper end merely appearing at the 
surface of the water), and will suspend or support the cabie at adepth of two 
hundred fathoms. It will, of course, be understood that the — 
apart of these buoyant tubes, their diameter and the quantity of cork op 
which they contain must be so proportioned to the ht of the length 
cable which each has to support, that it will float a perpendicular 
position in sea water with its upper end just appearing at the surface. 
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tant means of ventilation, but not the only one; it is equally 
important to find an aditum for fresh air as an exitum for impure 
vapours. It is necessary, however, that this supply of oxygen 
should be so introduced as not to lower the temperature of apart- 
ments too much. 

During the colder months in this climate the health of the very 
young and very old demands that» by the aid of architectural 
covering and artificial combustion, @.minimum temperature of 
55 deg. should be sustained in. the indoor atmosphere. Under that 
degree of warmth diseases are Caloric and oxygen are 
equally indispensable to life, bat in our climate the latter is much 
cheaper than the former ; and the dislike ‘of ventilation manifested 
by the poor classes is not always without reason. 

Walls and roofs should be t in order to protect the body from 
excessive radiation into the cold ‘air,’ Good personal clothing 
should serve the same pu’ apd plentiful nutrition added to 
these means may preserve the strong in health y when in 
exercise) at a lower temperature; but for delicate:subjects artificial 
heat is required. 

Without air, which is the generator of heat, the above-named 
conservators of heat would be useless. The heat-producing elements 
of food must combine with the oxygen of the air,in order to impart 
heat to the blood; but this most essential pabulum of life has 
scarcely obtained due attention ‘fom, itects—it is only permitted 
to penetrate houses clandestinely, and it, consequently, enters by 
jets and draughts. . : 

_I have thought that such an important purpose as the supply fo 
air to the dwellings of man and the domestic animals is deserving 
of an especial provision, and that the approach of this our most 
beneficent guest sbould be honoured with an avenue. 

I have, thercfore, proposed that between each storey of every 
house a space be especially reserved for th@ reception of air, and 
which shall freely communicate with the surrounding atmosphere. 
Between this area and each subjacent apartment a dia) should 
be interposed, perforated with small orifices for the descent of air. 
This ceiling might consist of several , which should be 
easily movable on rollers by pulleys, and the quantity of air to be 
admitted could be nicely regulated to suit the temperature. The 
fresh air would thus descend in a gentle shower, and the used air of 
the underlying room would be pressed upwards into the atmo- 
spheric reservoir described. : 

Such a mode of ventilation would be particularly suitable for bed- 
rooms and the chambers of the sick, as by\preserving a constant 
equilibrium it renders draughts inpoate and affords sufficient 
pressure to insure the rapid ascent of smoke or other gas and spoilt 
air up the chimney. - 

As I am at present prevented by my state.of health from reading 
my projected paper ‘On Certain Principles of Architectural 
Physiology,” before the Royal Institute of Architects, 1 should be 
much obliged by your insertion of this;section of the subject in 
your valuable periodical. ih 

I take this opportunity of saying that. have now no other than a 
scientific interest in the atmopyre, which has become an indis- 
pensable implement in the chemical laboratory, and is otherwise 
very widely available, 

D. O. Enwarps, M.DjM.R.C.P., and F.B.C.8. 


DRAUGHTSMEN’S HOURS. 

Sin,—A short time since a well-written article, followed by a few 
letters, appeared in your columns relative to the long hours of 
draughtsmen. At the large engineering establishments in Man- 
chester and the neighbourhood the present working hours in a 
confined office varies slightly, but I think it will be found that from 
eight a.m. to half-past six or seven is mostly the rule, with the 
chance of working till ten or eleven o’clock as overtime. It is well 
known to be an unhealthy occupation, being constantly in a leaning 
position with the board pressing against the chest, inducing con- 
sumption at an early day. It isa very noticeable fact that an old 
draughtsman is rarely seen; he either dies or turns to something 
else. It may be that masters will not take much notice of a few 
letters in a newspaper, but chester draughtsmen 
combine or form a socie of bringing more 
prominently under the notice, and inducing the heads of these 
establishments to shorten the hours '0F labour t0 éight hours a day 
for ordinary time? 1 can only say I'8hall be willing to contribute 
towards any expenses that may be incurred for this aBject. 


A Draveutsmay. 
Leigh-terrace, Stockport-road, Manchester, 
6th December, 1865. 
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THE FAN ACCIDENT AT SHEFFIELD.» 

Siz,—Referring to your aticle on the fan accident at Sheffield, 
will you permit us to add a few remarks ? 

In the first wr the s of the fan was not at all excessive 
and quite insufficient to the fan by centrifugal force. The 
velocity at the circumference of the disc was, as you stated, 13,250ft. 
per minute, while we test our cupola fans to at least 20,000ft. per 
minute, and there is not one in a thousand which breaks from cen- 
trifugal force at this s It is much more likely that the pulley 
of the countershaft will give way from centrifugal force and the 
strain of the strap than the fan disc; and we know of several in- 
stances where this actually took 

_We use a special mixture of the toughest metal for these fan 
discs, and “feed” them most carefully while cooling. We have 
used cast iron shafts for these fans, because nothing wears so well 
at high velocities as cast iron on cast iron. As you very justly 
remark, a cast iron shaft is angries to one of wrought iron in point 
of stiffness, and the disc is safer if cast in one piece with the shaft 
than if bored and keyed on, as the key-bed must weaken the 
ng and if the key is driven home too much might lead to a rup- 
ure, 

In our opinion the chief cause of the breakages in fans is due to 
their driving bands or belts, which are inaectabhy applied very 
much heavier than n » and soon put the fan out of order. 
But whether the fan may have been previously in good order, or 
otherwise, it must be evident to any one that, if a driving band 
breaks while running at the high velocity usual with fans, it is 
capeble of exerting a blow or pull more than sufficient to cause a 
breakage of the fan, of whatever material it may be made. 

It was to obviate the danger of such accidents that we have, for 
a long time, been engaged in perfecting a machine for producing 
blast in which no straps are applied. We refer to our “ blast engine 
or steam fans,” consisting of a fan and a turbine steam engine on 
one and the same spindle, the fan being thus driven direct, without 
bare repping +? os aoe A,’ the same object we 

» some time, mgly urged the adoption of “ compound 
fans,” in which the blast, condensed by one =~ is Fito a 
second one, and is by it still further condensed. Of course, with 
such fans a higher pressure of blast can be obtained than any ordi- 
ey fan can produce while running at one-half the speed, or even 


As already explained, notwithstanding the complet3 security 
oe. these oy “7 Goanjeny of nag will use the 
lan, on account of its it cost bei: d 
reluctance to depart from old customs. See 

Tae Norts Moor Fo A 
Oldham, Dec. 11, 1865. per CB. ore 





PETROLEUM AS A STEAM FUEL, 

Siz,—The chief objvction to the use of petroleum as steam fuel 
is certainly its excessive cost. At present the demand is greater 
than the supply; but it has been observed by one of your own 
correspondents, writing on this subject, “ mere cost is not the only 
element in consideration if, by its use, we can obviate other and 
greater evils also involving cost.” The Times observed, Feb. 22nd, 
1865 :—“ When steam more completely supersedes sails 
tice of long cruises up and down great tracts of ocean in distant 
regions of the world will fall necessarily into disuse. The fleets 











and squadrons which, under the pretence of guarding colonies and 
protecting commerce, are maintained at a vast expense on every 
ocean, will no more swell the estimates of each succeeding year.” 
the pes excessive price of petroleum likely to last ? 
Europe before long will not. be tributary to America for the crude 
material, every day new reservoirs of leum are being dis- 
covered ; the stores of Gallicia and in Moldo; Wallachia have yet to 
be fully developed. In March in the present year the crude petro- 
leum at Ibralia was absolutely unsaleable at £5 per ton; at Ploesti, 
in Roumania, the petroleum, including all expenses of collecting, 
transporting, and superintendence, was only, at first cost, £3 per 
ton—at least, it is so stated in a prospectus, privately circulated, 
for a Roumanian petroleum company. - This paper states that an 
eminent English surveyor, M. Fryer, of Glasgow, had visited Ploesti, 
and re that an almost unlimited supply of petroleum could 


be obtained from only one ion or grant in that district. 

We have it in Greece, ssia, and Germany. In India 
there is as much of ‘the oil at ‘oom as there are coals at New- 
—, We have it besides at and Oanada, and coal oil in 
Australia. 


Ourown Englishcoaland shale oils are soexcellent that they seemto 
have driven the American from our markets. The making these oils is 
destined to become oneof the! and most important manufactures 
in Great Britain ; it ismow only in its infancy. At present the first 
cost of making them is from £5 to £6 7 ton; the price £10 and 
£13. At Whitby the crude oil got by the Beckton process can be 
supplied in large quantities at £5 per ton, the first cost being less 
than £4—to be still further reduced by their placing the retorts 
in such position as to use the waste heat from adjoining blast fur- 
naces. 

As steam fuel I find the common shale oil not so strong as the 
natural petroleum. It vaporises only ten pounds of water to one 
of oil, while the American vaporises from twelve to fourteen pounds, 
These oils as fuel,are now well , and, by a very simple 
method, perfectly mastered. As it may interest some of your 
readers to describe their action, wHich is the exact opposite of coal, 
I will in a few words endeavour to do so, The oil is a very slow 
burning fuel; no more than nine pounds can be used per foot super 
fire-grate per hour. The first boiler at Woolwich only did 6:47 
pounds. It permits no rapid firing ; blue flame is impossible; it 
only requires a small amount of air. When too much is supplied 
it makes soot in quantity sufficient to shame coal. All this is 
against its use @s steam fuel; but as the oil wants no grate bars 
and no ash-pit,,it allows a double fire-grate surface to what can 
be obtained in.a.,cpal boiler. Two oil fire-boxes, with a. water 
space between them, can be formed in the space required by one 
for coal. A coal boiler, haviug. a fire-grate surface of 43ft. super, 
burning seventeen pounds of coal per hour, each pound 
vaporising eight pounds of water, ‘vse up 5,748 pounds of 
water per hour. The same, fitted up for oil, will have 83ft. super 
fire-grate surface. Table g. the consumption of oil, low, at eight 
pounds per foot, only 12} pounds of water, it will 
vaporise per hour 8,300;pounds of water; with common shale oil 
it mould be > sicipletel Sa me " . 

The oil is burnt up) \y- the petroleum coke— 
forms a skin on the surface-of the porous grate; and being ex- 
tremely porous itself, it would, when it became a few inches thick, 
form a grate superior to any that could be made by hand. The 
flame is of a lower temperature than that of coal. The coolest 

art of the fire-box is the roof over the flame. The great heat is 
in the tubes, which are filled from end to end with dense yellow 
flame. The heat is distributed uniformly through the body of the 
water, rendering all priming impossible. It is perfectly under com- 
mand, the full flame can be kept up for any length of time, lowered 
immediately, the oil being run into the grate exactly like gas unto 
a gaselier. When in full work the boiler requires less oil than at 
starting. The fire-doors are never opened, and the chief attention 
of the stoker or engineer must be given to prevent the flame 
making too much head,—a turn of the tap would send it above the 
top ¢ mes omy funnel. It can be bao the oil troughs 
emptied, the tubes swept, theseihingein admitted, and the boiler i 
full action in less than halfyen. éllthis without any smell ef 
oil, and without‘its beipg seen, no ash or dirt of any kind. The 
English oils make more smoke than the American, but a small 
thin tall funnel is alone required for them all. «| 

34, Kensington-square, : C.J. Ricuarpson. 
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ENGINEERING QUALIFICATIONS, 

8m,—When “T. M.” wrote to 704 pin the above subject I pre- 
sume he did so with the view of inviting discussion. Such being 
the case, he has no right to impute a wish to bite or any improper 
feeling to those who may differ from him in opi mn. I can see no 
wit in his personality, ibly by iF canine simile, and 
therefore devoid even of originality, nor in his ‘subsequent use of 
slang. “ T. M.” has either not reflected upon the questions I asked—is 
not really acquainted with the actual requirements of civil engineers, 
or has made the same use of his pen that Talleyrand was wont to 
do of his tongue. To refer me to a treatise on conic sections in 
answer to “ inquiry whether mechanical engineers are generally 
well versed in them, is, indeed, ‘‘a thing which no fellah can 
understand.” To a somewhat too great lack of refinement | plead 
guilty, as well as to ignorance of what abstract truth in connection 
with enginezring may mean. “ What is truth ?” said jesting Pilate. 
Has “ T. M.'s” abstract truth any connection with the subject of 
Bacon’s Essay? If he had written truths, one might have had some 
glimmering of his meaning. However, whatever abstract trath in 
this case may mean, the subject in debate is the mathematical re- 
quirements of engineers. e may, therefore, lay aside the discus- 
sion of the abstract idea since the results of their investigations 
must always be concrete. 

By the new school I do not mean men of really scientific attain- 
ments (these are of old date), but pretentious prigs (“ T. M.” will 
pardon the slang), such as his diploma examination would ipfallibly 

roduce. It is by availing themselves of the labours of men of the 
ormer stamp that those who, as I said, know no more of mathe- 
matics than arithmetic and the very elements of mensuration, are 
fully competent to undertake any engineering work. It must, of 
course, be more satisfactory to the engineers themselves to know 
the reason as well as the rule, but that is foreign to the subject in 
dispute. If such knowledge were convertible into movey, its 
acquisition would be eagerly sought after; that it is not so con- 


bara! eed my assertion that it is not n . 

“ T, M.” has brought in living authorities to back his argument, 
I must therefore claim the privilege of criticism. Two of them, the 
most distinguished, I claim as examples on my side. To the labours 
of the first five all engineers are deeply indebted. Professor Ran- 
kine’s works on rail good text-| for his own pupils, and 
doubtless would be for all, if each subject were investigated on its 
= — bps is x _ case. 

‘o speak of raising the business of engineering to “such a proud 
standard of efficiency as to claim recognition J indeed one at the 
Papen is simply high-flown nonsense, and, compared with 

is examination programme, farcical. The term civil engineer 
seems to be surrounded by some magic influence which is in the 
way of all bonest discussion of the qualifications of those who claim 
the title. Suppose we lay it aside. Surgeon-dentists say that all 
professional men now have their specialities—we may therefore 
divide civil engineers into three classes—railway builders, dock 
designers, sewage removal and water supply undertakers. 

“ 'T, M.” is very much mistaken as to the application of the test 
(about which he is 80 witty) if he supposes it to be applied only to 
the leading men in any of the above branches. Lach is simply a 
practical business, which can only be learnt on works in progress, 
and any assistant who has been entrusted with, and successfully 
executed work, may claim the same designation as his master, and 
may then, but not till then, honestly undertake an independent 

ice. The leading men are too busily employed getting upon 
resh work, and in other ways have ge ly too much on hand to 
do more than choose efficient assistants to whom they leave the 








details, so thet the latter really fulfil more important duties than 
“ T. M.” seems willing to allow. And here lies the great distinction, 
which must ever separate the profession of engineering from the 
other two; it is composed principally of hired servants, lt may 
be questioned if there are in her Majest *s home dominions more 
than twenty engineers who have an independent practice. I of 
course exclude from the list thoge who do work on coutract for 
other engineers. By-the-bye, *T. M.” seems to have forgotten the 
whole object of his letter, viz., to, answer, as he tells you, my 
questions. I did not ask him what he wished to do, but what 
materia! benefit young engineers were to derive from the adoption 
of his scheme—would the diploma enable them to get situations 
more easily, and at a higher pay? 

In to-day’s issue you give a mme of the engineering 
lectures at Glasgow. No doubt aielenee at such a course must 
be a good preparation for a youth before he becomes apprentice to 
an engineer, and would doubtices qualify him for ing such an 
examination as “T. M.” proposes. Of the real advantages of the 
course an outsider can form no opinion, unless he has the exami- 
nation papers before him and knows what tage of questions 
must be answered in order to gain the cer’ To show how 
highly degrees are honoured, * T, M.” quotes the Senior Wrangler. 
I am informed that all candidates for honours at Cambridge must 
show a reasonable proficiency in more subjects than his programme 
includes, though not in the calendar, before they are allowed to 
compete for honours. To compare the holder of such a diploma 
with a first or second class man in that list, of which the Senior 
Wrangler is head, is simply ludicrous. If he had sought for 
companion among the licentiates of the Middle Class Examinations 
he would have been much more near the mark, 

For his patronising kindness at the end, towards myself and 
“ Driver” 1 am much obliged; it was not, however, needed in my 
case—the engineer must answer for himself. Moreover, I am in 
some doubt as to his meaning. Those to whom Providence has 
imparted the brilliant but dangerous gift of sarcasm, can seldom 
frame a sentence untinged by its acerbity. 

Cowrracrors’ ENGINEER. 





Locomotives In Batatum.—(From our Correspondent.)—In conse- 
quence of the large increase of traffic upon the State lines, the 
Government is about to place 40 new locomotives upon them. The 
estimated cost of these engines is £96,000,--that is £2,400 per 
locomotive. 

Tue Lonpon’ anv Norta-Western Ramway.— A junction 
between the Hampstead and Kew branch of the North London 
Railway with the main line of the London and North-Western is 
now being made with all possible speed near Willesden. When it 
is completed it is the intention of the company to run several 
trains a day direct from Birmingham into the . i the City at 
Broad-street. This will not se accom nodat» Lirmiugham mer- 
chants, bnt give many engaged ry Aw the City an opportunity of 
residing on the classic ground of row-on-the-Hill, and other 
places which are now comparatively closed to would-be resiJents. 


Tue Temporary Mont Cents Ratuway.—( From our Correspondent.) 
—Messrs. Brassey, Fell, and Co. are about to commence the works of 
the intended tramway over Mont Cenis. The rails will be laid in 
the spring, and it is expected that in less than fourteen months there 
will be no longer any interruption between the railways of lly 
and \France. The saving of time which will result from the estab- 
lishment of this tramway will not be less than three hours on the 
distance of 47 miles separating Susa from St. Michael, and both 
passengers and goods will benefit from accomodation far superior 
to that already in existence. 

Tue Recent Coutrery Accipest near Haney. —(/'rom our Corres- 
pondent.)—The inquest on the bodies of the three men killed at the 
Brookhouse Colliery, near Hanley, by an explosion of gas on the 
28th November, was luded on dnesday. Additional evi- 
dence was given to the effect that, in spite of repeated warnings, the 
unfortunate men took lighted candles down the pit. It will be 
remembered that, hearing an unusual noise at the bottom of the 
shaft, t he banksman told the engine-tenter to draw up the bowk in 
which he deceased had just before descended, and that immediately 
after h had done so an explosion took place, filling the shaft with 
flame and dense smoke. The bowk hung suspended in this smoke 
over the mouth of the pit for upw of an hour, the people 
assembled being unable to approach it with safety, and, in fact, 
having no idea that two of the men were, as was afterwards dis- 
covered, lying in it the whole of thetime. Mr. Wynne, the Govern- 
ment inspector, examined the witnesses at considerable length, for 
the purpose of ascertaining whether all that was possible to be done 
had been done to rescue the deceased. It appeared conclusively that 
for a considerable time it was not safe to approach the shaft, that no 
one saw the bodies in the bowk when it was brought to the surface, 
and that the crowd assembled directed their best energies to promptly 
extinguishing the fire by closing the mouth of an adjoining shaft. 
Mr. Wynne said that in his opinion the men were alive when they 
were brought to the surface, for experience showed that in an 
explosion of foul gas the lapse of two or three minutes would not 
render resuscitation hopeless. The jury, alter consulting together 
for a short time, gave as their verdict, “* That the deceased came to 
their deaths by an explosion of fire-damp, caused by their descend- 
ing the shaft with lighted candles, contrary to the strict orders of 
Gough, the underground manager.” They also exonerated the pro- 
prietors and managers of the colliery from blame, and thanked the 
coroner (Mr. Harding) and the Government inspector for the search- 
ing inquiry which had been made. 

Puorocrapmic Society or Lonvon.—At the ordinary meeting of 
this society, on Tuesday last, Mr. Woodbury read a paper on his 
new process of photo-relievo printing. his is a first step in 
applying photography to book engraving, the whole of the process 
being mechanical, and the pictures finally printed from metal 
blocks in an ordinary printing press. When an alkaline bichromate 
salt is added to a gelatine solution, anda film of the compound 
allowed to dry, it becomes insoluble in warm water after exposure 
to light, whilst those portions not so exposed are not dissolved, but 
swell up in the water. The film is formed by pouring the solution 
over a thin transparent support, such as mica or collodion, and 
allowing it to dry in the dark. The mica side of the film is then 
placed next to the negative, and the latter exposed to light. On 
placing the film in warm water, the portions unacted upon are dis- 
solved off, and the picture stands out in relief. An electro- plated 
reverse of the picture may then be obtained, but the simplest plan 
is to place the picture under hydraulic pressure, in contact with @ 
plate of lead or type metal, and notwithstanding the soft character 
of the gelatine, a perfect reverse is obtained in the metal. A feather 
siwilarly treated, will thus produce all its most delicate downy 
filaments in lead. From the metal matrix the pictures have to be 
printed, the shadows of the picture corresponding with the de of 
the hollows. Hence a semi-transparent ink must be and 
ordinary printing ink is inapplicable. The ink is made of gelatine 
and lampblack, or any other suitable colouring matter, and the pic- 
tures have to be printed ata warm temperature to keep the ink 
liquid during the operation. Mr. Woodbury did not state whether 
the ink has to be changed with every different matrix used, as such 
should apparently be the case, with each printing block differing in 
the average depth of its hollows. The process being in its infavcy,. 
some very creditable pictures have been produced by Mr. Woodbary, 
who is going to illustrate all the photographic journals in a week or 
two, with his photo-relievo pictures. Major Russell and Mr. Dawson,. 
Professor of Chemistry, haviog resigned their position as members 
of the society, in consequence of alleged calumuious attacks u 
them in the society’s ‘*Journal,” and the latter gehtleman having 
published certain charzes against the qrentions, Mr. James 
Glaisher, F.R.S., in the “British Journal of Photography,” a 
special meeting to investigate the facts will be held on Toceday 
evening next. Mr. Glaisher has invited as large an attendance as: 
possible on that evening, when he will not occupy the chair. 
Among the 5; rs on Tuesday were Dr. Anthony, Mr. Jabez: 
Hughes, Mr. Mayall, and Mr. Cooper. 
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W. R. J. AND A. WOODWARD’S IMPROVEMENTS IN MELTING AND SMELTING FURNACES. 

















Tus invention, patented by Messrs. W. R. J. and A. Woodward, 
engineers, Queen’s Foundry, Manchester, consists, firstly, in 
arranging and combining furnaces for melting metals and smelting 
ores, 80 that air may be supplied thereto by applying and using in 
furnaces so arranged and combined, one or more jets of steam in the 
flue, funnel, chimney, or chimneys, leading from the furnace, thereby 
creating a partial vacuum above the fire or fuel in a state of com- 
bustion, the required air to support the combustion entering at 
proper orifices arranged at the lower part of the furnace. And, 
secondly, ia the construction of furnaces for melting metals and 
smelting ores according to the first part of the invention by arrang- 
ing and combining therewith steam boilers, and applying the waste 
heat of the furnace to generate steam for creating the partial 
vacuum above the fire, the sides of the furnaces, or the flues or 
chimneys, being formed wholly or partially of a hollow vessel or 
hollow vessels to coutain water, these vessels forming steam boilers ; 
or a hollow vessel or hollow vessels to contain water may be 
arranged in the flue of the furnace so to be acted upon by the waste 
heat. By these improvements the furnaces, boilers, steam engines, 
blowing cylinders, and centrifugal fans, commonly used for supply- 
== to furnaces for melting metals or smelting ores are lispensed 
with, 

The accompanying engraving illustrates the manner of applying 
these improvements to furnaces for smelting iron and other ores, 
showing a combined smelting furnace and steam boiler, according 
to the second part of the invention. It will be seen that in the 
lower part of this furnace there is one set of orifices c, for the admis- 
sion of air to the furnace, and that a large annular chamber for hot 
air is formed round the base of the furnace, which is supplied by 

ipesasshown. ¢@° are air-tight doors, so that the lower part of the 
urnace may be got at when required, ¢ being dampers for shutting 
off the hot air from this compartment when the doors ¢? are opened. 
The upper part of the furnace is formed into a boiler m. The 
chimney 9, passes through the centre of the boiler m, and is cased 
with fire-brick after passing through the water space of the boiler. 
The boiler m is provided with suitable safety valves, steam and 
water gauges; A! is the pipe for conveying steam from the boiler to 
the nozzle A, aud kare hoppers through which the furnace is 
supplied with material, which hoppers are provided with doors , 
each closed by a balance weight. 

The remaining figures show another combined boiler and smelt- 
ing furnace according to this invention. This furnace is similar to 
that described, except that the boiler is not all in one, but is formed 
of a series of boilers m, which are duplicates of each other, arranged 
together so that one or more may be lifted out of its place without 
disturbing the other boilers, and while the furnace is in operation. 
There is a steam pipe 4? encircling all the boilers, with which each 
boiler communicates by a pipe A‘, there being a suitable stop valve 
in each pipe, There is also a common pipe p* for feed water, with 
which each boiler is connected, the branch to each boiler having a 











FIG .3. 
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stop-cock. A Giffard’s injector may be used for each boiler, and | 
each boiler may have a separate safety valve. In changing a | 
boiler it is only necessary to disconnect the steam and water of the | 
boiler to be removed, and then connect these when the duplicate 
boiler has been placed in position. The boilers may be lifted by a 
crane in connection with a jib arranged to turn round the chimney | 
asa central pillar. The nozzle’ is supplied with steam from the | 
pipe 4° encircling the boilers, as shown 








Tae Screntiric Witness System.—A case was tried in the Court 
of Exchequer, on Wednesday week, in which Mr. Headley, the con- 
ase engineer, claimed a sum of upwards of £75 for service 
rendered to Mr. Dethick, a contractor employed in public works in 
course of execution for the Metropolitan Board, the services in 
question being performed by Mr. Headley in the capacity of con- 
sulting engineer in regard to the preparation of drawings, and what 
is named “ getting up” scientific evidence, in the matter of an 
action brought against Mr. Dethick, with reference to an explosion 
of gas resulting in consequence, as was then alleged, of the gas 
pipes being ruptured by some of Mr. Dethick’s workmen in the 
course of excavations made for the works in question. Mr. Headley 
asserted that he had rendered invaluable assistance as to the trial of 
that case, which was decided in favour of Mr. Dethick, from having 
started and worked out the theory that the explosion arose not from 
anything due to the works carried out by Mr. Dethick, but owing 
to an old fracture in the pipes which he said he had detected. As to 
this, however, Mr. Lindo, the attorney for Mr. Dethick, stated in 
his evidence, tbat in the trial of that case he did not rely particu- 
larly on Mr. Headley’s eviderce, but on the facts of the case as 
proved by Mr. Dethick’s other witnesses. Mr. Montague Chambers, 
Q.C., the defendant’s counsel, first addressed the judge (Mr. Baron 
Martin) to have the judgment declared in favour of the defendant, 
that he was not liable to pay anything beyond the sum of fifty 
guineas which he bad already paid into court, as beyond that sum 
he could show that the difference of amount was made up, as per 
statement of particulars (independently of manifest overcharges), of 
charges for acting as witness, which, he contended, according to the 
cases of Collins v. Godefroi (1 Barn. and Adolp. Reports), and Willis 
v. Peckham (1 Brod. and Biugham’s Reports), could not be recovered 
by action at law, and must be limited to the scale of allowances 
directed by the rules of court to be awarded by the Masters, the 
amount for professional men being only one guinea per diem. Mr. 
Baron Martin, however, declined to withdraw the case from the jury, 
observing that, although he considered it was a very wrong system 
that a man should accept employment in preparing and conducting 
@ law case as far as scientific points were concerned, thus constituting 
himself a partisan in the matter, and should then get into the 
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of law as to the remuneration of witnesses, who happened to be 
ientifi professional men, and who were compellable, like all 
other subjects of her Majesty, to come forward and give evidence 
as to any of the facts of a particular case which happened to come 
under their knowledge—as, for instance, if they witnessed an acci- 
dent in the street—had any bearing on a case where professional 
men were sought out and requested to come forward and give their 
scientific opinions in a particular case. Upon this Mr. Chambers 
addressed the jury for the defendant, pointing out that some of the 
charges appeared to be excessive, and remarking that it was 
monstrous that men should make it a means of livelihood to get up 
and assist in conducting law cases, and selling evidence, often, ac- 
cording to the plaintiff's witnesses, making very high charges if their 
party succeeded, and much more moderate charges in other cases. 
Mr. O'Malley, Q.C., in replying on behalf of the plaintiff, observed 
that he considered most unmerited obloquy had been attempted to 
be fastened upon @ most valuable and important class of men—the 
men of science—who came forward in law cases to enlighten our 
courts by the statement of their knowledge and experience, aud that 
he saw no good reason why it should be considered more improper 
for such men to assist in conducting a case, and then get into the 
witness-box and support their view of it, by giving their sworn 
testimony therein, than it was for an attorney to conduct a case, 
and then be sworn as a witness to testimony favourable to his 
client, often resulting in his winning his cause. Aud he specially 
alluded to cases where an attorney, who has made and superintended 
the due execution of a will, afterwards conducts a law case thereon, 
and isa principal witness in the cause. The jury (a special one) 
decided that the sum paid into court was, in their judgments, 
sufficient. 4 “ 
An experiment with peat has been made upon the New York 
Central Railway, and ab.ut 8,000 Ib. were burnt in running less than 
69 miles, or about 116 |b. to the mile. : : 
Coau-Diaaina Macutne.—A coal-digging machine has been exhi- 
bited at Pittsburg, Pennsylvania. The machine has on ove side a 
double engine, which may be worked with con pressed air or steam. 
The cylinders are 10in. in diameter, with a 7}in. stroke. The power 
is used to drive a series of cog wheels, which communicate with 
smaller cogs connected with eleven pairs of augers. These augers 
are 3ft. Gin. long, and 2jin. in diameter each. At the end of each is 
a drill, which tapers irom a diameter of 2}in. to a double point. 
The width of the whole set of augers is 4ft. Zin. When in the mine 
the machine rests upon a small track, along which it is propelled by 
its own power. Above this track is » pairof trams, on which the 
machine slides backward or forward as the augers penetrate the 
rock or are withdrawn, all the motions being performed by the ma- 
chine itself. It is calculated that 50 per cent. of the labour now 
necessary to take coal out of the pit will be performed by this dig- 
ging machine. Its bearing power will be from 5,000 to 8,000 bushels 








witness-box, and swear to give true and unbiassed testimony, yet 
he did not consider that it was by any means certain that the rules 


of coal in ten working hours. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication, 


Norice.—A Speciat Eprrion of Tot Encrveer is published for 
Forrien Crircutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

A. D. V.— We must beg to refer you to our advertising columns, There are 
so many excellent fans in the market that you can scarcely do wrong. 

2. T. L. (Manchester).— There is no doubt some force in your remarks, yet 
the arrangement we have adopted has met with such general approval that 
we should hardly feel justified in making an alteration. 

A Supsoriser.—IJt is not easy to determine the friction, because we know 
nothing of the curves on which the pipe is laid. Under favourable circum- 
stances the discharge should be 45 to 48 gallons per minute. 

T. C. B.—You can obtain a form of application for space at the Paris 
Exhibition by applying to “ The Secretary,’ South Kensington Museum. 
Envelope to be marked “ Paris Bxhibition, 1867,” in the corner. 

RET.— By Sickengen’s experiments it was shown that the tenacity of silver 
is to that of gold and platinum as 1915 are to 26°25. Any disparity 
between this result and that of other experimenters is easily accounted for by 
remembering that the quality of the mcterials cannot invariably be the- 


same. 

8. B. (Carmarthen).— Your boiler ought to supply steam enough to drive a 
piston 9°5 inches in diameter at the rate of 180 to 200 feet per minute, with 
@ pressure of about 50lbs. per square inch, developing Jrom 18 to 23-horse 
power. A good deal will depend on the quality of the coal and the draft. 
You may, of course, use two small cylinders of the same structure, 

R. A.—The principle is not a good subject for a patent. It has been em- 
bodied in nearly every locomotive engine fitted with c steam dome, in 
existence. Ina different form, the same device was applied to boilers years 
since. It was suggested in Alban’s treatise on the high-pressure engine, in 
which you will find drawings of cylinders so protected. 

T. C.—You have nothing to complaw of. You really expected a very 
great bargain, or, in other words, more value for your money than the 
money was worth, and you are disappointed because the other party endea- 
voured to obtain what you think to be more money than the value he gave 
was worth. As far as honesty of intention goes, we confess we see no 
difference between bargain hunters and those who cater to their tastes. For 
the rest we cannot be answerable in any way for the statements made by 
advertisers, but we exercise a very rigorous censorship. 

H. P.—The phrase *‘ nominal horse power”’ is never applied to locomotives. 
“ Nominal horse power” is merely a standard of size, not of power. It 
means a certain area and speed of piston and pressure, but these 
bear no relation other than one of haphazard to the actual conditions 
under which the engine is worked. The area of piston is, of course, fixed, 
but the pressure and the speed may change from minute to minute, or day to 
day. Your rule may be right in one district and not in another. The 
only accurate measure of the gross power ex+rted by an engine is the indicator. 

R.—Tne beam, if of fair quality, will require a strain of about 50 tons to 
break ut. The load due to the pressure of 30lbs. steam on your piston will 
be 12°4 tons. Therefore the factor of safety will not be more than four to 
one, which is too little. In engine work it should be at least eight to one. 
You can, however, make your beam strong enough at a very moderate out- 
lay, by simply hooping it all round over the flanges with a band of wrought 
iron *75 of an inch thick and 4°5 inches wide, shrunk on hot, but not too hot. 
A — beam of this kind is stronger than a cast iron beam of double the 
weight. 


BRASS GOODS. 
(To the Editor of The Engineer.) 
Str,—I would be much obliged to you if you or any of your corre- 


spondents could tell me the best way of keeping brass finished goods from 
tarnishing when under a glass shade or exposed to the air in a room. 


R. Yb. 





MEETING NEXT WEEK. 


INsT:TUTION OF Civit ENGINEERS.—Tuesday, December 19th, at 8 p.m:— 
The Annual General Meeting. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line average? 
eight words ; _blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 

nent, 

Tux EnGrngeR can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) lds. 9d. 
Yearly (including two double numbers) £1 11s. 6d, 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD KICHB; all other 
letters and communications to be addressed to the Editor of THB ENGINBRR, 
163, Strand, London, W.C. 
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PROSECUTIONS ACCORDING TO THE CHAIN CABLES AND 
ANCHORS ACT. 

THE disgraceful state, due to prefligate competition, in 
which the chain cable and anchor trade wallowed for so 
long, could scarcely be expected to be immediately replaced, 
even by the stringent Act passed last year. ‘The down- 
ward impetus of a trade, which has been in existence for 
nearly half a century, is not to be checked within six 
months’ time—the Act having only come into operation on 
the first of July last. In spite of the great satisfaction 
which the passing of the measure caused amongst the mass 
of the more respectable makers, it would even seem that 
the very outlay required on the part of those honestly 
intending to conform to its provisions has been an aid to 
those few who, in America, would manufacture wooden 
nutmegs, but find it more profitable in Eugland to make 
ships’ chain for sale but not for holding. Comptaints are, 
in fact, already being plainly heard that the Act is being 
evaded on a dangerous scale. 

Some time last month certain chain cable makers wrote 
to the Board of Trade, calling attention to the fact that 
the Chain and Anchor Testing Act is being evaded “ with 
the greatest effrontery.” The writers stuted that they 
had “a case in their own hands now of a chain and anchor 
being sold with untested particulars.” ‘They offered to 
give every information on the matter if the Board of 
Trade would only “ take up a prosecution, or authorise the 
writers or some one else” to do so in the name of the 
Government. They naturally enough pointed out “the 
great injustice” in being called upon by the Board “ to 
psy £50 for a liceree,” to obtain which they had to expend 
some £800, and then allowing competitors to go in and 
sell their chains as though there were no law to the 
contrary, and thus, by defying law, gain a considerable 
advantage over those who have complied with the require- 
ments of the Board. They then went on to urge instart 
gy on the part of the Board, as the case was very 

ent. 





We understand that the Board .~ through the Se- 
cretary of the Marine Department, that they saw no reason 
in that case why they should make such a departure from 
their usual practice as to constitute themselves public pro- 
secutors. They informed the applicants that it is open for 
all those who are interested to prosecute for any infringe- 
ments of the Act; and that such proceedings can be insti- 
tuted without any official preliminary sanction. With 
respect to the complaint that the Board of Trade had put 
licencees under the Act to the “expense of” £50 for a 
licence, to obtain which “these licencees had to expend 
some £800,” it was answered, and truly enough, that it 
was not the Board who had done this, but the Statute. 
This is so far correct, as the Act was forced on the some- 
what unwilling hands of Mr. Milner Gibson by a large 
majority in the last House of Commons. Like most peo- 
ple, Government Boards do not like an increase of their 
responsibilities ; and it was only in deferenee to the very 
generally expressed wishes of the shipping interest that 
the Government lent its influence in the House to the 
passage of the Bill of Mr. J. Laird and Sir J. Elphinstone. 

Now it certainly seems a hard case that respectable 
manufacturers, after undergoing such great expense under 
the Act, should be called upon to submit themselves to 
the additional expense and contingent annoyance involved 
in carrying out the police regulations, so to speak, of the Act. 
But, on the other hand, it would be a strong departure 
from precedent, it would be an undertaking of which the 
end could not be foreseen, if the Board of Trade were 
themselves to undertake such prosecutions. ‘The Board 
of Trade is not an office of Police. It is here again that 
we see the great need for a public prosecutor. Hundreds 
of evils are in existence in this country, which might be 
greatly lessened if the means existed of bringing crimi- 
nals to justice in the absence of a private prosecution. 
To take, for instance, another branch of the functions of 
the Board of Trade. If there were only a public prose- 
cutor, flagrant contraventions by railway companies of 
existing regulations for the safety of the public could be 
reformed. When, as occurred some months ago, locomotive 
boilers are tested by steam, and explode during the opera- 
tion, killing several persons—when this occurs, and is 
nevertheless soon forgotten, it seems time for some change. 
But these small reforms escape the notice of the great men 
who wish to leave their mark on the “boasted British 
“ constitution ”—to use the words of Mr. John Bright. 

To wait for changes of this kind would be to wait till 
great injury had been done; and the most practical course 
to take, would be to examine whether a remedy cannot 
be drawn from things as they are at present. The pro- 
visions of the Chain Uables and Anchors Act are, indeed, 
sufficiently stringent; and they are sufficiently so as to 
set a stamp upon the offender himself, from which no 
reputation could well recover. According to its 12th clause, 
“ If any person shall stamp, or assist in stamping, any 
chain cable or anchor with the stamp of any tester, or 
with a stamp or mark purporting to be the stamp of any 
tester, without the authority of the tester, whose stamp 
shall have been so used or counterfeited, or with any other 
stamp or mark, for the purpose, or with the intention of 
passing such chain cable or anchor, or of allowing or as- 
sisting in the same being passed as a chain cable or anchor 
duly tested and stamped under the powers of this Act,” 
then any person so offending shall be guilty of a misde- 
meanour, “ or in Scotland of an offence, and for every such 
misdemeanour of offence shall be liable, at the discretion of 
the Court, to be imprisoned for any term not exceeding two 
years, with or without hard labour, and with or without 
solitary confinement.” The same penalties are to be visited 
on any one knowingly selling any chain cable or anchor “ so 
wrongfully marked or stamped ;” as also upon any person 
who “shall write out and deliver to any person any cer- 
tificate or document purporting to be a certificate under 
this Act,” knowing at the time that individual chains and 
anchors referred to in the docament have not been properly 
tested and stamped. 

Under existing circumstances, therefore, we cannot do 
better than recommend makers to adopt the advice 
of the Board of Trade, and to themselves undertake 
any prosecutions under the Act. A single convicted 
offender would be like a kite nailed to the barn-door ; after 
being chained up for two years with better chains than his 
own, the fraudulent maker would be as little likely to re- 
sume his old trade as a goldsmith convicted of forging the 
Hall-mark. ‘That such a prosecution should be undertaken 
by an association of honest makers, constituted for the pur- 
pose, is an obvious thought; and it is no less obvious that 
it}would be to the interest of Lloyd’s Vigilance Committee 
to at least subsidise such an association. 


THE WERCULES TARGET AND THE 600-POUNDER GUN, 


THERE appears to be some prospect that the great cause, 
Guns versus Armour-plates, will soon be decided. For 
some years we have gone on spending enormous sums of 
money on the rather peculiar species of litigation by which 
it was hoped that a decisive verdict would be gained. 
Experiment succeeded experiment, and, as each new target 
went the way of its ancestors, another still stronger was 
brought into the field to beat one set of guns, and to be 
despatched in turn by another set. The “ latest thing in 
guns,” as our readers are aware, is the 600-pounder, and 
we shall not be very far astray if we assume that its 
powers, whatever they are, will not be exceeded for a 
couple of years at least—a space of time long enough to 
permit us to turn out a very considerable fleet, at something 
more than aconsiderable expenditure. It is somewhat com- 
forting to find that the contest between guns and plates has 
for the present practically ended in a drawn battle. The 
600-pounder has failed to penetrate the Hercules target ; but 
the target has failed to afford absolute protection to a crew. 
As the 600-pounder represents the ultimatum in guns, so 
does the Hercules target represent the ultimatum in urmour- 
plate defences, as far as regards ships of war. Grave 
doubts are entertained as to the possibility of carrying 
8in. and Qin. plates at sea, and the existence of these 
doubts would, of course, be a point in favour of the gun, 
were it not that there is fortunately also a doubt as to the 


feasibility of carrying aud woking a 22-ton gun, to say 
nothing of the curious questions as to its probable endurance 
which will obtrude themselves on our notice. Upon 
the whole, we are disposed to believe that for the present 
the targets have slightly the advantage, because it is always 
possible to build a ship large enough to even a foot 
of armour ; but although it is equally true that it is pos- 
sible to build a ship on board of which 22-ton guns can be 
worked, it by no means follows that we are sure of having 
reliable guns to work. There is but one 600-pounder 
just now, and Sir William Armstrong is its prophet. How 
long it may be until other prophets arise, preaching the 
immediate advent of other 600-pounders, we cannot pre- 
tend to say. ‘The great gun we have already shows symp- 
toms of weakness, and yet it is not very easy to suggest 
a method of making one which shall be stronger. Nine 
inch plates can be rolled with more certainty than 600- 
pounders can be made; and just so far and no further, the 
target has proved successful. But this success, small 
though it be, is sufficiently decided to revive the drooping 
hopes of those who have taken the side of the plate, and to 
render it good policy to set about the construction of the 
Hercules forthwith. 

The Hercules target is officially described in the follow- 
ing words :—* The lower half of the Hercules target is faced 


“ with Sin. iron, the upper with Qin. iron; behind both is . 


“ 12 inches of horizontal timber divided by four horizontal 
“ plates, then a skin consisting of 2?in. plates, the whole 
“being secured to the ribs, which are 10in, deep, filled in 
“ between with vertical timber. Behind the ribs are two 
“linings of horizontal timber 18in. deep, not bolted, but 
“confined by 7in. iron ribs insideall.” Inside the innermost 
wood packing there is, of course, another 3in. skin, making 
up the whole thickness to four feet. It is not proposed, we 
need hardly add, to plate the entire broadside of the ship 
after this fashion. There is probably at this moment no 
vessel afloat, excepting the Great Eastern, which could 
carry such an enormous weight and encounter a sea way. 
‘The Hercules will be plated as we have described round 
the water-line; and in one sense she will therefore be im- 
penetrable. For the rest we presume her designer will do 
the best he can. 

Last Thursday the target was tested at Shoeburyness. 
In all seven rounds were fired with the—as regards 
rifled guns—almost unprecedented charges of 100 lb. of 
powder, and shot weighing 5751]b. to 5801b, Qn the 
whole, the skooting of the gun at a range of 700 
yards appears to low been much more satisfactory 
than could have been expected, judging from our ex- 
perience of past trials ,with lower charges. This, no 
doubt, was due to the higher velocity of the shot. ‘The 
particulars of the experiment, according to the reports of a 
semi, if not wholly, official character, may be briefly stated. 
The first charge consisted of a steel rifled shot of 575 lb. 
weight, fired with a charge of 100 1b, This shot left the 
gun with a velocity of 1,420ft. per second, and struck the 
target at 700 yards’ range with a velocity of 1,280ft., bury- 
ing itself completely, breaking the rib of the ship imme- 
diately in the wake of the blow, and snapping off a consider- 
able number of rivet heads from the innermost skin. The 
second round was a repetition of the first, and, except that 
the shot deflected a little upwards, owing to its having 
struck where the target received the extra support due to 
the deck of the vessel, the result was nearly the same, 
After this a chilled iron Palliser shot of 580 lb. weight, 
fired with the same charge from the same gun, struck the 
target with 1,330ft. velocity, and close to the hole made by 
the preceding round. The effect produced by this shot 
was very great. The inner skin and ribs of the target 
were torn asunder and a great quantity of the pieces of the 
shot were forced through, as langrage, into the ship. A 
third Palliser shot of chilled iron struck the same Sin, plate 
fairly, penetrated it completely, and lodged in the backing, 
cracking an inner rib. A blind steel shell followed, and 
struck the Yin. plate, breaking it up to a serious extent, but 
effecting very little penetration. 

These results are tolerably conclusive. Still, we should 
like to know what effect live shell would have produced ; for 
after all it is generally acknowledged that shell, and shell 
principally, will be used against ironclads in naval warfare. 
It must be borne in mind that a maximum amount of mischief 
can be effected by a shell, even without complete penetre- 
tion, lodging in the backing, just within the armour-plate, 
and their exploding. Shells rip up and disorganise the 
entire structure; and even though they do not at once 
carry death and destruction in-board, the first shell opens 
a door of entrance for its successors, The amouut of 
potential energy expended by a solid shot in perforating or 
smashing a target cannot be greater than that due to the 
weight of powder fired within the gun. But a shell 
carries with it additional energy in the shape of the powder 
contained within its iron maw, and this can be exerted 
without throwing any additional strain on already over- 
taxed ordnance. Twenty pounds of powder, we may rest 
assured, will do more damage to a target if exploded at the 
moment the projectile has just entered the backing, than 
thirty pounds fired in the gun previously. And it is very 
excellent policy to divide the work between the gun and 
the shell, by just enabling the former to plant the latter as 
a mine, in the locality where it can explode to the best 
advantage. 


THE COLLAPSE OF A BOILER-FLUE AT ABERCARN. 


As we observed last week, while we were writing, 
this matter was just then being investigated before a 
coroner’s jury. ‘The results of this investigation can 
be very briefly recounted. At the adjourned inquest, held 
on the Wednesday of last week, the solicitor for the pro- 
prietors of the works opposed, as strongly as he decently 
could, the wish of the jury to have the aid of a Govern- 
ment Inspector. In spite of this, however, and in spite of 
the fact that the jury, as stated by the coroner, were 
“under the impression that if they make an application to 
Government they would have to pay the expense,” it was 
determined that the coroner should write to the Home 
Office for scientific assistance. This hedid. But the reply 





was such as might haye been expected from the Sleepy 
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Hollow of the Home Office during the Parliamentary recess. 
Now we are aware of several cases in which the wishes of 
a jury, thus expressed, had been complied with by Sir 
George Grey. The Home Office have, in fact, more than 
once obtained leave from the authorities of the Board of 
Trade to send down one of the Board of Trade Inspectors 
of Railways to the scene of the disaster, Perhaps when 
Parliament is sitting such an application would have more 
effect; but this time the mild appeal of the coroner failed 
to arouse the Home Office authorities from their sleep of 
hybernation. All the answer the coroner got was an ac- 
knowlegment of the receipt of the letter, “reporting the 
explosion of a boiler at Abercarn, by which six persons 
have lost their lives,” and the informetion “that there is no 
such inspection at the disposal of the Government,” coupled 
with the advice “ that the jury should apply to some com- 
petent engineer in the neighbourhood to examine the boiler, 
“and give evidence.” ‘This letter was read by the coroner 
to the jury last Thursday at the beginning of the proceed- 
ings. Under these circumstances, the matter was very soon 
settled. The principal engineer of the works first gave his 
evidence; three engineers, called by the solicitor for the 
proprietors, followed suit ; and after the observation of the 
coroner, that “the scientific witnesses had distinctly and 
positively stated that they thought the boiler was in “ good 
‘working order,” the jury could return no other verdict 
than that “they found that George Jones (one of the six 
men who have now died) was killed by the accidental col- 
lapsing of the tube of No. 3 boiler at the Abercarn Tin 
Works, on the 22nd day of November last.” Even the 
poor recommendation to use glass-gauges was omitted. It 
need scarcely be said that we do not agree with this verdict ; 
and we think that it can be shown that every additional 
particle of evidence adduced last ‘Thursday, confirms us in 
the opinions we expressed last week :—That the flue did 
not collapse from over-heating through too little water ; 
nor from over-pressure through too much steam; but simply 
and purely from neglected repairs—from an extended leak, 
the danger of which was increased by the quick firing of 
three puddling furnaces, and the absence of a glass water- 
gauge and of a steam pressure-gauge. The whole case is 
an example of a complete abortion of justice, and of the 
utter inability of a coroner’s jury, unaided by an indepen- 
dent expert, to arrive at the truth of a case involving en- 
gineering difficulties. 

The first witness examined on Thursday week was the 
principal engineer at the Abercarn Tin Works, who stated in 
his evidence that he found that the tube “ had collapsed 
“‘ from one side alone.” He nevertheless thought that the 
tube had collapsed from want of water, though he “ would 
‘not swear that there was not a sufficient quantity of 
“‘ water.” In answer toa jury, he further said that “the 
“whole force is sideways ;” and how, this being the 
case, the collapse could begin from the top is rather 
more than we or any one else could explain. ‘The 
following witness gave what we consider—especially 
when it is taken cumulatively with the statements of 
the engine driver—conclusive evidence that the water had 
not fallen too low. He said that when the engine driver 
was trying the cocks the second time the water came over 
him ; and from “ its being cold (the man was nearly 18ft. 
“from the boiler) he concluded that there was plenty of 
“water.” The engine driver seems to have been a very 
steady man, and he certainly had much presence of mind. 
Immediately after the tremendous explosion, which in- 
stantly caused a panic amongst the rest, he set to putting 
out the fire of the puddling furnace which had remained 
undamaged. This man swore most positively that there 
was sufficient water; he proved that he had used the gauge 
cock, and he further said that “although it was a very 
“ windy night, he could not have mistaken the sound of 
steam in the cock for the sound of water.” And we fully 
believe him. 

We now come to the evidence of the scientific experts 
called by the proprietors. Of these the chief engineer of 
the Ebbw Vale Company was first examined. We may as 
well say at once that he contradicted himself; that some 
portions of his assertions refute the others; and that his 
evidence showed mach ignorance of many of the most im- 
portant points relating to steam boilers. The descrip- 
tion and the dimensions he first of all gave of the 
boilers tally with those we published ‘ast week. He 
then said that he was “of opinion that the tube col- 
“lapsed by a slight (!) overheating of the plates, the 
“ boiler being at that time short of water.” He “could 
“ not tell the temperature; the over-heating, he thought, 
“ was very slight—nothing like the red point.” Slight as 
it was, however, the sage of Ebbw Vale considered it suffi- 
cient to cause a collapse. What are the facts? Mr. 
Fairbairn, in his report to the British Association (1856), 
“On the Tensile Strength of Wrought Iron at various 
Temperatures,” says that he observed no effect on the 
strength of plate iron up to almost 400 deg. Fahrenheit. 
Now 400 deg. make up a considerable temperature, being 
equal to that of steam at about seventeen atmospheres, or 
more than 250 Ib. to the square inch. Even Mr. Richards 
does not think that the plates approached a “ scarcely red” 
heat ; and yet, even then, the breaking weight of plates would 
only have been reduced to 16°978 tons from 21 tons when at 
60 deg. Fahrenheit. At a “full red” the strength was 
only reduced to 13°621 tons—or still more than half the 
strength when cold. And even if the strength were yet 
more reduced, a collapse ought not to follow with a pro- 
perly constructed boiler, or one with a factor of safety of at 
least six, and, as with the best makers, eight. Further on 
we see that the sapient Mr. Richards “ knows of no other 
“ cause of an explosion than want of water, besides over- 
“ pressure.” Hence, because there was no “ over-pressure ” 
in the boiler, the flue therefore collapsed from want of 
water. Most lame and impotent conclusion! “There are, 
“ indeed, theories advanced as to boilers exploding with a 
“ sufficiency of water; but I don’t understand them.” Of 
course he doesn’t. What is the meaning, then, of the 
mysterious word “ over-pressure ” which just then escaped 
the gentleman’s lips? hat does it mean more than any 


= over and above that which the boiler can safely 
? Over-pressure that will explodé a good boiler is, 





indeed, about six times that it was calculated to bear when 
new ; but cannot Mr. Richards imagine the case of a boiler 
whose strength is so far reduced by unrepaired wear and 
tear that an ordinary pressure is “‘over-pressure ” in every 
sense of the term ? 

Another witness, apparently in the employ of the first, 
also said that in his “ opinion the tube had been slightly (!) 
“ over-heated, which rendered the tube weaker than it 
“ ought to have been, hence the explosion;” yet another 
local “ engineer ” who was examined gave similar evidence. 
It, in fact, seems clearly enough that these witnesses were 
chosen by the solicitors of the proprietors of the boiler, for 
the simple reason that they had formed the opinion that 
there had been a deficiency of water. It is probably for 
the same reason that another expert, who was stated to 
have had “a somewhat different theory as to the cause of 
the explosion,” was not present. 

The collapse could only have happened through two 
causes—either through the weakening of the flue by its 
getting red-hot, or from the normal pressure in the boiler 
being “ over pressure,” from the simple reason that a leak 
extended to a tear, the tear to a wide rent, and the rent to 
such weakening of the structure that the tube could no 
longer resist the superincumbent pressure. The ridiculous 
supposition that the flue collapsed through “a sudden 
generation of steam” has indeed been current in Newport 
and the neighbourhood, especially among those who have 
examined the boiler. We can only say to this that we 
cannot be always fighting with all the phantasms of 
ignorance; and we would advise those who believe this to 
buy some “ shilling book” on steam, and study for an hour 
orso. As to the supposition that the flue collapsed through 
getting red-hot, we believe that we have already given 
sufficient reasons to the contrary. But even if we were to 
take all the evidence at the inquest for nothing, a look at the 
accompanying diagram of the identical collapsed flue would 
dissipate the belief that it had collapsed from getting hot. 








DIAGRAM OF ABERCARN BOILER; SHOWING ORIGINAL POSITION OF FLUE 
AND PARTITION IN DOTTED LINES. | 


When a flue does collapse through over-heating it naturally | 
gives way where it has been weakened—this is necessarily 
its crown. Now this one gave way at its side, which must | 
in any case have been under the water level. 

Ifanything were wanted to strengthen what we asserted , 
last week, we would only refer to the evidence of the engine- | 
driver, who, after saying that the boiler, which, by the ! 
bye, was some twelve years old, “ had been many times | 
repaired since he had been engineer,” made the important | 
statement that “ the leaking hole was near to where the | 
boilerexploded.” ‘‘ No doubt,” said he, further on, ** some | 
repairs to the boiler were necessary, but he did not expect | 
an explosion.” 

The case is a melancholy one, and in saying so we do not 
wish to say that the owners of the Abercarn Tin Works are 
more to blame than many others. The points we notice as 
being in favour of the conduct of the proprietors, Messrs. 
Whitehouse and Phillips, are, the statement of the engine- 
driver, that he had received justructions “if he saw any- 
thing wrong to immediately stop the works.” The engi- 
neer said also that “the boilers were examined every 
month,” and that he himself made a personal inspection 
about three or four times a year, and even oftener in the 
case “of any special necessity.” But these half-measures 
are insufficient with boilers unprovided with glass gauges, 
and with brick partitions through flues of inferior construc- 
tion. Was the boiler ever tested by hydraulic pressure ? 
Was the boiler really in such a state as to be workable with 
safety ? 


LAW INTELLIGENCE. 


COURT OF CHANCERY. 
(Before Vice-Chancellor Sir W. P. Woop.) 
TANGYE V. SCOTT. 

Tuts isa trial by special jury of certain issues directed in the 
cause for the purpose of determining the novelty and validity of an 
inveution for **a new and improved pulley,” patented by Thomas 
Aldridge Weston, in April, 1859, and also the question of infringe- 
meut by the defendants. The case, which commenced on Monday 
morning, raises a very curious conflict of testimony upon the 
question of infringement far exceeding in interest the discussion 
upon the patent itself, which, as will at once be seen, is of a most 
technical character. The defendants are charged by the plaintiffs 
with having manufactured and sold between the Ist of October, 
1864, and the 14th of March, 1865, pulleys constructed according to 
Weston’s patent. The particulars of objections delivered by the 
defendants raise the case that Weston was not the true and first 
inventor, and that the invention was not new within the United 
Kingdo 








m at the date of the nt, having been anticipated by prior 
publication by a working weer ‘xtilited of Bristol in tel, and 


also by a description of that invention contained in Dr. Carpenter’s 
Mechanical Philosophy, Ho: , and Astronomy, edition 1844, and 
also that there bad been mauutacture aud user by various persons 
(named) prior to April, 1859, the date of the letters patent. Accord- 
ing to the description contained in the specification Weston’s inven- 
tion consisted of a new or improved pulley for raising weights, 
moving heavy bodies, actuating presses, and for other purposes. In 
the construction of this invention an endless chain was so applied 
to au axle of two different diameters in the two parts to which the 
chain was applied, or to two pulleys of different diameters, that two 
depending loups were formed by the endless chain, each of the said 
loops hauging from one side of one part of the axle, or one pulley 
to the opposite side of the other side of the axle, or the other pulley. 
When pulleys were used they were made to rotate together by being 
fixed together, or fixed to the same axis, the axis in this case rotating 
with the pulleys. ‘The specification pr ded to describe the mode 
of applying the endless chain and the details of the invention by 
reference to acccompanying plans and diagrams. Omitting the more 
technical details, which could only be rendered intelligible by 
diagrams or models, the following passages of the specification were 
important:—‘‘ The peripheries of the pay are so shaped as to 
receive and engage with the links of the chain, as hereinafter 
described and illustrated in the drawings. . . . . . Upon the 
pin or rivet fixed in the frame of the pulley is a roller of two 
different diameters, having equal spaces between itself and the 
pulleys a2 and 62, at those parts opposite the said pulleys, and at 
such a distance from them that the chain can only pass when the 
links are in the places formed to receive them. This device prevents 
the weight falling from the chain getting out of gear with the pulley, 
and also forces back any link which may have begun to rise from 
its place in the periphery of either pulley.” The specification con- 
tained the following passage in conclusion :—“ Having now detailed 
the nature of my invention, and the manner of carrying the same 
into effect, 1 wish it to be understood that I do not limit? myself to 
the precise details herein described and represented, as the same 
may be varied without departing from the nature of my invention ; 
but I claim as my invention the new or improved pulley herein- 
before described and illustrated in the accompanying drawing— 
that is to say, a pulley consisting of an axle of different diameters in 
difterent parts, or consisting of twoor more single pulleys of different 
diameters, the said pulleys being fixed together, or fixed upon the 
same axis, an endiess chain beiug passed twice over the pulley in 
the manner described, and forming two depending loops, in one 
or both of which loops is a snatch-block, to which the article to be 
moved is cunnected.” The passage from Dr. Carpenter's 
book commenced as follows (8. 351):—‘ An extremely simple and 
ingerious application to the pulley of the principle which has been 
mentioned under the head of the Chinese wheel and axle has been 
devised by Mr. Moore, of Bristul. Its beauty consisis in permitting 
an increase of power to any extent by the employment of only 
two pulleys.” Dr. Carpenter, after describing and explaining the 
process in which a fixed pulley, with two grooves one larger than 
the other, and with an endless cord passing over the larger groove, 
and then beneath a lower moveable pulley, was used, concluded as 
follows :—‘“ As the cord has no fixed extremity, and as the action of 
the pulleys would be altogether destroyed if it nad the power of 
sliding over them, it is necessary to take some means of preventing 
that. Thesimplest is the employment of a chain instead of a cord, 
the links of which are laid hold of by pins projecting from the sur- 
face of the wheels. The author may express his surprise that this 
ingenious invention has not come into more general use, since it 
enables any amount of power to be obtained without any corres- 
ponding enlargement of the apparatus or increase of friction.” The 
contest in favour of the patent was, in effect, that Weston had been 
the first to succeed in preventing the slipping or sliding of the chain, 
alluded to by Dr. Carpenter, and that he had effected this by the 
use of teeth or indentations on the periphery of the roller, which 
were adapted so as to catch the links of the chain as it revolved 
round the roller. In June, 1861, the plaintiffs, Messrs Tangye, 
Bruthers, who carry on business in partnership as engineers at 
Birmingham, obtained from Weston the exclusive licence to use the 
patent, and in August, 1864, the patent itself was assigned to them. 
At the International Exhibition of 1862 a set of the patented 
pulleys was exhibited, anda prize medal was awarded to Weston 
for his invention, the award being that stated in the report of the 
jurors :—*“Olass VIII.—2,020. Weston, T. A., differential pulleys ; 
original application, practical utility, and ” The defendant 
James Stott, is a retail ironmonger in Rochdale, and as the circum- 
stances arising out of the alleged infringement are of a very singular 
nature we prefer to leave the case in this respect to the statement of 
counsel and the evidence when more nearly completed. 

The bill was filed in March, 1865, against James Stott and his 
brother Jobn, and the usual interlocutory motion for an injunction 
having been directed to stand over until the hearing, issues were 
directed for trial before his Honour without ajury. ihe case was 
specially fixed for hearing on Tuesday, the 5th inst., but after the 
opening on behalf of the plaintiffs a jury was applied for by the 
defendants, and the case (as stated in the Times of Wednesday, the 
6b), stood over for that purpose. Since the opening of the case 
last week the defendant had moved for and obtained leave to amend 
his particulars of objections by stating that in and about 1835, and 
at other times prior to April, 1859, the invention was publiciy used 
at Bristol in the construction of a steam-engine by Moore, and in 
the business of a currier and tauner in lifting weights and other- 
wise. 

A special jury having been summoned, the trial commenced on 
Monday morning, and has been continued from day to day. 

Mr. Groove, Q.C., Mr. Giffard, Q.C., Mr. Theodore Aston, and 
Mr. Lawson appear for the plaintiffs; Mr. Willcock, Q.C., Mr. 
Daniel, Q.C., Me Lorence Bird, and Mr. Druce are for the defen- 
dants. 

As the case is not as yet concluded, and there is a direct conflict 
of testimony upon some most material points, we reserve our report 
of the evidence. 











THE GAS EXPLOSION AT NINE ELMS: ITS 
CAUSE, AND THE MEANS OF PREVENTING 
SUCH EXPLOSIONS. 

WE give the following article from “ Newton’s London 
Journal” a place in our pages because the subject is im- 
portant, and the author has handied it with considerable 
ability. With much of his reasoning we thoroughly agree, 
but we beg it to be understood that we are very far indeed 
from endorsing all his statements or opinions. In more than 
one instance these are directly opposed to our own con- 
victions. The article fortunately loses none of its interest 
because such is the fact :— 


Amongst the worn-out relics bequeathed to us by our Saxon ances- 
tors, what is called a coroner’s inquest may very a be placed 
with the bows and arrows, the shields, the bill-hooks, and other 
curiosities now rendered altogether useless by the progress of civilisa- 
tion. And if any evidence is required in support of this opmion, it 
may be found in the particulars of the “ crowner’s quest ” lately 
concluded upon the sufferers of the explosion at the works 
of the London Gas Company, near Vauxhail-bridge. To con- 
ceive of a jury of twelve ordinary men _ being suddenly 
inspired with the technical and scientitic knowledge required for 
the investigation of such a problem as the Nine Elms’ catastrophe, is 
about as rational as to suppose the same men capable ofelucidating the 
mysteries of an arrow headed inscription trom Nineveb, or determin 
ing the cause of death of an Egyptian mummy from the Great 
Pyramid, The mere idea of the thing gives rise at once to a sensa- 
tion of contempt bordering upon the ridiculous; and a moments 
thought serves to convince us, that except to the coroner himself and 
the few paid witnesses, the “ quest” is a hollow farce—an “ 
mockery, ” that only hides the skeleton and diverts public attention 
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from the real evil. There is an old axiom which says, “ That which 
is worth doing at all is worth doing well,” and, assuredly if 
the object of those who influenced the decision of the Nine 
Elms’ jurymen was to mislead the public mind into a belief 
that such a catastrophe could not occur again, we must give 
them credit for having done their work “well” The argumen- 
tative anodyne was dexterously administered, as we may see by the 
manner of its subdivision; first, all the mischief had been caused by 
the men who were dead, and who could not therefore deny the accu- 
sation of having tilted the governor and put their feet on it: 
secondly, these men were quite ignorant of gas matters, 
and had been only casually employed at this kind of 
work ; thirdly, such an explosion had not, and could not, 
and would not have occurred in the hands of the 
regular workmen of the establishment—or, in other words, the thing 
was a barely possible casualty resulting from the most crass ignor- 
ance. In support of this tranquillising mixture, it was deemed neces- 
sary to show that neither gas holder No. 1 nor gas holder No. 2 had 
exploded; but it would have been much better if this part of the 
evidence had been omitted, for although dead men cannot speak, yet 
sheet iron can tell a tale. To render our comments upon this matter 
not only intelligible, but unexceptionably equitable, we will quote the 
words of the evidence, as set down in the We Times newspaper 
of the 12th of November, from which we learn that “Dr. H: Letheby, 
of 17, Sussex-place, Regent’s Park, Medical Officer of Health for the 
City of London, and Professor of Chemistry at the London Hospital, 
had paid twovisits to the scene of the recent accident, for the purpose 
of examining the effects of the explosion, and the cause thereof. His 
attention was first directed to the state of gas holder No. 1, where 
the greatest mischief was done.” Amongst other damages to this 
gas holder, he noticed that, “ on this (the north) side, the crown of 
the gas holder was perfectly sound, and did not indicate the action 
of any internal explosive force upon it, but at the opposite or 
southern side next the meter-house, the iron plates which formed 
the crown of the holder were torn through, and folded 
over, as if from the action of a very local internal force, 
and there rested upon them a large mass of lead, the debris 
of the meter-house, which must have fallen there after the plates 
had been rent and turned over.” Before proceeding any farther with 
our quotation, we will ask our readers to notice the words “ action of 
a very Jocal internal force.” A gas holder is filled with an extremely 
elastic fluid, and therefore the idea of the accumulation of local 
internal force in such a holder is either a complete absurdity, or it 
indicates the separate existence in the holder of two different 
gaseous compounds, one of which is explosive, the other non- 
explosive; and consequently this “ very local internal force” must 
have arisen from the combustion of the explosive part of the 
coutents of No. 1, by which “the southern side of the crown of the 
holder was torn and folded over ;” and mark! after this was done, 
“ the lead or débris of the meter-house fell upon it.” 

Probably, if wr. Letheby were shown a burst bladder he would 
discover, at the place of rupture, some “ very local internal force ;” 
but, we ask, what made this local internal force in the case of gas- 
holder No. 1, and what limited its action? That it was from within 
to without is clear, by the folding over of the iron plates; for had 
the force been from without to within, the plates might indeed have 
been folded in the inside of the holder, but could never have been 
torn out and folded on the outside. Moreover it does not appear to be 
a very easy thing to tear and fold up these iron plates, for, accordin 
to Dr. Letheby, a “large mass of lead, the débris of the meter- house,” 
had fallen upon these very plates, but had not gone through them, 
although being a large mass, it must have come with no small /ocal 
external force, if it were blown from the meter-house. And to make 
confusion worse confounded, in spite of thisgimpetuous transit, this 
mass arrives at gasholder No. 1, only after all the damage has been 
done, although the distance is but 22ft.! The local internal force in 
holder No. 1 must, then, have been pretty active, it would seem, in 
its operations; and it is not a little fortunate, perhaps, that these 
operations were so localised. A story is told of a militia recruit who 
had a great fear of fire-arms, and, being out at exercise, charged his 
musket nine times, but every time cunningly evaded discharging it, 
until at last he was detected by the commanding officer, who ordered 
him out to the front of the party, there to fire off his musket. Thus 
compelled, he drew the fatal trigger, and was immediately knocked 
down by the recoil. One of his comrades then ran to help him, and 
to pick up the musket—“ Let her alone! let her alone!” cried the 
prostrate hero; ‘ there’s other eight in her as bad as that.” Perhaps 
gasholder No. 1, like the recruit’s musket, has several other 
specimens of “local internal force” yet left in her, in ad- 
dition to the one discovered by Dr. Letheby; but, for the 
investigation of this important point, we must resume our quota- 
tions. Influenced, no doubt, by a kind of hazy notion that this 
“local internal force” in No. 1 might, after all, be first cousin to an 
explosion, the coroner put a question whici elicited from Dr. 
Letheby the following answer—“Had there been an explosion in 
either of the gas-holders, not any vestige of the place would have 
been left.” 

Now we will not dwell upon the manifest tendency of this reply 
to lead the jury to a satisfactory verdict, but we are content to ask 
our readers to pay particular attention to the following scientific 
facts :—Coal gas when mixed with atmospheric air in certain pro- 
portions forms an explosive mixture, and the force or violence of 
the explosion caused by the ignition of this mixture depends alto- 
gether upon the relative proportion of the ingredients,—just as in 
gunpowder, where certain proportions of charcoal, sulptiur, and 
saltpetre form an explosive compound, although certain other 
proportions of the same things form a compound which will not 
explode at all. If sixteen parts of air be mixed with one of coal 
gas, the mixture will explode feebly, and with little force ; but if 
the proportions be gradually altered from sixteen parts of air and 
one of coal gas down to ten parts of air and one ofcoal gas, the 
violence or explosive power of the mixture will be seen to increase 
gradually, until this latter mixture is reached, when the explosive 
power attains its maximum. If, now, we still goon diminishing 
the proportion of atmospheric air, we shall perceive that the 
explosive power of the mixture also diminishes, until we reach a 
point at which two parts only of air are mixed with one of coal gas, 
when the power of explosion in the mixture cesses altogether, or 
becomes nil. Briefly, then, seventeen parts of atmospheric air and 
one of coal gas will neither explode nor burn; ten parts of air and 
one of gas will explode violently ; and two parts of air and one of 
gas will burn, but will not explode; and within the range of these 
Jimits mixtures may be formed having any required degree of ex- 
plosive force, from a feeble expansive push to a rapid and violent de- 
flagration. When Dr. Letheby, therefore, as a chemist, answered 
the question of the coroner as he did, he must or should have known 
that he was leading the jury astray, for his answer applies only to 
the condition in which the gasholder is supposed to be filled with a 
mixture consisting of ten parts of air and but one of coal gas—a 
most preposterous and unlikely assumption, in regard to the inquiry 
before the jury. Had he explained this matter to the jury, and told 
them, moreover, that a mixture of three parts of air and one of coal 
gas would produce exactly such a “ powerful pushing force” as, in 
his own words, appears to have been applied to the gasholder, then 
he might be said to have answered the question of the coroner in a 
manner calculated to aid the purpose of the inquiry; as it is, his 
answer needs no comment, unless we were to say that it has “over- 
tilted the governor,” and * put his foot in it,” which naturally brings 
us to the evidence of Richard Harvey, a foreman stoker in the 
service of the London Gas Company.” 

We wish to deal gently with the evidence of this poor man, and 
to make every allowance for his position and prejudices. He has a 
theory, and he supposes that “some one must have put his foot upon 
the governor; that one or more of the men must have trod upon it 
and tilted it on one side, after which they held it down on the 
opposite side to rectify it,” by which a great escape of gas was 
caused ; and hence, an explosion of so terrific a nature as to blow 
out all the windows and doors in the neighbourhood for a quarter of 
4 mile all round, se geen, a the account in the Weekly Times of 
November 5th, which, under the heading “ Effects at a Distance,” 














says: “An inspection of the various streets within a quarter of a 
mile of the spot where the explosion took has disclosed facts which 
otherwise would have hardly been credited; for not only have 
windows been broken in thousands, but at considerable distances 
persons were knocked over and in some instances received rather 
serious injuries.” 

To produce such effects, a very large and rapid evolution or 
escape of gas must hav : been indispensable ; but human beings can 
no more live in coal gas than they can under the service of the Thames 
If, then, so rapid and large an escape of gas took place as is requisite to 
account for this violent explo-ion, and if this escape occurred in the 
room occupied by these five or six men, and almost under their very 
mouths, whilst holding down the governor, nothing in the world 
could prevent them from being asphyxiated, or at least rendered 
insensible by the action of the gas. They could not have held down 
the side of the governor under such circumstances, from the simple 
fact that they could not have held themselves up. The —_y of 
gas required for the explosion would be more than sufficient to 
suffocate these men in the position they are described as occupying— 
that is, “ holding down the governor on the side next the wall,” the 
doorway being blocked up by several men, through whom Harvey 
had to “ push his way” to get into the room. Indeed, the more we 
examine this theory of Harvey, the less likely it becomes; and 
when we recall to mind the number of cases in which gas explosions 
have occurred in apartments quite as large or larger than this 
meter-room, without blowing the whole neighbourhood down for a 

uarter of a mile all round, the meter-room and governor hypothesis 
alls to the ground as quite untenable; so that, in spite of all 
the argument concocted to the contrary, No, 1 gas-holder bas 
qvidently had something to do with the explosion. Dr. 
Letheby, indeed, according to the report in the Zelegraph of November 
1th, is quite satisfied that the iron oveey on the side of the gas- 
holder No. 1 were driven in by something which he calls “explosive 
force that radiated in all directions from the meter-house,” and after 
driving in the side plates went inside the gas-holder and drove off 
and coiled up the iron plates on the roof of the holder, and all this 
before the lead débris from the meter-house had arrived. Now, the 
only thing through or by means of which this “radiating force” 
could act*must have been the air of the atmosphere; and if the 
“force” began or centred in the meter-house, it must have been 
infinitely greater in the meter-house than at the gas-holder No. 1, 
since this holder is twenty-two feet from the meter-house. But if 
the “radiating force” could tear off iron plates at a distance of 
twenty-two feet, how comes it that anything at all was left of the 
poor fellow Harvey, who, although in the very room itself at the 
time of the explosion, was not killed, but, in reply to a question 
from Mr, Besley, says, “the flash ignited the gas which was escaping 
from the governor, and the explosion followed. I was thrown down, 
but retained my senses !! heard the noise of the explosion 
following the flash. I did not hear more than one explosion”? 
And yet this man is alive after having suffered from the 
concentrated effects of a “radiating force,” which at a distance 
of twenty-two feet “pushed,” so says Dr. Letheby, “ the 
holder No. 1 with so much force against the columns on the 
northernmost side, that; it broke the rollers, drove them 
several inches into the plates of the holder, tore up those on the 
southern side of the crown, and broke through the plates on the 
side,” so as to admit the entrance into theholder of a “very local 
internal force ;” and not content with this, the “radiating force” had 
produced a rent in the side and top of No. 2 holder at a distance of 
820 feet! And yet, we repeat it, this man Richard Harvey, who 
was in the meter-house all this time, is still alive and able to give 
evidence at the inquest !! We remember to have seen a painted 
portrait of Jupiter hurling his thunderbolts in all directions, but 
surely Harvey could now sit for a carte de visite photograph in that 
character. Such a man, indeed, might consistently live in a bomb- 
shell, or smoke his pipe in a loaded cannon. 

Quitting, however, the details of this miserable coroner’s farce, let 
us see whether there is not something to be said upon the subject of 
the explosion that may be useful both to the public in general and 
to gas manufacturers in particular. True indeed it is, that great 
difficulties stand in the way of any one who seeks to render a purely 
technical question interesting to the general reader. “ Brevis esse 
laboro, obscurus fio,” to write briefly is to write obscurely: to be 
thoroughly explanatory is to be painfully prolix. The prospect is 
not encouraging, but we will taxe our chance. 

About twenty-five or thirty years ago, coal gas was manufactured 
exclusively in retorts made of cast-iron, and at that time the process 
was extremely simple and safe. The coal was thrown into a red hot 
retort, the mouth of which was then closed, and the gaz thus formed 
was made to pass through a perpendicular tube, the end of which 
dipped under the surface of a quantity of water kept in a horizontal 
pipe, or, a3 it was called, a ‘“‘hydraulic main,” from whence the gas 
passed on to reach ultimately the gas-holder. ‘ihe purpose of this 
water in the hydraulic main was to prevent the return of the gas down 
the perpendicular tube when the mouth of the retort was uncovered 
from any cause. This dipping under the surface of the water neces- 
sarily formed a slight obstruction to the passage of the gas into the 
hydraulic main, so that if a crack or hole occurred in the retort, the 
gas, finding less obstruction in that direction, went out at the hole into 
the furnace and was burnt or lost; but such cracks or holes were by 
no means very common with the cast-iron retorts, so that this evil was 
not much felt. In process of time it was discovered that gas retorts 
could be made more cheaply of clay than of iron, and that the clay 
retorts, in addition to cheapness, possessed some other advantages. 
There was, however, one drawback, they were more liable to crack by 
the action of the fire than the cast-iron retorts; and, therefore, they 
were more liable to “leak” and waste the gas. To remedy this in- 
convenience, the water pressure upon the end of the perpendicular or 
“ upright ” tube in the hydraulic main had to be removed, or, rather, 
it had to be neutralised in such a way as to retain all the pressure 
that prevented the regurgitation of the gas down the “upright,” 
while it allowed the gas to freely flow on in the opposite direction— 
that is to say, into the hydraulic main. This was done by placing a 
kind of pneumatic pump or “ exhauster ” in such a situation that it 
sucked the gas, as it were, out of the retort, and completely pre- 
vented all loss through the cracks in the clay retort. Thus far, 
theoretically, all seemed to go well, but in practice a difficulty arose: 
the quantity of gas given off at different periods of a charge of coal 
in a retort is extremely variable: how, then, was the effect of the 
“ exhauster” to be accommodated to this, so as not to over-exhaust 
the hydraulic main, and not only draw in air through cracks in the 
retort, but, worse still, draw in air through the upright pipes of those 
retorts which, not being in action, had their mouths uncovered? This 
dilemma led to the construction of a kind of “regulator” which, 
undoubtedly, in the hands of a careful superintendent, may be 
trusted with this delicate and very dangerousduty. When, however, 
we come to consider the terribly uncertain and intangible nature 
of coal gas, few will hesitate to declare that the more simple 
the apparatus, and the less we have to trust to the skill and care 
of men the better. If by any want of care or want of skill, or 
want of anything, this exhauster with its regulator, can 80 
overdo its duty as to suck atmospheric air into the pipes and ulti- 
mately mix the air with the gas in the gas-bolder, then this 
exhauster is an instrument too dangerous for use in any gas works 
situated in a populous neighbourhood. And we deliberately assert 
that this over duty of an exhauster can take place—that, in fact, an 
exhauster is an instrument too dangerous to be entrusted to the care 
of common workmen, such as are frequently left for hours together 
in full charge of our gas works. With this, then, the question arises 
— Is there an exhauster in use at the Nine Elms Gas Works, and if 
so, had it not overdone its duty on the 31st of last October? Upon 
this subject there has been a very remarkable silence; the word 
“exhauster ” never once occurs in the evidence given before the 
coroner’: jury. Dr. Letheby, who examined everything, and who 
made “two visits to the scene of the recent accident,” has nothing 
to say apon this important point. Yet it is clear that this matter 
should have been most ly inquired into; were there no leaks 
into the pipes? Was the hydraulic main Cary, level, so that 
all the dip-pipes were equally covered with water jut what is the 





use of asking such questions now? The only thing left is to 
examine whether the meagre details of the accident, such as they 
have been given to the coroner's jury, do not accord better with a 
supposition of over action in the exhauster than with any other 
cause of mischief whatever. 

We have already shown the untenable nature of the supposition 
that the centre of so terrific an explosion could have been in the very 
room from whence a living man was subsequently taken, Similarly 
we have pointed out, in regard to the tilting theory, the certainty of 
suffocation to the five or six men said to have tilted the governor; in { 
fact, this suffocation must have occurred according to the calcula- 
tions of Dr. Letheby and the declarations of John Marvin, assistant 
manager of the gasworks. Dr. Letheby tells us that the contents of 
the meterhouse was “61,000 cubic feet,” and Marvin declares that he 
was in this house, and “ saw the governor in action, only ten minutes 
before the explosion, and it was then in perfect order.” Dr. Letheby 
calculates that one-eighth of the aerial contents of the meter house 
must have been coal gas; therefore, assuming no gas to have 
escaped out of the door or window, and that it began to escape from | 
the governor the very moment Marvin turned his back, we have 
here an escape of 7,625 cubic feet of coal gas in ten minutes, or more j 
than 760 cubic feet per minute—and this, too, almost immediatel | 
under the very mouths of these five or six men! We do not think it | 
necessary to dwell any longer upon so gross an absurdity, more y 
especially as we are about to appeal to the patience of our readers, 
while we narrate a few chemi facta. 

Gases, like liquids, do not mingle together very readily by mere 
contact; they require time or some moving power to = them, 
so that a gas heavier than atmospheric air may be poured from one 
vessel into another like water, or, if it be lighter than air, it may be 
transferred from one inverted vessel into another, without admixture | 
with the air. This fact is very ingeniously described in the Traité 
de Chimie Generale of those eminent French chemists, Messrs. Pelouze 
and Fremy. Speaking of the lightness of a ‘as, these gentle- 
men say: “ Si l'on met I'éprouvette contenant I’hydrogéne en com- 
munication par son orifice, avec une autre éprouvette remplie d'air 
atmosphérique, en reversant les deux éprouvettes de telle sorte que 
celle qui contient lair se trouve en haut, et celle qui contient 
Vhydrogéne en bets, on reconnait que l’hydrogéne a pris la place de 
Yair atmosphérique, et l'air celle de Phydrogene And the same 
repugnance to admix is shown in the account of the Grotto del’ 
Cane in Italy. The floor of this cavern is covered, to the depth of 
about eighteen inches, with a stratum of carbonic acid gas, which 
does not mix with the air above it, so that a man may enter the 
cavern with safety; but if a small animal like a dog enters, it is 
immediately asphyxiated, because its mouth is below the surface of 
the carbonic acid gas, After this brief elucidation, we trust that 
our readers will understand that it is possible to fill the upper three- 
fourths or any other portion of a gas-holder with coal gas, and 
afterwards to fill the lower portion with atmospheric air; and this, 
too, without causing a complete intermixture of the gas and the aif. 
In fact, in a large gas-holder, the contents of which are n 
tranquil, it would probably require hours to effect a thoroagh 
admixture of the substances we have mentioned, because there 
would be scarcely any other agent than the diffusive power of gased 
to cause the combination. Thus, then, gas-holder No. 1 may, on 
October 8ist, have been more or less charged with coal gas in its 
upper part, and afterwards, by the undue action of the exhauster or 
something else, the lower part may have been filled with a stratum 
of atmospheric air, or an admixture of air and coal gas, 
having a much greater specific gravity than the coal gas at 
the top. In this case, the first noticeable effect would be to 
cause the governor upon the outlet pipe to blow, and for this reason , 
Coal gas is lighter than air, in the proportion of about three to five, or, 
speaking in general terms, one cubic toot of coal gas is half an ounce 
lighter than the same bulk of atmospheric air; so that the buoyancy 
or asceuding power of every cubic foot of coal gas contained in a 
balloon or gas-holder, tis equal to half an ounce, consequently, 75,000 
cubic feet of coal gas will generate an ascending force of about one ton. 
But it is evident that, if this gas be substituted by common air, the 
force will cease, and then the gas-holder will press downwards with a 
weight of one ton, for it must be explained that the counterpoise 
weights of a gas-holder are adapted to coal gas and not to atmo- 
spheric air. 

Now, suppose No. 1 gas-holder at Nine Elms, which had a capacity 
of 1,000,000 cubic feet, to have received part of its charge of coal gas, 
and then to have received accidentally 75,000 cubic feet of common 
air, this air, as we have seen, would rest at the lower part of the 
holder, from whence it would flow freely into the exit pipe or main 
and would cause an additional pressure from the one ton of increased 
weight upon the governor attached to that main. And such a pressure 
would force the gas beneath the lower edge of the drum of the 
governor, or, in technical language, cause the governor to “ blow.” 
lf, therefore, we next presume this air to have become mixed with 
one-tenth of its bulk of coal gas, we have an explosive mixture filling 
the main from the meter-house to the holder, and occupying the 
lower part of the holder to a depth of afew inches. How such a : 
mixture could take fire it is not difficult to guess, looking at the Ni 
numerous lights burning in connection with it; but it is very remark- | 
able how closely the theoretical effects of an explosion in this case i! 
agree with those actually recorded in the evidence before the H 
coroner’s jury. That the governor did blow is well established, 
and if the explosive mixture in question did ignite, it would i} 
convert the main passing from the meter-house to No. 1 holder Ht] 
into a prodigious cannon, the discharge from which would take / 
place at both ends simultaneously. At the meter-house end it would 
produce such effects as are recorded, and in the gas-holder it would } 
shoot up and blow off a part of the roof, just as appears to have oc- 
curred. 1t would also ignite the rest of the explosive mixture in the 
holder ; and now all we want to know is—Was the bole in the roof 
of the holder directly above the exit-pipe leading to the meter house, 
or was it in the line of the axis of that pipe? The hole, we ate 
told, was on the southern side of the roof; was the exit-pipe on 
that side? for, if so, the holder would, as a matier of course, be 
driven towards the opposite or northern side, in consequence of the 
explosio : in the holder having commenced on the southern side of 
the centre of the tank. But to these questions we find no answer in 
the evidence. 

The grand point remaining for consideration is—Can a means 
be devised by which, in the event of atmospheric air being drawn 
into the pipes by the exhauster or any other cause, the presence 
of this air can be easily and infallibly detected? We say, Yes, 
it can, and by the following simple method:—Take a two- 
necked pint bottle, and fit the necks with corks, to receive 
each a small glass tnbe. Into this bottle put, first, half an ounce 
of anbydrous sulphate of manganese previously dissulved in one 
ounce of warm water, then add two ounces of tartarised soda 
previously dissolved in three ounces of warm water; when these are 
well mixed together, pour in half a pint of caustic solution of potash, 
and agitate the whole so as to forma clear solution, After tuis, fix 
in the corks as rapidly as possible, in order to exclude the air, and 
push one of the giass tubes down just below the surface of the liquid, 
leaving the other with its open end inside the bottle near the ork, 
asshown. This apparatus, which may be called the “ detector,” is 
now ready, and al that is requieed is to cause a constant stream of 
the gas, at the rate of about oue cubic foot per hour, to pass through 
the fluid in the bottle by means of the two glass tubes. At the 
vegiuning the fluid is clear and almost as colourless as water, and 
with pure gas will so remain; but if it be exposed to the air, or if the 
coal gas passing through it be mixed with air or with oxygen, the 
fluid speedily becomes of a dark brown hue, and ultimately assumes 
the appearance of strong porter or writing iuk. This chauge arises 
from the fact that the colourless protoxide of mangavese is chan, 
into the black bydrated sesquioxide, by the agency of the oxyen in (Le 
air. To render the detector quite accessible vo all parties interested 
in coal gas, we have chosen the above ingredients, because they may 
be easily had in almost any respectable t’s shop. Tartarised 
soda is commonly known by the name of Rochelle salt, and the 
solution of potash is the fluid as liquor potassm, and employed 
by medical men. The public at large may, therefore, detect the 
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existence of common air if present in the coal gas supplied to them, 
and it is scarcely possible to suppose that gas manufactarers will 
neglect to use so simple and inexpensive an indication of danger. 
In conclusion, we will venture to offer a few words of advice to 
gas directors in general. We say, Seek not to appease the hungry 
shopkeeper’s cry for ‘‘cheap gas”—seek rather to improve and 
enlarge the intellectual status of your workmen. See that they all 
understand the details of the various processes carried on in the 
manufacture of coal gas, and, moreover, that they are all acquainted 
with the nature and properties of the dangerous substance thus pro- 
duced. When you have done this, you will in effect have established 
a very satisfactory insurance upon your otherwise non-insurable 
property ; for your gas works will then be upheld by the insurance 
offices of human knowledge, human gratitude, and the: sense of 
sel{-preservation. Lewis Tuompson, M.R.C.S. 


FOREIGN SCIENCE, 


Avyorner AtLantic TeLecrara.—Cosmos contains the following 
announcement :—" The Danish Government is about to give, for 
the second time, privileges in aid of the establishment of submarine 
communication between Europe and America. Certain privileges 
have already been given to Mr. Sehaffaer, an American colonel, but 
he has not began to carry out his project. The second one will bo 
a more serious grant, because the recipients are in a position to 
carry out the enterprise. Among them are Mr, Wyld, geographer 
to Queen Victoria, president of a large geographical society in 
London, and, moreover, a member of Parliament; Mr. Chapman, a 
banker; and Messrs. West and Gyes, who are at the head of the 
Company, in which the English element predominates. The pro- 
jected line of telegraph is to be laid iu several divisions, one from 
Denmark to Norway, avother from Denmark to England, and the 
third from England or Ireland to America, via Greenland. The 
expenses of the whole undertaking are estimated at 800,000 livres 
sterling. ‘The Government will allow one year for the establishment 
of the Dano-Norwegian, and Anglo-Danish parts of the line, and 
three years for the laying of the Atlantic cable. In case of great 
necessity the latter time will be extended for another year.” 

Petroteum.—According to analyses by French chemists, the 
petroleum oils in the condition they are received in that country 
from America have a density of 809 deg. This oil gives 20 per 
per cent of volatile oil of 750 deg.; 60 per cent. of lamp oil at 800 
deg. ; and 20 per cent of heavy fat oil at 850 deg. The lamp oils of 
800 deg., intended for burning, are sold in commerce at 80 francs 
the hectolitre of 80 kilogrammes, or 100 francs the 100 kilogrammes. 
The volatile oils of 750 deg. sell at 40 francs per 100 kilogrammes. 
The heavy oils of 850 deg. sell at 45 francs the 100 kilogrammes. 
‘The pure lamp oils of 800 deg. are clear, and not explosive, but 
some merchants are in the habit of mixing a part of the light oil of 
750 deg. with the heavy oil of 850 deg., in such proportions that a 
compound oil of 800 deg. is obtained. This practice is doubly 
injurious to the consumer, because the mixed oil is highly dangerous 
and explosive, aud burns away faster than the genuine lamp oil 
without giving more light, 

Tae Irattan Socrery or Naturat Scrences.—The special annual 
meeting of this society has been held at Spezzia, under the pre- 
sidency of M. Capellini, professor of geology to the University of 
Boulogne. Many foreign countries responded to the appeal of the 
Italian society, France, Great Britain, and Switzerland, being well 
represented at the meeting. Papers were read on geology, 
mineralogy, zoology, and botany, and the members and visitors 
afterwards made several excursions in the surrounding country. 
Refore the close of the meeting, on the proposition of M. Gabriel de , 
Mortillet, who represented France, the assembly decided 
unanimously to meet every year to consider the question of “ the 
high antiquity of man.” The next reunion will take place at 
Neufchatel, and the second at Paris at the time of the Universal 
Exhibition. 

Exauisn Cagmists AND Frenca Rerorters.—Dr. Phipson, the 
London correspondent of Cosmos, recently published in that 
journal a caution to foreign medical assistants who think of coming 
to England to complete their education. After stating that they 
will scarcely be able to obtain sufficient salary to keep body and soul 
together, he added that Mr. Frankland, of St. Bartholemew’s 
Hospital, in the spring of this year, kept a German assistant at work 
for three entire months in making a preparation of mercury. At 
the end of that time the assistant eutered the hospital in a deplorable 
state, paralysed in his members, his eyesight and speech Seapecleay and 
after frequent intervals of delirium, he died on the 14th of February. 
“ Auother assistant,” says M. Phipson, “aged twenty-three, was 
then employed five days in succession in making the same prepara- 
tion, and had to enter the wards as a patient on the 25th of March. 
“ The last news I bad of him,” says M. Phipson, “ was on the 24th 
of July. He was then a confirmed idiot, and knew nobody.” Inthe 
following number of Cosmos is a letter from Mr. Frankland, in 
auswer to the charge of causing the death of one of his two assis- 
tants. He said the story was a pure invention of Dr. Phipson’s, 
that he never bad two such assistants, and had nothing to do with the 
laboratory of St. Bartholomew for two years. After printing this 
letter the editor of Cosmos added a note that he wanted an explana- 
tion from Dr. Phipson, and that he had read a note from the director 
of St. Bartholomew's Hospital, deploring what had really taken 
place in the laboratory, but seeking to escape personally from all 
responsibility. In the following number of Cosmos, dated Novem- 
ber 29th, 1865, is another letter from Dr. Phipson, regretting that he 
was not aware that Mr. Frankland had left his position at the 
hospital, but that the remarks about the deaths of the assistants 
applied in reality to Dr. William Odling, and he (Dr. Phipson) 
would repeat that keeping the assistants so at work was “ an.act of 
barbarity, to say nothing else.” A letter from Dr. William Odling 
appears in thesame number, exculpating Mr. Frankland, admitting 
that a “catastrophe tres regrettable” has occurred, but that the 
details are the pure invention of Dr. Phipson. Here the matter 
rosts, all agreeing that some tragedy has occurred, but not 
enlightening the Freuch nation, who have seen Dr. Puipson’s 
account, as to the particulars. Ona the one side an explanation of 
the facts has not been given by Dr. Odling, and on the other Dr. 
Phipson has not stated why he waited for two or three months 
before he published his statement. 

THe Great INDIAN Pentnsutarn Ratway.—Mr. Ormiston, chief 
engineer of the Elphinstone Reclamation Company, has submitted 
a plan to the municipal authorities of Hombay for the erection ofa 
mid-level line through the native town of Bombay, iu connectign 
with the Great Indian Peninsular Railway. He>was assisted in 
drawing up the plaus by Mr. John Napier, tate resident eng:neerof 
the Tottenham and Hampstead Railway. ‘The plan con-ists of a 
viaduct of stone piers and brick arches 1,146 yards long, with an 
incline at each end, The north incline veginning near Mazagon 
Bridge will rise 1 in 70, and the south incline ending at Moody 
Bay, a gradient of Lin 240. The viaduct will have room for three 
pairs of rails, its width being 40/t. Four bridges for road traffic are 
provided under the railway, each bridge in two spaces of 30ft. clear. 
The arched portion of the viaduct is formed of bays, each of 30/t. 
span, with dit. piers between, forming eighty-seven compartments, 
SUit. by 40ft. inside measure, made water-tight by a coating of 
asphalte. The roadway bridges havo 16ft. clear heaiway, the 
arches of the viaduct are 16{t. high to the crown, and 10ft. to the 
springing. A low level line will also be made on the Banderside 
of the viaduct; it will be merely a tramroad wiih sunk rails, not 
intended for trains, The estimate of the probable cost is—viaduct, 
£73,344; embankment with retaining walls, £46,741; roadway 
bridges, £22,000; temporary works, £7,500; rent of land for tempo- 
rary works, £4,500; contingencies, 10 per cent., £15,408; total, 
£169,493, or nearly seventeen lakhs. This estimate was sent in to 
Mr. Arthur Crawford, municipal commissioner of the town of Bom- 
bay last month. 

Tne Occurr Scrences.—The study of the occult sciences, usually 

d to be vow extinct, is not soaltogether, for at the last meet- 
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announced that he had for some years been searching into the 
mysteries of the black art. It is not with the last English follower 
of Cornelius Agrippa we have now to deal, but it may be interesting 
to our readers to know that casting out devils is extensivel 
practised by the natives of India, and that the Carnatic Telegrapi 
reports a case which cccurred only a few weeks ago. The facts 
recorded may be summarised as follows:—A young native woman, 
aged sixteen years, was possessed with a devil, the said unfortunate 
possession making her burst out into fits of singing and dancing, 
over which she had no control. She followed the exorcist in a 
running dance to the soundof a tom-tom till they reached a palmira 
tree to which the demon was to be fixed. Here she was seized by 
the hair of her head, and fastened to the tree by her locks; a live 
cock was then held over her head and its throat cut. Her hair was 
then cut close to her head to free her, and the blood-stained hair, 
a'‘tached to the tree, held the devil there algo. A cocoanut shell was 
then turned into an incense pot, and swung before her nose, upon 
which she shrieked frantically, and said that five devils had gone out 
of her. Under these circumstances it is to be hoped she made a 
model wife, for she was married next day, aud as the young couple 
seem happy enough, it raises the question whether the custom 
might not sometimes be introduced in England with advantage. 

‘HE Poona InpustriaL Exuisition.—A few days before the 
departure of the last Indian mail, the Soldiers Industrial Exhibition 
was opened at Poona by his Excellency the Governor of Bombay, 
the rooms being crowded by visitors from all parts of the 
district, Sir C. Van Straubenzee delivered an address on behalf 
of the committee, and Sir Bartle Frere in reply said he was 
pleased to see such evidence of military industry around, 
especially as he did not like the lowering of a soldier to a mere 
machine. They ought to be able to pitch their tents, erect huts, 
or turn their hands to any kind of business. In an English village 
it is always the sharpest lads who hang about the blacksmith’s forge 
or the carpenter’s workshop, and if brought up the right way would 
soon be burning their fingers in the one or cutting them in the other. 
He concluded by tendering not only his own thanks, but that of the 
English Government, to Sir Charles and the members of the com- 
mittee. Sir Bartle Frere then declared the Poona Exhibition opened 
and a royal salute was fired. ‘ 

Tue Taste Bay Harsour Works.—The Cape Argus gives some 
information about the Table Bay Harbour Works, of which the 
following is a summary :—The resident engineer reported to the 
Harbour Commissioners on the 7th of September last that, jadging 
by what is already finished, he estimates that the whole of the inner 
dock will be completed by the end of June, 1867, when it will be 
available for the trade of the port should the entrance also be finished. 
That the latter will be ready in time is doubtful, tho work is of so 
difficult and tedious a nature. Only a few men at a time can pos- 
sibly work at the entrance, from the difficult nature of the opera- 
tions, so its completion is a question of time rather than of money. 
The commissioners have ample funds in hand to complete all the 
works. After the completion of the dock, about June, 1867, the 
convict force now employed upon the harbour works will construct 
a new road to Cape Town to provide for the great traffic of the docks; 
they will also widen the cutting at the back of the patent slip, and 
lay a permanent railway to connect the Cape Town and Wellington 
line with the railways round the dock quays. They will also have 
to make quays round the docks, build retaining walls, and, in short, 
be fully employed for more than eight months. The repairs of the 
breakwater and its extension, according to the Act of 1860, will also 
require the work of a large convict force for several years. Mr. 
Audrews is the resident engineer, carrying on these works at the 
extremity of Africa. 

Tue Mines anp Geowogy or CatirorntAa.—Dr. Charles T. 

Jackson, of Boston, has just returned from an expedition through 
the mining districts of California, and has communicated the result 
to the Acad of Sci at Paris. On the 13th of March last 
he embarked at New York for Aspinwall, and traversed the Isthmus 
of Panama on the 25th of the same month. On the 29th he touched 
at Acapulco, and arrived at San Fraucisco on the 7th of April. 
The temperature, he says, is always low at Sau Francisco from the 
cold streams of water flowing from the north-west which wash the 
coast, and enter the Bay of San Francisco at the Golden Gate. 
North-west winds also blow constantly during the dry season, 
which corresponds with our summer months, and these winds come 
from the cold region of American-Russia. In the wet season, 
corresponding with our autumn, south winds predominate, and the 
weather is warmer. All last summer the temperature at San 
Francisco varied from 60 deg. to 65 deg. Fah., rarely reaching 
70 deg. Two hundred miles west of San Francisco, at Calveras, he 
found the temperature vary in the month of July last from 96 deg. 
to 105 deg. Fah. After a week's stay at San Francisco, he, with 
friends interested in the mines of Nevada, crossed the sierras, which 
were covered with a deep bed of snow. They first reached the 
Awider mines, where auriferous pyrites abound in veins of quartz, 
imbedded in an argillaceous schist of u greenish blue colour. Here 
inclined pits are dug into the veins of quartz to a depth of 900ft., 
and gold is as abundant in these low levels as near the 
surface, The gold found here varies from six to thirty dollars 
to the ton, the average yield in practice being fifteen dollars 
per ton. The thickness of the veins of quartz varies from Lft. to 
i4ft. These veins run in a north-westerly direction and dip towards 
the east. Near the surface the angle of dip is 70 deg., but at greater 
depths the dip becomes less, and at last nearly horizontal. The 
mines are profitably worked. Hydraulic machines are commonly 
employed to reduce the ore, otherwise in the dry seasou it would be 
necessary to have recourse to steam power to wove the crushers of 
the amalgamating basins. Surface soil washing is here almost 
entirely abandoned, all the labour being employed on the regular 
veins of quartz. The best veins are in the Grass Valley, where 
gold is visible in nearly all rocks, which yield forty dollars per ton, 
In going to Placerville he crossed the mountains of Sierra Nevada, 
which were covered with snow. At Virgiuia city a mining town 
which has only been six years in existence is a famous quartz bed, 
very rich in antimony and sulphide of silver, This great quartz 
band is not in a regular vein but a great mass of quartz, so broken 
up by vibrations and tremblings of the earth that in most of the 
tuines it may be detached in lumps by the fingers. Silver, to the 
value of millions of dollars, has been extracted from this deposit, 
but he thinks the supply will cease as a greater depth is attained, 
as in the Ophir silver mine, where there is not a vein at a depth of 
700ft. However, the Gould, Cuny, and several other mines on the 
creek are still worked with profit. Very fine amalgamating apparatus 
is used at Virginia city by the Gould and Cuny Company, also by 
the Mexican Mining Company. From Virginia city he went to 
Austin, traversing immense deserted plains, covered with carbonate 
of suda and marine salt, which in some places had been liquefied and 
dried, so that the ground looked like ice covered with snow. 
Hot-water springs and geysers—steamboat springs as they are 
called—abound in this region. Austin is a deep cailon, almost 
completely surrounded by high mountains covered with snow, 
the single opening being over a less elevated piece of land, leading 
to the alkaline desert. ‘Three great peaks of the Austin mountains 
are called Lander Hil!, Central Hill, and Union Hill. All the moun- 
tains consist of feldspathic granite, which has at some early period 
been forced up through the auriferous clays, These granite rocks 
are traversed by an infinite variety of veins of quartz, containing 
sulphur, antimony, aud silver, ia various states of combination. 
Sometimes native silver is found, and, where the veins have been 
exposed to the air, iodide and chloride of silver. The purest 
minerals are found on the sides of the Central Hill mountain, aud 
the best after those, at Lander Hill. The mean yield of the veins 
of the district jis 200 . ols. per ton, but some portions of the veins 
have given from 7,000 to 12,000 dols. per ton. It costs 80 dols. per 
ton to extract the silver, because fuel to roast the minerals is very 
dear. The amalgamating process only is employed, and the town of 
Austin, which is only a large village, has been created in two years 
by the silver mines. In closing his communication Dr. Jackson 
adds that the omery mine, which he discovered at Chester, Massa- 
chusetts, is now yieldivg a large return to the owners. 





Fatmouta.—We are in a position to announce that through the 
representations made by Messrs. Fox and Co., Falmouth, the direc- 
tors of the New York and Havre Steamship Company have decided 
to adopt Falmouth as the port of call for their large steamers, 
instead of Southampton, as heretofore.— Western Morning News. 

French Teiegkapny.— (From our Correspondent )—Contracts 
have just been let for 400 tons of wire for telegraphic purposes. The 
adjudication was divided into four lots, each of 100 tons. The 
thickness of the wire in two of the lots was three millimetres, and 
in the other two lots five millimetres. A millimetre is the twenty- 
fifth part of an English inch. MM. Bounor, Degrond, and Co. 
obtained one lot, and MM. Menar s and Co., of Fraisans, secured 
the three other lots. The contracts were let at the Ministry of the 
Interior, the telegraphic communication of France being under the 
control of that department of the administration. 


Souta Eastern AND Portsmouta Rattway.—Such is the title of a 
scheme which has for its object the introduction of avother line into 
Portsmouth. From the parliamentary notices it appears that railway 
No. 1 et y a junction with the Reading, Guildford, and 
Reigate line and terminates in the parish of Cocking. Railway No. 
2 commences at Benderton, by a junction with the Chichester and 
Midhurst Railway, and terminates in the parish of Chidham, by a 
junction with the London, Brighton, and South Coast Railway. 
This railway is to pass through the following places, viz.:— 
Benderton, Mid Lavant, East Lavant, West Lavant, West Stoke, 
East Ashling, West Ashling, Funtington, Chidham, and Westbourne. 
Railway No. 3 is to commence by a junction with the intended rail- 
way No. 2, in the _— of Funtington, and terminate in the parish 
of Portsea, in a field adjoining Hill-lane, and is to pass by Funting- 
ton, Chidham, Nutbourne, Prinstead, and Westbourne, Emsworth, 
Langston, Warblington, Havant, Bedhampton, Farlington, Langston 
harbour, Emsworth harbour, Chichester harbour, Drayton, Wymer- 
ing, Great Salterns, and the parish of Portsea. Railway No. 4 
commences iu the parish of Portsea by a junction with the lines of 
the Brighton and South Coast and South Western Companies, at the 
point where the lane leading from Frattan-road to Milton is carried 
over the railway by a bridge; and terminating near a house 
adjoining Palmerston-road, Southsea. We wonder what will 
become of the scheme.— West Sussex Gazette. 


PenINsvLAR AND OgientaL Company.—The shareholders of the 
Peninsular and Oriental Company have held their twenty-fifth 
annual meeting ; and the usual balance-sheet having been drawn up 
and left for the inspection of the proprietors, an abstract from those 
accounts has been printed for circulation. ‘Ihe company, it appears, 
possess forty-one ships propelled by the screw, twelve by side paddle- 
wheels—in all, fifty-three steamers; and they own ten transport, 
store, and coal ships; the three together giving a total of sixty-three 
vessels, of 92,353 tons gross register, and 18,270-horse power 
nominal. The Haddington and the Indus, having had their engines 
taken out of them, are employed as sailing transports. ‘he 
Pottinger, built in 1846, is used as a store ship at Bombay, and the 
Precursor at Suez. The coal hulks are old sailing vessels bought by 
the company expressly for the purpose. Large as is the fleet of the 
Peninsular and Otiental Company, its tonnage is exceeded by 7,647 
tons by the vessels of the Messageries Imperiales of France. The 
stock in ships of 4he Peninsular and Oriental Company is set down 
in the balance-sheet at the value of £2,667,714, or about £28 17s. 9d. 
per ton. The other assets of the company, in freehold and leasehold 
property, docks, and other premises, is estimated to be worth 
£214,560, and the stock of coals and stores £369,669, which, with 
cash at bankers, investments, and bills receivable, makes up a total 
of £3,706,987. Inthe report made up for the corresponding period 
of last year—namely, to the end of September, 1804—the capital 
raised in shares and debentures was £2,59x,000. In the document 
before us it is shown that there has been an addition to the liabilities 
of £244,500, the capital standing in the books of the company at 
£2,842,500. The surplus for the year is represented by a balance of 
£458,651 at the credit of the general reserve fund. The gross 
revenue in 1864 was £2,346,203, and in 1865 was only £2,136,U76. 
The expenditure in 1864 was £2,120,354, and this year £1,976,999. 
Contrasting the two years, we have a decrease in the revenue of 
£210,187, and a diminution in the working expenses of £143,355. 
The dividend to the proprietors for the year has been 7 per cent. out 
of earnings, and 3 per cent. from the underwriting account. The 
company set apart 5 per cent. on the estimated value of the floating 
property to. cover ordinary sea risks. This percentage is £110,000, 
and after writing off £26,U00 for the loss of the Corea, and £17,075 
for damage done by the cyclone of October, 1864, which comes into 
this account, there is a surplus on this yearly insurance premium of 
£66,924; and when the 3 per cent. out of this fund is returned to the 
shareholders, there is a small balance of £924 to place to the reserve 
fund. in place of the Vectis, of 751 tons and 260-horse power, built 
in 1853, and the Valetta, of 833 tons and 400-horse power, built in 
the same year, both of which are wooden vessels with paddle-wheels, 
and have been sold to the Egyptian Government, the directors have 
purchased two new iron screw steamers—the Niphon, of 694 tons 
and 140-horse power, and the Geelong, of 1,500 tons and 250-horse. 
The former, on returning from a voyage to Alexandria, is to be sent 
out to Japan, and the latter is to be employed on the Australian or 
Indian and China lines. The nominal horse power of the Geelong is 
small for a mail packet, but the indicated power of her engines may 
possibly compensate for the deticiency. The screw steamers on the 
Australian line, of whose speed the colonists complain, are the Ellora, 
of 1,574 tons and 360-horse power; the Northam, of 1,330 tons and 
400-horse power ; the Bombay, of 1,186 tons and 275-horse power ; 
and the Madras, of 1,185 tons and 275-horse power. It will be seen, 
therefore, that the engine power of all those boats is higher in pro- 
portion to tennage than that of the Geelong, which latter has only 
one horse power to every six tons. It is, perhaps, intended to work 
the engines of the latter at a high pressure, and she may be fitted 
with all the latest improvements for economising fuel and yet 
obtaining full steam power. ‘Lhe chairman of the company stated, 
that with regard to the expenses of navigation, the cost of coal and 
fuel had been £72,900 less than in the preceding year by the super- 
heating process adopted in their ships. ‘Thisis equal to adividend on 
the capital of the company of nearly 3S} per cent. per annum, 
Had it not been for this saving the directors could not have 
recommended a dividend and bonus more than 6 per cent. 
together. Considering the fluctuating value of steam property, the 
amount divisible ought never to bear a less rate of interest than 
lu per cent. In 184, as we stated at the time, the company reduced 
the passenger fares. This has resulted in an augmentation in the 
number of passengers carried to 2,200, but without, as the chairman 
remarked, resulting in any benetit to revenue. It is impossible to 
judge whether this reduction has secured, or, more properly speaking, 
reta'ned the passenger traflic, now there is a competitive line. At 
all events the company have not lost any great passenger revenue, 
and if they can hold their way in the face of a better subsidised line 
there is hope for extension. ‘The falling off in revenue is attributable 
to the cessation of specie shipments fur payment of cotton and silk; 
but those trades are reviving from their late depression, and the 
silver is being shipped off again to the East. One curious statistical 
fact came out at this meeting. The charges at Lloyd’s, the chair- 
man said, for insurance against loss by sea risks would have been 
£5 5s. per cent., whereas the actual loss incurred by the company 
acting as their own underwriters, was 25s. per cent. This was an 
interesting fact for underwriters, and supplies excellent data for the 
insurance of well-found ships. As a rule, however, owners are less 
careful of their property when it is fully insured; and when vessels 
are sailed on the account of their proprietors there Is greater vigilance 
used in fitting them out, also in keeping them in repair. But if the 
Peninsular and Oriental Company were to invite subscriptions for 
the insurance of the whole of their fleet for twelve months, or for a 
longer term, we are certain the risks would be taken for premiums 
under five guineas per cent. No attempt has ever been made to 
aScertain what their ships in the aggregate could be secured for; 
therefore the quotation of five guineas can only be the ordinary 








figure for insuring vessels singly. — Mitchell's Steam Supp] 
Journal, 
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Grants of Provisional Protection for Six Months. 

2718. Tuomas Wess, Earl Shilton, near Hinckley, Leicestershire, ‘‘ Im- 
provements in certain knitted fabrics,and in the means or machinery 
for producing the same.”—Petition recorded 2ist October, 1865. 

2780. FREDERICK HERBERT GossaGe, Widnes, Lancashire, “Improvements 
in apparatus for indicating and registering high temperatures.”—Petition 
recorded 28th October, 1865. 

2854. James Cuakurs Epineton, Leicester-square, London, “ An improved 
mode of extinguishing fires in warehouses, offices, dwelling houses, 
theatres, shops, and other buildings or structures.”—Petition recorded 
4th November, 1865. 

2864. CHARLES JULLIEN ViBHOFF and JAMES ADOLPHE MaTTuIEssgn, Paris, 
“‘ Improvements in steering indicators and tell-tales.”"—Petition recorded 
7th November, 1865. 

2876. Ropert Swings, Manchester, “ Impr ts in apparatus for grind- 
ing and pointing the cards on carding engines.”—Petition recorded 8th 
November, 1865. 

2888. Tuzorpuitus Berrens, B t g, Paris, “A new 
thrashing machine worked directly on the thrashing floor by oxen or 
horses,” — Petition recorded 9th November, 1865, 

2:92. TuHkopuitus Repwoop, Montague-street, Russell-square, London, 
‘* Improvements in the preservation of meat and the concentration of 
its juices,” 

2896. WILLIAM MIDDLETON, Ennismore-mews, Knightsbridge, Middlesex, 
“Improvements in machines for fret cutting or sawing.”’—VPetitions 
recorded 10th November, 1865. 

2907. SamugL Hanp, Hulme, and James Starter, Salford, Lancashire, 
ne in railway signals.”—Petition recorded 11th November, 

65. 

2934. JULES THEODORE ANATOLE MALLET, Boulevart St. Martin, Paris, “A 
new or improved process for the manufacture’ of oxygen.”—Petition 
recorded 14th November, 1865. 

2948, JoHN DE LA Hays, Bedford-street, Chorlton-upon-Medlock, Man- 
chester, ‘Improvements in the construction of, and in the method 
of Jaying, submarine electric cables.”—Petition recorded 15th November, 
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2954. EDWARD BULLOCK and JamEs BuLLOcK, Leamington, Warwickshire, 
“‘Improvements in the application of photography to the obtaining of 
printed proofs, or impressions, or engravings.”—Petition recorded 17th 
November, 1865. 

2970. GrorGE TaYLoR 
ment in the f 
vember, 1865. 

2976. Tomas Brivczs HeaTHorn and Josern Henry Grorce WELLS, 
North-street, Westminster, “‘ Improvements in gun carriages.” 

2985. George Smit and Cuarues Ritcuiz, Upper Thames-street, London, 
“Improvements in brushes for hair dressing and other uses, also in 
brooms and apparatus for cleaning, preparing, painting, coating, and 
smoothing surfaces.”—Petitions recorded 20th November, 1865. 

2999. THOMAS WILLIAM NICHOLSON,, Bell-yard, Gracechurch-street, London, 
© Impr ts in the adaptation of cylinder printing machines to the 
double purpose of letter-press and lithography, also a new mode of 
damping litho, stones, and. a new mode of registering and pointing in 
such machines.” 

3006. Joun HENRY Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of boxes or ptacies for handise.”—A com- 
munication from Francois Barthélemy Loubatitres, Paris.—Petitions 
recorded 22nd November, 1865. 

3009. TuxorHitus Repwoop, Montague-street, Russell-square, London, 
**Improvements in the preservation of animal substances, such im- 
provements being especially useful when these substances are intended 
for use as food.” 

30'1. JouN Enis, jun., Bristol, ‘An improvement or improvements in 

. = m wufacture of stays and bodices.”—Petitions recorded 231d November, 

£6). 

3015. Gkorck WarDLE Turner, Victoria Works, Tunstall, Staffordshire, 
“ Improvements in machiuery or apparatus for making pottery, earthen- 
ware, or ceramic articles,” 

3019. GroRGE Moreton, Cardiff, Glamorganshire, ‘‘ Improvements in 
lacing boots and shoes,” 

J0z|. Robert Mauer. Bridge-street, Westminster, ‘‘Improvements in 
mounting ordnance.” 

3023. WiLLIaM Epwarp Newton, Chancery-lane, London, ** Improvements 
in helical or spiral springs for upholstery and other purposes, and in 
saachinery for manufacturing the same.”—A communication from Fre- 
derick Chesbrow Payne and John Spencer Giles, New York, U.S.—Peti- 
tion recorded 24th November, 1865. 

3025, WILLIAM ALEXANDER LyTrLE, General Post-office, London, ‘* Improve- 
ments in furnaces,” 

3029. Joun Francis Bennett, Pittsburgh, Pennsylvania, U.S., “‘ Improve- 
ments in the means and apparatus for raising heat by the combustion of 
fuel of various kinds.” 

3031. Joun Ferrier, Liverpool, ‘‘Improvements in the hulls and tackle 
of navigable vessels, and in the gear for propelling the same by wind 
and steam or other motive power engine, and clearing the same from 
water, and in apparatus connected therewith, to enable the said vessels 
to be converted into floating graving docks or lifts for raising vessels and 
other submerged or partially submerged heavy bodies to or above the 
surface of the water.” 

3033. Joun Henry Jounson, Lincoln’s-inn-fields London, “ Improvements 
in cork-cutting hi "—A ication from George Hammer 
and Alfred Butz, Philadelphia, Pennsylvania, U.S.—Petitions recorded 
25th November, 1865. 

3089. Joun MANIFOLD, Liverpool, “Improvements in the construction of 


and Joun Frrniz, Leeds, Yorkshire, “‘ An improve- 
of steel castings.”—Petition recorded 18th No- 

















ships’ parrels.” 

30:3) Witutam Ropert Lake, P ge, Chancery-lane, 
Lndon, “Improvements in the mode of, and means for, preserving 
fruit and other perishable subst * ication from Ben- 
jamin Markley Nice, Cleveland, Ohio, U.S.—Petitions recorded 27th No- 
venher, 1865, 

3045. Francois Mois, Quartier St. Gilles, Brussels, “* An improved nautical 
safety apparatus.” 

5047. CuaRLes Henry NewMay, Chertsey, Surrey, “‘ A new kind of unfer- 
mented and unintoxicating malt liquor which shall keep sound for any 
period of time.” 

3053. ALFRED Vincent Newton, Chancery-lane, London, ‘‘An improved 
mode of obtaining printing surfaces by photography.”—A communication 
from Frederick von Egloffstein, New York, U.S.—Petitions recorded 28th 
November, 1865. 

3055. James Tompson, Soho-place, Napier-street, Sheffield, Yorkshire, 
™ Empooyenente in the handles of tea and coffee pots and other similar 
articles.” 

5059. Hector Aucuste Durrenr, South-street, Finsbury, London, ‘ An 
improved apparatus for stretching and rolling fabrics for dyeing.”—A | 

ication from Messi Jules Weber and Victor Jacques, Mont- | 
reuge, Paris. | 

3061. Gorge MaRSHALL, Pont Blyddyn, near Mold, Flintshire, “* Improved | 
apparatus for facilitating the treating or preparing of casks and other | 
e Se — make them tight, and suitable for containing hydrocarbon and 
éther fluids,” 

3063. Joun Erskine Brown, Glasgow, Lanarkshire, N.B., “ Improvements | 
M1 apparatus for embossing.” 

3067. CHARLES STUART BAKBR, Fleet-street, London, ‘‘ Improvements in 
the process of treating materials for the manufacture of paper and other | 
similar textile fabrics, and in apparatus for the same.”—A communication | 
from Robert Hanham Collyer, Pont Au-demer, Eure, France.— Petitions 
recorded 29th November, 1865. 
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Inventions Frotected for Six Months by the Depositof | 

Complete Specifications. | 

2065. Grorce Knowies Snow, Middlesex, Massachusetts, U.S., ‘Certain 
improvements having reference to shirt collars, and mechanism for 
somnetneturing the same.”—Deposited and recorded 29th November, 

65. 
2066. Gkoncz TOMLINSON BousrixLD, Loughborough Park, Brixton, Surrey, 
‘ Improvements in machinery employed when weaving hair, and in pre- 
paring and treating hair for weaving.”—A communication from Charles 
Bradley, Providence, Rhode Island, U.8.—Deposited and recorded 20th 

4 November, 1865. 

“074, Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in sinking and operating wells, and in the apparatus employed therein.” 
—A communication from James Suggett, Cortland, New York, U.8.— 
Deposited and recorded 30th November, 1865. 


Patents on which the Stamp Duty of £50 has been Paid. } 
3316. Joun Kine, Heanor, Derbyshire.—Dated 10th December, 1862. 
3260. Tuomas Groner Wrbp, Manchester.—Dated 4th December, 1862. 
3262. Louis Curistopn, Paris, WILLIAM HawKsWoRTH, Linlithgow, N.B., 
P and GusTAvUs PALMER HARDING, Paris.— Dated &th December, 1862, 
8287. GEoRGs AvGuUstus HvppART, Brynkir, Carnarvonshire.—Dated 8th 

December, 1862. 

= Jerrrizs, Golden Ball-street, Norwich.—Dated 9th December, 
oe nena Bucuanay, Bucklersbury, London.—Dated 15th December, 


Court Duffe, Castlenock, Dublin.—Dated H 





8279. Ricuarp Epwarb Donovay, 
6th December, 1862. 


8281. WILLIAM PALLISER, Dublin.—Dated 6th December, 1862. 

$354. Joun VaRLEy, Bolton-le-Moors, Lancashire, and JEREMIAH CROWTHER, 
Bradford, Yorkshire.—Dated 16th December, 1862. 

$282, Georgs Lowry, Salford, Lancashire.—Dated 8th December, 1862. 

8313. Davip CuaLmers, Dundee, Forfarshire, N.B.—Dated 10th December, 


1862. 
$392. SaMuRL Cunirrs Lister, Manningham, Yorkshire,—Dated 18th De- 
cember, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
2808. James Ferrapez, Phenix Ironworks, Stroud, and Frepsrick HENRY 
ENGLAND, Foomhall Mills, Stroud, Gloucestershire,—Dated 7th December, 
1858. 
2838. WiLu1AM BgaRpMoRE, Deptford, Kent.—Dated 10th December, 
1858. 


2794. Ricuarp ARCHIBALD Broomay, Fieet-street, London.—A communica- 
tion.—Dated 6th December, 1558. 

2815. ANDREW Lams and WILLIAM ALLTOYT SUMMERS, Southampton, Hants. 
—Dated 8th December, 1858. A 

2848. WituiaM Epwarp WIky, Great Hampton-street, 'Birmingham,— 


Sond 


2665. Joun Reapine, SAMUBL ALraeD Reapine, Groner Epwarp Reap- 
Ing, and FreogRICK Francis Reapine, Birmingham, “ Certain improved 
methods of manufacturing or arranging the spring bolts and attendant 
parts of sleeve links, and other hke articles, where the means of a por- 
table jon are required.—Petvion recorded 16th October, 1865. 

2682. WitLiaM BrarpMoRs, Parkhead, Lanarkshire, N.B., *‘ Improvements 
in furnaces.” —Petstion recorded 17th October, 1865. 

2757. Auyrep Krupp, Essen, Prussia, “Certain improvements in projec- 
tiles."— Petition recorded 26th October, 1865. 

2795. WituiaM Deakin, Great Barr, and Joun BaGnaut Jounson, Tetten- 

all, Staffordshire, * Imp ts in the manufacture of ordnance, 
whole or in parts.”—Petition recorded 30th October, 1865. 

2809. Epwin Appison Puituirs, Southamp buildings, Ch 'y-lane, 
London, *“* Improvements in lanterns for burning coal oil, petroleum, 
and other hydrocarbon fluids."—A communication from William West- 
lake, Chicago, Lilinois, U.S. 

2816. Joun Kay Farnworts, Alderley Edge, Cheshire, “ Improvements 
in apparatus for raising and lowering the windows of railway and 
other carriage and other windows,."—Petitions recorded 1st November, 
1 











2886. Wiuuras Dantet AuwEN, Sheffield, Yorkshire, *‘ Improvements in 





Dated 11th December, 1858. 
2884. JASPER Henry SeLwyn, Woodland Crag, Grasmere, W 


Dated 16th December, 1858. 


Notices to Proceed. 

1972. BexnsaMin Roprnson, Stainlands, near Halifax, and Joszpu VARLEY, 
Mold Green, near Huddersfield, Yorkshire, “‘ Improvements in means or 
apparatus for p ting the bustion of fuel in furnaces of steam 
boilers, dyers’ or brewers’ pans, and other furnaces, whereby smoke is 
prevented and fuel economised.” 

1974. Avueuste Yves Renm, Rue Saussure, Paris, “Certain improvements 
in crinolines.”— Petitions recorded 31st Juiy, 1865. 

1990. Lovis EmmLe Constant MARTIN, Adam-street, Adelphi, London, 
** Improvements in locomotive and other tubular boilers.” 

1992. Marruew Piers Watt Bovunton, Tew Park, Oxfordshire, “ Improve- 
ments in obtaining motive power by heat.”—Petitions recorded 1st Au- 
gust, 1865. 

1996. James McEwan and WruuiaM Negitsox, Glasgow, Lanarkshire, 
N.B., ‘Improvements in the raising, lifting, or drawing and forcing 
of water and other liquids, and in the apparatus and means employed 
therefor.” 

2002. Wiut1AM Wuarton Burpon, Newcastle-upon-Tyne, ‘‘ Improve- 

ments in reducing vegetable fibre to pulp, and in machinery employed 
therein.” 

2004 CuaRLeS Hopeson, Portarlington, Queen’s County, Ireland, ‘‘Im- 
provements in and apparatus for treating peat, and obtaining it there- 
from, also applicable to tilling and cultivating land.” 

2007. Joun Henry TyLeR, Bermondsey, Surrey, “‘ Improvements in 
apparatus used in rolling leather.”— Petitions recorded 2nd August, 1865. 

2011. WinuiaAM HENRY Brookes, Rock Ferry, Cheshire, ‘* Improvements 
in the means of fastening or securing the tongues or reeds of fog 
horns.” 

2017. LuKR ANDERSON, Newtown, Worcestershire, ‘* Improvements in ma- 
chinery to be used in the manufacture of horse-shoes, shoe, heel, 
and toe tips, and other similar articles.”—Petitions recorded 8rd August, 
1865. 

2020. ADpERLEY SLEIGH, Upper Belgrave-place, Eaton-square, Middle- 
sex, ‘ Improvements in the means of and mechanism for obtaining motive 

wer.” 

2008. Emu Witp and Winuetm Wesset, Berlin, Prussia, “ Improvements 
in wick holders or burners for lamps.” 

2025. FREDERICK GEORGE MULHOLLAND, Swan-street, Dover-road, Surrey, 
** Improvements in the mode or method of preparing materials for, and 
in the manufacture of, submarine telegraphic cables, the same being 
generally applicable for other purposes.”—Petitions recorded 4th August, 





1865. 

2034. Hunsrt CyriLte Baupet, Rue St. Appoline, Paris, “A new or im- 
proved keyed musical instrument.” ; ; 

2036, Henry Gegrine, Birmingh Imp in the sackings of 
metallic and other bedsteads, sofas, couches, and other like articles, 
which improvements may also be applied to the seats of chairs, railway 
carriages and other articles.”—A communication from Thomas Tuoning- 
ton, Elyria Larian, Ohio, U.S. i 

2039. Joun Periz, jun., Rochdale, Lancashire, “Improvements in ma- 
chinery or apparatus for washing wool and other fibrous materials.” 

2041. CorTLAND HERBERT SIMPSON, Bexhill, Sussex, “‘ Improvements in 
apparatus for sustaining and lowering ships’ boats.”—Petitions recorded 
5th August, 1865. 

2042. ABRauAM FoLLeTT OsLER, Birmingham, “ Improvements in lamps for 
burning paraffin oils and other volatile oils.” 

2043. ADRIENNE ANASTASIE Fousert, St. Helliers, Jersey, “ Improvements 
in apparatus for regulating the passage or flow of steam, water, and other 
fluids.”—Petitions recorded 7th August, 1865. 

2059. Jacon Henry Rapcuires, King-street, Oldham, [Lancashire, “ Im- 
provements in the lubricating of spindles, the necks or bolsters in which 
the said spindles revolve having a traversing motion in the said neck or 
bolster.” 

2060. Grornce Harvey and ALEXANDER Harvey, jun., Glasgow, Lanaik- 
shire, N.B., ** Imp its in hinery for ing bolts and 
nuts.” 

2062. Hexry Cartwaicut, Dean Broseley, Shropshire, ‘‘ Improvements in 
the construction of steam engines.” 

2068. James Wittiam SuMNER, Vauxhall Bridge-road, and Cuement Av- 
Gustus Scott, Brompton, Middlesex, “ Imp ts in the facture 
of bricks and blocks for building and other purposes.”— Petitions recorded 
9th August, 1865, 

2077. Tuomas ALLCocK, Bir y to be 
used in the manufacture of stair-rods.” 

2078. Josep Farren, Belfast, Ireland, ‘Improvements in the process of, 
and machinery for, cleaning China-grass and flax, and removing there- 
from the resinous and woody matters that adhere to the useful fibres of 
the plant.” 

2079. | — EpwarpD NEwrTon, Chancery-lane, London, “ Improvements 
in machines for making eyelets."—-A communication from James 
Louis Harlem and Theodore Luzerne Payne, New York, U.S.—Petitions 
recorded 10th August, 1865. 

2090. James Know xs, Cagley Bank, near Bolton, Lancashire, “ Improve- 
ments in machinery for lubricating the axles of colliery and other similar 
wagons or trucks.”- Petition recorded 12th August, 1865. 

2115. WitLiaAM Gacb, Stratford-square, Nottingham, and JoHN Moors, Man- 
chester, ** Improvements in looms for weaving.” 

2116. Joun Henry Jounson, Lincoln's inn-fields, London, “ Improvements 
in machinery or apparatus for the manufacture of paper bagy.”—A com- 
munication from Delavan Clark, Buffalo, New York, U.S.—Petitions ve- 
corded 16th August, 1865. 

2133. Pureas Lawkence, Basinghall-street, London, ‘‘ Improvements in 
boots and other coverings for the feet, which improvements are applicable 
also to trunks and other articles, for the purpose of strengthening, pre- 
serving or protecting them.”—A communication from Jacob Nichols, 
New York, and Moses Pettes, West Concord, Vermont, U.S.—Petition 
recorded 18th August, 1865. 

2149. WittiamM Epwarp Newton, Chancery-lane, London, ‘* Certain im- 
pr ts in hinery for making bricks."—A communication from 
Exybert Cox Bradford and James Henry Renick, New York, U.8S.—/’etision 
recorded 19th August, 1865. 

2162. Derwas Owen Jones, Pontesford, Shropshire, “An improved 
apparatus to facilitate the cl ing ai € inati of the bo'toms 
of ships and other submerged structures.”—/etition recorded 22nd Au- 

ust, 1865. 

216s. "LirpMANN JACOB Levisouy, Powell-street West, Goswell-road, 
London, “‘ An improvement in syphons,”—Petition recorded 23rd August, 
1865. 

2178. WiLL1AM EpwakpD Newton, Chancery-lane, London, ‘‘ Improvements 
in well-sinking tubes.”"—A communication from Hiram John Messenger, 
Stephen Brewer, and Byron Mudge, Cortland, New York, U.S.—Petition 
recorded 24th August, 1865. 

2186. GrorGk OwseN, Compton-terrace, Islington, Middlesex, “ Improve- 
ments in copying press:s for copying Jetters and other written docu- 
ments,” 

2187. CuaRLES ADoLPuUs WaTkKiss, Greek-street, Westriinster, “ Improve- 
ments in apparatus for supplying carbonic acid gas to casks and other 
vessels from which beer, wine, and other fermented liquors are drawn.” — 
Petitions recorded 25th August, 1865. 

2372. Witt1am Fssox, Ness House, Cheltenham, Gloucestershire, ‘ Im- 
provements in the construction of gas meters.”—Petition recorded 16th 
September, 1865. 

2376. Francesco Daisp, Bergame, Italy, “‘ A new method of, and appa- 
ratus for, condensing the steam of steam enginea.”— Petition recorded 
18th September, 1865. 

2384. Ropert Fox, Limel » Middl , “A new or improved method 
of, and apparatus for, securing or fastening metal plates to heams, 
rafters, and other places, for roofing and other purpoees."— Petilion re- 
corded 19th September, 1865. 

2567. RICHARD ARCHIBALD Broomay, Fleet-street, London, *‘ Improvements 
in rotary engines and pumps.”—A communicatiun from Fidéle Chatelain, 
Lille, France. 

2577. Tuomas Macmin, Andover-road, Holloway, Middl 
in machinery or apparatus for the manufacture of wooden 
tions recorved 6th October, 1865. 

2591. WitttaM Har&is, Wimbledon, Surre! 
treating hides applicable for machine 
recorded 7th October, 1865. 
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, * Improvements in tanning or 
and other purposes.” —Petition 


casting hoops of steel suitable for making tires."—Pelition recorded 8th 
a ber. 1865 


1865. 

2927. Jossrm WiLLtaAMson, Bagthorpe, and James Linpiay and James 
COLEMAN, Selstone, Nottinghamshire, ‘‘ Improvements in brakes.”— Peti- 
tion recorded 14th November, 1865. 

2956. WintiaM Henry Cops, Bostock-street, St. George’s-in-the-East, Mid- 
diesex, ‘* An improved machive for taking off the fibre from cotton seed 
and cleaning it.”— Petition recorded 17th November, 1865. 

2980. James Broventon Eper and Enocu Hiap, Bolton, Lancashire, 
‘*Certain improvements in bani or apparatus for spinning ant 
doubling cotton or other dbrous substances.”—Petition recorded 20th 
November, 1865. 

2991. Frepenic Pors, Mark-lane, London, *‘ Improvements in locks,”"—A 

{ jcommunication from William Hodson and James Hutson, Janesville, 
Winconsin, U.S.—Petition recorded 21st November, 1865, 

3025. WitLiAM ALEXANDER LytTLx, General Post-office, London, “ Im- 
provements in furnaves.”—Petition recorded 25th November, 1865. 

3053. ALrasp Vincent Newron, Chancery-lane, London, “An improved 
mode of obtaining printing surfaces by photography.”—A communica- 
tion from Frederick Von Egloffstein, New York, U.S.—Petition recorded 
28th November, 1865. 

3059. Hxcron AveustUs DurREeNs, South-street, Finsbury, London, ‘An 
improved apparatus for stretching and rolling fabrics for dyeing.”—A 
communication from Messrs. Jules Weber and Victor Jacques, Mont- 
rouge, Paris. 

3065. Gores KxowLes Snow, Middlesex, Massachusetts, U.S., ‘ Certain 
improvements having reference to shirt collars, and mechanism for 
manufacturing the same.” 

3066. Groner ToMLINSON Bousri¥LD, Loughborough Park, Brixton, Surrey, 
“ Imp in inery employed when weaving hair, and in pre- 

— and treating hair fur weaving.”—A communication from Charles 
radley, Providence, Rhode Island, U.8.—Petitions recorded 20th No- 

vember, 1865 











And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave iculars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journai) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amoun 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 6, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THE ENGINKER, at the ajice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 
1872. T. Moupgn, J. Newsomn, and J. Akeroyp, Leeds, “ Furnaces of steam 
boilers." —Dated 18th May, 1865. 

This invention has for its objects, First, such arrangements of the furnaces 
of steam boilers as will enable the attendant to clear away clinkers and 
dross without opening the fire-doors, thus preventing the admission of a 
large body of cold air. 8 dly, the more th gh bustion of fuel, 
and consequent economy, Lastly, to supply heated feed water when 
desired. ‘The first arrangemeutrconsists in the use of hollow perforated (by 
preference) angular-shaped fire-bars, resting on a convenient framework, 
in place of the ordinary ones in use, The spaces between the fire-bars are 
fitted with perforated bars or plates, cither end of the same being secured 
to the shafts resting in the framework of the furnace, and capable of 
receiving a reciprocating or rotary motion externally by means of ordinary 
well-known levers, rack motions, or other hanical equivalent placed at 
the front and outside the furnace. By the nevenamel arrangement, on 
the attendant turning the perforated bars or plates placed under and 
between the fire-bars at such times as the nature of the fuel requires, the 
ashes are allowed to drop into the ash-pit, the angular form iron 
bars facilitating such operation, The Second arrangement consists in using 
perforated fire-bars similar to those previously described, but the interstices 
between the fire-bars are occupied by perforated tubes extending from the 
front plate of the furnace to the bridge plate, the latter being made by 
preference of iron (cast or wrought), and having a flat top. Air passes 
through these perforated tubes and through the top of the bridge, mingling 
with the flame at that point. The tubes are also made to revolve by the 
means before named, and thus answer the = gy of the adjustable bars 
or plates named in the first arrangement. hen it is required to supply 
heated water to the boiler, the outer end of the tubes before n (in 
this case not perforated) may be connected with the feed main, while the 
inner ends are connected with boilers in any convenient manner, such 
tubes being stationary. The Third arrangement consists in making the 
fire-bars circular and perforated, also capable of having a continuous 
reciprocating or rotary motion by the means before named, the interme- 
diate spaces being occupied by perforated bars of a segmental section, by 
preference, which bars are actuated in a similar manner, as occasion 
requires, In order further toi the evap ive powers the patentees 
place a water chamber in front of the “ dead plate” witbin the flue, and 
communicating by means of tubes with the hollow bridge. 


1404. J. Suanp, Upper Ground-street, Blackfriars-road, “‘ Fire engines."— 
Dated 22nd May, 1865. 

This invention consists of a set of fire-engine pumps of the usual or any 
other construction fixed on the outside of the front end of a box which 
contains the hose and implements; this box is attached toa frame, the two 
front ends of which — and form draught handles for men or shafts for 
a horse. The end of the box to which the pumps are attached is made at 
such an angle that, when the ends of the frame rest on the ground, the 
puimps are in @ proper position for working, and when the man or horses 
are attached for draught, the pumps are inclined, and the weight thrown 
more on the axle; but to more evenly balance the whole, the box, with 
the fire engine attached, may be constructed to slide within limits on the 
frame, and be adjustable by a screw or otherwise. The box may, also, bo 
used without a frame, the shafts for the horse draught ae fixed one on 
each side; or a draught bardle for men may be fixed to the hottom of the 
box. The whole machine is mounted on two high wheels with a pair of 
springs and an axle, The wheels may be of any convenient height, this 
not being limited, as in ordinary fire engines, by the working handles, the 
working lever or levers to which the latter are attached being placed across 
the frame parallel with the axle, and the men, when at work, stand on 
each side of the engine clear of the wheels, the ends of the shafts or the 
drag handle resting on the ground, and a the wheels points of 
support. The working lever is made so as to contracted in length by 
means of a folding joint or otherwise when not at work, so as not to projec: 
beyond the ends of the axles when travelling, and the wooden handles may 
be either kept in their places or be removed to another part of the engine 
for the same purpose, e engine is complete on two wheels, and carries, 
as iu the ordinary brigade fire engines, the whole of the hose, suction pipes, 
ladders, and implements in or upon it; and when constructed for horse 
draught the men and driver ride on the box. The box may also be used at 
a fire as a reservoir, from which the engine pumps or a portable cauvas 
cistern may be used for this purpose, the latter being carried either under, 
in, or upon the box and inside the frame, 

1421. H. A. Bonnevitix, Porchester-terrace, Bayswater, “‘ Hydraulic 
cranes."—A communication.—Dated 24th May, 1865 
This invention consists in the application of bydrauli the 
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application is made as follows:—The piston rod of the hydraulic press is 
elongated and provided with a rack in the one case, and in the other with a 
screw thread, This rack or this screw acts in a system of toothed wheels 
or a drum around which the chain of the crane is rolled. The apparatus is 
set in motion in the ordinary way by pumping any suitable liquid under 
the piston of the hydraulic press, which, being raised, acts on the drum, 
or on the toothed wheels, and thus winds up the chain and lifts the weight. 





Ciass 2.—TRANSPORT. 
ilways and Plant, Road-Making, Steam Vessels, Ma- 
ittings, Sailing Vessels, Boats, Carriages, Carts, 


larness, Gc. 
1388. G, Reap, Slitaford, Susser, “* Manu-motive carriages.”—Dated 19th 
May, 1865. 


Includi 
pre and 
Hi 


This invention relates to the apparatus for communicating motion to the 
wheels whereby the carriage is propelled. For this purpose the inventor 
places a screw wheel on the driving axle of the carriage ; gearing into this 
screw wheel (as a substitute for the endless screw usually working in end- 
less screws) is a disc, having a series of friction bowls ge round its 
periphery ; these bowls take into the teeth of the screw, by the rota- 
tion of the bowl disc cause the screw wheel to rotate, and £0 propl the 
carriage. The inventor places this bow] disc on a vertical or inclined shaft, 
and continues it upwards to any convenient position for driving by means 
of a winch handle, or other convenient means, on the top. He placesa 
universal joint on this driving shaft, whereby it may be inclined and 

dapted to any position desired for the convenience of driving. He steers 
the vehicle by means of the fore wheel or wheels, mounting it or them on 
an axis, and in bearings in which the axis can be moved in the different 
directions required for steering the vehicle, such motion being communi- 
cated by means of a hand lever and connecting rod, or it may be operated 
by the feet of the operat A ding to this arrang t the one hand 
is engaged in driving the winch handle while the other may effect the 
steering.—Not proceeded with. 
1894. J. MARTIN, Railway-terrace, North Shields, “‘ Apparatus for steerin 

ships, steamboats, and other sailing vessels." —Dated 20th May, 1865. 

One portion of this invention consists in the application of a second 
barrel or Bom te the axle or shaft of an ordinary steering apparatus to 
the second barrel or pulley, The inventor attaches a set of chains or ropes 
by passing them round it; each end of these chains or ropes is then passed 
round a pulley or b:rrel fixed on each side of the ship's deck, and thence 
brought back to the ordinary tiller and fastened to it in the usual way. The 
said barrel or pulley on each side of the ship's deck is fitted in'o a movable 
frame or carriage sliding in guides fixed to the deck ; to this frame he 
fixes a tovthed rack, and geared with this rack, but fixed in an independent 
standard, is a pinion or worm screw; on the axle of this pinion or worm 
screw he fixes a lever under the control of the steersman, so that by turn- 
ing the pinion or worm screw motion is imparted to the movable frame 
through the rack, the chains or ropes being tightened or slackened as the 

ble frame is d from or brought towards the tiller. When the 
second set of chains or ropes is tightened the said ropes control the steering 
apparatus as effectually as the first ordinary chains or ropes attached tothe 
tiller; when s'ackened they cease to exercise any control. In calm or fine 
weather the inventor does not propose to use the second set of chains or 
ropes.—Not proceeded with. 
1398. J. ARMSTRONG, Masbro’, Yorkshire, ‘‘ Manufacture of crossings for 

the permonent woy of railways d&c.”—Dated 20th May, 1865. 

The patentee claims the construction of a double-headed reversible cross- 
ing for railways, with wing and point rails, all in one piece from an ingot 
of steel, bloom of iron, or other suitable material, to the section and angles 
required, by means of forging, pressing, or otherwise. substantially as 
specified ; and alsy the method of casting an ingot of steel with one or more 
elongated core holes through the same, at suitable distance to form the 
hole for passing upon the rollers for rolling after being hammered, substan- 
tially as specified. 
oe, mi Firtu, Shefield, “ Cast steel railway tires."—Dated 25th May, 











This invention consists in hammering a hollow tube of cast steel on a 
mandril until it is reduced in thickness, and then again hammering it 
between tools of ota wee shape, for the purpose of raising projections to 
form the flanges of the finished tires, and so solidifying the metal, 

1481. J. X. J. Barnaix, Bonnines, Namur, Belgium, “ Brakes for railway 
carriages.” — Dated 25th May. 1865. 

This invention bas for its object the stopping of railway carriages by 
utilising the force which acts on the buffer when the speed of the train is 
slackened ; and the invention consists in transmitting the recoil movement 
of the buffers produced by the slackening of the speed of the train, by 
means of rods suitably made and fixed to the rod of the buffers, and to a 
spring which acta direct by means of a lever upon the shaft of the brake, 
which is adapted to the carriage, or with which they are already pro- 
vided.— Not proceeded with. 





Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


1883. T. MarspEN, Pemberton, near Wigan, ‘* Apparatus to be employed in 
spinning cotton, dc." —Dated 19th May, 1865, 

The patentee clains the novel application and use of felt, flannel, or 
equivalent material permanently secured to the lower surface of the 
bobbins, so as to revolve with them, instead of placing the felt on the rail 
and detached from the bobbin, as hitherto employed. 

1389. W. CLARK, Chancery-lane, London, ** Ornamentation of fabrics and 
leather."— A communication.— Dated 19th May, 1865. 

This invention relates to ornamenting fab:ics for ladies’ dresses, and 
consists in the application of artificial leaves, fruit, and flowers, either 

parately or in bination, to the fabric, which artificial substance the 
inventor either cements or sews to the fabric in the flat, and the ornamen- 
tation may or may not more or less closely resemble the woven pattern.— 
Not proceeded with, 

1391. C. Brapuky, Oldham, ‘* Machinery for spinning and doubling cotton, 
&c."—A communication,—Duted 20th May, 1865. 

This invention relates to the hinery ployed in spinning and 
doubling cotton called the mule, and is designed for the purpose of 
dispenting with the use of the sector as hitherto employed in mules to 
— the fallers in connection with the copping motion.~ Not proceeded 
wit 
1397. E. Atrensornovan, S. MgLuor, and G. BLackauRN, Not/ingham, 

pe ipparatus employed in circular knitting machines.”—Dated 20th May, 
1D. 








This invention consists in placing on the lower of a stein or pipe 
(hereafter called pipe only) of the head of a circular machiue a toothed 
wheel, which gears into a similar wheel on a main driving shaft. The 
wheel on the pipe of the head has a recess on the inside, which recess 


ae BEANLAND, Leeds, *‘ Screw gills or hackle frames.”—Dated 24th May, 
This invention has for its objects the p tion of breakages in screw 
gills or hackle frames, and, consequently, in the siivers of material under 
operation. To obviate certain defects on what is known as the draught or 
back-wheel shaft of an ordinary hackle gill frame, to the clutches generally 
used the patentee places the shortest arm of a double bell-cranked lever, 
working on a fulcrum attached to the fr. k of the hine, which 
presses against the spring in the outer clutch. The arm parallel with the 
longer arm rests in a notch of a bar in adjunction with the strap or belt 
guide, and which, when the machine is in proper working order, retains 
the same on the driving pulley, while the horizontal arm carries a weight 
which may be adjusted according to the number of heads the machine has. 
Lapping or other disturbing causes arising, however, the clutches become 
disengaged and the outer one pressing against the shorter arm of the bell- 
cranked lever, elevates the end of the longer arm, and releases the detaining 
bar connected to it. A weight passes over a pulley, and, connected to 
this detaining bar, imparts a horizontal motion, and in so doing throws the 
belt, by means of the strap guide in adjunction with it, from the fast to 
the loose pulley, and thus prevents the breakage that would otherwise 
occur, 
1420. J. Daw and A. Parar, Manchester, ‘‘ Calico and linen printing.”— 
Dated 24th May, 1865. ; 








1403. A. G. Bicorts, Paris, “‘ Casing intended to protect the stock and lock 
of fire-arms, with guiding caps to take aim.”—Dated 22nd May. 1865. 

The patentee claims, First, the application to fire-arms, and principally 
to fouling pieces, of a sheath of leather, or any other supple material, or 
thin metal, or even of wood, but preferably of supple vulcanised india- 
rubber, to cover up the stock and preserve it from the shocks that might 
injure it. Secondly, a cap for covering the cock and lock, and fastened to 
the sheath by means of small buttons, and kept on the gun by a strap 
of india-rubber, or small steel springs, these caps forming no impediment 
to the action of the cock, and in case of double-barrelled guns, enabling the 
sportsman to take truer aim. 

1433. E. Paton, Perth, “‘ Fire-arms.”—Dated 25th May, 1865. 

This invention essentially relates to a very simple method of making fire- 
arms to load at the breech, at the same time offering great facilities for the 
conversion of existing muzzle-loading pieces into breech loaders. Accord- 
ing to one method of carr.ing the invention into practice the barrels are 
fitted with a hinge on the under side, by which they are united to the 
stock. A projecting hook is also formed on the under side of the stock by 
means of which the barrels are locked in position for firing. The piece of 
metal forming the breech plate is extended along the stock, and a hole is 
formed iu it through which the hook on the barrel passes; a movable 
catch working in the stock enters the hook-when the barrels are brought 
down into firing position, The catch may be arranged in various ways; in 
some inst it is caused to move laterally on a pin or centre, a thumb 





The patentees claim, First, the preparation of ferrocyanide of 
by decomposing the ferrocyanide of potash with hydrofluo silicic, and 
saturating the filtered liquid of the fluo silicate of potash with ammonia, 
Secondly, the combination of these salts of ferrocyanide of ia or 
other bases with a salt of oxide of chromium, chromo-alum, chloride of 
chromo, or similar salts, for the production of green colours upon cotton or 
linen by steaming. 

1428. R. MAXxwELu, Glasgow, ‘‘ Applying coal-tar colours to cotton and 
linen.” — Dated 25th May, 1865. 

This invention consists, principally, in preparing the cotton and linen 
either as yarn or thread, or, when woven, for receiving the colour by 
treating it with a soap, or with an oil in a more or less saponified state.— 
—Not proceeded with. 

1430. R. A. Brooman, Fleet-street, London, “‘ Machinery for separating or 
sorting fibres and filaments of different lengths, and forming them into a 
lap or flerce.”"—A conmunication.—Dated 25th May, 1865. 

This invention cannot be described without reference to the drawings. 
1432. W. Mappers, M Or g table-cloths and other 

articles with embroidery.” — Dated 25th May, 1865. 

The patentee claims the facture of or tal table-covers and 
other articles by uniting cloths or fabrics of different colours or material by 
edging stitches, or stitches of similar ornamental character, made by the 
hinery, substantially as described. 

1439. W. E. Newton, Chancery-lane, London, ‘* Prawing and other rollers 
used in preparing and spinning cotton and other sibrous materials and 
textile ifacturrs.”—A icati Dated 25th May, 1865. 

This invention consists in covering rolls for preparing materials for 
spinning yarn and other textile manufactures with an inver covering or 
body of valcanised india-rubber, gutta-percha, or other suitable gums, and 
with an outer covering of leather, parchment, paper, or other suitable 
flexib'e substance, these two coverings being united together by putting on 
the outer covering while the inner covering or body is in a plastic state. 
The edges of the outer covering are neatly joined, and then the rollers 
are subjected to heat for the purpose of producing in the india-rubber or 
1, ccrcranc maces the change known as vulcanisation.— Not proceeded 
with. 
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Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Impleménts, Flour 
Mills, Gc. 


1369. O. T. Bittups, Chatteris, Cambridge, “‘ Apparatus for distributing 
liquid manure.” — Dated 18th May, 1865. 

This invention relates, principally, to apparatus to be used in connection 
with a liquid manure drill for distributing the liquid manure in the coulters 
with the corn or seed, but the apparatus may be used without the corn or 
seed drill for distributing liquid manure on grass or other lands. In the 
bottom of the trough or vessel which contains the liquid manure is an 

moderate size, which can be closed when desired by means of a 
slide or valve worked from the outside. This opening communicates with 
a distributing box of a form somewhat like a fan, and provided in the in- 
terior with a number of radial partitions corresponding with the number of 
coulters into which the manure is to be distributed. This box is to be 
suspended beneath the liquid reservoir in such a way that its own weight 
will keep it in a horizontal position. Above these partitions is a sloping 
board, and at the lower end of each radial chamber formed by the said 
partitions is an opening from which a pipe extends downwards into the 
drill coulter, When the slide or valve is opened, the liquid manure falls 
through the opening on to the sloping board, over which it spreads or 
splashes and flows in equal quantities through each of the radial 
chimbers, whence it is conducted by the pipes above mentioned to the 
several drill coulters, and is by these means deposited with the eorn or 
seed in the coulter rows. A revolving agitator or stirrer is placed in the 
trough or vessel as usual, driven by a band or spur wheels to keep the 
manure in constant agitation and prevent the solid particles thereof from 
settling at the bottom and choking the opening into the distributing box. 
1371. W. Manwarine, Banbury, ‘‘ Reaping and mowing machines.”— 

Dated 18th May, 1865 : ; 

The patentee claims, First, the combination of two driving wheels and a 
flexible cutter with a gearing frame, by preference cast in one piece, which 
frame is so constructed that the bearings of the motion shafts form part of 
the casting or castings composing the gearing frame, and that the crank 
shaft is partially or wholly enclosed within such casting or castings. 
Secondly, sustaining the gearing frame and cutter bar by means of a pawl 
attached to the lifting lever, which pawl is engaged in a suitable notch in 
the draft frame or its prolongation, and disengaged by a projection on the 
same frame; the attendant in raising the gearing frame and cutter bar 
being, by preference, assisted by a spring, which partly counterbalances 
the weight thereof. Thirdly, bringing the cutter bar to the gearing frane 
by means of a prolongation of the main shoe pivotted between two cups. 
And with respect to the second portion of the invention the patentee claims 
(in machines having a rigid cutter bar, a trussed main frame, and a revolv- 
ing rake or rakes, placing the wheel which actuates the rake shaft, and of 
which the said shaft is the centre, between the upper and lower portions of 
the said trussed frame. And with regard to the Third portion of the inven- 
tion he claims the arrangement of the teeth, tappets, slot, and pivotted 
portion of the platform, as described. 

1396. W. Eppinaton, jun., Chelmsford, “‘ Apparatus for trenching and lay- 
ing drain pipes for draining land.”—Dated 20th May, 1865. 

According to this i ion, the p prefers to employ a double 
plough beam, although a single one may be adapted to the plough beam 
or beams. He attaches two cutters, one behind the other, and so disposed 
and sever the soil at a dist a ding to the width 














contains a spring ; this spring presses upon the pipe with a force sufficient 
to carry the head round when the toothed wheel is driven round by the 
main shaft. The pressure of this spring may be adjusted as required by 
turning a screw, the head of which projects beyond the pipe outwardly. 
Above the wheel and spring is a grooved wey d keyed fast on the pipe of 
the head; in this groove, on any convenient part of its circumference, is 
placed a wedge-piece, corresponding to the shape of the groove, in the 
pulley ; this wedge-piece is free to turn on an angle secured to the framing 
of the machine. The wedge portion has a screw passed through it, by 
means of which the pressure of the wedge in the groove may he regulated 
to the greatest nicety ; and projecting from the side of the pipe of the 
wedge-piece is a stud, which takes into a hole in one end of a piece of 
metsl, which said hole is slotted through one side of the piece. Under this 
hole, and at right angles thereto, is another hole, through which is passed 
a loo or hooked wire, under which the thread to be supplied to the 
machine is placed, and in the piece below the wire is another hole, in which 
is placed an axle standing at right angles to the axle of the wedge-piece. 
The piece carrying the wire and receiving the stud before mentioned’ :so 
nicely balanced that, when the thread is broken or the cop becomes empty, 
and the end of the thread is worked up, the wire falls and depresses the 
upper end of the piece, carrying the wedge-piece partly round, and 
effectually wedges fast the head of the machine until the edge is with- 
drawn and the thread is replaced.—Not proceeded with. 

1413, S. W. and J. Hour, and J, Maups, Bolton, “ Dyeing and sizing cotton, 

silk, woollen, and other yarns.” Dated 23rd May, 1865. 

For dyeing yarns the inventors make a peculiar shaped bobbin, consisting 
entirely of wire, or light metal, or material. The body of the bobbin 
consists of longitudinal stops of wire attached to light end-pieces, made 
circular or of any other convenient shape, to confine the yarn within the 
length of the bobbin ; the yarn is wound on this skeleton bobbin, the 
body being perfectly open. The yarn is free both inside and outside, so 
that when the bobbin with the on it is immersed in the dyeing 
matter, it will penetrate and dye every thread, whereas this cannot be done 
in the cop. They size the yarn in the doubling frame, using dissolved 
buffalo hide, the said solution being twisted in the yarn during process, by 


as to trave part 

of trench to be made; the soil so cut or severed by the coulters, immediately 
behind the rear coulter, comes in contact with au inclined piece, which, as 
the plough p lifts the severed soil, leaving the trench desired. In 
the rear end of the inclined lifter of the soil is a curved guide reaching to 
the same depth as the inclined lifter, by means of which guide the patentee 
introduces and deposits the drain tiles. The sides of the trench are kept up 
by means of check plates, which extend throughout the length of the 
inclined lift, as also the curved delivery piece, which deposits the drain 
tiles. The plough is mounted on wheels and regulated in its height from 
the ground by adjusting screws, somewhat in the usual manner, its opera- 
tion being as follows:—When propelled through the ground, the two 
coulters make two vertical incisions in the soil to the required depth, the 
inclined lifter follows immediately behind, and lifts the slice of the soil form- 
ing the trench in which the tile depositor follows; the drain tiles are 
placed on end by hand in a vertical guide channel, which tiles, by their own 
gravity, slide down the curved —_ and take up a horizontal position in 
the ground, end to end, and closely abutting one on the other ; the soil 
then falls in above the tiles, and the drawing is complete. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
1400. R. Hasweuh, Marylebone road, London, ‘‘ Superseding the unsightly 
chimney-pots now in use."—Dated 23rd May, 1865. 
These improved chimney-pots are to be cast in glass of octagonal and 
other various patterns. The glass is to be red, green, blue, or any colours 
that may be wanted. The pot isa n duct ligh i eg: it is more 





lever being fixed at the lower or under side of the stock by which it is 
actuated, so as to unlock the barrels ; and when the barrels are locked, the 
catch is held in the hook by means of a spring. When it is desired to load 
the gun or rifle, the catch is merely moved out of the hook by thumb 
pressure, when the barrels are immediately tilted upon the hinge in position 
for loading, the cartridges are inserted, and the gun is ready to be fired in 
avery short space of time.—Not proceeded with, 


CLass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1379. C. Copgrs, Kennington Park-road, Surrey, “ Construction of bed- 
steads.”—Dated 18th May, 1865. 

The object of this invention is to manufacture bedsteads that will have as 
little tendency to harbour vermin asiron bedsteads, and will yet retain the 
sightliness of the present Arabian and French wooden bedsteads. To 
attain this end the patentee combines wood and iron in the construction of 
bedsteads in such a manner as to form all the joints of metal, while in 
French bedsteads the head and foot-boards will be retained, and in Arabian 
bedsteads the cornice and foot-board of the ordinary or any approved con- 
struction will be retained. 

1415. H. ADLER, Primrose-street, Bishopsgate-street, London, *‘ Clocks and 
time-preces.” — Dated 23rd May, 13865. 

This invention consists of three parts—First, the combination of mecha- 
nism whereby the seconds circleor seconds hand forms the end or point of 
and move round the face of the clock with the hour hand. The mechanism 
of this clock consists of a train of wheelwork and other parts, similar to the 
clocks and time-pieces now in use, the hour and minute hands being 
placed precisely as in ordinary clocks, On the end of the hour hand is 
placed a circular piece of metal, round the border of which are marked the 
seconds, in the same way as on watches, This hour hand is hollow. 
Motion is communicated to the seconds hand by means of a rod which 
passes through the hollow hoar hand; one end of this rod works ona 
pinion on the arbor, the other end working on a very minute pinion wheel 
on the metal circle, which communicates to the seconds han4, the novelty 
of this part of the invention being that the seconds are carried round the 
face of the clock by the hour hand. The second part of this invention con- 
sists in making the clock-cise itself oscillate, and dispensing with the use 
of apendulum. Thirdly, this invention dispenses with the use of a key.— 
Not proceeded with. 

1422. C. T. Mouuer, Abo, Finland, Russia, “ Lamps.”—A communication. 
—Dated 24th May, 1865. 

In constructing Ismps according to this invention, suitable for burning 
turpentine and hydrocarbon oils, each lamp is provided with a vessel to 
cortain the turpentine or hydrocarbon oil, which is usually at an elevation 
above the burner, in order that the burner should be constantly supplied 
under pressure ; but the requisite pressure may he obtained when the oil 
vessel is situated below the burner, by pressure applied by means of com- 
pressed air, by a weight, or by a spring. The passage of the oil to the 
burner is regulated by means of a cock or valve in the supply pipe. The 
oil before it is admitted to the burner is subjected to heat in a portion of 
the supply pipe or tube, in order to vaporise the oil; or it may be heated 
in a vessel in connection with the supply pipe, and such heating is by the 
flame or flames ofthe lamp. It is, however, preferred that the end of the 
supply tube or pipe should be that part of the apparatus which is heated 
by the flame or flames of the lamp, aud it is further desirable that the outer 
end of the supply pipe or tube should be continued, or have a continuation 
applied beyond the burner, in order to admit atmospheric air, but the 
arrangement for admitting air to the vapour passing to the burner tube 
may be varied. The end of the supply pipe or tube immediately over the 
burner tube is closed at its outer eud, and is flattened, or made of less 
diameter than the other parts of the supply pipe; through this flattened 
end a conical plug or valve is introduced, which can be caused to close a 
sma!) cutlet passage made through the under side of the supply pipe or 
tube cvex the burner tube, and thus shut off the passage of the vapour from 
passing out of the end of the supply pipe to the burner tube. This conical 
plug or valve is arranged to be capable of nice adjustment, in order to 
admit of the passage of any desired quantity of the vapour down through 
the small passage or outlet in the under side of the supply pipe. The upper 
end of what the inventor calls the burner tube is open, and comes just 
below the outlet passage from the supply pipe, so that in the downward 
rush of the fluid or vapour from tne outlet passage the vapour or fluid will 
carry with it a quantity of atmospheric air. The lower end of the burner 
tube is bent upwards, and is divided into as many small passages or jet 
pipes as may be de-ired. It is preferred to have two such jet burners, 
which come under the end of the supply pipe, and the extension of it, 
through which the air passes to the upper end of the burner tube; lence 
the end of the supply pipe containing the oil is heated by one fame, while 
the air supply tube or passage, or passages, is or are heated by the other 
flame; or the arrangement may be such as to admit of one flame heating 
both these parts. It is found desirable to introduce a piece of sponge or 
other matter through which the oil can filter freely, to form a porous parti- 
_ between the part of the supply pipe which is heated and that which is 

eyond, 








Cuass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1385. T. Ricuarpson, Newcastle-upon-Tyne, and M. D. Ruucner, Leadenhall- 
street, London, ** Obtaining certain compounds of nitrogen and of sul- 
phur.”—Dated 19th May, 1865. ie 2s ’ 

In the manufacture of coal gas the purification is accomplished in 
several localities by means of oxide of iron. When the oxide of iron 
ceases to act beneticially, it is thrown aside, and is known under the name 
of gas refuse. ‘This gas refuse contains ammonia, and other nitrogenous 
compounds, together with sulphur, and the object of this invention is to 
obtain and apply the same to useful purposes in the arts. 

1386. W. Davey, White Post-lane, Hackney Wick, “ Apparatus for washing 
or purifying coal gas, and for producing anmoniacal water therefrom. 
—Daied 19th May, 1865. ‘ y 

The patentee claims, First, constructing apparatus for freeing coal gas 
from ammonia and bisulphide of carbon, consisting of a closed vessel 
having a central chamber, the lower open end of which dips slightly beneath 
the level of the water or other fluid contained in the vessel, and from 
which immersed edge of the chamber a grating, or perforated or gauge 
diaphragm, also slightly immersed beneath the level of the fluid, is made 
to extend to the sides of the vessel. so that the gas being made to pass into 
the central chamber depresses the fluid, so as to pass under its lower edge 
and beneath the grating or diaphragm, whence it rises through the openings 
or perforations thereof, and through the shallow stratum of water over the 
grating into the space surrounding the central chamber, ly as 
described. Secondly, placing vpon the aforesaid grating, or perforated or 
gauze diaphragm, a layer of pebbles, or other suitable granular substance, 
in order the more effectually to bring the bubbles of gas into intimate 
contact with the fluid, substantially as described. Thirdly, constructing 
the central chmber with its lower end immersed some depth into the fluid, 
and widened out, and forming in such immersed portion perforations or 
small ings, insuch manner that the gas in depressing the fluid inside 








ornamental, will last longer, and is far more easily y 'y 
than the common earthenware pots now in use.— Not proceeded with. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 





which every thread is sized singly instead of sizing the warp altog ’ 
This process al-o lays the fibre of the yarn, and dispenses with gassing it, 
ed it stronger because there is no chance of burning it.—Not proceeded 
wu 
1417. T. CaLvert and D, MontoomEry, Annan, Dumfriesshire, “ Looms for 
weavirg.”"— Daisd 24th May, 1865. 
The patentee claims the novel arrangement and combination of apparatus 


for giving a variable tension to the warps at the required intervals, such as 
bone § up the pick and shedding, and for governing or regulating the 
amouni 


tension at such intervals, as described, 


plements of War or for Defence, Gun Carriages, $c. 
1382. S. EBRALL, Shrewsbury, Shropshire, “‘ Briech-loading fire-arms.”— 
Dated 19th May, 1865. 

This invention has reference to breech-loading fire-arms of the kind called 
**drop down” or “snap” guns, and consists in certain mechanical arrange- 
ments or combinations of parts for working the bolts, whereby the breech 
ends of the barrels of the said guns are held down against the face of break - 
off for discharge, and rel from the said break-off for re-charging.—Not 





proceeded with. 





amber uncovers such perforations or openings, 80 a8 to escape 
+ on eel substantially as dseerthed. Fourthly, the employment of a 
series of two or more such before described apparatus acting in combination 
with each other, and with the system of pipes and valves, substantially as 
described. peti: 
1393. J. A. Correy, Gracechurch-street, London, “‘ Distilling apparatus.”— 
quis tovention She ao lly applicable and valuable in the distillation of 
petroleum, which consists of several volatile oils and unctuous substances 
differing m degrees of volatility, and which, for certain purposes to —_ 
they are applied, are required to be more or less completely separated — 
each other, and from a substance ¢ <a ance a AF = 
way of conducting the distillation of petroleum it is put 1 nary 
still, to which the heat of a fire is applied, and when the temperature of 














Dec. 15, 1865. 


THE ENGINEER. 
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the liquid in the still rises to about 180 deg. Fah.,a volatile oil or spirit 
comes over, this being the most volatile i of the petroleum, or 
that which has the lowest boiling point, and, as the distillation proceeds, 
the temperature at which distillation occurs gradually rises, and distilled 
products are obtained which are less and less volatile, until at last it reaches 
500 deg. or 600 deg., or more, at which the least volatile products, or those 
having the highest boiling points, are obtained ; but when these heavy 
oils, as they are called, have been brought over by the application of a 
hi-h temperature, there remains a residue of thick tar, or pitch, or coke in 
the still, which must be removed before afresh portion of the petroleum 
can be operated upon. Now this invention provides efficient means by 





which the distillation can be continued without the interruption caused by | 


the removal of the residual tar, pitch, or coke from the still, and by which 
the several frictional products can be obtained simul 





ly and con- 
tinuously. As regards the nature of the said invention, whereby the | ‘ 
| the edges afterwards.—Not proceeded with. 


ntee effectuates the objects and purposes aforesaid, he employs a boiler 

provided with a furnace or fire to heat the same ; or in lieu thereof he can 
adopt gas or other heat generatar, and if it be desired to provide for the 
conduct of the process of distillation with extreme regard to safety from 
explosion, he can place the furnace or fire in a field or open ground ata 
distance, and convey the heat through pipes or ducts to the apparatus. 
For keeping up the supply of the crude or raw material, or thing to be 
distilled, he makes use of a tank or reservoir, placed at such altitude and 
position that the crude material to be distilled may, upon opening and 
shutting a stop-cock or valve, descend by its own gravity into a coil in the 
boiler, which coil he either passes through a pyrometer of great accuracy, 
or he uses such a pyrometer in connection with the said coil in the manner 
shown in the drawings panying the speciticati By means of this 
pyrometer he is enabled to read off the exact d: gree of heat in the boiler 
with readi and precisi From or near to the pyrometer the coil is 
produced or continued, and passes into a continual frictional distilling 
chamber (or system of chambers) in direct communication with the boiler. 
This chamber or system of chambers is made up of an arrangement of 
trays or partitions on which the coil, laid flat thereon, is supported. The 
coil is continued from one tray or partition to another tray or partition 
througheut the whole series or system till it reaches the topmost, and there 
it discharges its , and as each tray or compartment is in communi- 
cation with the one beneath, by means of a duct in the centre or other 
part thereof, should there be any communication of residuary material or 
substance not volatilised and passing off by the stillhead it will pass into 
the trays or partitions in succession, and either be evaporated or volatilised 
on the partitions or partition of some or one of them, or finally pass into 
the boiler. Waste material or residuum is discharged from the bviler by a 
waste pipe or — The material undergoing distillation is not only 
inside the coil, but also outside it. The volatilised material or spirit (not 
drawn off at intermediate points) passes off by the stillhead to the 
refrigerator or cond+nser. From each of the sections or chambers between 
the partitions or trays aforesaid the patentee piaces a pipe carried into the 
lower p:rt of the condenser or refrigerator, or other suitable receptacle for 
condensation or refrigeration, and this pipe is coiled therein and sur- 
rounded with water or cooling liquid, by which means he can draw off 
ditferent products or qualities at each of the stages of the said sections or 
chambers, as desired, without stopping the continuity of the operation at 
all, or any of the stages, thus effecting continuous frictional distillation. 

1399. J. WyLik and J. Rew, Glasgow, ** Apparatus for the manufacture of 
impressed gold and similar paper-hangings.”—Dated z2n May, 1865 

This invention relates to the manufacture of paper-hangings of the kind 
known as impressed gold, and which have ornamental devices in gold leaf 
or other metallic leaf impressed or stamped upon them with an embossing 
action. In the improved apparatus the devices to be reproduced in 
metallic leaf are formed or fixed in relief upon a metal cylinder, which is 
pressed towards a counter-pressure cylinder having a surface of a suitable 
material, such as pasteboard or papier mache, which bec»mes impressed 
with a counterpart of the devices on the metal cylinder, so that the two 
will act as die and watrix upon the paper which is passed between them. 
B:fore passing between the cylinders, gum or adhesive matter, by pre- 
ference in a dry powdered state, is applied to the parts of the paper to 
receive the impressed devices, the metallic leaf being also laid on the same 
parts. The metal cylinder is heated, whereby the gum is made to fix the 
metallic leaf, at the same time that the device is impressed or embossed on 
the paper.—Not proceeded with. 

1409. R. MunLer, Dartford, A. T. WELD, Gravesend, and J. F. Powels 
Albion-place, Hyde Park, London, “ P.eparation of materials for 
animal charcoal.” —Duted 22nd May, 1865. 

In carryivg out this invention the patentees employ a porous, artificially 
prepared matrix, which they impregnate with a solution of carboniferous 
matter, using those of animal orgin by preference, and then char and 
subject the same to certain processes. The matrix in all cases is to be 
essentially of burned clay, and such as to resist the action of acid, and also 
the action of such heat as is necessary to char the animal or carboniferous 
matter with which the matrix is impregnated. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus 
Bistrical Agpareian, Galan Battin, fe" 
1376. 8. A. VaRLEY Roman-road, Holloway, ** Insulation of electric telegraph 
wires.”"—Dated 18th May, 1805. 
This invention has for its object an i t on the insul com- 














blocks of wood for making clog and pattern soles, and the partially formed 
soles; also improved arrangements Of rotary cutters for cutting clog and 
pattern soles entirely, or to a great extent, in the direction of the grain of 
the wood. The blocks of wond to be converted into clog or pattern soles 
are he'd in clamps each provided with a movable jaw or jaws to fit soles of 
different lengths; these clamps are traversed along a table by a screw and 
not, or partial nut, or other equivalent means. Therotary cutters for cutting 
the edges aud top and bottom of the sole are arranged in pairs revolving 
in contrary directions, and they are mounted in swivel bearings jointed to 
swivel arms jointed to the tale; these swivel arms are drawn by springs 
towards each other and against fixed templates ot the shape of the portion of 
the sole under operation. By this means the cutters which operate in suc- 
cession impart the requisite shape to the blocks of wood, and when the edges 


| have been cut the bl.cks are turned one fourth round to bring the top or 


bottom in line with the cutters, or the top and bottom may be cut first and 


1354. H. E. Dixon, Wolverhampton, “ Letter clips or paper holders.” — Dated 
16th May, 1865. 

The inventor makes the base of the letter clip or paper holder of wood or 
millboard of a size larger than that of the letters or papers to be held. The 
clip or holder is intended to hang against a wall. To that edge of the clip 
or holder which constitutes the top edge when hung he connects a metal 
spring flap, the said flap extending nearly along the whole of the top edge, 
and distan: therefrom about an inch. This flap is connected to the base by 
means of axes at its ends working in uprights secured to the base, strong 
coiled springs up n the said axes pressing the flap forcibly against the base. 
By mea s of an arm or thomb-plate on the flop it may be raised from the 
base. The middle of the said flap is expanded into a large broad tongue 
extending a considerable distance down the base. In the middle of this 
tongue is a slot at right angle to the axes of the flap. In the centre line of 
the base two pointed pins or wires are fixed, the said pins or wires being 
bent towards one anotner, these pointed ends nearly touching each other. 
When the spring flap is in its normal position, these pins or wires protrude 
through the slotted tongue of the said flap. Iu order to file letters or pspers 
in the clip or holder the arm or thumb-p’ate of the flop is pressed and the 
tongue of the flap raised from the base, Jeaving the ore pins or wires 
clear. The letters or papers to be filed are inserted between the points of 
the wires, and are passed upon the lower pointed wires. The flap is 
liberated when its tongue forces the letters or papers filed flat against the 
base, and holds them there firn ly. In order to withdraw any particulor 
letter or paper from the series filed it is only necessary to lift the spring flap 
and fasten it back by means of a hook when those jetters or papers above the 
one r quired can be passed from the lower pin or wire on to the upper pin 
or wire, and the required letter or paper removed, The letiers or papers 
passed into the upper pin « r wire can be then replaced on the lower one and the 
flap liberated. A loose cover hangs down the front of tbe clip or holder to 
protect the letters or papers from dust.—Not proceeded with. 

1357. R. Leppicoat, Gateshead, Durham, ** Machinery for making rivets, 
bolts, spikes, &c.”-—- Dated 16th May, 1865. 

This invention consist-, chiefly, in the revolving plates or discs carrying 
dies operating in comb:nation with other dies for cutting off the blants from 
rods or bars of metal, and forming the same into riveis, bolts, or other 
articles, the suid rod or bar being brought to the dies by means of self- 
acting feed roilers. The invention cannot be described without reference to 
the drawings. 

1359. 8. Svenpson, Suffolk-grove, Great Suffolk-street, Southwark, ‘‘ Vessels 


or receptacles for containing ou and other liquids.”"—Dated 16th May, | 
1865. 
les for containing oil | 





This invention consists in making vessels or 
and other liquids in two pieces in such a manner that, when the two pieces 
are fitted one within the other, they form a square or rectangular shaped 
vessel or receptacle. This the inventor effeets by taking a piece or strip of 
sheet m: tal, and terning it up at its sides so as to form a projecting flange. 


He next bends this piece or strip of metal into a shape so as to form two | 


sides and one end of the s:id vessel; he next takes a second piece or strip 
of metal of dimensions slightly smaller than the first, and forms along its 


sides also a projecting flange, and bends it in the same manner as the firet | 


piece, thus forming the remuining two sides and end of the said vessel or 
receptacle. He then places the second piece with'n the first, when the 
flengee of the outer piece overlap the inner piece, and are soldered together 
in the usual manner, thus making one comp ete and strong vessel for von- 
taining liquid. These vessels from their form possess great advantage in 
capacity over the round ones at present used, and they can be packed or 
stowed qui'e closely without leaving spaces between them as is the case with 
the round oves.—Not proceeded with. 

1362. A. CHEVANNE, Paris, “A new mail-catching apparatus for bags or 
packages without stopping the express trains or others.”—Dated 16th 
May, 1865. 

For the purposes of this invention the patentee connects borizontally to 
the side of the mail or post-«ffice carriage of a train a cylinder open at 
both ends ; the mail to be delivered from the train is placed in a c)lindrical 
case or mail bag, by preference of metal ; this mail bag is placed in the rear 
end of the cylinder, and is supported therein by rings on its exterior being 
slid on to a rod fixed to the top of the cylinder; the forward end only of the 
rod is fixed to the cylinder, so that the rings by which the mail bag is 
suspended mey slip freely off its rear end, and so permit the mail bag to 
pass out of the rear end of the cylinder. ‘The mail to be picked up by the 
train is placed in a similar bag or case to that which contains the mai to be 








monly known as C. F. Varley’s double V insulator, and consists in making 

the earthenware cups with bands at the top and bottom of the upper portion 

ofthe cup. The effect of this is to counteract any irregularity in the shape, 

= insure the full advantage of the length of the fitting.— Not proceeded 

with. 

1412. H. Witpk, Manchester, “ Production and application of electricity.” — 
Dated 23rd May. 1865. 

This invention consists, First, in an improvement in the electro-magnetic 
induction machine described in the specification of letters patent granted 
to the inventor on the Ist December, 1863 (No. 8006). In this improve- 
ment a short circuit is made between the coils of the smal! magneto-electric 
machine and the coils of the electro-magnet machine whenever the com- 
muvicator on the axis of the armature of the small magneto-electric 
machine is at the dead pint, and the large armature of the electro-mag- 
netic machine is enveloped with coils made of sheet copper, the whole width 
of the armature, instead of being wound with wire (as shown in the drawing 

panying the specification of the before-mentioned patent), and the 
coils are insulated from one another by means of a sheet of card-board, or 
other insulating substance of the same length and width as the sheet of 
copper, and it is coiled on the armature at the same time as the copper. The 
invention consists, Secondly, in the application of the electro-magnetic 
machine described in the specifications of certain former patents to the 
heating, rolling, coiling, and welding of metals. The invention consists, 
Thirdly, in the application of the mag lectric ine to the preven- 
tion of the fouling of ships’ bottoms, whether of iron or covered with copper 
or its alloy.—Not proceeded with. 














: Crass 10.—MISCELLANEOUS., 
Including all Specifications not found under the preceding heads. 
1347, J. Tanayg, Birmingham, “ Machines Jor testing the strength o i 
and cables, &c.”—Dated 15th May, 18652 J weno 
In performing this invention the inventor arranges the parts of the testing 
machine as follows :—The pressure in the cylinder of the hydraulic press is 
communicated to a smail cylinder forming part of the testing and registering 
machine, and acts upon a piston in the sa‘d small cylinder. The top of the 
piston rod of the said smal: cylinder is c.nnected by means of a chain to a 
quadrant fixed on the top of a rod weighted at bottom and capable of 
vibrating as a pendulum. Or the piston rou of the said small cylinder may be 
connected to the eaid chain by means of a multiplying lever, instead of being 
direcily th ith. The p in the hydraulic press is trans- 
mitted to the said pendulum, which is deflected from a vertical position, 
until the weight is raised so high as to balance the pressure to be a 








arm from a post which stands at the side of the line of rails; the post is 
placed in such a position that the mail bag supported by the post will 


be received into the cylinder carried by the mail carriage as the train passes | 
the post ; the cylinder is for this purpose made of sufficient internal diameter | 


to allow of the mail bag or case entering the cylinder in spite of any rocking 


motion there may be on the carriage; a slut is also formed through the , 


bottom of the cylinder from one end of it to the other, so that the bott m of 
the cylinder may not come in contact with the arm which supports the mail 
bag to be picked up. When the mail bag to be picked up enters the cylinder, 
the mail bag to be delivered, and which has previously been placed in the 
cylinder, strikes against the mail bag to be picked up, and imparts its 
momentum to it, so that the bag to be delivered passes out of the rear end 
of the cylinder, while the bag to be picked up remains in the cylinder, aud 
is carried on within it. The mail bag which passes out of the cylinder is 
received on to a rod which passes through rings on the under side of the 
bag ; this rod is supported by the post which carries the bag to be picked up. 
In order to insure that the mail bag which is picked up by the cylinder 
shall remain within it and not pass out at its rear end, a network or partition 
of tarred ropes is placed across the centre of the cylinder ; this network is con- 
nected to the cylinder by rings or eyes which ran on rods carried by the 
cylinder, in order that the partition may be capable of sliding backwards a 
distance towards the rear end of the cylinder, Each of the mail bags is 
furnished with a buffer or pad at its end, so as to lessen the blow of the two 
bags striking against each other. 
1363. C. O. Crospy, New Haven, Connecticut, U.S., “‘ Apparatus for taper- 
ing, pointing, or reducing, wires ov rods jor spindles, hatchet teeth, pins 
Sor dresses, dc.” —Dated i6th May, 1805. 

This invention relates to improvements in machines for reducing and 
tapering or pointing wire or otner metal reds, such as spinning spindles, 
hatchet teeth, dress pins, and similar articles, aud consists in placing, auto- 
matically or otherwise, the pieces of metal to tapered, reduced, or poinied 





| feature of the present invention is the making o! 


d, and this bag rests or is su, ported on parallel rods, carried by an | 
| portion extends 


which operation they are to be brought in'o contact with the remaining dry 

or uasized lengths of paper by means of pressure rollers, thereby making one 

compact or solid board, which, as it is being delivered from the pressure 
rollers, becomes operated upon and cut into lengths by a knife actuated by 

a cam or other equivalent. 

1366. C. Fiscuer and. C. W. Maas, Homburgh, “ Stamping, printing, or 
signing letters, papers, &c."—Dated 18th May, 1865. 

This invention consists in stamping, printing, or signing letters, papers, 
or any other objects of equal or different sizes, by means of two cylinders, 
The lower of these cylincers is movabie upwards and downwards t» allow 
objects of different thickness to pass through. The upper cylinder is 
supplied with 8 veral stamps and needles, all of which stort forward when 
the 0! jects to be stamped are, through the motion of the machine, brought 
in c»ntact with them, the needles drawing the objects between the cylinder 
without injuring erther, and the stamps leaving their impress on the objects. 
The stamped objects are then with larity delivered on a smali table 
which moves downward in proportion as itis filled. The machine is, there- 
fore, a selt-feeding and self-delivering machine.—Not proceeded with. 

1367. H. Rusnton, Northampton-road, Clerkenwell, London, ** The applica- 
tion of a certain kind of goat's hair in witation of human hair to the 
manufacture of head-dresses, moustaches, and ail kinds of false hair, and 
the processes of preparing the same.”—Dated 18th May, 1865 

This invention consists 1m rendering Lama goat har suitable for the 
above-named purposes by submitting such hair to certain purifying pro- 
cesses. 

1370. W. R. Wittiams, Northumberland-court, Charing-cross, London, ** Dry 
gas meters.” —Dated sth May, 165. 

This invention relates to the novel construction of dry gas meters whereby 
the meter is greatly simplified, the cost of manufacture lessened, and g eater 
accuracy in measuring and recording obtained ; and the invention consisis 
chiefly in the employment of two or more flexible tubes in connection with 
series of rollers which are arranged to over the surface of tne said tubes. 
in such a manner that the latter are alternately filled with a quantity of 
gas, which is accurately recorded in its passage through the said tubes by o 
suitable index. 

1373. R. A, BROoMAN, Fleet-street, London, ‘‘ Method of securing corks or 
stoppers in bottles." — A communication,— Dated 18th May, 18:5. 

This invention relates to securing corks or stoppers iv botiles containing 
effervescent or fermented liquids, and consists in placing the strings which 
assist in securing the cork under the wire, 80 that the cork is left free by 
the simple drawing up by hand of the two strings the ends of which are 
connected to a leaden or other plate or handle, and hang down cuiside the 
neck of the bottle beneath the ordinary metal capsule. —Not proceeded with. 
1874. J. Mircuett and G, Titrovan, ** Testing railway and other springs.” 

—Lated 18th May, 1865. 

The object of this mveution is accomplished in part by the forcing of air 
into an accumulator by the aid of an air pump worked either by hand or 
steam power, and on the other part by forcing water into the same aceumu- 
lator by a hydraulic pump worked by hand or steam power, The air being 
the clastic body is compressed by the action of the water upon it, and when 
the required pressure is thus attaine it is released fro n the ac -umuiator by 
a lever acting upon a valve into a hor zontal eylinder, which forces a ram 
aid, consequently, co: presses the spring into a straight line, or beyond to 
any degree required, which returos to its original curvature by pressing a 
lever which opens a valve and releases a part of the acvumulated water 
through a waste pipe.—Not proceeded with, 

1375. R. T. Birt, Otterbourne, Winchester, “ Traps used for catching rabbits 
and other animals.” Dated 18th May, 1865. 

F.r the purposes of this invention, in order that traps used for catching 
rabbits may not catch and hold dogs or foxes, such traps are formed accord- 
ing to the first part. f the invention in the following manuer :—Kach trap 
is in general made with @ pair of jaws which are nv tebed or serrat d, but 
in some cases only one notched or serrated jaw is employed, and the jaws of 
the (rap are caused to come together when released, after being set by means 
of a spring when the foot of a rabvit or other smaller animal is taken, but 
when the foot of a dog or fox releases the trap, the two serrated jaws are 
p.evented coming together in the following manue: :—The aru 8 which carry 
the two serrated jaws also carry the two rollers which, if they come against 
the leg of a dog or a fox prevent the two serrated jaws closing together, for 
as the leg of a dog or a fox is thick: r than that of @ rabbit, it keeps the roliers 
aud the arms which carry them further apart, and, ¢ sequently, the eye of 
the spring is not able to rise sufficiently up the same to act on the notches or 
serrated jaws ; bat if the foot of a rabbit or smaller animal is taken by the 
trap, the two rollers come sufficiently near together to aliow the epring to 
act on the serrated or notched jaws, and to elose them, When using only 
one notched jaw and one roller, according to the seeond part of 1 
invention, the notched pin is allowed to turn on axes, and it is acted on by a 
spring in such manver as to turn the teeth or notches outwards when the 
foot of a dog or fox releases the trap, by reason of the roller coming against 
the fuot, while if the foot of a rabbit releases the trap the toothed or notched 
jaw turns inwards and catches and holds the foot. 

1877. J. Larne, Dundee, “ Sewing machines.”—Dated 18th May, 1865. 

This invention relates 10 certain new banical arraug ts for 
actuating the needles of that cla-s of sewing machines which are used for 
overheading, and in which a spiral needle is employed, and a very important 

the said spiral needle partly 

hollow or tubular and parily solid. The solid part of the needle forms fully 
one circle of it, and commences from the point, whilst the h»llow or tubular 
throughout the inder of its length, except a short piece 

at the furiher end, which is left solid, The needle is situated by preference 
in a vertical position (although it may be fixed in any other pvsitions that 
desire or circumstances may direct), and is held ia place by means of cuide 
rollers. Motion is imparted to the needles by means of oriving rollers, 
which are actuated by a pulley, or in any othersuitavle manner. The guide 
rollers are fixed to a circular disc, the driving roiiers being suppories in a 
bracket protruding therefrom fitted with a punching screw for adjusting the 
pressure or grip on the solid part of the needle. The guide rollers merely 
serve to keep the needle in its position, either vertically, horiz ntally, or 
otherwise. As the needle revolves, its spiral form causes the cloth being 
sewn to be moved or to travel along, so that the unsewn portions are being 
continually brought under the sewing action of the needle. A cut or 
opening is made on the outer side of the needle, this being used for inserting 
the thread into the hollow part, which operation is effected by holding the 
end of the thread and turning the needle backwards until the entire length 
of the hollow part of the needle is filled with thread from the bobbins. The 
needle being thus threaded, and a suffi length of thread being jeft 
beyond, the side opening will, upon starting the needie, be carried 
through the cloth, and the steam will at the same time be commenced, 
and the winding of the thread into the cloth wiil continue until the whole 
thread is pulied out of the needle, each revolution effecting one stitch or 
overhead. The amonnt of drag required is regulated by means of a spring 
placed inside the needle close to the side of the Opening, which spring presses 
the thread against the inner side of the needle to any required extent.—Not 
proceeded with, 

1378. W. Kassin, Gloucester, “ Machinery for driving piles."—Dated 18th 
May, 1865. 

This invention refers to that class of pile engines in which the ram or 
monkey is lifted by an endless chain passing over a pulley at the top of the 














into revolving spindles which will present the said pieces su ely to one 
or more rapidly vibrating hammers, the said spindles having a lateral move- 
ment for introducing each piece under the hammer, and withdrawing it 
therefrom tor enabling the hammer graduaily to draw the wire tapering, or 
reduce it in diameter, or to furm it to a point, as desired. 
1364. F. Fiercurr, Birmingham, “ Waterclosets,’’—Dated 17th May, 1865. 
In carrying out this invention the inventor provides a pan or basin, aud a 
syphon or trap, made of any suitable size and form, and made either of 
earthenware, china, iron, or other suitable material. The basin is fixed in 
or on the syphon by avy of the means in common use. At the bottom or 
outlet of the basin is formed a rim or projection of about four inches in 





At the back of the pevdulum are two vertical graduated quadrants, both 
struck from the centre on which the pendulum moves. The Jarger quadrant 
is tixed, but the smaller one is capable of moving upon the pendulum centre. 
Each of the quadrants is graduated, and has a slot in it in which a pointer 
slides. Pins on the peuduium rod pass through the slots in the drant 


and one inch in length, which projection or rim may be made 
round the outlet of the besin in a vertical direction ; or the bottom of the 
basin may be stopped up, and the outiet may be made on one side, and so 
that the mner surface of the outlet is level or uniform with the inner surface 
of the bottom of the basin, so that no obstruction is offered to the escape of 





As the pevdulum moves from a vertical towards a horizontal position, the 
pin in ibe slot in the lower quadrant pushes the pointer before te it rises, 
aud when, by the breaking of the chain or otherwise, the pendulum falls, 
the pointer is left at the highest point it bas been raised to in the slot in the 
quadrant, and thereby registers on the graduation the maximum pressure 
which had been attained. The object of the second or smaller quadérant is to 
signal when any given pressure has been attained. The top of this quadrant 
is connected by a link or chain to a weighted horizontal lever, the short arm 
of which has @ tooth with which, when the lever is in a horizontal position, 
the spring of a bell When the long arm of the lever is 
raised, the hammer is disengaged, aud strikes the bell, and thus indicates 
when the required pressure has been atiained.—Not proceeded with. 
1349. H. A. BonnRviLur, Paris, “ Hydrometers for ascertaining the str 

of spirits, and the specifie gravity of fluids.”—A commuuldtion tee 

ana May, 1865. h 
is invention is based on the principle that fluids rise in capillary tu’ 

to a greater or less height according to their specific gravity. The oo hacen 
appa: atus consists in a capillary tube which is immersed to a suitable depth 
in the fluid to be assayed, and from which the air is exhausted by aspiration 
when the fluid rises to a certain height, where it stops. A graduated 
= placed near indicates the degree of strength or specific gravity of the 


1351. W. Browy, Bolton, Lancashire, ‘Machine t 
and pattern soles.”—Doted bth May, 1865. piallte WE 


This invention consists in improved tools or instruments for holding the 








the t of the pan when it is emptied. On this rim or projection, which 
he prefers to put on the side of the pan, he fixes a flexible tube of suitable 
diameter and length, one end of the tube being bound firmly to the rim on 
the basin, so as to keep it water-tight. The other end of the tube is 
actached to a loose metal ring to keep it from collapsing. This tube may 
be made of india-rubber, or of any water-tight flexivle material. This 
flexible tube is so arranged that one end can be raised or lowered at pleasure 
by suitable apparatus. hen the tube is raised to the required height, the 
water is retained in the bottom of the basin until it has attained the same 
elevation as the raised end of the tube, and any surplus supply of water will 
pass over into the syphon below ; the end of the tube being iowered a little 
below the jevel of the bottom of the basin the contents of the basin will pass 
freely iuto the syphon below.—Not proceeded with. 
1365. W. Haicu, Redditch, Lancashire, “‘ Apparatus for making and cutting 
cardboard.” — Dated 17th May, 1865. 
This invention relates to a new ana improved arrangement of mechanism or 
Pp for ing the description of material called cardboard, mill- 
board, or similar articles, trom several con|inuous lengths of paper, andalso tothe 
cuitivg of the same when required to be made into short lengths or squares, 
ia contradistinction to making such lengths or squares of boards from 
separate pieces of paper, as now practised. The improvements consist in 
arranging a series of roils of paper in a frame, so that, when such rolis are 
delivering the paper, each alternate continuous sheet shall be passed under 





, and round a toothed or other wheel on a crab or winch fixed on 
the lower framework of the pile engine, and comprises, among other features, 
the following: — The periphery of the pulley at the head of the pile 
engine is placed so that the front thereof is at or nearly over the vertical axis 
of the ram or monkey, 80 that the line of draught and upward motion of the 
chain is direct between the point of suspension of the monkey (or the attach- 
ment to the ram or monkey) which has to be lifted and then released. A 
pulley or pulleys, or a guide piece, may be fixed or mounted in a frame or 
carriage, or in arms, which frame slides freely up or down tue uprights, and 
is hereafter designated the follower. Where pulleys are ex ployed, the slack 
end of the ascending side of the chain is made to pase under one and over 
another pulley mounted in the same frame, and thus the ebain is guided 
clear of the back of the ram or monkey, and so leads it up on the siack end 
of the ascending side of the chain from the wheel in the bottom frame of the 
pile engine. For the purpose of iusuring the release of the movkey from the 
chain at the proper or desired height, there is a rack provided going the 
whole length of each leader in front of the same, so that when the catch 
ofthe ram or monkey comes in contact with an adjustable lever or dis- 
engager arranged so as to alide up and down the leaders, the catch or hook 

of the monkey is released from the chain ; the follower is then at liberty to 
descend or follow freely after the ram or monkey, the friction of the pulleys 
or guide pieces preventing it descending os rapidly as the ram or monkey 

does, thus giving the monkey time to revound cff the head of the pile before 

it is next engaged by the chain; the chain then, as before, is brought in 

contact with the catch or hook which engages the ram or monkey to the 

chain, and che operation of lifiing the ram or monkey is again repeated. The 
stage upon which the pile engine is mounted travels pm meee | and 

transversely, so that a pile may be driven in any position commanded by the 

rails upon which the stage travels. 

1380. E. A. Raymorp, Brooklyn, New York, U.S., ‘* Atmospheric forging 

hammers.” —Dated 19th May, 1865. 

This invention consists in a cup-shaped packing for the piston rod secured 
in place by a movable ring that is kept in position by the end of the cylinder, 
80 that the simple act of placing the upon the cylinder secures the cup 
packing. At the ends of the cylinder the patentee forms annular ribs that 
act as packinz expanders for shaping the edge of the cup leathers to the 
interior surface ot the cylinder, ani also as buffers for the pistua t» strike 
against at ihe ends of the cylinder, should any circumstance cause the 
cylinder head and piston to come in contact. By these devices the 
h dered nent in its action aud adapted to the circum- 





the rollers immersed in a sizing h by means of a guide or be 


upon by sizing brushes or other siziug apparatus, whereby both surfaces of 
such alternate len, 


gths shall reccive a coating of adhesive materi,al after 





stances under which it is used. The invention further consists in 
making the end of the piston rod tapering, anc the hole in the hammer of 
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the same form ; and the patentee finds that the friction is sufficient to hold 

the parts together, but they may be easily separated if required. 

1381. G. H. Brookes, Sheffield, “ Sliding gas pendents or chandeliers.” — 
Dated 19th May, 1865 

To break or reduce the sudden shock now felt and heard in some sliding 
gas pendents or chandeliers when in motion, or on their reaching their 
extreme points of motion, the patentee introduces springs or some elastic or 
yielding substance, or both combined, and at either ends of the rods or tubes, 
or inside or outside the same, or around the wheels or pulleys or tubes or 
other parte of the said pendents or chanceliers; aud he so adjusts the 
springs or other substances aforesaid that, on the opposing parts or points 
meeting or coming into contact with each other, the shock and noise wiil be 
considerably broken and redu: 

1384. H. Ds Mormay, Westbourne grove North, Bayswater, “ Sewing ma- 
chines.” —Dated 19th May, ¥865. 

The p tee claims bining with sewing machines working with a 
erank and connecting rod, mechanism which wil] absorb and rescrve during 
portions of each revolution of the crank, a part of the power exerted by the 
operator, and will give out the power so reserved during other portions of 
each revolution, in such a manner as to assist the crank over the dead centre, 
as described. 

1887. A. V. Newton, Chancery-lane, London, “ Construction of screws and 
screw drivers.”—A communication.— Dated 19th May, 1565. 

This invention cannot be described without reference to the drawings. 

1392. W. E. Newton, Chancery-lane, London, ‘* Apparatus Sor raising oil 
and other liquids from deep wells."—A communication.—Dated 20th 
May, 1865. 

This eontion consists in using within a well an alternate plenum and 
vacuum of air or gas, produced by an air pump or other equivalent means, 
the plenum and vacuum being applied by means of a conducting pipe 
which is passed down into the well, either within or without the well 
tube, which is provided with valves or chambers for the passage into the 
well tube of the oil or other liquids to be raised. 

1395. W. and G, B. Smitu, Kennington, “ Wet gas meters.”—Dated 20th 
Mau, 1865. 

The First part of this invention relates to that kind of gas meter called 
compensating, and on the bed foundation plan, and it consists in the 
method hereafter described of constructing the supply cistern and the appa- 
ratus in convection therewith, for ensuring an action as perfect as may be. 
The cistern or reservoir is placed above the square frame of the meter, the 
top of which forms the bottom of the reservoir; in this reservoir the 
patentees form or place a cup, which serves the double purpose of contain- 
ing the float and allowing the water to descend from the reservoir, when 
required, by a small hole in the centre, which also admits of the float wire 

assing through. On the end of this wire isa loop or eye for receiving a 
toe acting on a lever, which is also connected to the rod of the inlet 
valve by a similar eye at the bottom. The inlet pipe, through which the 
valve rod passes is, formed with a junction or bend for the purpose of 
conveying the gas first into the waste box, and thence through the bent 
pipe leading direct to the wheel ; and so Jong as the cup of the reservoir is 
charged with water the float will keep the level bar suspeuded, and the 
valve cannot fall. The Second part of the invention cannot be described 
without reference to the drawings. The Third part of the invention relates 
to the construction of the compensating meters without reservoirs being 
attached, and this object is attained by having the water supplied to the 
meter in a similar mauner to that in which it is supplied from an ordinary 
cistern, The float carries a second lever bar, and above or below the 
fulcrum a valve is attached, and when the float rises to its proper height 
it closes the tube which admits water to the meter, and so holds it in 
check until a fresh supply is required, The Fourth part of the invention 
consists in fitting to gas meters an inclined chamber under the spout, with 
an aperture at its extremity, and through which the gas is free to pass ; a 
ball valve is placed in the chamber, and the ball remains at the back of the 
inclined portion thereof so long as the meter is kept in a vertical position, 
but as soon as the meter is tilted the ball runs along the chamber, and 
closing the aperture at the end thereof, shuts off the passage of gas, Ly 
these means the patentecs prevent gas from passing through a meter 
unless it is in its proper position, and consequently gas cannut pass with- 
out being measured, 

1402. W. E. Genoxr, Wellington-street, Sirand, London, “‘ Improved safet 
lock."—A communication.— Dated 22nd May, 1865. 

This improved safety lock cousists in a novel combination of parts, the 
distinctive characteristic of which is that a door furnished with this lock 
cannot possibly be opened by any person unprovided with the proper key. 
his improved lock opens from the interior by means of a slight pressure, 
and on the outside by an almost invisible draw bolt, by means of a hollow 
knob with slide. The movement is produced by a balance, which forms a 
lever and replaces the spring plate of an ordinary lock. This movement 
works the half-turn lock, which presses the functions of the two bolts 
required in other locks, This lock closes on the outside by a safety 
button, a result due to the presence of an eccentric within the lock.—Not 
proceeded with. 

1401. D. Powis and H. Britian, jun., Birmingham, “ Manvfuclure of wire 
gauze dish covers, &c."—Dated 22nd May, 186). ; 

According to this invention the inventors protect the edge of the wire 
gauze by means of a metal rim made of one piece of sheet metal in place of 
the two pieces ordinarily employed. The strip of sheet metal they use 1s 
folded along its middle, so that, when placed on the edge of the wire gauze, 
one half of the strip is on one side, and the other halt on the other side of 
the wire gauze. By means of grooving tools, or by pressure otherwise 
applied, they close the two sides of the doubled strip upon the edge of the 
wire gauze, and fix it upon and protect the edge and strengthen the article. 
—Not proceeded with. 

1405. J. H. Jounson, Lincoln’s-inn-flelds, London, ** Apparatus for freezing, 
iceing, and cooling liquids.” — A communication.—Dated 27th May, 








The patentee claims the application and use to and in the iceing or cool- 
ing of liquids of a caraffe, decanter, or other form of vessel, containing 
within it a second vessel for holding the freezing mixture, there being uo 
communication between the interior of the two vessels, 

1406, W. (Hopson, Spilsby, Lincolnshire, ‘*Locks."—Dated 22nd Moy, 
18€5. 


This invention has reference more particularly to locks for doors, and 
consists in so arranging a Jock in combimation with a sliding plate actuated 
by the key that, when the door is locked from the inside, such plate is slid 
in front of the outside key hole, thereby closing it, and thus preventing 
avy tampering with the lock from the outside. in which position the plate 
is held as firmly as the bolt. Furthermore, the lock is sv arranged that 
the door can be locked from the outside without moving the sliding plate, 
whereby the unlocking of the door from the inside is prevented.— Not pro- 
ceeded with, 

1407. J. M. Cuxments, Birmingham, “‘ Sewing machines."—Dated 22nd 
May, 1865. 

‘This mvention cannot be described without reference to the drawings. 

1408. G. Furnace, Great George-street, Westminster, and J. SuLatsr, 
Catherine-terrace, Lansdowne-road, Lambeth, ** Machinery applicable tu 
the cutting off the upper parts of piles.” —Dated 22nd May, 1565. 

For the purposes of this invention a carriage is constructed to move on 
railway or other wheels, or to slide or move on rails or guides fixed on 
staging, or on a barge or other floating vessel. On this carriage a steam 
engine is fixed, in order to give motion by suitable gearing to a circular 
saw or saws used for cutting off the upper parts of piles. The shatt 
or shafts of the circular saw or saws ‘employed are mounted on a pen- 
dent girder or framing, which is carried by this carriage, and is fixed to 
and hangs from a traversing frame or slide on the carriag:. The girder or 
frame is capable of being raised or lowered in respect to the slide on the 
carriage, in order that the saws may work at the desired depth, and such 
saws may be caused to work above or below the water in a cofler-dam or 
other work. — Not proceeded with. 

Mill. EF. McNay, Manchester, ‘* Apparatus for cutting or forming screws.” 
— Dated 23rd May, 1865. 

The patentee claims, First, the adaptation and employment of one or 
more dies, cutters, or tools, each having two cutting edges, and moving 
in the arc of a circle as a radius, so as to present one cutting edge in the first 
cut, and the other edge in the second, or returning in the direction of 
unscrewing for the purpose of cutting or forming screw threads or metal 
blanks. Secondly, the use and application to screw cutting lathes of cutters 
having two cutting edges, and moving in the are of a circle, so that screw 
threads may be formed thereby both by the backward and forward motion 
of the cutter. Lastly, the ewployment and use on the same stock of one 
or more cutters having two cutting edges, and moving in the arc of a 
circle, for the purpose of presenting the cutting edge at a certain angle for 
cutting or severing pipes or tubes, as described. 

1416. H. Gers, Hampstead-road, London, “* Manufacture of envelopes.” — 
Dated 23rd May, 1865. 

In performing this invention the inventor proposes so to prepare the 
seal lap that it will tear in a given direction on inserting the finger below 
the lap and pressing it towards the real. The direction in which it is 
desirable that the seal Jap shall tear is in lines drawn from opposite sides 
of the seal to a point immediately above the centre of the seal. For this 
purpose, therefore, he forms lines of punctures on the seal lap (after the 
manner of piercing postage stamps or cheques), which lines incline upwards 
and meet at a point a suitable distance above the seal.—Not proceeded 
with. 

1418. H. Nunn, Lower George-street, Sloane-equare, Chelsea, “ Mangles,”"— 
Dated 24th May, 1365. 


This improved mangle is constructed with a frame, bed, box, and rollers 
similar to an ordinary mangle, the improvements being, principally, in the 
working parts or mechanism employed for giving the rc quisite to-and-fro 





motion to the box, whereby the patentee dispenses entirely with toothed 
gearing. A shaft, having a handle at one end and a fly-wheel at the 
other, is supported on two standards fixed to the upper part of the frame, 
0 that the shaft extends across the middle of the mangle above the box. 


Upon this shaft are two rollers or barrels mounted loosely, but capable of | 


being thrown into or out of gear with the shaft by a sliding clutch box or 
other equivalent device, being so arranged with respect to each other that 
when one is in gear with the shaft the other is free to turn thereon, and 
vice versa. To each of these barrels one end of a band is fixed, the other 
end of each band being either fixed to a bracket at the extreme end of the 
box, or it may pass round a roller at this point, and its end be fixed to a 
rod or bar which connects the two standards. The sliding clutch box is 
provided with a lever for throwing it into or out of gear with the rollers or 
barrels, and this lever is actuated by two projecting pins fixed one at or 
near each end of the box. Tne action is as follows:—The shaft is always 
turned in one direction, as in the ordinary mangle, and it will be evident 
that whichever roller or barrel is in gear with the shaft will coil its band on 
to itself, and thus pull the box of the mangle in one direction, while the 
other band uncoils itself from its roller, which runs free on the shaft; as 
soon as the box has arrived at or near the end of its course, one of the 
projecting pins above named comes into contact with the clutch lever, and 
sildes the clutch into gear with the other roller or barrel which was before 
loose, and casts loose the one which was in gear. The other roller imme- 
diately commences to coil up its band and pull the box in the reverse 
direction, and so on alternately. A handle is provided by means of which 
the person attending to the mangle can at any time reverse the mangle by 
sliding the clutch box. The lifting action is obtained by inclined planes of 
metal screwed to each side of the box, a small knot being provided near 
the centre of the frame, by pressing which a pin is thrown out at each 
= which, coming under the inclined planes, raises the box off the 
rollers, 

1423, G. Asucrort, King William-street, ‘‘ Presses used for pressing cotton, 

wool, hay, and fibrous materials.’’—wated 24th May, 1865. 

The object of this invention is to give greater facilities for moving the 
boxes used in connection with hydraulic and other presses into the positions 
proper for filling the said boxes with the material to be pressed, and after- 
wards into the — for the materials to receive the pressure. For 
this purpose the box or boxes is or are arranged to be capable of revolving 
around a column or columns of the press, so that, after a box has been 
filled, it may be moved round so as to bring it under the press. 

1424. J. A. Correy, Gracechurch-street, London, “* Retorts used in the manu- 
Jacture of gas, &c.”—Dated 25th May, 1865. 

This retort consists of a case in which an Archimedian screw is fitted, the 
same having a handle or portion, to which driving gear may be connected 
to its axis, which axis shall project beyond the case aforesaid, and by the 
rotation of this axis the screw will be kept in motion, and will continually 
agitate the material under process of distillation, so as to facilitate the 
liberation of its gases and exhaust them from the material under operation, 
and by being provided with a stopper and a discharge door or opening, the 
operation may be carried on continuously without drawing the retort.— 
Not proceeded with, 

1425. T. Ramspottom, Crewe, Cheshire, ‘* Machinery employed in the manu- 
Sacture of hoops and tires.”"—Dated 25th May, 1865. 

This invention relates to certain improvements upon the invention for 
which former letters patent were granted to the present patentee on the 
7th January, 1864 (No. 48), and it consists in making the taper mandril 
described in the specification of the said patent with shallow spiral grooves, 
50 as to enable it to be introduced into the hoop partly by rotation on its 
axis and partly by end pressure, The improved grooved taper mandril 
may be used for expanding the hoops either in combination with a duplex 
steam hammer, as described in the specification above referred to, or in 
combivation with Jateral and edge rollers or blocks, Another part of the 
invention relates to the rolls employed in rolling hoops and tires, and 
consists in making oblique grooves on the face of the roughing rolls to 
force the metal to one side of the hoop forthe purpose of forming the 
flange of the tire. By this means a tire may be rolled out of a cylindrical 
or slightly conical hoop. 

1429. D. Law and J. Bennet, Glasgow, ‘‘ Apparatus for making cores and 
moulds for casting.” — Dated 25th May, 1865. 

This invention cannot be described without reference to the drawings. 

1434. J. H. Jounson, Lincoln’s-inn-fields, London, “ Making and venting 
cores and parts of moulds to be used in the casting of iron or other 
metal."—A communication.—Dated 25th May, 1865. 

This invention consists in forming cores and parts of moulds of moist 
sand or other material; for pipes or other castings, a perforated tube or other 
form of any desired length or shape in use, such tube or other form having 

tact ts hereinafter described, so that the cffect of a vacuum may be 
obtained in order to strengthen the core or mould at the moment of casting 
and at the same time to rapidly take away from the core or mould the gases 
generated by the molten metal, thus preventing the tendency to blowing 
or making imperfect work. With any of the ordinary means one or both 
ends of the tube may be attached to an air pump, or toa vacuum chamber 
placed at a convenient distance from the mould. When the casting is to be 
poured the air pump is first to be started, or a connection with the vacuum 
chamber opened, which will immediately cause the air surrounding the 
core to enter and permeate through the sand. and to find at length an 
entrance into the tube through the perforations therein. As the metal 
rises under and around the core, the gases that are produced inside the 
core by the heat of the metal will be forced by the effect of the vacuum 
tube, and thence discharged by the air pump, or made to occupy the empty 
space in the vacuum chamber. 

1435. J. Garrs, Middlesborough, Yorkshire, ‘* Ovens or kilns for the manufac- 
ture of coke.”—Dated 25th May, 1865. 

The patentee claims, First, the alternation of the flues leading from one 
oven with flues leading from the adjoining oven or ovens, in such manner 
as that the said flues may mutually assist in maintaining the temperatures 
of their respective ovens, and of each other substantially as and for the 
purposes described. Secondly, the admission of air either through the 
charging holes or other openings in the highest parts of the roofs of the 
ovens to the spaces above those occupied by the coking charges, substan- 
tially as described. Thirdly, the method of admitting air to the alternated 
side flues of the several ovens, as required, by means of slides, substantially 
as described. Fourthly, the generat arrangement and combination of parts 
constituting coking oveas, substantially as described. 


1437. G. Bray, Leeds, ** Gas burner.”—Dated 25th May, 1865. 

This invention has for its object the production of a greater illuminating 
power from a given quantity of ordinary coal or other illuminating gas than 
is now obtained by ordinary burners from the same quantity. The patentee 
¢ffects this by the use of double-headed burners so made as to emit two jets 
or sheets of flame, by preference at an angle of 30 deg. to each other, and 
also near enongh to each other to allow the respective jets or sheets of 
flame to impinge uponjand mingle with each other, More than two jets or 
sheets of flame may be used if desired, similarly placed to each other, but 
he believes two to be most generally useful. ‘The class of jet or sheet he 
prefers to use is that produced by what is technically known as the “ bat 
wing ” burner, though, of couree, others are applicable. 

1438. H. Gisus, Hampstead-road, “ Manufacture of artificial fuel, appli- 
cable chiefly to the kindling of fires." —Dated 25th May, 1865. 

This invention relates to the moulding of ventilating blocks to be used 
for the kindling and brightening up of fires, and in the construction of 
fagot. for the like purpose. The blocks the inventor forms of slack or coal 
dust brought to a plastic state. This plastic compound he moulds into 
hollow blocks, Hemuulds the blocks with deep indentations at their sides, 
so that passages will be formed therein for flame to rise through the block. 
Thus, in kindling a fire with the aid of one of these blocks, he places it 
upon an ordinary fagot or wooden wheel, and on igniting the fagot the 
flame will play through and around the block and ensure its speedy igni- 
tion, when the fire will spread to the surrounding fuel. In place of the 
detached fagot and block of fuel he also proposes to combine the two,— 
Not proceeded with. 

1441. T. H. Hopuyn, Rickling, Essex, *‘ Compound spherical rest for orna- 
mental turning lathes.”—Vated 1ith May, 1865. 

The patentee claims, First, the construction of a rest that will enable a 
turner to work a true curve, both concave and convex, by having a tool 
holder to radiate round a centre in such a manner that, if the cutting part 
of the tool is between the centre round which it radiates and the work 
operated upon, a concave shape is the result, and if the work operated on is 
between the cutting part of the tool holder radiates, a convex shape is the 
resuit. Secondly, the general construction aud combination of parts. 

1442. J. Eusracr, Luton, Bedjordshire, ‘* Composition to be employed in the 
manujucture of bonnets and hats.” —Dated 25th May, 1365. 

This invention consists in mixing with the ordinary gelatine solution or 
size for stiffening or glazing bonnets or otnerwise, powdered bismuth or 
preparation thereof, together with the metallic substance known as silver 
bronze, in about the preparation of 1 oz, of bismuth and 1} oz. of bronze, 
to two quarts of gelatine, forming therewith a composition of the consis- 
tency of thin cream, with which the straw or other material of the bonnets 
or hats is washed or covered through the medium of a brush or sponge, 
thereby obtaining, when dried and blocked in the usual manner, a silvery 
like effect or metallic appearrnce — the surface of the same of any 
required shade, the said composition also admitting of gold or other bronzes 
or colouring matters being applied in like manner us above.— Not proceeded 
with, 

1444. C. Corrox, F. ANDERSON, and D. Booxer, Nottingham, “ Plain o” 
graduated gophering or puffing and pressing machine.” —Dated 20th May 
1865. 

This invention consists of a machine in which a framing supports a flanged 
cylinder turned ou the outside at the upper edge to receive a flanged ring, 
having a toothed wheel on the underside which gears into a wheel on a 
ehaft supported by the framing. The upper side of this flanged ring bas 





slots cut in it which radiate towards the centre ; in these slots slide metal 
strips or plates, upon the upper or lower edge of which are one or more 
nebs which take into or are operated upon by an incline or inclines upon the 
upper or lower edge of the plates ; the plates have at the ends nearest the 
centre a small plate on each side, between which the lower end of a wire 
is held by a pin; the wire is retained in a vertical position by a spring 
| until depressed by an incline or inclines when they fall out. In the flanged 
ring near the inner edge other wires are secured in a vertical position, so 
that one such wire and one of the wires at the end of the metal plates stand 
alternately in a ring or rings. The wires attached to the plates are 
| moved in between the fixed wires to any extent required by the incline or 
| inclines which are adjustable as required. As the flanged ring revolves 
blonde, net, or other fabric is fed to the machine, and will be goffered or 
| puffered as required ; it is then pressed by a pressing machine placed at one 
| side of the goffering or puffering machine and worked by cams on the main 
| shaft or by geared wheels. From the inside of the flanged cylinder first- 
| mentioned the metal projects upwards. forming a hollow cylinder standing 
| inside the ring or rings of wires. Such cylinder, and also the whole ma- 
| chine and press, may be heated by gas or steam. Instead of the fixed 
vertical wires in the flanged ring the inventors somesimes use metal plates, 
the ends nearest the centre thereof having fixed wires, such: plates are 
adjustable by means of a plate or plates moved by set screws; and some- 
times instead of part or all of the above wires they sometimes use wires 
thinner than the size of the goffer or puff required ; upon these thin wires 
they place tubes of arequired thickness, and instead of the vertical wire 
— they sometimes use wires of various shapes,—Not proceeded 
with. 








A Sratve Weertma sy Steam.—The Florence correspondent of 
| the /ndependence Belge says that a singular discovery has been made 
in a church in one of the faubourgs of Milan. A statue of St. 
Magdalen, which has long been famous for weeping in the presence 
of unbelievers, was recently moved, in order to facilitate repairs for 
the church. It was found that the statue contained an arrangement 
for boiling water. The steam passed up into the head, and was 
there condensed. The water thus made its way by a couple of 
pipes to the eyes, and trickled down upon the cheeks of the image. 
So the wonderful miracle was performed. 


Fitzroy (New Sour Waues) Inon Mines.—Since we last noticed 
the operations at the Fitzroy Iron Mines, the works have been 
actively carried on. For some time past the production of iron has 
been at the rate of eighty-five tons per week, the yield being over 
60 per cent. of the ore. The work has been chiefly confined to the 
production of pig iron and heavy castings; a number of large 
cylinders have been cast far the Gundagai Bridge. Rolling mills are 
being fixed, which, it is expected, will be in operation in about 
three months. Iron produced at these works is being used by 
Messrs P. N. Russell and Co. in the manufacture of amalgamators, 
and also for the castings for the Queensland steam dredge. A town- 
ship is rapidly springiug up around the works. At a sale of allot- 
ments last week, as much as £175 was given for a quarter of an 
acre hg land. About a hundred and fifty men are employed at the 
works. 

Tue Great Lakes To Be CONNECTED WITH THE MississiprI.—At 
the last meeting of the Polytechnic Association Mr. Carter, of 
Chicago, gave some particulars in relation to the work of lowering 
the bed of the Illinois and Michigan canal, for the purpose of drain- 
ing the Chicago river into the Illinois. This canal is 100 miles in 
length, with a width of 70ft. at the surface and 30ft. at the bottom. 
It connects the Chicago river, at a point near the city, with the 
Illinois river at Peru. It passes over a summit of about 7ft. eleva- 
tion, the water being raised for this level by a steam engine. The 
first design of the engineers was to sink the canal deep enough to 
avoid this summit level, but to save expense in construction the 
commissioners finally decided on the present plan. The citizens of 
Chicago have for some time been desirous to have the canal sunk 
through this level, in order to drain the waters of the Chicago river 
through the canal into the Illinois, instead of allowing them to 
flow, as at present, into the lake, where they foul the water of the 
harbour by the sewerage of the city. It bas finally been decided to 
do this work at the expense of the city, and on the close of naviga- 
tion this year numerous gangs of workmen are to commence the 
sask, so as to complete it with the least possible delay. Mr. Carter 
said that the length of the summit level is about eighteen miles. 


Gas - Ligutinc.—William Murdock, whom Mr. Smiles, in his 
biography of Boulton and Watt, styles ‘‘ the mentor of the firm,” is 
“entitled to the merit of inventing lighting by gas.” He was the 
first to apply a long-kuown scientific fact “to practical uses.” Ho 
lighted his hovse and offices at Redruth with gas early in the 
closing decade of the eighteenth century ; and in 1802, in celebra- 
tion of the peace of Amiens, he astonished the people of Birmingham 
by illuminating the front of his employers’ factory (Soho) with gas. 
In 1803 he lighted the whole works with gas, and thenceforward 
the new light was regularly used by Boulton and Watt. Other 
firmg followed the example in various parts of the country. Some 
years afterwards, when the schenie of Winsor, or Wintzer, a 
German, was before Parliament, and Murdock was examined as an 
opposing petitioner, “Do you mean to tell us,” asked one member, 
“that it will be ible to have a.light without a wick?” “Yes, 1 
do, indeed,” answered Murdock. “ Ah, my friend,” said the legis- 
lator, “‘ you are trying to prove too much.” “It was as surprising 
and inconceivable to the honourable member,” says Mr. Smiles, “ as 
George Stephenson’s subsequent evidence before a Parliamentary 
committee, to the effect that a carriage might be drawn upon a 
railway at the rate of twelve miles an hour without a horse.” The 
proposal to light towns with gas was laughed at. Even Sir 
Humphry Davy ridiculed the idea. He is said to have declarea 
the project to be as absurd as to think of illuminating a dark night 
with clipped moonshine; and he asked one of the projectors if it 
were intended to take the dome of St. Paul’s for a gasometer? Sir 
Walter Scott, too, had his fling at the notion of lighting London 
with smoke; but, like many other crotchets that have been derided, 
gas-lighting made way; and Mr. Smiles reminds us that it was 
popularly supposed, in the early days, that the gas made use of was 
carried along the pipes on fire. We know, indeed, that when the 
excavators were digging trenches in one of our north country 
towns, for the reception of the pipes, and the usual number of 
amateur clerks of the works were looking on, the question was 
gravely asked if the gas would come up between the stones in 
flame. One old lady was so alarmed by the operations that she 
threatened to withdraw her custom from shopkeepers who should 
introduce gas-light ; and, ludicrous and incredible as it may now 
appear, there were families that removed to watering-places before 
the experiment was made, and did not return until the town which 
they had thus put in quarantine was declared safe! The lighting 
of thoroughfares with gas was introduced on the 3ist December, 
1812, when Westminster Bridge was illuminated ; and the disgustea 
lamplighters shortly afterwards “struck” against the innovation, 
and Mr. Clegg had to light his own lamps! The parochial 
authorities of St. Margaret’s, Westminster, were the first to enter 
into @ contract for lighting their streets with gas, and oil was 
superseded April Ist, 1814. Newcastle, whose streets were first 
lighted with oil on the 29th September, 1763 (an improvement not 
extended beyond the walls of the town until September 26th, 1812), 
introduced the new light on the 10th of January, 1818, when some 
of the shops in the town were illuminated with gas. There was 
no gas in the open air till the 13th, when the lamps in Mosley-street 
were lighted. Some of our older townsmea will perbaps remember 
how they joined in the cheers of “those boys” as each successive 
burner burst into a blaze! North Shields on the 19th of October, 
and Stockton on the 15th of November, 1820, began their gas- 
lighting. At Stockton the church-bells broke into rejoicing when 
the lamps burst into flame. January Ist, 1822, Berwick was lightea 
under the superintendence of the late Mr. Joseph Glynn. Durham 
was first lighted in the winter of 1823; Sunderlauc, March 9b, 
1824; and South Shields, October Ist, 1826. In 1828, on the 27th 
of January, gas-lights were introduced into St. John’s Church, New- 
castle; and on the 5th of December, 1829, the dial of the church of 
St. Nicholas was illuminated with gas. ‘ihe local poets did not 
overlook this newfangled device, and one of them, improving on 
Sir Humphry Davy’s hint, made merry with the change of the 


moon into a clock- 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Fisisnep Iron: Less Active—Furtuer Protection 1x America Con- 
TEMPLATED: Effects of the Market—Pic Inon: Sales Continued— 
Coat Trave: Active: Complaints by Colliery Proprietors—Coxe 
anp Ore Traves: North Staffordshire, South Wales, and Durham 
—AarrTation ror Repucep Ramway Rates Successrut: Probable 
New Tariff—Inonmasters BEFORE THE Royat Commission: The 
Deputation—Prorosep ConveRSION OF A CANAL INTO A RAILWAY: 
Remarks upon it—Harvwarss: Healthy, but less Active: Branches 
Specified—Important TrapE Marks Protection Society, 


Wes are unable to report quite so favourably of the state of the iron 
trade in the finished department this week as last. The state of the 
money market is causing some of the specifications relating to 
orders that were obtained some weeks ago to be held back. Partly 
in consequence of this there are certain firms of the first position who 
have portions of there works only a little employed. The sluckness 
is very observable in the plate mills whence 2 are forwarded 
to the ship-building yards in different parts of the kingdom. That 
market is now being furnished chiefly by the makers on the spot, 
who ina time of quiet trade require but little fron®the works in the 
Midlands—those in Glasgow, Newcastle-on-Tyne, and Liverpool 
having lately greatly enlarged their capabilities. But the general 
branches are also affected; and it is in respect of them that the 
increasing value of money at nearly the end of the year is operating 
unfavourably. 

The American trade, however, keep up; but here, also, the orders 
to hand this week are under those received in the preceding period. 
‘The advices likewise possess a feature of discouragement which is 
acting as a counterbalance to the high expectations that were 
being indulged relative to the early future of the American 
market. Agents of first-class houses urge the execution of orders 
with all promptitude, because the old Protectionist party amongst 
the American ironmasters have began to again agitate for an increase 
in the already high duties levied in that country upon British iron. 
It is feared that their efforts may be only too successful. If they 
should, there can be no doubt that the spring trade will open less 
favourably than had been up to this time expected. At the same 
time offers are arriving in South Staffordshire for iron to be delivered 
in New York during the first quarter of 1866. 

The pig trade continues in an active condition, and sales of small 
lots are still being made. Such transactions were reported both 
yesterday (Thursday) in Birmingham and in Wolverhampton on 
Wednesday. Larger orders might have been booked by agents if 
their previous sales had not been so good. 

The coal trade is brisk. A good demand is experienced at all the 
collieries as well throughout South Staffordshire as East Worces- 
tershire. The demand is alike for manufacturiug and for domestic 
consumption ; and relates as well to markets out of this district as 
to those in it. The colliery proprietors in the East Worcestershire 
district are complaining loudly that they cannot get all the trucks 
they require to convey away the coal that they have raised and 
that has been ordered. The complaints are the louder because the 
co.npany (the Great Western) are supposed to find trucks for the 
through traffic of the Rualion coal, which comes into competition 
with some of that produced in East Worcestershire. Prices re- 
main unaltered. 

Calcined iron stone is arriving in large quantities from North 
Staffordshire, the increase upon last year being on the railway 
alone as much as two trains a day; and large quantities come by 
canal also. Raw stone is also being imported in growing quantities 
from the same district and from the Silverstone and the Wigan dis- 
tricts, with Leicestershire and even Wiltshire. 

Coke is in increasing demand from the South Wales makers. 
From that district it can be obtained at a cheaper rate than the 
Durham firms, who had the almost exclusive service of this market 
before the Welsh firms reduced their — and the Great Western 
assisted them in their competition by lowering the rates previously 
charged for carriage. Between the worth of the two cokes there is 
stated to be little or no difference. 

The movement amongst the ironmasters and the traders generally 
in South Staffordshire to obtain a reduction in the existing rates of 
carriage to London will be successful. We have reason to know 
that with the of 1866 a new tariff will be in operation, 
the terms of w! may be taken at a reduction of 2s. 6d. a ton for 
both damageable and also un le iron. It is possible that 
three methods will be promul, —one for carriage collection and 
delivery, as now; another for collection and sy to London 
stations only ; and a third for collection and carriage from station to 
station, a premium above the 2s. 6d. being offered to those iron- 
masters who will deliver their own iron. The precise terms which 
the companies have agreed upon will appear in a few days. 

The views of the iron trade upon the railway question generally 
were expressed before the Royal Commissioners on Railways in 
London on Wednesday, by Messrs. Matthews, Walter Williams, 
jun., and F, Smith, agent tothe Earl of Dudley. Mr. John Hartley 
was unable to attend, owing to a previous e ment. 

The two railway schemes which compete with the existing lines 
are expected to be prosecuted with vigour; and South Staffordshire 
is likely to form a hotly-contested prize in committee in the ensuing 
railway legislation of this country. It is not thought here that the 
scheme promulgated by the proprietors of the Grand Junction Canal 
for making that water communication with London a mineral and 
heavy goods railway will receive much support either from the 
traders here or from Parliament. First of all, the distance to London 
would be more than one-half what it is by the existing lines, and 
next, the loss of the canal would be a grave matter to the traders. 
lf, however, there were not these obstacles, the fact that a surve 
of the canal with a view to the conversion named had been ordered, 
would be received with satisfaction, alike by proprietors and cus- 
tomers, for the proprietors have every facility in respect of London 
terminus and business connection for carrying on a large and pro- 
fitable trade in ’ traffic. So large is it at present that they 
have not boats enough to carry the merchandise it is desired to send 
by the water route. The dividends are at present about 4 per cent. 
If the distance to be converted were not so great, it is easy to con- 
ceive that a railway would return quite double that profit. 

As is usual towards the close of the year, many orders are being 
withheld by the factors until the new quarter. The hardware 
trades of the West Midlands are, therefore, scarcely so brisk as 
when we last wrote; nevertheless, a fair amount of animation 
exists in most departments, The gunmakers’ strike in Birmingham 
shows no symptoms of an approaching end, and the men are 
receiving an amouut of help which will doubtless occasion them to 
continue their ruinous struggle for some time to come. The Wolver- 
hampton Trades Council, a body of working men who represent the 
members of the various organised industries of that town, have 
recommended the movement to their constituents as one worthy of 
support, and subscriptions are being collected at the different works. 
Uther branches of Birmingham hardware trades are moderately 
animated, the fancy branches especially exhibiting somewhat 
unusual activity. In Wolverhampton an average business is being 
done in the tin-plate and Japan works; the lock-makers are em- 
ployed full time, and the ironfounders are well engaged. The 
trades council of this town, before alluded to, have been discussing 
the Masters’ and Servants’ Act, and have determined to co-operate 
with the central committee at Glasgow for the purpose of getting it 
abolished during the next session of Parliament if possible. As a 
rule a steady trade is being done at Willenhall; the currycomb 
trade there remains brisk, and the small makers of latches, bolts, 
and the like are not short of orders. In the neighbouring town of 
Darlaston the gun-lock trade is reviving, and an advance of 1s. por 
dozen has been declared, occasioned conjointly by an improved 
demand and the strike amongst the Birmingham men. The large 
works at Wednesbury are in full animation; and at Dadley, 
Tipton, and Stourbridge the anchor and ironfoundry trades are in a 





healthy condition. There is no lack of orders for the commodities 
supplied by Westbromwich, though not so much is being done in 
the staple trades of Walsall. 

Much interest is now being felt throughout the manufacturing 
districts of this country in an alliance which has been formed in 
Birmingham under the title of the “National Association for the 
Protection of Trade Marks and Designs in Foreign Countries.” This 
association—which has also for its object the promotion of a bill to 
obtain the 5 mre oe of trade marks in England—held its first 
meeting in Birmingham on last Friday. The business done was 
the approving of the rules drawn up, and the regulations as to the 
various local committees. It was decided that thirteen members 
should form the central committee, and that the head offices should 
be in the town named. When any ber of the iati 
ascertains that his trade mark or design is being forged or imitated 
ina — country, the association will, at his request, inquire 
into the facts of the case, and forthwith take such steps as may be 
deemed necessary. The subscription will be one guinea per annum. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tne Inon Trave: Orders Pushed Forward: Specifications from the 
States: Expected Increased Demand at the Commencement of the 
New Year: Shipments of Railway Iron Increasing: Requirements 
of the Home Market-—Tus Pia Inon Trave: Buyers Holding 
Back: Anticipated Rise: The Aberdare and Hirwain Works—T1n 
Piates: Good Demand for Charcoals—Tus Steam anp House 
Coat Trave: Jronmasters Shipping Coal—Txave or tae Sourn 
Wares Ports ron Novempern—New Pumrine Enaine at Mags-y- 
Sarn Mine—Tue Axsercorn Borer Contarse: Examination of 
Scientific Witnesses: Conclusion of the Ii t—Tue Swansea 
Ramway Accwent: The Machinery of the Bridges—Prosecution 
or a Contiery ManaGer For InapgequaTe VENTILATION. 


Tarre has been little change in the Welsh iron trade since last 
report, and considering the time of the year the general tone may 
be said to be satisfactory. Orders come in somewhat slowly, and 
makers are availing themselves of the present opportunity in 
executing as expeditiously as possible all the old requirements they 
have on hand ; consequently the mills and furnaces are kept pretty 
well employed, and the hands are working full time. Some specifica- 
tions have been received from the States, but they come in rather 
irregularly ; still it is confidently expected that in the course of a month 
or sothe demands from the American and Continental markets 
will be very brisk. The shipments of railway iron on foreign 
account at the jvarious ports during the past week show an 
improvement, and the requirements of the home markets are of an 
average character. In pig irov, buyers, as a rule, continue backward 
in making purchases. This feeling has pervaded the market for the 
past fortnight, and is likely to continue till the quotations are some- 
what assimi to the p for bars. In some instances makers of 
pig iron, who are pretty well off for contracts, consider that a further 
advance in prices will take place ere long, and during the past week 
certain buyers have been necessitated to send in orders at the full 
current quotations ; so that, taking all things together, the trade is 
moderately good. The Aberdare Ironworks are about blowing 
in an additional furnace, and at Hirwain works active steps are 
being taken to commence operations. 

The demand for tin plates is good, especially for charcoals, and 
there is an average beaknens doing in coke and terne plates. 

During the past week great activity has been displayed at the 

rts in the loading of vessels with steam coals, the trade in which 
E good, having recovered from the lull caused by the late un- 
propitious ter. Sy The weather so far interfered with the exports 
as to cause a decrease in the returns for the lastmonth. Some of 
the large iron masters have commenced sending coal down for ship- 
ment, and this has had the effect of increasing the supplies. The 
quantity of coal sent to the metropolitan market has been large, and 
the shipments of Welsh steam at Birkenhead have been increasing. 
In house coal the demand has been rather quiet, in consequence of 
the continuous mild weather, but now winter has really set in 
there is no doubt the trade will become active, 

The shipments of coal, foreign and coastwise, for the month of 
November, from the South Wales —_ show a decrease in the 
shipments, except coastwise from iff, for the corresponding 
month of last year, which is mainly attributed to the severe storms 
which raged last month. 


Exports oF Coat. 


November, 1865. November, 1864. 
Tons. Tons. 
Cardiff .. .. oc oe oe 120,118 = 127,542 
Newport eo cc co co 21,680 on 31,482 
Swansea... .. «os «+ ++ 88,645 ee 47,176 
Lianelly .. 12 +e ss oe 7,075 oe 9,817 

Surpments CoastTWwiss. 

November, 1865. November, 1864. 
Tons. Tons, 
Cardiff .. ss «1 of «+ 72,287 oe 69,720 
Newport eo 06 cc co 46,2900 oe 56,413 
Swansen.. «2 «o ec coc 18,271 oo 22,033 
Lianelly .. os «+ oe «+ 14,716 o 14,176 


There were also exported from Cardiff 13,287 tons of iron and 
6,597 tons of patent fuel; from Newport 6,693 tons of iron; and 
from Swansea 900 tons of iron and 8,111 tons of patent fuel. Of 
the iron exported from Cardiff 7,400 tons was sent to Baltimore and 
New York, 2,411 tons to Madras, 2,941 tons to Gothenburg, and 
1,400 tons to Lisbon. From Newport there was cleared 1,171 tons 
of iron for New York, and 852 tons for Alexandria. 

A new Cornish pumping engine, of 85in. cylinder and 10/t. stroke, 
has been erected at Maes-y-Safn Mine. It has been successfully 
started, and is the t ever erected in North Wales. The mine 
is 320 ym deep, and the pumping engine, which has been fitted up 
with all the latest improvements, is capable of discharging 800 gals. 
of water per minute. Attached to the pumping engine there is a 
steam capstan of 35ft. beam, raising and lowering the pump rods, &. 
The capstan is capable of lif twenty tons. The cylinder is 25ft. 
in diameter and Oft. stroke, and is constructed to work either bigh- 
pressure or condensing. This engine will also weigh the ores, and 
a crusher will be attached in addition. It is a new thing, and has 
been the means of effecting a great saving of time in lowering and 
filling the pit works. The whole cost of the works amount to about 
£12,000. The Maes-y-Safn has from time immemorial yielded euor- 
mous quautities of lead ore. Since the year 1823 the mine has been 
worked uninterruptedly, and was for a long time in the hands of 
the Messrs. Lewis, who realised profits to the amount, it is said, of 
£80,000. The total quantity of ore raised at the mine since 1823 to 
1860 was about 35,000 tons, which sold for about £420,000; but 
enormous profits had been made before thistime. After the Messrs. 
Lewis left the mine the Marquis of Westminster leased the property 
to Messrs. John Taylor aud Son, in whose possession it now is. 

The adjourned inquest on the bodies of the six men killed by the 
explosion of the boiler at Abercarn Tin Works was resumed on 
Thusday. Thecoroner said he had received a letter from Sir George 
Grey stating that there was no inspector at the disposal of the 
Government {to send down to examine the boiler, and recommend- 
ing the jury to apply to some competent engineer in the neighbour- 
hood to examine it and give evidence. Three of the workmen were 
called, and they deposed that on the night of the explosion they 
saw Henry Lewis, the engineman, try the cocks two or three times: 
the last time they saw him was about ten minutes to nine o'clock, 
when he tried the top cock of No. 3, the exploded boiler, and one of 
them, a puddler working at No. 7 furnace, said the wiod blew the 
water from the cock over him. Mr. James Proper, engineer, and 
who had the whole charge of the boilers and machivery, said he bad 
examined the boiler in question, and his impression was that the 
collapse occurred through an insufficiency of water, althongh it 
might have been caused by a sudden generation of steam. The 
causes of explosion were difficult to discover, and his opinion was 
that no man living could tell the exact cause of an explosion, 





There had been a little “ weeping” at the angle-iron for a con- 
siderable time, but there was no danger from it. A small patch had 
been put on with screws, which were as secure as rivets. He 
erred the cock test to the float or the glass gauge. Mr, Edward 
indsor Richards, chief mechanical engineer at the Ebbw Vale 
Works, gave a description and dimensions of the boiler, and said 
that on examining it internally he found that the tube had colla 
all along the east side, where the flame first entered from No. 5 
furnace; the tube was covered all over with a thin, hard incrusta- 
tion, except at the ps where it had given way by the explosion ; 
the er was mari double best; the tube tes were of a 
darkish blue colour and showed a slight pitting; was convinced that 
at one time the whole of the tube had been covered with inorusta- 
tion, because at the part where the joint comes in every alternate 
plate the scale of about three inches wide was stillon. He was, 
therefore, of opinion that the tube collapsed by a slight over-heating 
of the plates, the boiler at the time being short of water. Mr. John 
Grey, engineer at the Ebbw Vale Works,and Mr. Edward Elliott, 
engineer, of Michen, also gave it as their opinion that the cause of 
the explosion was an inadequate supply of water. The jury, after 
—~ for an hour and a-half, returned a verdict of “ Accidental 
eath,” 

The Swansea ony A accident has been the subject of inquiry 
before the coroner and the magistrates, but no final decision has been 
come to by either court. According to the evidence already given it 
appears that the machinery of the two bridges was at the time of 
the accident, and is now, in proper working order; and it is pretty 
conclusively shown that the cause of the catastrophe was either the 
negligence of the sigualman or the carvlessness of the engine-driver 
oa fireman, who were killed. There is no doubt that the bridge 
signals gave “danger,” as the guard saw the red light; therefore, 
the men on the engine, if they had kept a proper look out, must 
have seen the — light also. On the other hand, the signalmen, 
who are in custody, signalled “all right.” Colonel Yolland, the 
inspector from the of Trade, has been down, and he has ex- 
— himself satisfied with the working arrangements as 

6 bridges. 

The prosecution of Mr. Wilkinson, manager of the Cwmpennar 
Colliery: icon oy | to Powell's Duffryn Steam Coal Company, by 
Mr. T. Wales, e Government inspector of mines for South Wales, 
has at length been heard before the Aberdare magistrates, after 
several adjournments. The charge was that the defendant had been 

uilty of an infraction of the first general rule under the Miues 
Taowten Act, in neglecting to cause an adequate amount of venti- 
lation to J ey through a certain heading, the same being a working 
place. The facts are—in the colliery there is a heading, at the face 
of which the shale underlayin the coal ison fire, and the diffusion 
of caloric is so great that the manager found it nec to erect 
bratticing for the purpose of carrying cold air to the face, and also 
to dig a pit for the reception of water drained in the pit and which 
were continually thrown upon the face to keep down the heat. A 
man named Barber was p there one night and had a place 
fixed ou the intake side of the brattice from which he could direct 
by a hose the water, so as to throw it over the whole of the heated 
surface. There was also a great exhaustion of carbonic acid and 
other noxious gases, which, — with the steam generated by 
the heat, rendered it necessary for the workmen to be very careful. 
The heat in the return or roadway outside the brattice was so 
intense as to leave the — stratum of air and steam so hot thata 
man’s hand could not be kept within it hardly a moment. Barber was 
found outside the brattice in the return air-way, where he would be 
in the a) 4 focus of the foul gases, lying on a plank, his face on his 
arms as if he had gone there to sleep, and he died the following day. 
The prosecution contended that the ventilation was defective, for 
the gases ought to have been swept away. The defence was that 
the man had no business to go into the return rosdway, and if he 
had he should uot have gone to sleep, for the consequence of which 
the proprietors were not responsible. The Bench said they would 
adjourn their decision for three weeks, to enable the defendant to 
carry out any improvement suggested by Mr. Wales, who thought 
an enlarged area would remedy the defect. 
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Tuere has been some little excitement in the Glasgow pig iron 
market during the past w with a good deal of business doing, 
and prices keeping well up. e following are each day’s quota- 
tions since our last:—On the 7th, for No. 1, G.M.B., 59s.; No. 3, 
58s. 8d. On the 8th, No. 1, 59s..3d.; No. 3, 58s. 6d. Onthe 9th, 
No. 1, 59s. 6d. ; No. 3, 58s. 6d. On the 11th, No. 1, 59s. 6d.; No. 3, 
58s. 9d. On the 12th, No. 1, 59s. 6d.; No. 3, 58s, 9d.; and to-day 
(Wednesday) the market opened flat, with business in warrants at 
59s. 10}d. cash ; 59s. 9d., one month fixed, was also accepted. The 
tone, however, improved—60s. cash and 6s. 1}d., one month being 
realised on late ‘Change, buyers remaining—sellers at 60s, 1}d. 

rompt; No. 1, G.M.B., 593. 6d.; No. 3, 58s. 6d.; Middlesbro’ 
Warrants, 51s. 6d. cash. 

On Thursday last there was launched from the building yard of 
Messrs. W. Simons & Co, Renfrew, a very fine paddle steamer, the 
Cyclone, of 200-horse power. On the same day, the City of | 
a beautiful screw steamer, was launched from the ship building y 
of Messrs. Tod & M’Gregor, Partrick, in the presence of a large num- 
ber of ladies and gentlemen. She is the property of the Liverpool, 
New York and Philadelphia Steamship Company (Inman line). Her 
principal dimensions are—length over all,373 feet ; breadth of beam, 
40 feet; depth of hold, 27 feet 6 inches; 2,800 tons(o.m.) The 
City of Paris is fitted with a three-bladed screw, which will be 
propelled by a pair of direct acting trunk engines, horizontal, of 
600 -horse power nominal, combining the latest improvements. Her 
engines are titted with surface condensers. r. Inman, when 
contracting for the ship, had ordered every improvement that could 
be suggested. The vessel has been built with seven water-tight 
compartments, and will be finished as a tull rigged ship. Her lower 
masts are to be made of iron. She will be fitted with double steering 
gear, have steam fire: annihilators in every compartment, and 
centrifugal pumps capable of lifting upwards of 1,000 gallons per 
minute of water, which will make provision against any outburst of 
fire or sudden leak. 

The Clyde ‘Shipping Company in Glasgow have ordered two large 
tugs to be built for them, to add to their already numerous fleet of 
towing steamers. The vessels, which are to be built on the Tyne, 
are to be called the Flying Cloud and Flying Eayle. 

The following is a list of the shipments of coal from Greenock 
during the past week:—120 tons by Gertrude for ‘Newfoundland. 
165 tons by Peerless for Newfoundland, 881 tons by Phavlo for 
Cuba, 214 tons by Thalestrusfor Porto Rico, 150 tons by Clio for 
Cuba, 20 tons and 664 hhds. by Bermuda for Trinidad, 109 bhds. by 
Chippewa for Trinidad. 

Messrs. Robert Duncan & Co., shipbuilders, Port Glasgow, have 
received orders from Messrs. Patrick Henderson & Son, Glasgow, tov 
build for them two screw steamer-, of 750 tons register, to be employed 
in the Calcutta and Rangoon trade. 

Before deciding upon the practicability of erecting a railway bridge 
across the Forth above Queeensferry, upon the present plan, it has 
been thought advisable to construct one pier as an experiment, the 
result of which will decide the adoption or rejection of the present 
plan. Preliminary operations for the construction of such a pier 
are about to be commenced at Brunisiand Mr, Gledden, 
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of Sunherland is contractor for the timber work, and Messrs. Hopkins, 
Gilkes & Co., of Middlesbro’-on Tees are the contractors, for the iron 
work, 

On Tuesday there was launched from the building yard of Messrs. 
Alex. Stephens & Sons the Kappa, a vessel of 550 tons, for Messrs. 
Henry Bath and Son, of Swansea. This vessel has been built under 
cover on the composite principle, is 15 A1 at Lloyd’s, and twenty 
years in Liverpool registry. : 

On Tuesday was opened the Glasgow Industrial Exhibition, a pre- 
liminary notice of which appeared in the EncinceRr some time ago. 
‘This exhibition has been got up by the Central Working Men’s 
Club in Glasgow, and was opened about two o’clock by His Grace 
the Duke of Argyll. The inaugural address was postponed until the 
evening, so that a ater number of working men might have an 
opportunity of attending, and for the same reason it was held in the 
City Hall, where a large audience assembled, and listened to a most 
elegant and effective address by the Duke of Argyll, who congratu- 
lated the working men of Glasgow upon the very large measure of 
success which had attended the exhibition opened by them, and for 
them, that day. He stated that he could not help being struck with 
the large comparative development which is given in the exhibition 
of two great branches of human inquiry; the first is the natural 
sciences, and the next is those abstract sciences which are applied 
practically to mechanical invention, He next went on to say that 
he desired to direct their attention to a few of the great agencies 
which have been and are being brought to bear upon the condition 
of labour in this country, and mainly to these four—tfirst, the agency 





red signal. The alarum bell may be arranged to ring almost any 
length of time. Trains cannot pass the arranged “ warning point,” 
which may be 490, 500, or 600 yards before reaching the signal, 
without the drivers and guards being warned in cases of danger. 
The alarm register settles all disputes between signalmen and drivers 
as to the state of signals. The signal is invaluable in fogs, when 
other signals cannot be seen, and in tunnels, when lights become 
obseured by steam or smoke. It is security against engine drivers 
mistaking signals at junctions where they are numerous, as, if a 
danger signal is exhibited for him, he is warned it is his. It gives 
security for danger in the case of lamps going out, as if a danger 
signal was intended, the alarm is given. It can be worked by the 
opening and shutting of all level erossings and field gates, so that 
farmers and others become signalmen in opening the gates, and so 
protect themselves and the trains, and this with the expense of 
signal posts. It can be worked in connection with all existing forms 
of signals, and be placed upon any carriage, engine, or tender. 
Platelayers can have a portable arch with them, and protect them- 
selves by this signal. 1t may be used instead of fog signals, in the 
event of the line being blocked by accident. 








NOTES FROM THE NORTHERN AND EASTERN 
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of legislation; next, the agency of voluntary bination 
among the working classes themselves; thirdly, the agency _of 
municipal government; and lastly, but not least, the agency of in- 
dividual thought and action. Ali of these great agencies he beauti- 
fully and clearly illustrated, and showed their relative importance. 
In the course of his remarks he said :—There is nothing more curious 
in the history of mankind than the way in which long centuries of 
silence and apparent total inaction are brought to a close, and 
broken up, as it were, by periods of extraordinary, it may 
almost be said of preternatural, activity. Such, in respect to 
general knowledge, was the period which is called the revival 
of learning; such in respect to religious knowledge, was 
the period of the Reformation. : 

Such in respect to abstract science was the wonderful period of 
Tycho Brahe, Kepler, and Galileo, going on to our own Sir Isaac 
Newton; and such, in regard to mechanical invention, was the short 
period which elapsed between the years about 1767 on to 1787, a 
period of not more than twenty years. It really is wonderful to re- 
member that at that time there were living together, not only con- 
temporary men living at the same time but working together, with- 
out the knowledge of each others working, but practically working 
together in the same great cause—such men as Hargreaves, and 
Arkwright, and last, not least, James Watt. All the.e men were 
contemporary—al! these men were working, almost during the same 
years, at different parts of the complicated machinery which 
rendered possible, and has given rise to, our factory system. 

The proceedings terminatcd with three cheers for the Duchess of 
Argyll and the Marquis of Lorn. And now for the Exhibition itself. 
It is impossible in a paper like the present to give a description of 
the various articles exhibited, We may at a future period give de- 
tailed accounts of some of the machinery more especially deserving 
notice; it will suffice for the present that we give a description of the 
building, and general appearance of the interior, glancing on one or 
two mechanical objects a3 we go along. The none itself is all 
that could be desired for the purpose, it is situated in the most 
central part of the City, viz., in Argyll-street, at the foot of Queen- 
street. lt was erected for a drapery warehouse, and has been empty for 
some time past; it has alarge ground-floor and lofty glass roof with 
hand and lious galleries round the entire buijging, with 
suitable ante-rooms for pictures, refreshments, &c. The ground-floor 
has the centre space occupied by an artificial pond, with some very 
pretty models of paddle and screw steamers; beside the water tank 
is a very beautiful spray fountain contributed by Messrs. George 
Smith and Son, founders, Glasgow. 

There is also one of the most beautiful models of ship architecture 
we have ever seen, furnished by Messrs. Randolph, Elder and Co., 
engineers and ship- builders, Glasgow. 

No. 7 isan interesting model of a dredging machine, with slopper 
barge alongside, by Messrs. Thomas Wingate and Co., engineers, 

ilasgow. 

The Messrs. Tennant and Company furnish a very complete model 
furnace for the manufacture of sulphate of soda from common salt. 

No. 44 is a well finished model of a pair of marine engines and 
propeller by an apprentice ; and or the smallest working model 
steam engine in the world is No. 55, made by J. B. Crawford, 
chronometer maker. Some of the parts are so small that they can 
scarcely be seen with the naked eye, and the whole engine is mounted 
on a base which is a silver em gp | piece. 

No 59} is a locomotive valve and link motion, exhibited by 
Benjamin Connor, Esq., Superintendent of the Caledonian Railway 
Company’s locomotives, and deserves special attention, There is 
also a very -good arrangement for small marine engines for screw 
propellers exhibited by A. Watson, plumber; they are four-horse 
power, and belong to the steam yacht “Fairy.” No. 70 is the model 
of a very neat beam engine made by the same exhibitor as the 
marine engines before-mentioned. 

No. 77 are a very tasteful pair of horizontal coupled engines, made 
by Mr. Peters, Government Inspector, Glasgow. In fact the ground 
floor is filled with machinery ; there are upwards of 100 models of 
stationary and locomotive engines, of varied anc novel construction ; 
ingenious mechanical apparatus ; an extensive collection of coloured 
and photographic mechanical illustrations ; specimens of artistic 
relief, works in malleable iron, &c. The first gallery is oecupied by 
articles of vertu, group of statuary, ladies’ fancy work, a bust of 
the Prince Consort, and a drawing-room fitted up by Messrs. Wylie 
and Lockhead. ‘The second gallery embraces an extensive collection 
of articles connected with geology, botany, zoology, mineralozy 
and ornithology. ‘The third gallery is devoted to a collection 
of very fine paintings, contribut principally by gentlemen 
in the West of Scotland; and the side rooms are set 
apart for operatives engaged in the manufacture of needles, glass, 
vrnaments, brushes, weaving of plaids, &c. The whole interior is 
very tastefully got ups and contains a very valuable und int ing 
collection, which will well repay a good long journey to look at. 

On Monday we witnessed a valuable and simple invention, which 
is intended to act as an ge to the present method of railway 
signalling—a system which, when fully introduced, will preven 
many dreadful accidents. The invention has for its object the 
making known to the engine driver and guard the proximity 
of danger, by the ear, as well as at present by the 
eye. It is, in fact, am audible safety signal ; the de- 
tails of which are so very simple that, at a trifling cost, it ma 
be applied to the already existing arrangements. The apparatus is 
merely a bell, gong, steam-whistle, or other alarum, fixed on the 
engine, guards’ van, or both, with suitable hanism for ling 
when required, attached to a lever, which depends from the bottom 
of the carriage to within about a foot of the ground between the rails. 
To sound the alarum when required, an arch, raised to the required 
height for coming in contact with the hanging lever, is fitted betwixt 
the rails. When the signalman works the danger signal, this arch is 
pulled into position by a continuation of the signal wire; so that 
when the train approaches, the lever or levers, hanging from the 
engine or guards’ van, come in contact with the arch, and gives a loud 
and continued alarum for any length of time thought proper. 
Attached to the alarum isa figured disc, which acts as a tell-tale, 
and shows whether the danger signal has been given or not, and how 
often on a journey. The inventor is Mr. Anderson, secretary for 
the Callander and Oban Railway Company ; and, amongst others, 
he claims for his invention the tollowing advantages:—This 
signal is intended to be worked in connection with ali distance 
signals, and to appeal to the ear in cases of danger. The signalman 
has the power of ringing an alarum bell upon tue engine, tender, or 
guards’ van, of approaching trains—at the same time exhibiting a 
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Ir may be of some interest to put on record the fact in these columns 
that Mr. Rawlinson, the Government engineer, whose name is so 
honourably associated with the public works prosecuted in Lancashire 
in 1862, 1863, and 1864, has been appointed a Companion of the 
Order of the Bath. 

All the great northern and western companies, with the exception 
of the Lancashire and Yorkshire, appear to be going to Parliament 
in connection with undertakings more or less belonging to Liverpool; 
and, ia addition to these, several other companies of less pretensions 
are endeavouring to obtain a fovting in Liverpool. ‘The Great 
Northern, the Manchester and Sheffield, and the Midland project no 
less than eleven different railways, together with the proposed tunnel 
under the Mersey, five of these railways being on the Cheshire side 
of the river, immediately around Birkenhead, and the remaining six 
in Liverpool, extending (underground) along the line of docks, from 
the extreme south at the Dingle to thenorth at Bootle. Mention ought 
to be made of anewly-incorporated company, calledthe * North Wales, 
Birkenhead, and Liverpool Railway,” which proposes making anew 
line, commencing by a junction with the Holyhead line, at Saltney, 
passing through Sealand, Hawarden, Shotwick, Puddington, Nesting, 
Sutton, and terminating by a junction with the Birkenhead Railway, 
near the Ledsham station of that line; the Wrexham, Mold, and 
Connah’s Quay Company’s proposed extension to the Hoylake line 
at Bidston; the Macclesfield, Knutsford, and Warrington line, 
forming a junction with the new line to Liverpool ; and the Hoylake 
Company’s proposed extension to Hoswell and Parkgate. In addi- 
tion to the railway projects above enumerated, there are also several 
local bills of a miscellaneous character, which will have to be sub- 
mitted to the scrutiny of a parliamentary committee. Amongst 
these we may name the “ Liverpool Sewage Utilisation Company’s” 
Bill, which seeks for powers to construct conduits for carrying away 
the sewage of Liverpool to distant places named; the Liverpool 
Tramways Bill, by which it is proposed to lay down rails and plates 
for facilitating passage along the streets by horse-power only, the 
public to be allowed to run upon the rails with all ordinary road 
wheel-carriages ; the Liverpool Fire Police Bill, in which the Cor- 
poration are going to Parliament for powers to compel the insurance 
companies to contribute towards the expenses of fires; the Liverpool 
Corporation Water Works Bill, for constructing new reservoirs at 
Rivington; the Mersey Docks and Harbour Board’s Bill, which 
seeks for powers for abandoning the Great Low Water Basin at 
Birkenhead, and converting it into a dock, also for powers to stop up 
certain streets in Birkenhead; and the Childwall Gas Company’s 
Bill, by which the company seek to enlarge their present works in 
Rocky-lane, Childwall, and ask for powers to supply West Derby, 
Thingwall, Wavertree, Much and Little Woolten, Allerton, Gateacre, 
Huyton, and Roby with gas. 

At the last sitting of the Mersey Docks and Harbour Board, it 
appeared from the proceedings of the works committee that a deputa- 
tion had waited upon the committee in reference to the proposed 
pneumatic railway under the Mersey, and having afforded explana- 
tions, promised to furnish plans to the dock engineer. Mr. Hubback 
said the profit on the Albert Warehouses only amounted to 64 per 
cent. on the outlay, and he thought that was‘not too large a profit 
when the Board was borrowing money at 4} per cent. 

The Liverpool line of steamers to Brazil will henceforth make a 
monthly trip to the port of Santos. 

The Borussia steamer, belonging to the Hamburg and New York 
Company, is now in the dry dock of Grimsby, undergoing repairs, 
ag there is no dock on the continent capacious enough to take in so 
large a vessel. We understand other steamers belonging to the 
same company will succeed the Borussia, and also undergo repairs in 
the graving dock at Grimsby. 

The North-Eastern Railway Company are about to make consider- 
able improvements between the Paragon Station and the junction of 
the Bridlington line, The station is at present notoriously too small 
for the traflic during the summer months. In order to remedy this 
the company propose to take possession of some of the houses in 
Park-street, and widen the line oa both sides as far as the junction. 
‘The company contemplate greatly enlarging their good station, and 
are applying to Parliament for powers to take the old jail and other 
properties in Kingston-street. 

At the last sitting of the Manchester Cotton Supply Association, a 
letter was received from Lucknow, describing experiments which the 
writer has made with New Orleans seed, both with and without 
irrigation, and stating that the natives who have witnessed his success 
are now auxious to obtain seed. He suggests that further efforts 
should be made to induce the Government to adopt measures for 
developing the resources of the country, and expresses his conviction 
that if this were done there would not only be larger supplies of 
cotton, but additional markets for English manufactures. A letter 
was read from the honorary agents of the Association, Bombay, 
reporting applications from the Chief Inspector, Cotton Department, 
for fresh Egyptian seed for next sowing season, about July, and 
requesting that a suflicient quantity may be forwarded in time.— 
Abont 3} ewt. of Sea Island cotton, consigned to the association, 
which has been grown at D’Urban, Natal, and is the produce of an 
acre and a quarter of land, the second crop from the same trees, was 
accompanied with the information that the trees are cut down ever: 
year in the same way as the vine in France, and that the first year’s 
crop is generally small, the second and each succeeding year 
yelding about four times as much as the first. A consular 
report, forwarded by the Foreign Office, was received from her 
Majesty’s Consul at Smyrna, stating that the cotton crop in his 
district was estimated at 38,000 bales, bnt much would depend on 
the weather continuing tine and warm for a fortnight after the date 
of his despatch, November 8, as a large amount of pods were still 
unripe. The quality of the cotton, particularly of the New Orleans 
crop, is said to be very good. The erop for Adalia, Tarsous, Adana, 
Messina, &c., is estimated at 80,000 bales. A letter was read from 
the Secretary of the Royal Italian Commission, International Exhi- 
bition, Dublin, offering to the Association the collection of cotton 
samples exhibited by the Royal Industrial Museum in Turin, and 
which received prize medals at the Italian Exhibition in 1864. The 
offer was gladly accepted. 

Annexed are a few details with regard to the Hull and St, Peters- 





burg steam trade this year :—Since the opening of the navigation <t 
Cronstadt on the 14th May, no less than 45 steamers, representing « 
registered tonnage of 27,884, have sailed in connexion with this port, 
making together a total of 133 complete voyages, or on an average 
three voyages per steamer, although in some instances (Panther, s.s , 
Clio, s.s., and Emperor, p.s.) six voyages were made ; and last season 
seven voyages were made, the navigation, however, being open 16 days 
earlier. The quickest passages, we believe, were made by the Emperor, 
in a httle more than five days, the time generally occupied averaging 
about a week. Out of the above forty-ave steamers, about fourteen, 
while sailing from this port, made their return passage to London,&c., 
and about seven vice versa. We hear of only one steamer (the 
Czarina) being lost, Of the 45 steamers only one (the Emperor) was 
a paddle steamer, the rest screws. 

With regard to business affairs at Sheffield, it may be observed 
that the bulk of the season orders irom the home markets have now 
been received, and travellers have in most instances concluded their 
journeys. The orders from many of the country districts during the 
tens few weeks have been smaller than were expected, owing w the 
prevalence of the cattle plague. Country shopkeepers, anticipating 
a smaller business than usual, especially in articles of luxury, have 
ordered very sparingly. These remarks apply chiefly to goods for 
domestic use. !n other branches there has been no check, and the 
country orders, on the whole, are moderately satisfactory. Many 
firms are allowing their workmen to make overtime, and will continue 
tu doso up to Christmas. There is no decline in the American orders 
for cutlery and general goods, and the steel trade with that country 
steadily improves. Some orders are to hand from Canada for the 
spring season, but they are not large as yet. In the other foreign 
markets there is very little change. ‘There are good orders on hand 
for railway material for India and some of the continental states; 
andthe heavy trades generally—the war branches only excepted— 
show symptoms of improvement. In the Cleveland istrict 
there are near eighty-four furnaces in blast, and twenty out of blast. 
The greater part of the irou is in the hauds of the brokers, and as 
the supply is not sufficiently large to meet the demand, an increase 
of prices must be looked for. Foreign iron has been much enquired 
for, but as the makers have as much as they can do nearly all trans- 
actions are for a forward delivery. The rolling mills are in full 
work. There is no material variation in the South Yorkshire coal 
trade. About the same tonnage is being sent to the metroplis and 
country markets, but in consequence of the restrictions the men 
place upon their gettings orders are being sent into Derbyshire and 
the north that ought in the natural course of business to come here. 
The greatest inconvenience is telt in the district around the collieries, 
and the short supply falls with greater force upon it than elsewhere. 
The coke trade is less active; orders are finding their way from 
Staffordshire and Lincolnshire to the South Wales district. ‘I'he 
trade to Hull and Grimsby for export is almost at a standstill, but 
the house coal trade is still very fair, and also the demand for steam 
coal. ‘The proprietors of the Frodingham Ironworks, on the Trent 
have taken the Silkstone Patent Coke Works, which they will com- 
mence without delay. Dredging operations in the Wear could not 
be carried on for some days last week past in consequence of the 
complete block caused by shipping. On Friday a considerable 
number got out to sea, whilst it was expected that by the evening’s 
tide the harbour would bs greatly cleared. Amongst the vessels 
that sailed in the morning were five screw steamers which had been 
lying loaded with coal for some time at Lord Durham's drops im . 2 
river; and two others, one of which was loaded in the South Doc«, 
were expected to sail in the evening. ‘The quantity of coal shippsd 
in the river during the month of November oy the Earl of Duran 
amounted to 61,0UU tons, being about 1,Jv0 tons more than that c: 
the corresponding month of last year. ‘There is a good demand fur 
steam coals at present; better than usual at this time of the year. 

We turn to the north-easteru district. The River Tyne Commis- 
sioners will be enabled to open their patent slip way at Howden, 
which is the largest in the world, about the first week in the new 
year. There are two cradles capable of carrying two of the heaviest 
steam dredgers belonging to that body. ‘I'he vessels will be drawn 
up by hydraulic power. The slip way is 483ft. in length, and one 
cradie 18 107ft. and the other 112ft. in length. The hydraulic 
machine will draw 5v0 tons. The commissioners have likewise com- 
pleted a large grid-iron, 13uft. in length, for repairing steamboats 
and screw hoppers; and are also puiting up an additional workshop 
and six new cranes. They opened a new forge hammer at these 
works a month ago. Itis capable of delivering aton blow. ‘The 
whole of the large establishment of the River Commissioners at 
Howden is upon an equally extensive scale, and it is considered one 
of the most complete public establishments in the kingdom, and is 
equal to the requirements of the large dredging aid other 
operations which are being catried out by the commissioners 
upon the Tyne. Mr. Ure, engineer of the commissioners, has 
made a further survey at the Carr Rock, preparatory to submitting to 
the Berwick Harbour Commissioners working plans for increased dock 
accommodation there. The scheme for a more direct communication 
from the Carr Rock up the embankment to the railway is proposed 
not to be carried out at present. ‘The iron workers in Messrs. Palmer's 
rolling mills intend to establish a building company, and they pro- 
pose to erect 100 houses for themselves and families on the south side 
of the western road. All the various branches of iron manufacture 
upon Messrs. Palmer & Co.’s vast works are ‘ully employed, and the 
prospects of trade at Jarrow are excellent, The social status of the 
town is improving very much, 

The Preston Exhibition, which was opened on the 21st September, 
was publicly Closed yesterday week. Mr. Roper, the honorary 
secretary, read a report, from which it appeared that the number o/ 
visitors was 200,55, and the total amount received from all sources 
amounts to £4,710. There is a surplus of £2,200. 

We believe that the statements which have appeared in the papers 
respecting the manufacture of petroleum at Grosmont are at least 
premature. Nothing has been done beyond making some experi- 
ments, on a very small scale, as it does not appear yet establisued 
that the oil exists in sufficient quantity to pay the expense of extra’- 
tion. 
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Tne Municipal Council of Cherbourg, at its last theeting, voled a 
sum of 3,000£. to be expended in the preparation of a plan of a stra- 
tegic railway from Cherbourg to Brest, with a branch to Couville, 
which will have the advantage of the shortest and most direct line. 


} Caurroanta Manoractores.—The manufacture of blasting and other 
gunpowder is now fully pr ted in Santa Cruz county ; 
48,000 kegs are said to have been made there the past year. Iu tho 
same county upwards of 20,00) bundles of straw paper and pearly 
200,000 Ib. printing paper were manufactured, besides over 
700,000 1b. of leather, and 84,000 barrels of lime. Marin county 
has also a paper mill in successful working order; besides, exten- 
sive tanneries are to be found in several of the northern counties. 
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LITERATURE. 


Lives of Boulton and Watt, rrinc’pally from the original Soho 
MSS. ; comprising also a History of the Invention and Intro- 
duction of the Steom Engine. By Samven Smixes, author 
of “Industrial Biography,” &c. London: Jobn Murray, 1865. 

[Conciupine Notice. } 

In our former notice of this work we confined ourselves 
very much to the single point of the bearing which the lives 
and labours of Boulton and Watt, and their expenditure of 
tkill, labour, and money in perfecting the steam engine, 
had upon the question of patent right, and the only quota- 
tion of any note for which we could find space bore upon 
that point. 

We may now say that this volume furnishes a worthy 
conclusion to the noble series which Mr. Smiles has pro- 
duced in his “ Lives of the Engineers.” In keeping with 
the volumes which preceded it, it is, as near as may be, 
perfection in quality of paper and in typographic art, and, 
like them, it is profusely illustrated by exquisite en- 
gravings, for the greater part from original drawings, and 
prepared expressly for the illustration of the text. In 
common also with the earlier volumes of the series, this 
contains a collection of histories or sketches of events, 
places, and persons, connected with the main subjects; 
including a history of the application of steam as a power 
from the days of Hero of Alexandria down to the expiry of 
Watt’s patent ; a history of paddie and steam boats, from 
the times of Papin, Savery, and Hulls, to those of Syming- 
ton, Bell, and Fulton; a history of the once celebrated 
“‘ Lunar Scciety ” of Birmingham; and an account of the 
Birmingham riots; with a sketch of the history of coin- 
ing, and other subjects that might be named. So also as 
regards numerous important places and persons, very 
interesting sketches are given which greatly enrich the 
book. Of the minor biographies, those of Dr. Priestley, 
William Murdock, and Gregory Watt, are pesthoulasty 
attractive. 

The first portion of the book is, necessarily, a compila- 
tion from existing publications. The compilation, how- 
ever, has the merits of industrious collection and skilful 
combination of materials, resulting in a very readable and 
interesting narrative which will be practically new toa 
large portion of the reading public. The greater part of 
the book is original, both as regards the facts published in 
it, the light they shed, and the conclusions and inferences 
they furnish, 

Some of the incidents of Watt’s youth and early man- 
hood are well worth attention and quotation. On his 
fuilure to get placed as an apprentice with any master- 
tradesman in Glasgow capable of teaching him a skilled 
mechanical trade, Watt’s friends resolved to send him to 
London. ‘The travelling facilities of that time are in 
curious contrast with the “ ordinaries,” “expresses,” and 
“ express limiteds ” of the present day. 

“ No stage-coach,” Mr. Smiles states, “ then ran between Glasgow 
aud London ; so it was determined that young Watt should proceed 
on horseback, then the most convenient and speedy mode of travel- 
ling. His chest was cent by sea, Old Mr. Watt’s memorandum- 
— o— contains the following entry, under date the 6th 

une, 1i00:— 

‘To send James Watt's chist to the care of Mr. William Oman, 
Venteuer in Leith, to be shypt for London to ye care of Captain 
William Watson, at the Hermitage, London. 

Pu. 3s. 6d. for wagon carage to Edenbrough of chist. 

I'd. to son James £2 23. 

Pd. Plaster and Pomet, 1s. 4d. 

Pd. 4 dez. pencels, 1s. 6d.’” 

“The ‘ plaster and pomet,’” Mr. Smiles waggishly ob- 
serves, “may possibly have been provided in view of the 
“long journey on horseback, and its contingencies.” The 
journey occupied from the 7th to the 19th of June! Watt 

ad great difficulty in finding an apprentice or trade 

master in London, and offered his services gratuitously to 
a watchmaker named Neale, in whose shop he cut letters 
and figures in metal; but after a time he engaged with 
Mr. John Morgan, a respectable mathematical instrument 
maker in Cornhill, the conditions of the engagement being, 
that Watt should pay a fee of twenty guineas and give the 
proceeds of his Jabour in return for a year’s instruction. 
Watt was maintained by his father during his stay in 
London, and lived so frugally as to keep within about 8s. 
a week for board and lodging. At the end of his year’s 
engagement with Mr. Morgan, during which he became an 
expert, Watt returned to Glasgow, where he attempted to 
commence business, but was refused permission by the 
Hammermen’s Corporation. He had been employed by 
Dr. Dick, of the Glasgow College, to repair some instru- 
ments, and the senators having absolute control over their 
own premises, and admiring the ingenious youth and his 
honest purpose, gave Watt an asylum within the college 
precincts, where he fitted up a workshop about 1757, and 
where also a room was allowed to him as a sale shop for 
his instruments. Watt’s business was far from profitable. 
He made quadrants and other instruments, but had only a 
poor sale for them. 

* Of the quadrants he could make three in a week, with the help 
of a lad ; but the profit upon the three was not more than 40s. The 
customers for these were very few in number, as sea-going ships, 
with their captains, could not yet reach Glasgow.” 

To make an honest living Watt’s versatile ingenuity was 
severely taxed; and well it may be that it was so:— 

“Had his instrument-making business prospered, Watt might 
have become known as a first-class maker of quadrants, but not as 
the inventor of the condensing steam engine. . . . Although he 
had no ear for music, and scarcely knew one note from another, be 
followed the example of the old spectacle- maker, his first master, in 
making fiddles, flutes, and guitars, which met with a readier sale 
than his quadrants. . . . We are informed through a lady at 
hay es that ber father bought a flute from Watt, who said to him 
= Etesamre to ye, Tam, if you're no guid luck; for this 

Watt took also to organ building, and made instruments 
that contained sevcral novel expedients and contrivances, 
which excited the “ surprise and admiration of musicians,” 
Watt was on intimate and friendly terms with the pro- 
fessors and students, with whom he had much familiar 
intercourse. He had free access to the college library, 
and was an eager reader, alike of “solid, heavy, dry books, 








“provided he could learn something from them ; but all 
“ were alike welcome, and one of his greatest pleasures 
“ was in devouring a novel when it fell in his way.” 

In 1759 Watt entered upon the studies and pursuits 
with which his name will be honourably associated for all 
time, and which led to results that have had a world-wide 
influence. His friend Robison, then a student in Glas- 
gow College, and shortly afterwards Professor of Natural 
Philosophy in the University of Edinburgh, directed his 
attention to the subject of the steam-engine. His first 
models and experiments were directed to the application 
of steam power to wheel carriages. His earliest, as many 
of his subsequent, models and experiments were unsuc- 
cessful, but fortunately he persevered. While busy with 
these he mastered all that had been recorded by Desagu- 
liers, Switzer, and other writers, on the subject of the 
steam-engine. His apparatus was of the simplest kind; 
in some instances cylinders of tin-plate, “ common apothe- 
“ caries’ phials for fis steam reservoirs, and canes, hollowed 
“ out for his steam pipes.” In 1761 we find Watt expe- 
rimenting on Papin’s steam digester ; and two years later 
he commences his experiments on the model of a New- 
comen engine belonging to the college. 

“ The little engine,” says the author, “that was destined to be- 

come so famous, was put into the hands of Watt. The boiler was 
somewhat smaller thap an ordinary tea-kettle. The cylinder of 
the engine was only of 2 iv. diameter, and Gin. stroke. Watt at 
first regarded it as merely ‘a five plaything.’ It was, however, 
enough to set him upon a track of thinking which led to the most 
important results. hen he had acquired the model and set it to 
work, he found that the boiler, though apparently large enough, 
could not supply steam in sufficient quantity, and only a few strokes 
of the piston could be obtained ere the engine stopped. The fire 
was urged by blowing, and more steam was produced, but still it 
would not work properly. Exactly at the point at which another 
man would bave abandoned the task in despair, the mind of Watt 
became yrmy gy Re ‘ Everything,’ says Professor Robison, 
‘was to him the beginning of a new and serious study; and I 
knew that he would not quit it till he had either discovered its 
insignificance, or had made something of it.’ ” 
At this time, 1763, it may be mentioned Robison was in 
his 24th and Watt in his 27th year, their studies on the 
steam-engine having commenced four years previously. 
Mr. Smiles traces, step by step, Watt’s studies, experi- 
ments, and processes, and their results; and also his 
multifarious pursuits for a livelihood, while prosecuting 
his studies in connection with the steam-engine. Watt's 
business had increased, but the college shop was out of the 
way, and he succeeded in obtaining a partner with some 
capital, and removed to the Salt Market, and afterwards 
to Buchanan’s Land. The number of hands employed by 
the firm soon increased to sixteen. Frugal and thrifty, 
Watt had saved some money, and about 1764 he married 
his cousin, Margaret Miller. He diligently prosecuted his 
studies in connection with the steam-engine, and ultimately 
arrived at the grand idea of the separate condenser. On 
this subject the author, after tracing Watt’s progress, has 
the apposite remarks :— 

“ Great and prolific ideas are almost always simple. What seems 
impossible in the outset a rs so obvious when it is effected that 
we are prove to marvel that it did not force itself at once upon the 
mind. Late in life Watt, with his accustomed modesty, declared 
his belief that if he had excelled, it had been by chance and the 
neglect of others.” . . . ‘Mankind has been more just to Watt 
than he was to himself. There was no accident in the discovery. 
It had been the result of close and continuous study; and the idea 
of the separate condenser was merely the last step of a lorg jour- 
ney—a step which could not have been taken unless the road which 
led to it had been traversed.” 

Watt was introduced through his friend, Professor 
Black to Dr. Roebuck, the founder of the Carron Iron- 
works, who eventually joined Watt as a partner in con- 
nection with the engine. Dr. Roebuck was so confident 
of the ultimate success of Watt’s engine that, in 1767, he 
undertook to pay debts to the amount of £1,000, which 
Watt had incurred in prosecuting his project up to that 
time, and to provide the means of pursuing further ex- 

riments, as well as to secure a patent for the engine. 
Tn return for this outlay Roebuck was to have two-thirds 
of the property in the invention. “Early in 1768”—he 
had now been nearly ten years at work on the engine— 
“ Watt made trial of a new and larger model than that he 
“had formerly made, with a cylinder of seven or eight 
“inches diameter. But the result was.not very satisfac- 
“tory.” Nor was this to be wondered at. His model was 
constructed secretly “in an old cellar situated in the first 
“ wide entry to the north of the beef-market in King- 
“street.” “He himself had been accustomed only to 
“ small metal work, with comparatively delicate tools, and 
“ had very little experience ‘in the practice of mechanics 
“ in great,’ as he termed it.” . . . “ The beautiful self- 
“acting tools and workmanship which have since been 
“called into being, principally by his own invention, did 
“not then exist.” He could only obtain the assistance 
of blacksmiths and tinners—many of them poor hands 
even within their own proper réle. His henchman and 
assistant with his models was an “old white-iron man,” 
who died while Watt was agonising over the jerking, 
snifting, ill-constructed model of the mighty engine he 
was destined to bring under perfect canteal 

On being joined by Dr. Roebuck, Watt removed his 
workshop to Kinneil, where the Doctor resided. Their 
correspondence commenced about the end of 1765, and 
their connection lasted till 1773; Watt, during all that 
time, devoting every spare hour he could command to the 
engine, but of necessity devoting himself for the means of 
living to other pursuits—instrument making, canal sur- 
veying and engineering, and other matters indicating the 
versatility of his genius and the excellence of his reputa- 
tion. Meanwhile, Dr. Roebuck, an enthusiastic and en- 
terprising man — perhaps rashly enterprising — became 
inextricably involved pecuniarily, and Boulton, as his 
creditor, being urged to do so, took Roebuck’s place as 
Watt's partner in the steam engine, which had not, even 
then, got beyond the condition of an imperfect though 
large model. The engine upon which Watt had been so 
long labouring at Glasgow and Kinneil was taken to pieces 
and sent to Soho. Watt arrived at Birmingham in 1774, 
and then entered upon a new and important, though not 
unchequered, phase in his professional career. 





Mr. Smiles speaks of Matthew Boulton, and justly, in 
terms of high praise. He believes that in all Europe, 
robably, there was not a man better fitted than he to 
ring Watt’s invention fairly before the world. “He 
“ was aman of great tact, of clear perception, and sound 
“ judgment, with an almost boundless capacity for work.” 
Some idea of Boulton’s sagacity and breadth of view may 
be formed from the following extract, fitly , ay by Mr. 
Smilee, from a letter written by Boulton to Watt in 1769, 
when then invited to join the Roebuck partnership:— 

“*The plan proposed to me,’ said ‘is so different from 
that which I bad conceived at the time talked with you upon the 
er that I cannot think it a proper one for me to meddle with, 
as | do not intend turning engineer. I was excited by two motives 
to offer you my assisiance—which were love of you, and love of a 
money-getting ingenious project. I presumed that your engine 
would require money, =a accurate workmanship, and extensive 
correspondence, to make it turn out to the best advantage; and 
that the best means of keeping up the reputation, and doing the in- 
vention justice, would be to — the executive part out of the 
hands of the multitude of empirical engineers, who, from ignorance, 
want of experience, and want of necessary convenience, would be 
very liable to produce bad and inaccurate workmanship; all 
which deficiences would affect the reputation of the invention. To 
remédy which, and to produce the most profit, my idea was to 
a manufactory near my own, by the side of our canal, where I could 
erect all the conveniences necessary for the completion of engines, 
and from which manufactory we would serve the world with 
engines of all sizes. By these means and your assistance we could 
engage and instruct some excellent workmen, who (with more 
excellent tools than would be worth any man’s while to procure for 
one single engive) could execute the invention 20 per cent. cheaper 
than it would be otherwise executed, and with as great difference 
of accuracy as there is between the blacksmith and the mathema- 
tical instrument maker.’” 

“He went on to state that be was willing to enter upon the 
speculation with these views, considering it well worth his while 
‘to make engines for all the world,’ though it would not be worth 
his while ‘to make for three counties only’ [as Dr. Roebuck had 
proposed |; besides, he declared himself averse to embark in any 
trade that he had not the inspection of himself.” 

With Watt’s perseverance and Boulton’s resources—his 
was probably at that time the greatest metallic manufac- 
tory in the world, and entirely his own creation—the engine 
brought from Kinneil was made to work successfully :— 

“ Watt wrote to his father at Greenock: ‘The business I am 
here about has turned out rather successful ; that is to say, the fire- 
engine I have invented is now going, and answers much better 
than apy other that has yet been made; and | expect that the in- 
vention will be very beneficial to me.’ Such was Watt's modest 
announcement of the successful working of the epgine on which 
such great results depended.” 


The fact of Boulton taking to the new fire engine caused 
much inquiry, and as the performances of the experimental 
engine erected at Soho became known to those concerned, 
orders speedily came in. 

“ The first engine made at Soho was one ordered by John Wil- 
kinson to blow the bellows of his ironworke at Broseley. Great 
interest was, of course, felt in the success of this engine. Watt took 
great pains with the drawings; the workmen did their best to exe- 
cute the several parts accurately, for it was understood that many 
orders depended upon whether it worked satisfactorily or not. 
Wilkinson's iron-manufacturing neighbours, who were contem- 
plating the erection of Newcomen engines, suspended their opera- 
tions until they could have an opportunity of seeing what Boulton 
and Watt's engine could do; and all looked forward to its comple- 
tion with the most eager interest. When all was ready at Soho, 
the materials were packed up and sent to Broseley, Watt accompany- 
ing them to superintend the erection. He had as yet no t 
to whom he could intrust a piece of work on which so much 
depended, The engine was erected and ready for work about the 
beginning of 1776. As it approached completion Watt became 
increasingly anxious to make a trial of its powers. But Boulton 
wrote to him not to hurry—not to let the engine make a stroke until 
every possible hindrance to its successful action had been removed ; 
“ And then,” said he, “in the name of God, fall to and do your 
best.” The result of the extreme care taken with the construction 
and erection of the engine was entirely satisfactory. It worked to 
the admiration of all who saw it, and the fame of Boulton and 
Watt became great in the Midland Counties.” 

The fame of the firm, it may with truth be added, 
speedily reached to the Land’s End, and numerous orders 
came in for pumping-engines for the Cornish mines; 
although this business was unhappily productive of much 
anxiety and discomfort to Boulton and Watt from the 
cupidity of the adventurers. 

The firm had to encounter violent opposition to their 
well-earned patent rights, and were repeatedly plunged 
into the most serious financial embarrassments, which 
Boulton manfully buckled to, and eventually overcame. 
There is a curious contrast furnished in this and in other 
respects by the two men—the closeness of the one man’s 
hand, or let us say his shrewd caution, and the openness of 
the heart and hand of the other. 

“On the 7th of December, 1787, Boulton wrote to Matthews, the 
London agent,—‘ As Mr. Watt is now at Mr. 9 -y in Glas- 
gow, I wish you would write him a line to say t ou have 
transferred £4,000 to his own account, that you have for him 
another £1,000 to the Albion Mill, and that about Christmas you 
suppose you shall transfer £2,007 more to him, to balance.’ 

“ But though Watt's ies were now coming +d richly 
laden, Boulton’s were still at sea. Though he had , and fre- 
quently lost, capital in his various undertakings, be continued as 
venturesome, as enterprising as ever. When any project was 
started calculated to acing the steam-engine into notice, he was 
immediately ready with his subscription. Thus he embarked 
£6,000 in. the Albion Mill, a luckless adventure in itself, though 
productive in other respects. But he sadly missed the money.” 

At this time Boulton had invested heavily in various 
departments of business, the steam engine inclusive. Watt 
had drawn a liberal “ subsist,” and his share of the dues; 
but when Boulton very naturally applied tu him for tem- 
porary assistance, he found that Watt had invested his 
profits elsewhere; “he hath lately remitted a// his money 
“to Scotland.” Perhaps this was perfectly proper, and, as 
the author remarks, “he had got together his store of 
“gains with too much difficulty to part with them so 
“easily; and he was unwilling to let them float away in 
“ what he regarded as unknown seas of speculation.” It 
was, however, a rather severe trial to Boulton’s friendship. 

There are many traits of the characters of Boulton and 
Watt given by Mr. Smiles, incidentally and directly, dur- 
ing their lengthened connection, for which we cannot find 
space, as we fain would have done, as also for some of the 
experiences of William Murdock. 

Boulton died on the 17th August, 1809, aged 81, full of 





years end honours. Watt spoke of him as “the princely 
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“ Boulton ;” Dr. Guest’s father as “the ab’est man he ever 
“ knew ;” Dr, Edward Johnson, a courtly man, rejoined to 
this estimate that he was “the best mannered man he 
“ever knew.” Mr. Smiles says Boulton “was frank, 
“cheerful, and affectionate, as his letters to his wife, his 
“ children, and his friends amply demonstrate. None knew 
“ better than he how to win hearts, whether of workmen, 
“ mining adventurers, or philosophers.” He was followed 
to his last resting-place by about six hundred of his work- 
men, who had scarcely a dry eye among them. His 

artner, the illustrious James Watt, greatly bemoaned his 
ios. He survived his friend ten years, and died 19th 
August, 1819, aged 83. Mr. Smiles says,—“ It is altoge- 
ther unnecessary to pronounce a panegeric on the character 
and achievements of James Watt.” He quotes Watt’s own 
words to Dr. Darwin :— 

“I know myself to be inferior to the greatest part of enlightened 
men in most things. If I have excelled, 1 think now it has been by 
chance, and by the neglects of others. Preserve the dignity 
of a:philosopher and historian ; relate the facts, and leave posterity 
to judge. If 1 merit it, some of my countrymen, inspired by the 
amor patria may say, ‘ Hoe a Scoto factum fuit.’” 


Mr. Smiles adds :— 

* Although the true inventor, like the true poet, is born, not 
made—and although Watt pursued his inventions because he found 
his bighest pleasure in inventing—yet his greatest achievements 
were accomplished by unremitting application and industry. He 
was a keen observer and an i experi t ‘ Observare’ 
was the motto he deliberately adopted; and it expresses the prin- 
ciple and success of his life. He was always on the watch for facts, 
noting and comparing them: He took nothing for granted; and 
accepted no conclusions save on experimental evidence. ‘ Nature 
can be conquered,’ he said, ‘if we can but find out her weak side.’ 
His patience was inexhaustible. He was never baffled by failure, 
from which he declared that he learnt more than from succese.” 


We cannot better conclude than in the words of Lord 
Brougham’s inscription upon Watt's monument :— 

“Not to perpetuate a »ame which must endure while the peaceful 
arts flourish, but to show that mankind have learned to honour those 
who best deserve their gratitude, the king, his ministers, and many 
of the nobles and commoners of the realm, raise this monument to 
James Watt, who direc ug the force of an original genius early 
exercised in philosophi: :esearch to the improvement of the steam- 
engine, enlarged the resources of his country, increased the power 
of map, and rose to an eminent place among the most illustrious 
followers of science, and the real benefactors of the world. Born at 
Greenock, 1736. Died at Heathfield, in Staffordshire, 1819. 





NOTES ON THE ELECTRICAL CONSTRUCTION 
* OF SUBMARINE CABLES, 
IV. 

We have now to consider the formule for electro-static 
capacity (Ze. the reciprocal of inductive resistance), and 
for signalling speed, which are in substance given as follows 
by Professor Thomson, in an appendix to his evidence 
before the Submarine ‘telegraph Committee.* ' 

“ Let d denote the diameter of a copper wire of circular 
section, symmetrically covered with gutta-percha to a 
diameter D ; let also I denote the specific inductive capacity 
of gutta-percha, and let /og. denote the Naperian logarithm 
of whatever symbol it is prefixed to. My expression for 
the electro-static capacity of an unit length of conductors 
thus insulated, when the outside of the gutta-percha is 
kept in communication with the earth, is— 

I 
Z pb’ 
2 log. 7 


” 


“ The rate of signalling attainable through a stated length 
of submerged wire is inversely proportional to the capacity, 
and directly proportional to the sectional area and to the 
conductivity of the metal employed for the conductor ; 
hence for the same quality of wire the rate of signalling is 
proportional to— 

D» 
2 
d? log a 

The formula last given, it must be borne in mind, is 
applicable only to wires of equal length coated with the 
same insulating medium. 

According to these data, arrived at by means of the 
differential calculus, the equation for inductive resistance 
ls— 


t log. 
ee 


which may be substituted for the formula (4) precedingly 
given, ‘Ihe present expression, as we have previously inti- 
mated, is susceptible of mathematical proof. Starting from 

| 
~) applicable to prismatic resistances, | 
Mr. F. C. Webb has, in fact, by means of plane geometry, 
very satisfactorily solved the problem relative to the in- 
ductive resistance of hollow cylinders of dielectric, such 
as the insulating covering of submarine ca>les, and 


R 


the equation— ( a= 


verified the accuracy of the formula R= log?), which 
i 


has been given both by Professor Thomson and by Mr. 


CD, or DE is composed. And it follows from the formula 
R =< that if we take 7. as the thickness of the thin layers 


composing any cylinder BC, we may express the re- 
sistances of these layers by their ordinates (these being 
inversely as S), multiplied by /, and represent them geo- 
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metrically by an area instead of a line. Now the thick- 
nesses of all the layers, in the distance B C for example, if 
each be multiplied by its ordinate, will give approximately 
the area BB CC, and if these thicknesses be supposed 
infinitely thin they will give this area exactly. The 
resistances of cylinders whose inner radius equals A B, and 
whose outer radii equal AD, AF, &c., will in similar 
manner be as the spaces B B’D” D, BB'F” F, &c. But 
these spaces are, by the properties of the hyperbola, pro- 
portional to the logarithms of AD, AF, &c., when A B is 


AD A Fe &c., that 


AB’ AB 


is to say, to the logarithms of the ratios of the radii of the 
outer cylindrical surfaces respectively to the radius of the 


taken as unity, or to the logarithms of 


inner cylindrical surfaces, or in fact to log. > , 

Mr. Webb also shows that log. may be taken to denote 
either the Naperian or the common logarithm of the value 
to which it is prefixed, and that, if we take cylinders 
whose inner as well as outer radii are different, the resist- 
ances of such cylinders will also be to one another as the 
logarithms of the ratio between their outer and inner radii. 

The equation for K given above (6) is applicable to the 
conductive as well as to the inductive resistance of the 
insulating sheath of a submarine wire—7 expressing in 
the former case the specific conductive resistance of the 
insulating material. So complete, indeed, is the analogy 
between the conductive and the inductive circuit that there 
are few expressions applicable to the one that do not also 
accurately represent certain conditions in the other, doubt- 
less dependent upon the same fundamental law. Never- 
theless, owing perhaps to accidental causes, such as the 
want of homogeneity or the presence of impurities, the 
specific conductive and inductive resistances of different 
insulating bodies are by no means found in practice to vary 
together in the same ratio, And in practice, therefore, it 
is of importance that these two properties should not be 
confounded or be considered as identical—as frequently 
happens—but that they should be separately determined, 
with reference to their various bearings upon the question 
of the insulation of submarine cables. 

The general equation for the signalling capacity of cables 
of different length, and in which the diameter of the con- 
ducting wire varies, is as follows :— 


r. log 
a a ae 


s— (7) 

Reb 
In which R° is the conductive ‘resistance of the wire. 
When the diameter does not vary R.L=L*. This 
equation may be substituted for the formula (5) prece- 
dingly given, 

These equations, as applied to equal lengths of cable 
insulated with a given material, have, like the former 
ones, been expressed in a convenient form for practical 
application by Mr. D. FitzGerald. ‘hus, in terms of the 
weights respectively of copper and insulating material, 


VW +90 


VW 
9 being assumed to express the ratio of the specific 
gravity of copper to that of the insulating material 
expressed as unity. And 


S=W. log. Vv +9 =d3 D 

/W d 
We will employ this equation in comparing the results 
obtained in the examples given of the application of 
Wheatstone’s formula with those which follow from an 
expression which, as we have shown, is susceptible of 
mathematical demonstration. 


R= log. 


log 





Longridge. Mr. Webb begins by comparing the resistances 
of different indefinitely but equally thin concentric layers | 
ut different distances from the axis of a hollow cylinder of | 
dielectric. These resistances being proportionate in each case | 
to S,and thus inversely as the respective radii of the cylindri- 
cal layers, may be represented in the following figure by 
the ordinates BB’, CC”, DD”, &c., of the absisswe A B, AC, | 
AD, &c., equal to the radii of the layers at B,C, D, &e. | 
(these ordinates being inversely as their absissw). And if 
u sufficient number of absissve and ordinates be taken, a | 
curve by’ J” may be traced, which is an hyperbola, and ot 
which the ordiuate xz”, taken at any intermediate point 
x, will give the resistance of any indetinitely thin eylindri- | 
cal layer whose radius is the absisez, A a. | 
The resistance of any hollow cylinder of a thickness BC, | 
CD, or DE, will evidently be equal to the sum of the | 
resistances of all the indefinitely thin layers of which B C, | 








* Report of the Joint Commitiee, p. 126. 


to find an abstract value, in accordance wiih the present 
formula, for the signalling capacity of the cable specitied 
in our last chapter of notes, in which W = 649-6, and 
w = 162'4. Our equation then becomes :— 


/649°6 + 9x 1624 
y 6496 


For the cost of this cable per naut. 


S = 649°6 x log. = 167 nearly. 
we have given a 


S 
concrete value of £77; and the ratio ——- we bere be 
; 167 _ 947 : 
expressed as = 2°17 nearly. 
‘a 
In actual practice, the low conductive resistance of gutta- 
percha would necessitate a much lower value jor the 1au0 





* Fora more detailed solution of the problem, vide p. 60 e¢ sey. of Mr, 
F. C. Webb's Treatise on Electrical Accumulation (:pon, Buckicisbury), 
trom which the above has been, with some alterations, condensed. 


of the weight of copper to that of insulating material than 


— = 4, which, as we have seen, would otherwise be 
w 


‘indicated by economical considerations ; and we will assume 
that it is required to double the value for signalling speed 
above given by increasing the thickness of the insulating 
sheath, while preserving constant the diameter of the wire, 
According to Wheatstone’s formula, the weight of gutta- 
percha would require to be increased from 162°41b. to 
1207 Ib. in order to effect this augmentation of speed; but 
this weight is in reality in great excess of the true value, 
as we may perceive from the equation :— 


S = 619°6xlog, V849°6+9 x 1207 





V6496 
in which the value of S is considerably greater than double 
the former value. 

The required value for w may be found as follows :— 


= 405 


649°6 x log. VW+90 _ 354 
of 6496 
/W+9-w 334 . 
Vv sao ——< 
log. Vee ~ 08 = 05138 
and = UN +90 _ 064, 
V 649°6 


by reference to the table of logarithms ; then, since 
V619°6 = 25-487, 
V W+yw = 3264 x 25-487 = 83-19, 
W+5:w = 83-192 = 6920 
6920 — 649°6 


and w = =695. 


Our equation giving ¢he doubled speed thus becomes :— 

S = 6496 xlog. 4/ 649°6+ 695 x9 
V 6496 

The cost per naut. of the cable upon this specification, 


at the price per lb. we have assumed for copper and gutta- 
percha respectively, would be about £170, and the ratio 


=334, nearly. 


‘ s : 334 
of signalling capacity to cost i7o = 1°96, showing that 
the present cable would not be constructed upon nearly so 
economical a principle as that which, as in the preceding 
example, would be adopted in the case of an insulating 
material possessed of comparatively high conductive resist- 
ance. But it is to be observed, however, that we here 
obtain a double rate of speed, by increasing the thickness 
of the insulating covering, upon much easier terms than, 
according to the formula heretofore employed, we might 
have anticipated. Thus the ratio of £77, the cost of the 
former cable, to £170 is that of 1 to 2°2; whereas, in the 
similar example given by Mr. Clark, the ratio was as 1 to 
7°12; and in our own example, according to Wheatstone’s 
formula, the ratio was as 1 to 3-4. 

The discrepancy between the two formule exhibited in 
the present instance is further exemplified when we apply 
the equation in doubling the original value for S by 
augmenting the diameter of the wire, whilst maintaining 
constant the thickness of the insulating covering. Accord- 
ing to Wheatstone’s formula it was shown that the speed 
was doubled by increasing the weight of copper from 
649°6 lb. to 1643 Ib.; according to the present formula this 
augmentation is insufficient, since 

1643 x log ‘1643 + 9 x 231 _ 996, nearly 
¥ 1643 

The value for W actually requisite in order to double the 

speed is here about 2100 lb, Thus:— : 





In the first piace we have | 


W = 2100 
d= ¥2100 = 45°825 
} d + 2¢ = 45°825 + 2046 = 66°285 
W + 9:0 = 66-285% = 4393°7 
4393°7 — 2100 
- 9 
» Ow ORS 
¥ 2100 + 9 x 255 __ ga¢ 
v 2100 
The cost per naut. of a cable according to this specifi- 
cation, which could be adopted only in the case of an in- 
| sulating material of very high conductive resistance, would 
be about £202, which, it will be seen, is much higher than 
| that of the cable previously specified, in which the speed 
| was doubled by increasing the thickness of the insulating 
‘sheath, And, accordingly, the ratio of signalling capacity 


336 P 
to cost is... = 1°66, or considerably lower, not only than 


| that found in the case of the cable first specified, but also 
| than that found in the example immediately preceding, in 


| which the ratio be is nearly the same as in the Malta- 


w = 265, nearly, 


and S= 2100 x log 


wu 
| Alexandria cable. ‘Thus the assertion that, “ provided 
“ sufficient thickness of insulating material is employed to 
| “ ensure electrical security, every advantage, in a pecuniary 
“ point of view, is to be gained by increasing the weight 
he of the conducting wire, rather than that of the outer 
| coating,” does not in this case hold good; and the 
| pecuniary disadvantage of any wide deviation, on either 
side, from the proportions of copper and insulating material, 
‘which in any case give the maximum ratio of efficiency to 
cost, is, perhaps, sufficiently exemplified. ge 
‘Lhe practical importance of the present considerations is 
most evident when we consider the probability of the in- 
troduction of uew insulating materiais adapted for the 
covering of submarine wires, and which may differ so 
widely, in price and in conductive and inductive resistance, 
| from the material which has hitherto been all but ex- 
clusively employed, as to completely revelutionise the 
system upon which telegraph cubles are now constructed. 
For it is to be observed that ignorance of the theoretical 
| conditions upon which the efficiency of submarine cables is 
_ dependent, on the part of those who otherwise have the 
| ability and the opportunity to initiate improvement, has 
| ‘operated, and doubtless will operate, as a serious obstacle 
‘to the progress of submarine telegraphy. ‘Thus we often 
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find that a high value is set upon inventions or supposed 
improvements which the electrician knows to be wholly 
illusory; whilst other available means upon which it 
would be difficult to set too high a value are underrated, 
or so misapplied, misrepresented and misunderstood, that 
their importance remains unrecognised in practice. But 
there is scarcely room to doubt that when the bearings of 
electrical science; upon the pecuniary question in connec- 
tion with telegraphic undertakings, and the mechanical 
conditions upou which success is dependent, shall become 
more generally understood, ocean telegraphy will make 
such rapid strides as, perhaps, to compensate civilisation for 
the long period of comparative inaction and failure which, 
from various causes, has occurred in this most important 
application of the science in question. 








THE INSTITUTION OF CIVIL ENGINEERS, 
December 19, 1865. 
Joun Rogrnson M’CiEay, Esq., President, in the Chair. 
THE ANNUAL GENERAL MEETING. 

Ir was remarked, in the report of the Council, that the position 
which the Institution had now attained must be satisfactory to all 
its members, and eminently so to those few still living, who, many 
years ago, when young men, laboured earnestly to secure for it a 
recognized place among the scientific societies of the metropolis. 
They seemed to have anticipated that a time would arrive when, as a 
matter of course, every one in any way connected with the profession 
would belong to the Institution; for in the charter of incorporation 
granted in the year 1828, as well asin the bye-laws and regulations 
based upon that charter, the designation, “Civil Engineer” was 
made to embrace every branch of engineering except that devoted to 
the military art. It was well that this should be constan:ly borne 
in mind, =o as to prevent that which should ever be one united body 
being split up intosections. There seemed to be no reason why, at 
this time, any limitations should be introduced, or any restrictions 
be imposed, tacitly or otherwise, which might operate to render less 
comprehensive and complete the perfect embodiment of the profession 
in the Institution; and in that view efforts should be directed to 
consolidate all branches under one corporation, and thus to add 
materially to the power, influence, and importance of the profession. 

There had been twenty-four ordinary general meetings during 
the past session, when twelve “ Papers” only, out of those sub- 
mitted to the Council, had been read, owing to the protracted and 
animated discussions to which they gave rise. Of these communi- 
cations one-half had reference distinctly to foreign enterprises or 
discoveries, including—a description of Giffard’s Injector, probably 
one of the most ingenious and scientific pieces of mechanism of 
modern times; an account of the Docks aud Warehouses at Mar- 
seilles, where the imports and exports were estimated to amount to 
three million tons per annum; a notice of the Chey-Air bridge, on 
the Madras Railway, and particularly as to the methods employed 
for raising the water out of the foundations; an account of the 
Wrainage of Paris; and two essays on the Decay of Materials in 
Tropical Climates, and the methods employed for arresting and pre- 
venting it. At home, the works for the Main Drainage of London, 
and for the interception of the sewage from the River {hames, were 
fully detailed and illustrated; a description was given of the Great 
Grimsby (Royal) Decks, with a minute t of the enclosed land, 
entrance locks, duck walls, &c ; the particulars were recorded of a 
highly interesting experiment —the employment of locomotive 
engines, for passenger traffic, on the Festiniog Railway, a mineral 
line with a guage of two feet only; the maintenance of Railway 
Rolling Stock was the subject of a useful communication, embodying 
the statistics, for a period of thirteen years, of all the stock belonging 
to the North Eastern Railway Company; a careful and elaborate 
inquiry on Uniform Stress in Girder Work, suggested by a previous 
discussion at the Institution, and by which it was sought to be main- 
tained that uniform stress was perfectly consistent with the utmost 
economy of materials; and a description of the River Tees, and of 
the works upon it connected with the navigation. 

It was stated that arrangements had been made by which Volume 
xxii. of the Minutes of Proceedings would be in the hands of the 
members in February next, Volumes xxiii. and xxiv. in the months 
of May and August following, and Volume xxv. for the present 
session before the meetings, were again resumed in November, 1866. 

In the belief that many members and associates of the Institution 
were in the habit of making Observations and Experiments, on 
subjects connected with engineering science, which were seldom 
published, but remained as notes in memorandum books, and in time 
were lost, the Council urged the members to contribute results of this 
kind, for the purpose of forming an Appendix to the Minutes. 

About three hundred volumes had been added to the library 
during the year; and a portrait of the late Sir William Cubitt, Past 
President, by Mr. Boxall, R.A., had been received from his son, Mr. 
Cubitt. 

‘The tabular statement of the transfers, elections, deceases, and 
resignations, showed that the number of elections had been 142, of 
deceases 21, of resignations 5, and of erasures 8, leaving an effective 
increase of 108, and making the total number of members of all 
classes on the books on the 3uth November last, 1,208. This was an 
increase of nearly 9 per cent. on the present number in the past 
twelve months. 





The deceases announced during the year had been: Sir Jobn |! 


William Lubbock, Bart., Honorary Member; Colonel Frederick 
Blom, Frederick Braithwaite, John Isaac Hawkins, Captain Gustaf 
Lagerheim, John Lewis, James Beaumont Neilson, Jacob Perkins, 
Frederick Walter Simms, and General Alexander Wilson, members; 
George Abernethy, John George Appold, Matthias Wolverley 
Attwood, William Henry Richards Curil, William Jobnson, Edwin 
Marshall, Benjamin Oliveira, Sir Joseph Paxton, Jon Francis 
Porter, Andrew John Robertson, and Douglas Sutherland, associates. 
By the will of the late Mr. Appold, whose interest in the welfare of 
the society was unflagging, provision was made for a sum of £1,0U0 
being conveyed to the Institution on the decease of Mrs. Appold. 

An examination of the statement of receipts and expenditure 
showed that during the year ending the 30th o: November last, the 
receipts from subscriptions and fees alone amounted to £3,950, as 
against disbursements of all kinds of £3511; while the income 
account was further increased by the dividends upon trust funds 
amounting to £353, and upon other investments (not being in trust) 
of £400, as well as by miscellaneous receipts to the extent of £350. 
Twelve years ago, in the annual report for the se-sion 1853-44, the 
total income of the Institution was estimated to amount tu £1,923, 
and the expenses, exclusive of the minutes, to £1,649. In the 
interval the receipts had been increased from subscriptions and fees 
More than two-fold, and from dividends and other sources more ‘than 
Seven times; on the other hand, the disbursements, exclusive also of 
the minutes, had in the last year been £2,086 only, against the 
estimated sum of £1,649 at the former period. ‘Lhe reulised property 
of the Insitution now comprised :—I. General funds, £12,510 3s. 6d. ; 

Building fund, £2,502 5s. dd. ; and IIL. Trust funds, 
£9,970 12s, 7d., making a total of £24,983 1s. 6d. as against 
£22,541 5s, 6d. at the date of the last report. 

_ The Benevoleut Fund, established in connection with the Institu- 
tion tweive months ago, had since been fully organized, and a 
committee of management appointed, who would in due course have 
to report to the suuscribers to the fund. It might, however, ve stated 
that the donations actually received had amounted to £22,782 17s., 
and the annual subscriptions for 1865 to £712 16s., being in the 
former case a little in excess of the sum promised, and in the other 
an increase of 30 per cent. 

A private bill to be submitted to Parliament in the ensuing 
Session, and for which plans had beon deposited and the usual 
notices served, appeared calculated to aflect very seriously the 
iMterests of the Institution. This was in reference to that part 


of a project entitled ‘ Houses of Parliament Approaches,” which 
contemplated the compulsory purchase of all the property on the 
north side of Great George-street, including the house occupied 
by the Institution. The Council felt it to be their duty to direct 
attention to this subject, believing it to be one which demanded 
serious consideration. After the reading of the report, Telford 
medals and Telford premiums of books were presented to Messrs. J. 
W. Bazelgette, C. Reilly, E. H. Clark, and Capt. H. W. ‘Tyler, 
R.E. ; Telford premiums of books to Messrs. T. Hawthorn, E. Fletcher, 
E, Johnston, G. O. Mann, W. J. W. Heath, and J. Taylor; and the 
Manby premium in books to Mr. H. B. Hederstedt. The thanks of 
the Institution were unanimously voted to the president for his atten- 
tion to the duties of his office; to the vice-presidents and the other 
members and associates of Council for their co-operation with the 
president and their constant attendance at the meetings; to Mr. 
Charles Manby, honorary secretary, and to Mr. James Forrest, 
secretary, for the manner in which they had performed the duties of 
their offices; as also to the anditors of the accounts, and the 
scrutineers of the ballot, for their services. The following gentlemen 
were elected to fill the several ofiices on the Council for the ensuing 
year:—John Fowler, president; Joseph Cubitt, Charles Hutton 
Gregory, Thomas Sowlsler, and John Scott Russell, vice presidents ; 
James Abernethy, William Henry Barlow, Jolin Frederick Bateman, 
Nathaniel Beardmore, James Brunlees, Thomas Elliot Harrison, 
George Willoughby Hemans, John Murray, George Robert 
Stephenson, and Charles Vignoles, members ; and Joseph Freeman 
and John Kelk, M.P., associates. 

The meeting was then adjourned until Tuesday, January 9th, 
1866, when the monthly ballot for members would take place, and 
the discussion would be resumed upon Mr. J. Grant’s paper on ‘* The 
Strength of Cements.” 








CANNON-STREET RAILWAY BRIDGE. 

WE recently gave a tolerably full description of the character of 
these works and the state of progress that had then been reached. 
We may now mention that the station is rapidly approaching com- 
pletion, the roof being finished up to its intersection by the walls of 
the hotel at the inner eud, The brickwork and masonry of the 
towers on the river front is complete, and they now wait the orna- 
mental iron roofs directed by the specifications. The railway on 
each of the curved viaducts, which constitute the junction with the 
Charing Cross line to the right and left, appears to be finished; and 
three out of the five lines of permanent rails are laid on the bridge 
and well in under the roof of the station. The roadway on the 
bridge is laid with half-inch iron plates, which are supported by 
cross girders.» The main longitudinal girders, of enormous, we 
might say of excessive strength, are so laid that each will bear a 
line of rail. ‘To preserve the flooring, so to speak, of the bridge, 
the rust is carefully chipped off and the swept surface varnished 
with boiling bitumen. Over this a layer of about two inches of 
aspbaltum and sand is carefully plastered. This coating sets hard, 
but is in the necessary degree elastic, and is thoroughly impervious 
to water. Channels, longitudinal and lateral, are made, by which 
the water which percolates through the ballast is carried off. Here 
we may mention that the whole ironwork of the bridge to be 
exposed to the elements, earth inclusive, is first subjected to a bath 
of boiling oil. When fitted up it gets a coat of lead-colour—white 
lead and linseed oil the main ingredients—and afterwards two coats 
of ground chocolate-colour paint. 

In our former notice of this great bridge we did not advert to the 
quantities of materials employed in the foundations. We find, in 
taking out the quantities, that the weight of iron in the sixteen 
cylinders is somewhat about 10,500 tons; that 19,680 cubic yards of 
concrete were used, with 14,656 cubic yards of brickwork, and 
15,220 cubic feet of masonry. ‘he masonry rests upon the brick- 
work and concrete—and, speaking of this, it should here also be 
mentioned that the dependence for a foundation is upon the core of 
the cylinders, ratber than upon the 10,500 tons of iron, which serves 
the purpose of a band and an ornamental covering merely. While 
on the subject of weights and quantities we may mention that in 
testing the foundation of each pier a load of 1,780 tons was employed, 
which involved the moving from one point to another, with a tidal 
river beneath, of a gross weight in testing of 27,200 tons! The style of 
the bridge may now be seen and judged of from the portion on the 
upper side, upon which the cantilevers, with their cornices, have 
been fixed and coloured. The open rail, which is to be fitted upon 
the outside of the footpath, has not, as yet, been erected in any part, 
but the cantilevers and cornice, aud the capitals of the cylinders, or 
grand Doric columns, fitly decorated with ‘* Gutte,” give an idea of 
a work that will be at once grand and ornate. 

The works of the Metropolitan District Railway Company and 
the Cannon-street hotel will retard the opening of the line, as a 
ready communication between the station and Cannon-street is 
| indispensableto its safe working. The Metropolitan District, a part 
| of “tue inner circle,” passes by a tunnel between the front of the 
hotel and Cannon-street, and all diligence appears to be exercised 
in the prosecution of the work, but as yet only a vast impassable 
gulf is presented, and the hotel walls have not reached—high though 
they be—much more than half the height the building will ulti- 
mately attain. We may return to the subject in a future number ; 
and may here express our obligations to Mr. Waterson, the foreman, 
for his communicative politeness. Mr. Phillips acts as manager, 
the contract for the bridge and station being executed by Messrs. 
Cochraue, Grove, and Co., of Dudley. 





of twin screws to armour-clad vessels, in combination with the turret 
system, for carrying heavy guns on a light draft of water, has been 
successfully carried out by Messrs. Laird brothers in a vessel recently 
completed by them. She is of the following dimensions :—Length, 
1801c.; width, 35ft.; tonnage, 1,000; draft of water, 8ft.; power of 
each pair of engines, 7U-horse power, or 140-horse power collective. 
The hull is strongly built of iron, and subdivided by bulkheads into 
several water-tight compartments, enclosing machinery, turret space, 
magazines, and accommodation for officers and men, neans of com- 
munication being provided by water-tight doors in the several bulk- 
heads. ‘The armour-plating is 4}in. thick, and extends from the 
deck to three fect below the water-line, protecting turret and 
machinery, tapering at the extreme ends. The turret is fitted on 
Captain Cowper Coles’ system, and carries two 150-pounder guns, 
and is protected with armour-plates 44in. thick, secured on to teak 
backing 16 in. thick, The trials were made with the vessel com- 
pleted in every way, and having all her weights on board with 
the exception of guns, ammunition, and sea stores. The speed 
of the ship was tested by six runs at the measured mile, giving a 
mean speed of 10-5 knots ; the engines averaging 112 to 114 revolu- 
tions. ‘The supply of steam was plentiful, at a pressure of 22 Ibs. 
per square inch. The engines worked smoothly, and without any 
heatiug of the bearings, After the trials of speed, the turning powers 
of the vessel were tried, under various conditions, with very satisfac- 
tury results, fully bearing out the anticipations that have been 
formed as to the advantages to be derived from twin screws in 
manceuvring vessels in narrow channels or harbours ; as by using the 
engines for turniug, independently of the rudder—one screw being 
driven ahead, and the other astern—the vessel was circled round on 
her centre, and could thus be placed in any position that might be 
desired for bringing her guns to bear without necessarily making 
any progress through the water to give steerage way. An experi- 
ment was also made in steering the vessel when at full speed, by 
increasing and diminishing the speed of the engines alternately, 
without the use of the rudder, to show how far dependence might 
be placed on this system in the event of the steering gear being 
damaged by shot, or the rudder injured by striking on a bar or 
rocky bottom, and it was found that the vessel was quite under 
command in steaming up against the strong tideway of the Mersey. 
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NOTES AND MEMORANDA, 


A cuntc foot of dry air, at 32 deg. Fah. under mean pressure, 
weighs 566°86 grs., according to Mr. Glaisher. 

From Professor Airy’s pendulum experiments at Harton Colliery, 
the mean specific gravity of the earth is found to be 6°566. 

No less than 800 tons of lead were obtained in one year from the 
dust accumulated in the long flues of a smelting establishment in 
the north of England. 

Tue Siberian plumbago differs considerably from that obtained in 
Camberland, inasmuch as it is almost impossible to erase the marks 
of the former by india-rubber. 

Ir requires as many as 2,000 tons of coal to produce a small cir- 
cular block of aniline, 20in. high by 9in. wide. This quantity is 
sufficient to dye 300 miles of silk fabric. 

Onty 60 parts by weight of charcoal are required to produce 106 of 
Austrian charcoal iron. The ore is a browa decomposed spathose 
ore, containing when roasted 52 percent. of iron. 

In 1850 the value of the steam engines exported from Great 
Britain was only £423,977, and ofthe general machinery, £618,189 ; 
while in 1860 the respective values were £1,238,333 and £2,599,488. 

By means of the machine for microscope writing, invented by Mr. 
Peters, it is stated that the words “Mathew Marshall, Bauk of 
England,” can be written in the two and-a-half millionth cf an inch 
in length. 

Tue French Exhibitions or National Expositions’ date from the 
year 1797, when the first was held in the palace of St. Cloud, with 
the object of reviving the industrial resources of France, which bad 
suffered much during the revolution. 

Dry silver, in the state both of leaf and of filings, has the pro- 
perty of entirely destroying ozone. Arsenic also destroys dry ozone, 
but as it likewise combines with dry oxygen, its separate action on 
ozone cannot be observed with precision. 

A spar of Douglas fir, brought to this country from Vancouver 
Island, and exhibited at the Exhibition of 1862, is said to be the largest 
and longest ever seen. It measures 220 feet, and if placed by the 
side of the monument would overtop it by 18 feet. 

Tue effect of increasing the eonducting power of heat was not 
appreciable for a pressure of 7,500 lb. per square inch in such sub- 
stances as bees’-wax and spermaceti. Nor was there any sensible 
effect with chalk between a pressure of 4,3001b, and 7,5001b. per 
square inch. 

Cray when not compressed had a power of conducting heat 
equal to *26, had when compressed with 7,500 Ib. per inch, a power 
equal to *33; and the conducting power of a mixture of sand and 
clay in equal quantities, rose from 36 to 378, by an increase of 
pressure from 4,300 lb, to 7,500 1b, per inch, 

A very great depression of temperature has been remarked by 
some observers when steam of high pressure issues from a small 
orifice into the open air. The results of several experiments show 
that for each pound of pressure by which the steam on the pressure 
side exceeded that of the atmosphere on the exit side there was a 
cooling effect of 0:2 per cent. 

Waite experimenting with a view of ascertaining how much 
telescopic vision could be improved by eliminating the lower third 
of the atmosphere, ,Prof. Piazzi Smyth observed that the space 
penetrating power of the equatorial of the Edinburgh Observatory 
extended from mag. 10 to mag. 11, when erected on Mount Guajara 
in Teneriffe, at a height of 8,903ft. 

WHEN mercury is brought into contact with dry oxygen in which 
ozone has been formed by the electrical discharge, it loses to a great 
extent its mobility, and may be made to cover the interior of the 
tube with a fine reflecting surface resembling that of an ordinary 
mirror. This change in the mercury is not accompanied by any 
further diminution of the volume of the gas. 

Tue green colour of gold leaf when seen by transmitted light may 
be destroyed by subjecting the metal, extended on glass or mica, to 
heat, a temperature as low as that of boiling oil being sufficient if 
continued for several hours. When pressure is applied to such dis- 
coloured gold by a convex piece of rock crystal of short radius, the 
green colour of the transmitted ray reappears. 

M. Fresenius has found that 1,000,000 parts of atmospheric air 
contain, during the day, -098 parts of ammonia, a quantity equivalent 
to (283 parts of carbonate of ammonia; aud, during the night, 
0°169 parts of ammonia, equivalent to 0°474 parts of tne carbonate, 
Much importance is attached to the presence of ammoniacal vapour 
in the air, as the source of nitrogen in vegetables. 

Tue total number of visitors to the Exhibition of 1862, excluding 
the staff and exhibitors’ attendants, was 6,117,450, or 87,000 over 
that of 1851. The Exhibition of 1862 was open for seventeen days 
longer than that of 1851, 
hibited in 1851, excluding the Koh-i-noor diamond, was £1,781,929 
lis, 4d., of which the United Kingdom is represented by £1,031,607 
4s. 9d. 

Tue resistance to combination of the mixture of chlorine and 
hydrogen, which is overcome by exposure to light, can be increased 
by various circumstances. The presence of a very small quantity 
of foreign gas in the standard mixture of chlorine and hydrogen 1s 
sufficient to cause the resistance to be increased to a very great 
extent. An excess of ‘003 of hydrogen reduced the action from 
100 to 38. 

A nop of deal 33in. long, and weighing when dried 425 gr., gave 
the following results: Its expansion when dry, with 26 lb, tension, 
was *00000428, and with 226 lb., 00000438; but when made to 
absorb water its coefficient of expansion gradually decreased, until, 
when it weighed 874 ¢r., indicating an absorption of 449 gr. of 
water, expansion by heat ceased altogether, and on the contrary « 
contraction by heat equal to ‘000000636 was experienced. 

Exrerments on the stretching of solids showed, in the case of 
the metals, a decrease of temperature when the stretching weight 
was applied, and a heating effect when the weight was removed, 
An iron wire of *25 of an inch in diameter was cooled, +125 of a 
deyree Centigrade when stretched by a weight of 775 1b. In the 
case of india-rubber it was suggested that this substance stretched 
by a weight is shortened by increase of temperature. On trial it 
was found that india-rubber when stretched by a weight capable of 
doubling its length, bas that length diminished by one-tenth when 
its temperature is raised 50 deg. Cent. 

Tux following interesting results were obtained from the experi- 
ments of Dr. Edward Smith on the quantity of air inspired through- 
out the day and night under various influences. ‘The total quantity 
of air inspired in twenty-four hours, allowance being made for 
intervals amounting altogether to 40 minutes, during which records 
were not taken, was 711,060 cubic inches ; or an average of 29,627 
cubic inches per hour, and 493°6 per minute. The quantity was muck 
less during the night than during theday. There was au increase as 
the morning advanced, and a decrease at about 8h. 30m. p.m., but 
most suddenly at about 11 p.m, The average depth of respiratiou|was 
26°5 cubic inches, witha minimum of 18.1 cubic inches iu the,night, 
and a maximum of 32-2 cubic inches at 1h, 30m.jp.m. The mean rate 
of the pulse was 76 per minute, The amount of breathing was greater 
in the standing tvan in the sitting posture. It was increased by 
riding on horseback, according to the pace, also by riding in or on an 
omnibus. In ratiway travelling the increase was greater in a second 
than in a first-class carriage, and greatest in the third-class and on 
the engine. Bending forward whilst sitting lessened it. The 
quantity of inspired air was increased by exposure to the heat aud 
light of the sun, and lessened in darkness. hen tea was taken an 
increase was the result; coffee caused a decrease. Supper of bread 
and milk also caused a decrease, but milk by itself or with suet 
caused an i An i was obtained with the following 
articles of diet, viz., eggs, beef steak, jelly, white bread, oatmeal, 
potatoes, sugar, tea,rum, The following caused a decrease, viz., 








butter, fat of beef, olive oil, cod-liver oil, arrow-root, brandy, aud 
kirchen wasser, 
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SAINTY’S IMPROVEMENTS IN HORSE HOES AND SEED DRILLS. 
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Tus invention, patented by Mr. J. Sainty, Burnham Market, 
Norfolk, relates to an improved arrangement of machinery for 
hoeing and sowing wheat, barley, oats, turnips, and mangold 
wurtzel, by means of which, in the case of a lever horse hoe, the 
land is more evenly hoed, because the lifting of the hoe is prevented 
in stony or thistly ground. And in the case of the lever sowing 
drill by the same even pressure the coulters are kept at an equal 
depth from the surface, and iv ‘oth instances the weight, and, con- 
sequently, the draught of th» implement, is materially decreased, 
‘These advantuges are attained by adapting to the levers of both 
hoes and drills sear springs in place of weights, which springs work 
through guards carried by a guard bar, and may be regulated as to 
the pressure they shall put upon their respective levers by means of 
= spring bolts, which fit into holes pierced in the guards. By 
shifting these spring bolts in the holes in the guard a pressure may 
be produced according to the requirements of the work, equal to 
from one to seven or more pounds weight, without employing 
weights which are now used in all horse hoes and drilling machines. 

It is claimed that the invention also affords incidentally the 
following advantages, viz., first, a light lift, there being no dead 
weight in the form of pendent weights to raise when the hoes or 
coulters are required to be lifted clear of the ground; second, the 
use of chains and a barrel is not required for this light lift. 

In the accompanying engraving Fig. 1 shows in side elevation a 
drill constructed according to this invention, and adjusted for 
working in hard land, and Fig. 2 is an end elevation of the same ; 
Fig. 3 shows, in side elevation, the same implement with the levers 
suspended and the coulters clear of the ground. 

A, A, are side frames which carry the drill box B, and to these 
side frames are bolted pendent brackets C, C, for carrying the cross- 
bar D, which serves to carry the inner ends of the levers E on 
which the coulters are fitted. Attached to the cross-bar D is a pair 
of arms I’, which are curved at their rear ends, and serve to carry a 
transverse shaft G, which the patentee terms the guard bar ; fitted 
to this bar is a series of guards H, one for each lever E. The form 
of these guards is shown best in the enlarged detached views, eo 
4 and 5; they are made of plate iron pierced with a series of holes 
a to receive a split key 6, against the under side of which bears the 
sear spring c, which is intended to perform the duty of the ordinary 
pendent weights of the lever drill or horse hoe. The sear springs c 
are secured by clips and screw bolts to their respective levers, as 
shown best at Fig. 4, and by their ends being confined between 
their point of connection with their respective levers and the 
bearing point in the guard, they will hold down the levers, and 
keep the coulters or the hoes (as the case may be) in contact with 
the ground. The coulters aud the hoes are set alternately in 
advance and in rear as usual; it will be necessary, therefore, to 
vary somewhat the strength of the springs to compensate for the 
difference of Jeverage, as will be well understood. Mounted on the 
cross-bar G, near their opposite ends, are a pair of link bars I, which 
are jointed respectively to the lower ends of one of a pair of shackle 
frames K, and serve to support them; these shackle frames are 
connected together by means of a hand bar which extends across 
the back of the implemen’, and is held by the attendaut when the 
implement is at work, ‘I'hese frames have a sector-shaped opening 
at their lower part to allow of the link bars rocking freely thervin, 
aud at their upper part they have a long narrow slot or openivg for 
the purpose of receiving a pin or bowl! carried by the side frames A ; 
these long slots terminate at top in a seat, and st bottom in a 
bearing for the pins or bowls of the side frames, the object being, 
by putting these pins or bowls in the position, with respect to the 
shackle frames, shown at lig. 1, to hold the coulters, or hoes, down 
to their work, and by lifting the shackle frames into the position 
shown at Fig. 8 to keep the coulters, or hoes, clear of the ground 
when the implement is required to bs turned. This lifting of the 
coulters with their levers is effected readily by the attendant by 
simply raising the hand bar L; when, however, the implement 13s 
working in light ground the pins or bowls of the frames A will 
remain suwewhers Lear the pusition indicated in dotted lines at 
Fig. Ll. 
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SOCIETY OF ENGINEERS. 
Monday, December 18th, 1865. 
W. T. Carrineton, President, in the Chair. 
ON GIFFARD'S INJECTOR. 
By Lewis Oxrick, Memb, Soc. Eng. 

Since Giffard’s injector was first patented in this country in 1858 
it has formed the subject of elaborate papers, followed by most 
interesting discussions, aud some hesitation has, therefore, been 
felt in bringing the subject before this Society, for fear of repeating 
what ought to b+ familiar to everyone who has had occasion to use 
the injector, ‘Tuere has, however, duriug each discussion still 


appeared to be so great a difference of opinion amonyst engineers 
as to the proper explanation of the actiun of the instrument, that 
it may not perhaps prove unioteresting to go over the same ground 
again, so as to defino a correct explanation of what takes place 
when the injector feeds water into a otea:u builer, accompanied with 
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such mathematical demonstration as may tend to prove the correct- 
ness of the assertions. Before, however, going into this explana- 
tion, it may be useful to describe the apparatus itself and its 
modifications, drawings of which are exhibited. 

Fig. 1 is an illustration* of what might be termed a skeleton 
injector, merely drawn for the purpose of better showing and ex- 
plaining the operation, but divested of many details necessary for 
the ordinary working of the injector. Steam is first admitted from 
the boiler through the pipe D, and the amount is regulated by the 
conical spindle E, which fits into the steam cone A. The water 
drawn up through the supply pipe F by the steam jet, rushing out 
of the cone A and into the combining cone B, meets here with the 
prime mover, the steam, which imparts a proportionate deal of its 
momentum to the water; and this steam, consisting of water, 
condensed water, and steam, in its turn rushes across the small 
space between the combining and receiving cone C, through which 
it is forced by its’superior velocity iato the boiler through a pipe G. 

It will be observed that the diameters of the three cones stand in 
this proportion to each other—the steam cone is 1°4 to 1:5, the 
combining cone 1:3, when the receiving cone is 10 or unity. The 
respective areas are thus 1539 to 1-767, 1°327 and -7854, showing 
that the area of the steam cone is double, or even more than double, 
of that of the receiving cone. 

After this preliminary explanation we will proceed to Fig. 2, 
which represents a full size section of injector No. 8 of the exact 
shape and form as it was received from M. Giffard himeelf. The 
bumbers of the injectors are taken from the diameter of the 
receiving cone, expressed in millimetres ; thus No. 8 injector has a 
diameter of 8 millimetres in the receiving cone. This original 
shape of the instrument has gradually been altered and improved 
by the eminent firm of Messrs. Sharp, Stewart, and Co., who are 
the sole licensees and manufacturers in this country. 

The first improvement made is represented in Fig. 3, which is a 
full sizo section of No. 16 injector, and consists simply in making 
the receiving cone C considerably shorter than it was originally, as 
it was found to be unnecessary for the successful working of the 
instrument. 

The next alteration made is shown in Fig. 4, and was intended to 
obviate the evil arising, more particularly with high pressure steam, 
from the rapid deterioration of the packing H, above the steam cone 
A. It did not, however, do so well as was anticipated, on account 
of the large surfaces still in contact at K, K, which caused consider- 
able trouble in regulating the water supply, and it was ultimately 
abandoned for the plan now generally ps adie and which is illus- 
trated in Fig. 5. It will be seen that the combining and the receiving 
cones B and C are made in one piece, and moved up and down by a 
pinion and rack, thus regulating the amount of water supplied to 
the injector. D is the short interval between the two cones, left 
there principally for the escape of the overflow water, when the 
injector is first started. The pipe I is in this instance placed con- 
siderably higher than is usually done, for several reasons—firstly, 
to allow the overflow water that collects in the chamber G, LI, tu be 
drawn into the boiler along with the ordinary current; and, 
secondly, to allow an additional amount of water, heated to a con- 
siderably bigher temperature than could be taken through the com- 
bining cone, to pass into the boiler through the overflow chamber. 

Mr. Robinson, who has furnished all these details of improvements, 
has stated that as much as one-third of the total feed may be sent 
into the boiler as hot water. ‘he ouly evil that might be anticipated 
from this construction is the tendency of the rapid current of water 
to drive the combined cones 15 aud C befure it, and thus interfere 
with its proper action. This can, however, easily be avoided by 
screwing up rather hard the gland belonging to the spindle and 
pinion working the rack. 

Fig. 6 represents the injector as applied to draw water from a 
considerable depth compared with the usual distance of only 5ft. to 
Tit. 
the combining cone and overflow chamber, and thereby forcing the 
water by the atmospheric pressure up into the injector. As soon as 
this is done the injector is started in the usual manner, and the 
connection once being made it will continue, although the instru- 
ment has to fetch the water as much as 16ft. The mode iu which a 
vacuum of 9} Ib. is created is very simple, and may be easily under- 
stood by referring to Fig. 6. Steam is alluwed to bluw out into the 
atmosphere through the pipe A, which surrounds the pipe B, in 
direct connection with the overflow chamber, and thus causiug a 
vacuum to be created in the latter of about 931b., which enables 
the ~ ed to raise water from a considerably greater depth than 
usual. 

Fig. 7 is a section of an apparatus for lifting water and forcing 
it to a certain height accurding to circumstances, but it is not 
intended for feeding into boilers. A is the steam nozzle; C is the 
aunular space through which the water is admitted; B serves as 
the combining and receiving cone. Mr. Robinson states that, in 





* The drawings referred to have, with one exception—which we shall 
give  \peteraaaea appeared in ‘1Hs EnGixesr for September 22nd, 
1865.—. 





this apparatus, the velocity imparted to the water has been found 
to be equal to lifti it 1ft. high for each pound of steam pressure 
ba oe gy and that the height and quantity of water raised may be 
varied in proportion to the pressure of the steam, and by increasing 
or diminishing the section of the annular space C in proportion to 
the area of the steam nozzle A. And, as an example, it may be 
mentioned that such an ap us has been at work for some years 
in Yorkshire, and raised 780 gallons of water per hour to a vertical 
height of 27ft., with a steam pressure of about 30 Ib. to the square 
inch. In other instances, where water was to bs lifted to a greater 
height than 1ft. per pound of pressure, the ordinary injector hag 
—_ applied with most satisfactory and even extraordinary 
results. 

Having now described the different improvements and modifica- 
tions made in the Giffard’s injector by Messrs. Sharp, Stewart, and 
Co., it is not proposed to notice all the other so-called improvements 
which have been patented by different gentlemen, but merely to 
describe a modification which seems to poasess considerable merit. 
It is the invention of Mr. Andrew Barclay, engiveer, of Kilmar- 
nock, Scotland. 

Fig. 1 represents Barclay’s injector in vertical section. The 
difference between this and the ordinary Giffard’s injector consists, 
chiefly, in extending the centre spindle beyond the steam cone, for 
the pur, of maintaining a free aunular water space through the 
combining cone. This thin annular water space is regulated by 
the shape and adjustment of the centre spindle, so that the steam 
issuing from the steam nozzle continues with a vibratory motion 
down poe the annular space forming the combining cone, com- 
pletely expelling the air therefrom, thereby creating a vacuum in 
the water chamber sufficient to lift water from a depth below the 
apparatus equal to any common pump; whereas, with the Giffard’s 
injector, a lift of about 5ft. of water is the greatest the vacuum 
will generally allow. The adjustable packing is another important 
improvement in this injector, when lifting water from a great 
depth, as it is evident a good vacuum cannot be obtained if this 
packing be in any way deficient. Should this packing deteriorate, and 
the vacuum become impaired, then the gland can be screwed down at 
avy time without altering any other part of theapparatus, whereas this 
screwed packing in Giffard’s original instrument cannot inany way be 
up when it ceases to be steam tight. The steam nozzle, shown in Fig. 
9 on an enlarged scale, has in this apparatus an outer casing, with any 
uon-conducting material enclosed between the two for the purpose 
of maintaining the temperature of the steam until it unites and mixes 
with the cold water in the annular combining cons, as priming or 
greatly saturated steam is very detrimental to forming a good 
vacuum, This injector is started in the same manner as the 
* Giffard,” as described below. The small conical shaped valve at 
the end of the receiving nozzle can adjust itself to the quantity of 
water passing through the opening iv the valve seat. With this 
injector Mr. Barclay asserts that he can vary the quantity fed into 
the boiler from unity to five times as much, which is often a great 
advantage to the attendant, as he can keep the injector working 
constantly when set to the proper quantity. As all the different 
modifications of injectors are started in a similar manner, it will be 
sufficient to describe the mode of setting one apparatus to work 
only, taking that shown in Fig. 5 as an example. Adjust first the 
combining cone B by turning the small pinion geared into the 
toothed rack, cast on to the two cones Bb and O, so that the anpular 
space between the steam cone and the combining cone is suitable to 
the steam pressure. Next turn on a small quantity of steam by 
unscrewing the spindle in the steam cone, and leave it in tais 
position until the water flows out of the waste pipe. Then turn on 
the steam in full by withdrawing the spindle completely, so as to 

ive the steam full power to drive the column of water into the 

iler. The overflow will now gael cease, and the injector is 
then working properly. Should, however, the overflow still con- 
tinue, the combining cone B must be lifted gently up by turning 
the pinion, so as to diminish the area of the annular space, and 
thus reduce the water supply. The overflow will then cease, and 
the injector is now full at work. If it is desirable to reduce the 
quantity of water fed into the boiler, it can be done by first reducing 
the steam supply and then the water supply, until the overflow 
again ceases to run. 

Having now finished the description of the practical working of 
the injector and its different modifications illustrated by drawings, 
I will now endeavour, as far as lies in my power, to explain the 
different phenomena that take place during the working of the in- 
jector, and which, at first sight, might seem paradoxical. The first 
step towards explaining the action of the injector will be to explain 
what is generally called the “induced current.” The induced 
current has received its name from the fact that a column of air, 
gas, or other fluid in motion, always has a tendency to draw into 
itself and along with itself atoms or particles of the fluid through 
which it moves. This phenomenon can be observed in many ways: 
if, for example, we would apply a small blow-pipe of one-sixteenth 
inch diameter at the nozzle; to the end of a piece of, say, threo- 
quarter inch gas pipe open at both ends, and blow through the blow- 
pipe, we would find by applying a lighted candle to the mouth of 
the gas-pipe that the flame would be drawn into the latter. Also, 
if we drilled a number of small holes in the gaspipe, and then blew a 
strong current through it, we would again find by applying a 
candle to one of the holes that the tla:ne would also in this instance 
be drawn in through the hole. Another instance are the ordinary 
bellows for’ kitchen use, for it is not the amount of air actually 
drawn through the bellows that brightens the fire, but it is the 
amount of air drawn into the fire by the induced current that gives 
such good results. ‘his may very easily be substantiated by 
applying a trumpet-sbhaped tube to the mouth-piece of the bellows 
and the difference in the effect will very soon be apparent to any 
oue who has not tried it before. 

That the same takes place when applied to water may be seen by 
filling a squirt and applying the nozzle to the surface of a vessel 
filled with water. As soon as motion is given to the jet, we chall 
find that it will not only force its way through the water but also 
set in motion all the surrouuding particles of it in the same direction 
as the jet. One of the most useful applications of the induced 
current is, no doubt, the blast pipes in locomotives, but it has also 
been applied for many other purposes, mostly in connection with 
steain jets—for instance, Nicholson used it for his steam-blasting 
apparatus; Guldsworthy Gurney and Hackworth also applied it 
in different ways; a member of this society, Mr. Dauchell, made a 
very ingenious pressure gauge on this principle ; and one of the last 
applications is Rimmei’s perfume distributor. The application, 
however, which is most pertinent to this paper is that of a 
steam jet to raise water, and this was first found out by Nichol- 
son, and since used by Bourdon, Du Tramblay, and Mr. 
Dauchell, who also used it to raise other liquids than 
water. ‘The theory of the “induced current” no doubt rests, first , 


The object of this improvement was to increase the vacuum in | on the fact that the atmospheric sir presses with an equal — 


all directions, and it consequently follows that, whenever there is 
created even a partial vacuum only, the atmospheric pressure will 
immediately force either air or other fluids in the vacuous space. 
For instance, if we draw a bucket of water out of a well, it does not 
leave a hole in the water, but fills up immediately the vacancy is 
made. Secondly, the theory that all fluids consist of very minute 
atoms of a globular shape and of equal distance, makes it much 
easier to understand how the disturbance of a number of them by 
a forward moving column of fluid will act upon all the nearest iu 
contact and carry them along with the current (theoretically, it 
ought to act upon the whole mass of fluid infinitely), for as the 
moving columu consists of minute globes similar to those of the 
iluid through which the Column moves, the moving globes aud the 
xlobes at rest are, soto say, intermingled in such & mauner, being 
kept together by the atwuspheric pressure, that it would be impos- 
sible for the moving column to proceed without either forcing the 
globes out of their places or carrying them along. Those forced out, 
it must be liected, willi liately be replaced by others, which, 
in their turn, will undergo the same process. When, for instance, & 
srcew steamer is forced turough the water at a speed of, say tweive 
knots per hour, and dead calm happ as to exist, any one on 
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FOSTER’S IMPROVEMENTS IN SCREW TAPS. 





looking at the es side where it is in contact with the stagnant 
water, will almost be able to perceive the same process taking place 
as above described, 

In applying this theory of the “induced current” to the injector, 
it seems that the first service it has to perform consists simply in 
creating a vacuum in the space surrounding the steam cone, by 
drawing out all the air, and thus at the same time also creating a 
vacuum in the tube leading to the supply cistern. It must here be 
remarked that the first steam entering the injector will drive all the 
air out of the combining cone B, Fig. 5, the overflow chamber D, 
and also the receiving cone C. As soon as a partial vacuum has 
been formed in the water supply tube, the atmospheric air, pressing 
on the surface of the water in the cistern, will force it up through 
the tube into the injector from a depth corresponding to the vacuum 
created, and which is generally from 5ft. to 7ft. It may here be 
worth noticing, that many others before Giffard had arrived so far as 
to lift the water up by the assistance of a jet of steam, but from this 
commences M. Giffard’s discovery. viz., that the steam, after coming 
in contact with the water, and after being partially or wholly condensed, 
should still be able to force its way into the boiler against the full pressure 
of the steam, carrying along with it an additional supply of water, and 
that, even although the steam is taken from the same boiler and at the 
same steam pressure as that against which the seed water has to be forced. 

This is the so-called paradox which has given rise to so many 
suggestions and surmises, and caused so great a difference of opinion 
amongst the profession. 

Now, the second service the “inducement” has to perform is tc 
draw the water into the combining cone, where it comes in contact 
with the steam jet,and immediately takes part in the tremendous 
speed of the steam, (being, according to II, C upwards of 1,800ft. per 
second), but only s proportionate part of the velocity is imparted to 
it, as the steam at this point is being condensed with immense rapi- 
dity, and this causes the water to-rush into all the vacuous spaces 
formed by the sudden condensation. The water thus mingled with 
the particles of steam which have not had time to return to the 
liquid state as quickly as it was deprived of heat and pressure, is at 
once carried along at a speed reduced from the original velocity of 
the steam in inverse proportion to the number of pounds of water 
which are required for the condensation of one pound of steam, and 
adding to this the pound of steam itself which fas returned to the 
liquid state, (To be continued.) 





FOSTER’S IMPROVEMENTS IN SCREW TAPS. 


Tuts invention, patented by Mr. W. Foster, Southampton- 
buildings, consists in so constructing and arranging the parts that 
the cutters may be withdrawn from their work without reversing 
or stopping the - 4 or machine in which such tap is used. In the lower 
part of the stock are formed two or more grooves my 
downwards; in these grooves are placed cutters which are kept 
from moving laterally by means of a projection on each side 
thereof passing into a recess formed on the sides of the grooves, 
and they are connected at their upper ends to a collar around the 
stock, and thus held in position. This collar is loose on the stock, 
but is kept from falling down by means of a pin passing through 
the stock and projecting on both sides into a slot formed in the 
collar, These slots extend each about one-fourth around the collar, 
and are so shaped that by turning said collar the cutters which are 
attached thereto are raised or lowered as may be desired. When 
the pins are at the lower part of the slot the cutters are in position 
for working. To keep the cutters in place when at work the lower 
part of the slot is made horizontal, the inder being inclined 
upward and forming with the lower an obtuse angle. When 
the cutters have completed their work the collar is held by means 
of handles fixed for convenience on both sides thereof, and the 
spindle continuing to rotate moves the pins along the said grooves, 
and consequently the collar is lowered on the stock and forces the 
cutters down the mp | grooves; by this means the cutters 
are set free from the thread of the screw and readily withdrawn by 
turning the collar until the pin is again brought to the lower part 
¢ o groove, when the cutters are in the proper position to form 

nother 

Fig. 1 shows a side view, and Fig. 2 a longitudinal section, of a 
Screw tap constructed in the mapner above described. A is the 
stock of the tap turned to the desired shape; 
the stock four grooves are formed; the form of these grooves is 
seen in the qutiensl view, Fig. 2, and in the end view of the screw 
tap at Fig. 3; each of the grooves receives one of the cutters U, the 
Cutters being able to slide up or down in the grooves as required ; 
the bottom of each groove is undercut, as shown at Fig. 3, and the 
Cutters are formed to fit them, so that the cutters are retained in the 
grooves. Around the upper part of the stock is a collar D; this 
collar is loose on the stock, but is retained from slipping off it by 
pins F, F, which project from the stock and enter slots formed on 
each side of the collar. A portion of each of these slots is inclined, 
so that when the collar is turned the collar is caused to move end- 
Wise along the stock. Around the interior of the collar is formed a 
slot, and at the upper end of each cutter is a projection E, which is 
received in the thus as the collar moves endwise along the 
stock the cutters are caused to move along with it, and as the 
grooves in which the cutters slide incline towards each other the 
cutters are moved outwards or towards each other according to the 
direction in which the collar is moved. When the cutters are in 
Position for wor » the pins F are at the lower ends of the slots, 
and these ends of slots are made horizontal, in order that when 
1 cutters are at work they may be securely held in their place, 

hen the tap has gone the desired distance or depth into the work 
that is being tapped, the handles H, H, which roject {from the 
Collar are held (by the hands of the person attending the machine 
to which the screw tap is applied) so as to stop the collar from 
rotating, or the collar may be otherwise retained until the pins F, 








in the lower part of | I 





which are carried forward by the rotation of the stock A, have 
moved to the opposite ends of the slots in the collar, the cutters are 
thus moved inwards towards each other, when the tap is easily 
withdrawn. If the handles H, H, are then again taken hold of and 
caused to rotate more rapidly than the tap, the cutters will again be 
brought into position for tapping another hole without stopping or 
reversing the tap or machine in which such tap is used. It is 
claimed that by thus constructing screw taps much time will be 
saved in tapping holes, as the tap can be withdrawn as soon as its 
work is completed in place of requiring the same number of revolu- 
tions to take it out of its work that it takes to do it; the cutters of 
the tap can also be made harder, and thus wear longer by reason of 
there being no reverse motion, by which the cutting points of taps 
constructed as heretofore are liable to be broken off. There is also 
less wear and tear in machines to which cutters constructed as above 
described are applied, as there is no sudden changing or reversing 
of the motion of the machine. 





ON THERMODYNAMIC AND METAMORPHIC 
FUNCTIONS, DISGREGATION, AND REAL 
SPECIFIC HEAT.* 


By W. J. Macquorn Ranking, C.E., LLD., F.R.SS.L. and E. 


1. Tue following paper relates to certain differences which Pro- 
fessor Clausius considers to exist between his views and mine of 
some questions in thermodynamics—differences —e not to two 
fundamental laws of thermodynamics, but to some of their applica- 
tions. (See, in particular, the papers of Professor Clausius iv 
Poggendorff’s ‘‘ Annalen,” vol. xcvi., p. 73, in the “ Proceedings” 
of the Swiss “ Naturforschender Gesellschaft ’’ for 1863 and 1865, 
= in the “ Bibliothéque Universelle” (Geneva), for October, 
1865). 

2. According to the second law of thermodynamics, the quantity 
of heat which a body receives or gives out during any given inde- 
finitely small change of figure and dimensions is expressed in every 
case as follows :— 


rdQ, 
in which ¢ is the absolute temperature and ¢ the “ thermodynamic 
function.” 
, ‘he thermodynamic function is made up of two parts, as fol- 
ows :— 
@ = & hyp. loge + F; 


rdg =k de + rdF. ae ° (1) 

In these expressions & is the real specific heat of the substance, 
being the part of the specitic heat due to the energy of molecular 
motions alone; and F is what I have proposed to call the “ meta- 
morphic function ;” so that edF is the quantity of heat which is 
transformed into mechanical work, whether external or internal, 
during any indefinitely small change in the condition of the body. 
In all those expressions quantities of heat are supposed to be ex- 
pressed in units of mechanical work. 

3. Let x, y, z, &c., denote changes of differert kinds in the dimen- 
sions and figure of a substance, and X, Y &c., the forces of the 


so that 


Z, 
| mature of elastic stress by which such changes are promoted; so 
| that Xdz + Ydy + Zdz + &c., is the external work performed 
| daring a given indefinitely small change of figure and dimensions. 


Then the metamorphic function F is 


e integral of the follow: 
set of differential equationst :— “s 


dF _ aX, aF _ a, aP _ dW. x 
dz de’ dy de’ dz dr’ 
When, as is the case in the most uent class of questions in 
thermodynamics, the change under consideration is simply a change 


of volume, the D or spe set of differential equations are reduced to 
the following single equation :— 
==, @) 
dv dr 
in which v is the volume of the substance, and p its elastic pressure. 
4. In the value of the metamorphic function F, which I gave in 
the “‘ Transactions of the Royal Society of Edinburgh,” for 1850-51, 
on the supposition that every substance is capable of 


ing into the state of perfect at every temperature. If such 
[othe fact, the valueof F is as ieee a ” 


r=f ? w, weak ox 


5. Professor Clausius points out that, if the substance under con- 
sideration is at any temperature incapable of passing into the state 
of perfect gas, the preceding value of the integral of equation (2) 
is incomplete, and requires the addition of a function of the tem- 
perature to complete it. The value which he gives in units of 
mechanical work for the function which he calls “ disgregation ” 
(being that which corresponds, iv bis researches, to the “ metamor- 
phic function ” in mine) is as follows :— 


=f) Sat f'P ae; — 


in which A is the thermic equivalent of a unit of work (or recipro- 
cal of Joule’s mechanical equivalent of a unit of heat) and I denotes 
the internal work done during change of temperature, at the volume 
corresponding to the lower limit of in with respect to dv. 
6. The first term of equation (4) is what constitutes the difference 


* From the “Philosophical Magazi 





” for December, 1 





P 4 865. 
+ See “ Proceedings of the Philosophical Society of Glasgow,” for 1853; 
“Edinburgh Philesophical Journal” for 1896. 





between my value of the metamorphic function F and Professor 
Clausius’ value of the disgregation es Professor Clausius ob- 


serves that, for substances which at all Spates are capable of 
passing into the perfectly gaseous state, that term vanishes, and the 
two functions become identical ; but that for substances which at 
any temperature are incapable of passing into the perfectly us 
state, the term in question has some value, and the two functions are 
no longer absolutely identical. I admit that Professor Clausius is 

‘ht in both those assertions ; and that, in assigning the value to F 
which is given by equation (3), I did not contemplate the existence 
of substances which at any temperature are incapable of passing 
into the perfectly us condition. 

7. Whether such substances exist or not is a question which ex- 
periment alone can decide. I cannotagree, however, with Professor 
Clausius in thinking it difficult to conceive that such substances as 
iron can pass into the perfectly gaseous state at low temperatures. 
Iron, copper, tin, zinc, and lead at low temperatures have distinct 
smells by which they can be recognised ; therefore, they exist at low 
temperatures in the g ition; and why, then, not in the 

riectly gaseous condition? And if those metals exist in the per- 
Feotly gaseous condition at low temperatures, may not other sub- 
stances, chiefly known to us as solids, do so, although we cannot 
smell them ? 

8. Professor Clausius dissents from a statement of mine, that tho 
real specific heat of a substance can be different in the three diffe- 
rent stages of aggregation—solid, liquid, and gaseous. When 
differences occur between the apparent values of the specific heat at 
constant volume of the same substance in those three conditions, he 
ascribes them to internal work. 

I admit that it is difficult to conceive how the same substance can 
alter its real specific heat in changing its state of aggregation. But 
it is also difficult to conceive how the elevation of temperature of 
liquid water, for example, can be accompanied by internal work to 
an amount sufficient to account for the excess of the specific heat of 
liquid water at constant volume above tbat of steam and above that 
of ice, those three quantities being nearly as follows :— 

Specific heat at constant volume of ice, about ... .. «. 05 
liquid water, about ... 10 

eee “oe 





” ” steam . oo co OS 
It appears to me that both difficulties are diminished, if not 
removed, by supposing that in some cases the same substance, when 


in different states of aggregation, is not absolutely identical, but 
isomeric, and may so have different values for its real specific heat, 
For example, we may suppose that one atom of ice or of steam is 
composed of two atoms of liquid water; just as it has been conjec- 
tured that an atom of ozone may consist of two atoms of oxygen; 
and then a change in the real specific heat becomes a natural result. 

I do not, however, propose that supposition as more than a con- 
jecture; and for the present I am content to regard as ceitain 
merely the fact thatthe minimum specific heat of the same substance 
in different states of aggregation is in many cases different, leaving 
the relation between that minimum specific heat and the real specific 
heat to be ascertained by further investigation. 





Sovurn Kenstneton Museum.—Du.ing the week ending 16th 
December, 1865, the visitors have been as follows:—On Monday, 
‘Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 
9,268. On Wednesday, Thursday, and Friday, students’ days 
ayer to the public, 6d.), open from 10 a.m. till 4 p.m., 1,709 

‘otal, 10,977. From the opening of the museum, 5,694,301, 

Foreien anp Coroniat Jorrinas.—A_ proposal to convey the 
Great Indian Peninsula Railway through the native town of Bom- 
bay on a raised level is under consideration by the municipality and 
government.—A terrific collision between two goods trains has oc- 
curred on the Great Indiav Peninsula Railway, about twenty-five 


miles from Bombay, by which one of the trains was set on fire, and 


its freight totally consumed. Que man was burned to death, another 
killed, and three others severely injured.—The Central, Argentine 
Railway is now completed to the thirty-sixth mile from the 
of Rosario, and it was thought sixty-six miles would be laid by 
Christmas, and 120 miles to Frayle Muerto, or half way to Cordova, 
by the Ist of July next. The line is being constructed with Griffin's 
sleepers, and its smoothness is strongly spoken of.—A prospectus 
has been issued of the Anglo-Danish and Baltic Steam Navigation 
Company, with a capital of £200,000, in shares of £10, to take over 
the vessels of the Danish General Steam Navigation Company of 
Denmark, and of Messrs. Koch and Henderson, of Copenhagen.— 
An ironfoundry and works for the repair of steam machinery has 
been erected at Gibraltar. 

Tue Marin Dratnace or tae Metropoiis.—On Saturday afternoon 
the members of the Metropolitan Board of Works, accompanied by 
Sir John Thwaites and the chief officers of the board, were present 
at the laying of the foundation stone for the new pumping station 
of the low level sewer, the erection of which will complete the vast 
scheme for the main drainage of the metropolis, ‘The site of thisnew 
pumping station is near a where the low level 
sewer, running from the new T Embankment to the Tower, 
and thence under railways, houses, branches of rivers, and even 
under the river Lea itself, meets the point of the high and middle 
level sewers, where they run through the Essex marshes to the 
Barking outfall. The visitors passed through a portion of the 
sewer, a tunnel of upwards of 10ft. high, built at a depth of between 
80ft. and 40ft. below the surface of the earth, and at the mouth they 
came upon a large excavated space, 35ft. below the ground and 12it. 
below the bottom of the adjoining Lea, and most skilfully strutted. 
The stone, a mass of granite of about five tons, was poised ready for 
the ceremony over foundations, the solidity of which may be judged 
by the fact that they consisted of seven courses of cement-laid 
brickwork upon several feet of solid concrete. Sir John Thwaites 
opened the proceedings by asking that the board should excuse him 
from performing this task, as he desired that Mr. Robert Freeman, 
the deputy chairman of the Main Drainage Committee, should on 
this occasion stand in his place. | ir John went on to say, 
he did not offer in idle compliment to Mr. Freeman, but in the desire 
to express to him the high estimation in which he was held by his 
colleagues. This request was received with loud cheers, and Mr. 
Bazalgette, the chief engineer, read an engrossed paper, which, with 
a copy of the 7imes and other documents, it was intended to insert 
in the stone. By the statements in this paper it was shown that the 
pumping station was intended for the raising of the sewage flowing 
through the low level sewer, which would drain a district of 264 
square miles, and the sewage of which would amount to about 
5,250,000 cubic feet per diem. Provision was made for storm rains 
and increase of sewage, and the engine power of 1,140 horse, divided 
over eight engines, would be eqnal to raising 15,000 cubic feet a 
minute. Mr. Freeman laid the stone amid the loud cheers of his 
colleagues, and after he had done so he made an interesting address 
from the top of the stone, and had for his auditors, besides the gentle 
men of the party, the workmen and labourers engaged on the works, 
who clustered about the beams above. He went on to show that the 

t works in connection with the main drainage of the metropolis 

for their purpose the giving of increased health to every dweller 
in the metropolis, by removing all that was noxious, thus Fagne mt 
the atmosphere as the Thames had been purified to no little extent 
by the works which had been carried out. He said he felt proud of 
being one of a board which had worked and given their time to add 
to the physical enjoyment of 3,000,000 of peo) for the people must 
have increased physical enjoyment when so fertile a cause of disease 
as defective drainage, and consequent ned atmosphere, was re- 
moved from them, and he concluded by calling for three cheers for 
the chief engineer, and for Mr. Webster, the contractor, who, he 
said, by the energetic manner in which he had carried out the works, 
cou with the solidity of their execution, had relieved the board 
of much anxiety. The cheers were given, as were others for the 
‘skilled labour” employed to carry out the works, and which was 
reciprocated by the workmen giving three hearty cheers for the 
board. The proceedings then concluded, and the party returned to 


| town, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves ible for the opinions of our 
Correspondents.) 
FRESH WATER AT SEA. 

Sin,—Having observed in Tuz Encrveer of the 24th of November 
au article headed as above, in which the apparatus invented by my 
late father, Dr. Normaudy, and now mapufactured by us, is pro- 
minently mentioned, I trust that you will allow us space for the 
following observations on some of the points therein mentioned. 
You say that “ Dr. Normandy, albeit a clever chemist, was not an 
engineer; and, regarded from an engineering point of view, the 
whole arrangement of this apparatus is more or less unsatisfactory.” 
Now, this may be true of the first one or two, but there have been 
many since, and the apparatus had, besides, before we manufactured 
ourselves, been in the hands of three engineers to reduce it to 
proper engineering form; so that it is, as now manufactured, we 
believe, the best made machine of its kind. 

Yon say that “the tubes are made tight by a very peculiar 
arrangement of separate packings, fitted under their edges, and that 
it is an exceedingly delicate operation even for a trained fitter to 
put them properly in their places.” ‘his is an error. The tabes 


are merely passed through plain holes in the tube plates, so that | 


their ends shall project through about lin. ; then, over each end an 
india-rubber washer is slipped, and, lastiy,a second tube or pressing- 
plate is passed over the euds so as to rest on all the washers; aud 
by tightening this plate against the first by means of bolts, all the 
joints are at once made perfectly sound. No joint can be simpler or 
sounder, and, far from being a difficult job tor a fitter, this part of 
the machine is generally made by ordiuary labourers, and they do it 
perfectiy. This joint bas also the advantage of allowing for the 
expansion of the tubes which is so trying to rigid joints. I may 
here observe also, that although we always use tinned-copper tubes, 
we formerly used galvanised iron tubes, as in your description ot 
Messrs. Graveley’s machine, they being, of course, much less ex- 
peusive; but we were obliged to give them up, as we found the 
sea water attacked the tubes, and they became unsound, 

You also say that a common labourer cannot take charge of our 
apparatus; but in practice the man in charge generally is a 
common labourer. You also object to a separate steam boiler, and 
say you think this has much retarded the adoption of our apparatus. 
Now all condensers, no matter how constructed, must have a 
boiler, which may, it is true, be combined with the apparatus, as 
may also the equally indispensable pump; but we think it better to 
have them separate, as the various parts are then more accessible, 
and it also enables us to vary the arrangement to suit existing 
deck-houses, without necessitating a special house being built ; and 


as to the retardation in the adoption of our machines, we believe | 


that for the larger sizer, say, from 200 to 10,000 gallons per day, we 
are by far the largest makers. 

You also say as follows:—“ Instead of evaporating the water to 
be distilled by high pressure steam, Mr. Graveley evaporates it by 
the direct action of the fire, and in this point alone he gaius an im- 
portant advantage by simplifying the entire apparatus ;” but you 
forget that our arraugement saves half the fuel, and, in fact, we 
will undertake to supply apparatus which shall yield from 3,300 to 
8,800 gallons of fresu water per ton of good coal, which is at the 
rate of about from 15 )b. to 17 lb. of water per pound of coal. The 
comparative trials in January, 1859, on board her Majesty’s ships 
Sphynx, Hrebus, and Odin, at Portsmouth, before the commissioners 
of the Admiralty, against the ordinary navy condeusers, have 
proved the accuracy of this statement as well as the superior quality 
of the water. This form of apparatus is not, it is true, quite so 
simple as ordinary condensers, and is besides more expensive, for 
which reasous we also often supply single distillation apparatus 
made on our plan, and which are quite as simple as the ordinary 
condensers, but where large quantities of water are required and 
coals are dear, we should always recommend our double distillation 
apparatus, the increased cost of which is partly compensated by its 
only requiring a boiler half the size to yield the same quantity of 
fresh water, aud, therefore, it uot only saves half the fuel, but it also 
diminishes by one half the labour of stukiug, and the large 
number we have made proves that they are not found too com- 
plicated. 

You say our machive serves only to distil water, but in practice 
it is also used to wash the decks, aud by the addition of a hose as a 
fire-engine ; and we also often use our boiler to drive a steam 
winch, which we aiso prefer keepiug separate from the machine as 
it is often required in another part of the ship. 

Lastly, you consider aerating the water uuuecessary, but this is a 
chemical question, and we believe we may say that all chemists 
and medical men are of a contrary opinion; one very important 
reason being that water containing no air, or but so little as you 
appear to think suflicient, is constantly absorbing the surrounding 
air, which may be very impure, especially on board ship in such 
places as tanks are stowed away in, so that the origiually pure 
water may soon become very impure and unwholesome; and as to 
the process you describe of rendering the water palatable by a slight 
admixture of sea water spray or priming, this is a thing we most 
carefully guard against, for though some of the salts in solution iu 
sea water are harmless enough, this is not the case with some of 
the others; and distilled water, if properly aerated aud filtered as 
ours is, requires no such seasoning to make it palatable; for in point 
of quality our water cannot be surpassed by that from the best 
natural source. 

I must apologise forthe length of thisletter, which was necessitated 
by the number of points you mentioned in connection with our 
apparatus. 

16th December, 1865. A. Normanpy anv Co, 

[Our correspondent injures his cause by claiming too much for 
Dr. Normandy’s apparatus. As regards the means by which the 
tubes are made tight, we can only state that the arrangement we 
have described was actually in use not long since on board one of 
the Royal Mail Company's ships. We are pleased to hear, for the 
first time, that it has been abandoned in favour of a better system, 
invented by Mr. Sewell, and largely used by him in the construction 
of surface coudensers. Our correspondent’s statements as to the 
evaporative powers of Dr. Normandy’s apparatus are sitaply incoi- 
prehensible, The theoretical value of the best coal harcly exceeds 
14 1b. of water evaporated for each pound burned. According to 
Mr. Wicksteed’s experiments, Welsh coal, burned in a good land 
boiler, evaporated but 9°5 1b. The results obtained by Lord Dun- 
donald in the boilers of the Janus, fitted up for experiment, have 
never been exceeded in practice, 12-9 1b. having been evaporated per 
pound of coal. It is quite possible that 15 1b. to 171d. of water 
leave the apparatus; but if so, from 31b, to 4]. at least pass off 
in the form of priming, as we have no doubt our correspondent will 
perceive when he is better acquainted with the real evaporative value 
of fuel. As to aeration, we have only stated the result of our per- 
sonal experience, and as it is very unusual to store the water from 
a condenser in tanks for any length of time when full reliance is 
placed on the apparatus, the argument contained in the last para- 
graph but one of our correspondent’s letter possesses no weight 
whatever.—Ep, E. 





TELEGRAPH CABLES, 

Six,—I have delayed replying to a “ Telegraphist’s ” letter, think- 
ing that other letters in connection with the discussion on telegraph 
cables might have appeared in the succeeding number of Te 
Enarvexe which might also have called for an answer, but since 
the columns of your journal are this week filled with other matter, 
I will not longer postpone noticing the remarks of your correspon- 
dent, and must again, in consequence, beg permission to trepass on 
your s 

From the éoncluding sentence of the first paragraph of a 
“ Telegraphist’s ” letter, he would almost seem to imply that an 
unqualified assertion in a “ leading article” of an influential journal, 
to the effect that the edoption of Allan’s cable, though untried and 


generally discountenanced, would have obviated the disastrous 
failures which have occurred in transatlautic telegraphy, is an im- 
partial opinion ; and that, accordingly, it is a delusion to suppose 
that such a statement could have been intended to favour any 
scheme. For my part, I consider the remark I made in the letter of 
the 2nd ult. in reference to this assertion was quite justifisble, aud 
in which, as your correspondent has thought fit to bring it so 
prominently forward, I would mention a misprint bas occurred, 
viz., schemes for scheme. In consequence of the investigation this 
impartial, if it must be so considered, assertion provoked, opinions 
were formed totally adverse to the statement made, and which were 
submitted, by your indulgence, for the consideration of your readers ; 
and a “ Telegraphist” may think that I have been unsuccessful in 
disproving the assertion contained in your leading article I can 
only say that if the opinions I have expressed regarding the streugth 
of Allan’s cable required confirmation I should be quite satisfied to 
test them upon the admissions made by a “ Telegraphist,” and other 
of your correspondents. None so blind, they say, as those who 
will uot see, but I will endeavour in the following observations to 
set the subject in so clear a light that the most biased mind must be 
convinced that there is no ground for the assertion that the adoption 
of Allan’s cable would have obviated the disastrous failures which 
have occurred in transatlantic telegraphy. The ovly experiments 
known that have bzen made to test the strength of Allan’s cablo are 
those that were conducted by the Sut ine Telegraph Cable Com- 
mittee of 1861, and to which previous allusions bave been made. 
| By these experiments the strength of the cable varies from 2,936 
| fathoms of the cable’s length in water to 7,484 fathoms; the specimen 
that is stated to have broken with the greatest weight was externally 
covered with two coats of india-rubber waterproof canvas, and the 
specimen of cable that broke with the least weight was coated with 
platted jute saturated with marine paint; in other respects the two 
specimens are stated to have been of identical construction. 

Following upon these experiments comes the prospectus of 
Allau’s Transatlantic Telegraph Company, issued for the expressed 
purpose of imparting information to the public on the advantages 
accruing from “this system of constructing deep sea cables ;” issued 
to enable embryo subscribers to form an opinion as to the probable 
success of the enterprise, issued by gentlemen who had every means 
and were in the best position to form ,a correct opinion ov the sub- 
ject, and who, it is presumed, would not have circulated so impor- 
tant a document without first being assured that the statenients it 
contained were correct. According to this document the strength 
of Allan’s cable, as previously noted, is said to be equivalent to 11,000 
fathoms of its length in water. 

Nextcomesan euthusiastic advocate of the system. Your correspon- 
dent “ Magnet,” who, on the supposition that the conductor of the 
cable will support 2,457 lb., and on the further assumption that the 
weight of the cable in water is 2}cwt. per knot, arrives at the 
conclusion that Allan’s cable is strong enough to resist a strain 
equivalent to 9,000 fathoms of its length in water. Last of all, 
a “Velegraphist” declares that he has reason to believe that 
the strength of Allan’s cable would in practice be found con- 
siderably to exceed the strain due to four miles of its length in 
water, and supports his opinion by the important intelligence that 
Allan’s cable ‘is not absolutely inextensible when subjected to a 
powerful strain.” However barren this discussion may otherwise 
prove, one momentous fact, it must be acknowledged, has at least 
beev elicited. ‘These are the only authorities known who treat of 
the strength of Allan’s cable. Now, regarding the experiments of 
the Submarine Telegraph Cable Committee, the results obtained 
were so discrepant that it is impossible to place dependence on them. 
The only safe conclusion desirable seems to be that a specimen of 
Allau’s cable, some 20ft. or so long, manufactured expressly for 
experiment, and consequently with extraordinary care, would break 
if subjected to a strain eqaivalent to 2,936 fathoms of its length in 
water. Wor want of information concerning the experiments upon 
which the opinion is based, the statement contained in the pro- 
spectus of Allan’s Transatlantic Telegraph Company must be passed 
without further notice ; but with respect to the statements made by 
“ Magnet” and a “ T'elegraphist,” it is apprehended a more satis- 
factory account can be rendered. Although ‘“ Magnet” has not 
thought fit to divulge the process of reasoning or course of experi- 
ment by which he acquired the information that 2} cwt. was the 
weight per knot of Allau’s cable in water, sufficient information on 
the subject is fortunately procurable to ascertain tbe correctness of 
his assertion, and the subjoined statement, given in a tabular form, 
as being more intelligible, is submitted to show that “he has com- 
mitted a very great mistake ” in offering such an opinion. 
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Weight ofan) Weight of | Specific 
Component parts | Weight of cable | equal bulk | cablein (gravity of 
of cable. | in air. | of water, water, |materials, 
| idk ae. 
Copper .. o- om 300 1b. Stib. 266 lb. 89 
Gutta-percha.. .. | 450 1b. | 484)b. 24 Ib. 93 
Steel wires... «. | 152 1b. 20ib, {| 132lb | 783 
Asphalte., .. «|  (735lb, = | G30 1b, v9lb, | 116 
| } 
. actin a a : 
Cuddle oo we oe 1,637 1b, | 1,1741b, |  4831b. 14 
\ 


4 cwt, 15 1b. 








The thickness of the asphalte covering is assumed to be jin. 
thick, which would make the diameter of the cable jin., approxi- 
mating to the diameter of the specimens of the cable tested by the 
Submarine Telegraph Cable Committee. But whether it be taken 
as more or less, the weight of asphalte is so nearly that of water 
that it cau make little difference in the weight of the cable when 
suspended in water. It may be well to state that the information 
upon which the foregoing calculations are based is obtained from 
the prospectus of Allan’s Transatlantic Telegraph Company, aud 
partly from the admission of ** Magnet,” made in his letter published 
in your issue of the 17th ult. Now, the result hereby obtained 
differs materially from the assertion made by “ Magnet” and his 
opinion ; consequently, without considering his statement respecting 
the strength of the core, that Allan’s cable will support 9,000 
fathoms of its length in water, is at once proved to be groundless. 

The remark made by a “ Telegraphist,” “that it is not the fact 
that the steel wires constitute the whole strength of Allan’s cable, 
&c.,” can be easily shown to be almost equally valueless. Allan’s 
cable elongates probably before breaking about 1 per cent., and in 
consequence the copper wire conductor would be subjected to a 
strain of jast 1 cwt., aud the gutta-percha insulation to a straiu of 
probably—there is no saying for certainty on account of the change- 
able nature of gutta-percha—about 141b., which weights would be 
equivalent to 275 fathoms of the cable’s length in water. 

With regard to the remaining portion of this paragraph of 
your correspondent’s letter, it is believed that Allan’s cable must 
necessarily be made in lengths of one or two miles, and cov- 
sidering that steel wires when welded lose more than 50 per cent. 
of their strength, it is difficult to understand how the joints 
of the wires in the main trunk joints—which must always be a 
weak place in telegraph cables—can be so distributed as to war- 
rant your correspondent’s assertion that, “ when the welded joints 
in the steel wires are properly distributed they are, owing to 
the peculiar mode of construction adopted in Allan’s cable, prac- 
tically of very little detriment to the strength of the cable.” 
How much, it may be asked, is “very little,” and what is meant 
by proper distribution? If in place of this worthless opinion 
your correspondent had afforded the information as to bow 
these main trunk joints were formed, your readers could have 
joteet for themselves as to the probable loss of strength they occa- 
sioned. 

As it is difficult, to say the least, toassign the amount of strain due 
to each component parts of a weighted telegraph cable, other means 
must be resorted to for ascertaining the strength of Allan’s cab!e; 








aud there can be no better data for the necessary calculations than 
that acquired by the magnificent experiments that have been made 
in attempting to lay submarine cables, and which have been 
expatiated upon in former letters. From these experiments it must 
be evident to all unprejudiced minds that the maximum total 
strength of metal wire telegraph cables that can in practice be 
depended upon—that is, the aggregate strength of the conductor, 
insulator, and metal wire covering—does not exceed one-half the 
sum due to the breaking weights of the metal wires when broken 
separately and under the most favourable circumstances; and 
accordingly, by applying this rule for ascertaining the strength of 
Allan’s cable, a satisfactory conclusion can be obtained. 

Before proceeding to make the requisite calculations it may be 
desirable to draw attention to the fact that, whether the wires are 
wound round the copper wire conductor, as in Allan’s cable, or 
round the core, as is the g 1 mode adopted, it can make—not to 
enter into minutia —little or no difference in the weight the cable 
can bear, although, no doubt, it would materially affect its extensi- 
bility. Now, ing the ber of steel wires in Allan’s cable 
to be nineteen of *U22in. digmeter, aud of a strength cquivalent to 
130 tous per square inch, thé cable may be expected, for the reasons 
above given, to be able to bear a strain (‘00722 square inch x 65) 
of 9 cwi. 441b., which would be equivalent to (9 cwt. 14 1b. = 
4cwt. 15 lb.) 2,300 fathoms of its length in water,and no more. 
This result, it may be observed, differs somewhat from the results 
obtained by previous calculations; but it must be remembered that 
these did nut pretend to give more than what at the time was 
stated to be an excessive estimate. Another discrepancy in these 
calculations may be also noticed respecting the area of the steel 
wires, which is attributable to the wires of former calculations 
having been taken to be *02in. instead of -022in. diameter. 

Should your correspondent still continue to be of the opinion 
that if Allan’s cable had been adopted the disastrous failures which 
have occurred in ‘Transatlantic telegraphy would have been 
obviated, one more attempt shall be made, by means of an illus- 
tration, to enlighten his understanding. 

Hemp fibre will support a strain of upwards of 4 tons per square 
inch; the utmost strength of the best hemp rope is about 2% tons 
per square iuch, aad the greatest weight that long experience has 
proved a hemp rope will safely sustain is not more than 1} tons per 
square inch—about one-third the strength of the material of which 
it consists. Should your correspondent require explanation as to the 
reason that a rope in practice cannot safely bear more than about one- 
half the weight ashort length will sustain when broken experimentally, 
he may be referred to the account of the experiments on steel wires 
appended to the letter published in your journal of the Ist inst., 
where it may be perceived that, through some slight, unknown 
variation that occurred in attaching the wire to the hook from 
which it was suspended, two of the wires that were-tested to break 
with a strain 25 per cent. less than that due to their strength. And 
it is this error that your correspondent commits. He takes for 
granted that in practice a cable is always so situated as to be able to 
resist the greatest amouut of strain due to its absolute strength, 
which is an unfounded supposition. A man kneeling, as your 
correspondent must admit, is easier upset than when standing erect ; 
and from one cause or other cables, as, indeed, all other things, 
when usefuily employed, may be said to be, for want of a better 
mode of expression, always more or less in a kneeling posture. 
The subject is now exhausted, and if your correspondent is still 
dubious and still thinks that Allan’s cable isthe panacea that would 
cure the ills of submarine telegraphy, he must be left to revel undis- 
turbed in the enjoyment of his fancy. Although a ‘‘ Telegraphist” 
may, as he says, be curious to learn something of the construction 
of the cables alluded to in a former letter, and which are therein 
stated to be of many tons strength, and able to support 11,000 
fathoms of their length in water, it does not follow, as the tone of 
his remarks would seem to imply it did, that his curiosity should, 
in consequence, be gratified, but, as it happens, I am no lover of 
mystery, and have, therefore, not the least objection to inform him, 
although, by so doing, 1 unnecessarily expose myself to much 
hostile criticism, ‘That the construction of cable I should advocate, 
“bearing in mind,” as he kindly suggests, ‘‘that the present 
tendency of practical improvement is to reduce rather thaa to 
increase the cost of telegraphic undertakings ” for deep sea telegrapby, 
—thatis fordepths exceeding one mile—would be asteel wire stranded 
conductor of size sufficient to insure the requisite amount of con- 
ductivity, and encaged in gutta percha some threc-eighths of an inch 
thick, whether electrical theorems required such a thickness or not, 
and covered externally with some light suitable tough material, 
probably a strong tape of vulcanised india-rubber would be as good 
material as any, for outside protection. And now having explained 
my views as regards the construction of deep,sea cables, “a 
Telegraphist ” is welcome to make what he can of the admission. 
Whether transatlantic telegraphic communication is of sutlicient 
importance to justify the expenditure which the use of such a cable 
as is proposed would necessitate, is a question for others to deter- 
mine; but to my thinking it would be the more economical and 
reasonable course to incur at once the necessary cost required for the 
work than to go on frittering away half millions sterling one after 
another in fruitless attempts to lay a cable not adequate for the 
purpose and that depends on chance for success. One word 
more : On reading the letter of your correspondent “ Suspension” 
in last week’s ENGINeER one is reminded of the stories related in 
‘* Knickerbocker’s History of New York,” relative to the opinions 
entertained by different people as to the foundation of the world, 
amoug which, as may be remembered, is one which supposes the 
earth to be supported on an elephant’s back, but as the elephant is 
given nothing to stand upon the theory, it is said, falls to the ground 
for want of proper foundation. So with the scheme proposed by 
‘ Suspension.” ‘The cable, it appears, is to bo attached to buoys, 
but how the buoys are to be fixed is left for the imaginstion to 
determine. aaa 














DEEP-SEA TELEGRAPH CABLES. eet 

Sir,—I notice in your last pumber a letter signed “ Suspension,’’ 
drawing attention to a method of laying submarine cables—near 
the surface of the ocean—which has frequently been suggested on 
previous occasions, and which, it appears, has been made the subject 
of a patent. The writer of the letter in question states that he is 
desirous of eliciting the opinions of scientific men as to the practi- 
cability of carrying out this system upon a large scale. Now, Sir, I 
would point out that it is very improbable that any such opiuions 
would be given before a detailed and definite plan of operation has 
been laid before the public by those who have thought it worth 
while to take out the patent, and who, before so doing, probably 
took the precaution to investigate the practicability and value of 
what otherwise would remain but a crude and barren suggestion. 
Hitherto telegraph engineers appear to have regarded as beneath 
their notice a device which could scarcely fail to occur tomany who 
have given even a casual consideration to the difficulties ordinarily 
encountered in laying deep-sea cables. Telegraph engineers 
may be wrong, but surely it is for those who first take 
up @ new system, and virtually or actually acquire an inte- 
rest in its being carried into effect, to make out at least a 


primé facie case in their own favour. In the present case the value 


of the proposed system would depend entirely upon details—upon 
cooditions which oer be favourably determined only by means of 
considerable study and labour. When these details — such «3 
the specific gravity and mode of construction of the cable to be 
employed, the distance of the points of suspension, particulars as to 
cost, &c.—have been furnished, when calculations have been made 
as to the strain and dip of the suspended cable, and when the first 
objections and difficulties which will naturally occur have been met 
and overcome, then telegraph engineers and others will have = 
materials for judging of the practicability of the plan put forward, 
and may be expected to revise the calculations on their own 
account, and form their own judgment upon the matter. I for one 
would be glad to be acquainted with the details of a plan which at 
first sight certainly appears to be, if not impracticable, at least 
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surrounded with practical difficulties which must be overcome by a 
considerable amount of inventive ingenuity in combination with 
mechanical and engineering acquiremen.ts. At the present moment, 
however, the bare suggestion has alone been put forward; and it is 
probably too much to expect that anyone, from the pure love of 
investigation, should labour in the attempt to convert it into a 
ractical reality—as a scientific man would necessarily have to do 
fore he could express a decided opinion upon the question as it 
now stands. A TELeGRapPaist. 





TRIALS WITH LARGE GUNS. 


Six,—In your leader of Friday last you very properly point out 
that many details are still wanting, and many experiments still to 
be tried, before any reliable or complete idea can be entertained of 
the probable performances of such expensive and dangerous guns. 
I have seen the gun, and it certainly is a very finely-executed 
specimen of workmanship, and appears to advantage. I have also 
seen the 13in, smooth bore of the Mersey Works, which is quite as 
fine, which has the honour of being constructed many years ago, 
nnd which has been well tested, but not properly appreciated, as 
being the first 13in. wrought iron gun introduced to the notice of 
the public, and now, if rifled on the windage system, would be 
equal in results to the recorded performances during the recent 
trials. 

The chief characteristic of the efficiency of a gun is its capacity 
to burn powder in order to ensure a very high velocity, and con- 
sequently accumulate the power of penetrating 12in. of solid iron 
at the distance of a mile from the target. 

I venture to suggest thata charge of at least one-fourth of the 
weight of the projectile should be used, i.e, 1701b. of powder, 
which of course can be ignited in several places at once by means 
of the galvanic battery in the usual way; and ivstead of a low 
velocity of only 1,280it. at the distance of 700 yards, probably 
1,800ft. velocity could be insured with the 170 lb. charge, and the 
given target penetrated in any part. 

The general public would like to know the cost of such a gun 
mounted and fit for service; they would like to know the exact cost 
per round when fired from the gun with full charges; the number 
of rounds per hour which such a gun could fire and penetrate a 
moving target at the distance of a mile from the gun. 

What probability exists that in the event of such muzzle loaders 
of 22 tons each being provided, that they can be effectively worked 
on board a sea-going sailing ship of war, so as to obtain a command 
of fire upon the whole circumference on the broadside system ? 

Mature experience concludes the point that many important 
modifications must be made before any system can be introduced in 
the present day, or be adopted into the service with any advantage. 
Bat no good can come of keeping the public in the dark upon 
important matters which are necessary to guide or check expen- 
diture in the fabrication of imperfect arms or obsolete ships of war. 

For the past nine years I have endeavoured to consistently point 
out that greater efficiency may be obtained by making special ships 
for special guns, and that it would be a point of economy to deter- 
mine the guns and special ships of war before constructing the 
certain failures in hand, or adding to the stock. 

An indication only or general outline of such a system may be 
seen in Tue ENGingER of September Ist, 1865, but open to recti- 
fications. 

One important fact is about to intrude itself, viz., that in order to 
ensure greater efliciency, greater expenditure will be n , and 
at this rate it would appear that war at last will become socostly that 
all nations will be glad to cease from involving themselves in such 
acertain penalty, but with the “insurance paid’ they will elect 
to rest in peace and be thankful. 


2, Strand, W.C., December 18th, 1865. Axtuur GEARING, 





ELECTRICITY, GALVANISM, AND MAGNETISM.——-WHAT 
THEY ARE, 

Sir,—It is possible that electricity, galvanism, and magnetism 
merely represent the absorption of oxygen-gas at one point and the 
giving off of an equal amount at some other point, for no substance 
can combine with more than a certain fixed unalterable amount. 
For instance, I mean that in a galvanic battery, when the zinc unites 
with the oxygen in the water, since the oxygen can only combine 
with the zinc in a certain proportion, all the extra amount must be 
given off in some direction or other so that it is given off to the 
wires in connection with the battery, and as the wires can only com- 
bine with their own constant proportion of oxygen, just as much 
oxygen as is forced into the wires by the battery must be forced out 
of them somewhere else, either to combine with some other body or 
to be given off at theend of the wires. The gas being thus given off 
at the end of the wire by the law of induction, probably canses the 
magnetic needle to give off oxygen also at one extremity; and as 
upon the particles of a gas cohesion has ceased to exert any power, 
and they repel instead of attracting each other, the mutually repel- 
ling power of the gas given off by the wire and the magnetic needle 
is probably the cause of the movement of the needle, or of its 
tendency to fly away or place itself at right angles to the wire 
through which the current is passing. 

A magnet is perhaps only a combination of iron and oxygen, 
— gives off at one end as much oxygen as it receives at the 
other. , F. H. 

[We have received in all over a dozen letters, or rather notes, on 
ali sorts of subjects from this correspondent. So much perseverance 
deserves some reward, and as we have no wish to act discourteousl 
we insert the precedivg as a specimen of his literary powers. Ep. E. 





ENGINEERING QUALIFICATIONS, 


Sir,—I am sorry to see, from a letter in your last issue by “ Con- 
tractor’s Engineer,” that the temper of the “St. Bernard” has been 
so easily ruffled. 

If he hada taken the trouble to read his first letter carefully, 
he might have noticed that the only question he asked was respect- 
ing my object in proposing this diploma scheme, and he will find 
by reference to mine that this was answered. 

He gave his opinion that the prospects of young engineers were 
not “ certain” to be brightened thereby, and, of course, as there is 
nothing “certain” under the sun, I did not suppose this merited a 
reply, especially as 1 hoped the scheme would adapt itself to those 
in responsible positions, viz., employers, managers, foremen, and 
others having the control of men or works. ‘To show that the pros- 
pects of assistants would be brightened and their payment increased, 
let us suppose that an engineer required an assistant, and that the 
experience and testimonials of two who presented themselves were 
of equivalent value; one, however, being versed in “arithmetic 
and the very elements of mensuration,” while the other held a cer- 
tificate such as ‘you have yourself proposed. No one can doubt 
which would be successful, and consequently, from the superior 
attainments of the latter, there would naturally flow an increase of 
payment, 

Your correspondent truly remarks that the investigations of the 
engineer lead to results which are always “ concrete ;’ but how can 
he reason upon the causes productive of these results without 
reducing them to their constituent element or abstract principles 
(or truths, if he will), ultimately imposing variable conditions to 
suit our case, and from which to deduce a formula to compass similar 
circumstances, 

In his second letter he veers round several points and qualifies 
his former statement, admitting that it is more satisfactory to the 
engineer to know the reason as well as the rule; but these (* those 
versed in arithmetic and the very el ts of ation”) are 





competent to undertake any engineering appointment, though avail- 
ing themselves of the labours of their more scientific brethren. 
Surely this is preposterous, to say that a man is competent who, as 
far as his power of testing the accuracy or fallacy of his rule is 
Concerned, must be totally dependent on the works of others. 
Again, your correspondent claims two of the names | appended 





in support of my 


ment as examples on his side. As four of 
these—viz., Barlow, 
d in prof 


ate Hodgkinson, and Rankine—are or were 
gag Pp ional work, it cannot be any of these, and must 
consequently be Messrs. Ste m and Fairbairn. 

Now we find that the elder Stephenson felt his own want of 
education so keenly that he determined to give his son a liberal one, 
and for that pu’ worked incessantly. The son was worthy 
of such a father; his studious attention while at Edinburgh, coupled 
with two years of devoted study of the theory and practice of his 
ee: on his return, is fully evidenced by the inroad made upon 

is originally robust constitution by overwork, previous to his 
acceptance of the exploring appointment in the New World. Can 
we, therefore, suppose that such a man would be content with the 
meagre intellectual dietary your correspondent has supposed. If, 
again, he will read over the first few pages of “ Fairbairn’s Useful 
Information for Engineers” (first series), he will see that this gon- 
tleman holds entirely opposite views to his own, 

To imagine, moreover, that those men who have led the van of 
engineering progress would consider the mathematical require- 
ments of any one calling himself an engineer sufficientiy met by 
an acquaintance with “ arithmetic and the very elements of men- 
suration,” is too absurd to be entertained for a moment. 

Had time and space permitted I should have made a few remarks 
upon the definition assigned by “ Contractor’s Engineer” to a 
“ Pretentious Prig,” viz.,a man competent to undergo an exami- 
nation successfully ; ergo, amongst others, medical men and ship 
captains must belong to this class. As I had not intended to tres- 
pass further upon your space and patience with this subject, the 
requiremeuts of * Contractor’s Engineer ” must bo my excuse. 

T. 








THE FLUE COLLAPSE AT ABERCARN, 


Sim,—Your remarks on the recent boiler explosion at Abercarn 
suggested to me an inquiry into the strength of the ue. Assuming 
that the dimensions given in your paper are correct, namely, length 
of flue 32ft., diameter of flue 43in., and original thickness of 

late jt. Then, calculating by the formula deduced by Fairvairn 
rom his experiments on the resistance of tubes to external pressure | 





- . oe 
806,300 X 43 y yy = 2 
That is to say, the pressure with which the flue would have 
collapsed when it was new was 112 1b. on the inch, But assuming | 


that corrosion had reduced the plate to a thickness of {ths, not an 
unfair assumption, cousidering that the boiler was stated to have | 
been twelve years old, then— 


806,300 x (3) = gag 
43 X 82 





That is to say, the pressure which would cause the flue to collapse at | 
the time of the explosion was only 82 1b. on the inch. Now the | 
working pressure was said to have been 57 lb., so that the margin 
of safety at the time of the accident was only 25 lb. Doubtless the 
solicitor for the proprietors and the scientific witnesses called by 
him, who testified that the boiler was in good working order, con- 
sidered this a sufficient margin, but I think most engineers will 
agree with me in considering it dangerously small. That the boiler 
exploded under the circumstances is certainly not surprising. 

Having within the last year visited many of tbe collieries iron | 
and tin works situated in South Wales, | have been frequently | 
struck with the large diameter and great length of internal flues 
working under high pressures employed in that part of the country, | 
the makers and users being apparently ignorant of the weakness of | 
such flues. 

However objectionable the plan of having Government inspectors 
to license and periodically inspect all land boilers may be—and that 
it would be exceedingly objectionable and vexatious all employers | 
of steam power will readily perceive—such a course must sooner or 
later be forced on the Government of this country by the reckless 
proceedings and disregard of common caution now exhibited by | 
the makers aud owners of boilers in the mining and manufacturing 
districts. 

Boilers, however well made, require constant care and attention, 
and to a cautious engineer it is not a satisfactory thing to see a low 
range of huge boilers (they might more properly be called loaded 
shells) working with steam at a bigh pressure, the steam drawn 
from them in a succession of puffs, without water gauges, without 
pressure gauges, the safety valves sometimes loaded with pieces of 
scrap iron, the water level regulated by some rude self-acting feed 
apparatus, heated by the gases from the furnaces, either left entirely 
to take care of themselves or entrusted to the care of some ignorant 
and overworked labourer. Cautious. 

[We have been recently informed that the plates of the flue were 
reduced in one place to a thickness of but one-sixteenth of an inch , 
by corrosion.—Ep. E ] 











LENOIR GAS ENGINES. \ 


Sir,—In your notice of the Islington show you refer to the high 
rices charged for the Lenoir gas engines. If you will allow me 
think I shall be able to prove that although the prices may bs high 
as compared with the power, yet if the weight of the materials used | 
and the superior quality of the workmanship are taken into con- 
sideration, it will be found that they are below those of ordinary 
horizontal steam engines of equal dimensions. 

Take, for example, a 1-horse gas engine, the price of which is 
£85. I find the 8-horse fixed steam engine, without boiler and 
pipes, price £95, to be of equal weight and dimensions, perhaps 
slightly in excess, but on inspection we shall find that the labour on 
the gas engine is much greater than in the case of the steam engine, 
because the cylinder, the cylinder covers front and back and valve 
are all jacketed for water; we shall also fiud two separate valves, | 
inlet and outlet, and all the necessary eccentrics, sheaves, rods for 
driving the same, and if to these we add the fact that much greater 
care is necessary in getting up the faces of the slides, you will no 
longer be surprised that the cost of the gas engines is so near that 
of the steam engine. 

You will perceive that no comparison is attempted to be drawn as 
to the cost per horse power, 33,000 lb. lft. per minute, but that | 
content myself by taking the actual weights of the materials in both 
cases. 

I may say that the improvements referred to in your notice were 
introduced by me to simplify their construction, and were of so 
obvious a character as to require no hesitation in adopting them. 
Other and much greater improvements I should have introduced as 
soon as the practical and commercial employment of the gas engine 
as a motive power was placed beyond doubt; this, I venture to say, | 
is now the case, and the success 1 ventured to predict last year has 
been more than realised. Joun Pincupeck, 

27, Leadenhall-street, London, E.C., Dec. 19, 1865. 

(Mr. Pinchbeck’s letter leaves the only point we raised, practically 
unaffected. Engines are not bought by the pound, and, on our 
correspondent’s own showing, an 8-borse steam engine costs but £10 
El al-horse gas engine, a fact which speaks for itself.— 

ip. E, 





DRAUGHTSMEN’S HOURS. 


Sin,—In your edizion of the 16th inst. I read with great satisfac- 
tion a letter complaining of present long hours that mechanical 
draughtsmen are compelled to work. Without troubling you with 
a repetition of the writer's remarks, I beg to corroborate the main 
facts set forth therein, more especially as regards the various 
engineering firms in and about Manchester, being myself employed 
ip one pre-eminent for long bours. Kuowing well the sentiments 
of many gentlemen of the profession, 1 may safely say that, should 
any scheme be originated for the purpose of working a chanze, it 
would receive tue earnest support of them and 

AnotHer DraventsMan, 


Brunswick-street, Manchester, December 18th, 1865. 





ANSELL’S FIRE-DAMP INDICATOR. 


Exposions of accumulated fire-damp are answerable for a very 
large percentage of accidents in coal mines, and in the way of pre- 
venting these, in our opinion, remedial agents are most needed. 
The ancient, and even now often practised mode of detecting the 
existence of fire-damp in mines was by the introduction of a naked 
candle, which commonly exploded the gas, whose presence it indi- 
cated, and thus gave unmistakable evidence of the dangerous 
character of the compound. Candle indication may be described as 
follows :—The deadly gas floats languidly along the top of the 
gallery, and close to the roof it exists in its most exaggerated form, 
not unfrequently equalling 15 percent. relatively to the ordinary 
atmosphere. At the distance of a foot below the roof the per- 
centage will diminish to perhaps 10 per cent., and at eighteen inches 
to 5 percent. The miner suspecting this state of things, provides 
himself with a lighted candle quite unprotected, and walks to the 
infected spot. Should the gas exceed in volume and intensity that 
which he expects to find, his candle will at once explode it, and the 
result will probably be the instantaneous death of himself aud 
others. Should this catastrophe not occur, the miner will snuff his 
candle with his fingers, and gradually raise it, watching cautiously 





the flame. If gas exists to the extent of 6 per cent. only, a con- 
siderable elongation of the flame will demonstrate the act, and 





smoke will be emitted from it. Other percentages p' 
phenomena, which are well understood by the operator, but which 
need not be further described, Suflice it to say that if the miner be 
satisfied that the bulk of gas is small, he “dashes” it with his 
jacket, in order to mix more air with it, and then unhesitatingly 
goes to work. Meantime fire-damp may be rapidly accumulating, 
and in lighting his pipe or snufling bis candle it ignites, and another 
victim, or probably other victime, is added to the death list. Such 
is a sample of the ordinary casualties of a coal mine, The obvious 
method of proveuting their ocourrence seemed to be the isolation of 
the candle by some sort of covering, which, while permitting the 
passage of rays of light, prevents the actual contact of the gas and 
flawe. Dr. Clanny, of Sunderland, devised what may be termed 
the first safety lamp for use in mines, and, this being somewhat 
complicated, was superseded by those of Stephenson and Davy. 
These, as our readers know, are simply wire-gauze lanterns, and 
they are far from being infallible, as Mr. Atkinson's miving report for 
last year clearly proves—two explosions occurring from their use. 
A lamp of this kind is to a certain extent valuable, but it.may fail 
in several ways, as for example, if a drop of oil fall upon the wire 
and evaporate, the chances of ignition and explosion are great. In 
an atmosphere still safe for men to breathe it may be suddenly 
extinguished, and in such case hundreds of lives may be jeo 
dised. Again, a drop of water from the roof of the gallery falling 
upon it is at once fatal to its usefulness. Other causes of failure 
might be mentioned, but they are patent to most persons at all 
familiar with mining operations, and at present it is not necessary 
to allude further to them. 

To Mr. G. F. Ansell, of her Majesty’s Mint, must be awarded the 
merit of having taken a step considerably in advance of Stephenson 
or Davy, and of devising a mode of measuring and registering pre- 
cisely the amount of fire-damp lurking in the recesses of miues, 
and this without the smallest risk to those who employ it. The 
indicator of this gentleman is based in principle upon the law of 
gas diffusion, by which the air we breathe is maintained in con 
stant mixtures, and which is now tolerably well understood. The 
application of that principle to this purpose, and the various modifi- 


| cations of the ingenious apparatus which Mr. Ansell has invented, 


will now be explained. 

Mr. Ansell, in dealing practically with the question of the pre- 
vention of accidents in mines, brought to his consideration of the 
subject an intimate knowledge of the law of diffusion to which 
reference has already ben made, and this undonbtedly was of great 
service to him. He knew that gases were formed of minute atoms 
which have motions among themselves, rapid or slow in proportion 
to their varying density, and that the atoms of a gas are not arrested 
in their movements by the interposition of septa, or porous sub- 
stances. Such substances include unglazed earthenware, prepared 
grapbite, and,thin india-rubber. Either of these, therefore , was adapt- 
able forthe purpose to which he intended to apply it—that of the detec- 
tion of the existence of fire-damp, or mine-gas, but for the sake of por- 
tability, and for othor reasons, Mr. Ansell preferred the employment 
of india-rubber. This was used in the form of toy-balloons, such 
as are seen, of variegated colours, on the stalls of the Crystal Palace, 
and elsewhere. One of these mounted on a brass disc, with a regu- 
lating thumb-screw beneath it, aud placed under a tiny lever, which 
the slightest movement would affect, constitutes indeed the principal 
feature of the Ansellian indicator. A band of linen bound around 
what may be termed the equator of the balloon tends to prevent its 
lateral expansion, and concentrates any tend to i e its 
volume in a vertical or polar direction. Immediately above the 
balloon is a small arrangement of clockwork, a kind of escapement 
movement, so disposed as to be acted upon by the slightest move- 
ment of the lever, and thus to make a galvanic circuit, which causes 
the ringing of a bell on the spot, or telegraphs to any distance. If 
this apparatus—the balloon being filled with atmospheric air—be 
conveyed into a mine in which fire-damp exists, its action will be 
instantaneous. The law of gas diffusion at once operates upon it, 
The mine-gas diffuses itself through the invisible pores of the india- 
rubber walls of the balloon, the atmospheric air diffuses itself in an 
opposite direction, and the results are a distension of the chamber, a 
moving of the lever, and the loud ringing of an alarum. This 
signal will be conti if the g atmosphere surrounding the 
balloon remain unchanged; but if its purification be effected by 
ventilation or other means, the india-rubber globe will return to its 
original dimensions, the bell will cease ringing, and it may be 
known that danger of explosion is at an end. 

Such, briefly explained, are the principles and mode of construc- 
tion of one form of the fire-damp indicator, and it will be under- 
stood that it is as simple and inexpensive as it is likely to prove 
effective. Its application above ground, as well as below—to the 
interior of a building or the hold of a ship—is easy and desirable, 
for it indicates the presence of coal gas or “ foul air,” with the same: 
certainty that it tells of the existence of that deadly enemy of the 
miner—fire-damp. 

Another modification of the apparatus consists of a kind of 
aneroid barometer, the case of which (uot much larger than that 
of an old-fashioned watch) is fitted up in a manner to make it 
quite air-tight, but to the interior of which air may be readily 
admitted. ‘The back of this is composed of a thin plate of earthen- 
ware, which may be protected from fracture when not in use by a 
metal cap. ‘The great advautage of this arrangement is that it ma: 
be carried in the pocket and applied to testing purposes at a moment's 
notice. For example,a mine inspector of the apparatus 
may advance through the galleries of a colliery, and ascertain by 
its use the exact percentage of fire-damp present as easily as he 
would the time of day by looking at his watch. It is —_ L 
that before going into the mine he should have removed the cap of 
his indicator, and allowed pure air to have charged it. When the 
apparatus is exposed to the action of a tainted atmosphere, diffusion, 
as in the case of the balloon, instantaneously occurs, gaseous 
expansion follows, and the expanded air within the barometer 
pressing upon « sensitive piston or delicate spring (for either answers 
the purpose) c:uses the corresponding movement of a hand over the 
indexed face of the barometer, aud thus registers the «xact quantity 
of gas permeating the surr ding atmosphere. When diffasion 
into pure air is again permitted, the index retrogrades to the zero 
point, and the barometer is prepared for a new trial, If the gas 
present in any part of a mine into which the Ansell aneroid is. . 
introduced exceed 10 per cent,, its action is sharp and sudden, 
With a less quantity, as may be supposed, its movement is slower, 
but it is not Jess certain. It seems to us that this instrament must 
be of great value to those whose duty it is to endeavour to guard. 
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against mining accidents, whilst its simplicity and cheapness are 
extra inducements for its employment. 

The balloon indicators are, of course, adapted for permanent 
establishment in the most dangerous recesses a mines, the alarum 
communications being made audible on the bank, in the office of 
the manager, or wherever most convenient and useful. The 
aneroid, as we have shown, though governed in its action by the 
same undeviating law, affords, from its extreme portability, certain 
advantages which must be obvious. 

Mr. Ansell has not, however, contented himself with devising the 
two kinds of gas indicators described; he has endeavoured to make 
assurance of success trebly sure by constructing a third. In this 
case a glass tube is bent in the form of a U, and on one of the arms is 
fixed either a slice of prepared graphite or a porous earthenware 
cell. The lower portion of the U-tube contains a few inches of 
mercury. The instant a current of air mixed with either heavy or 
light carburetted hydrogen gas over the graphite diaphragm 
or cell, the mercury is dep in one arm of the tube and raised 
in the other. By an arrangement similar to that which is adopted 
in the ordinary wheel barometer, an index hand is made thus to 
indicate changes of air as readily as the barometer does changes of 
weather, The mercurial plan of gas indication (always governed 
by the laws of diffusion), it is easy to see, is susceptible of many 
other modifications, and it is not improbable that the day may 
come when such instruments may have as widely extended a use 
as the weather guides to which we have just referred. It is quite 
as desirable to learn, even apart from mines, what kind of air 
surrounds us, and whether its inhalation is likely to be beneficial or 
otherwise. 

Very wisely, Mr. Ansell has secured his valuable invention by 
— and it is sincerely to be hoped that in the coming jession of 

arliament some representative of the mining districts, or some 
friend to humanity will bring the subject generally bafore the 
House of Commons. The imperfection of all existing modes of 
saving miners from the dreadful risks they run has been men- 
tioned above, and it is an imperative duty for those who have the 
power to enforce the use of some more effective agencies than those 
which at present exist. ‘There are many mechanical improvements, 
as well as scientific ones, required to be put into action before the 
miner can be placed beyond the pale of unnecessary danger. It is 
the province of the Home Secretary to ascertain for himself the 
merits or otherwise of such inventions as those of Mr. Ansell, but 
excuse may be permitted just now on behalf of Sir George Grey, 
who, no doubt, is completely absorbed with the peculiarities and 
diagnoses of the cattle plague. 

It must not be forgotten, nevertheless, that men’s lives are of 
more importance than the lives of cows and sheep, or that during 
the year 1864 no less than 1,640 men and boys came to violent 
deaths in the mines of Great Britain. Many of these casualties 
resulted from explosions of fire-damp, and from the iubalation of 
choke-damp, geverated by those explosions, whilst others are ac- 
counted for by defective machinery, the breaking of ropes and chains; 
falling in of roofs of mines, overwinding, kc. &. It must be 
hoped that the year now rapidly dying out will bs less prolific of 
mining accidents than its predecessor; but there is little room to 
expect it, and indeed it were folly to do so until remedial measures 
are introduced, and their application made compulsory. 

Since the foregoing has been in type information has reached 
London of a fearful explosion of gas at the Upper Gethin pit, near 
Merthyr. Thirty persons have thus in a moment been deprived of 
life; and the accident—if so it may be termed—is said to have 
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resulted from the employment of a naked light. This calamity, 
harrowing as it is, gives an emphasis to our remarks, which was 
wholly unlooked for when they were penned, and we trust ma 
confer upon them additional weight. The Times remarks that ‘‘ all 
the lamps found were in an efficient state,” but further inquiry will, 
no doubt, elucidate the real cause of the explosion. 





RAINE’S IMPROVEMENTS IN MORTAR MILLS. 


Tats invention, — by Mr. John Raines, of Dukinfield, 
machinist, consists, firstly, in causing the runners of mortar or other 
such mills to be pressed upon the bed by a spring or springs; 
secondly, in mounting the mill upon a framework which also carries 
a hoisting apparatus and an engine for driving the same, the whole 
constituting an apparatus complete in itself. 

Fig. 1 represents the two portions of the invention combined io 
side elevation, and Fig. 2 isa plan view. The framework is shown 
at a, mounted upon wheels }, by which the apparatus may b» moved 
to any required situation. Upon this framework is mounted the 
steam boiler c, to the side of which is bolted the steam cylinder d. 
The piston-rod is at e, communicating motion by means of the 
crank f to the main shaft g, which has a fly-wheel at A. The 
ordinary governor and pump are also shown in the engraving, the 
former at 7, and the latter at k. Upon the main shaft is a bevel 
pinion 2, taking into a wheel m, fixed to an upright shaft m, mounted 
in bearings 0, carried by the framework. To the upright shaft n is 
attached a box p, through which a shaft g, carrying the runners r, 
passes. The shaft g is formed square at that part which passes 
through the box p, and is capable of moving upward or downward 
in the said box, but is prevented from moving horizontally therein by 
collars s. Resting upon the shaft g is a piece of wood ¢, above that 
a block of india-rubber u, on the top of which is a metal plate v, 
capable of being forced downwards by a screw w, working in the top 
of the box p. By turning this screw the said metal plate, together 
with the block of india-rubber u, is forced dowaward, and any 
desired pressure may thus be exerted upon therunoersr. Theshaft 
» is prevented from rising by a collar n*. To the box p is attached 
« scraper 2, for forcing the n.ortar or other material inward, and at y 
is another scraper for forcing it outward. Attached to the bed plate 
« is a frame 1 (Fig. 2) in which is mounted a shaft 2, carrying a 
friction wheel 3, working in contact with another friction wheel 4, 
mounted upon the main shaft g. At the other end of the shaft 2 is 
a pinion 5 driving a wheel 6, upon the axis of a lifting dram 7, the 
said parts constituting a hoisting apparatus. The shaft 2is mounted 
in a lever 1, as shown in the detached view, Fig. 3; by turning this 
lever, therefore, upon its céntre of motion 9 the friction wheel 3 may 
be lifted from the driving wheel 9, so asto remove thelifting drum 7 out 
of gear, the said shaft 2 bsing sufficiently slack in its fixed bearing 
to admit of a slight motion at its other end. Above the friction 
wheel 3 is placed a curvod disc 10, against which the said wheel 
arrives when lifted out of gear, and thus a brake is effected. During 
the hoisting operation the whee! 3 is keptin contact with the wheel 4 
by pressure put upon the lever 8. 





Rorat Po.yrecanic Instrtution.—A thermo-electric battery, of 
power than it has hitherto been thought possible to | 


much greater 










researches to such a successful result. The bars of metal in the 
battery consist of two alloys. one containing a large proportion of 
antimony, with a little bismuth and zinc, and the other the same 
proportions of bismuth and zinc, with a very large admixture of 
copper. The pairs of bars are mounted on a frame, and the metals 
heated at the point of junction by a row of jets, burning a mixture 
of gas and common air. Instead of the feeble—almost inappreci- 
able—effects of all earlier thermo-electric batteries, this one will 
not only give a long spark with a good induction coi!, but will 
enable an electro-magnet to hold a bar of iron with such power 
that a strong man cau scarcely release it. This fact indicates that 
a current of considerable quantity as well as intensity is produced ; 
yet this effect, according to Mr. King, is not accompanied by a corre- 
sponding waste of the most oxidisable of the alloys employed in 
the battery. The electricity, in such case, would seem to come 
from the heat alone—a very inexpensive source; and in the com- 
merciul interests of telegraphy it is to be regretted that the power 
of the apparatus has not been measured by a galvanometer and set 
of resistance coils, whence data could be obtained from which to 
judge of the practical utility of the new battery. The current from 
it will certainly work a short line of telegraph efficiently, and, 
judging by appearances, a long one also. In addition to the some- 
what abstruse subject of thermo-electricity Professor Pepper has 
introduced a lecture, with brilliant experiments, on all the most 
gorgeous phenomena of polarised light. For a long timo great 
difficulty was found, in the way of constructing apparatus, to show 
these phenomena to large audiences; but this impediment has been, 
to a great extent, overcome. A ray of light from an oxy-hydrogen 
burner placed in a dark lantern is allowed to fall on a bundle of 
eighteen plates of glass, fixed at the polarising angle. The refracted 
ray is absorbed, and the reflected ray throwa upon a large white 
screen facing the audience. The substance to be viewed is, of 
course, placed between the polarised ray and the screen, and an 
analyser of Iceland spar, plates of glass, or tourmaline, used to 
produce the colours. Several crystals are exhibited, cut with great 
care and expense, showing the different colours of layers of varying 
thickness. One, especially, is cut with such extreme delicacy that 
it represents on the screen @ white man in a white dress, and, on 
turning it round, a black man in a black dress. Some delicate 
models are also exhibited, giving a clear idea of the manner in 
which rays of light travel through space according to the undu- 
latory theory. Professor Pepper states that it is his intention to 
continue at the Polytechnic a series of these high-class lectures, 
which are decidedly far superior in tone to many that have been 
presented, during the past few years, at this favourite place of public 


| resort. He says truly, that by such lectures alone can the Poly- 


technic uphold its ancient name and fame as a really scientilic 
institution. The kaleidoscopic illusion of “ Proteus” still excites 
much wonder; and we should not be thanked, perbaps, by the 
Polytechnic Compauy (Limited) for describing it more minut sly. 
Musing In Mexico —( from our Correspondent.)—At a distance of 
eight leagues from the fam us mine of Nuevo Almaden, Messrs. 
Cramball, Putuam, and Minchel de San José have discovered a rich 
mive or mercury. The metel gives a return of 9) per cent. The 


| name of Nord Almaden has been given this mine. 


obtain by heating dissimilar metals at the point of junction, is now | 


in daily use in ove of the lectures of Mr. King, at the Polytechnic 
Institution. It is the iavention of an Austrian engineer, who has 


had several honours conferred upon him for haviug brought his 





Feenca Rawway Tararric.—(From our Correspondent.)—There 
has been a very marked iacreass of late in the traffic of the great 
Freuch systems. The aggregate advance in the roceipts—with an 
average of about 450 additional miles—in 1865, as compared with 
1864, bids fair to be at least 1,410,000. In 1864 the reveipts were 
upwards of £1,090,000 in excess of the revenue acquired in 1863. 
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TO CORRESPONDENTS. | 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER | 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of 
necessarily stand over till the following publication. 

Norice.—A Sreciat Epition of Tue Encrveer is published for | 
Foreien Cincutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

S. D. O.—In THE EnGineerR for December the 9th, 16th, and 30th, 1864. 

H. L.—You will find the Paper in THE Enoinese for June 13th and June 
20th, 1862. 

T. W. 8. (Newport).—TZhanks for your no‘e ; its contents confirm an opinion 
a'’ready formed, 

Mr. Macutn, who forwarded a note to our Publisher on the 16th inst., omitted 
to state his addre s. 

D, H.— You will receive an intinction from the Great Seal Patent Office the 
day after the notice of opposition is lodged. 

C. ‘'.—Certainly not. It is to the last degree improbable that any improve- 
ments mm the longitudinal va ve would bring the old atmospheric system into 
Jarour. 

W. IT. and Sons (Andover).—Send t’ ¢ sectional elevation, and we shall t+k2 
the matter wnto consideration. We shail endeavour to comply with your 


wishes. 

R. L. (John-street).— We regret that we cannot at present find spare for the 
tery able article to which you refer, ond for the copy of which we beg to 
return our best thanks. 
y¥. O. C.—We have already made arrangemen's whereby your wishes will be 
met. The drawings of one set of engines have been in the hands of the 
engraver Jor weeks, and we hope to be in a position to publish the others in 
an early number. 

E, M.— Water-tube fire bars have been extensively used in the S'at-s for loco- 
motives burning anthracite. which destroys ordinary bars very quickly. Their 
general adoption is not to be recommended as they give much trouble and 
du not sensibly increase the powers of the boiler. 

T. pe H. (Ghent).—Jt is quite possible that explosions may have occurred 
owing to the absence of air; but it rarely happens that a boiler is so 
worked that the water can be absolutely freed from air, a condition 
necessary to the success of the experiment m the laboratory. 

MESSRS. KICHMOND AND CHANDLER complain that in our report of the cattle 
show we stated that their “ choff-cutters were also strangely represented.” 
The word should of course have been ** strongly.” The misprint is so obvious 
that we can hardly think it required a word of explanation. 

A PaTSNTKE (Manchester)—You cannot “exhibit models with a view to 
seli an invention, with safety” at any time under the protection of a pro- 
vistonal specification > because another person may seize your ideas. improve 
upon them, and forestall you by taking out a complete patent before your 
provisional has expired. 

8. T.—As you do not give the diameter of the rolls you propose to use, nor the 
dimensions of the squeezer, it is not easy to supply you w th a satisfactory 
answer to your inquiries. An 18-in. i i sat , 
of finishing and a pair of roughing 
and two pairs of cropping shears, running at say 54 to 56 revolutions per 
minute, will require a power of about 76 horses, of which the train of rolls 

will absorb 37 to 40 horses, and the squeezer 10 to 12 horses power. 


THE HARRISON BOILER. 
(To the Editor of The Engineer.) 

Sir,—In the number of your excellent journal for Nov. 17th a corre- 
spondent makes or about the “ Harrison Boiler.” For his information 
I would state that I am making about five tons of this boiler per day at my 
works here, with a tantly i ing d d ave made put 
in operation in this country nearly one hundred of these boilers, varying 
from 150 to 5-horse power, within the last eighteen months, some of them 
in our very best establishments, and all giving the greatest satisfaction. 
All that has ever been claimed for this new steam generator has, in my 
opinion, been more than realised by constant use for several years. 

JosEPH HARRISON, Jun., Patentee. 

Harrison Boiler Works, Gray’s Ferry-road, 

Puiladelphia, U.S., Dec. 9th, 1865. 


WESTON’S PATENT PULLEY BLOCKS. 
(To the Bditor of the Engineer.) 
S1r,—In the last number of Tus EnGinegr, Dec. 15th, allusion is made 
to Weston's Improved Crab with friction coupling. It states it to have 
been exhibited at the cattle show at a Mr. 3” stand. 





“ Harman’s 

There was only one of these crabs exhibited, and that was at our stand, 
in connection with Weston’s Patent Differential Pulleys, for which we are 
the sole wholesale agents for Great Britain, Will you kindly correct the 
error in your next number? S. anv E. Ransome anv Co. 

Dee, 19th, 1865. 

THE BEHAVIOUR OF CAST IRON IN THE MOULD. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your correspondents kindly answer the follow- 

ing questions, or inform me where I can find them answered ?7— 
_— cast iron, heated beyond the point of fusion, contract before 

setting 

2. Does cast iron contract or expand in the moment of setting ?—as water 
expands in cengealing. 

3. How much does it contract from point of setting to 212 deg. ? 











38, Denbvigh-street, 8.W., Dec. 14th, 1865. . Dw PB. 
[As a general rule cast iron begins to contract from the t solidifi- 
cation commences. The t uf contraction d ds on the ch 


of the metal ; and it would be difficult, if rot impossible, to find any two 

peci the contractions of which, through a given range of temperature, 

would be identical.—Ep. E.} 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each lineafterwards, eightpence. The line averages 





eight words; blocks are charged the same rate for the space they fill. All y 


single advertisements from the country must be accompanied by stamps in 
payment. 

Tuk ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) lds. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINRER is registered for transmission abroad. 


of each week; any received after that time must | 
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twenty years, without reckoning the yet more rapid in- 


crease of the surrounding subur districts. The eight 
London water companies supply the a population 
with an average daily quantity of one hundred millions of 


gallons of water. About one-half of this is taken from the 
river Thames, the other from the original sources of the 
New River Company, from the river , from deep wells 
on the easterly am northerly sides of London, and from 
the river Ravensbourne on the south. Taking merely the 
increase in population into account, one hundred and fifty 
millions of gallons would be sufficient twenty years hence ; 
but the demand for a plentiful supply of water increases 
with each improvement in the habits of the lower classes, 
and from similar reasons, so that Mr. Bateman estimates 
that at least one hundred and eighty millions of gallons 
per day will then be needed. The maximum quantity of 
water allowed by Parliament to be abstracted from the 
river Thames is one hundred millions of gallons per day ; 
andit is estimated that the average daily abstraction amounts 
to nearly sixty millions. The volume of the Thames 
has, however, diminished of Jate years. When the Acts 
of 1852 were passed “it was estimated that the minimum 
“ quantity of water at Hampton was 362,000,000 gallons 
“ per day ;” but during last September careful measure- 
ments gave the gross daily , agp above the water- 
works at Hampton at scarcely more than 300,000,000 
gallons. It is thus improbable that the water companies 
will be allowed to increase the draught from the Thames ; 
“ and any supplies which could still be obtained from the 
*“ chalk basin, on which London lies, are altogether insuf- 
“ ficient to meet future demands.” 

It appears certain that the question of water supply is 
pressing for an immediate solution, and “ beyond the mere 
“ quantity of water, there are other considerations of equal 
“ importance.” The quality of softness in the water supply 
of a large town effects a great aggregate economy. In 
domestic establishments alone the use of the soft water of 
Loch Katrine is stated to have effected an economy “ equal 
“to the whole rate paid for the water supply, or £36,000 
“year upon a population of 400,000 persons,” and this 
was without taking into account the saving effected “ in 
ie ing establishments where water was used for deli 
“cate operations.” Upon the data thus obtained at Glas- 
gow Mr. Bateman computes the saving to the inhabitants 
of London, by substituting water of 1 deg. of hardness for 
the present qualities, which, according to Dr. Clarke’s 
scale, averages from 12 deg. to 16 deg. of hardness, “ would 
“ not be less than £400,000 per annum.” 

The present state of pollution of our rivers, the increase 
of population within the basin of the river Thames, and 
other causes, which will render it difficult to use the rivers 
as sources of the supply of potable water, lead to the con- 
clusion that “the supplies of large towns ought to be 
“ sought for in those mountain districts where the largest 
“amount of rain falls, where there is little or no popula- 
“tion, where manured lands scarcely exist, and where 
“ copious springs are constantly supplying the purest and 
“ softest water.” With these views Mr. Bateman examines 
the probable sources whence a supply of the kind could be 
drawn. After a personal survey of the ground he comes 
to the conclusion that the “project advocated by the 
“ General Board of Health, upon the result of surveys by 
“the Hon. William Napier in the Bagshot Sands and the 
“ green sands of Surrey,” would be altogether insufficient 
as a complete supply to the city. In his opinion no scheme 
should be poets | that would bring less than 200,000,000 
gallons of water per day, and “at an elevation which 
“ would supply nearly the whole of the metropolitan dis- 
“trict by gravitation, without pumping.” As combining 
all these requirements, Mr. Bateman directs attention to 
the districts lying on the flanks of the mountain ranges of 
Cader Idris and Plynlimmon, in North Wales, and forming 
the — basin of the main tributaries of the river Severn. 
The physical circumstances of these mountain chains are 
very similar to those of the Cumberland and Westmoreland 
mountains, where the heads of the valleys on the easterly 
side have in some places an average rainfall of 150in. a 
year. By analogy, Mr. Bateman deduces the fall of rain 
in the watershed of the main tributaries of the Severn 
“at not less than 70in. or 80in. per annum, on an average 
“of (say) three successive years of minimum rainfall.” 
The minimum rainfall in the drainage-ground of Loch 
Katrine, of three successive dry years, is 66in. per annum ; 
the net produce of the 50in. of fall on the Penine chain of 
hills flowing into the Manchester waterworks is 33in. per 
annum ; so that 45in. could be assumed as the net produce 





Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, Mx. GkorGe LEOPOLD KICHE ; all other | 
letters and communications to be addressed to the Editor of Ta® ENGINERR, 
163, Strand, London, W.C. 











THE ENGINEER. | 


| 








FRIDAY, DECEMBER 22, 1885. 





TWO NEW SCHEMES FOR THE SUPPLY OF WATER. | 
Two interesting schemes for the supply of water on a 
large scale have been lately put forward. To one unaware | 
of what may be done by engineering energy, their | 
gigantic proportions are enough to take away his breath. 
Both are based on an intended outlay of about eight mil- 
lions sterling. The first, put forward by Mr. Bateman, 
the engineer of the successful Glasgow waterworks, and 
also of the rather less successful Manchester waterworks, 
contemplates a complete revolution of the Metropolitan 
water supply, ‘The second, proposed by Mr. Dale, of the 
Halifax waterworks, is intended to furnish, by one and 
the same means, the greater number of the manufacturing 
towns of Yorkshire and Lancashire with the indispensable 
element. Mr. Bateman, whose scheme is in a much more 
forward state, gives an elaborate account of it in a well- 
written pamphlet, printed for private circulation by Messrs. 
Vacher and Sons, and entitlea, “On the Supply of Water 
“to London from the Sources of the Kiver Severn.” The 
three millions of populatioa in London will, at the nt 
rate of increase, grow to four and a half millions in another 





of the mountain ranges of Cader Idris and Plynlimmon. 
But Mr. Bateman, “in order to be within perfectly safe 


| “limits,” bases his “ calculations on 36in. only.” 


The next consideration is the probable duration of 
drought ; and to meet this Mr. Bateman has selected “ two 
“admirable” reservoirs, each capable of supplying, “ in 
“addition to the natural volume of the streams in dry 


| “ weather, more than 100,000,000 gallons of water per day 


“for London.” 

The sums to be paid for water compensation to the 
streams and to those interested in the water would be “ ge- 
“ nerally about one-third of the whole amount in the manu- 
“ facturing districts, where the water is largely utilised.” 
The districts selected are free from metalliferous veins and 
other sources of contamination ; one, of 66,000 acres area, 
forms the drainage-ground of the rivers Bauw und Vyruwy ; 
the other is immediately to the east of the Plynlimmon. 
From these two districts the water is proposed to be 
conducted by separate aqueducts to a point of junction 
near Marten Mere, to the north-east of the town of Mont- 
gomery. A common aqueduct would then cross the river 
Severn close to the town of Bridgnorth, passing by Stour- 
bridge, Bromsgrove, Henley-in-Arden, Warwick, Ban- 
bury, Buckingham, Aylesbury, Tring, Berkhampstead, and 
Watford, to the high land near Stanmore, where extensive 
service-reservoirs must be constructed, about 250ft. above 
Trinity high-water mark. “The length of the common 


“ aqueduct will be 152 miles, conveying 220,000,000 gal- 
“Jons daily.” Mr, Bateman tells us that the works will 
present no engineering difficulties ; no reservoir embank- 
ment will be more than 80ft. high. His surveys were 


made in the autumn of 1860 and in the spring and summer 
of 1862. ‘The total cost has been carefully calculated at 
£8,600,000—£1,100,000 for each branch of the works 
down to the junction of the two aqueducts; and the main 
aqueduct to London, including the service-reservoirs, 
£6,400,000. 

Of course this is a startling sum, but it is stated to be 
not more in proportion than that expended in Glasgow, 
Manchester, Liverpool, and other towns. In Liverpsol 
about £75,000 have been paid for each million gallons per 
day ; in Manchester £34,000; in Gl w about £45,000, 
for their first instalment from Loch Katrine, and about 
£22,000 when the full supply is obtained. ‘The cost to 
London would be £71,000 per million for the first instal- 
ment of 120,000,000 gallons, and £49,300 when the full 
quantity was obtained. 

Mr. Bateman points to the system adopted at Glasgow 
and Manchester as a model to be adopted in London. In 
both these places the waterworks are the property of the 
corporations. Manchester can levy two unlimited compul- 
sory rates—the “ public” rate and the “domestic” rate. 
In Glasgow the corporation can levy a public rate not ex- 
ceeding one penny in the pound, an unlimited domestic 
rate on the city north of the Clyde and a rate of one 
shilling in the pound on dwellings to the south of the river. 
Mr. Bateman goes very fully into the financial questions of 
supply ; but we will not follow him further than to indi- 
cate the general tendency of his views. The next step to 
be probably taken by the promoters of the enterprise 
would be to buy up the present water companies, which 
he estimates could be done for the sum of £427,512 per 
annum, guaranteed upon the security of compulsory rates, 
leviable upon all pee in the metropolis. Much of 
this would be saved in the sale of the property released by 
the disposal of the pumping establishments; and “ by the 
“ concentration of management, which would result from 
“the amalgamation of all the various companies into one 
“ great undertaking, a considerable annual saving would 
“ be effected,” without counting the saving in the expenses 
of filtering, and of the principal portion of the expenses of 
pumping. 

Though a compulsory rate on all within the metropolitan 
| district is , the eause of the metropolitan rate- 
payers is advocated on the plea of the scheme being put 
forward for the metropolis, or residence of the Crown and 
Court, and the head centre of the country. It is thus 
proposed that the State itself should lend money for a 
short time at the rate of 3 i” cent, per annum. Summing 
up all his arguments and figures, Mr. Bateman gives 
plausible reasons why excellent water should be delivered 
in London “ at no greater cost per head than is paid for a 
“similar inestimable benefit in Glasgow and Manchester.” 
In a number of appendices to the pamphlet are given, one 
after the other, the estimate of the cost of the works he 
proposes ; the general particulars of the drainage area, 
supply, and reservoirs; elaborate comparative analyses of 
the water that is to be delivered and that now used; and 
a statement showing the annual gross revenue, workin 
expenses, and the dividends and interest paid on the capit 
and borrowed money of the present water companies of the 
metropolis. Plans are also annexed showing the course of 
the proposed aqueduct and its mode of construction, as also 
a map giving the course of the streams forming the sources 
of the rivers Severn, Vyrnwy, and Bauw, as well as the 
drainage areas which it is proposed to utilise. 

As regards rapid growth of population and wealth, the 
manufacturing districts of Lancashire and Yorkshire emu- 
late the metropolis. The remarkable drought of last 
autumn pressed very sorely on towns in the north, in some 
of which it had to made a police offence to clean the 
shop fronts. It is also complained that the modern agri- 
cultural operations of utilising towns’ refuse, and artificial 
manures, are beginning to affect the rt! of the supply at 
many parts. Mr. Dale has thus had a favourable oppor- 
tunity for circulating amongst the —_ interested an 
account of the scheme he proposes for supplying the towns of 
Lancaster, Preston, Wigan, Liverpool, Leeds, Bolton, Brad- 
ford, Huddersfield, Rochdale, Bury, and others, from the Lake 
Districts of Cumberland and Westmoreland. The lakes 
whence the required supply of 131 millions of gallons daily 
would be furnished are those of Ullswater and Hawes- 
water. ‘The first of these is about nine miles in length, 
and from a quarter to two miles in breadth. The level of 
its water is 477ft. above the mean tidal level, according to 
the Ordnance Survey Observations at Liverpool. Hawes- 
water, a rather salle lake, is 694ft. above the mean tidal 
level. From these two lakes he proposes to lay down 
main trunk pipes, traversing, in a serpentine line, past Lan- 
caster and other towns, up to Leeds, where they would make 
a bend, turning back by Wakefield, Dewsbury, Halifax, 
Rochdale, Bury, and stopping at Liverpool. At the different 
stations where branch supplies would be required, reservoirs 
would be constructed to take the water from the mains, From 
the altitude of the supply, several of the towns, amongst 
which is Leeds, would be supplied without pumping. Mr. 
Dale proposes that “the various towns thus to be benefited 
“should combine financially” to carry out the project, 
“bearing each their proportion of cost, in proportion to 
“their rateable value or otherwise.” As regards the all- 
important question of the cost, an actual survey of the 
proposed route not having been made, a detailed estimate 
1s not presented; “but from Mr. Dale’s practical expe- 
“rience in works of this nature, he feels convinced that 
“the outlay for construction, &c., will not exceed, for the 
“supply of each million gallons of water daily, the sum 
“ of £60,000 to £70,000.” ‘The whole cost of the under- 
taking would thus amount, for a supply of 131,000,000 
of gallons daily, to the sum of about £5,000,000. As far as 
we can estimate the engineering features of the scheme 
from the data before us, it appears very reasonable; and 
with a united action of the extensive district it is intended 
to supply with pure and soft water, well suited to manu- 
facturing purposes, the expenditure of even such a large 
sum would fall but comparatively lightly on the shoulders 
of a very extensive population, Mr. Dale does not, like 
Mr. Bateman, propose the use of a single main aqueduct 
of masonry. His main trunk is to consist “of several 
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“distinct lines of pipes, laid side by side, so that, 
“should repairs or contingencies arise, ample provision 
‘could be made to retain a constancy of flow.” 

Mr. Dale has neither afforded us the mechanical nor the 
financial data upon which to form a judgment of his 
scheme. ‘Ihe mere idea of using several parallel main 
pipes is better, as an idea, than an aqueduct of masonry. 
‘fhe whole will turn on the financial points of the scheme ; 
and a sufficiently good case is made out to justify a careful 
survey. 

A NOVEL LOCOMOTIVE, 

On the 2nd of December, 1864, we illustrated and 
described in our pages a locomotive engine, invented and 
patented by Mr. Fairlie of Gracechurch-street. The ge- 
neral design of this engine was so remarkable, and differed 
so widely from anything hitherto adopted by English 
engineers, that while it was probable enough that the 
specification of the patent would attract some attention, it 
was also likely that nine-tenths of our readers would 
regard the entire scheme as that of an amateur, or at least 
of one little acquainted with modern railway practice. 
The inventor apparently rested content with securing his 
patent, and little or nothing has been heard of his engine 
during the last twelve months. Meanwhile, however, he 
has not been idle, and on Saturday last an engine very 
similar in its construction ito that illustrated in THE 
“NGINEER, was tested on a section of the old Manchester 
and Liverpool line, close to St. Helen’s, in the presence of 
a select party of engineers, men for the most part perfectly 
competent to pronounce a valuable opinion on the merits 
or demerits of the machine, ‘The engine itself is so 
totally unlike any other locomotive in use in Great 
Britain, and the tests to which it was subjected were 
so eminently practical, that the entire experiment deserves 
due consideration at our hands. Indeed, since Mr. Fell's 
locomotive was tried at Whalley-bridge on the Cromford 
and Highpeak Railway in 1864, nothing of more general 
interest has taken place in the world of locomotive engi- 
neering. In describing trials of novel machinery it is 
often difficult to avoid, on the one hand, overrating its 
performance, or on the other, too greatly depreciating its 
value. And this difficulty is sensibly increased by the 
conditions under which the investigation is sometimes con- 
ducted. The impartial observer finds himself surrounded 
by individuals who either coincide in all the views of the 
inventor, and who regard the invention from his point of 
view, or by those who being thoroughly prejudiced against 
innovations on existing practice do not hesitate to pro- 
nounce the most positive opinions on insufficient data. 
There is no actual dishonesty in all this; but it renders 
the truth very difficult of access, The trial under consi- 
deration formed a very fair exception to this rule, and a 
fortunate coincidence enabled us to accurately compare the 
performance of Mr. Fairlie’s engine with that of a heavy 
s x-coupled goods engine over the same road. Thus, instead 
of being called upon to express an opinion which wouid 
just possess the value of an opinion and nothing more, we 
can discharge our duties by simply placing a general de- 
scription of the engine before our readers, and the data 
connected with its performance. 

We have frequently pointed out that the use of engines 
with a single pair of driving wheels is a mistake; because 
adhesion is for the greater part of the year deficient in 
our climate; because there are no insuperable, or even con- 
siderable objections to the use of two pairs of driving 
wheels; and because, by the use of coupled drivers the 
tractive powers of a locomotive may be practically nearly 
doubled. It has also been shown that the tender represents 
a great unpaying load. It is of course a matter of neces- 
sity that coal and water should be carried in quantities 
sufficient for a considerable run; and did the matter end 
here we should submit to the consequent loss of effect as a 
necessary evil. 1t happens, however, that this otherwise 
unpaying load may be made to subserve a good purpose 
under proper arrangements. In other words, it may be 
utilised in increasing adhesion, In order to carry out this 
object it is requisite either to carry the water and coal on 
the engine-frame—as in tank engines—or else to render the 
wheels of the tender drivers, either by providing a pair of 
cylinders to put them in motion, as done by Verpilleur in 
France, and by Sturrock in England; or by coupling them 
with the engine-wheels, as proposed by Engerth and 
others, Onthe whole, the tank engine represents the best 
system of utilising the load of fuel and water; but the 
ordinary tank engine is unsuitable for long runs, because 
under normal conditions it is impossible to find sufficient 
room on the framing for 1,200 or 2,000 gallons of water 
and a couple of tons of coal. ‘This obstacle cannot be 
overcome by increasing the length of the machine without 
rendering the wheel-base too jong to pass round curves 
freely ; and thus at the present moment in Great Britain 
the use of the tank engine has been confined wichin very 
circumscribed limits. We have reason to believe that there 
is not an engineer in the kingdom who does not recognise 
the full force of every argument which can be adduced in 
favour of the plan of carrying fuel and water on driving- 
wheels, at least as far as regards heavy goods engines of 
which we speak more particularly just now. But the 
difficulties in the way are also recognised—by none, we will 
add, more fully than by ourselves. 

Mr. Fairlie’s engine embodies an attempt to reconcile 
the conflicting conditions to which we have just alluded. 
Whether this attempt has or has not been so far successful 
we shall endeavour to place our readers in a position to 
judge for themselves. The engine already built has been con- 
structed by Messrs. Crossand Co.,of St. Helen’s, for the Neath 
and Brecon Railway—a crooked, hilly line—where it will 
be a oes almost exclusively in working mineral traffic. 
The fire-box occupies the centre of the length of the engine. 
It is very similar to those habitually used, consisting of an 
inner and outer shell, with a water space between, and a 
grate at the bottom Oft. Gin. long by 3ft. 10in. wide, giving 
an area of nearly 25 square feet. From each end of the 


fire-box proceeds a cylindrical shell, 4ft. diameter, contain- 
ing 191 brass tubes 2in. diameter outside and 9ft. Gin. long. 
The original patent includes a scheme for carrying return 
flues through the steam space to a central chimney placed 


above the fire-box. ‘This part of the design has been 
wisely omitted in the present engine to avoid complication, 
and therefore the tubes terminate in an ordinary smoke- 
box at each end of the boiler, which has thus two funnels, 
and very much resembies two ordinary locomotive boilers 
placed back to back. ‘lhe total heating surface amounts to 
rather more than 2,000 square feet. At each side of the 
fire-box a foot-plate is provided ; on one the driver stands, 
on the other the fireman. The coal and water are carried 
in bunkers and tanks, extending from the ends of the fire- 
box to those of the smoke-boxes. ‘The aggregate capacity 
of the tanks is over 2,000 gallons, while the bunkers hold 
about 2°25 tons of coal. ‘The boiler is supported at each end 
on a large bogie of somewhat peculiar construction. It is 
composed of a retangular frame of iron, braced diagonally 
by deep plates terminating at the centre, where they are 
bolted to a heavy casting bored out to receive a bogie-pin, 
nearly Sin. in diameter, cast in one with a heavy saddle- 
piece bolted to the bottom of the boiler. ‘The bogie-pins 
do not carry the entire weight of the engine, which, on the 
contrary, is principally supported on strong wrought-iron 
brackets bolted to the end plates of the bogie-frames. 
Guard-plates are also provided on the fire-box to take the 
thrust of the trailing wheels, to prevent the bogies from 
crossing the track, and to reduce oscillation. 

‘ach bogie is provided with four coupled wheels, 4ft. Gin. 
in diameter and oft. from centre to centre, and two outside 
cylinders, 15in. diameter and 22in. stroke, fixed to the 
outer ends of the frames. On the axles are fitted friction 
wheels, to which the brake-blocks are applied by chain 
gearing worked from the fireman’s foot-piate. ‘The entire 
weight of the engine, with coal and water, amounting to 
about 42 tons, is thus supported on eight wheels. The 
load, therefore, averages but 5 tons per wheel, not too 
much for even a 50 1b. rail, and in this respect the machine 
contrasts very favourably with heavy tank engines of the 
ordinary type. Thus the Metropolitan narrow-gauge 
engines carry not less than 30 tons ou four drivers, or 7} 
tons per wheel; and this load, excessive as it is, is sur- 
passed, we believe, on the London, Chatham, and Dover 
line. It will thus be seen that each bogie constitutes a 
distinct engéne ; and should any part of its machinery give 
way, the entire truck can be removed and replaced by 
another of the same dimensions in a very short space of 
time. The resistance due to coupling has been estimated 
as increasing in the ratio of the square of the number of 
wheels coupled; that is to say, if the resistance proper to a 
single pair of drivers be reckoned at so much, that of four 
coupled wheels will be four times greater, six coupled 
wheels sixteen as much, and so on. We are disposed to 
believe that this estimate is excessive; nevertheless it is 
certain that a considerable loss of useful effect is entailed 
by coupling more than four wheels. Asit is, the locomotive 
under consideration apparently possesses the advantages of 
an eight-coupled engine without its disadvantages, against 
which fact must be set off the frictional resistance due to a 
second pair of cylinders and their gearing, which is probably 
not very serious if we consider the power exerted. As to 
the resistance due to curves, the engine is in precisely 
the same condition as two four-wheeled locomotives; 
and as it is always possible to make two points touch 
the are of a circle, it follows that very little strain is 
thrown on the rails or the flanges as compared with 
an ordinary six-coupled locomotive. As it is, the engine 
passes round curves of less than three chains radius with 
perfect ease, the bogies swivelling each way from the 
ceutre about din.; while the fire-box, and, practically 
speaking, the centre of gravity, advance towards the centre 
of the curve by rather more than the like distance; a 
matter of some moment when sharp curves are to be tra- 
versed at comparatively high speeds. It will be seen that 
the design of the engine resembles in certain points that 
proposed and adopted by Meyer; but it must also be borne 
in mind that there are essential points of difference, par- 
ticularly in the construction of the boiler, which suffice to 
distinguish Mr. Fairlie’s engine from any other, either 
English or Continental. The method by which steam is 
brought to the cylinders constitutes one of the most 
elegant features in the entire design. In order to provide 
for the independent motion of tke bogies it is obvious that 
the steam pipes must be rendered sufliciently flexible to 
follow the steam chests right and left, or that a system of 
movable joints must be introduced at some part of their 
length outside the steam space of the boiler. Mr, Fairlie 
has wisely adopted the former system, ‘The steam pipes 
are made of hard copper, and they coil once round within 
the smoke box; the radius of curvature being so propor- 
tioned that free access to the flue tubes is permitted. The 
tubes pass out through slotted apertures in the bottom 
plates of the smoke boxes, and are rigidly connected to the 
steam chests by ordinary flanged joints. ‘Thus, wheu the 
bogies swivel, the pipes coil or uncoil slightly within the 
smoke boxes. ‘Ihe system answers perfectly so far, and, 
judging from the results obtained from the somewhat 
similar arrangement employed by Mr. Sturrock in connec- 
tion with his steam tenders, there is no reason to fear that 
it will ever give trouble. 

About mid-day on Saturday the engine left the erecting 
| shops of Messrs. Cross and Co. for the first time. A few 
runs of a couple of hundred yards or so quickly proved that 
the machine was in the worst possible condition to under- 
take atrial trip. ‘To say that the engine was unpainted 
is nothing; men had been at work on her night and day 
during the week, and the boiler was, as new boilers always 
are, exceedingly greasy and foul inside, and therefore dis- 
posed to prime copiously on the least provocation. The 
link motion, hastily put in place, required all those little 
refinements of adjustment on which the proper distribution 
of the steam invariably depends. In point of fact, in all 
our experience we never met with valves so badly set. 
Under the conditions it could not be otherwise, and it is 
only fair to the builders to add that they were very un- 
willing to have the engine tested at all while so 
far incomplete. Worst of all, an alteration from the 
original design had been made a day or two_pre- 
viously in the method of working the regulator; 
and asa result of night-work, we presume, no allowance 











was made for the expansion of a coupling-rod; and thus, 
one regulator opening before the other, one pair of cylin- 
ders received steam before the other pair, and as the 
engine could not be run light with either regulator fully 
open, all the work was done at this time by one pair of 
engines. The engine was first tested by driving her over a 
curve of 191 ft. radius, round which she passed without any 
perceptible increase in the resistance. There was no grind- 
ing of the flanges, and the bogies swivelled exceedingly well. 
She then ran down the old Manchester and Liverpool! line 
for a distance of about five miles, to the Sankey canal, 
where she was coupled on to a train of thirty loaded 
wagons and a break-van, representing a gross ioad of 300 
tons. There are no grounds for questioning the accuracy 
of this estimate, as many thousands of such wagons pass 
through the hands of the officials during the year; and 
their own weight and that of the loads which they carry 
are accurately known. ‘lhe train, too, was not specially 
made up for the trial, It was selected at haphazard from 
several waiting to be sent to their destination. With this 
load the engine started—steam being then taken by both 
bogies—with the utmost ease on an incline of 1 in 77; the 
boiler pressure being 100 lb. to the inch. ‘The run to St. 
Helen’s was accomplished, over a very hilly road, at the ave- 
rage speed of about fourteen miles per hour; a velocity of 
rather more than twenty miles per hour being maintained 
for part of the time. At St. Helen’s the true test began, the 
line rising there on a long gradient commencing at 1 in 91, 
and increasing to 1 in $1°d, according to the sections. From 
the foul condition of the boiler it was found rather difficult 
to keep steam—a fact which may be further accounted 
for by the want of experience on the part of the stoker; 
the novelty of the method of firing from the side of the 
cre-box ; and the crowd of workmen who, availing them- 
selves of the Saturday afternoon, swarmed all over the 
engine, scarcely leaving the stoker room to discharge his 
duties. Besides this, by a strange mistake the steam gauge 
is placed at the driver’s side, as well as the safety-valve 
balances, and thus the fireman is left without anything to 
guide him but the condition of his furnace. As it was, when 
the train had reached within sixty yards of the summit of 
the bank, the pressure fell to 75 1b., and the engine came to 
astand. Ina few minutes the pressure ran up 0 |b. or 6 ib., 
and the incline was then easily surmounted with very 
slight assistance at the moment of starting from a pilot 
engine behind. The train was then shunted on to a siding, 
and the engine returned to the erecting shop. 

The conditions under which experiments of this kind are 
conducted vary so much that without some standard of 
comparison it is very difficult to estimate their results at 
their true value. Thus, as the wagons were not specially 
weighed for the occasion, nor the levels taken, it is quite 
possible that the load and the resistances may have been 
either a little greater or a little less than we have stated, 
and so far the trial was in a sense unsatisfactory. But by 
a fortunate coincidence we are enabled to supplement the 
foregoing particulars with those of the performance of 
another engine, engaged in the ordinary discharge of its 
duties on the very same piece of line, a couple of hours 
before Mr. Fairlie’s engine was tested ; and as the merits of 
any engine can only be comparative, we are thus able to 
form an accurate estimate of the real value of the per- 
formance we have just considered. 

About 11 o’clock on Saturday morning a London and 
North-Western goods engine, of the “ Atlas” ciass, at- 
tempted to ascend the St. Helen’s bank with a train of 
thirty-five wagons, similar in every respect to those we 
have already spoken of. ‘The engine crawled up the 
incline until it arrived at precisely the place where the new 
engine stopped subsequently. Beyond this point she could 
not proceed, and there the driver left his train and went 
for assistance. This engine has 18in. cylinders, 24in. 
stroke, and six coupled wheels S{t. in diameter. While 
on the bank steam blew profusely from the suafety- 
valves under a pressure of over 120 lb, to the inch—the 
load on the valves. No sand was used, and there was not 
the slightest tendency to slip. The weight of the engine 
is 26 tons 5 ewt. full; that of the tender 15 tons; or toge- 
ther, 41 tons dcwt. As the speed was excessively slow 
the effective pressure with the cylinder cannot have been 
less than 1101b. throughout the stroke. The tractive 
force of the machine calculated by Pambour’s formula 
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[= - - was thus 14,256 lb., and the co-efficient 
of adhesion must have been at least ‘244, and was more 
probably ‘3; a very high result indeed to obtain with 
wheels carrying but 4-4 tons each on the average. The 
total weight moved amounted to say 390 tons, or 
873,6001b, The resistance of gravity proper to this load 
on an incline of 1 in $1°5 amounted to 10,711 1b., and the 
difference between this and the actual tractive power 
exerted by the engine represents the friction of the wagons 
and the engine. ‘This, however, would give a resistance 
as great as 9°1 lb. per ton, which is 80 high that we 
are disposed to believe that the incline at tLe steepest 
is more nearly 1 in 75 than 1 in 81-5, or else that the 
wagons weigh more than 10 tons. As it happens, the 
question is for our present purpose comparatively unlp- 
portant. ‘The prominent fact is, that an engine weighing, 
with fuel and water, 42 tons, fresh from the erecting shop, 
and wasting at least 15 per cent. of its power as a result 
of the defective setting of the valves, hauled a train 
representing the maximum load of a goods engine of the 
ordinary type, in perfect order, and weighing with its 
tender 41°25 tons, with a pressure less“ by at Jeast 30 Ib. 
per inch. ‘The tractive force which Mr. Fairlie’s engine 
should be able to exert with 120 1b. steam in the boiler is 
easily shown by calculation to amount to 20,100 \b,, and 
we have therefore no reason to doubt that she will prove 
herself perfectly competent to haul fifty wagons up @ 
gradient of 1 in 81 as soon as her valves have been put 
in proper adjustment, and the friction proper to new ma- 
chiuery has disappeared. It will be scen that she possesses 
one-half more weight available for adhesion than the six- 
coupled engine, even with her tanks only half full, and is 
therefore apparently able to work up all the power her 
engines can develope, in fine weather without sand; while 





Dec. 22, 1865. 





THE ENGINEER. 


409 











as regards facility of passing round curves there is 
hardly a comparison between the flexible double bogie 
system and the rigid frame carried on six-coupled wheels. 
In the matter of repairs of permanent way and working 
expenses—which, after all, are the most important ques- 
tions at issue—it would be affectation to say that we 
doubted for a moment to which side the advantage would 
incline. 

The principles on which Mr. Fairlie has gone to work 
are correct, and he does not lack skill as a designer ; never- 
theless much remains to be done ere his engines arrive at 
that degree of perfection which they are capable of attain- 
ing. There are several objectionable features about the 
engine already built, which are partly, if not wholly, 
inseparable from the first-born children of inventors’ 
brains. Thus the stoker and the driver are effectually 
separated by the unnecessary height of the existing fire- 
box, which rises far above the tops of the barrels. It would 
have been better, we think, to have obtained increased 
heating surface by adding to the length of the machine, 
rather than by employing a boiler of so great a diameter 
as 4ft. Under somewhat different arrangements the foot- 
plates, excessively inconvenient just now, might be greatly 
improved. For the rest, it is not to be disputed that the 
engine is not handsome in our eyes—nor, indeed, in the 
eyes of anyone familiar with the ordinary English types of 
locomotive. It is possible that the feeling would soon wear 
off under the all-persuading influence of custom, and in any 
case the point possesses no real ithportance. A steady 
system of gradual improvement has been the distinguish- 
ing feature of the policy of the English locomotive 
engineer for some ycars past, and it is not to be denied that 
it has upon the whole worked very well; the march of im- 
provement is nevertheless sometimes rather too tardy, and 
we certainly have no reason to find fault with Mr. Fairlie 
because he has sprung away from his compeers. On the 
contrary, we wish him, and all those disposed to follow his 
example, every possible success. 


THE PHILOSOPHY OF INVENTION. 


Mone or less complete histories of inventions have been 
written in different languages, but we do not think that 
any one worthy of the task has attempted to deduce the 
wider principles which might be taught by a history of 
the kind. Itis needless at this time of day to point out 
the value of encouraging inveutions ; the questions are, how 
to direct it, and what should be its position before the legis- 
lature. It is certain that a philosophy of invention, or 
rather of what a German would term the gencsis of inven- 
tions, ought to lie at the bottom of any sound patent law. 
To take up only one of many other inquiries, we often 
hear it superficially repeated that inventions are produced 
by time, almost as cloth is worked off the loom, and that 
an inventor is only one who has succeeded in making his 
piece quicker than another, or than others. If this were 
indeed true, patent right would then be an injustice, un- 
less, indeed, a patent be looked upon as a mere prize to en- 
courage quick workmanship. We find this idea expressed 
in the last number of a contemporary, who writes :— 
“When a man invents something new, it always appears 
“‘ that some one else had invented it independently, though 
“he had not published it so soon, and that half a dozen 
“ other men had been on the very verge of the discovery. 
“ The lucky originator has the pleasure of thinking that 
‘“ he has snapped it out of the mouths of a dozen hungry 
“ competitors, but he cannot flatter himself that his ser- 
“vices were at ail indispensable to the world at large. At 
“least they have saved time.” It is certain that the 
introduction of a new invention generally causes a “ dozen 
“hungry competitors” for the honour to start up, and 
searches are then made amongst previously almost for- 
gotten literary lore for the dry skeletons of extinct 
schemes. But most claims of the kind, generally raised 
only in the event of success, show themselves to be baseless. 
No doubt all of us are creatures of the time and country in 
which we live; and, with a recollection of this truth, it is 
remarked :—*“ We are like travellers crossing an unexplored 
“desert. It requires great qualities now for a man to 
“precede his neighbours sufliciently to discover the 
“ sources of the rivers; in a short time it will become 
‘‘a. common feat; and before many years there will 
“be railroads running to take everyone who chooses, 
“There was a time when a man _ wight, like 
“Columbus, discover entirely new continents; but 
‘*even Columbus would have been anticipated if he had 
“ waited a year or two longer.” ‘The egg which did ter- 
vice to Columbus himself as a practical repartee to a 
similar sneer made in his own time, will occur to every 
one; and tothe remark that “if Newton had never lived, we 
“should probably know nearly es much about the solar 
“‘ system as we do now,” it may be answered in Newton’s 
own words, that “the ocean of undiscovered truth is yet 
“before us.” Even if all the “shells on the shore ” be 
picked up, will the ocean be ever completely explored ? 
If discoveries are made in this way, why should they not 
have been made long ago, during those countless ages 
that man is said to have been face to face with Nature? 
Is the mental stature of humanity so increased during the 
three or four last generations, that the world of science, 
like that of geography, will soon have no unexplored 
fields? The Saturday Review is conducted with great 
literary ability, but it disregards the industrial movements 
of the age, and the strong influence exerted in social and 
political matters by that employment of the powers of 
Nature in the service of mankind which is termed en- 
gineering. This is easily explained. The weekly result 
of the labours of a number of men at the great English 
universities, where even now the modern sciences are greatly 
neglected, could not be expected to belie its origin. 

_Aglance back at the history of the progress of inven- 
tions and discoveries would show how slowly each step is 
taken, even towards the most apparently simple things; 
and with what difficulty each individual can really carry 
himself beyond the narrow bounds which are sect by Nature 
in the shortness of life, and in the fact that each of us begius 
life with a tabula rasa, upon which every idea has to be 
written. A strong instance of the really slow way in 





which just the most apparently simple things are disco- 
vered, is the well-known one of printing. Letters were 
cut into wood and metal for thousands of years. A com- 
mon seal ring may, in fact, be said to contain the germ of 
printing ; and seal rings are amongst the most ancient 
antiquities. Yet it remained for comparatively modern 
times—to use movable letters; and this apparently simple 
idea but a short step further, as respects invention, in 
advance of a common seal—constitutes printing. ‘The 
art of making nets was also known from time imme- 
morial, but the application of substantially the same | 
mechanical operation to knitting stockings and similar | 
things is of comparatively modern introduction. More | 
than two thousand years ago Herodotus speaks of | 
“attracting” lightning by means of iron rods; but | 
it is not such a very long time that Franklin was | 
laughed at by the Royal Society for proposing the | 
lightning conductor. It is often forgotten that the history 
of the steam engine itself, until its almost final develop- | 
ment in the hands of Watt, strongly illustrates what is | 
done by mere chance, and by mere time, in furthering an 
invention, and also what is accomplished by an inventor. 
The history of Newcomen’s engine tells that the mode of 
packing the piston by a layer of water was discovered by 
chance. By accident also the use of this stratum of water | 
on a badly-fitting piston led to the discovery of the prin- | 
ciple of condensation by injection. Self-acting gear 
was also applied almost by chance. In the course of the | 
nearly seventy years’ existence of the steam or rather of 
atmospheric engine, before the appearance of Watt, it even | 
passed through the hands of Smeaton, who, being no in- 
ventor, left its principle untouched, though he put the | 
details into better shapes. Then came Watt, and no doubt | 
after his work was done further progress was mainly | 
matter of growth. | 

In so far as much of the thought of each individual is a | 
product of his time, his age and country must share in any | 
honour which may be due to his work. Hundreds of new | 
facts and inventions are being daily discovered, for the 
simple reason that great numbers of the men of this age 
make it their business to invent and discover. ‘This is the | 
simple reason that such rapid progress is made upon the 
foundation of a new and original idea; but a marked 
deviation from the beaten track is just as difficult to effect 
as it was a century, or a thousand years ago. 





LAW INTELLIGENCE. 


(Before Vice-Chancellor Sir W. P. Woon.) 
TANGYE 0. STOTT, 

Tue trial of this cause by special jury, which has occupied the 
Court fur the whole week (with the exception of Thursday) was con- 
cluded this evening. As we have already stated, the trial is of cer- 
tain issues for the purpose of determining the validity of Weston’s 
patent for * differential pulleys,” which is impeached by the defen- 
dant, on the ground of want of novelty and anticipaticn by prior 
user, and also for the purpose cf determining the question of infringe- 
ment by the defendant. The more technical portion of the case, 
turning upon the specification, has been already stated in the Times 
of Thursday, and it will be suflicient to remind our readers that the | 
patent is contestrd by the defendant, on the ground that the invention 
was described in an edition of Dr. Carpenter's “* Mechanical Philo- 
sophy, Horology, and Astronomy,” published in 1844, had been | 
actually used by a Mr. Moore of Bristol, between 1830 and 1836, | 
and by the defendant bimself, in 1857, in anticipation of the pateut | 
which was taken out by Weston in 1859. The case, as will be 
seen from the summary of the evidence, presented a most extra- 
ordinary conflict of testimony on the question of alleged anticipation 
by the defendant, and incidents of a “sensational” character not 
often met with in Chancery proceedings. 

Mr. Grove, Q.C., Mr. Giffard, QC., Mr. Theodore Aston, and 
Mr. Lawson appeared on bebaif of the plaintiffs; Mr. Willcock, 
Q.C., Mr. Daniel, Q.C., Mr. Lorence Bird, and Mr. Druce were for 
the defence. | 

Mr. Grove, Q.C., opened the case on behalf of the plaintiffs, and, 
after describing the nature of the invention, stated that one ques- 
tion for the determination of the jury would be whether Weston’s | 
patent had been anticipated by the passage in Dr. Carpenter's 
** Mechanical Philosophy, Horelogy, and Astronomy,” published in 
1844, and containing a description of a pulley invented in 1830 by 
Mr. Moore, of Bristol, the model of which had been deposited by 
that gentleman in the Philosophical Institution of Bristol in 1831. 
The case of the plaintiffs was that, although the differential prin- 
ciple as applied to pulleys had undoubtedly been put forward in 
Dr. Carpenter’s book, and illustrated by Moore’s model, yet the 
actual working of that mcdel and the description given in Dr. 
Carpenter's book were so imperfect that the proposed result could 
not be effected, and the system had been found practically useless 
until Weston had supplied the defects by using teeth or indenta- 
tions in the periphery of the wheel or pulleys, so as exactly to fit 
into the links of the chain as it wound round, and prevent the 
slipping of the weight. In Moore’s model pins were employed, the 
eflect of which was that the chain was constantly thrown out of 
gear and the weight slipped. Further than this, the defendants 
were challenged to produce any evidence of the actual and not merely 
experimental use of pulleys made according to Moore’s model. 
Without wishing to cast any discredit upon Mr. Moore, it was, as far 
as practical working went, inoperative, and this was shown to be 
so by the present suit. It was not disputed that Dr. Carpenter's 
publication was anterior to Weston’s patent, and all the world had a 
right to make what use they could of it. If, then, Moore's pulley 
answered all the purposes of Weston’s, why did the defendant prefer 
to use Weston’s, and to incur the expensive luxury of a patent 
suit? With respect to the second branch of the case, the question of 
infringement by the defendants would form a curious and not very 
pleasant inquiry, and one upon which there would no doubt be great 
conflict of evidence. In 1861 Mr. Lampen, the traveller for Messrs. 
Ransome, the licensees from the plaintiffs, called on the defendant, 
James Stott, who is an ir ger at Rochdale, showed him some of 
the pulleys, and solicited orders. Mr. Stott took some time to under- 
stand the action of the pulley, but at last, when it had been explained 
to him, gave an order for one of them. He subsequently, by letter, 
ordered another of Messrs. Ransome, and on the 19th of August, 1863, 
he exhibited one of the pulleys, which he had bought, at the Roch- 
dale Agricultural Show, the description in the catalogue being ‘* Goods 
exhibited by James Stott as Weston’s Patent Pulley Blocks.” It 
would further appear that some time afterwards the attention of the 
defendant was called to the passage in Dr. Carpenter's book. and that, 
thereupon, he entirely changed his tactics, and setting Messrs. Tangye 
at defiance, represented himself as the inventor of the differential | 
pulley subject to Dr. Carpenter’s book. His story was that he and 
some of his workmen had set to work upon Dr. Carpenter's book long | 
before his letter to Messrs. Ransome, before the visit from Lampen, 
and even before 1859—the date of Weston’s patent—and that he, and 
not Weston, was the inventor. Such a story was simply preposterous, | 
When Lampen called and showed him tte pulley in 1861, why did he | 
not at once say, “ That is as old as the hills. I want no explanation ; 
I know all about it. I made it myself?” But this was not all. In 
1864 he undoubtedly began to make pulleys himself, taking Weston’s | 














ery d as the pattern, and copying it servilely. Further than this, he 
acl put forward three men to make aflidavits in bis favour as to cer- 
tain alleged sales of this pulley anterior to the patent. One of them, 
Farrall, had recently, without the slightest per ion or ind t, 
voluntarily written a letter to the plaintiff’s solicitor, expressing 
his contrition for having lent himself to such a disgraceful business, 
and for having given so much trouble to the plaintifl, who never 
injured him, If the defendant, who had relied on Farrall, dared not 
call him as a witness on this trial, the plaintiffs would certainly 
avail themselves of their privilege, and call him in reply. Without 
attempting to justify or to whitewash Farrall, the circumstantial 
evidence of his latter story being true and his former false was clear. 
It would be for the jury to say whether the entries in Stott’s books 
as to sales of pulleys prior to the patent were or were not tictitious, 
‘The case of the plaintiffs was that they were. Further than this, 
there was evidence, uncontradicted, that a letter had been written by 
the defendant, in a false name, applying for one of the blocks, and 
stating that he did not quite understand the principle. This was the 
gentleman who was the inventor. One more circumstance remained, 
and that was that a pulley was produced which was alleged by the 
defendant to have been one of those which was made antecedently to 
the date of the patent and sold by him. 1t was apparently rusty, but 
upon inspection Dr Odling had pronounced the rust to have been 
artificially produced by chlorine, to give the thing the appearance of 
age, and not by the oxygen of the ais acting upon the iron, This 
was the plaintitls’ case, and it would be for the jury to say whether 
the patent was invalidated by a prior disclosure of the invention in 
Dr. Carpenter's book, and whether the inconsistencies in the de- 
fendant’s conduct could be satisfactorily explained. Was his story 
true or false? This was the real issue for them to try. 

Evidence was given on behalf of the plaintiffs by scientitic wit- 
nesses as to the merits and originality of Weston’s patent, of which 
the plaintiffs, Messrs. Tangye, engineers at Birmingham, are the 
assignees, and that no ordinary skilled workman would have been 
able to construct Weston’s pulley from the description of a diflerential 
pulley given in Dr. Carpenter’s book. With respect to Moore's pulley, 
which was produced in court, the plaintiffs’ witnesses insisted that it 
was of no practical use for commercial er manufacturing purposes, 
and that, from the absence of the ordinary signs of wear and tear, 
very little work could ever have been done by it. 

On the second branch of the case, the question of infringement by 
the defendant, evidence was given by Mr. Lampen, travelier for 
the plaintiffs’ agent (Messrs. Ransome), to,the etlect already stated, 
Evidence was also given that the defendant visited Birmingham in 
1864, and endeavoured to procure admission to the plaintitls’ works, 
and to get some frames and blocks, mentioning at the time that 
he was making Weston’s patent pulley blocks, and was provided with 
a proper introduction. A pair of pulleys purchased from the defendant 
in October, 1864, from the block of which the words “ Weston’s 
patent” had been erased, were produced, and a letter was produced 
(now admitted to have been written by the defendant in 1864), 
applying to Messrs. Carter, of Manchester, agents of the plaintiffs, 
for a model of Weston’s pulley, as he did not quite understand the 
principle. ‘Lhis letter was signed “ For Samuel Harrop, per John 
Easop.” 

This was in substance of the plaintiffs. 

Mr. Willcock, Q.C., for the defendant (James Stott), opened the 
defence. The real question for the decision of the jury would be 
whether the invention patented by Weston was new, for although 
the issues raised the double question of novelty of invention and in- 
fringement by the defendant, yet if the jury should find that 
Weston’s invention was new, and not invalidated by prior publica- 
tion or user, then it would be idle to deny that the defendant had 
been guilty of infring t. The defendant’s case was based upon 
this, that Weston’s patent was bad, as having been anticipated by 
prior publication and by prior user. As to prior invention it would 
be shown, and indeed it was not denied, that Mr. Moore, of Bristol, 
had invented and publicly exhibited the model of a ditferential 
pulley as long ago as 1831, and had afterwards, about 1835, used a 
pulley made after this model in the construction of a locomotive 
engine, and for other purposes. With respect to Moore’s working 
block, a case of publication and application to useful purposes in 
England long before the date of Weston’s patent would be shown 
conclusively. It would be for the jury to say whether, looking at 
Weston’s specification, there was any substantial difference between 
Moore's and Weston’s process. As to prior publication, the principle 
was discussed and explained in Dr. Carpenter’s book in 1844, and 
although Weston might have improved upon the system of pulleys 
previously in use, by adopting teeth or indentations by which the 
endless chain should ve held upon the wheel in place of pins, yet the 
real question was what Le claimed by his specitication, and whether 
those improvements were in any part of the specification prominently 
put forward as essential to the pulley therein described. With 
respect to prior user, evidence would be given that Stott, after seeing 
Dr. Carpenter’s book in 1855, turned his attention to the subject, 
and with the assistance of an ingenious workman, named Hardcastle, 
had formed a perfect working model of Moore's differential pulley, 
substituting, however, indentations or recesses in the peripheries of 
the pulleys for pins, so as to prevent the chain from slipping. Stott 
made but slow progress. His capital was small. It would be shown, 
however, that he had made and sold these differential pulleys from 
1858 up to 1863, though not to any great extent, and that the 
pulleys so made had been used and seen in use. No doubt many 
things had been deposed to by plaintiffs’ witnesses which might pre- 
judice the defendant, and that prejudice might not be entirely 
removed. But at the same time the jury would not bear too hardly 
upon him on that account. ‘The conduct of the defendant sh { 
that he considered himself as a competitor with the plaintiffs, and 
equally entitled to manufacture and sell pulleys of the description 
called “* Weston’s patent pulleys,” believing, a+ he did, that Weston’s 
patent could not be supported. At any rate, there had been no mis- 
representation or attempt to palm off his goods as those of the plain- 
tiffs’. His attitude had been one of bold defiance. He had directly 
challenged the patent by sending Messrs. Ransome his circular, and 
soliciting their agency. ‘Througvout the proceedings Stott would be 
found constantly asserting his right to make these pulleys. In con- 
clusion, he would urge upon the jury the duty of closely scanning the 
mode in which the plaintiffs’ case had been got up, and the sort of 
trap that had been set for the defendant. Any evidence given in 
reply, especially of a man like Farrall, who was, so it was stated, 
about to swear the reverse of what he had previously sworn, must be 
regarded with the greatest suspicion. 

For the defence the following evidence was given :— 

Mr. Moore, of Bristol, deposed to have invented a differential 
pulley (that referred to by Dr, Carpenter in his book) in 183u, and 
deposited a model of it at the Bristol Philosophical lustitute, and at 
the Adelaide Gallery. Had used a pulley constructed according tu 
the model about 1838, in making a locomotive engine which was to 
be worked along the turnpike road by gunpowder, and also in lifting 
weights. Several of Mr. Moore’s workmen were called who had 
assisted in the construction of the ‘‘ gunpowder engine,” and saw the 
pulley in use about 1838. ‘I'he pulley, however, had, like the gun- 
powder engine, been thrown aside, and was only lately discovered 
lying “ higgledy-piggledy ” with old iron and fragments of unsuc- 
cessful experiments (for Mr. Moore was a very ingenious gentlenan) 
at.a back yard in Bristol. Messrs. Carpmael and Imrie were called 
as scientific witnesses for the purpose of invalidating the patent by 
prior publication in Dr. Carpenter’s book. On the question of anti- 
cipation by the defendant himself, evidence was given of his having 
made, with the assistance of a workman named Hardcastle ( 
came forward as a witness) a differential pulley in 1857, and sold it 
to one Hartly, who swore to having paid a man named Farrall (then 
in the defendant’s employment) for it, and used it at the building of 
the Wesleyan schools at Rochdale in 1858, and at other places, 
Hartley swore that a pulley now produced in court (which was 
identical with that of Weston) was the one bought by him in 1857, 
and that it had only left his possession (with his permirsion) once, 
when it was sent to the defendant to be repaired. It was in the same 
condition as when it left his hands, “only a little rustier.” It 
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appeared that the receipt produced by Hartly as the one given to 
him at the time of his purchase of the pulley in 1857 had been los? 
since his cross-examination before the special examiner last June, 
when it was handed over to defendant’s solicitor. 

Evidence was given by who had been engaged on the 
Wesleyan schools in 1858 that they had seen a *‘ differential pulley 
block with an endless chain” used. 

One Gill also deposed to having purchased a pair of pulley blocks 
from the defendant in 1857, and paid ready money forthem. This 
witness had made an affidavit, in which he had sworn that a person 


on behalf of the plaintiffs called on him while these proceedings were | 


pending, and offered him £20 to go to Manchester and swear an 
affidavit. 

On crogs-examination, and to the Vice-Chancellor, he persisted in 
his belief that the man had come from the plaintiffs, though without 
any definite ground, as it appeared, beyond his opinion. He was 
severely reprimanded by the Vice-Chancellor as he left the witness- 
bo: 


X. 

The defendant was called and deposed to having made the pulleys 
first in 1857 with the assistance of Hardcastle, and on the suggestion 
contained in Dr. Carpenter's book, and denied much of what had 
been stated. He was subjected to a long and severe cross-examina- 
tion, in the course of which he was involved in several contradic- 
tions between his present evidence and that given in his affidavit. 
He admitted that the letter already referred to contained a falsehood, 
and was written in a fictitious name for a person whose permission 
to write the letter he had not got. 

With respect to the rust on the pulley sold to Hartley in 1857, an 
analytical chymist (Mr. Mattey) deposed that he had found traces 
of acid and ammonia (negativing the inference that the rust was 
artificial), but admitted that be had not analysed it with the express 
view of finding chlorine, and that the tests that he had used would 
not be reliable for that purpose. 

At the conclusion of the defendant’s evidence, the plaintiff gave 
evidence in reply, and called Farrall, who had been in defendant’s 
employment in 1857, and for several years afterwards, and had made 
an affidavit strongly supporting the defendant’s case. The evidence 
of this man produced a marked impression on all present. It was 
given slowly and nes and in a sad tone of voice, quite bearing 
out his own words, that he had been conscience-stricken ever since 
he had forsworn himself in his affidavit, that he had found no peace, 
and that he was so troubled he could not stand it any longer. He 
now stated that the contents of his affidavit were false, and, under 
the direction of Stott, he had fabricated in 1864 on an old bill head a 
receipt for a pair of endless chain blocks, purporting to have been 
sold to Hartley in 1857. He denied that such blocks had ever been 
sold in that year or before 1859, and deposed to the falsification of 
certain entries in the defendant’s books. One of the men engaged 
in this act was named Crabtree. Witness had seen him a few days 
ago, and told him “whatever he did, not to push his soul further 
ey than it was, but to make a clean breast and speak the 

ruth.” 

Crabtree was called by the defendant, and had been seen about 
the court during the trial, but did not appear. 

Farrall’s statement was confirmed by a Mr. Colley, tc whom he 
had unburdened himself. Colley told him it wasa duty that he owed 
to society to make reparation by coming forward and telling the 
truth, whatever might be the consequence. 

Dr. Odling had found distinct traces of chlorine upon the rusty 
pulley, and in answer to the Vice-Chancellor said that the quantity 
was 80 obvious that it could not have been produced by the mere 
atmospheric influences of a manufacturing town. 

Mr. Daniel, Q.C., summed up the evidence on behalf of the defend- 
ant, and pressed upon the jury, that whatever irregularities there 
might have been in the conduct of the defendant, they ought to 
pause before they ascribed perjury and conspiracy of the grossest 
character to the defendant and his witnesses on the testimony of a 
man like Farrall, who had admittedly perjured himself. 

Mr. Grove, Q.C. (in the course of an able and very eloquent reply), 
contended that the evidence showed conclusively that Moore’s pulley, 
though an ingenious attempt, was not a practical invention in the 
fair sense of the term. If so, why had it been abandoned and tossed 
on one side till it was rescued from that limbo of abandoned specu- 
Jations in Mr. Moore’s back yard in Bristol? Why was it not shown 
at work in court? and why did defendant’s witnesses content them- 
selyes with stating it to be useful as a mere matter of opinion? In 
the second branch of the case the various inconsistencies between 
Stott’s conduct and his present story and the many suspicious cir- 
cumstances in the defendant’s case were pointed out. No doubt a 
double pulley of some kind was in use at the Wesleyan schools in 


the exertions of these gentlemen no less than sixteen caveats were 
entered, though without success, against the — to the Privy 
Council for an extension of the patent. The defendant to the pre- 
sent suit is the owner of a mill at Winchester, and a member of the 
league, and is charged with having infringed the patent. The bill 
was filed in July last, and the plaintiff now moved for an interlocu- 
~~ injunction. 

ir Hugh Cairns, Q.C., Mr. Theodore Aston, and Mr. Druce ap- 
peared in support of the motion. 

Mr. Rolt, Q.C., Mr. Little, and Mr. Lawson, for the defendant, 
insisted that as the plaintiff had taken no steps against the defendant 
for several months after he had become acquainted with what he was 
doing, the case was not one in which the court could interfere by 
interlocutory injunction. 

They were stopped by the Vice-Chancellor. 

Mr. Druce, on behalf of the plaintiffi—Our hands have been full. 
We could not proceed against all these several infringers at once, and 
the observations made by Lord Westbury in the sewing machines 
case, “ Foxwell v. Thomas,” are not encouraging to any attempt to 
deal with the infringers en masse by filing eighty-nine bills at the 
same time. In the last case, that against Thomas Leicester, of 
Liverpool, we were compelled to try the matter at law, and the pro- 
ceedings were not finally settled in our favour until April in this 

ear. 
" The Vice-Chancellor said that there were, no doubt, great diffi- 
culties in a case like this, where the infringers of the patent were so 
numerous. Having selected his defendant to proceed against, the 
course would be for the plaintiff to writeto the eighty-nine members 
of the league and ask them if they objected to be bound by the pro- 
ceedings, and to have the case tried once for all. In this case the 
plaintiff knew all that he now knows as to the mode of working 

lopted by the defendant nearly a year before the bill was filed; and 
it would be contrary to the principles of the court, in the face of this 
delay, to grant an interlocutory injunction. The plaintiff, he might 
add, would be sufficiently protected by the account which the defen- 
dant undertook to keep. 

Mr. Druce appealed to his learned friends, as counsel for the league, 
to inform him whether they would abide the result of his proceed- 
ings, or whether it would be necessary to file a bill against every 
one of the eighty-nine members. 

Mr. Rolt, Q.C., must decline to answer any such question. 











INSTITUTION OF ENGINEERS IN SCOTLAND. 
ON FRICTIONAL SCREW MOTIONS AND APPLICATIONS. 
By Mr. James Rosertson. 

The object of this paper is to describe a system of frictional screw 
motions, with which the writer bas been more or less engaged for 
the last ten years, and which appears to be a principle of mechanical 
action not previously recognised by mechanicians, and one of very 
considerable importance. 

The application of the principle seems also infinite, and can pro- 
duce useful effects where the common groove-threaded screw is un- 
serviceable ; but is one requiring mechanical nicety and tact to apply 
it rightly, and moreover brings with it so much change in the form 
of the machines to which it can be applied that it is at considerable 
expense and risk, in most cases, that it can be usefully developed. 

he writer, though familiar with many useful applications of 
this principle, having been otherwise closely engaged, has therefore 
not sought to apply fe to any purpose involving much risk in the 
form of expense, nor allowed itt occupy his time in any consider- 
able degree, except for such purposes as have oy ee to come in 
the wants of his own engineering practice It is hoped, however, 
that by some information given on the subject, and a more general 
recognition of the principle by engineers, useful applications will 
increase more rapidly, as theré are many of these motions suited to 
particular branches of machine manufacture, and many men, with 
many mechanical ends to reach, would find use for this principle 
were it well understood. Any contrivance of a geueric or organic 
nature that forms a useful and obedient organism to the designer of 
machines for producing the motions and effects he desires in the 
shortest way, and with the least expenditure of force—contrivances 
such as the cog-wheel, the thread-screw, the crank, eccentric 
pulley, &c.—is of greater importance than the combination of 
these, and adaptation of them in a machine for any particular pur- 
pose, as new motions tend to suggest new adaptations in machines, 
and these motions, after a little study, will not merely be found 
useful for some pu already accomplished, but also suggest 
new operations not hitherto attempted. They will not supersede 





1858, but there was no trustworthy evidence to show that the thing 
then used was a differential pulley, such as that invented by Weston. 
The more respectable witnesses could say but little about it. They 
had not examined it. The nearer, however, that the pinch of the 
case was approached, the worse the class of witnesses for the 
defendant. The defendant, Gill, Hardcastle, and Hartley were not 
the witnesses of truth. Their story was a fabrication. With respect to 
Farrall, the jury bad seen his demeanour in the witnese-box. He had 
been warned in solemn and impressive terms by the Vice-Chancellor 
before he gave his evidence of the consequences to himself, but he 
adhered to his better determination. Having been dragged into the 
depths of perjury, he halts and says he will go no further. However 
gross his former misconduct, his present tale bore the stamp of truth, 
and unless the jury were prepared to say that the whole thing was a 
dramatic representation got up between Farrall and Colley their evi- 
dence must be believed. Where was Crabtree? He dared not come 
forward after the solemn warning given him by Farrall. Where were 
those others who would have supported the defendart and his wit- 
nesses in their story? That story, as it stood, was inexplicable, and 
he called upon them to believe the evidence now given by Farrall, 
who, ded by the stings of conscience, had, at the eleventh hour, 
come forward as a repentant sinner. 

The Vice-Chancellor summed up. 

The jury retired, and, after a deliberation of about 25 minutes, 
found that the invention was a new one, that the specification was 
sufficient, and that the defendant had wrongfully used the plaintitt’s 
patent. In other words, the verdict was for the plaintiff on all the 
issues. 


(Before Vice-Chancellor Sir W. P. Woon). 
BOVILL v. CRATE. 

This was a motion to restrain an alleged infringement of Bovill’s 
patent for “improvements in manufacturing wheat and other grain 
into meal and flour,” which was opened on Thursday last, but ad- 
journed at the rising of the court so as not to interfere with the case 
of “ Tangye v, Stott,” which was being tried by a special jury. 

As we have already stated, Mr. Bovill obtained his patent in 1849 
for a process by which he is alleged to have been the first to succeed 
in remedying the defects that have hitherto existed in the ordinary 
process of grinding. These defects arise from the millstones getting 
clammed up from the heat produced in grinding, the effect of which is 
not only that great additional power is required to drive the stones, but 
a large quantity of “ stive,” or dust, seriously affecting the health of 
the men working in the mill is generated. Mr. Bovill, by his pro- 
cess, succeeded in ventilating the grinding surfaces of the millstones, 
and also in exhausting the dusty air in the millstone cases by an 
exhausting fan, the dust or stive being passed through porous fabrics, 
so as to filter the flour from the hot air, and leave it cool and dry. 
In 1863 Mr. Bovill obtained from the Privy Council a prolongation 
of his patent for five years, The process has, after considerable liti- 
gation, been adopted by her Majesty's Government in the Govern- 
ment yards, where a royalty of 6d. per quarter is paid to the plaintiff 
on all corn ground by the process. The invention has, however, 
excited great opposition, and Mr. Bovill has been engaged in litiga- 
tion for many years, both at common law and in equity, agaiust a 
legion of infringers of his patent. In particular, certain millers of 
Manchester and other places have formed themselves into a sort of 
Anti Corn-Grinding League, numbering eighty-nine members, for 
the express purpose of contesting Mr. Bovill’s patent; and through 





the ordinary thread or groove screw to any considerable extent, but 
are suitable for many purposes, and for producing effects of a 
nature which it would be impossible to accomplish with the 
common screw. 
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Frictional screwing action is produced by any body that causes 
continuous oblique tangential impingement on a revolving cylinder 
or round bar, where the cylinder or bar is free to move on end, as 


well as to revolve. The force at which it will revolve and screw 
forward on end is proportional to the frictional contact of the im- 
pinging body, and the pitch of thread described or produced propor- 
tional to the angle formed by the direction of motion of the im- 
pinging body to the axis of the screw bar or cylinder. In some of 
the larger applications made the force of the screwing action, 
though not accurately measured in any case, would range from 10 to 
20 tons, and the thread or pitch of screw described perfectly accu- 
rate or uniform throughout, there being no limit to the force that 
may be exerted, or difficulty of producing perfect uniformity of 
pitch by these screw motions, although the purposes to which they 
are likely to be applied with most advantage are not those that 
uire either { power or minute accuracy of action. 

mechanical properties possessed by these screw motions, as 
distinguished from the ordinary screw, are chiefly the properties of 
indefinite variation, or change of thread, or pitch of screw, pro- 
ducable in one screw, any pitch being readily obtained from an 
infinitesimally small pitch, to direct rectilineal motion on end; and 
of reversing the thread trom right to left without changing the 


direction of the motion of the nut or screw, the mechanism which 
constitutes the nut being in most cases easily adapted to do this. 
The mechanism which constitutes the nut is very varied, screwing 
action being effectively generated or produced by straight or curved 
bars, by parallel or by bevelled pulleys, or a combination of these 





acting tangentially on the surface of a round bar or cylinder, and 
these, instead of surrounding the screw like an ordinary nut, acting 
external to, and ——- on different axis to the screw bar, giving 
thereby a great variety of new facilities of application, as both nut 
and screw, while they are acting in this relation to each other may 
be serving other purposes in the machine and their functions as a 
screw motion of a ——w character. 

The primary principle of these motions will be understood by 
Fig. 1, consisting of a cylinder mounted on an axis, and placed on 
bearings so as to be free to move on end, and to revolve freely, 
representing thereby the screw, aud having placed in effective 
driving contact with it a parallel frictional pulley of sufficient breadth 
to withstand wear, keyed on an axie, and held in bearings in a forked 
holder, having a lever fixed in the fork so as the uxis of the frictional 
driving pulley is kept horizontal to the plane of the screw barrel, 
but may have its axis set by the lever, shown at right angles, or 
at any intermediate angle with the axis of the screw barrel, thereby 
representing the nat. Motion being communicated to this pulley by 
the belt pulley and strap shown, and communicating motion 
by its contact with the frictional screw, causes it to revolve; 
and, on the lever and axis nut pulley being held at an angle 
to the axis of the screw barrel, a screwing action at a corre- 
sponding angle, as indicated by the dotted helix line on drawing, 
is produced; and when the screw pulley is turned round to a 
corresponding angle in the opposite direction, a reverse or left- 
hand screw motion will be described as indicated by the left-hand 
screw dotted helix line in barrel; and any intermediate screwing 
motion, in either direction, can be described without changing the 
direction of the motion of the nut or screw, from a screw of an 
ae aaa small pitch of thread up to direct rectilineal motion 
on ends. 
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Figs. 2 and 3 are elevations of similar screw motions, Fig. 3 
showing a nut composed of two frictional pulleys, placed at opposite 
sides of the screw barrel, in which position the contact pressure on 
the axis of the barrel is neutralised, and double the effective contact 
thereby obtained. 

By increasing the number of nut pulleys, the adhesion between 
the nut and screw may be increased to any required degree, without 
causing too great a pressure on the axis of the nut pulleys, although 
for most purposes two pulleys are sufficient and most convenient. 
Motions of this nature, chiefly of an experimental character, as 
adaptations for feed traversing motions, for tocls, &c., have been 
tried, but it would be tedious to enter into the details and moditica- 
tions of these, the figures having been given chiefly to illustrate the 
principle of these motions. i 

Fig. 4 is an elevation, and Fig. 5 a sectional plan of a frictional 
nut and screw, in which the contact pressure is maintained on three 
sets of nut pulleys or rolls, and which r bles the screw 
cut. Instead of working in bearings a tubular piece or hoop turned 
out truly encircles the spindles and rolls, and are so adjusted to roll 
on the screw barrel at one point of their periphery, and directly 
opposite this point to roll on the internal turned surface of the hoop. 
An arrangement is also made to tighten on the hoop to any required 
pressure, and thereby a rolling action, with pressure on the out- 
side points of the peripheries of the nut rolls, is substituted instead 
of a rubbing one on their axes, as seen applied to the necks of the 
nuts in Figs. 1 and 2. 

The frictional screw barrel R R, Figs. 4 and 5, is shown broken off 
short, and portion of the hoop 8 is also broken off, to show the 
arrangement for keeping the nut rolls in their oblique positions. 

The nut rolls T, U, and V, have their diameters enlarged at each 
end, and portions of the enlarged parts turned slightly conical on the 
inside edge, seen in section in Fig. 4, by the enlarged part of the 
roller U. The lower enlarged piece, / of the roller U, is movable 
on end, and is drawn on upon the internal inclined edges, m and 
of the barrel S, so as to tighten itself in between the screw barrel 
R, and the internal surface of the barrel S. By thus tightening up 
the one roller U, it also tightens up the other two rollers T and V, 
giving any required amount to bite without causing other than a 
rolling friction, which is very slight. a ; 

To keep the rolls in the required angular position, a guide piece, 
W, W, W, with the notches O, P, and Q, in the upper flanged part 
for guiding the necks of the rolls, seen in Fig. 5, and in section in 
Fig. 4, at 7,7, and s. Corresponding notches are cut out for the 
necks at each end of the roll, and placed obliquely to each other, to 
give them severally a corresponding augular position. The neck, 
t, has upon it a tubular gland-piece, which communicates the pres- 
sure of the screw nut to the enlarged movable part of the roller L. 

On the hoop 8 being made fast, and the screw barrel R made to 
revolve, the guide pieces W, as described, move round with the rolls 
at a reduced motion, and as it is out of contact with both the screw 
barrel R and the pressure hoop S, it moves round freely, as all the 
pressure exerted on the bearings formed in it for the roll necks is 
only such as is caused by its own weight, its action being simply to 
preserve the rolls in their due position. y 

Nuts of this description can be constructed to give great force and 
with sufficient breadth of acting surface to have little tendency to 
wear, and ready means of tightening should occur. There bing 
no slack in the nut, such as must necessarily be the case in the 
common screw, and the birrel being capable of being made quite 
rigid—this form of nut is likely, in the opinion of the writer, to 
become serviceable for certain forms of planing machines and tools, 
the screw barrel being made to serve the double purpose of traverse 
motion and slide table for supporting the tools or body to be planed. 

Fig. 6 is a side elevation, and Fig.7 a plan of a set of rolls for 
straightening round bars, tubes, and similar articles, in which a 
frictional screwing motion is employed, and is an example of the use 
of this principle in positions to which common screws do not apply, 
the rolls here and machine generally representing the nut, and the bar 
the screw, the nut being the straightening rolls, and its function as 
a screw-nut a secondary matter, the bars or tubes to be straightened 
—something not belonging to the machine at all—and this double 
purpose or nature, after # little study, will be found quite charac- 
teristic of this principle of mecbanical action. 

The first set of these rolls of a large sizo was constructed for the 
Barrowfield Works, of Mesers. R. Laidlaw and Son, aud afterwards 
a large set for the Glasgow Iron Company's Works at Motherwell, 
which is adapted to straighten round bars in acold state up to 6}in. 
diameter, and which have now been several years in operation. 
There are other twosets in the neighbourhood of Glasgow used for 
straightening lap-welded tubes of from I}in. up to Siu. diameter ; 
those at the works of Messrs. A. and J. Stewart, of St. Enoch- 
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lane and Coatbridge, being the first used for this purpose, and sub- 
sequently a larger set by Messrs. Eadie and Spencer, of London- 
street ; other sets for England and abroad made for similar pur- 
poses, aud of late somewhat more in demand. 

Referring to Figs. 6 and 7, the rolls A and B are provided with 
necks and coupling bosses, and are supported in the cheeks C and 
D, which are firmly bolted to the sole plate E. The cheek C has 
the neck bearings a and }, in which the necks of one end of the 
rolls are placed; and the cheek D has the corresponding bearings c 
— é in which the necks of the other ends of the rolls are similarly 
placed. 

On this end of the rolls, the coupling bosses G and F, extending 
beyond the cheek, have angular working loose couplings placed on 
them, and the driving shafts coupled with them for communicating 
motion to the rolls. 

The bearings of the roll necks are placed in the cheeks to give the 
axis of each roll an inclined position, and in opposite directions to each 
other. The bearings or steps 6 and d of the roll A are placed in longi- 
tudinal slots in the cheeks, seen at Fig. 7, at e, and the bearing steps, 
6 and d, are formed with sliding guide flanges to fit the slots, and are 
adjusted tu any required position laterally by the strong set screws, 
Jaud K. The wedge-shaped transverse adjustable bar or anvil- 
piece N passes between the cheeks in a horizontal direction ; its 
upper edge is steeled, and supports the bar or tube upon which 
the rolls are operating, keeping the centre of the bar or tube in line 
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with the cross centre line of the two rolls at their mid-length; the 
rolls being, as described, inclined in opposite directions, but the bar 
they are made to operate upon kept level. as seen in Fig. 6. 

The position of the supporting bar N and the bar placed in the 
rolls will be seen in Fig. 7, the end of the supporting piece being 
shown at the centre of the bar O. This adjustable anvil-piece or bar 
is secured in any position required for the various sizes of bars; the 
smaller sizes requiring the steeled edge of the bar near to the roll B, 
and the larger sizes proportionately farther from it. On the screws 
J and K being adjusted to take sufficient hold of the bar to be 
straightened, motion is given to the rolls in the direction indicated 
by the arrows } and m, and the bar is made to revolve in the onpo- 
site direction. While it is thus made to revolve the angular position 
of the rolls causes it to move or screw on end in the direction of the 
arrow p. By this motion the bar or tube is straightened by short 
rolls, every part successively as it passes through. The most suitable 
inclination for the rolls for iron bars and tubes is 1 in 14; for softer 
materials, where greater speed might be desirable, a greater angle 
could be used. The surfaces of the rolls have to be formed slightly 
hollow in the direction of their length, to form a parallel space 
between them for the bar, and for some purposes can be bevelled out 
atthe entering end with advantage. 


Fig. 8. 





_ Fig. 8 is an enlarged plan of a pair of rolls formed for straighten- 
ing bars of an elastic nature in a cold state, in connection with Figs. 
6 and 7. The roll Q, Fig. 8, is formed with its surface hollow, in the 
direction of its length, and the roll R opposite it made cor- 
respondingly rounded so as to make the channel formed between 
them equal width, and curved when apart, and to fit. each other 
when in contact. By passing a bar through rolls thus formed, 
it is subjected to continuous bending, and at every point through- 
out its length, so that elastic bars of iron, steel, or any other 
substance possessing elasticity, can be bent to the limits of 
the curve from which it recoils, and thereby, when a crooked 
or bent rod is passed through them, the parts that are high 
before entering the rolls are bent beyond the distance from which 
they recoil, and consequently they will pass from the rolls straight. 
Any bar possessing a moderate degree of elasticity can be straight- 
ened cold in this way, and without requiring much power, as the sur- 
face of the rolls can have a greater curve given to them than is 
necessary, 80 that the bar does not require to be pressed hard between 
the opposite points of the rolls. Referring to Fig 8, in which this 
action is illustrated, the bar S ‘s shown in contact with the roll Q 





at the points r and s, and in contact with the roll R at the point ¢, 
whilst it is correspondingly out of contact at the points, « and v, in 
the roll R and out of contact in the centre of the roll Q at the point 
or position x. The position of the rolls being as shown, and their 
motions as indicated by the arrows y and z the bar moves forward 
in the curved position in the direction of the arrow gq. 

In bar-rolling mills the bars are usually put through the rolls from 
the forge rolls while slightly hot, but no heating is required; and in 
millwright’s shops they are straightened in a cold state, and are 
delivered from the rolls entirely straight. In tube works these rolls 
impart a fine finish to the tubes, the tubes ing ene through the 
machine somewhat quickly, and hot from the finishing rolls; sand- 
stone being made to act on the tube as it revolves, the rounding, 
straightening, and finishing being all done at the same time. The 
tubes or bars are passed through continuously, one tube following 
closely after the other, no adjustment of the machine being necessary 
for a fresh tube once it is adjusted to a particular size. 

These rolls can be variously shaped and applied to the purposes of 
forging and shaping iron. Pieces of soft metal may be drawn out 
with them in part, and their action either reversed of discontinued 
by being suddenly removed from each other. In this way they can 
be used for raising bosses on shafts, bolts, and similar articles, al- 
though this as yet has not been tried. 

fig. 9 is aside elevation; and Fig. 10 a plan of a frictional screw, 
in which a “ speed ring” acts as the frictional nut. It affords a very 
direct means of transmitting the screw motion to the barrel, and bears 
adlose resemblance to the common grooved nut. It has, however, 
besides the properties of reversing and varying the thread, the pro- 
perty of transmitting rotatory motion, which is not possessed by the 
common screw nut, nor by the frictional nut, described in connection 
with Figs. 4 and 5. From its simplicity and quick action this motion 
is peculiarly well suited for light boring and boring substances like 
wood, as by it the drill can be made to advance to and recede from 
the object to be bored rapidly, and at the same time affords a yield- 
ing pressure to the drill, which can be intensified or reduced at plea- 
sure by the same handle that regulates and reverses the screwing 
action, The screw barrel A, Figs. 9 and 10. is similar to that 
described in connection with Figs. 1, 2, and 3, and placed in the 
bearing pedestals B and C, The internal diameter of the hoop D 
is larger than that of the screw barrel A, to give it the facility 
of twisting round in an angular position to the barrel, to produce 
screwing action. It is lined internally with leather, and formed 
with flanges to keep its driving-belt in position, The driving- 
belt E 1s placed upon the ring b, and disposed vertically, the 
belt being applied over an overhead driving-pulley. ‘The taut of 
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the driving-belt E keeping the internal surface of the driving- 
ring D in effective driving contact with the surface of the screw 
barrel A. The belt flanges of the qutces D are bevelled on 
their outer edges, and a pulley, F, having corresponding flanges 
bevelled from the inside, acts on the bevelled edges of the ring 
in the manner of a wedge and grove pair of frictional wheels. The 
pulley, F, is supported in bearings formed in the swivelling fork, G, 
which is placed upon a stud pin, H, similar to that described in con- 
nection with Figs. 1, 2, and 3. A handle, I, is fixed on the fork, by 
means of which the fork G, and with it the pulley F, and speed-ring, 
D, are moved round to any screwing angle that may be required. 

Motion being given by the belt to the speed ring D in the direc- 
tion of the arrow a, and the ring set at an angle, as shown in the 
direction of the handle I, the barrel A will screw on end in the 
direction of the arrow c. On the handle I being turned to the 
position shown at 0, the speed-ring will be placed in a parallel 
position to the barrel, and the barrel will rotate without motion on 
end. On the handle I being placed as shown at the dotted lines P, 
and the speed-ring placed in a reverse angular position, the screw 
will move on end in the direction of the arrow e. By placing two 
guide pulleys on the speed ring in the screw pitchfork, steadiness is 
given to the ring when the barrel works in a vertical position ; and 
the guide pulleys can be placed at the two sides, instead of under the 
ring as shown. 

Figs. 11 and 12, and Figs. 13 and 14, are elevations and eectional 
end views of cylindrical shot with this principle applied to produce 
rotatory rifling action in smooth-bore cannon, so as to make the 





ordinary smvoth-bore gun serviceable for cylindrical rotating -hot at 
long ranges, as well as spherical shot at short ranges—a mechanical 
| problem that has had some attention given to it of late; and this is 
a contrivance for it which, 
so far as the writer knows, 
has at least not had the dis- 
credit of troubling the Hon- 
ourable Ordnance Board to 
‘examine it. ‘There are seve- 
ral modes of applying this 
principle to shot, and ia this 
example it is done by the 
insertion of two small fric- 
tional rollers in the peri 
phery, and near to the back 
end of the shot, and at an 
augle to produce about the 
sane rotary motion as the 
ordinary grooved rifled guns. 
The frictional rollers are 
kept out tightly to the 
internal surface of the gun, 
so as to give considerable 
rotary effect and yet be 
little resistance in putting 
down the shot. The expend- 
ing gases could also be easily 
made to increase the bite of 
the rolls when the shot 
was fired ; but without this 
the mere friction of the rolls can easily be made to wind 
on a ton weight on its periphery as it goes along the bore, and yet 
move with little friction along the bore of the gun. Whether this 
guiding rotating force could be sufficient to give it the rotation due 
to the angle of the rolls, trial only could prove; but judging from 
the weakness of the lead threads on the rifled shut that now effects 
this there is at least a probability that this contrivance would effect 
this desired end in smooth-bore cannon. 

There are several frictional screw motions analagous to the 
common worm wheel and worm screw, and which, in general appear- 
ance and arrangement, have little appearance to each other. 

Mr. Robertson exhibited a model of his straigh:ening rolls (Figs. 
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6 and 7), and explained its action; he also exhibited a model gun 
with cylindrical shot, as explained in his paper. 

In answer to questions relating to the action of the arrangement 
shown by Figs. 9 and 10, Mr. Robertson said that the —> D 
was loose, and held by its driving belt in position. The driving 
frictional contact of the ring on the barrel was produced by the taut 
of the belt, and the driving action thus obtained was as great as if 
the pulley were passed over the barrel itself. Its motion on end was 
reversed by the handle being turned to an opposite angle, as indi- 
cated on the drawing. The power or driving action obtainable was 
more a question of power to hold the surfaces ther than one of 
extent of surface. The screwing speed was regulated by the angle 
at which the speed-ring was held. Any pitch of screw was readily . . 
— ae an infinitesimally small pitch up to about one of one 
inch pitch. 

Mr. D. More had seen this motion of the speed-ring working. The 
only thing in this application of it he would regard as objectionable 
was the angle at which it required to be held to produce the screwing 
action. 

Mr. Robertson said that in order to illustrate the action the draw- 
ing showed far more angle on the ring than was required in practice. 
If the ring was twisted one-sixteenth of an inch it produced a 
screwing speed of about three-sixteenths of an inch every revolu; 
tion. The motion on end could be nicely regulated. 

Mr. James R. Napier asked an explanation of how the end pres- 
sure on the axes of the friction rollers, due to the forward motion of 
the cutters, was disposed of, as shown in Figs. 4 and 5. 

Mr. Robertson replied that the contact pressure in this form of 
screw motion, as explained, was obtained between the periphery of 
the screw barrel on the inside, and by the internal surface of the 
surrounding hoop on the outside, at the opposite points of their peri- 
pheries, so that there was no pressure on: their bearings, and no 
friction except what was necessary to keep them in their angular 
positions. There was end pressure on the nut, but the friction was 
—_ as it was borne by the conical ends of the rolls ac both ends of 
the nut. 

Mr. James R. Napier asked whether the principle, as illustrated by 
Figs. 4 and 5, had been applied to cut screws. The machine for 
boring, especially its application to timber, was very ingenious and 
simple; but he thought that it would be difficult to make use of it 
in cutting screws of the same thread over and over again. 

Mr. Robertson said that in the form of screw illustrated by Figs. 
4 and 5, the thread would be obtained over and over again, at least 
pretty nearly alike in pitch, and would be uniform. He would ex- 
pect, however, that none of these motions could be depended upon to 
give the same pitch over and over again with the exactitude of the 
common screw, which could only give one thread. 

Mr. Gale said it was alleged that by giving to the screw motions 
a very high speed, or over great pitch, the rolls would slide, and still 
a the same pressure on end. For nee pw such as boring iron, 

e thought this action, should it occur, would not be objectionable. 

Mr. Robertson said that the intensity of the force exerted on end 
would be great or small in proportion to the pressure given to hold 
the surfaces of the rolls in contact, and which was easily regulated, 
In boring, suppose the pressure given was just enough for the tool to 
withstand, the action would be as described by Mr. Gale. In one 
instance, at the Glasgow Iron Works, he had seen the passage of the 
bar being straightened accidentally obstructed by another bar being 
lett lying in its way, and indications were given of enormous power. 
He would say that in straightening round bars of 6}in. diameter, the 
force on end would range from ten to twenty tons. 

Mr. W. Smith said that it was well known that some of the Eng- 
lish makers of bars made them straight and ready for use. If the 
Scotch makers could make them straight it would save £1 per ton. 

Mr. M‘Donald said that he had used the bars from the Glasgow 
Iron Company and found them quite straight. 

Mr. D. = was afraid that the application of the principle to 
guns and shot as illustrated by the drawing would not suit. He 
thought that the impact or concussion given to the shot would kaock 
it useless, and that the axis or spindle of the rolls would be broken, 

Mr. Robertson answered that there was no axis or spindle used in 
the guidiog rolls of the form of shot shown by the drawing. In 
this example the rolls were two steel hoops or rings (which he exhi- 
bited in model) which were slightly elastic—their joint diameters 
somewhat larger than the bore of the gun—and were, on being 
entered, compressed together in the bore, and rolled on the surface of 
the gun at opposite points, and on themselves in the centre, and 
when being es rolled along in the slots shown were compressed 
in'o a slightly oval fourm. In this example there was nothing but 
rolling pressure, and no axis was required. He did not think that 
any of the forms shown, either by drawing or model, was the best 
application of the principle in detail on the — Mr. More referred 
to; but held that it was quite practicable to make it sufliciently 
durable to withstand the effect of the explosion and impact given to 
the shot when being fired off. 

Mr. Gale asked how the friction rolls placed in the shot were held 
in their angular positions if they had no spindles? 

Mr. Robertson replied that the rings or rolls were held in their 
angular positions by the slots in the shot in which they were placed 

Mr. W. Simons thought that the objections of Mr. More would 
anply to spherical balls; he was of opi that a ber of spheri- 
cal balls arranged diagonally along the axis of the shot would pro- 
duce the desired rotation. e asked if Mr. Robinson could not use 
more than two guide rvils or rings in the shot with advantage ? 

Mr. Robertson said that any number of guide rings could be used. 
In the model exhibited there were three guiding or screwing pulleys 
used: of course, the greater the number used it made the shot more 
intricate. 

Mr. Downie said the first effect of gunpowder was to tilt the shot 
forward in the head: the result was that in the case of a spherical 
ball, it went out in a series of jolts, and no system of rings or pulleys 
would obviate that Gifficulty. Neither the rings nor pulleys would 
revolve—the manner in which the explosive force is applied prevent- 
ing them. The result of the impact would Jikely be that the shot 
would be knocked to pieces. Any kind of perforated shot, he feared, 
would turn out to be but grape shot. cette, 

Mr. Gale said that, in a recent work which Dr. Fairbairn had pub- 
ished, it was stated that the result of experiments was that balls 
witb a round end were crusbed more easily than those with a flat end ; 
and so a round sot had less effect than one with a flatend. He 
thought that any shot would lose a great part ot its eflect by the 
system proposed by Mr. Robertson. He feared that the friction of 
the rolls would tend to retard the shot, and not carry any dis- 
tance, 

Mr. Day said the lower part of the shot would be fractured. 
When the Armstrong shells were first used, they were bound round 
by malleable iron hoops, and the charge plugged in with a serew. Jn 
many cases. when they were fired into the water the plug was 
forced into the centre, so that it threw off the hoops. 

Mr. Robertson said, with reference to the stability of the shot, 
there were forms of shot used as much perforated as he proposed, and 
the slots need not interfere with the solidity of the shot, as shown by 
the drawings. Shells, fur example, were of a much less solid nature 
than the shot shown, and yet we knew that they were not generally 
broken by the impact of the charge. As to the shot passing out of 
the gun, in a series of jolts, he did not see how this should be so, 
neither did he know any very reliable means of ascertaining such 
a motion, supposing it to be the case. He thought also that there 
would be much less retardation to the shut by the pulleys than by 
the ordinary grooved rifling, which was known to be considerable. 
The whole question of its efficiency, to his mind, resolved into, can 
there be as much rotary guiding uction produced by the frictional 
contact of the rolls as now produced by the grooved rifling? and if 
this was found to be the case its practicability was settled. — 

Mr. Robertson said that the gunnery part of his illustrations had, 
in his estimation, received an over great proportion of attention. 
He trusted that the President and bers would r ber | 
he had givenit only as one application of these screwing motions, 
which, he believed, would through time become very numerous, 
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Grants of Provisional Protection for Six Months, 

2080. Wituiam THomas CoLz, Wentworth-road, Bow-road, Middlesex, 
HeENrRy Srink Smitu, Campbell-terrace, Hill-street, Peckham, Surrey, 
and AuGusto Soakes, Seething-lane, London, *‘1mprovements in appa- 
ratus for obtaining and applying motive power to various useful pur- 
poses.” — Petition recorded 11th August, 1865. 

2606. JuAN ADoLYUR Leon, Liverpool, “Improvements in means and appa- 
ratus to be employed in the manufacture of sugar.”—A communication 
rg Absolon Hippolyte Leplay, Paris.—Petition recorded 10th October, 

865. 

2936. Henry CLivtox, Birmingham, “ An improvement in the process for 
making butter.” —Pet:tion recorded 15th November, 1865. 

2952. KicuAkD JonEs, Botolph-lave, London, ** Improvements in preserving 
animal and vegetable substances, and in means or apparatus employed 
therein.” —Fetition recorded 16th November, 1865. 

2962. Parrick Joseph FALLON, Carystort-avenue, Black Rock, Dublin, 
“Improvements in the treatment of spirituous liquors.”— Petition re- 
corded 17th November, 1865, 

£977. ANGELO VrsconaLl, Claverton-street, §t. George’s-square, London, 
‘** A new appliance of the elec’ro-magnetic apparatus to increase the 
adherence of locomotive engine wheels to the rails.’—Petition recorded 
20th November, 1865. 

2902, Witttam Gray, Epwarpd Gray, and Joun Gray, Saint Philip’s 
Works, Shetlield, Yorkshire, ‘* lLmprovemeuts in the manufacture of 
beaters for threshing machines."—Petition recorded 21st November, 1865. 

3014. Henry Jonn Cox, Aston, near Birmingham, and Wituiam Loacu, 
Birmingham, “ Improvements in the manufacture of air-tight c:ffins, 
and in the mode of ornamenting or finishing the same; as also in the 
xpplication of a material or composition not hitherto used in their pro- 
duction,” 

3016, JuLes WauTuier, Dalston, Middlesex, “Improvements in obtaining 
motive power, and in apparatus employed therein.” 

3018, Josepu Wutiwortu, Manchester, ** Improvements in casting iron and 
steel, and in apparatus emploved for this purpose,” 

3020, SamorL Cotixy Satter, Market Drayton, Shropshire, “An improved 
apparatus tor shrinking cotton, woollen, and other textile fabrics,” 

3022, WILLIAM Epwarb Newton, Chancery-lane, London, “Improvements 
in shields for trunks or packages”"—A communication from Aliord 
House and Henry Alonz» fou-e, Bridgeport, Connecticut, U.S. 

3024. AL¥rep Vincent Newroy, Chancery-lane, London, “* Improvements 
in the construction of railways, and in spikes for securing the rails in 
position. ’—A communication from John McMurtry, Lexington, Ken- 
tucky, l —etitions recorded 2ith November, 1865, 

2026, JaMes Draper aud WILLIAM Lseci, Wigau, Lancashire, ‘Certain 
eepevesonts in water gauges to be employed in connection with steam 

yollers,” 

3027, Joun ArnowsmitH, Bilston, Staffordshire, ‘‘ An improved machine or 
apparatus for shapmg and forging iron.” 

5028, Ricard THOMAS HoTuersaLL, Darwen, and SamMukn CooK and 
WILLIAM Levey Hackise, Bary, Lancashire, ‘Improvements in ma- 
chinery for the manufacture of healds for looms for weaving.” 

3000, FREDERICK TRACHSEL and WILLIAM HALL, Manchester, “ Improve- 
ments in mouldings for casting steel, iron, and other metals,” 

2031. GEORGE TOMLINSON BousrikLD, Loughborough Park, Brixton, Surrey, 
“Improvements in making wrought iron.”"—A communication from 
Charles Meredith Dupuy, Brook'yn, King’s, New York, U.S.—Petitions 
recorded 25th November, 18€5, 

36. JOUN PHILLIPS BARAGWANaTH, Upper Thames-street, London, “ A 
combined adjustable spanner, tube cutter, and pipe wrench "—A com- 
municatien from Henry Hitchivgs Baragwanath and Martin Van Wisker, 
New York, U8. 

3038. WiLLIAM Hupeson, 
will boxes.” 

2010. WitttAM Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in machinery for entting mouldings in wood.”—A communication from 
John Bartiett Winslow, New York, U.S. 

8041. WittiAmM Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery to be used in the manufacture of paper.”—A communication 
from Heinrich Voelter, Rue St. Sebastien, Paris, 

30%. WILLIAM Konent LAk&, Southampton-buildings, Chancery-lane, 
London, ** An improved composition for ensmel, paint, varnish, cement, 
+r plaster.”—A communication from Wiliam Barney Watkins, New 
York, U.S. 

30+4. Wicutam Ropert Lake, Southampton buildings, Chancery-lane, 
London, ** fwprovements im shaft shackles."—A communication from 
Jonis Hollenbach, Belleville, New Jersey, U.8.—Petitions recorded 27th 
November, 1865, 

3049. kpwarp Daucker, Rue Gaillon, Paris, ‘* Improvements in the manu- 
facture of stays, corsets, and other similar articles.” 

5050, Lours Destke Carnonnter, Rue de la Chaussée d’Antin, Paris, 
* Improvements in apparatus for preventing draughts of air betweea the 
floor and the lower parts of doors.” e 

3051, WitntamM Siatons and Anpikw Brown, Renfrew, N.B., ‘* A new or 
impreved method of preventing the escape of heat frum steam cylinders,” 
— Petitions recorded 28th November, 1865. 

8056. tsennt ADRIBN BONNEVILLE, vorchester-terrace, Bayswater, Middle- 
rex, *liprovements in covermnys for the head.”—A communication from 
Alfred Apard, Rue de Rambuteau, Paris. 

3057. Thomas Laurin, Cockburn-street, Edinburgh, “ An improved piece 
of fornitere convertible into a seat with back on either side, a seat with 
desk on either side, or a seat with tuble on either side.” 

3 60, James sToKES Dudley, Worcestershire, and Tuomas Gray, Birming- 
ham, ** Certain improvements in the mavufacture of brushes. 

2062, tomas Lancastre, Bootle, ear Liverpool, ** Improvements in the 
mean or apparatus for economising and inducing more perfect combus- 
tien of fuel in furnaces.” - /etiticns recorded 29th November, 1565. 

3071. WiLtiaAM THompson, Lower Gardiner-street, Dublin, ** Improvements 
iv fining, purifying, and meliowing spirituous liquors by combining there- 
with otter sub-tances for the production of a new spirituous or vinous 
compound therefrom.”" 

3073, JoUN Kerroot, Blackburn, Lancashire, ‘ Improvements in the ‘ top 

Hers’ employed in the manufacture of fibrous substances.” 

Joun Gamarn, Albert Veterinary Coll)ge, Bayswater, Middlesex, 
© Improvements in disinfecting stables and catile sheds, and in the appa- 
ratus employed therein.” 

8077. James Lew Norton, Belle Sauvaze-yard, Ludgate hill, London, and 
JAMES LANDLESS, Nelson, near Burnley, Lancashire, “ Improvements in 
upperatus for registering the speed of machinery and apparatus for 
registering the pressure of sicam and other fluids."—Pet:tions recorded 
50th November, 1885, 

£0-1, Joun Wirsox, Birmingham, “ Certain improvements in the ma- 
nufacture of knobs tor doors, cupboards, wsh-pans, and for other like 
purposes,” 

308%, Isaac Jonn Hanpury and Cuarurs WILKINS, Aston-juxta-Pirming- 
hom, Warwickshire, “ Certain improvements in the manufacture of 

callipers, and dividers,"—Petitions reccrded 21st Di cember, 

















Bradford, Yorkshire, “ Improvements in screw 





















Stay, WILLIAM JonNston, Glasgow. 
lamps, lanterns, and gas tittings 

5%. Eowarp Scott, Manchester, “Certain improvements in looms for 
weavi y."—A communication from Wilhelm Gminder, Ratiingen, Wur- 
temberg, 

8C98, Tuomas ALDRIDGE Weston, King’s Norton, Worcestershire, “ Im- 
srovements in apparatus for raising, lowering, and moving heavy 
bodies, and for transmitting snd arresting motion fer various purposes,” 

BOOS, Ebwanb Brows WILson, Edinburgh, N.B,, “ liprovements in fur- 
tent \s 

097, Kicuarp Cook Hathersage, Derbyshire, *‘ An improved stretcher for 
umbretias and parasols.” 

3009. THOMAS Bet, Plaistow, Ersex, “ Improvements in treating the oxide 
of iron, residues of gas, purifying in order principally to extract sulphur 
therefrom.” 

SLOL, Thomas Newton Bernie, Gowan, Lanarkshire, N.B., “ Improvements 
tm apparatus for divtilling oils and condensing vily vapours.’ —Petitions 
recorded 2nd December, 1865, 

S109, WILLIAM pRARDMORK, Parkhead, Lanarkshire, N.B., “ Certain im- 
provements in the construction of forge furnaces,” 

SUL, ALrrep Parar and Ricnakp SAMUEL Das, Manchester, “A 
new colouring matver for producing scariet colours upon woven fabrics 
and yarns.” 

S118. bpwin Crartrs Hones, Florence-street, 
provements in the construction of breech-loading fire-erms.” 

S115, Joun Tomtixson, Eden Mount, Carlisle, Camberland, “ Improve- 
ments in the manufacture of disinfectants."—Petilions recordet 4th 
December, 1865. 

Slie. 2bALIP ALBERT Muntz, Keresley, near Coventry, Warwickshire, 

*Improvemens ia the manufacture of metal tubes,” 

3119, RICHARD ArcuimaLD BROOMAN, Fleet-street, London, “ A new or im- 
proved cemeneé or composition applicable to the ayglomeration or mould- 
ing of various materials, and to other useful and decorative purpo- es,” 

~4 communication from Stanislas Sorel and Envle Justin Mevicr, 


Lanarkshire, N.B., ‘ Improvements in 
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Islington, London, ** Im- 
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S.<s. e0HN Paest, Henry Harrison, and Brannarp Roreer, Bedford 
Leh, Lancashire, “ Certain improvements in msulators for electrical 


pu \ 

3128, isaac Houpen, Bradford, Yorkshire, ‘‘ Improvements in means 
2 apparatus for preparing and combing wool and other fibrous sub- 
stances,” 





$127. Grorcr Epmunp Dontstuorpr, Leeds, Yorkshire, ‘‘ Improvements 
in machinery employed when getting coal and other minerals.” 

3129. Epwarp Hrapiy, Cambridge, ‘* Improvements in the manufacture 
of tanks, baths, mangers, and other vessels.”—Petitions recorded 5th De- 
cember, 1865. 

2131. Josepn Taytor, Birmingham, ‘‘ Certain improvements in the ma- 
nufacture of railway chairs, and in the manner of securing rails thereto.” 

3135. Huesny BerkeLEY HAMILTON, East-street, Manchester-*quare, Mid- 
diesex, “Improvements in the construction or manufacture of metal 

edsteads.” 

3137. George MacponaLp, Aston, near Birmingham, ‘‘ Improvements in 
machinery or apparatus for cleaning and ginning cotton and other fibrous 
substances.” 

3139. Jonn Henry Prrrer, Boundary-road, St. John's-wood, and THomas 
WILLIAM ToBin, Watson’s-road, Wood Green, Middlesex, ‘* Improvements 
in apparatus for illusory exhibitions.” 

3141. Witutam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in steam boilers, and in the furnaces and grates thereof, the same im- 
provements in furnaces and grates being also applicable to other fur- 
paces end to stoves."—A communication from Robert Winslow Davis, 
Flushing, and Daniel Davis and Henry Sheldon Anable, Long Island, 
New York, U.S. 

3143. NanuM SALAMON and WituiaM Joun Lawrence Davins, Ludgate- 
street, London, ‘Improved machinery for manufacturing sewing ma- 
chine needles.,”"—Partly a communication from Joseph Thorne, New 
York. U.S. 

3145. Wituiam Hovenuton Ciansurn, Norwich, ‘“‘ Improvement; in the 
iwanufacture of shawls and similar ornamental weavings.”—Petitions 7¢- 
corded tth December, 1865, 














Invention Protected for Six Months by the Deposit off 
Complete Specification. 
3184. Norman Wittis Wueeier, Brooklyn, King’s, New York, U.S., 
* Improvements in steam boilers and in apparatus adapted tor cleaning 
the flues of boilers.”—Veposited and recorded 9th December, 1865, 





Patents on which the Stamp Duty of £50 has been Paid. 


Isaac Houpen, Bradford, Yorkshire.—Doted 18th December, 1892. 

». Isaac HoLpEn, Bradford, Yorkshire, — Datel Isth lrecember, 1862. 

Ronert Lutuy, Thavies’-inn, London.—Dated 10th January, 1863. 

31. CHARLES HANCOCK, West-street, Smithfield, and STEPHEN WitLtamM 

SILVER, Bishopsg street, London.—Dateu 12th December, 2. 

3379. Georax AvuGustus Huppakt, Brynkir, Carnarvonshire,—Dated 17th 
December, 1862 

$397. WinniAM Siti Lonariper, Alderwasley, Ironworks, Ambergate, 
Derbyshire.—Dated 19th December, 1862. 

33:6. James Woop Baker, Bury, Lancashire.—Dated 
1862 

3384 Joun CLayton,Wolverhampton, Staffordshire. —Dated 18th December, 
1862 
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13th December, 
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Buake.y, Montpelier-square, Middles: x. 





34 4. ALYXANDER Turoriuint 
—Dated 20th Deeember, 1862. 
2366. Witntam Tonous, Bradford, Yorkshire.—Dated 17th December, 186: 


Patents on which the Stamp Luty of £100 has been Paid. 

39. James Howarp, Bedford.—Dated 5th January, 1859. 

25 6. JONATHAN WAKDILL, Commercial-ruad East, Middlesex.—Date] 15th 
December, 1858. 

23896 James Kerr, DBedford-terrace, Trinity-square, Southwark.-—Dated 
17th December, 1858. 

2000. James MacKenzie, St. Martin’s-le-Grand, London.—Dated 18th De- 
cember, 1848. 














Notices to Proceed. 

2014. Hexry Duncan Preston CunnixauaM, Bury House, Alverstoke, 
Hants, ‘“‘An improved method of working guns.”—Petition, recorced 
8rd August, 1865. 

2019. PaTnick RKopertson, Jeffrey-square, St. Mary Axe, London, ** Im- 
provements in brewing and distilling, alsu in drying yeast, and in the 
apparatus employed.” 

2022. Joun GauKnoerr, Hebden Bridge, Yorkshire, and Joun Dopgron, 
Burnley, Lancashire, * Improvements in machinery or apparatus for 
sizing, drying, and beaming varns of cotton or other fibrous substances,” 
— Petitions recorded 4th Avgust, 1865. 

£037. THomMas SMITH and Joun BRooK, Rodley, near Leeds, Yorkshire, ** A 
self-acting coupling for railway carriages and wagons,"—Vetition recorded 
5th August, 1865. 

2047. Louis Joun Crossiey, Halifax, Yorkshire, “Improvements in elec- 
tric telegraph apparatus.”"—A communication from Louis Brequet, 
Paris. 

2051. Mattuew Piers Watt Bourton, Tew Park, Oxfordshire, ‘ Im- 
provements in generating steam, and in heating steam and aeriform 
fluids.” — Petition recorded 7th August, 1865, 

2057. JAMES GALK, jun., Devonshire-terrace, Plymouth, ‘* Improvements 
in prepering and treating gunpowder, in order to render the same 
non-explosive, and tv protect it from damp.”— Petition recorded SthAugust, 
1865. 

2063. StEragN Law and Josren Law, Wolverhampton, Staffordshire, “ Im- 
provements in breech-iouding fire arms.” 

2064. CHARLES West, Queen’s-place, Kennington-road, Surrey, “ Appa- 
ratus for giving immudiate warning of urdue heat, whether occasioned 
by tire, spontaneous combustion, or any other causes of leakage in ships, 
a dof the sudden irruption of water, and of the accumulation of chuke 
damp in mines.” 

2067. Baknanas Russ and Epwarpd GANDELL, jun., Lambeth, Surrey, “ Im- 
provemeuts in the construction of sewing machines, particularly adapted 
for sewing sacks and bags.” 

2070. Lupwieé =cHap, Warrington, Lancashire, ‘*‘ Improvements in the pro- 
duction of violet colours from magenta for dyeing and printing,” —Petitions 
recorded 9th August, 1865. 

2073. Joun InouamM, Henry lNewam, and James Broapuey, Halifax, 
Yorkshire, * Improvements in looms for weaving.” 

2074, Cuauncey Orkin CrosBy, New Haven, Connecticut, U.S 
ments m machinery or apparatus for the manufacture of needies. 
Petitions recorded 10th August, 1865. 

2080, WiLttiaM THomMas Cot, Wentworth-road, Bow-road, Middlesex, 
HENRY Spink SwiFt, Cam) beil-terrace, Hill-street, Peckham, Surrey, and 
AvGusto Soars, Seething-lane, London, “Improvements in appa- 
ratus for obtaining aud applying motive power to various useful pur- 
poses,” 

2082. Ricuarp DovGLas MoreGax, Hay, Breconshire, “Improvements in 
the couplings or fastenings of railway carriages or trucks,” 

2083. RicHarD ARCHIBALD Brooman, Fieet-street, London, ‘“* Improvements 
in treating and printivg threads employed in Weaving.”—aA comimunica- 
tion from Stanislas Vigoureux, St. Denis, France. 

2086. TuoMas ENGLIsu StRPHENS, Liverpool, ** Improvements in and ap 
cable to railway carriages, to enable passengers (0 pass from one con. 
partment to another, and to give signals on trains n motion,”—Petitins 
recorded 11th August, 1865. 

2091. WitLIAM bULLoUeH, Blackburn, Lancashire, ‘Certain improvements 
in looms tor weaving.” —Petition recordec 12th August, 1865. 

2097. Freogrick Brampton, Birmingham, “ luprovements in files or 
holders for holding letters and music, and for other like purposes.”—/eti- 
tion recorded 14th August, 1°65. 

2103. Kevupen Cornebivs LILLy and James SUNDERLAND, Birmingham, 
** Improvements in fastenings for sleeve inks, solitaires, brooches, aud 
other articles of jewellery.” —-/etition recorded 15th August, 1865. 

2126, RicuaRD ARCHIBALD Broomay, Fieet-street, London, ** Lmprovements 
in washing fabrics and threads, and in machinery employed therein.” —A 
communication from Stanislas Vigoureux, St. Denis, #rance.—etition 
recorded \7th August, 1865. 

2134. Jos1an Latimer CLakk, Beechmont, Sydenham-hill, Surrey, “ Im- 








.. “* Improve- 
” 








provements m apparatus tur raising and recovering submerged tclegraph | 


cables,” 

2137. Ricuarp ARCHIBALD BroomaN, Fleet-strect, London, ‘‘ Improvements 
in the manufacture of cast steel and cast iron, and the manufacture of a 
mixed metal.”—A communication from Emile Mertin aud Pi-rre Emile 
Martin, Paris.— Petitions recorded 18th August, 1865. 

2170. DonaLp McKetiar, Glasgow, Linark-bire, N.B., “ Improvements 
im lithographic and copper-piate printing, and in the machinery or 
apparatus connected therewith.”— Petition recorded 23rd August, 1865. 

2173. Joun Moopy, Goole, Yorkshire, ** sauiprovements iu floauny iishts, 

eacons, floating batteries, and other? vessels."—/etition recorded 24ta 

dugust, 1865. 

Tuomas Wric.tey and Marcus Brown Westigad, Manchester, 








sliding windows used in dwellings and in railway aud other vehicles, and 
for an improved apparatus for effecting the sail purposes.’—/'ctition 
recorded 30th August, 1865. 

2244, HENRY CLAKKE ASH, Lupus-street. Pimlico, Middlesex, *‘ Improve- 
ments in ice safes.’ —Vetition recorded 3lst August, 1805. 

2266. WittiaM CLARK, Chancery-lane, London, * luprovements in the 
permanent way vf railways."—A communication from Julies Vau- 
therin, Boulevart St. Martin, Paris.—Petition recorded 1st September, 








253s. WinttiamM Epwarp Newron, Chancery-iane, London, “ An improve- 
ment in machinery tor spmving, twisting, doubling, and winding yarns 
or threads.”"—A communication from Arsene Luyssen and Gaspurd An- 
drieux, St. Pierre, France.—Petition recorved 3rd October, 1865. 














*An improved method of retains and preventing the vibration of | 


} the rudder trunk usually is, The fan-wheel shafe 


2578. JoHN CunniINGHAM. Liverpool, *‘ Improvements in the construc. 
tion of tire-proof fluors fur buildings.”—Petition recorded 6th October, 
1865. 

2606. JEAN Apotrne Leon, Liverpool, ‘‘ Improvements in the means and 
apparatus to be empl-yed in the manufacture of sugar.”—Partly a 
communication from Absvolon Hippolyte Leplay, Paris.—Petition recorded 
10th October, 1865. 

2885. CuarLes Cocukank, Woodside Ironworks, near Dudley, Worces- 
tershire, ‘‘ Improvements in apparatus for separating dust from the 
gases evolved irom blast furnaces.”—Petition recorded Sth Noveiber, 
1865, 

2899. Henry Carnegote Carpan, Rue de Dunkerque, Paris, “An improved 
metronome or apparatus for measuring intervals of time.”—Petition 
recorded 11th November, 1865. 

2958. Joseph Rock Cooper, tirmingham, *‘ Improvements in breech-load- 
ing fire-arms.”— Petition recorded 17th November, 1865. 

2992. WILLIAM GRay, Epwak> Gray, and JOuN Gray, St. Philip's Works, 
Sheffield, Yorkshire, ** Improvements in the manufacture of beaters for 
thrashing machines.”—Petitions recorded 21st November, 18 

3018. Joseph WinitworTu, Manchester, “ Improvements in c 
steel, and in apparatus employed for that purpose.” 

3022. WitntaM EpwarpD Nrewron, Chancery-isne, London, ‘Improvements 
iu shields for trunks or passages.” —A communication from Alfred House 
and Henry Alonzo House, Bridgeport, Connecticut, U.S. 

3024. ALFRED VincENT NEWTON, Chancery-lane, London, “ Improvements 
in the construction of railways, and in spikes for securing the rails in 
position.”—A communication from John McMurtry, Lexington, Ken- 
tucky, U.S.—Petitions recorded 24th November, 1265. 

034. GeoRGE ToMLINsON BousFixLD, Loughborough Park, Brixton, Surrey, 

Imvrovements in making wrought iron.”"—A communicwion from 
Charles Merecith Dupuy, Brooklyn, King’s County, New York, U.s.— 
Petition recorded 25th Novewber, 1865. 

3047. CuAKLES HeNrY NEWMAN, Chertsey, Surrey, “‘ A new kind of unfer- 
wented and unintoxierting malt liquor which shall keep sound for any 
period of time.”—P+tition recorded 28th November, 1865, 

3071. WILLIAM THomrsun, Lower Garainer-street, Dublin, “ Improvements 
in finisy, purifsing, ! mellowing spirituous liquors by combining 
therewith other sub-tances for the production of a new spirituous or 
vinous compound therefrom.”—Petition recorded 30th November, 1865. 
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And notice is hereby further given, that ail persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (aud 
of the Journal) in which this notice is issued, 
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pt of the amount 
vrice and postage. Sums exceeding must bewemitted by | - 
otfice Order, : payable at the Post-office, 5, High Holborn, or 
Bennet Woodcroft, her Majesty’s Patent Office. 











ABSTRACTS OF SPECIFICATIONS. 


The following descriptions*are made from Abstracts prepared expressly for 
‘Luk ENGINbiR, at the office oy ker Majesty's Commissioners of I’atents. 
Cuass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Miils, Gearing, Boilers, Fittings, §c. 

1447. J. A. Wrinricn, Mulhouse, France, “ A new system of ro'ative machines 
to be used as steam engines and water pumps.”°—ated 2th Muy 
1865. 

This vention not be described without reference to the drawin:s. 
1451. M. Conen, Fenchurch-street, London, ** Construction of furnaces or 

fire-places.”"—A communication.— Dated 26th say, 1865. 

This invention relates 10 improvements mm locomotive, marine, and 
stationary furnaces, whereby the combustion of fuel may be economically 
effected without the emission of smoke. In each arrangement the fire-bars 
are set transversely of the tire-place, and they form an inclined bed for the 
fuel. The air for supporting combustion enters above the fuel, and passes 
with the gases evolved from the fuel out of the fire-box through horizontal 
spaces formed by the fire-bars, ‘These bars are cast with rectangular 
lamps at their ends, which lumps fit into siots formed in inclined side- 
supporting bars. ‘he bars are so arranged that they over-lap one another, 
and thus prevent portions of coal from falling through, while ample space 
is left between them for the combustion and flame to escape. The fice of 
the bars presented to the fuel is incline 1 and slightly hollowed longi- 
tudinally, and the rear is wedge-shaped. ‘This description of the form of 
grate applies to marine, locomotive, and stationary furnaces. In the case 
of locomotive furnaces it is preferred to bring the air from an under ash-pit 
(which is capable of being closed by a valve), and leading it upwards in front 
ot the ordinary ash-pit to the upper part of the fire-box.—Not proceeded 
with, 

1468. H. MOosELy, Olveston. Gloucestershire, “* Machine for obtaining motive 
power, &e.”—Dated 29th May, 1865. ‘ 

Tis vention canuot be described without reference to the drawings. 
1469. P. Youne, Manchester, ‘‘ Construction of furnaces.” —Dated 29th May, 

1865. 

‘The patentee claims the use and application to double-flued steam boiler 
furnaces of @ wrought or cast iron metallic casing, upon the front of which 
casing the furnace doors are swung, and through which casing the smobe 
generated in eituer furnace may be passed to the other jurnace and there 
be consumed. 

1504. D. Hancock, and F. Barnes, High Wycombe, Bu “ Obtoining 
motive power, together with certain machinery or apparatus for applying 
the sa ne.” — Dated 1st June, 1865. 

This imvention is carried out as follows:—Upon a sbaft or axle, by 
preference hollow, the inventors insert a series vi radial arms, also hollow 
aud perforated at their outer ends, To the outer end of eac shaft they 
attach fleaible vessels capable of expansion and contraction, and made, by 
preference, of india-rubber, The hollow shait Is monnted and is free to 
revolve on another shaft or axie, Which is formed with two valves in it on 
opposite sides, One of these vaives is in communication with a pipe 
through which air, gas, steam, or other fluid is conveyed to one radial arm 
at a me, and when air 1s used from a bellows, fan, or other appliance for 
generating the same. The other valve allows the air or other fluid to 
escape from the radial arms. To apply the apparatus the inventors place it 



































| in atank or vessel containing water sutliciently deep to cover or nearly 


cover the top of the fiexible vessels attached to Lhe arms ; supposing air to 
be used they admit it to the arms and thence to the vessels, voiding to 
the direction in which the wheel is to revolve, One vessel is first filled, 
and the buoyancy thereof causes it to rise and the wheel, consequently, to 
tlexibie vessel rises the next vessel becomes 
, Ba BO Oh 

the other 





commence rotating ; as th 
tlled with air by the orifice in its arm coming opposite the vaive, 
tor all the vessels until they get over the centre of gravity, 
valve then opens, and the air trom each vessel successively escapes as tis 
arms descend until the vessels are again filled on the other side and rise as 
before descrived.—Aot procceded with, 





Cxiass 2.—TRANSPORT. 
Including Railways and Plant, Road- Vaking, Steam } 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, 
Harness, Ge. 
1isl. J. Joruina, Bis! « 
and steers 
This appara 


Vessels, Ma- 
Carts, 


Apparatus for pr} clliua 









armou 
} UES '— Dated Sut 
s cobsists OF a hollow ver 





n which is fixed a cir- 





cular case, Open In the ce tre, to alloy ente r when open ior 
nbout one-third, more oc jess, of its cireuntere nee, to alow the water lo 


tuside of the hollow shaft rotates another vertical shaft, 


fan or fanner wheels, having two, three, 
bh, when in motion, cause the water to pass Ireely out 
y the r astern, or alteriug the direc- 
i by causing the hollow 


pass freely out. 

on which is fixed : 
jams, or biac 
of wecase, For 
tion of the vessel's mot ‘ 
shait with the case to revelve or turn until the © ng in its circunslere a od 
allows the waler to e-cape in the direction dered; i will — a» be 
necessary to reverse the engines y other rudder requirec, ne 


nor 38 auy : 
apparatus may be fixed near the stern post, aud the shatts pass Up where 
u fc may be driven frum avove 


hire or wore aribs, 
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or below the circular case, as mey *¢ desired. 
1492. R. Howanti, Gloucester-crescent, Paddington, 
creasing thesaicly of railway possenge’s and Wains, syynallan 


** Annaratus sor m- 
lighting, 





: of kh iruins, diso Jor 
aed forming a communwatwn between all paris of such irains, dso J 


ecuring the carriage dvors.”—Dated 3st May, 1805. , , 
The First of tuese improvements cons sts in so Hiting and making the 
foot-beards of railway carriages that they way form @ continuous } — 
or gangway along the sidesof the train. = fhe he At improve went con nists 
in the introduction of a shaft and levers alons each side of tue carilages, 





Dec. 22, 1865. 


THE ENGINEER. 





























and coupied at the ends, carrying rising and falling steps at the doors, and 

securing the doors thereby. Another improvement relates to the mode of 

lighting the carriages and signal lamp by gas. For this purpose the in- 
ventor places compressible gas-holders undcr the seats, on the tops, or 
under the carriages.— Not proceeded with. 

1493. T. Rogers, Oregon-terrace, Peckham Rye, “ Apprratus for signalling 
on railway trains, and effecting communication between passengers and 
guerds, or others in charge of such trains.’—Dated 31st May, 1865. 

According to this invention communication is effected between the guard 
or others at une end or part of a train, to the engine-driver, or vice versa, 
by means of cords or other bands or chains conducted under the middle of 
the carriages, or otherwise along the train, These cords, bands, or chains 
are supported between pulleys or other guides to each carriage, and th y 
are formed in parts connected together, so as to be separable at cach 
carriage, for facility of varying the length of the trains, the parts being con- 
nected together by spring hooks, or other suitable connection, while each 
end or other suitable part of such cord, band, or chain, is connected to a 
lever and clapper to act on a bell, gong, or other suitable alarum, and to 
a lantern for night signal, to attract the attention of the engine-driver, the 
guard, or others in charge of the train.—Not proceeded with. 

1495. F. Haze.pine, Lant-street, Boiough, “ Construction of vans, wagons, 
cr carts employed fur transporting furniture and other goods on common 
roads and rarlways.”—Dated 3ist May, 1865. 

This inventicn consists in substituting wrought iron lattice-work, or a 
com}ination of iron and wood-work, on the girder and tension principles, 
in place of the ordinary wooden framing at present employed in the con- 
struction of vans, wagons, or carts, and in covering the whole with corru- 
gated metal (zinc by preference), mahogany pannelling, tarpaulin, Macin- 
tosh, or other suitable material, and further in arranging or disposing the 
rods employed to form the sides of the vans, wagons, ur cart<, either in 
paralle| lines to each other, or diagonally to the bottom sides of the vaus, 
wagons, or carts.—Not proceeded with. 


1496. W. A. Brown, N-weostle-upon-Tyne, ** Mechanical arrangements Jor | 


steering ships and other navigable vessels "—Dated 31st May, i865. 

This invention is carried out as fellows:—Wheu the steering wheel is 
situated on a stage amidships, the inventor fixes on the axis of the said 
wheel a spur whee!, which gears into another spur wheel mounted imme- 
diately under the tormer spur wheel; the bottom wheel aforesaid gears 
into a toothed rack mounted horizontally in suitable guides, To each end 
of this rack he connects one end of a chain, which passes over pulleys 
suitably placed along the;gunwale of the ship; the other ends of the said 
chains are connected to a long arm or lever fixed on the head of a rudder- 
post. 
a toothed quadrant, to neutralise or lessen the tremuious or vibratory 
motion of the rudder. He does not intend to limit himself to two spur 
wheels and ove rack aforesaid, but proposes, as a further security, to use a 
second steering wheel fixed on the opposite end of the axis of the former 
wheel, and to employ spar wheels and a rack similar to those already 
described, thus forming a double-action steering wheel, which can be u-cd 
by a man at cacti wheel ; or, if desired, one of the said wheels may be dis- 
connected, and the single-action only be brought intouse. He also pro- 
poses to adapt a stop to the rack bar aforesaid to hold the radder in a ixed 
position when it is required to back the ship.—Not proceeded with. 

1502. H. Martin, Leicester, “‘ Apparatus for signalling on railway trains 
and for effecting communication between parts of such trains.’—Dated 
lst June, 1865, 

In carrying this invention into effect sliding bars or rods are applied to 
the compartments of a train of carriages, and they are connected together 
in pairs, so as to be simultaneously moved in opposite directions, in order 
that signals carried by them may be exposed to view or withdrawn tiere- 
from at each side of the carriage. These rods or bars are retained in posi- 
tion to withhold the signal from view by a stop, while the tendency of them 
is to be brought into view by the action of spring or other pressure when 
they are released from such stop. ‘The releasing is effected by a stud or 
tappet from an axle acted upon by a lever handle or winch in position to 
be worked by a passenger. The inventor also applies indicating apparatus 
in the compartments appropriated to those in charge of a train to indicate 
in such compartments the particular part of a train where attention i, 
required. — Not proceeded with. 

1511. T. Hust, Preston, ‘* Construction of the permanent way of railways.” 
—Dated \st June, 1865. 

This invention consis:s, First, in the division of each sleeper into two 
parts or halves longitudinady throughout its whole length, one end of each 
part or half having a projec ion upon its upper surface, which fits against 
the inside of the rail, the other end having a similar projection which fits 
against the outside of the rail; the projections on the other half of the 
sleeper are placed in the !reverse position as regards the rail, which is 
gripped between the respective projections by a wedge or wedges, or by 
bolts. Secondly, ia the division into two halves longitudinally of only a 
portion of each end of the sleeper, the central portion being sul d and 
secured to the above mentioned halves by bolts. Thirdly, in the division 
transverse!y of the sleeper into two or more parts, so that in the event of 
fracture of any one part the entire sleeper is not rendered useless, but may 
be repaired by simply replacing a sound part for the fractured one, 
Fourthly, in having a rib or ribs or corrugations on the underside of the 
sleeper, in order to give the desired stiffuess and strength, which rib or 
ribs, or corrugations, may, if necessary, be so arranged as to prevent the 
bolts which secure the rail and sleeper together from turning round. 









Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

1440. H. E. Newron, Chancery-lane, London, ** Improvements applicable 
to spinning, weaving, and knitting machines."—A communication, — 
Dated 25th May, 1s 

This invention consists in the employment of electricity to stop the 
motion of spinning, weaving, and knitting machines when any breaksges 
occur during the working, such as the breaking of the weft or warp threads, 
or any derangement of the headles or other of the working parts of the 
machine. To thisend an electric circuit is estgblished between the maiu 
body of the machine and a special apparatus fixed to the machine, but 
separated from it by means of some insulatmg substance, such as ivory, 
glas-, gutta-percha, or caoutchouc. This special appara_us consists of an 
arm fix: d to the body of the machine in any suitable position, and carrying 
atits upper end a small piece of wire, which works round a pin or stud 
fixed on the arm, and at the other is bent into the form of a hook in order 
to receive the thread which keeps it iu position. When the thread breaks 
it brings into action #n electric bell, and releases the hooked piece of wire, 
which falls against anvther piece fixed to the arm horizontally, and thus 
completes the circuit, The piece is fixed to the bar by means of ivory or 
other suitable insulating substa: ce, and at the other end is hooked to 
receive the netallic thread or wire. In order to detect a hole in tne fabric 
sma}! rollers attached to springs are tixed under the fabric to the machine. 
The rollers bear agamst the fabric, and on passing over the slightest 
defect they will come into contact with the electrical apparatus. 1t will 
thus be understood that the fault which occurs in the work is the sole cause 
that produces the electric current, and this contact causes the electric bell 
to strike auiomatically, and thus draws the attention of the attendant, 
The cous m of the electric circuit will also act upon the lever which 
governs the driving belt, and the machine will be stopped automaticaily at 
the same moment that the defect in the woik takes place. 

1443. M. Henry, Fleet-street, London, *‘lmprovements m treating fibrous 
meterials and texli'e futrics, and mm producing soap.’ — A communication. 
—Lated 26ta Muy, 1865. 

For tiiese purposes the material or fabrics are heated with caustic 
alkalies, as, fur example, caustic soda or potash, and with vii, or any 
Oleaginous substance in an open or close vessel, and by using these agents, 
Combined with the employment of heat, the fibrous substances and fabrics 
wil be boilea, scoured, guamed, ungummed, cleansed, or purified, and in 
some C¥es an improved fabric will be obtained, and the alkali and oil or 
fat, combining with the gummy or resinous matters, will produce soap, — 

ot proceeded with. 




















1445. W. Cuan, Chancery-lane, London, “ Knitling machines."—A commu- 
nication ated 26th Man, U>6o. 

that class of knitting machines that employ 
One part of the invention relates to the manne: 
xht rows of needles in @ kuitting machine, eo that 
’ : rate alvernately, one row while the yern is ; asain: in one 
direction. and the other while the yarn is passing in the opposite cirection, 
uniting the work produced on the two rows of vecdles at the ends of tie 
rows, Another part relates to the construction of the cams for operating 
the needles and the manner of operating such cams. 
manner of supporting the sliding carriage. Another to the manner of 
covstructing the jacks. Another to the manner of Griving the sliding 
cattioge, Another te the construction aud operation of the yarn guide or 
carrier, and to the meaus for driving it. Another to a novel construc ion 
of latch openers. Another to means for connecting suitable we ights to the 
work when beginning a new fabric. Anotber to an apparatus for setting- 
up work on # kutting machine, by means of which the work of setting up 
the inec somplished without the aid of old work, The inveunon 


This invention reiates t 


reedies, 
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cannot be c.ibed without reference to the drawines 
1464. J. teixmicn, Haut Rhia, France, ** Machine for washing raw 
materials, worked out or unworked, to be employed in the manufacture v/ 





Se "Dated 29th Mav, 1865. 
This le Vention canuel be descrived without reference to the érawings.— 
Not proceeded with. 
1483. M. MBISEL, Gloucester-terroce, Old Brompton, ‘ 
rs, A communication, — Dated 30th May, 1865, 
_This invention caus.ot be dercrived without reference to the drawings.— 
Not proceeded with. 


* Spinniog machinery.” 


The outer end of this lever he proposes, if desirable, to conn: cv with | 








Another part to the | 


14.9. W. E. Newton, Chancery lane, London, ** Manufacture of carpets and 
other terry and cut-pile Jabrics.”—A communication.—Dated 30th May, 
1865. 


The patentee claims, First, a back composed of a back of linen, jute, or 
other material, having a coat of rubber or other gum, upon which is 
fastened a face of yarn, of silk, worsted, wool, fur, or other material, the 
same being looped or tufted, as described. Secoudly, a fabric made as 
described, and coloured, dyed, or printed, or coloured and dyed and 
printed, either before or after the face is applied. 

1500. J. Prrain, jun., Rochdale, ‘‘ Apparatus for washing wool and other 
fibrous materials."—Dated 3ist May, 1805. 

This invention consists in so arranging the aprons, or other such appara- 
tus, in reference to the rollers, that, should the material fall from the 
former, it will drop into the surface or surfaces of one or both of the latier, 
and thus be presented to their bite. This the inventor accomplishes by 
placing the top roller (if they may be vertically arranged, on one side of the 
under roller, and adapting the guide of the feed apron, or other travelling 
apparatus, above and over the surface thereof. Or he disposes the squeez- 
ing or delivering rollers horizontally, and in like manner carries the apron, 
or other such apparatus, above and over one of them. Another part of the 
invention consists in applying a connecting apparatus between the arrange- 
ment which lifts the material from the fluid and the squeezing or deliver- 
ing roliers.—Not proceeded with. 

1512. Hl. Mauer, Nottingham, ** Manufacture of lace in twist-lace machines.” 
—Dated 1st June, 1865 

In the manufacture of imitations of Valenciennes laces in twist lace 
machines the purled or looped edges have heretofore been produced in 
various ways, Now, according to one part of the present invention the 
loops of the purls are so formed as to be closed at the roots, and there they 
are also intersected by a single thread, while the loops torming the 
purls are each beyond the root produced by a single thread, or two 
threads slightly twisted and worked as a single thread. When making 
lace in imitation of Valenc:eunes lace the inventor produces the ground ty 
the employment of two warp threads to each bobbin thread, and where 
there are to be weavings produced the haira of warp threads are wound ou 


| separate beams, so that the two warp threads of a carriage or bobbin thread 


may be worked up unequally; and then, in place of the hairs of warp 
threads passing through the weavings side by side, and as one warp threaw, 
and also in place of employing extra warp threads as weft threads, one of 
each of such pairs of warp threads is used as weft thread, or as a boundary 
thread to the weavings, and thus the corded or ribbed effect heretofore 
resulting from the use of pairs of threads as sinzle threads im the weavings 
is avoided, and the cutting off of threads, as wheu extra wefting threads 
are used, is rendered unnecessary; the weavings thus produced are like 
what have been produced when using oue warp thread to each bobbin 
thread, and they are formed on a ground or net of two warps to a bobbin. 

1519. W. Gann, Nottingham, and J. Moont, Manchester, “ Manufacture of 

pile for fabrics.” — Dated 2nd June, 1865. 

By these improvements the patentees produce together in (he same loom 
at the sane time two distinct fabrics, which are simply held together tace 
to face during the formation of rows of pile on such two fabrics, In 
carrying these improvements into effect, in place of each of the pile threads 
forming alternately pert of one and then of the other of the fabrics thus 
simultaneously produced, there are two separate and independent sets of 
pile threads, one of which sets of pile threads as operated by healds or 
harness is ticd or bound in during the weaving only with one body or back 
to form the face of one fabric, and the other set of pile threads is operated 
by healds or harness only to be held or bound in during the weaving with 
the other body or back to form the face of the fabric, and the two fabrics 
obtained are held together in the weaving only at the parts where the fresh 
fabric is being produced by the pile of the respective fabrics being looped 
on the same set of wires, that is to say, a row or parts of rows of loops of 
each of the two fabrics simultaneous], produced is or are at the same time 
formed on every pile wire for the pile in the fabric. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, gc. 

1501. F. and J, G. Ricumonp, and H. Cuanpurr, Salford, Machine for 
cutting hay, straw, aud other v-yetuble substances.” —VDated Ist June, 
1865, 

The First part of this invention consists in applying a movable or expand- 
ing jaw to the moutii-picce of mache: for catting hay, straw, anu other 
vegetable substances, which jaw swivels upon or 1s hinged to the axle of 
the upper toothed roller, and is pressed duwn so as to securely hold the 
vegetable substances while being cut by a curved spiral spring or other 
suitable springs or weights. The Second part of the invention consists in 
an improved arrangement of gearing for driving the toothed rollers, so as 
to vary their speed, and thereby to cut chaff of different jengths. ‘To the 
fly-wheel shaft are fixed two bevel pinions gearing into two wheels of 
different diameters, ove of which is ke) ed to while the other is loose on the 
line shaft, and these two wheels are connected, when required, by clutch 
boxes ; when the clutch boxes are in gear, and the larger wheel is being 
driven, the line shaft imparts a slow motion to the toothed roilers by tue 
usual change spur wheels and pinions, and when the clatch boxes are out 
of gear and the smaller wheel on the line shaft is being driven, the toothed 
rollers revolve at a greater speed. The line shaft is moved to and fro in the 
direction of its axis to bring the clutch boxes into or out of gear by a start- 
ing rod, which is acted upon by au eccentric and handle, or in any other 
convenient manner, 

1503. W. J. Burgess, Brentwood, Essx, ** Reaping and mowing machines.” 
—Dated 1st May, 1865. 

In consiructing mowing machines according to this invention the 
patentee piaces the gearing for transmitting motion from the axle to the 
reciprocating kuife on the outer side of the wheel, and on that side of the 
wheel trom which the knife projects; by placing the gearing on the out- 
side of this wheel it will, when the machine is at work, pass over the same 
line of ground as that over which a track board or clearer at the outer end 
of the cutter bar passed when the machine was cutting the previous width 
of grass or other crop; thus there will be no cut crop lyiug on the groun! 
below the gearing, and hence the crank which gives the to-and-fro motion 
to the knite may be placed closer to tue ground than could otherwise be the 
case, and so the connecting rod which connects the knife with the crauk 
pin will be brought more nearly into a line with the knife, and the friction 
cousequent on working the knife wiil thus be reduced. ‘the gearing he 
arranges as follows: —The wheels on which the machive runs turn m one 
direction with their axle, but when they move in the opposite direction 
they turn on the axle by ratchet movement. The »xle is made to project 
beyond the wieel on the side of the macnine from which the knife projects, 
aud on this projecting end of the axle is tixed a toothed wheel. On this 
end of the axle ix also hung au arm or frame carrying a pinion that cears 
with the touthed wheel on the axle. When the machine is at work, the 
frame is held so as to bring this pinion below the axle of the ruoning 
wheels, and somewhere in tront of it. Pivotting on the axis of the pinion 
is auother frame, which passes towards the back of the machine, and to the 
rear end of this frame is hinged the cutter bar; this lacter frame also 
carries a short axis, on one end of which ts a crank for giving motion to the 
knile, and on the other end a bevel pion. This bevel pmmon years with a 
bevel wheel which is fast on the axisof the pmivn that gears with the 
tuothed wheel on the axle. When the machine is at work, the frame to 








which the cutter bar is jointed is, by preference, allowed w tura freely on | 


the axis of the pinion avove mentioned, so that the cutter bar may rest on 
the ground, and follow its inequalities. It might, however, if preferre | 
be bolted to the frame which is carried by the axle, so as to retain the 
knife at any fixed distance from the ground. The frame which turns on 
the axle is provided with an arm by which it can be turned round the #x!e, 
so as to raise or lower the piniou carried by it, and by this meaus the 
finzers of the cutter var can be caused to point more or less upwards from 
the ground, as desired. Provision is also made for lifting the frame to 
which the cutter bar is jointed, so as to raive the cutter bar entirely off the 
ground when desired, 
_— 
Crass 5.—BUILDING. 
Including Brick and (ile Machines, Bricks, Tiles, Drain 
and House Fittings, Warming, Veatilating, gc 

1471. E. Mysas, Milibank row, Westminster, and J. Svoppant, Cambridge- 

terrace, Nottuny hill, * Apparatus employed jor preventing downward 

d- aught in chimneys, Jaciliating the escape of smok- tuerefrom, and jor 

ventilating apartments or buildings.”"—Dated 29th May, 1865, 

lis invention has tor 18 Obj ct the arrangement and application of 
improved means aud apparatus for the purpure of causing a current or 
curicots Of air toaet Upon or over a chimuey lop, se as to exbaust or with- 
craw the smoke, sir, or cases trom within tue chimney flue, thus prevent- 
iny downward draught, facilitating the escupe of smoke, aud aning in the 
ventilation of the apartucnts or buildings to whch the improved chimney 
tops are appiied. 


Pipes 





CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
lyg1. T. BisseuL, Tooley-street, Southwark, “Improvements in breech- 
loading fre ars aud in sights for ryles.”—Dated 21st May, 1865. 

The Firs: part of this invemiou is applicable to breech-loading fire-arms 
in weich the breech ends ot the barrel or barrels are expored by turning 
tue barrel downwards on a hinge, and which tire-army sre intended to be 
loaded with cartrid which are contained iu cylinarical ceses, provided 





, 
at the centre of their rear ends with a cap, or with a patch of detonating 


| 


! removed by hand. 





material, by which the explosive « impound in the cise is to be igmted, and 
this part of the invention consis 8 of un improved arrangement of mechanism 
for withdrawing the empty cartridge cases from the breech end of the barrels 
after the guu has been exploded. Cartridges of the above description are now 
made with a projecting flange around the rear end of the case, a portion of 
which flange, when the cartridge is inserted into the breech end of the barrel of 
the fire-arm, overtops the edge of the extractor (which is a sliding piece at 
the breech ends of the barrel or barrels), so that, when the extractor is moved 
backwards away from the breech ends of the barrels, the cartridge case or 
cases is or are drawn back with it, and the empty cases may then be readily 
In order to cause the extractor to move in this manner 
the patentee places on the under sides of the barrel or barrels, and close to 
their breech ends, a lever, one end of which is connected to the sliding 
piece called the extractor, and the other projects downwards from the 
under side of the barrels, and when the barrels are turned down on their 
hinge this end of the lever is brought against an incline carried by the 
fixed breech or body, which causes the lever to turn on its centre and to 
give the requisite motion to the extractor. 


Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1462. L. Dieux, Hackney-road, London, “* Mechanism for locking or fasteni 
liers or sets af drawrrs arranged in writing tables, cabinets, chests, &c.""— 
Dated 27th May, 1°65. 

This invcntion relates to improved arrangements or combinations of 
mechanism for locking or fastening simultaneously one or more tiers or 
sets of drawers mounted or arranged in connection with pedestal, writing 
or other tables, cabinets, chests, or other articles of furniture containing a 
series of drawers or receptacies one above the other. The patentee renders 
the action of the locking apparatus or mechanism altogether indevendent 
of the movement of the central or other drawer forming port of the com- 
bination, 

1465. EM. Tipper. Feltham, Middlesex, “* A new or improved kind of shirt.” — 
Dated 2h May, 1865. 

This mvention consists in making shirts so as to avoid the necessity of 
putting the shirt over the head in dressing. The different parts of the 
shirt are marie in the ordinary way, except the front, the opening of which, 
instead of being in the centre, is on one side, which opening is continued 
through to the bottom of the flap ; thus the shirt is open from the side of 
the neck near theshoulder strap commencing in the neck band, 

1508. T. Brinsmeap, St, Giles-in-the- Wood, near Torrington, “ Exercising 
chair sor infants.”—Daied lst J une, 1865. 

The base of this exercising chair consists of a plank of wood supported 
upon suitable feet. To one end of this plauk is connected a second plank 
or spring board, which may be either attached to the former rigidly by a 
block at ove end, or by means of a hinge, in which latter case a metallic 
spring will be inserted between the two planks, ‘Ihesecond plank or spring 
board is placed at an acute angle with the former, so tbat its free end rises 
up several inches above the corresponding end of the base, and a chair or 
seat is secured to or formed on the free end of the said plank or spring board, 
From the first or base plank a vertical or slightly inclined board rises up in 
front of the seat or chair, so that a child placed in the latter can easily 
reach the former with its feet. It will be evident that, if an infant be 
placed on the chair or seat, and properly secured by a strap or otherwise, 
the slightest movement of its feet against the vervical or slightly-inclined 
board in front of the seat will cause the spring board, together with the 
s.at or chair and the infant, to spring up and down, 








Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1450. C. B. Spantu, Philphot-lane, London, ““A new preparation for 
subduing and extinguishing sire.” —A communication.—Dated 26th 
May, 1s65 

This preparation is made up and enclosed in cases which, from their 
similarity to, the patentee calls cartridge cases. He takes about 60 per 
cevt. of saltpetre (refined), about 86 per cent. of sulphur (retined), and 
about 4 per cent, of charcoal and chalk ; he reduces it to powder, thoroug!! 
mixes it, and forms the powder into a paste with water or other liquid, 

Ile presses the paste into the cartridge cases by hydraulic or other power ; 

he next encloses the cartridges in air-tight boxes in any quantities 

required, The cartridges communicate with the outside of the boxes by a 

train of thread or fuse protected by a capsule. The cartridges are ses into 

operation by removing the capsule, and by igniting the train or fuse by a 

match or otherwise, or by ing thrown into the fire. As soon as the 

composition burns the fire is subdued and very »on extinguished. The 


' cartridges do not interfere with the ordinary mode of extinguishing fire by 











water, but it may be used as auxiliary thereto, Wauen the compusition is 

ignited water will not put it our. 

1458. S. Lequetin, Devonshire-street, Queen-square, Bloomsbury, London, 
“ Purifying animal and vegetable vils or fatty matters to ve used for 
lubricating, &c.""— Dated 2714 May, 1865, 

The patentee ciaims the purification of auimal and vegetable oils or fatty 
matters by means of iodide of potassium combined with the application of 
heat, substantially as described. 

1456. R. A. BRooMAN, Fieet-street, London, “ Manufacturing oil from fatty 
matters, or the residuum arising from the distiliation of fa'ty matters, 
the manufacture of stearic acid soao, and purification of oils," —A'com- 
munication. —Dated 27th May, 1865. 

In carryivg out this invention the inventor places fatty matters or the 
residual products remaining after the distillation of fatty bodies in the 
manufacture of stearic acid, soap, and in the purification of oils, into shells 
closed at both ends and opeu at top. He places these shells into, etorts open 
at one end and otherwise closed except to a tubular outlet from the top. 
After the insertion of the shells the retorts are hermetically closed at the 
end, through which the shells have been admitted by means of stoppers 
with a rim which fits a groove in the end of the retort, The stoppers are 
secured by screw clamps, The tubular outlet fits into a tube terminating 
iu a coil carried through a condenser ; a tap regulates the outlet from the 
coil. The vaporised products enter the tube and coil, and flow out con- 
densed into a vessel placed to receive them. These, like similar products, 
are treated by sulphuric acid, and washed either with a solution of caustic 
soda or lime water, and distilled. The resulting products is of a low 
density, and burns without smell or smoke in shale lamps, without any disc 
or special chimney being necessary, as is the case with such lamp when 
burning shale oils, 

1467. P. A. LecomT® DE FoNTAINEMOREAU, South-street, Finsbury, Lonlon, 
“ Manufacture of lime." —A communication,—Dated 20th May, 1865, 

This invention relates to certain yee in the manufacture of 
lime, by which kilns are dispensed with, the baking taking place on the spot 
where the calcareous materials are formed. Toe invention consists in im- 
parting on the ground, first, a bed or layer of wood, coke, coal, or any other 
suitable fuel; on this layer the calcareous substances are jai, on these 
another layer of combustible material is placed, and on this latter is placed 
a second layer of calcareous substances, and so on alternately, the whole 
being arranged in su:table proportions of layers +o a« to insure the quantity 
of caloric necessary for a perfect co.nbustion or baking. In the interior of 
these layers a place or places is or are provided for the setting of the shaft 
or chimney for obtaining the required draft, and an equal degree of tem- 
perature in all parts of the layers. The lime being|thus burnt, itcan be ured 
directly it it is for agricultural purposes; but if it is to be employed fur 
building, it must be first sifted or culled. —Not proceeded with 
1486. R. H. Cotuyver, Brompton, Middlesex, *' Process ant apparatus for 

the treatment of materials for the manufacture of paper.”—Dated Suth 
May, 1865. 

The process consists in submitting straw, esparto, jute, flax, maize, rhea, 
plantain, and other like vegetable substances, to the action of concreted or 
strong causticalkaline solutions in the manner hereafter explained, in order 
to evsure the rapid and uniform distribution of the alkali solution (which 
the inventor prefers to be in a boiling state) effectually throughout the 
mass, The material, after having been submitted to the alkaline bath, is 
removed to another vessel, where it is heated with steam (superheated by 
preference), or other hot agents, until the process is completed. The 
immer-ion in the hot alkalive solution prior to steaming or heating by the 
action of fire or of hot air breaks down the vegetable fibrous materials and 
causes it to occupy much less bulk, so that a comparatively small vessel 
will bold a larger quantity than when the material is put into a vessel im 
the raw state. Four these purposes he employs a tank or receptacle in 
which the alkaline is placed, The vegetable fibrous ma‘ erial is first put into 
a holder, which is so made thatthe alkaline liquor will have ready access to 
all parts of the material placed in the holder. For this object the holder 
is constructed of strong angle iron, or other suitable frame, which is filled 
in on all sides with wire-work, or other perforated or reticulated material. 
By the us» of such a holder a large quantity of material may be dipped 
with facility, and then removed frou the alkaline solution. This is impor- 
tant, as mucn time will be saved as compared to what is occupied when 
putting loose vegetable fibrous material into alkaline liquor, and then 
taking i: vut piece-meal after the short steeping which is requisite. The 
) rocess of submitting the material to the alkaline bath in uw reticulated 
holder may be used with any convenient form of vessel with or without 
pres ure. he vegetable substance having been dipped into and removed 
irom the alkaline solution, is to be removed from the holder and placed in a 
suitable vessel for the finishing process. The vessel which the inveutor 
prefers to use for this finishing process is specified under a former patent 
(No. 627), dated March 12, 1864, but the hollow trunnion or gudgeon of 








414 


THE ENGINEER. 





Dec 22, 1865. 








that apparatus is divided into two parts or passages ; the upper one is used 
for the supply of water or alkaline liquor, as required, while the lower one 
conveys the steam, which is superheated by preference, or hot air, as 
described in the specification of said former patent. When vegetable 
fibrous material has been reduced to a pulp he submits it to the ection of a 
cylindrical screening machine, so arranged that a stream of water flows 
through it which carries with it tne fine particles of the pulp, leaving the 
knots, inequalities, and other impurities. The screening machine he prefers 
to revolve in a concave recess, to ensure the presence of a certain quantity 
of water to keep the pulp in a liquid or semi-liquid state. The pulp is 
introduced into the screw through a hollow shaft by preference,—Not pro- 
ceeded with, 
1489. T. Spencer, Buston-square, London, “ Composition and manufacture 
o paints applicable to iron and other ships’ bottoms.”—Dated 31st May, 
865. 





This} invention ‘consists, First, in the application of a ferruginous ma- 
terial known to mineralogists as “‘spathose ore” for the purpose of a 
pigment or paint to be used in the mixture with oil, turpentine, or varnish, 
or any media with which paints such as white lead are usually mixed. 
Secondly, in the application of metallic iron in fine powder for a paint to 
prevent the adhesion of the well-known animal and vegetable bodies which 
80 injuriously “foul” the immersed portion of iron ships, as well as in 
many instances those of wood. 

1507. W. Cuark, Chancery-lane, London, “* Carburetting or treating aeriform 
fluids for lighting and heating purposes."—A commuuication.—Dated 
ist June, 1865. 

The patentee claims employing and constructing apparatus of any form 
composed of superposed reservoirs containing a certain quantity of light 
inflammable essence, such as American petroleum, beuzine, or other hydro- 
carburets, which reservoirs are connected ether by tubes serving for the 
passage of the ambient air to be transformed into gas for lighting and heat- 
ing purposes, all as described. He also claims the exclusive right of placing 
the reservoirs in communication with a supply chamber having a constant 
flow, as also a disposing one or more diaphragms of wire gauge in the tubes 
above mentioned for the purpose of intercepting the passage of the flame. 
Lastly, be claims the transforming without any mechanical means of atmo- 
sheric air into gas suited for lighting and heating purposes by the passage 
of air over light infl bl of 7 | ’ mcm or other hydro- 
carburets, and this whatever may be the form of the apparatus employed for 
effecting such transformation, without the aid of any apparatus for inducing 
artificially the entrance of the atmospheric air and the escape of the gases, 
which are thus naturally or spont sly generated in the said apparatus. 
1515, H. ALLMAN, Ampthill-square, London, ** Means employed for the pre- 

wrntion of the ignition of matter capable of ignition or combustion.” — 
Dated 2nd June, 1865. 

This invention may venerally be described as being the emp'oyment of 
certain gases, such as carbonic acid gas, or other gases of a similar character, 
in which combustion cannot be easily maintained, 


Crass 9,.—ELECTRICITY.—None. 


Crass 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1446. W. E. Grogs, Wellington-street Strand, London, ‘* Stay or corset 

busk."—A communication.— Dated 26th May, 1265. 

This mvention cannot be described without reference to the drawings,— 
Not proceeded with. 

1448. R. Cannam, Clerkenwell, London, ‘‘ Cupola and other blast furnaces.” 
—Dated 2th May, 1865. 

This invention coi,sisis in supporting the furnace upon pillars and leaving 
an open space below the point at which meiting takes place; he inserts in 
this space bars of fire- brick, or other like suitable material, and surrounds 
the furnace with a jacket, open at bottom for the admission of air. The 
jacket is tapered cff at top, contracted, and terminates in tubular apertures, 
or in a narrowed annular mouth inside the shaft, or chimney over the top of 
the furnace. Air, from the space first-mentioned, is free to enter into the 
furnace as we)l as into the jacket, or air may be admitted to the jacket 
through hollow columns; tuyeres are dispensed with, and on the furnace 
being charged and lighted the air becomes heated and raritied in the jacket, 
and, issuing from the narrowed mouth, causes air to be drawn into and up 
through the contents of the furnace. ‘To regulate the admission of air into 
the jacket and furnace, or either, a cylindrical screen is employed outside 
the space first described, and counter-weights are applied to enable the 
screen to be readily raised or lowered. 

1449. C. Exniort, Betley Hall, Staffordshire, and R. P. Cuark, Newcastle- 
upon-Tyne, ** Machinery for loading and discharging cargo from ships 
and other vessels.” — Dated 26th May, 1¢65. 

This machwinery is intended to be worked by steam in order to effect the 
rapid loading and discharge of cargoes, and applies more particularly to the 
discharge of coal from collieries. It consists of a shaft or derrick carrying a 
pulley at top, and fitting at bottom into a socket, or othcrwise connected to 
@ foot or bed, 80 that the shaft may be more or less inclined, according to 
requirement; at the rear of the shaft the patentees fit a winch, and work 
the winch by means of cylinders supplied with steam from the ship's boilers, 
or from other boilers, should the collier not be a steam vessel. A rope or 
chain is carried from the winch over the pulley at the head of the shaft, and 
is made fast to a cargeor bucket, or carries a hook or hooks according to the 
cargo to beacted on. The shaft is held at the incline desired by guys carried 
from the upper end. They prefer to place two shafts over each hatchway or 
opening into the hold, aud by shafting to work several winches from one 
eylinder or pair of cylinders, They ss clutch gearing to each winch to 
throw it into and out of gear, as required. Supposing the inery applied 
to discharge coal from a coilier, a bucket is lowered by the winch imo the 
hold ; cn its being filled it is ran up by the winch above the level of a stage 
or platform which they erect abuve the deck, and there held suspended ; 
a man pushos the bucket to the side and tilts its contents into the coal 
measure or shoot. The bucket is returned over the hold to be lowered, 
filled, raised, and emptied, as before. ‘To load cargo they sometimes erect 
the machiuery on the wharf or stage from which it is to be shipped. 

1452. C. Frazer, Norwich, ‘* Sawing machines.”—Dated 27th May, 1865. 

The patentee claime, First, the construction of sawing machines with two 
saw frames, arranged as described, and worked by a double crank on the 
driving shaft, for the purpose of facilitating the working of the frames at 
increaxed speeds. And, Secondly, the use of a double fence, with friction 
rollers for guiding the upper and lower parts of the planks or dials, the 
upper rollers being adjustable to suit the varying depths of plauks or dials, 
1154. L. BaieaLey, Birmingham, ** Ornamenting japanned surfac:s.”—Dated 

27th May, 1865. 











In ornamenting japanned surfaces according to this invention the inventor | 


employs a roller, on the cyiindrical surface of which the ornamental f.rme to 
be produced on the surface to be ornamented are mace in relief. The said 
ruller is elastic or flexible, and is made in the manner hereafter described. 
With this rojler he takes up colour or gold size, when the design is to be 
produced in gold leaf, metal leaf, or bronze, snd he passes the roiler over 
that part of the surface on which the ornament is wo be produced. By 
rolling the roller charged with colour or gold size over the surilace to be 
ornamented, the ornament in relief on the roller jeaves the colour or gold 
size with which it is charged on the said surface. When gold size has been 
used, gold or metal leaf or 
; he 3 





jay 3. constructs the roller in the following manner :— 
He prepares a mould having a cylindrical hole through it of the size of the 
rolkr to be made. Oa the inner cylindrical surface of the mould he forms 
the pattern to be produced on the roller, the said pattern being sunk in 
integlio in the mould, 


proceeded with, 


1457. R. A. Brooman, Fleet-street, London, “ Reproducing or producing 
copies of writings, drawings, music, and other characters, and in pre- 
paring originals to be transmitted by electric telegraph.”—A communica- 
tion.— Dated 27th May, 1965. 

This invention consists of an electro-chemical process for the double re- 
production of writings, drawings, music, and other characters, and for 
preparing originals to be transmitted in tac simile by electric telegraph. 
The inventor proceeds to describe the several operations which constitute 
this process. First, preparation of a metalic paper. Upon a sheet of 
ordinary paper he applies by a roller or pressure a thin sheet of tin coated 
with paste for affixing it. When these two sheets have been well affixed to 
each other, and the paste is dry, he places them to be pressed or glazed on 
« steel plate, the polished side of which has been grained by grinding, or 
by glass or emery paper, or by sand or otherwise, The side of tiu is 
applied on the grained surface of the steel plate, and he passes the sheet 
and the plate in this position between rolls or otherwise, so that the tin 
may be grained identically to the graining on the steel plate. The tin is 
thus better fitted to receive the bodies which are to be deposited thereo.. 
By the aid of this grained tin paper, or by any other metallic oxidable 
sheet similarly prepared, he continues the following operations, Secondly, 
chemical preparations and first reproduction on ordinary paper. He spreads 
on the metallic surface of the tin paper a thin layer of essential oi!, such as 
turpentine or petroleum, capable of resisting the biting action of acids ; 
he wipes with linen until dry, then he applies thereon a sheet of white 
paper which has remained several hours in a bath composed of about 100 
parts of distilled water, 100 parts of azotate of ammonia, two parts of 
yellow prussiate of potass, and twenty-five of dextrine. He dries 
this sheet of Fn md as much as possible with a linen cloth, so that it may 
have great adherence to the metal, and be without folds or tears, and he 
puts the tin sheet in metallic communication with the negative pole of a 


bronze is laid on in the way usually practised by | 


The mould is made in two or more saris, so that it | 
may be readily engraved and easily put together and taken +» picces.—Not | 


prepared white paper, and by employing it as an ordinary pencil, blue 
marks of the writing, drawing, or other charact the 
passage of the electric current, and ‘he 
iron, which is the Prussian blue use’ in some electro-chemical tel hs, 
—- second reproduction on metal, treatment of the oxidised metallic 
sheet by electricity. When writings, drawings, or other ch ters, have 
been thus traced, either mechanically or by hand, on a chemical sheet, 
—— as before explained, he separates this sheet from the sheet of 
grained tin paper, which leaves no apparent trace of the characters, and he 
treats the metal in the following manner in order to render visible the 
double reproduction of the characters which exist in the state of oxide, 
and also to make a metallic original capable of being transmitted 
telegraphically by telegraphic apparatus. He places the electrised tin sheet 
in a frame to keep it straight, and throws upon the metal ‘a decoction of 
nut galls, or other vegetable acid, into which a few drops of azotic acid 
have been previously poured. By degrees there is formed on the metal in 
relief a vi apparent whitish product, which forms exactly the same 
marks as the blue marks on the chemical paper which has been separated 
from it. The tin sheet, after being well drained, is placed on a heated 
semi-cylindrical iron plate, which desiccates the nascent product, and fixes 
it to the metal. To give more solidity to this product, and in order that it 
may be capable of bearing, without being removed from the tin, the action 
of a brush or rag, it is necessary to submit it to a bath composed of soda 
or ammonia, or an alkali and water. 

1458. R. A. Brooman, Fleet-street, London, ‘‘ Apparatus for measuring gas 

and other fiuids.”—A communication.— Dated 27th May, 1865. 

This invention consists in constructing liquid, gas, and fluid meters with 
an internal drum carrying a central perforated tube and spiral vanes, 
extending from the tube to the inner edge of the drum. The drum is free 
to revolve upon a shaft extending at back beyond the drum, and carrying 
a worm which gears into and works a worm wheel on the shaft of an 
ordinary gas counting or registering apparatus. Space is left all round 
| between the outer casing and the drum. The gas inlet pipe is carried 
| through the front of the drum and is bent upwards; a valve is placed over 
the top of the inlet pipe and communicates by a crosshead with two floats, 
the gas outlet pipe is placed in the upper part of the casing ; there is an 
inlet pipe for the admission of water into the apparatus, and en overflow 
pipe for running off the water should it rise beyond the proper level. 

1459. T. Bourne, Brixton, Surrey, “ Machinery for turning and finishing 
bodies of a spherical form."—A communication.—Dated 27th May, 
1865. 





, in 
formation of double cyanide of 








For this purpose two discs are employed which are capable of rotating 
in opposite directions about the same axis ; one disc is also capable of being 
moved endwise along the axis by a lever or otherwise. Between the discs 
is placed a circular or annular cutter, the inner edge of which is the 
cutting edge ; this edge is turned to a true circle, and the cutter is held so 
that this edge shall be parallel with the discs. The cutter is made with a 
straight shank, to enable it to be conveniently secured to the machine, and 
this shank is clamped to a slide capable of moving parallel with the axis of 
the discs. The slide is arranged to be moved by a screw, so that the cutter 
may be brought nearer to or further from the disc that is fast on the shaft. 
Before introducing the article to be turned to a sphere into the machine, 
the article is first turned in a lathe, or otherwise formed approximately to 
the size required, and is then placed between the riny cutter and the fixed 
dise, the cutter and loose disc being moved away from the fixed disc to 
allow of this. The opposite faces of the discs may be flat, or have concen- 
tric grooves formed in them to receive the body to be turned. The body to 
be turned having been placed between the ring cutter and fixed disc, as 
above mentioned, the loose disc is pressed towards the fixed disc, and the 
two dises caused to revolve rapidly in opposite directions ; this imparts a 
compound rotary motion to the article to be turned, viz., a rapid rotary 
motion in planes parallel with the axis of the disc, and the slow rotary 
motion in planes parallel with the planes of rotation of the discs, the latter 
motion being produced by the difference of velocity of the portions of the 
discs with which the article or body is in contact, which results from the 
difference in the distance of the said portions from the axis of the discs. 
While the discs are thas revolved the cutter is fed slowly towards the disc 
that is fast on the shaft, and the whole surface of the article to be turned is 
thus subjected to the action of the cutter, so that it ca: not fail to be 
reduced tu a true sphere.—Not proceeded with. 


1460. L. Moser, Southampton, ‘‘ Improvements in the manufacture of steel, 
and in furnaces used in such manufacture."—A communicativa.— 
Dated 27th May, 1865. 
The patentee claims the use of animal excrement as a converting mate- 
rial for making steel, and also constructing converting furnaces in the 
manner described. 
1466. W. SxeTtLe, Camden Town, London, “ Bottle stopper."—A communica- 
tion. —Dated 29th May, 1865. 
This invention ists in iwpi PP to be attached to bottles, 
from which they are not required to be removed when the liquid is poured 
out, the necks of the bottles being formed for the purpose. The said 
stopper consists of a coiled spring, having its top end bent over and fixed to 
acentral wire or rod carrying a valve composed of a disc of india-rubber 
between two buttons, the upper one of which 1s less than the other. The 
stopper is inserted by simply thrusting the valve through the neck of the 
bottle ; the disc folds around the upper button during the passage into the 
bottle, while the greater size of the lower button prevents the withdrawal 
of the valve as the disc folds over it in attempting to force it out of the 
bottle. The lower coil of the spring rests on a shoulder in the neck of the 
bottle, and the top of the neck is taper, for preventing the spring from 
coming out, but at the same time allowing the coils to be pressed together. 
When the spring is not pressed it pulls up the disc against the bottom of 
the neck, and effectually stops the passage; but when the spring is pressed 
down the valve moves with it and opens the bottle. 
1470. H. Son, Shepherd's-court, Upper Brook-street, Grosvenoi-square, 
London, ** Constructumn of keyless watches.” —Dated 29th May, 1865. 
This invention has for its ovject improvements in the construction of 
| keyless watches of small dimensions, whereby they are rendered less Jiable 
| to derangement or injury, and suitable for being worn by ladies attired in 
evening dress, as appendages to b lets or other articles of jewellery, or 
otherwise. In this construction of miniature watch the winding part or 
instrument is the largest sep piece of h in the combination, 

| The main spring in this arrangement being about six times higher or 
broader than in any other watches of similar diameter, is thereby rendered 
much less liable to break. The axes or pinions being much longer or 
deeper than in miniature watches of ordinary construction, strength and 

| regularity of action are thus imparted to watches of smail diameter con- 
structed according to this invention ; and as they are never required to be 
opened for winding, or for setting the nands, they de not require such 
fic quent cleanings. 

| 1472. W. Jounson, Souerby Bridge, Yorkshire, “‘ Vices."—Dated 29th May, 

1865. 


A ob 














This invention consists in fitting the movable jaws of vices in manner 
hereafter described, to enable the vice to hold parallel and taper objects. 
The patentee carries a cross-bar from the lower part of the fixed jaw, and 
| forms a hole through the free end thereof. He inserts in this holea 

spindle depending from a cru formed with wings, and secures the 

spindle by a nut screwing on to a thread at bottom, which passes through 

the cross-bar, The wings have pin-holes formed through them, and there 

are pin-holes to correspond in the cross-bar. The lower end of the 

movable jaw enters the crutch, and is free to move upon a pin. When the 
| vice is used for parallel objects the crutch is prevented from turning by 
passing pins through the holes in the wings and into the cross-bar; on 
removing these pins the vice is ready for holding taper objects, 


1473. F. A. Pacst, Adam-street, Adelphi, London, ** Locking screws and the 
nuts of bolts, dc.”—Dated 29th May, 1865. 

In performing this invention the patentee makes a washer of steel, and 
of such a form that the screwing down of the nut or of the screw brings the 
washer into a state of initial strain. This he generally does by hollowing 
out the steel washer on its under side. Sometimes he forms a number of 
concentric corrugations in the steel washer, and at other times he forms it 
of one or more dished steel plates or discy. In some case he fills up, or 
partly fills up, these hollows by means of such elastic vegetable gums as 

| gutta-percha or india-rubber. He also sometimes mills or serrates the 

surfaces of contact of the washer and its nut, and the spring of the 

washer allows these surfaces to pass each other, and afterwards to 

naturally interlock. Sometimes he turns a groove in the bottom part of 

the nut or head of the screw, into which he inserts a spring. 

1474. C. H. Murray, Loman-street, Southwark, “‘ Apparatus for cutting off 
wooden piles below water.”—Dated 29th May, 1865. 

The patentee claims the adaptation of a hor:zontal circular saw or cutting 
tool to a vertical shaft mounted in a swinging frame or arm capable of 
being moved horizontally in either direction, so that the saw may be 
brought to act against either row of piles, and may be raised and lowered 
when required. He further claims combining the swinging frame and its 
vertical shaft and circular saw with any suitable motive power engine 
mounted on a travelling frame, so that the whole apparatus may be made 
to move along a way constructed on the tops of the piles to be operated 
upon as the cutting operation proceeds, as described, 


1475. W. T. Hamivton, Dublin, “ Circular saws, conmonly called * drunken 
saws.’ — Dated 29th May, 1865. 

The patentee claims the use of a guide or guides for causing the saw to 
turn upon a centre of motion at the same time that it is survelied, as 
described. 

1476. 8S. Davis, Strand, London, “ Dog leash or slip."—Dated 30th May, 
1 


In carrying out this invention the inventor first makes of steel, iron, 
gun-metal, or other suitable material, a stiff spring in the form of an 








voltaic pile, while the positive electrode terminates in a iron 


needle, by means of which he obtains by its contact with the chem'cv'ly 


} ry hook, with parallel or nearly parajlel sides. The dimensions of 
this spring are about four to five inches long by about one inch to one and 





a quarter wide, but these dimensions are variable according to circum- 
stances. The thickness of the piece of steel, iron, or gun-metal of which 
this is made is governed by the degree of stiffness required in the spring. 
He then makes of the same or any other suitable material a sort of fork, 
rovided with either one or two prongs, accordingly as the apparatus may 
intended for use with either one or two dogs. The shank part of this 
fork is made to terminate in a circular boss, which is situated in the centre 
between the two forks, and stands with its axis at right angles to the plane 
of the prongs thereof. Through the axis of this boss he makes a hole 
sufficiently large to receive freely into it the centre or bent part of the 
elongated i hook. He attaches the fork by means of this hole to the 
« hook, in such a manner that the bent portion of the hook passes 
gh a hole in the boss of the fork, and serves it as a centre or bearing, 
whereon it is at liberty to swing freely through not less than half a circle, 
and whereby it is retained within the lateral area of the sides of the spring 
hook, and in a position always parallel thereto. He next forms of brass or 
other suitable material a flat or oval ring of sufficient interior capacity to 
enclose the two sides of the spring hook. together with the prongs of the 
fork when the latter are placed in position between them. This ring is 
attached in such a manner upon the spring hook as to form a slider to 
up and down over the length of the spring. The slider is qieteh t 
ise just a sufficient amount of compression upon the spring as to k 
the former true and steady in working, and prevent it slipping from casual 
or accidental causes before its time. When the prongs of the fork are 
placed in position between the two sides of the spring hook, and the slider 
is moved up till it emb these together with the sides of the spring, the 
prongs to which the dogs are secured by suitable attachments adapted to 
the spring are securely fastened. When it is inclined to release the dogs 
the slider is drawn back by means of a string fastened thereto and held in 
the hand. This movement leaves the fork unscrewed, in which condition 
the pull of the dogs upon it instantly reverses its position, which allows 
the brass eyes attached to the neck straps to slide off their respective 
pene and the dogs are thereby simultaneously set free. —Not proceeded 
with, 
1477. W. Smita, Barnard Castle, Durham, “ Road scrapers."—Dated 29th 
May, 1265. 
This invention cat not be described without reference to the drawings.— 
Not proceeded with. 


1478. W H. Sranuey, Chipping Camden, Gloucestershire, “ Wickets for the 
game of cricket.” —Dated 30th May, 1865. 

This invention consists in constructing the wicket in such a manner that 
the three stumps or vertical sticks shall be joined to a frame of irou, brass, 
wood, or other suitable material, by means of a ball and socket or other 
suitable joint, the frame being fixed firm to the ground by means of pins, 
screws, or other suitable appliance. To each vertical stick or stump one 
or more springs are attached (of stee), india-rubber, or other elastic material), 
to keep it vertical before being struck, and to enable it to regain the said 
vertical position after being struck by the ball or otherwise. The cross- 
pieces or balls may be connected to the said stumps or vertical sticks by 
ane = small chain or otherwise to prevent their being lost.—Not pro- 
cee with. 


1479. J. Hare, jun., Lozalls, near Birmingham, “ Apparatus for cleaning 
4 —— of tubes or hollow cylinders, gas chimneys, &c."—Dated 30th 
lay, 1865. 

This invention consists of apparatus the rubbing or seraping surfaces of 
which are made capable of adapting themselves more or less to the figure 
and size of the articles to be cleaned, and thus enable the said rubbing or 
scraping surfaces to clean with ease all parts of the said articles.—Not pro- 
cee with, 

1480. J. Hipeut, Nechells. neax Birmingham, “ Annealing pots and saucers.” 
—Dated 29th May, 1865. 

The patentee claims making the said annealing pots of two concentric 
hollow cylinders of diffrent diameters, the space between the said nollow 
cylinders constituting an annular chamber in which the articles to be 
annealed are placed, the said annular chamber being exposed to the fire and 
heat both on its outer and inner sides. A'so, making the said saucers with 
a double flange by means of which the bottom of the annealing pot is pro- 
jected from the injurious action of the fire, as described. 


1482. W. Martin, Manchrster, ** Brooms or brushes."—Dated 20th May, 











This invention cannot be described without reference to the drawings. 

1484, B. LawRENCB, Coleman-street, London,‘ Inkstands.”—A communication. 
—Dated 30th May, 1865. 

This imy d inkstand is posed of a glass or other vessel, with an 
opening or neck at the upper part, through which is passed a removable 
Pipe enlarged at its upper end to form a bow]. The vessel is formed without 
a bottom, that is to say, it has nt a bottom in a piec: with it, nor has it 
arigid bottom, but an elastic diaphragm is employed to form the bottom 
thereof, so that the glose or other vessel, together with this di.poragm, 
forms a receptacle or bolder for the ivk ; the diaphragm is confined air-tight 
to the lower edges of the body of the vessel by means of arim or plate of 
metal or other material, which forms the base of the inkstand. Across this 
base is a rod carrying a head stud or turning button at the outside of the 
base, It also carries a cam projec:ion or eccentric at or near its middle 
portion below the centre of the elastic diaphragm, so that by turning the 
trod this eccentric will press up the elastic diaphragm and cause the ink to 
rise in the bowl at the top of the pipe which descends into the ink. On the 
outside of the inkstand the glass or other material of which it is made may 
project in the form of ledges highest at their outer edges, and pens or pencils 
a | be laid upon these ledges, the inkstand itself thus serving as a pea 
rack. 

1485. S. Grarron, Birmingham, “ Keys or locks h«ving through holes.”— 
Dated 30th May, 1»65. 

Locks having throvgh holes support the key by means of bearing plates, 
one on each side of the lock, in which the key ruta es and tokes its bearing 
while operating on the lock. For a lock so made the key is turnished wich 
& projection on the end which passes through the bearing plate on the 
opposite side to that at which the key is entered, and this oftentimes 
projects even through the door, so that the key can be turned by applying 
an instrument to grip such prvjection. Now, according to this invention, 
the inventor proposes to make such projecting part of a concave or hemi- 
spherical form, or it may even be of an oblate+r prolate spheroidal form, 
but in all cases such that an instrument cannot be applied to take hold of it. 
—Not proc with. 

1487. J. CaLvERT, Strand, London, *‘ Construction of locks.”"—Dated 30th 
May, 1865. 

This invention consists of certain improvements in the construction of 
Iccke, in which great simplicity is combined with extracrdinary security. The 
mechanism employed consists of one or more cog wheels in combination with 
a circular plate or curtain having teeth or projections formed on 
the periphery of such teeth or projections, being at right angles with 
the plane of the plate or curtain. ‘he said circular plate or curtain is 
placed parallel to or in the same plane with the cog wheels, and is actuated 
by a key or analogous contrivance from the exterior of the lock. The 
specitication of the invention is too voluminous to be given here in detail. ; 
1488. L. Mantix, Blackburn, Lancashire, ** Apparatus for moulding wheels.” 

—Dated 30th May, 1565. 

This inventicn cannot be described without reference to the drawings. 

1490. T. A. Brown and J. KniGut, Alirincham, Cheshire, “ Dri ving appa- 
vatus for haw brushing and shampooing by machinery. — Dated diet 
May, 1865. 

This vention consists in placing on any number of bearings of the driving 
shaft, or on the driving shaft itself, any number of arms, so that ihey can be 
moved either way in a rotary direction. Each arm carries a two-grooved 
pulley, one groove corresponding with a pulley fixed to the driving shaft, 
and the other groove corresponding with the pulley to which the brash is 

ted, which arrang t is for the purpose of enabling the brush baod 
to be always tight in any position in which the brush is piaced. A short 
arm projecting from the back of each arm is connected to a metal or india- 
rubber spring or weight of sufficient power to balance or overcome the 
weight of the other end, so that the front arm shall rive out of the way when 
not in use, and whatever may be the number of Lrushs the foregoing 
improved apparatus is applied separately to each. fi 
1491. P. Piwkinetox, Accrington, Lancashire, ‘'Sicam hammers. '— Dated 

31st May, 1865. : 

This taventten consists, First, in making the anvil block of steam 
hammers movable by rack and pinion, or other euitable means, and in 
applying two or more swage biocks to the anvil block ; by this arrangement 














block can be brought under the haa mer head. The Second 
cas of the j ion, which is eo ble to steam hammers, and other sicam 
ists in an i d t of levers and eccentric to work 


engin Pp arrang 
ey slide valve for admittirg steam to the cylinder, both above and below 
the piston. The valve spiucle is jointed to a beam which vibrates a 
movable fulcrum, the position of which is governed by an eccentric; the 
beam above referred to is worked by a lever actuated by the piston rod - 
other convenient part of the engine; on this lever is 8 sliding bicck, the 
position of which is varied by hand ; by this arrangement the jength of the 
stroke of the piston rod can be varied, and the level through which the 
piston rod moves can also be varicd.—Not proceeded with. ee 
1497. F. N. GisBourxe, West Strand, London, “ Apparatus for indicating 
the pressure of stiam or liquids im gauges and for signatling.”"—Dated 
8ist May, 1865. ial a. 
This invention consists of an apparatus to give motion toa or pointer 
on the face of a dial, having Jetters or other indications thereon, by the 
pressure of steam or liquid through tubing in communication with a corru- 
gated chamber of an instrument similar in its substantial construction to an 
aneroid barometer. As the p’ i ,» the is expanded, 
aud motion is communicated to the band cr pointer; and so if the pressure 
in the chamber be diminiz:hed, motion is communieatd to the hand or 
pointer in a manner 





similar. The motion is given by the incressed cr 
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diminished ion of the chamber, so as to act on the parts connected 
with the hand or pointer as in an id barometer. For purpose of 
signalling the signs are marked on the face of the dial, and the hand or 
pointer to move thereto by the pressure imparted. 

1498. T. SummeERson, Darlington, “ Foundry cupolas.”"—Dated 31st May, 


1865. 

This invention has for its object the saving of the fuel used in foundry 
eupolas by utilising the heat at the top of the cupola to heat the blast of 
air before it enters the cnpola. For this purpose the patentee places in the 
interior of a foundry cupola, and near its top, three or more concentric tiers 
of cast iron chambers, through which the air is passed before being forced 
into the cupols. Each chamber is rectangular in section, and passes around 
all sides of the furnace, a small space being left between the back of the 
chambers and the sides of the cupola, so that the flames and heat may act 
on the backs of the cham laced one above the 


flames may also circulate freely beneath e 
supports the others rests on the fire brick lining of the cupola level with the 
feeding door. The current of cold air produced by the fan or o:her means 
enters the bettom tier by one inlet, and after passing around the chamber it 
ascends to a chamber above through suitable passages formed for the 
purpose. The air is thus caused to pass through and around each of the 
chambers, and is so brought in contact with the whole heating surface. Inthe 
top tiers are two or more outlets for discharging the heated air which is 
conveyed by pipes to the tuyeres. Or the currents of the cold air may com- 
municate with the top tier and be forced down to the bottom tier, where 
two or more outlets may be placed to convey the heated air to the tuyeres. 
1505. H. ALLMAN, Ampthill-square, London, “‘ Formation and construction 
of metallic vessels, chambers, or hollow cylinders used in hydraulic appa- 
ratus, cannon or heavy guns, éc."—Dated lst June, 1865. 

The ntee claims the application of brass or other analogous soldering 
material to the strengthening coils of guns, cylinders, or other articles pre- 
pared and treated in the manner described. 

1506, H. ALLMAN, Ampthill-square, London, “ Manufacture of ivon and 
steel.” —Dated 1st June, 1865. 

This invention consists in the substitution of a drawing process in reducing 
and Jaminating iron or steel for the rolling process, as in ordinary ; by this 
means the fibre or laminw becomes much more condensed, finer, and of 
much greater tonghness than the fibre or laminz of rolled iron. 





Tue Wo.r Rock Licutxouss.—Serious damage was done during 
the late gales to the Wolf Kock Lighthouse, in course of construc- 
tion on the coast of Cornwall. The structure, so far as it had pro- 
a was swept down, and loss occasioned to the extent of 

500. 

Tue Granp Ducay oF LuxemBourc.—(From our Correspondent.) 
—The discovery of bearings of iron minerals on the French frontiers 
of the Grand Duchy of Luxembourg appears likely to prove of 
great importance. ‘There are said to be square leagues literally 
covered with excellent oxide of hydrated iron. In 1860 the 
Guillaume-Luxembourg Railway carried 104,000 tons of minerals, 
while in 1864 the weight forwarded was 365,(00 tons. 

Deatu or Mr. Nicnoras Woov.—We regret to state that intel- 
ligence reached Newcastle-on-Tyne on Tuesday evening that Mr. 

icholas Wood, of Hetton Hall, the eminent mining engineer, was 
dead. Mr. Wood, who was in the seventy-second year of his age, 
had gone to London to consult his medical adviser, and died there 
on Tuesday. Mr. Wood had been connected with extensive mining 
— in Northumberland and Durham fully half a century. 

@ was associated with George Stephenson at Killingworth Colliery, 
and had for years been a great authority upon all subjects relating 
to mining engineering in every part of the kingdom. Mr. Wood 
was a large coal owner in the county of Durham, and his name is 
associated with the late Mr. John Buddle and other great authorities 
in mining engineering, and with George Stephenson in the early 
history of railways. 

AnotHer Locomotive Borer Exprosion.—Last Friday another 
locomotive boiler gave way at the fire-box. This time the explosion 
took place on the Blyth and Tyne Railway, near Newcastle. 
Both the fireman and engineman were killed by scalds caused b 
the escaping water and steam. The fire-box gave way at the left 
side, the plate on the left side being entirely blown away, with a 

rtion of the front and back plates and a little of the crown. 

© jury returned the verdict ‘that the explosion took place in 
consequence of the defective state of the ag of the fire-box, and 
the pressure of steam that was upon it.” This verdict was justified 
by the facts that the heads of the copper stays had y suffered 
from the sulphurous nature of the coke which was of which state 
the driver in charge had apparently complained. It was stated in 
evidence that the stays of which he complained had not been 
renewed. This locomotive boiler explosion is at least the eighth 
which has occurred this year amongst the some 5,600 locomotives 
of the United Kingdom. - ., 

James Watt, THe Encivesr, as A Humovrist.—Men of genius, 
and possessed of special qualifications, whether as warriors, states- 
men, painters, poets, mechanical inventors, or what not, in many 
cases run in a rut, and their lives are apparently inspired by a sort 
of single idea, and “ nothing like leather” principle. There are 
numerous exceptions, however, to this rule. The Duke of 
Wellington, for instance, as might have been expected from the son 
of the distinguished composer of the exquisite glee, ‘‘ Here in cool 
grot,” was an accomplished musical critic. George Stephenson was 
a vealous practical naturalist and horticulturist, and delighted 
almost as much in his domestic pets and his garden products as in 
his ns Se. Watt also had an existence outside of 
and beyond his ruling passion of inventing, and his versatility, 
with the various phases of his character and multifarious pursuits, 
are admirably y pores in Mr. Smiles’ recent work, ‘‘ The Lives 
of Boulton and Watt.” Saturnine in temperament, and often 
depressed and peevish from his feeble — condition, Watt 
could be jubilant at times, as is manifest by some of his letters. 
Amongst others, one to Boulton, dated Birmingham, June 30tb, 


1779 :— 


lnded — 


£217 from Lady-day last ; 
£275 5s. for time past ; £157 on account. 
We make them a present of 100 guineas. 
Peace and good fellowship on earth, 
Perrins po Evans to be Siamiseed. 
Three more engines wanted in Cornwall. 
Dudley repentant and amendant. 
“Yours rejoicing, 
* James Watt.” 
Had it befallen Watt to devote bis capabilities to journalism, there 
can be little doubt that he would have distinguished himself, or, 
rather, that his productions would have n distinguished 
by their caustic humour. As a literary critic he would have shone 
brightly when “cutting up” was called for, and he had a fair case. 
mong peci of Watt’s humour given by in Mr. Smiles’ 
book, we may quote the following:—“ In the case of an engine, 
supplied to F. Scott and Co.,to work a hammer, it appears that 
of applying it to the hammer only, they applied it also to 
blow the bellows. The consequence was that it worked both 
badly. They had also increased the weight of the hammer.” Watt 
Wrote :—' It is easy to forsee all this ; and the only adequate remedy 
is to have another engine to blow the bellows. It is impossible that 
& regular blast can be had while the engine works the hammer and 
bellows, without a 1 ing belly as bigas achurch, . . . They 
have been for having « pocket Bible in large print. If they mean to 
carry on their work regular, they must have a blowing engine.” 
Another sample of his critical acumen is narrated by Mr. Hollins, 
the Birmingham sculptor. Mr. Hollins, than a youth, residing at 
Handsworth, was sent to Mr. Watt at Heathfield—he was then the 
great man of the parish—to submit to him the designs for certain 
roposed alterations and an enlargement of the parish church. Mr. 
att was about to take his siesta, and handed a newspaper to the 
‘outh to occupy himself with until he had his nap. Aftera short sleep 
woke up and asked for the plans, which he examined in detail and 
criticised keenly, He thought the alterations of a paltry character, and 
unworthy of the wealth and importance of the parish. This message 
to the church wardens induced an important improvement in the 
» and p the spaci and beauty of the church as 
it now stands. His criticism was this :—“ If these plans be carried 
out, preaching at Handsworth will be like squirting the word of 
God through a key-hole.” 


“ Hallelujah! Hallelujee ! 
We have with Hi 





vy: 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

FrivtsHep Iron: Demand America Less Active: Low Priced 
Jron only Taken: Healthy Home Demand; Fair Trade ly— 
Ramway Ratss To Lonpon: The New Tariff: Remarks upon it 
in Birmingham and Wolverhampton—Pic Tron: Few Sales—Coat.: 
Active Condition — Harpwarks: Condition Steady; Localities 
Mentioned—ReEvirw oF 1865—Prospects or 1866. 

Tue condition of the iron trade has not improved in the past week ; 
but it cannot be said that there is any conspicuous absence of orders 
in any but the plate trade. The American orders to hand since our 
last are not so valuable as they have been recently at the first-class 
firms, where the “ list” prices are very nearly adhered to; but there 
is still an encouraging demand for iron for which less money is 
readily accepted. Advices from New York are to tho effect that 
iron cannot be sold there at the prices which are necessitated by 
the maintenance of the higher rates in this country, for by the time 
the iron is offered in that market, it is not more than three dollars 
a ton under the prices of the American masters—and, at the present 
rate of exchanges, three dollars is not 12s, Nevertheless, first-class 
firms have enough to do upon old specifications from America to 
keep them tolerably well employed in that department of their 
foreign trade. The home orders keep up, in other than the 
exception already named; and for sheets for galvanising and other 
ae ne the demand keeps pressing in its character. Some few 
rst-class bars are in active request, with also a few brands of stri 
used in the lock and other departments of the hardware trades. On the 
whole there is a fair trade being done in iron throughout Stafford- 
shire at the present time—a better trade, perhaps, than is usual at 
this period of the year. 

As we last week anticipated the agitation of the ironmasters to 
secure a reduction in the rates charged for the conveyance of iron 
to London from South Staffordshire has been successful to the 
extent we then sketched. The railway companies and the eanal 
proprietors have all issued circulars this week announcing that a 
reduction will come into operation on the first of January next. 
The London and North-Western Company offer the following rates 
for iron from the Birmingham and South Staffordshire district, all 
at per ton :— 


Damageable. Undamageable. Pig. 
Tron. Iron. Iron. 
To Camden Station 14s. 2d. lis. 8d, .. 10s. Od. 
Poplar, or Haydon-square lés. 8d. l4s, 2d. .. 128. 6d. 
Chelsea Basin Station .. 15s, 8d. 13s, 2d, lls, 6d.§ 
Or to include delivery by cart 
or barge from any of the 
upper stations or wharves to)17s. 6d. lbs. Od, 13s, 4d. 


any place in the Metropolitan 

Boundary .. .. ee 

These rates will includecollection in South Staffordshire, and there 
will be no charge for transfer from the railway wagons into barges 
when the traffic is delivered in the River Thames. The canal rates 
are in the same proportion, maintaioing the lesser charge of 6d. a 
ton upon the railway rates that has for some time existed. 


The alterations were discussed at the weekly meetings of the trade 
in Birmingham yesterday (Thursday), and in Wolverhampton on 
Wednesday. It was conceded that the reductions give the South 
Staffordshire ironmasters an advantage, as pared with the late 
rates, in the competition in the London market, of from half-a-crown 
to three shillings a ton, for whilst the specified reduction is only 
half-a-crown, yet the lower scale published to different stations in 
London, will, if the ironmasters should avail themselves of it, enable 
them to increase upon that reduction. The allowance made for 
cartage is, from Camden Station, 3s. 4d. per ton. Atiless than that 
charge the masters can now and then remove the iron to certain 
warehouses ; and the same remark applies to certain of the stations 
to which the Great Western Company and the Canal Company 
deliver. Loud complaints, were, however, made at the excessive 
charge made by the carriers on account of damageableiron. That 
charge is half-a-crown a ton; but it is preposterously high. This 
will be generally conceded, when it is, borne in mind that the 
services rendered are merely the covering of the trucks with tar- 
pauling, and delivering on rare occasions in covered carts. On their 
part, however, the carriers say that such are the claims made upon 
them for compensation whenever iron is they are 
obliged to make the charge to cover themselves from loss. In 
reply the ironmasters say that a much less extra charge would 
provide a sufficient fund to meet all such liabilities. 

Pig iron has not been moving to any considerable extent this 
week; but prices remain firm. 

Coal keeps in active demand, both for manufacturing and also 
domestic uses. 

Relative to the hardware trades we may say that Obristmas has 
come upon us, as we all like it to come, cheerily. Orders and work 
are alike tolerably abundant throughout the varied departments of 
the hardware ioletdies in the west midlands ; and enforced idle- 
ness, either of men or machinery, is therefore the exception. An 
excellent trade is being done on account of the United States of 
America, and with one notable “ee. most of the foreign 
markets are sending us tolerably factory specifications, whilst 
buyers at home are, on the whole, less reluctant to give out orders, 
excepting for copper and brass goods, than is usual at a time of dear 
money, and at the close of the year. The exception in the foreign 
markets is South America. The last advices, however, from Val 
paraiso are somewhat less gloomy, and smeltersat home have declared 
prices down £10 a ton. The combined effect of the partial character 
of the blockade, and of the probabilities of a settlement, has thus 
been most beneficial. In Birmingham business is generally active. 
On Thursday last the Brassfounders’ Association of that town pre- 
sented a memorial to Mr. John Bright, M.P., requesting that steps 
should be taken by the English Government to affect a settlement 
of the present dispute between Spain and Ohili. Mr. Bright pro- 
mised to see what could be done in the matter. The tin-plate 
workers and the japanners of Wolverhampton have not received 
many fresh orders of late, but the specifications on the books of 
most firms engaged in those branches are sufficiently numerous to 
enable the men to be fully — ed. The lock trade continues 
healthy, the fine plate branc ing especially active. The 
safe makers are rather busy, and some of them are setting 
on additional hands. The ironfounders are well engaged, 
but there is not much activity in the brassfoundries. There isa 
good demand for enamelled hollow-ware, and the electro-platers 
are doing atolerably good trade. The manufacturers of galvanised 
roofing, buckets, and the like, are moderately well off for orders. 
In the miscellaneous branches there is little room for complaint. 
Bilston coal vases are in increasing demand, and in this manufac- 
ture the town is becoming rather famous. The chief firms engaged 
in producing them are applying as many new ornamental patterns 
to the goods as ible, and it is found that the better embellished 
articles meet with a far readier sale than those of a —_ description. 
The other trades of this town are steady. n-foundries 





Transatlantic markets for all kinds of iron and hardware s, and 

there isa fair prospect that the vast natural resources of the country 

and the wealth and patriotism of the people will, under Providence, 

avert the calamities which ‘some time ago were so freely pictured, 

at the same time that reasonable expectations are entertained that 

the demands of that market will increase throughout a great portion 

of 1866. And that demand will not be more than checked even if 

it should transpire that the ironmasters and other producers in the 

States have been able so to improve (?) the temporary absence of 

the Southerners from the House of Representatives as to secure an 

advance in the existing high tariffs upon metals and metalliferous pro- 

ducts admitted into that country; for the necessities of America are 

now so great that the people must have our metals and metal wares at 

almost any price. But may it not turn out that, assisted by the free- 

trade movement which has sprung up in the New World, the leading 

American legislators may arrive at the lusion that an i 

in the revenue returns is more likely to follow upon the adoption of a 

liberal than of a restrictive policy in respect of custom-house duties ? 

If this should prove so, then something-more than a truce having 

been called to the blustering in the Pacific, we may fairly anticipate 

a right prosperous year pn aay 1866. And this without prices 

being demanded which will have the effect, in respect of iron, of 
bringing other countries into damaging competition with Great 
Britain. At present prices a fair profit can be realised at the same 

time that the workpeople receive larger proportionate wages than 

heretofore, and masters and men less than ever disposed to disturb 

the prevailing peaceful relations. Certainly the spectacle—humbling 
alike to employers and employed—of a lock-out or of ar. obstinate 
and widely-extended strike such as paralysed one of the leading 
industries of England during the greater part of the three months 
terminating with the middle of April this year, will not be seen in 

the first quarter of 1866, however severe may be the measures which 

the South Yorkshire coalmasters may yet ‘feel themselves called 
upon to take. In the London market Staffordshire bars of a fair 
quality are not selling for so much money now as last year at this time 
by about 7s. 6d. a ton, and hoops are worth half-a-crown less than at 
that time; but the difference is due more to the anticipated scarcity 
at this time last year, arising from the labour conflict that soon be- 
came developed, than from any other cause. Staffordshire hoops and 
sheets likewise are lower now by half-a-crown than they werea twelve- 
month ago. But, without reaching the point at which they stood at 
the close of 1863, when Staffordshire bars stood at from £10 to £10 10s. 
in London, hoops £10 10s, to £11 10s., and sheets £11 10s. to £12 10s., 
it may be fairly anticipated that the prices of finished iron will some- 
what advance throughout 1866. It is not, however, likely that, at 
the Preliminary Meeting of masters, which will be held on Thursday 

the 28th inst.,; any alteration will be made upon the existing “ list’ 
rates, which are in the proportion of £8 10s. at the works for best 

bars. Steel has declined throughout the year. Swedish keg, which 

is now selling in London at £13 to £14, was then worth 30s. more; 

faggot has declined 20s. to 30s., and English spring 20s. {The advance 

of £20 in the price of copper in two sums of £10 within two days in 

the middle of last month, and the taking off of only one half of 
that total rise on Monday last, makes all comparisons at current 

figures with last year’s rates unfair. Without the current exceptional 

advance, however, sheathing is worth more per ton than last year by 
£3, best selected by £7, and tough cake and tile £8; but Burra 
Burra would be down £7 10s. English block and bar tin is, at £102 
to £103, advanced £1 upon last Christmas, Banca at £98 is up £5, 
and Straits at £96 10s. is an advance of £7 10s; whilst English 
refined at £105 is £1 down. This general advance in copper and tin 
are both the result of a legitimately increased demand, as, in respect 
of tin in particular, is shown by the fact that best tin plates at 
£1 11s. 6d. per box, are worth more than they were last year by 
4s, 6d., and coke at £1 6s, have secured a rise of 4s. 3d. a box. 
Spelter and zinc, through the increased application of the process of 
galvanizing, have gone on steadily increasing for a few years past. 
At Christmas '63, spelter was selling at from £19 2s. 6d. to £19 5s.; 
in '64 it fetched £20; and now it is worth £22 10s. Zinc in the sheet 
at the same period in '63, was worth £24 10s. to £25 10s, ; in ’64, it 
was firm at £26 10s.; and now it is selling at,£27 to £28. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Wetsn Iron Trave: Works well Employed: The American 
Markets: Welsh Iron in Demand at New York; Improvement in 
Bars: Pig Iron and the Price of Bars: Specifications Declined— 
Tue Tin Prare Trape: More Inguiry for Charcoal—Tur Coat 
Trave: Good Demand for Steam: House Coal Trade Brisker— 
Tue AsperaMAN Works—Cwmprav Works: Expected Sale—Tar 
Gotp Mininc Manta: Failure of Several Companies—Tus Acci- 
DENT ON THE VALE or Neatu: Verdict of Ma hter ~Mx. 
Hutt on tae Sovra Wares Coal-rieup anp 17s Resovnces— 
Tue Beortty Surprine Coutrery: The Low Vein cut through. 

Tue iron trade of Wales continues about the same as reported last 

week, but although there is still the same complaint of orders not 

coming in regularly on foreign account, the mills and furnaces are 
kept well employed by proprietors clearing off old specifications. 

Towards the close of the quarter merchants, as a rule, hold back 

issuing contracts, except for immediate and pressing requirements, 

The autumn trade was so well maintained, and makers having every 

coufidence that the new year will introduce a greater regularity in 

orders, and that there will be a good trade to be done for months to 
come, refuse go entertain anything like a reduction in prices. The 
advices from the States, and contracts received by the last two mails 
from New York, show that Welsh ironis still in request in the 

American markets, and that stocks are low. The demand from the 

Continental markets is about the average. The home requirements 

of buyers evince an improvement for prices ruling firm. In 

otber descriptions of iron there is no change to note. For pig iron 
there is a pretty moderate demand, but the difficulty is still as to 
prices, manufacturers asserting that they cannot afford to pay the 
quotations asked, as they are totally unable to obtain for bars prices 
at all equivalent to what are asked for pigs. In some instances 
makers have declined to book specifications offered them, believing 
that ere long there will be an advance. 

The tin plate trade is a little more active, charcoal having a larger 
inquiry ; for cokes the sales are about the average. 

in steam coal the demand continues to rule good, and vessels are 
despatched with celerity at the various ports. The exports for the 
psst week show an increase in foreign requirements. The collieries 
are fully employed, and there is no delay experienced in sending 
coal down to the vey The demand for the metropolitan markets 
keeps up well, whilst large quantities of Welsh steam continue to 
be sent to Birkenhead. The last few days’ hard frosty weather has 
had a favourable effect upon the house coal trade, and orders are 
coming in freely, so that the pits are kept in full work. If the 
present weather continues a large increase is expected, to meet 
which arrangements are eo | made at several of the collieries. 

With respect to the report of the anticipated sale of the Aberaman 

Works, the arrangements are not yet completed, and the works will 

not ch ds so soon as Was ex 





animation prevails; indeed, very little more could not be done at 

ent even if it were sequel The staple industry at Willen- 

all is in a better condition than it was a week ago, the export 

demand having somewhat improved. At Darlaston trade is brisk, 

and in the adjoining town of Wednesbury activity pervades the 

principal manufactures. There is no change to report in other parts 
of South Staffordshire. 

Notwithstanding the miserable blockade of the South American 
ports the year 1865 closes with prospects much more favourable to 
the interests of the traders in “ the useful metals and their products ” 
than did 1864. At that time we had the American war still drag- 
ging its slow length along, and the fear that its termination would 
be accompanied with! almost utter ruin to a large number of mer- 
chants and others, both in that country and in this, was very 
general. We have now, however, seen the termination of that war. 
It has brought with it, as was expected, an increaseddemand from the 





ge han lo 
The Cwmbrau Iron Works, which are now carried on by Messrs. 
R. 8. Roper and Oo., are likely to change hands, negotiations being 
now pending with the Patent Nut and Bolt Company (limited), 
with that object in view. There are two blast furnaces at Cwmbrau, 
both of which are now in blast, and there are also collieries con- 
nected with the works. 

In reference to the gold mining mania in Wales, it may be stated 
that of the dozen companies started to work the mines said to be dis- 
covered in the;North, one of them is undergoing the process of wind- 
ing-up. The shareholders of the Cambrian Gold Mining Company, 
at a special — have also decided to wind up. ‘The seouhe of 
the operations of the companies show that no reliance can be placed 
in the reports of prof mining captains, who aid promoters by 
giving the best colour to the property in the market with the object 
of effecting a sale. ; 

The result of the inquest on the bodies of the driver and fireman, 
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who were killed at the late railway accident at Swansea, has been a 
verdict of manslaughter against Evan Davis, the foreman who 
started the train, and Howells, the signalman at No. 3 (North Dock 
Bridge). The jury also made a presentment that the wets | com- 

any should discontinue the system of working overtime, it having 
om stated by Mr. Joshua Williams, the general manager of the 
South Wales division of the Great Western, that during the past 
twelve months the men engaged at the bridge had worked on an 
average fifteen and a-half hours per day. It was shown that it was 
the duty of the foreman to have seen that the line was all clear 
before he started the train, and that Howells signalled from No. 3 
to Bartlett the signalman at the New Cut Bridge that the line was 
clear. During the inquiry it was stated that there had been 
instances, when it was frosty weather, of the bridge signals not 
working properly ; but it was clear that they were in working order 
at the time of the accident, and that the guard saw the danger 
signal of the bridge only just in time to save his life by jumping out 
of his van. Since the accident a trial of the bridge signals has been 
made, aud they were found to be in proper working order. 

Mr. Hull, in his work on the coal-tields of Great Britain, says :— 
“The coal-field of South Wales is the largest in Britain, with the 
exception of that of the Clyde basin, and contains almost as great a 
vertical thickness of strata as any coal-field in the world, amount- 
ing to upwards of 10,000ft. It is separated Carmarthen Bay 
into two unequal portions. That to the west of the bay stretches to 
Pontypool, in Monmouthshire, a distance of fifty-six miles, and is 
the largest portion. The smaller extends to St. Bride’s Bay, a 
distance of seventeen miles, and is washed by the waves of the 
Atlantic. The greatest transverse diameter is sixteen miles, in the 
meridian of Neath, in Glamorganshire. The general form of the 
coal-field is that of an oval basin or trough, lying nearly east and 
west. It is deeply indented by the bays of Swansea and Carmarthen, 
which overspread the upturned edges of the strata as they cross from 
shore to shore. It will therefore be understood that, from the oval 
form of the coal-field, the highest strata occur near the central 
axis, and that in proceeding from this line, either to the north or 
south, we cross transversely the up-tilted edges of the beds, 
reaching in succession lower coal seams, with their accompanying 
sandstones and shales, then the millstone grit, carboniferous 
limestone, and finally the old red sandstone. Owing, however, to the 
concurrence of an arch, or anticlinal bend of the strata near the 
centre of the trough, the above description is only approximately 
correct, as in reality the highest strata occur a little to the north and 
south of the central axis.” In speaking of the resources of the 
South Wales coal-field, Mr. Hull says :—‘ In attempting to estimate 
the duration of the supply of coal from this vast repository 1 am 
aware of the difficulty of the task. When we regard the enormous 
amount of fuel which is stored up throughout a thickuess of strata 
out of which might be cut a mountain about three times the height 
of Snowdon, having a basis of a thousand square miles, and which, 
as Mr. H. H. Vivian, M.P., has shown, could supply the whole 
consumption of Britain for nearly 4,000 years, it seems almost 

rofane to assert that at least one-half of this store must lie for ever 
peyond our reach, and thus, as far as man is concerned, to have been 
made for nought. If, therefore, there are those who consider 4,000 
years as too narrow a limit, it will be satisfactory to them to be 
assured that they have a store of fuel well nigh limitless, and 
which, if it had been drawn upon to its present extent since the 
days of the Noachian deluge, would even still be unexhausted.” 

The Begelly Shipping Colliery bids fair to become a most 
valuable and remuuerative property to Mr. J. Cadman, the 

resent proprietor. ‘The colliery was formerly worked by the 
-’embrokeshire Iron and Coal Company, and on their abandoning 
it, Mr. J. Cadman took it, and under his management it soon 
became a profitable undertaking. In order to thoroughly develope 
the resources of the colliery, Mr. Cadman fitted up a steam engine, 
with all necessary plant, and sank a sbaft to the depth of thirty 
fathoms, when # seam of coal two feet thick, and known as “the 
low vein coal,” was cut through. The coal is of excellent quality, 
and as there is a large tract of ground to work under, it must, of 
coarse, prove a most valuable and important investment. It is 
stated by experienced colliers that the far-famed Kilgetty seam will 
be found at thirty-five fathoms. Mr. Cadman proposes, so soon as 
the Pembroke and Tenby Railway is opened for traffic, to deliver a 
supply of coal and culm to all the stations east and west of the 
Begelly station. 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Tue Guiascow Pia Iron Market—Meetine or THE AssoctaTION OF 
Enaineers—Launcn by Messrs. Carrp anp Co., Greenock—New 
Snuep ror Camrervown Dock, Dunpes—Dxarnace or tHe Loca 
or Spynrg—New AnD ENLarcep Suep aT THE GREENOCK RarLway 
Svation — THe SHARRHOLDERS OF THE EpinspureH and GLASGOW 
Ramway—Tue Two Great Raitways in Scornanp—Tue Sur- 
BUILDERS ON THE CLYDE. 

‘Tur Glasgow pig iron market since our last communication has been 

in a very excited state and more irregnlar than it has been for many 

months past; in fact, since Monday shipping brands are so much so 
that prices can scarcely be quoted. arrants are ranging between 
61s. 44d. and 63s, 6d, cash; prices of makers’ iron cannot be quoted. 

Last week the usual monthly meeting of the Association of 
Assistant Engineers was held in the Religious Institution Rooms, Mr. 
C. Smith, president of the association, in the chair. Tige minutes of 
last meeting having been read, Mr. Lyon, one of the members, read a 
paper on “governors,” with improved application to the steam 
engine. The subject was illustrated by drawings and diagrams, 
and elicited considerable discussion and general information bearing 
on the subject. The meeting was then brought to a close by a vote 
of thanks to Mr. Lyon for his valuable paper, and a vote of thanks 
to Mr. Fairbaira, for a valuable addition to the library of the asso- 
ciation, by the presentation of his late work on “ tron Shipbuild- 
ing.” 

Mr. Caird and Co., shipbuiiders, Greenock, launched on Friday 
last, from their west building yard, a small screw steamer for the 
lishing trade on the Morocco coast. This is the fourth steamer 
launched by Messrs. Caird and Co., for the same trade. 

‘’he Dundee Harbour Trustees have agreed to erect 1 shed at 
Camperdown dock, the cost of which is estimated at £3,310. 

It having been determined by a number of the adjacent pro- 
prietors to drain the loch of Spynie, operations for that purpose 
were commenced about twelve months ago, and are now all but 
completed. The loch is in Morayshire, was three miles long, and 
«bout one mile broad; the effect of draining it will be to render 
upwards of one thousand acres of land available for cultivation, and 
about the same space of ground more valuable: the cost is £8,000. 

In consequence of the augmented passenger traftic the Caledonian 
Railway Company have lately made a large and commodious 
increase of the passenger shed at the Greenock station. The contract 
for removing the roof of the former shed, which was of a very 
ponderous character and defective in height, light, and ventilation, 
was taken by Messrs. Cowden and Brodie, iron roof makers, Paisley, 
and they have just completed their contract in the most satisfactory 
manner, The directors of the company having determined to carry 
the passenger shed to a distance of 500ft. in length, and to raise it toa 
height of 25ft. to the span of the arch, and also to remove the pillars 
from their dangerous position close to the edge of the platform to 
15ft. backwards; the contractors engaged sub-contractors to execute 
the various portions of the work which did not come under their own 
peculiar department, and the result of their labours has been the 
erection of a very handsome shed of the dimensions already stated, 
partly roofed with slate and partly with glass, and provided with 
perfect ventilation by means of numerous galvanised iron louvres for 
permitting the escape of smoke and steam from the engines. The 
roof, which is considerably curved—an element of grace, but of 
considerable difficulty in its structure—is supported by iron ribs, 
couples, and girders, and handsome cast-iron pillars. The pillars 
are made hollow, so as to act as conductors of water from the roof. 











The north-east side is filled up with masonry in the cube style, and 
the material is the finest Glasgow stone. 

The defunct Edinburgh and Glasgow Railway Company having 
harded over their railway and business to the North British 
Company, find it quite as difficult to wind up their affairs as they did 
to make money when in existence as a working concern. The bone 
of contention which at present holds them together is whether the 
chairman and principal servants of the old company are entitled to a 
remuneration over and above the salary they received during their 
terms of office, on account of the breaking up of the concern and the 
turning of those old servants adrift. The matter would long ere 
this have been settled had the chairman’s original motion on the 
subject been adopted, viz., to set aside a few thousand pounds to be 
distributed amongst them in certain fixed proportions; but Mr. 
Clouston, one of the shareholders, backed by a great many others, 
objected to the chairman squandering the money of the shareholders 
for such a purpese. The stinginess of the objecting shareholders is 
now punishing them by causing them to fork out to lawyers a great 
deal more than what would have been better spent on their old and 
faithful servants. At an adjourned meeting, which took place on 
Tuesday, the chairman stated that he had received summonses to 
attend court from late servants of the company for sums of money, 
so that the shareholders are not only at law with each other, but will 
likely require to combine to go to law with their old servants. Ata 
second meeting held on the same day, with Mr. Peter Clouston in 
the chair, Mr. Whyte proposed the following resolution—“ That a 
committee be appointed to co-operate with the directors in adjusting 
any claims that may be made against the company, and in winding 
up the affairs of the company with as little delay as possible, with 
power to them to take such action in the matter as they think right, 
and that the committee should consist of Messrs. Peter Clouston, 
John McGavin, James Clark, Andrew Paton, and James Whyte—Mr. 
Clouston convener.” This resolution was unanimously adopted, and 
a vote of thanks having been accorded to the chairman, the meeting 
separated, 

The two great competing railways in Scotland, viz., the North 
British and the Caledonian, will have a keen Parliamentary contest 
during the ensuing session. Both companies are anxious to amalga- 
mate with or absorb the smaller lines for the purpose of developing 
the traffic of their own larger systems, The North British propose 
to absorb the Bathgate and the Fife and Kinross railways, and to 
amalgamate with the Leadburn, Linton, and Dolphinton Railway. 
The Caledonian Railway Company will promote three leases or 
amalgamations. The first is a proposal to amalgamate with the 
Scottish North-Eastern Company. ‘The next is to amalgamate with 
the Forth and Clyde Railway, which runs from Stirling to Balloch, 
and the third amalgamation proposed by the Caledonian is a pro- 
jected junction between that railway and the Forth and Clyde Canal. 

The shipbuilders on the Clyde, notwithstanding the cessation of 
the American war, have every prospect of being well employed 
during the approaching year 1866; with few exceptions they have 
all as many contracts on hand as will keep them very busy for at 
least the next six months. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Corresponden. ) 

Liverroon: Mersey Dock and Harbour Board: Launch at Preston for 
the Mersey River Steamboat Company: Insurances on the Atlantic 
Telegraph Cable: Messrs. Laird Brothers’ Operations—Hutt Sovutu 
Briwwge—A Great Water Scueme ror LANCASHIRE AND YORKSHIRE 
—MANnNcHESTER ASSOCIATION FOR THE PREVENTION OF Botter Ex- 
pLosions—Nortu-Eastern District: Trade Matters: The Tyne: 
Cleveland: Shipbuilding, §c.—State or Trave: Sheffield; Leeds: 
South Yorkshire—Hauirax Water Surry. 


WE commence, as usual, with Liverpool. At the last sitting of the 
Mersey Docks and Harbour Board, the proceedings of the Docks and 
Quays Committee included a recommendation that a galvanic ap- 
paratus, to aid in the restoration of persons suffering from drowning, 
should be placed in each of the receiving houses on the Senet 
estate; and the thanks of the board were voted to Dr. Trench, the 
medical officer of health, for his suggestions in reference thereto. 
The harbour master and engineer were directed to report on the 
best system of night signals for thedock entrances, warning ships 
not to enter the docks. On Saturday afternoon Mr. J. H. Mackern 
launched from his yard, at Preston, a sister boat to the Sylph and 
Sprite, and christened the Syren, which has been built for the Mersey 
River Steamboat Company, under special contract with Messrs. 
Fawcett, Preston, and Co., of Liverpool, who supply her engines. 

At the Liverpool Assizes, on Friday, Mr. Thomas Wilson sued Mr. 
E. 8, Jones, of Messrs. Jones, Paimer, and Co., for £200, being the 
amount insured by the plaintiff with the defendant on twenty shares 
of the Atlantic Telegraph Company, the insurance being on the 
laying of the cable. To the declaration the defendant pleaded, first, 
that the insurance was not entered into; second, that the person was 
not interested in the cable; third, that the cable was not lost by the 
perils insured against; and fourth, that the loss was an average loss 
under £8 per cent. within the meaning of the policy, and was not a 
general average loss, and the ship during the voyage was not stranded. 
After an attentive hearing, the judge, addressing the jury, said this 
was rather a peculiar policy, and the fallacy of it, as it seemed to 
him, was that it had been treated as a policy on goods. It was a policy 
on the undertaking. Their verdict would be for the plaintiff with 
leave to defendant to move the court above, with power to draw all 
inferences. 

Great progress has of late been made in the construction of what 
is known at Hull as the South Bridge. The bridge will, it is said, 
have the largest opening of any swing-bridge in England, namely, 
120ft., or between the centres of the pillars 123ft., which will allow 
a clear water-way of 100ft. It rests upon a foundation of brick and 
stone, which is situated upon the garrison side, and when it is re- 
membered that the total weight of iron sustained by this foundation 
is about 800 tons it will be seen to require a support of considerable 
strength—a requisite which has been successtully supplied. The 
entire length of the bridge will be 220ft., of which the swinging 
part is 170. The width is 36ft., which allows a clear road between 
the massive girders for heavy traffic of 23ft., and a footpath on each 
side 5ft. in breadth and outside the girders. ‘The girders are highest 
towards the garrison side, descending gradually towards the other 
end. On the town side the bridge rests upon two iron cylinders 6ft. 
in diameter, filled with concrete, and sunk to a depth of 60ft. The 
iron work is the manufacture of Henry Grisell, Regent Canal Iron- 
works, City-road, London. Mr. Allen has been the resident engineer 
of the works, which have been carried on under the superintendence 
of Mr. R. O. France. The bridge, it is said, will be open for public 
traffic in the course of about three months. 

In connection with the north-eastern district we may state that 
the whole of the collieries connected with the Tyne Dock are at full 
work. In consequence of the extraordinary demand for coke for the 
consumption of our iron factories at home, there is a t difficulty 
in execating shipping orders, and vessels employed in the coke 
trade have long turns. More coals were exported from the Tyne 
Dock in November than in any of the previous months of 1865. 
Orders are coming to the Tyne trom the Ciyde for more new steam 
tugs for that river. The Clyde Shipping Company have contracted 
witha Tyne builder for two new steam tugs. The Tyne Steam Shipping 
Company have added a powerful tug to their fleet of steamships. 
She is named the Huzzar, and will be employed in attending upon 
the steamships belonging to the company as they enter and leave the 
harbour, and facilitating in other ways the trade of the company. 
On the Tyne wherries and other craft wrought by manual labour are 
being superseded by wherries wrought by steam. A craft of that 
sort has just been started to carry goods down from Newcastle 
to the tradesmen and other merchants of Jarrow. It is stated that 
there is a probability of one of the oldest and most influential 
manufacturing firms on Tyneside turning their establishment into a 
limited liability company. The partners are in bad health, and 





wish to be relieved of the responsibility incidental to their position. 
The capital is to be £120,000. A Tees and Continental Steam 
Shipping Company is announced, with a capital of £250,000, in 
shares of £10 each. Mr. Thomas W. Ranson, of Sunderland, has 
retired from the direction of the Tyne Engineering Company, and 
his place has been supplied, we understand, by Mr. W. Bunning, 
a gentleman of known engineering skill and experience, A tem- 
porary bridge across the [Tyne is p ing rapidly, and if the 
weather continues open it will be completed and ready for the con- 
veyance of passengers and general traffic by March or April. 
Immediately it is so ready the removal of the old bridge will be 
begun. The dredging operations of the Tyne Commissioners progress 
most satisfactorily. A ship drawing 14ft. water can now leave 
Wallsend and go right out to sea at dead low water. In the course 
of next summer the dredgers will have got up to Newcastle, 
and there will then be 14ft. of water there at low water. 
Excitement, which has appeared of late in the Scotch pig iron 
market, is beginning to be reflected in the Cleveland district, and 
large orders have been given out at considerably advanced prices. 
Many of the makers in the district are sold as for six months forward, 
and consumers who have not secured their supplies will most likely 
be obliged to draw them from the stocks in store. Consumers of 
iron are all full of work, and there are still many large contracts to 
be given out. Makers, on the other hand, are very short of stock, 
and mention is made of claims for compensation for non-delivery of 
iron within the contracted time. Such being the case, it is antici- 
pated that makers will raise their list prices at the next meeting, 
and should the Scotch market maintain its present price a further 
rise will soon follow. Great complaints are made against the North- 
Eastern Railway Company for not anticipating the increased re- 
quirements of the district. Furnaces have been thrown out of blast 
for two and three days at a time for want of coke. Ships have been 
delayed tide after tide, unable to get their cargoes, and consumers 
have been almost at a standstill for want of iron, all in consequence 
of the want of trucks and motive power. About six weeks since 
the screw steamer Otter, Captain Lishman, belonging to the Tyne 
Steam Shipping Company, was in collision in the Elbe, when she 
sustained injuries which caused her after hold and cabins to be filled 
with water. ‘The vessel was taken to Hamburgh for repair, and last 
week she arrived in the Tyne to resume her place on the Hamburgh 
station. The Tyne Steam Shipping Company have now ten screw 
steamers afloat. Two of them, the Earl Percy and the Grenadier, 
built this year by Messrs. Palmer Brothers and Co., are specially 
fitted up for the London trade. A screw steamer of 800 tons, and 
named the Chaucer, wes launched on Saturday afternoon, from the 
building-yard of Messrs. Palmer and Co, (Limited), Willington Quay. 
On the same afternoon an iron paddle tug-boat, named the Contest, 
was launched from the building-yard of Messrs. Redhead and Softley, 
South Shields. On Saturday a screw steamer, 760 tons burthen, was 
launched from the yard of Messrs. Candlish and Fox, Middlesbro’. 
Her dimensions are as follow :—194ft. between perpendiculars, 28ft. 
6in. beam, and 16ft. Gin. depth of hold. She will ba schooner-rigged, 
fitted with Mr. John McIntyre’s double bottoms, and provided with 
engines of 80-horse power by Messrs. Clark, of Sunderland. She is 
for a Sunderland house. 

With regard to business matters at Sheffield, it may be observed 
that trade is decidedly active in nearly all branches. The American 
orders for cutlery and general sete continue to be very large, and 
though the country orders for plated and Britannia metal ware, and 
some other goods, have been checked by the cattle plague, workmen 
will have the best season for some years, in anticipation of the 
Christmas holidays, The spring-knife cutlers of one of the principal 
American houses are on strike for an advance of 8} per cent., but 
the dispute is likely to be settled in a few days. Some considerable 
orders for armour plates have lately come to hand. In connection 
with the iron and machine trades of the Leeds district, it is stated 
that the forges are well employed, though many orders are being kept 
back until after Christmas. The tool makers also continue busy, whilst 
the machine shops are somewhat restricting their operations. The 
locomotive and railway stock builders are well employed in the execu- 
tion of orders, 

Trade throughout the whole of the South Yorkshire coal fields is 
in a very unsettled state consequent upon the new phase which the 
dispute between masters and men has assumed. The restrictive 
— has not answered, and it remains to be seen whether the 
closing of three or four pits will have the desired effect. A general 
impression prevails that it will not, and if higher rates are to be 
obtained a general strike can alone effect it, if it can be effected at all. 
The trade, both in coal and coke, is being diverted into other 
channels, gs the coalowners are unable to meet all orders. 

The Halifax corporation has advanced the price of water for trade 
ap 80 The lowest price now is 6d. the 1,000 gals., instead of 4d. 
as Deiore. 








Mancuesrer Bower Assocration.—The last monthly report of Mr. 
Fletcher, Chief Engineer to the Manchester Association for the Pre- 
vention of Boiler Explosions, contained the following statement :— 
During the month, 326 engines have been examined, and 445 
boilers, and eight of the latter tested by hydraulic pressure. Of the 
boiler examinations, 349 have been external, eight internal, and 88 
entire. Inthe boilers examined, 151 defects have been discovered, 
15 of these defects being dangerous. One of ten cases of furnaces 
out of shape arose from remarkable carelessness. The engineer had 
lighted his fire in the boiler without having the water brought up to 
its proper level, intending, as it is understood, merely to maintain a 
slow fire to air the flues. This would have been sufficiently hazar- 
dous evenin competent hands, and should not have been done at all. In 
addition to this, however, he went away to his breakfast and left the 
boiler, with the fire burning, ia charge of a man who was quite 
incompetent to look after it. While the engineer was absent, the 
man in charge got up a strong fire, and then perceiving that the 
water was not up to its proper level, set to work to pump it in by 
turning round the fly-wheel of the engine by hand. He was busily 
engaged in this way when the engineer returned, who at once shut 
off the water and drew the fire, fortunately in time to prevent the 
rupture of the flue, though not before the crown had become red hot 
and brought down considerably out of shape. The engineer was 
quite right in drawing the fire, as well as in shutting off the feed 
water, and this course should be pursued whenever furnace crowns are 
overkeated, provided that they are not so seriously distorted as to 
threaten to rend before the fire can be withdrawn, and thus to lead to 
the tireman being scalded. Tie feed should, under any circumstances, 
be shut off, which might be done without danger. It should 
be stated, however, that the danger of pumping cold water into 
partially red hot boilers has been very much overrated, and where 
the water is not injected directly on to the red hot plates, it 
is very doubtful if any explosion would take place. The 
throw of a feed pump is but slow, so that the water would 
only rise gradually, and thus cool down the heated plates 
by conduction little by little before it covered them. This is 
not a matter of opinion only. A case came to my knowledge some 
time since in which what is termed a “furnace” boiler at an iron- 
works was allowed to run nearly, if not quite, empty, and to become 
red hot without its being known. When the boiler was in this state 
the feed was turned on. No explosion, however, occurred, but the - 
shell was so strained that the feed ran out of the boiler at the seams 
of rivets as through a sieve. This called attention to its condition, 
and it was not till a subsequent examination was made that the fact 
of the boiler’s having been red hot was known. This is by no means 
a solitary instance. Though it is unquestionably unwise to pump 
cold water into overheated boilers, yet it is thought that it is not 
well to exaggerate the danger. Too many explosions are already 
attributed erroneously to this cause, which puts a stop to complete 
investigation, and thus prevents the full truth being elicited. ‘Iwo 
cases of dangerous external corrosion occurred to a couple of boilers 
through an injudicious arrangement of feed water heater. Four ex- 
plosions have oceurred during the past month, by which ten persons 
have been killed and ten others injured. Not one of the boilers in 
question was under the charge of this associtiation. 
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Das Bessemern in Oesterreich. Eine Zusammenstellung der in 
der Ocsterreichischen Zeitschrift fiir Berg-wnd Hiittenwesen 
vom Jahre 1856, bis zum Mai des Jahres 1865, erschienenen 
wichtigen Abhandlungen und Berichte iiber das Bessemer’sche 
Eisen und Stahlfabrikations-Verfahren. Mit geschichtlichen 
Vorbemerkungen eingeleitet von Orro FRemerrn Von 
Hincgenav. Vienna: 1865. Manz. 

[CONCLUDING NOTICE.] 

Wir# this notice we must now conclude our examination 

of the collection of important papers before us. The im- 

portance of the subject, and the general dearth of informa- 

tion of the kind, especially in the English language, have 
been the reasons that we have lingered with this book in 
our hands for a longer time than is our usual wont. 

It will be remembered that the account we gave of the 
proceedings at Heft did not extend to the manipulation or 
the forging of the steel ingots so successfully produced. 
Capital stands at a higher rate in Austria than with our- 
selves ; and the proprietors of the Heft works found it best 
to enter into an arrangement with another establishment 
for working up the raw material. This was done with 
some works at Storé, whose manager gives in the “ Oest. 
Aschrift fir Berg-und Hiittenwesen” a full description of 


the means he employed to work up the material, and of , 


the work thus produced. The steel ingots were at first 
cast with a square section, but, after trying different sizes, 
it was at last found best to cast them with an octagonal 
section, measuring 12in. across the sides. Of some impor- 
tance is the account of the means adopted by Herr Frey 
to determine the different qualities of the metal. Upon 
the assumption that the qualities of Bessemer metal greatly 
depend upon the ores employed, and that thus the data 
acquired in England and Sweden would be of little use in 
dealing with metal produced from the pure manganetic 
ores of Carinthia, independent investigations were under- 
taken in order to find a means for determining the quali- 
ties of the cast ingots. It must be remembered that not 
merely rails were to be produced, but almost all kinds of 
work, An accurate determination of the qualities was thus 
required in order to employ the metal in competition with 
all the different old kinds of steel, and even with the best 
kinds of wrought iron. An examination of their exterior 
would not be sufficient ; the real point was the description 
of fracture. With this view the fracture of different ingots 
was carefully examined ; the material was then worked up, 
its qualities tested, and means were thus afforded for de- 
termining, by the appearance the fracture, the different 
qualities, and especially of the hardness of the ingots as 
produced. ‘ The different degrees of hardness were found 
“to be exactly determined by means of the greater or less 
“ fineness of the grain, by its tioge, and its brightness, In 
** general the surface of fracture showed greater or smaller 
“ blow-holes, the number of which was larger with the 
“ harder kinds, while softer ingots showed a nearly homo- 
“ geneous grain, with the brightest metallic lustre, 

The blow-holes of Bessemer ingots have been cited as 
forming a great objection to the process, and several patents 
have been obtained in England for preventing their de- 
velopment. In working up the Carinthian ingots but 
little difficulty was found to be caused in this way. Some- 
times these holes were clean, at others they showed a 
slight oxidation; but seldom was slag found inside them. 
Their number increased from the centre towards the ex- 
terior, and their presence caused a peculiar roughness of 
the surface. 

An ingot cast under ordinary circumstances was found at 
Heft and Storé to be all the more compact, but, on the 
other hand, all the coarser and more crystalline in its grain, 
the further the process of decarbonisation had been pro- 
ceeded with within the proper bounds. On the contrary; 
the earlier the process is broken off the harder the product 
obtained, the greater number and the greater size of the 
blow-holes, the grain of the metal being at the same time 
ull the finer, and of a darker tinge. 

But when the ingots were worked up the fractures of the 
hard and soft kinds respectively were reversed as to their 
appearance. The softest kinds of steel showed the 
brightest colour and lustre, while the contrary was the 
case with well-worked steel rods. ‘“ The hardest steel pre- 
“ sented the finest, brightest, and most shining grain, while 
“ the softest steel had more greyish and a duller fracture, 
“ with a coarser grain, it being always presumed that we 
“ arespeaking of materials which have been worked down 
“ in the same way and to the same section.” Further on, 
Herr Frey makes the important remark that even “ the 
“ softest product of the Bessemer process is, with an incom- 
“ parable ductility, nevertheless without a fibrous fracture ; 
“while it is, in spite of its strongly marked iron qualities, 
“ not granular.” 

As regards the manipulation of the ingots, it is clear that 
their porous consistency requires them to be thoroughly 
worked up; and it is equally evident that this operation 
must be accomplished at a due temperature. “The more 
2 the original section of the ingot gets reduced the greater 
: the density and homogeneousness of the finished article, 

and the finer its grain.” For these reasons, it was seen from 
the first at Storé that it would not be sufficient to roll out 
the ingots without their being first hammered, and that 
light hammers would not do the work properly. Even in 
making rods and plates of small section Herr Frey pre- 
ferred to use heavy ingots weighing more than half a ton, 
and with from 10in. to 12in. cross section. These then 
came under a hammer of about 10 tons, with a narrow 
anvil, in order to be at once forged down to the required 
dimensions for details, or, after a second beating, to again 
be put under a lighter hammer or a set of rolls. By these 
means all the “pores” or blow holes were worked out. 
The question is, what becomes of these blow-holes, and the 
uestion Is important. Jt must be remembered that they 
were closed up under the hammer while the ingots were 
cousttevably under a welding heat. And yet if they were 
. we by welding, as it is ordinarily understood, it is 
evident, says Herr Frey, “that the blow-hole in the ingot, 

>_even if ever so much closed up,—should be visible in the 


“ fracture of the forged-out article.” Nevertheless this was | 





not the case ; no holes or pores were to be seen, even under 
a magnifying glass,—except, of course, in instances where 
pieces of slag were originally enclosed. Herr Frey does 
attempt to explain this, and he asks :—“‘ Where does the 
“ cohesion of the molecules in the masses in question cease, 
“and were does the most intimate adhesion begin ; as also 
“ what is the effect of the want of complete cohesion, on the 
“strength and density of the material?” We believe that the 
complete closing up of the clear and unoxidised blow-holes 
of bessemer ingots can be explained on the principle of 
what has been termed true welding—the particles are 
brought into intimate cohesion by mere pressure. Several 
instances of this action are cited by Dr. Percy in his second 
volume on metallurgy. It is well-known, for instance, that 
lubricated bearings will sometimes adhere in the same 
way that two clean pieces of a leaden bullet will stick 
together under pressure. After observing that the ingots, 
as delivered from Heft, were numbered from I. to VII., to 
indicate the degrees of hardness, we read that it was found 
in breaking them up that “all sorts of Bessemer steel, 
“whether soft or hard, have a quality which appears to 
“ specially belong to this kind of steel ; that namely, of not 
“ possessing the true brittleness, though having at the same 
“time the hardness of steel produced in the other ways; 
“while it is nevertheless as ductile and extensible as 
“ wrought iron. Bessemer metal thus takes the place of a 
“ material with the qualities of steel, without possessing the 
“greater number of those of wrought iron. The softest 
“ kinds show, with an absolute absence of brittleness, and 
“with great pliability, nevertheless, the peculiar stiffness 
“ appertaining to steel.” 

Herr Frey then gives an account of a number of ex- 
periments on the produce. It was made into all kinds of 
details, such as chisels, shafts, boiler plates, and piston 
rods. These were bent cold, and also in some in- 
stances when hot; in every case affording additional 
evidence of the great value of the material. An armour- 
plate of Bessemer steel was also tested in the presence of 
a Government commission. It was 6ft. 6in. long, 24in. 
deep, and 4in. thick, weighing 20 centners. The plate was 
fired at 600ft. distance from a smooth-bore 48-pounder ; 
the charge of powder being 101b. One shot was fired with 
a 101b. charge, and three with a 141b. charge, the last and 
fourth shot being a projectile of cast steel. No marked 
effect was produced, though another similar steel shot 
passed right through a common iron plate, 44in. thick, and 
without breaking up. The Bessemer plate thus afforded 
much greater powers of resistance to the penetrative power 
of the shot than the iron-plate; but it showed rather 
larger cracks. Puddled and cast steel plates were, however, 
completely shattered under the same circumstances. The 
experiment indicated that the mildest kind of Bessemer 
steel would probably have given better results than the 
kind chosen, which was of a medium quality between 
Bessemer steel and Bessemer iron—a kind, in fact, very 
appropriately termed “ Bessemer metal,” by Herr Frey. 

Since writing the above, we have received from Mr. 
John Hardy, the locomotive superintendent of the Austrian 
Siidbahn, a very favourable account of some Bessemer 
works recently established near Gratz, in Styria. We un- 
derstand that these works have been arranged on the 
system practised in England by Mr. Bessemer, as the 
Swedish furnaces have not given such good results in Styria 
as was at first expected. As spiegeleisen is used at these 
works—where most probably a rather less pure pig than 
usual has to be worked up—the use of the moveable con- 
verter became a necessity. Two of the ordinary air-fur- 
naces are used for smelting the metal, and a third for the 
spiegeleisen, the converters themselves being of the capacity 
necessary for four tons. Some boiler-plates made here, 
when tested for strength and elongation, in an accurate 
machine, were found to give even higher results than 
similar plates from a works, and also produced by 
the Bessemer process. ‘The same steel plate was found to 
weld very well to old wheel-tires; and the welds showed 
no signs of giving way even when the material was ham- 
mered down quite flat. It appears that some difficulty 
was at first felt in welding Styrian Bessemer steel to iron, 





but this has been overcome at these works near Gratz, 
which have been, by the way, erected, and are now ma- 
naged, by an English engineer. The form of rail generally 
used in Austria, and indeed throughout Germany, is the 
foot, or American rail, At the prices of iron in that 
country, they have thus found it economical to weld new 
steel heads to old rails. We hear that even new foot-rails 
for the Breuner Railway are being made on this plan. 
The difference per zoll centner is only 50 kreutzer. ‘Lhis 
is, in so far, important for us, as, the old rails on the Aus- 
trian lines being mostly of English manufacture, it shows 
that at least Styrian Bessemer steel can be very easily 
welded to common Cleveland or Welsh railway iron. 

We now come to an important and curious article, re- 
commending from experience the use of lead in the Besse- 
mer converter. It is not, perhaps, generally known that 
the addition of a little metallic lead to the charge has 
been before now found not merely to greatly facilitate the 
operations of the common cupola, but also to improve the 
quality of the cast iron. A writer in a number of Dr. 
Stamm’s “ Neuesten Erfindungen,” of last March, observes 
that among the difficulties to be overcome are—“1. ‘I'he 
“ use of grey pig iron alone, with the necessary consequence 
“ of the exclusion of white cast iron; 2, the sensibility of 
“ the process to small differences in the quality of the pig 
“iron; 3, the consequent uncertainty in obtaining a given 
“sort of product; 4, in the as yet unsolved question 
“ whether the utilisation of the fluid pig iron, as it runs 
“ from the blast furnace, be in all cases preferable, or whe- 
“ther it ought to be preferred at all; 5, the want of de- 
“ terminate signs for the finishing of the process.” He 
even considers that the overcoming of these difficulties 
would result in the completion of the new method as a 
metallurgical process, ‘Though white iron is fluid enough 


to be run into the Bessemer converter, its proportion of 
carbon is not sufficient to evolve the temperature required 
to produce the reactions necessary for the purification of 
the pig, without, at the same time, being rendered impure 
by oxidisation. To economically produce grey pig wou'd 





be difficult with many blast furnaces, so that the utilisation 
of pig iron in the Bessemer process would have to be con- 
fined to those furnaces which, on account of the quality of 
their ores, are able or are obliged to smelt grey pig. It is 
thus necessary for the new process to find means to replace 
—or, still better, to find a substitute for—the] required 
carbon. The difficulty of rendering white iron fluid, par- 
ticularly pig smelted when the blast furnace was working 
badly, showed itself most strikingly and injuriously when 
it was re-melted in an air furnace. ‘ Its incomplete melt- 
“ing was only obtained at the cost of much expenditure 
“of fuel, oxidisation of the metal, and considerable and 
* almost useless ‘crop’ in the shape ‘ ladle-sculls,’” 

It appears that the Professor of Chemistry at Leoben, 
Herr R. Richter, first recommended a means which, in its 
application to white, and even to inferior kinds of iron 
free from sulphur, was accompanied with the most favour- 
able results, “ The white iron, that has been melted with 
“‘ difficulty in the air furnace, and more especially the so- 
“ called ‘ ladle-scull’ iron, which is already somewhat de- 
“ carbonised, sticks hard to the bottom of the furnace. A 
“tough, black slag, which sometimes covers the whole 
“iron, and which at other times blows itself up very 
“ high,—prevents the action of the flame,” and threatens 
to completely solidify. Under such circumstances Profes- 
sor Richter recommends an addition of oxide of lead 
(litharge) or even of metallic lead. “ With a charge of 
“75 centners of white iron about 10 1b. to 151b. of 
*“ oxide of lead were thrown upon the slag. This slag was 
“ blown up some 6in., but within scarcely one minute this 
“black bed of siag sunk down to a slaggy covering 
* scarcely half-an-inch high. This took place with an in- 
" one development of heat, and it might be said to have 
* become almost as fluid as water. The action of the flame 
“ again took place, the skin of iron sticking to the hearth 
“ separated itself, and melted down rapidly, and in a way 
“which had never been seen, even with grey pig. The 
‘** pig could thereupon be run out without any difficulty.” 
Similar results are stated to have attended the use of lead 
in this way in fining and puddling furnaces; and the 
workmen used to beg to be allowed to use this simple 
remedy. 

As regards the use of lead in the Bessemer process, Herr 
Wagner says that “ the lead thus burnt or oxidised with a 
“ great development of heat, here replaces the carbon which 
“ is wanting. ‘The liquidising action of the oxide of lead on 
“ the formation of slag, furthers, like no other re-agent, the 
“ separation of the earthy bases and of the other metallic 
‘‘ oxides in the iron. It is thereby a more certain puri- 
“* fier than even carbon itself.” It would also appear that 
the high temperature of the iron and the slag thus in- 
duced, diminishes the ameunt of stuff thrown out, “ while 
“the characteristic signs of the.vapours of the oxide of 
“ lead determine the proper time for finishing the process, 
“ without any fear of oxidising the iron, or of lowering 
“ the temperature.” ‘ 

From official reports made to the Imperial Government 
two of the later numbers for this year of the Oesterreichische 
Zeitschrift fiir Berg-u. Huttenwesen also give an interest- 
ing account of the establishment of the Bessemer process at 
some works belonging to the State in Styria. Both a 
Swedish furnace and an English converter were erected. 
The description of the successful results obtained is very 
much the same as that detailed about the works at Heft. 
As regards the fire-proof materials, it was found that the 
lowest row of bricks in the bottom of the furnace, wherein 
were set the tuyeres, gave way first ; and that they suffered 
the less from the bottom towards the top. A mixture con- 
taining more quartz than clay gave the best results. At 
first the bottom of the furnace was made of fire-proof com- 
position. This, at the suggestion of Professor Tanner, was 
afterwards replaced by fire-bricks. The results were 
better, but not entirely satisfactory, and the molten iron 
found a way through the interstices. The writers of the 
report believe that the violent mechanical boiling action of 
the metal was of greater influence in destroying the bottom 
of the furnace than any chemical causes. ‘The observations 
made at other places in Austria that the harder ingots 
showed the greatest number of blow-holes was not confirmed 
at Neuberg, but rather the contrary. The “sculls” from 
the ladles were utilised for making cheap and common 
plates. They allowed thems. ves to be earily welded and 
made into tolerably good ingots. ‘The smaller “crop,” 
from the droppings from the ladle, was either used in the 
same way, being added to the ladle “ sculls,” or it was 
again, if of harder qualities, melted up in the blast furnace. 
The consolidated drops of metal were experimentally pud- 
dled up with from 10 per cent. to 15 per cent. of mottled 
pig iron; and these drops are now sold to a neighbouring 
establishment as pig iron, ‘The poorest kind of “ crop” was 
all put back again into the blast furnace; or after being 
washed in a stamping machine was worked up. The 
difficulty in working up the “ crop,” said by some to be an 
objection to the Bessemer process, was thus completely 
overcome, Inthe course of two blowings-in effected during 
last April, 51b, of lead were added to each charge in the 
converter. ‘Ihe formation of slag and the boiling were 
found to be thus facilitated, but the eraption of metal at 
the boiling stage was not diminished thereby. N 

We must now take our leave of a series of papers which 
do the greatest honour to the powers of precise observation 
and description of their several authors. It is unfortunate 
that the best accounts of the English process now revolu- 
tionising the metallurgical world in all countries are, as 
yet, due to foreigners, It is true that this has been the 
usual fate of many of our most important branches of in- 
dustry, and that, while we have been making money by 
them, their scientific principles have been investigated 
by foreigners. We do not of course in the least know 
whether or not Mr. Bessemer and his partners in his patent 
rights are averse to publishing the secrets of the manufac- 
ture which they have necessarily acquired at such cost of 
money, time, and labour; but—at any rate during the 
life-time of their most important patents—we are inclined 
to assert that they can only gain by making all they know 
as public as ible. With the breadth of view of a true 
man of genius Mr. Bessemer himself believes, and has 
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publicly asserted, that his process will offer a field for 
improvements to many a clever man, and for years yet to 
come. Let us suppose, for the sake of argument, that all 
the men in England who would be likely to improve the 
process now at this present time, knew all about it that 
could be committed to writing. Of course the chances 
that any improvement could be found out would increase 
with the number of minds whose attention was directed to 
it. Let us again suppose that such an improvement were 
discovered. It is evident that the inventor, as long as Mr. 
Bessemer’s patents lasted—as they will last for some years 
to come—would have to make it over to the holders of the 
fundamental inventions. He would certainly have to make 
it over at a less price-than if the discovery were made after 
the patents had lapsed. It is of course, on the other hand, 
quite true that the monopoly of information on the process 
in the hands of Mr. Bessemer and his licensees gives them 
the start in making any improvements — assuming that 
such can be made, But, again, a complete publication of 
all that is known might attract the generally disinterested 
light of pure science to the process—might direct the 
attention of the few men—such as Professor Stokes, for 
instance—who make discoveries without patenting their 
application, and corresponding pecuniary benefits would 
probably accrue to the present proprietors. 


ON THE MOST PROFITABLE SPEED FOR A 
FULLY-LADEN CARGO STEAMER FOR A GIVEN 
VOYAGE.* 

By Mr. James R. Naren. 

Tue original title given to this paper, “The most Profitable 
Speed for Cargo Steamers,” was too extensive; and the present 
title is, perhaps, still too large for all that I have attempted, which 
will be better understood from the following statement :— 

Having been asked to send that now notable steamer of mine, 
the Laucefield, from Glasgow to Dunkirk with cargoes of pig iron, 
to bring back sugar, 1 haut to satisfy myself that the voyages would 
be profitable; and, if e: ered upon, I desired that the profit 
should be the greatest tat was possible. As I was aware that 
it would vary, in some way, wiih the velocity of the vessel, I 
set to work to find a general expression for the law of its varia- 
tion, and also the velocity—if any—which would yield the maxi- 
mum of profit. ‘The communication this evening is the result of 
the inquiry. 

I have little excuse, however, for bringing it forward except that 
it is perhaps new ; for the solution of the problem—at least, in its 
limited state—is too simple to escape any mathematical student 
whose attention is drawn to it. 

As the problem refers to a steamer for a given voyage, the fol- 
lowing particulars of the vessel, cargo, and voyage are necessary, 
and supposed to be known, I have chosen also the case where the 
ey at gues coals from the port of departure suflicient to bring 
her back. 


L, the gross load of coals, cargo, and stores which the vessel can | 


carry ; 

D, the length of the voyage for which she has taken coals; 

A, a velocity of the loaded ship produced by the burning of a known 
rate of coals; 

fh, the rate at which the coals are burned to produce the velo- 
city A; 

a, therate of cost of the coals on board; 

6, the rate of cost of loading and unloading a given cargo ; 

c, the rate of cost of the dues on a given cargo; 

ec, the rate of commission on the freight carried ; 

I’, the rate of freight for the outward cargo; 

G, the rate of freight for the inward cargo; 

Il, the rate of hire for the vessel and crow’s wages ; 

J, the time lying in port, loading, unloading, &c. ; 

K, all other expenses of the voyage, such as dues on the vessel, 
pilotage, crew’s wages, and hire of vessel while in port, &c.; 

Let V be the velocity sought; 

And X, the weight of coals for the voyage, whose length is D; 

‘Then, as X varies as V*, and as / tons are burned at a velocity A, 


h V2 
eo! ¥ " D. 
= the time occupied in steaming the distance D ; 
Cam — = weight of the outward cargo ; 
L— sar = weight of the inward cargo; 
a. 
Hi 4Vv2D ‘ 
F (© — = amount of tho outward freight ; 
AV? D . 
G (1 _ 3 aa ) = amount of the inward freight ; 
a . 
L(k + G)— @ F + G) ; V? = amount of the freight for 
A! 


the whole voyage out and in; 


: ‘> V2? = the cost of the coals for the voyage, 
[ ADV? h Dv") e. SbAD.. 
b(L— "wale L— iar j=" bL— Tas V*= cost 


of loading and unloading two cargoes ; 


= cost of the dues on one cargo; 


tae : | = an oe hD a 
eP(L- = ve) + ¢@(b a) 
cL +G6)x@F +4) 


sions; 


HD 


Tas V? = cost of commis- 


cost of the hire for vessel, and wages while steaming the 


distance D, 

‘These are all the items of profit or loss in reference to this par- 
ticular voyage that I know of that would be affected by the speed 
of the vessel; if there are others, they can be added. In reference 
to the quantity H, or the rate of hire for the vessel, &c., it is made 
up of sums for insurance, depreciation, and repairs of the vessel. 
Although all these items vary with the velocity of the vessel, 
according to laws of their own, and ought to enter such an investi- 
gation as 1 am making, I have not at present gone so delicately to 
work: and in regard to the quantity, X, of coals for the voyage, 


which I have assumed equal to * -, it is derived from the 


practically true statement that the power for a given velocity varies 
us the cube of that velocity. As, however, the power itself may 
be got in various ways, and in some more economically than in 
others—e, g., varying the ratio of expansion in cylinders properly 
constructed; but here, again, I have not gone so delicately to 
work as, perhaps, 1 might have done to have made the investiza- 
tion sufficiently general, because, in my own vessel—the primary 
object of this inquiry, the yatio of expansion is at its greatest limit 
when the vessel 1s going fastest; and I can do nothing more for a 
slower velocity than shut the throttle valve, or keep it open and 
reduce the boiler pressure ; and the ordinary cargo steamers are, in 
general, so constructed that, although they may have the means of 
working with a greater ratio of expansion, they gain nothing by 


* Read before the Philosophical Scciety of Glasgow, Nov, 29, 1865. 


it, and perhaps lose. With this understanding as to the means 
for reducing, if necessary, the speed, the value of X given above 
will be sufficiently near the truth for a practical purpose. 

The profit on the voyage, being the difference between the amount 
received for freight and the expenses incurred in earning it, will 


therefore be— * ‘save ées 
=" iL 73 a : Loh « at 
L(F + G) @F+G) 55, mm sas 


m chD 6 AD 
DV —eL+—- Vmel F+G)+eGF + @) vz 

ao 
SS ae ae 

al {f+@a —)-e@b+o} ie {er+ G) +2a 

h — | ‘ 

—3b—2c—e2F+@}*~. DV —a= -K. (A); 
and this, divided by the time occupied in making the voyage—viz., 
7+ J, — will be the profit in a unit of time, or 
LRV—SDVI—DH—KV. 


—2bL+ 








Q= 





D+JV 
_(LR—K)V—SDV:—DH 
wee D+JV 


which is to be a maximum. 
R being taken for the co-efficient of L in (A), 
8 being taken for the co-efficieut of D V*? in (A), 
Q being taken for the profit: Therefore, 
(D+d V){LR—K)—3SD V?}—{(LR—K)V—SD V°— DH a 
(b+J V) os 
D(ILR+IN—K)—s8 bs V?—2I8D VI=0; 
0g Cow _ G24 se~ = WL 6; 
were 2J 5 0% 
a cubic equation which cin be easily solved by any of the ordinary 
processes when the numerical data are supplied. 
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Read December 13, 1865. 

Since last meeting I have thought desirable to substitute H J + 
M for K, H J being the amount of the crew’s wages and hire of the 
vessel while in port, and M the amount of all the other charges— 
charges which are not dependent on the quantity of cargo—such 
as harbour dues on the tonnage of tho vessel, and pilotage, stamps, 
forms, protests, &e. &c. 

The profit will therefore be— 

gs GE FER DY 8SV~ DE. ow; 
Q D+JV (B) ; 





and the cubic equation giving the most profitable velocity 
ss 3D., LR—M 
Vi +: 7 am SO 5 so 
7 2d i zJ5 (9) 


To illustrate the application of these formula the following data 
may be assumed for the Lancefield for the Dunkirk voyage :— 
L 240 tons; 


D = 1,428 nautical miles ; 
A = $} nautical miles an hour; 
h = 04 tons: 

a = £0°5 per ton; 

b = £0°05; 

c = £0°05 per ton; 

e = £007 per pound; 

F = £055 per ton; 

G = £07 per ton; 

H = £031 per hour; 

J = 168 hours (7 days); 
M= £38: 

Then, R = 1:0125; 


8S = 0000554; and 
ey) ae en Bees 
| V+ Vi S73 = V3 + 12:75 V? — 1,101 = 0; 
and V the most profitable velocity = 7:4 nautical miles an hour. 
The following table shows the effect that the velocity of the 
ship has on the profits, &c. &s.:— 





V, Velociiy of ship nautical miles ner hour,| 4 74 54 
13V ~TOLVI— 443 | * 
Q, Profit per hour = Tas +¢luov & 0'112+| 0138+ O1N— 


| 
oa. 2 

\ X, Coals for the voyage = = v2, tons 53°9 36°5 19°44 
i 





DA Ss] 
! Weight of outward cargo = 210 — = V? 
Wastes ° sv I8l1 | 2035 220°56 
| tons | 

Profit in $00 days £ | 806-4 093°6 799°2 
i The relative powers required to produce } | 
v3, S| 
} 
| 


i 


the velocity -P ~ V8 205 | 1: 0°39 





As the Lancetield can steam atthe rate of about vine and a-baif 

nautical miles an hour, the foregoivg results show that a vessel for 

| this trade, of about half her power, carrying the same load, would 
| be more profitable. 

At the same time, however, if J, or the time the vessel is in 
port loading and unloading, &c. can be diminished without in- 
creasing the cost of the loading and unloading, the most profitable 
speed will increase as in the following examples, one of which is 
the impossible one of the vessel being loaded and unloaded in no 
time. 





J, ortimeinport .. .. .. hour 168 | 144 | 120 9% | #O 
The most profitable speed 4. we w. | 74 [THE—|TS—| 8 — | 9:28 

It is also apparent from (C) that the more the value of M de- 
creases the more the most protitable velocity increases. ‘T'o take the 
improbable case of M being equal to nothing, or there being no ton- 
nage dues on the vessel, or pilotage, &c. &c., and for J, or the deten- 
tion in port, ninety-six hours, the most profitable velocity would be 
86 nautical miles an hour. 

These calculations show that, in order tomake the most profit out 
of a given amount of capital in steamships, they should be built 
with special reference to the trade in which they are to be em- 
ployed. And as the resistance of water to floating bodies is 
sufliciently well known for the purpose, a skilful architect can, 
with little trouble, design a vessel to carry a given load for a trade 
of which all the data are given as above, which vessel would be 
more profitable than any other of similar coustruction, but of a 
different velocity—consequently of a different sizs and power ; this 
is what ought to be done, and this, I think, is what shipowners 
ought to desire. 


RAILWAY CHRISTMAS TRAFFIC. 

Tue traffic of Christmas week has again taxed all the energies of 
each company having a terminus in the metropolis. The officials 
had to engage extra hands, extra vans, and to work “double tides.” 
Those companies which possess good station accommodation and 
appliances have of course found the work fall upon them easier 
than on those less fortunately circumstanced in that respect. Asa 
rule the lines north of the Thames have had a great deal more to do 
than those on its southern side, but that can be easily accounted 
for. All England may at this particular time be regarded as a large 
reservoir brimful of the milk of human kindness, and the several 
railways may be compared to so many conduits draining it into the 
thirsty metropolis, aud therefore the lines which traverse the 
greatest extent of territory are those which convey the strongest 
stream. Thus, the South-Eastern, and the London, Chatham, and 
Dever, having between them to exhaust the good nature of ouly 
one county, have had very little to do in comparison with the 








London and North-Western, the Great Western, the Great Northern, 
the Midland, or the Great Eastern ; where the first-named have had 
to employ ten or twenty persons, the others have had work for 
hundreds. The Great Eastern, for example, has had, in addition to 
its ordinary wagon and parcel delivery service, to call into requisi- 
tion the aid of forty-five other vehicles, and to employ in London 
150 men more than usual. The Great Northern and the other main 
lines have likewise had to increase their local staff by drafting into 
it a great number of men from the smaller outlying stations. One 
and all they have had to set apart a large portion of their arrival 
platforms for the reception of this extraordinary traffic. Of course 
we do not here speak so much of the enlargement of the ordinary 
traffic in meat, poultry, and country produce for the supply of the 
London markets as of that peculiar traflic which the interchange of 
kindness at this season between friends in the provinces and 
friends in the metropolis brings upon the several railways; 
and the tale we have to tell about it is equally true in 
regard to each of the great provincial capitals and to the 
districts surrounding them. There is no use in denying the fact 
that, however independent we may wish to appear, all people 
about the time of the wardmotes feel an extraordinary yearning for 
presents, and consider themselves more than slighted should their 
friends neglect to gratify their desires. If any of them have been 
remiss enough to forget us they have, owing to the alteration in the 
calendar, twelve clear days of grace for the redemption of their 
error. This is a great indulgence, for which they should feel 
thankful to Pope Gregory and Lord Chancellor Hardwicke; and 
should they avail themselves of it, all we can say is we shall feel 
thankful to them for so doing. We would in the meantime impress 
on them the good old proverb, “ Better late than never.” ‘The fact is, 
we wish to enjoy the pantomime, but how are we to langh at 
the clown when he cries, “ Here wo are agaiv,” and stuffs tho 
capacious pockets of his inexpressibles with geese, turkeys, and 
sausages, unless we can feel that old Christmas has come to us 
with the same exclamation and similary provided? ‘The thing 
cannot be. It would be to us a reminder of ill-luck rather than 
of happiness, and instead of provoking that jollity in which 
we wish to indulge, would affect us as a tragedy. Enough 
for the present of the sins of omission on the part of our friends 
and of our own feelings upon the subject. Now to revert 
te our account of the part which the railways play in wratify- 
ing both the generous donors and the thankful recipicnts of 
their gifts. We have mentioned that each railway company 
has bad to extemporise a depot for the reception and distribu- 
tion of its Christmas traffic. The Great Eastern Company has 
erected for that purpose a tent of immense dimensions, and 
the sound of the first hammer employed in driving in the 
supporting poles was the knell to several thousand geese and 
turkeys to whom the flats of Norfolk and Suffolk have heretofore 
been a sans souci. The King of Prussia will pardon us for making 
mention of the former of these bipeds in connection with his prin- 
cipal palace. The Great Northern depot is one of considerably 
smaller dimensions, but it has been during the past week a scene 
of almost equal activity. It is hard to find out anything in relation 
to the Midland, for although it has the name, it bas not yet, in the 
strict sense of the word, the local habitation of a London line, and 
therefore most probably has to be indebted to the Great Northern 
for the arrangement and distribution of its share of the Christmas 
traffic. The scene at the North-Western during the past week has 
been more than interesting: it bas been picturesque, especially 
when seen at night, for there we had presented to us all that glare 
of fire and gas which struck us with amazement the first evening 
we travelled through the Black Country. It appeared one large 
Cimmerian forge, and those employed within it had cast upon them 
a lurid light, similar to that which is popularly supposed to enve- 
lope sprites, fiends, demons, et hoc genus omne, and it required tho 
proverbial activity of the same class of geniry to make one’s way 
without broken bones through the piles of bampers, baskets, and 
boxes which thronged the area. At the Great Western there was a 
similar congestion of presents, enlivened by the cackle of geese 
and the gobbie of turkeys; for it is a curious fact that our Western 
frieuds when they send us a gift of poultry are kind enough to 
leave us a discretionary power as to the how and when we are to 
dispose of them, giving us also the benefit of the feathers for the 
reparation of our pillows, beds, and bolsters. This is considerate 
of them. The South-Western, although not a dummy in the great 
festal drama. nevertheless bas comparatively very little to do in it. 
The Brighton, too, is pretty much in the same category. It no 
doubt brings usa large supply of poultry, but still one small in 
quantity with that which comes to us over other lines. Game, 
vension, and fisb, however, are here in abundance. These, too, are 
the principal items in the London, Chatham, and Dover and the 
South-Eastern returns—large quantities of fruit (filberts in par- 
ticular) being superadded. The Great Eastern abounds with geese 
and turkeys. This time last year there were delivered from Shore- 
ditch 16,768 geese and 12,117 turkeys—no small item in our Christ- 
mas commissariat. ‘The mere mention of these figures is calculated 
to conjure up in one’s imagination an amount of mental pleasure 
sufficient to satisfy the cravings of a thousand gourmands, each a 
Vitellius. At the Great Northern the supply of game and poultry 
is supplemented by Stilton cheeses, and those delicious delicacies of 
the farm-house—pork pies from Nottingham and Leicestershire. At 
Euston there is no speciality of traflic, but each item already men- 
tioned is to be found there in abundance. It is the samein regard to the 
supply of good things at Paddington, which is, however, augmented 
by piles of single and double Gloucester, and by barrels of refreshing 
beverages. Looking at the immense number of parcels which are 
thus poured from the country into London, one is apt to wonder 
how they are distributed. The explanation is a simple one. A 
stall is assigned to each district of the metropolis, and to each stall 
several carts and wagons. As the goods arrive the porters duly 
sort them according ‘to their destinatiovs until a sufficient lofd is 
accumulated. When a stall is full, one or other of the vebicles 
assigned to it is present and ready to carry out the load for delivery. 
This arrangement is so simple, and so easily worked, that it is 
probable the stray packages last week did not, in the aggregate, 
exceed one hundred in number, and the miscarriage of even those 
rests rather with those who forwarded them than with the railway 
companies, for it frequently happens the address of the consignee 
is so negligently affixed to the parcel that it falls off while it is 
being taken from the train to the depot. So much with reference 
to our gifts from the country. Our gifts to the{country are not at all 
upon @ commensurate scale, not arising from any want of generosity 
on our part, but from the consideration that it is a waste and ridi- 
culous excess to send coals to Newcastle. Oysters constitute In 
the main the expression of our generosity, and they are now, eac!: 
one, worth a pearl of its own manufacture. It is probable that the 
balance of good nature, pecuniarily weighed, is in favour of the 
metropolis.—Railway News. 





SuccessruL Tr1at or Gun Corron.—A most satisfactory trial of 
gun cotton has just been made under the supervision of Messrs. 
Prentice and Revige, with a view of testing the comparative efli- 
ciency of gunpowder aud gun cotton, when used upon a large scale, 
for it should be mentioned that Baron Lenk’s cotton (of which 
Messrs. Prentice and Co., of Stowmarket, are the sole manufacturers 
in England) is already extensively used for blasting operations in 
many of the collieries of Northumberland and Durham. Where 
the experiment took place the rock is 34ft. in height. A drift, 
measuring 2ft, Sin. in diameter, was driven 30ft. in a direct line 
from the face, aud from the extremity of this two crossheads, each 
of 30ft., were put out. At each extreme end of these three barrels 
of compressed cotton were placed, each containing 120 Ib. of explo- 
sive material (the 720 Ib. of gun cotton thus put iu were considered 
equivalent to nearly one ton of gunpowder), and being provided 
with two of Abei’s fuses to ignite them with, the drifts being pro- 
perly tamped, the electricity was communicated to the charge from 
an ebonite frictional battery, and the effect was magnificent. Au 
enormous fissure, 125/t, long and more than 50ft. wide, as well as 
many others of a less extensive ‘character, were produced. 
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THE IRON TRADE OF NORTH STAFFORDSHIRE, 


(From our Correspondent.) 

Tux year 1865 will long be remembered in the history of the 
North Staffordshire iron trade on account of the strike of the 
puddlers, which closed all the works in the district, and, before it 
terminated, seriously affected the iron trade of the kingdom, and 
became an affair of national importance. 

In January, 1864, thelist price of Staffordshire bars had advanced to 
£9 10s, per ton, butit was soon found that not only did the high price 
seriously restrict the export trade, but that French and Belgian iron 
was brought to this country, and successfully competed with the 
British ironmaster at his own doors. In July of the same year, 
therefore, prices were reduced £1 per ton, but partly because the 
alteration was not resolved upon in a formal manner, but resulted 
from the force of circumstances, and, partly from a wish on the part 
of the masters to avoid any occasion of controversy with the men, no 
corresponding reduction in wages took place at that time. By 
December of that year, however, the employers of labour found that 
it was not practicable for them to continue to pay forge and mill men 
wages based upon 10e. 6d. a ton for puddling, with the price of bars 
at £8 10s., and accordingly, at a meeting of the ironmasters of North 
and South Staffordshire, Derbyshire, Yorkshire, and the north of 
England, at was resolved to give notice of a reduction in the wages of 
puddlers of 1s. a ton, and in those of millmen of 10 per cent. 

When the year (1865) now under review opened, the notices of 
reductions had just been given, and the ironmasters were beginning 
to hold meetings to consider what course they should adopt. Ulti- 
mately the reduction was accepted by the men, with the exception of 
those of North Staffordshire, who refused to agree to it, and about 
the 14th of January the notices expired and the strike commenced. 
The entire body of puddlers in the district stopped work, and, of 
course, threw out of employment the underhands as well. For a 
time the mills were kept on, but as the stock of puddled bars was 
used up the millmen and labourers were unwillingly added to the 
number of idlers, and the works were brought to a complete stand- 
still. 

Although the puddlers’ union had professed to disapprove of the 
conduct of the North Staffordshire men in refusing terms which had 
been so generally accepted, it now me apparent that the strike 
was receiving support from the ironworkers of the other districts ; 
and the men on strike belonging to the union had a weekly distribu- 
tion of funds which yielded from 6s. to 10s. each. Under these cir- 
cumstances meetings of masters were held, at which the question of 
a general lock-out was discussed, and ultimately, at an aggregate 
meeting held at Birmingham on the 16th of February, it was stated 
that the North Staffordshire men were receiving from 153. to 16s. a 
week. The power arrogated to themselves by the leaders of the 
union was spoken of as unbearable, and it was resolved that notice 
be given that the works would all be closed until the North Stafford- 
shire strike terminated. The workmen of South Staffordshire pro- 
tested against the step taken by the masters, and they all remon- 
strated with their fellow workmen in North Staffordshire for prolong- 
ing the strike. The latter, however, had now become excited in the 
struggle, and refused to be advised by the South Staffordshire union, 
which retaliated by stopping any further money assistance; and, 
indeed, now that the lock-out had come into operation the strain upon 
the union funds was very great, and needed to be relieved as much 
as possible. Thus cut off from the puddlers’ union, the North Staf- 
fordshire men made strong appeals to the other trades of the country, 
and they obtained a considerable amount of assistance from London 
and Manchester. In North Staffordshire itself the strike was 
regarded with much disfavour, aud met with neither sympathy 
nor assistance. 

The question of arbitration, which had been a good deal spoken of, 
was taken up by the Earl of Lichfield, the lord-lieutenant of Staf- 
fordshire, about the end of March, and he succeeded in bringing 
about a conference between the masters and the men, held under his 

residency. On the 27th of March the masters of the north of 
ingland terminated the lock-out and re-opened their works upon their 
workmen undertaking not to assist the men on strike. On the 
following Wednesday the conference arranged by Lord Lichfield 
took place at Stoke-upon-Trent, his lordship presiding. The men 
first stated their case, which was that the puddler in North Stafford- 
shire laboured under disadvantages as compared with the puddlers 
in the other iron-making districts, in respect of his having to pay 
higher rents and rates, and also by reason of the iron being what the 
men called “inferior,” and requiring additional labour from the 
puddler and his underhand. Some of the men asserted that from 
these causes they could not earn wages sufficient for the support of 
their families, ‘There was also incidentally introduced into the dis- 
cussion a claim on the part of the men to have wages fixed on the 
price of sheets and not of bars. The masters met the statement of 
the men with a direct denial—that the men laboured under no dis- 
advantages in higher rent or rates, and as to the quality of iron for 
puddling, they asserted positively that it was excellent as compared 
with the iron of other dis’ricts, and what no workman could have 
just cause to complain of. As to the wages of the men being 
insufficient to maintain their families, one of the masters pointed out 
men in the room whose earnings were shown by his books to be 
1Us. 7}d., 10s. 6}d., and 16s. 84d. per day respectively. It may be 
here mentioned that a few days later the masters published the 
earnings of the men present at the conference, which showed that, 
after paying’ for all assistance, a puddler got from 9s. 6d. to 10s. a 
day, and a ball furnaceman from 16s. to 18s. After a long discussion 
the masters read a proposition they had agreed to make, to the 
effect that the men should resume work at the reduction accepted by 
the other districts, and that their claim to higher wages upon special 
grounds should be left to arbitration. The men refused this offer, 
and the meeting broke up without any satisfactory result. 

Lord Lichfield, still desirous of making peace between the parties, 
called a meeting of the masters for the following day, and induced 
them to agree to a proposal that the men should resume work and 
draw money on accouut pending the submission to arbitration of the 
question of wages, but at a large meeting of men held at Hanley at 
a later hour on the same day this offer was refused by acclamation, 
and a numerous resolution passed to agree to nothing Jess than the 
original terms for which the strike commenced. 

On the Sth of April the masters of North Staffordshire released 
those of South Staffordshire from any further obligation to continue 
the lock-out. At the same time the lock out ceased in North Staf- 
fordshire and a larg e number of underhands resumed work as puddlers, 
and fiom time to time some of the union men, tired of the contest, 
followed t .e same course. 

Alarmed at these syimptoms, the leaders of the strike made every 
effort to keep up the spirit of their followers. An emigration scheme 
Was propounded, and the Brierley-hill union made renewed offers of 
assistance. But the number of union men resuming work increased 
every week, and those who still stood out made an offer to meet the 
masters half way in the amount of the reduction—an offer to which 
the masters returned a decided negative. ‘The leaders of the strike 
and their more determined adberents made great efforts at this 
juncture, and held meetings at which strong resolutions were passed, 
but notwithstanding their exertions the men kept dropping into 
work, and the forges were gradually resuming their wonted activity. 
By the end of May the strike was over at all the works with the 
exception of Silverdale and Ravensdale, where a portion of the men 
still refused to work unless some individuals, whom they specitied, 
were also reinstated in their former places. Ina few weeks, however, 
these smouldering embers of the quarrel died out and the works were 
again fully manned. 





said, “the strength of the masters.” The men, having a blind confi- 
dence in their leaders behaved with a courage and a fortitude worthy of 
a better cause. The amount of per een and suffering which they 
and their families uncomplainingly endured will never be publicly 
known. The savings of years were dissipated, comfortable houses 
were denuded of their furniture, cheerful homes broken up, and women 
and children involved in the common distress. The men were beaten 
because their cause was not good. That they were beaten the most 
intelligent of them afterwards frankly admitted, and added that they 
ought never to have embarked in the struggle. Ata meeting of the 
unionists held at Tunstall in the month of June it was stated that the 
strike had cost the ironworkers’ associations upwards of £12,500; and 
it transpired that the North Staffordshire men originally went on 
strike with the concurrence of the councils of the unions of both 
South Staffordshire and Gateshead. The loss of wages by the strike 
and lock-out was of course enormous; in North Staffordshire alone it 
has been estimated to amount to £80,000. 

The loss to the masters was also, as might be expected, considerable, 
but in their case the protraction of the strike, after the first five or 
six weeks, had not that cumulative pressure which it had upon the 
workmen. When a long strike appeared to be imminent the employers 
made arrangements which would have lasted for an almost indefinite 
period, and every week during which the strike was prolonged made 
it more impossible to give way to what they considered unjust 
demands and attempted dictation on the part of the unions. 

The demand for North Staffordshire finished iron was a good deal 
disorganised by the long suspension of the manufacture, but the make 
of the district had become so well-known and so highly appreciated 
in the market, both for home consumption and for exportation, that 
the trade was not long in flowing again in its old channels, and has 
since found new ones, insomuch that a considerable increase has 
taken place in the producing power, and some additional works are 
coming into operation. The puddling furnaces now at work in the 
district may be stated as follows :—Shelton Bar Iron Company, 90; 
Kinnersly and Oo., 70; Stanier and Son, 70; Robert Heath, 70; 
Wiiliam Bates, 70; Bull and Son, 20; and William Bowers (just 
starting), 16. Some very admirable works have been erected within 
a recent period, amongst which may be named Mr. Heath’s at 
Nooton, Mr. Butes’ at Tunstall, and Mr. Bowers’ at Berry Hill. A 
very complete mill and forge in course of erection by Earl Granville 
and the Shelton Bar Iron Company at Hanley is nearly finished. It 
will consist of forty puddling furnaces, and powerful mills for rolling 
iron of heavy as well as other descriptions. This works covers a 
considerable area, and is constructed with all the improvements which 
modern experience has suggested or modern skill devised, and is 
specially contrived with a view to ample ventilation. The roof of the 
rolling mill in course of erection will be of great span, and probably 
one of the finest of the kind in existence. 

The list price for finished iron has not been formally altered during 
the year, and any variation from the standard price of £8 10s. for 
bars is not contemplated. The demand for general descriptions of 
merchant iron is moderately good, but for plates it is decidedly dull, 
and more than one plate mill in the district is standing for want of 
orders. 

The stoppage of the forges by the strike caused a heavy accumula- 
tion of s'ocks of pig iron, although some blast furnaces were put out, 
and the prices of pigs became depressed out of all proportion, both 
owing to the price of finished iron and to the rate of wages of miners 
and blast furnacemen. In July of last year, when bars were reduced 
£1 per ton, pigs went down to from £3 ds. to £3 1s. 6d. at the fur- 
naces, and the wages of miners was reduced 6d. a day; but during 
the stoppage of the forges, and for some time afterwards, pig iron 
could not be sold except at a reduction of quite ds. from those quota- 
tions. At the time we write the price has about recovered to the 
same extent, and may be again quoted at £3 5s. to £3 7s. 6d. at the 
furnaces, and the stocks which had accumulated have considerably 
decreased. The forgesin North Staffordshire are now capable of con- 
suming the whole of the native pig iron produced, but for purposes of 
mixture pigs are imported into the district, and the surplus arising 
from that cause is sent into other parts of the country. 

Upon the whole the iron trade of North Staffordshire was never in 
a more sound or healthy condition. The conflict which it has passed 
through has tried but not permanently injured it, and if the result 
should be a greater amount of mutual respect and a franker confidence 
between employers and workmen, good will have come out of evil in 
this as in many other instances. 





Tue TeLecrars Department.—The next session of Parliament 
will probably witness the appointment of a committee of inquiry 
into the working of the Indo-European Telegraph. The bitter com- 
plaints of the mercantile community and the public of Iodia have 
at length found an echo in England, and the recent exposé of the 
shortcomings of the Administration by Mr. Crawford, the member 
for London, cannot fail to enforce immediate attention to the whole 
subject. Meanwhile the Government of India had removed the 
chief of the telegraph department, and his successor has already 
entered upon the work of reorganising the Indian establishments. 
The unsatisfactory working of the telegraph is due to various causes, 
of which the chief, perhaps, are over-centralisation and inadequate 
pay. ‘The late head of the department was an officer of considerable 
scientific attainments, of large experience, and extreme concientious- 
ness, but he lacked the qualities which make a good administrator. 
It was especially unfortunate, therefore, that he retained in his own 
hands the entire direction of affairs, even to the most minute details, 
compromising necessarily the authority of the local directors and 
superintendents of circles. The effect of thus concentrating power 
where it could not be efficiently exercised, and destroying it where 
most wanted, was aggravated by the general dissatisfaction amongst 
all ranks of telegraph officers, in respect of their pay anid prospects. 
The best of public servants needs to be looked after; none more so 
than those affected by a real or imaginary grievance. The directors 
of divisions, with duties not less onerous and responsible than those 
of superintending engineering in the P. W. D., justly complained 
that they received less pay by one-third. Thesiguallers throughout 
the department were notoriously and scandalously underpaid. The 
superintendents and inspectors (the “ trained young gentlemen from 
home,” who were to be, and might be, the backbove of the depart- 
ment) looked in vain for the fulfilment of the bright promises which 
allured them to this country, and found themselves no better 
off than the uncoyenanted—a service which, always desti- 
tute of hope, is now full of peril, through the eccentric interfe 
rence with its scanty privileges and pensions of the Home Council of 
India. What could be expected from a department where discipline 
was absent, and dissatisfaction present, more or less, throughout al! 
ranks! The remedy for this state of things is plain, and we are 

lad to learn that Colonel Robinson has urged the Government of 
fodia, among other reforms, to extend the powers and responsi- 
bilities of local directors, and to increase the attractions of the 
service generally by a liberal scale of pay. Both measures are 
absolutely necessary. The interests involved in the efficiency of 
the telegraph are uf far too great importance to be measured by 
mere considerations of expense. But even on financial, apart from 
political, grounds, it were surely the worst possible economy to 
starve the Telegraph Department, because any diminution of its 
vitality and usefulness must necessarily be followed by a loss of 
reveuue. The Government have doubtless ere now discovered that 
an inefficient telegraph is a nuisance, as well as loss of money. It 
cannot be worked efficiently without skilled and contented work- 


| men; and the skill and special qualifications required for the tele- 


graph, as for the financial and judicial departments, must be specially 
paid for. It is equally certain that the consequence of any im- 
provement in the working power of the department will be greater 
confidence on the part of the public, leading to » more frequent and 
general resort to the telegraph, and to an ultimate increase of the 
revenue, Knowing the tendency to economy at head-quarters, 
we submit this view of the question, in the interests of the Govern- 


P thus ended the North Staffordshire puddlers’ strike after lasting | ment, as well as of the general public. The establishments on the 
rom eighteen to twenty-two weeks, during which the whole strength | other side of Kurrachee will claim attention after the re-construction 


and energy of the union was strained to the utmost, * to try,” as they 


of the Indian establishments,—Caleutta Engineer's Journal. 


NOTES AND MEMORANDA. 


Tux relative conducting powers of forged iron, steel, and cast 
iron are 436, 397, and 359, taking silver, which is the best condactor, 
at 1,000. 

Paysicat theory shows that a removal of the atmospheric pres- 
sure would raise the melting point of ice by 3-400th of a degree 
centigrade. jute 

Tue ratio of the spaces occupied by a given quantity of air in its 
greatest state of rarefaction, isto the same under the highest degree 
of condensation as 550,000 to 1. 

Prorsssor Scum, of the University of Jena, has calculated the 
weight of the atmosphere, omitting its watery vapour and carburetted 
hydrogen, at 612,489,851,187,053 tons. 

Tue mean specific gravity of the water of the South Pacific con- 
tained between the parallels of 10 deg. and 40 deg. is 1026-48, and 
between 40 deg. and 60 deg. is 1026-13. 

In no place on the earth's surface, nor at any season, will a 
thermometer, raised two or three yards above the soil, and sheltered 
from all reverberation, attain to 114°8 deg. Fah. 

Dvurine the last year milk was brought to London from the 
country at the rate of eight gallons for each inhabitant per annum, 
rather less than one-fifth part of a pint a day each person. 

Tus cost of the silver plates of the batteries constructed for the 
old Atlantic telegraph reached £2,520. A set of graphite plates, 
equal in number and size, were substituted for £216, at the sugges- 
tion of Mr. Walker. 

Tue body of an average-sized man presents a surface of about 
2,160 square inches, or fifteen square feet, and consequently sustains 
at the sea level a total pressure of 34,400 1b., or nearly fourteen 
tons and a half. 

Tue total quantity of the atmosphere has been estimated at a 
little less than the millionth of the whols mass of the earth, 
supposing the mean density of the latter to be five and a half times 
greater than that of water. 

In casting a large fly-wheel at Fort Pitt Works, Pittsburgh, the 
molten iron was conducted from the furnace across one of the 
streets of the city, a distance of 163{t., to the mould. The diameter 
of the wheel is 25ft., and its weight 42 tons. 

Arwospuenic air, on being condensed thirty times, has its capacity 
for heat reduced to poke | and if suddenly compressed to twenty 
times its ordinary density, will disengage heat enough to show an 
elevation of temperature equal to 900 deg. Fah. 

Ir altitudes be taken from the earth’s surface in arithmetical pro- 
ression, the density of the air decreases in geometrical progression, 
"hus one cubic foot of air at the sea level would, at au elevation of 

70 miles, ocoupy a space of 1,048,576 cubio feet. 

A nop of well-seasoned and dried bay-wood three-eighths of an 
inch in diameter, and exposed to the tension of 261b, gave an ex- 
pansion of ‘00000461 per deg. cent., but when a weight of 426 Ib, 
was hung to it, its coefficient of expansion was ivcreased to 
00000566. 

From an investigation of the motion or direction of the flights of 
a cannon ball or shell fired in a northerly or soutberly direction, it 
appears that a large shell will be subject to a deviation from the true 
line of projection, in consequence of the earth’s rotation, amounting 
to no less than 22 feet. 

During 1864 the Great Western Railway brought to London 
85,616 gallons of milk; the North-Western, 209,896 gallons; the 
Great Eastern, 1,020,492 gallons; the South-Eastern, 186,092 gal- 
lons; the Brighton and South Coast, 54,004 gallons; the South- 
Western, 400,000 gallons. 

Tue first cottou manufacturing company organised on the Pacific 
coast have commenced operating a mill in San Francisco, with « 
paid up capital of 100,000 dols., and will commence manufacturing 
in November, with thirty-two looms, and thirty operatives. They 
will manufacture drills and standard sheeting. 

Tue power of conducting heat of a piece of dried chaik was equal 
to *19, but became equal to ‘30 when the substance was very muist. 
That of a well dried piece of new red sandstone was equal to “25, 
but became as much as ‘60 when saturated. For a block of dry clay 
the conductive power was ‘23, and became 37 when well moistened, 


Tue equatorial diameter of the earth, as derived from the Ordnance 
Survey, is 7926-610 miles, or about one mile greater than it is given 
by the Astronomer-Royal in his “ Figure of the Earth,” and that 
the ellipticity is 1-299,33, or, as the Astronomer-Royal conjectured, 
. something “greater than 1-300,” which he gives in the same 
paper. 

Humsoupt has found the mean equatorial temperature at the level 
of the sea to be 81°5 deg. He has trequently found the thermometer 
indicate a temperature of 129 deg., when placed on the ground 
and on one occasion it marked upwards of 140 deg.; the thermo- 
meter in the sun at the same time only indicating a temperature of 
about 97 deg. 

Dr. Verve, of Lausanne, stated that the celebrated dry fog of 
1782 and 1783, ‘diffused at night a light which permitted objects 
to be seen at a certain distance, and which extended equally to all 
parts of the horizon.” The light was similar to that of the full 
moon with a sky generally covered, or when concealed behind a 
thick but more partial cloud, The dry fog of 1831 also emitted phos- 
porescent light. 

An accident on the St. John’s river, Florida, shows an occasional 
vitality in torpedoes greater than they are usually credited with. 
The captain aud mate of a merchant vessel went ashore, and finding 
a singular-looking object on the edge of the river, the former 
struck it a light blow with his axe. A cloud of smoke and a terrilis 
explosion followed, which killed them both. ‘I'he torpedo is 
thought to have been lying in the water eighteen months, 


Awone the articles offered for Exhibition in 1862 were a patent 
moustache guard, with protection irom soup while the wearer is 
dining ; a pouny loaf of 1801, said to be the oldest piece of bread in 
the world, and an epic poem for exhibition in the picture gallery, 
A Frenchman proposed to put the whole official catalogue intw 
flowing verse and to work up all the minutes, &c., of the Commis- 
sioners into an epic poem. 

Wute experimenting on the quantity of silver present in sea 
water, Mr. Field, F.C.8., stated that he had examined some Muntz’s 
metal sheathing which he had obtained from the captain of the brig 
Nina, which had been some time in the Pacific, Iu 1,700 gr. of 
one portiou, which had not not been subjected to the action of the 
sea water, he found 005 per cent. of silver or 19 dwt. 14 gr. per 
ton, while, in examining the same quantity of metal which had 
been fastened to the ship’s bottom, he found ‘023 per cent., or 7 oz. 
13 dwt. 1 gr. per ton. 

Wun oxygen is converted into ozone, by passing through it a 
current of electricity, a diminution of volume takes place. The 
greatest contraction occurs with the silent discharge, aud amounts 
to about 1-35th of the volume of the gas. The passage of sparks 
has less effect than the silent discharge, and will even destroy a 
part of the contraction obtained by the latter. If the apparatus ba 
exposed for a short time to the tewperature of 250 deg. ceut. so as 
to destroy the ozone, it will be found that the gas on covling has 
recovered exactly its original volume. 

In some experiments instituted by Dr. Harley, “into the condi- 
tion of the oxygen absorbed into the blood during respiration,” a 
certain quantity of fresh ox blood was first shaken with renewed 
portions of air until it had become thoroughly saturated with 
oxygen, then introduced into a graduated glass vessel with 100 per 
cent. of ordinary air, carefully corked and kept during twenty-four 
hours in a room of moderate temperature. At the expiration of 
this time the gas was analysed, and it was found that 10°54 per 
cent, of oxygen had disappeared, while 505 per cent. of carbouic 
acid existed where only a trace of its presence could previously be 
{ detected, 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
ON THE TENACITY OF SOME FIBROUS SUBSTANCES. 
By Professor W. J. Macquogn Rankine, C.E., LL D., &c. 

Iv order to compare the tenacity of a substance with its heavi- 
nees, the load required to tear a given bar, strip, or cord asunder, is 
to be multiplied by the length of so much of the same bar, strip, or 
cord as weighs an unit of load; the product being the tenacity of the 
material expressed in units of its own length. The following 
examples are taken from ordinary tables of the heaviness and 
tenacity of materials :— 





\Tearing| Length of |Tenacity in 
! 








Material, Dimensions.| load, | 1lb. weight | feet of the 

| Ibs. in feet. | material. 
Cast steel bar .» «| lin, X lin, | 180,000; 0-297 | 38,610 
Charcoal iron wire +-/area 1 sq. in. 100,000 0°3 30,000 
Jron wire rope - jgirth 1°27in. 4,480 06 26,880 
Iron bar, strong.. .. ..| lin. X lin. | 60,000 0°3 18,000 
Boiler plate, strong .. ..\arealsq.in.| 60,000 03 15,000 
Teak wood .. .. --|lin.xbylin. 15,000 20 | 45,000 
eal ++ ee of of «.(lin.Xbylin. 12,000 40 | 48,000 
Hempen rope hawser-laid| girth lin. 1,050 26°0 | 27,300 
Ditto, cab!e-laid -.| girh lin. | 67,200 0 279 18,720 


~ It would be easy to multiply examples such as the preceding. 
If the same method be applied to the weights and tearing loads of 
canvas, as given in Mr. Carmichael’s paper on that subject, the 


following are the results :— 
Royal Navy canvas. 


Mean of Nos, Mean of Nos, 
1, 2, 8, 4, 5, 6, 7, and 8, 
Tenacity of warp in lineal feet of canvas .. 21,552 27,200 
Tenacity of weft in lineal feet of canvas 30,788 32,000 
Mean tenacity of the flaxen yarn in lineal 
feet of itself, being the sum of the tena- 
~ cities of the warp and weft .. .. .. «. 652,340 59,200 


These results show the least strength that is allowed to pass the 
test. 

Since reading Mr. Carmichael’s paper, and making the foregoing 
calculations, I have made some experiments on the tenacity of flaxen 
thread and silken thread, of which the following are the results :— 

The flaxen thread was unbleached, and measured 15,833ft. to the 
pound weight. Its tenacity was not uniform in different parts; and, 
as in the practical use of any material, the least strength alone is to 
be relied ou, I ascertained carefully the breaking load of the weakest 
parts of the thread, which was 61b. Hence the tenacity of that 
thread, in feet of itself, was 

15,833 x 6 = 95000 ft. 

The silken thread was of two sizes, measuring respectively 
9,417 ft, and 19,950 ft. to the pound. The tenacity of each specimen 
was sensibly quite uniform at different points. The breaking load 
of the thicker specimen was 12 |b.; that of the thinner specimen, 
6lb, Hence their respective tenacities, in feet of themselves, are as 
follow :—Thicker specimen, 9417 X 12 =113,000ft. ; thinner specimen, 
19,950 X 6 = 119,700 ft.;—the latter specimen thus proving to be 
three times stronger for its weight than cast steel. 

In these experiments the length of one pound of the thread has 
been ascertained to the precision of about 1 per cent., and the break- 
ing load to that of 3 or 4 per cent. 

It is probable that silk 1s the most tenacious for its weight of all 
known substances; and whe, together with the fact, we take into 
account that its specific gravity is almost exactly that of water, it 
would seem, from @ purely mechanical point of view, as if silk were 
the most suitable of all substances to give strength to submarine 
telegraph cables. But, unfortunately, when we consider the ques- 
tion from a financial point of view, it turns out that the price of silk 
isso high as to make its use in telegraph cables quite impracticable. 

Knowing that silk fibre is of the same heaviness with water, so 
that a prism a foot long and an inch square weighs 0.433 Ib., it is 
easily computed that the tenacities of the two specimens in pounds 
on the; square inch are as follow:—Thicker, 49,000, very nearly ; 
thinner, 51,900, or equal to the strongest boiler plate. 

I have also made a few experiments in order to determine the ex- 
eo of silken thread; but the complexity of the phenomena 
which takes place when that material is stretched, have hitherto pre- 
vented my obtaining precise results. Even a small load produces a 
stretching which gradually increases with time, and which also 
gradually disappears after the load has been taken off. 

A load of Sh ib. put upon a thread of the thicker kind, whose 
original length was 52°78in., produced a total extension of 3:56in., 
of which, between 15 and 1°6 in. was set, continuing when the 
load was taken off, but gradually diminishing afterwards ; while 
the remaining inch, or thereabouts, was elastic strain. About half 
of the set, viz., 75 or °8, had disappeared two hours after the load 
was taken off; the remainder continued to exist after the load had 
been off eight hours. The extension, with a given load, was on an 
average about 0°10 in. less when the load was increasing than when 
it was diminishing, showing the effect of what Professor William 
Thomson has called “molecular friction.” The results of the 
experiments correspond on the whole approximately with the fol- 
Jowing value:—Modulus of elasticity of silk fibre, 3,000,000 ft. 
= 1,300,000 1b. on the square inch. If we take the proof load, or 
yreatest safe load, at one-third of the breaking load, the modulus of 
resilience or power of bearing shocks, which is a third proportional 
to the modulus of elasticity and the proof strength, is found to be 
as follows, for the thicker specimen of silken thread :—473 ft. (that 
is 473 foot-pounds for a prisin weighing 2 lb.), corresponding to 205 
foot-pounds for a prism 2ft. X lin. < lin. 

The resilience of a tie-bar 2ft. long and lin, equare has the 
following values for some other substances :— 

Very strong tough steel +e ee ce ce es 60 foot Ibs, 
Strong hard steel 10 2c 0c ce ce ce ee ce oe ” 
Soft steel... .e oe oe 

Good iron wire .. 


Good bar iron.,. ee 
Strong plate iron .. .. 1B ge 
Strong tough cast iron.. 4 » 


Occasions may arise when it is necessary to have cordage of the 
least possible weight for a given strength, or for a given resilience, 
without regard to expense; and then without doubt the best 
material is silk. 

GIBSON’S IMPROVEMENTS IN RELIEVING THE 
WIRE ROPES OF LIFTING APPARATUS FROM 
STRAIN. 

Tus invention, patented by Mr. J Gibson, Ryehope, Sunderland, 

relates principally to the lifting of weights in coal mines, and con- 


sists in the application to the bearings of the lifting pulley of | 








laminated springs resting on elastic beds or cushions, such springs | 


being of sufficient reactionary power to take the usual strain off the 
lifting wire rope, and thereby to relieve it from all straiu except that 
of tension. For this purpose the springs are applied under the 
bearings of the pulley, aud so as to be capable of working within 
metal boxes secured to the ordinary frame for supporting the 
pulley. These springs each consist of a series of steel plates 
suitably fixed together, and furming a spring of the rcquisite 
strength, which rests at each end on rollers (preferred to be of cast 
steel), in order to prevent the friction of the spring when working. 
‘These rollers are inserted in cavities formed in the bed-plate of the 
box under each bearing. The springs also rest on cushions of 
india-rubber contined within metal guides, the upper edges of 
which are curved to correspond with the concave form of the 
bottom plate of the spring, and the cushion is of sufficient depth to 
extend above the top of the guide plates, so as to leave a space for 
deflection between the bottom plate of the spring and the top of the 
guide plates, such space being tilled with india-rubber. And there 
are compensating volute springs fixed in the centre under the 
laminated springs, for the purpose of restoring the latter to their 
position of the removal of the downward pressure on them. 

Fig. 1 is a side elevation of one of the bearings of the pulley with 





the springs applied; Fig. 2 is a plan or horizontal view of the 
same; Fig. 3 isa co of the metal box in which the spring works ; 
Fig. 4is a plan of the carriage; Fig. 5 is a side elevation of the 
bearings, with one of the side plates of the box removed; Fig. 6 
shows one of the guides; and Fig. 7 is a plan of the elastic or 
cushion confined within the guides. In these several figures the 
same letters of reference indicate corresponding parts. 

A is the axle of the main pulley, over which the rope runs; B 
is a malleable iron carriage fitted with brasses in the ordinary 
manner, such carriage being firmly fixed on the spring with bolts 
and cross bars, as shown in Fig. 2; C is the spring over which the 
bearings or carriages B are fixed, and on which they rest; these 
springs are formed, as shown, of a series of curved plates; D is a 
metal box within which the spring works; E, I‘, are malleable iron 
guides fitted under the spring, which guides are curved on their 
upper side to correspond with the curved form of the spring, and 
there is a space left between the spring and the guide plates for 
deflecting, such space being filled in with india-rubber or other 
suitable elastic material, thereby forming an elastic bed or cushion F 
for the spring to rest upon; G is a volute spring fixed underneath 
the laminated spring C, for the purpose of acting as a compensating 
spring to the latter; H, H, are rollers, preferred to be of cast steel, 
on which the spring C rests at each end; I is a guide rod to 
support the bearing or carriage B ; J is a wooden frame on which 
the whole apparatus is fixed. 
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From the foregoing description it will be evident that when a 
strain is brought on the axle A of the lifting pulley it will cause a 
downward pressure on the spring C, on which the bearing or 
carriages B rest; and the deflection of the spring due to the 
pressure upon it will be resisted as required by the elastic bed or 
cushion F and the volute spring G, and the extent of the deflection 
of the spring C will be limited by the space left between the bottom 
of the spring and the top of the metal guides E, E. It willalso be 
seen that the friction of the spring C in working will be diminished 
by its ends resting on the rollers H, H, and that the spring will be 
restored to its original position by the compensating reaction of the 
volute spring G as soon asthe strain is removed from the axle A. 





COLQUHOUN AND FERRIS’ IMPROVED CON- 
STRUCTION OF LUBRICATING APPARATUS. 


This lubricator, patented by Messrs. E. P. Colquhoun and 
J. P. Ferris, London, acts by condensation, and has been designed to 
lubricate only under pressure of steam, consequently when an 
engine is not in action lubrication is suspended. 

Fig. 1 represents a full size vertical section of the lubricator, with 
the handle in position to produce lubrication ; Fig. 2 is also a full 
size vertical section, with the handle in position for filling the 
chamber with oil, lubrication being suspended. 

The body of the lubricator contains a chamber for the reception 
of oil ; passing through this chamber is a tube or passage, through 
which the steam travels, and condensing, falls into and among the 
oil, which is thereby displaced and forced down the tube to the part 
to be lubricated. When all or any portion of the oil has been con- 
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sumed the chamber will be found to contain a vulume of water 
equal to the displacement of oil ; this water, which naturally falls to 
the bottom, can be released by the screw tap at the lower part of the 
lubricator. The upper portion of the lubricator is furnished with a 
cork, so arranged that the oil chamber can be readily filled or so 
adjusted as to dispense a greater or less quantity of oil, or suspend 
lubrication entirely. The body of the lubricator forms the chamber 
A, A, into which oil is passed through the passages B, C, D, the 
handle E being previously adjusted for the purpose, as illustrated in 
Fig. 2. In this state steam is shut off, and the action of the 
lubricator suspended. By placing the handle E in a vertical posi- 
tion, as shown in Fig. 1, the passages F, G, D, are then connected, 
and through these steam passes to the chamber A, condenses and 
falling into and among the oil forces it out through the same 
the passage D serving for the double purpose of filling and 
. The chamber A can be emptied through the aperture 

H by slackening the screw I. 








VALE’S IMPROVEMENTS IN THE MANUFACTURE 
OF PENCIL-CASES. 


Tue object of this invention, patented by Mr. W. Vale, Birming- 
ham, is to combine a watch-key with a pencil-case, in manner 
hereinafter described. It is found to be frequently the case that when 
er are carried loose ia the pocket, or on a bunch of keys, 
the barrel of the watch-key is from time to time choked with dust 
or other material, so that when used the barrel has not the firm 
hold or grip it should have for properly winding the watch. 
Now, in this invention, the watch-key when not in use is screwed 
inside the barrel of the pencil-case, and it is protected thereby. 

It is pro} so to construct the barrel of the key that it may 
be adjustable so that the same barrel may wind a watch of any size ; 
this is accomplished by cutting slits crosswise in the barrel, and the 
barrel having been slightly bulged a little distance from its top or 

pping part, a metal cap is screwed thereon , and according to the 
istance this cap is screwed upon the barrel the size of the top of 
the barrel is decreased, the cap being furnished with a rim or flange, 
which presses against that part of the barrel which is bulged, so 
partly or wholly closing the slits of the barrel as occasion may 


require. 

Fig. 1 is part section, showing a metailic pencil-case constructed 
according to this invention; Fig. 2 shows the invention as applied 
to an ivory pencil-case; Fig. 3 is the same as Fig. 2, but with the 
addition of a penknife; Fig. 4 is a cross section, taken at the line 
A, B, Fig. 2. The same letters of reference apply to all the Figures, 
and the cross section, Fig. 4, is also applicable to all. . 
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fais the ordinary barrel of the pencil-case, containing a sliding 
pencil }, and also, if required, a sliding peuholder, which is not 
shown, but movable by the projection c. The end d of the pencil- 
case contains the spare leads, as usual, and the bottom of it is formed 
by the plug e, which is firmly attached to the end d, and is formed 
with a thread f screwing into the body or barrel of the pencil-case a. 
A continuation g of the plug, made of hardened steel or other 
material has a square hole h formed in the direction of its length, 
and constitutes the barrel of the watch-key. 

To make it adjustable, so as to suit any sizs of watch, the barrel 
is slit crosswise at i,i,and externally it is formed of a bulged or 
conical shape, as atk The portion g is screwed, and receives a cap 
1, having an internal flange or projection m at one end; this flange 
bears upon the four arms of metal left by slitting the barrel of the 
key, and causes them to approach or recede from each other as it is 
screwed on or off the screwed portion g of the barrel. The square 
hole is thus dimiuished or increased at pleasure. . 

Fig. 2 shows the plug‘g screwed into the ivory end d of the pencil- 
case, and secured there bya pinn. In this case the end d is it-elf 
screwed into the body a of the pencil-case, dispensing with the plug 
e, f, Fig. 1. In Fig. 3a knife-blade oand spring p are shown iu 
addition, and attached to the end d. 





REFRIGERATION OF BuiLpines.—M. Charles Tellier, inventor of 
the ammonia ice-producing machine, and the ammonia engine as a 
motive power, has proposed an apparatus for the refrigeration of 
public buildings or crowded saloons, theatres, &c. The apparatus 
consists of a cylinder completely closed, and filled with ammonia 
liquefied under pressure. It is traversed by a series of tubes similar 
to those of a locomotive boiler, through which the air to be cooled 
is made to pass. The cylinder communicates, by means of a pipe, 
with a coil tube or condenser, placed in a vessel of water main- 
tained at 10 deg. Centigrade. The operation is as follows:—The 
air entering through the tubes parts with its caloric, which is 
absorbed by the ammonia in the cylinder. The ammoniacal gas 
formed passes into the coil tube, is there condensed, and returns, 
through another pipe, to the cylinder, either by a natural fall or 
flow, or by aid of a pump. The effect is very simple, aud the loss 
of heat through radiation but little, if care bo taken to surround 
the cylinder with a non-conducting substs nce, such as felt, flannel, 
&c.— Builder 

Opveninc oF AcKLAM JIronworks.—Mesirs. Stevenson, Jaques 
and Co., have recently erected new [ronworks at Acklam, near 
Middlesborough. These gentlemen have chosen for the site of their 
operations the marshy ground in the township of Acklam, adjoining 
to that portion of the borough of Middlesborough in which Messrs. 
Hopkins, Gilkes, and Co. (uimited), and Messrs Lloyd have their 
works. The space of grouud which has been taken by them is thirty 
acres in extent, and is bounded on the one side by the Tees—to which 
they have a frontage of 500 yards—and on the other by the railway. 
The surface of the land is slightly below the level of the high-water 
mark, awd consequently the preparatory steps have been anything 
but inexpensive. The portion on which the new blast furnaces and 
appurtenances stand has been raised some 7ft. above the high-water 
level—the remainder of the ground being left in its ancient condition 
in order that accommodation may easily be provided for the vast 
amount of slag which it is hoped the active operations of the firm 
muy giverise to. On the portions thus raised, three blast furnaces 
have been erected, under the engineering superintendence of Mr. 
Beckton, of Whitby. In themselves, these furnaces are worthy 
of no little remark, inasmuch as they are claimed to be 
the largest in the world, their dimensious being, height 70ft., 
diameter of boshes 22ft. Gin., total cubic contents, 18,500ft. To find 
blast two of Mr. Beckton’s 100in. blowing engines have been erected, 
capable of supplying 20,000 cubic feet of blast per minute, with « 
pressure of from 3 Ib. to 41b., and the whole of the gases are utilised 
in heating and raising steam blast. It is hoped that when in full 
blast the furnaces will produce an aggregate of 1,000 tons of pig-iron 
per week. At present, however, only one of the three furnaces 18 in 
blast: the others, it is expected, will be blown in the course of a few 
weeks; and there is a great probability that ere long a fourth furnace 
will be erected. Such improvements having been made in this depart- 
ment, Messrs. Stevenson, Jaques, and Co., were unwilling that in any 
other points they should be behind the age; and, accordingly, they 
have erected several of Gjer’s patent kilns, whereby the ironstone is 
roasted more thoroughly and expeditiously than by the old system 
of calcining in the open land. Some twenty months since the 
foundations of the new works were laid, and Thursday last 
witnessed the completion of the undertaking. The operations com- 
menced with. the tapping ceremony shortly after one o'clock. 
Mrs. Stevenson,:the lady of the managing partner, had 8 
trusted to her the task of tapping the first furnace of mag 
new company; and many hopes were expressed by the 
visitors that in this act she would be laying the foundativy of a 
long career of prosperity to the firm with which her husband has 
now become so intimately connected. Among the visitors were 
many connected with the iron trade, and all united in praising o 
quality of the iron which first flowed—one gentleman stating, "~ 
the first row was yet unfilled, that the quality was good for a 


result, and was undoubtedly “ No. 4 mottled.” 
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PREECE AND BEDBOROUGH’S SIGNALLING IN RAILWAY TRAINS. 





In carrying out this invention, patented by Mr. W. H. Preece and | 
A. Bedborough, Southampton, electrical currents obtained from suit- 
able batteries are employed for operating an ordinary trembling bell 
mounted on the engine tender, and in every guard’s van in the 
train. The mger carr are fitted at each side with sema- | 

hore signals which will fall by their own gravity, and thereby | 
indicate whence the signal, if it be one transmitted by a passenger, | 
has emanated. 

Fig. 1 in the accompanying engraving, shows in transverse 
section a railway carriage fitted with semaphore signals, an apparatus | 
for releasing the same, and simultaneously connecting the line wire | 
with the earth, and thereby setting the alarm bells of the train in 
action. Fig. 2 is a partial cross section showing a semaphore re- 
leased ; Fig. 3 is a sectional plan on an enlarged scale of the appa- 
ratus for effecting the release of the semaphores, and Fig. 4 is a front 
view of the same. The alarum or trembling bell is shown at Fig. 5 | 
as worked by an electro-magnetic apparatus. A bell is fixed in the 
guard’s van and also upon the engine tender, with the means for 
operating it so arranged that the oscillation of the train shall have 
no action upon the hammer except when attention is required to be 
called to the signal apparatus. 

a (Fig. 5) is the hammer mounted on the end of an armature 6, 
which, when attracted by an electro-magnet c has a tendency to 
strike the bell d. In order, however, to keep the hammer clear uf 
the bell, a rocking stop bar e is used. This forms the armature | 
of a second magnet z: and by the second magnet rocking this bar, 
the hammer will be free to approach the bell under the influence of 
its electro-magnet. The batteries for supplying currents of electricity 
to the electro-magnetic apparatus are fixed in the tender or guard’s 
carriage, and may be of any of the well-known ordinary forms of 
constant batteries. These batteries are coupled with their respective 
electro-magnets in the usual way, and have a wire to earth. The 
current passing from the positive pole of the battery enters the 
electro-magnetic apparatus, Fig. 5, by the wire 1, and passes thence 
along the spring 2 to the armature b, whence it flows into the coil 
of the electro-magnet c. While the spring 2 and the armature 4 are 
in contact, the current passes by a coupling wire 3 to the electro- 
magnet /, and thence by the wire 4 to the line wire 5, which extends 
under all the carriages of the train, as indicated by the dotted line, 
Fig. 1. Whenever this line wire is brought into connection with 
the earth by the means that will be presently explained, the magnet f 
will draw down its armature, and thereby release the armature d, 
which will then under the attraction of its magnet advance and 
cause the hammer to strike the bell. The rebound of the hammer 
will enable the armature e to fall and arrest the return motion of the 
armature 6 until the magnet f under the renewed current again 
attracts its armature and allows a repetition of the blow. It will 
be thus understood that the mere oscillations of the train will have 
no action on the bell. The portions of the line wire with which | 
the several carriages are fitted are maintaiued in electrical connec- | 
tion by the hook-and-eye couplings to which their extremities are 
oe as shown in side section at Fig. 2, and in front view at 

ig. 3. 

¥or the purpose of making the arrangement clear it may be stated | 
that each length of wire 5 (Fig. 1) is permanently conuected at one | 
eud to a hook A, and at the other to an eye or ring B. The hook 
is hinged to a metal plate A! at the erd of the carriage frame, and 
its shank is fitted to receive a stout helical spring A?, which spring 
is secured at one end to the shank and at the other to the fulcrum 
pin, ip such a maoner as to maintain the hook when not coupled up 
in hard coutact against a metal stud C fixed in the carriage framing 
and communicating by means of a wire 6 with the earth. The eye 
or ring B forming the termination of the coupling wire of the 
adjoining carriage is intended to be slipped over the hook A, as 
shown. This eye or ring is attached to a flexibie portion of the 
line wire, the wire being, in fact, enveloped in a cord which is 
secured by a clamping plate (shown in section and face views at 
Figs. 4 aud 5) to the end of the carriage. When the eye of this 
flexible cord is slipped over the hook A, that hook is treed from 
vontact with the metal stud C. ‘The eye attached to the end of the 
wire of one carriage being thus brought into metallic contact with 
the hook on the end of the wire of the adjacent carriage, and the | 
same arrangement being continued throughout the train a continuous 
line wire is formed extending from the engine or tender to the last 
coupled carriage. The metal stud ©, it will be understood, is placed 
in connection with the earth through the wheels of the carriage 
and the rails. When the ring or eye is forced off the hook by the 
omen es a one n.. the train ——- the failure of the 

; couplin e in the guard’s van a i 
will ientoodiags ~ adhe v nd on the engine 
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Branches from the line wire or the wire that traverses the train 
are carried up into the several compartments of each carriage, con- 
nected to a spring contact maker, whicb, on the falling of the 
indicator to be yea | described, completes an électric circuit 
which rings the bell in the guard’s van only. The indicator used 
for distinguishing the particular compartment that requires attention 
is an ordinary semaphore arm g, Figs. land 2. The arm is main- 
tained in its normal or upright position within a recess formed for 
it in the side framing of the carriage by a hooked bell-crank lever h, 
which catches on toa pin projecting from the face of the semaphore ; 
g' is a fulcrum pin upon this semaphore arm is fixed. It 
through the lower extremity of the arm, and is free to turn in metal 
bearings to which the earth wire 6 is attached ; a cam or projection 
on this pin g', strikes on the fall of the semaphore the spring contact 
maker i, as shown at Fig. 2, and completes the cirovit. The sema- 
phore is so mounted that when released from the catch it will fall by 
its own gravity intoa horizontal position, and thus indicate the com- 
— whence the signal was given. It can only be restored to 

ts normal position by operating upon it by manual force from the 
exterior of the carriage. The semaphore in falling completes an 
electric circuit, and sets the electro-magnetic apparatus before described 
in action, which continues to ring the bell in the guard’s van until, in 
fact, the semaphore is restored to its normal position by the guard or 
conductor of the train. The catch might be released by an 
ordinary bell pull or rope pendent in the carriage, and arranged to 
act upon pulleys or cranks of ordinary construction, but inasmuch 
as railway companies fear to place such ready means of raising an 
alarm within the reach of timid, thoughtless, and nervous passengers, 
a releaser of peculiar construction is adopted. The construction of 
this release is clearly shown in the sectional plan view, Fig. 3. It 
consists of a cylindrical box containing a jointed frame k, to which 
on either side one end of a rod A' is secured, its other end being 
jointed to the catch A of the semaphore arms. This jointed lever 
trame i contracts laterally under internal pressure for the purpose of 
drawing the rods h' inwards sufficiently to disengage their 
catches from the semaphore arms. In carrying out this 
tof the invention the releaser is mounted in the partition that 
ivides the compartments of the carriage, and its box has two faces 
that it me serve for twocompartments. Both sides of the carriages 
are provided witb semaphores, and, therefore, the rods A', for 
operating the catches h, are in duplicate for each releaser. In the 
centre of the lever frame & is a cylinder k', containing a stout coiled 
spring A*. This spring is placed between a pair of pistons k%, 
which are fitted with rods that pass through the ends of the 
cylindrical box, and this spring is made of sufficient force to enable 
it to act upon the rods A', and release the catches which bold the 
semaphores in their elevated position. Fitted to the ends of the 
cylindrical box are glazed covers which may be secured in place by 
hinges, and a lock and key, or otherwise. The glass may con- 
veniently have printed upon it the notice shown at Fig. 4. 
When the glazed covers are closed and locked they will bear against 
the head or ends of the piston rods, and forcing back the pistons 
will compress the spring, as shown at Fig. 3, and allow the catches 
to lock the semaphore arms. By simply fracturing the glass by one 
of the covers, either by the blow of a stick or other hard material, 
one of the rods is released, and the spring being now free to act 
will contract the frame K laterally sufficient to draw back the rod h! 
and release the catch, and allow the semaphore to fall. The electric 
circuit being now complete the suspenced current will pass from 
the nearest battery to the electro-magnetic apparatus in connection 
therewith, and set the alarum in action. The current will then flow 
along the line wire to earth, and continue sounding the alarum bell 
until the semaphore arm is restored to its raised position. In order 
to reinstate the apparatus the glass /ace must be renewed, and the 
piston rod forced back into its original position. 

To enable the carriages to be coupled up either end foremost 
lateral circuit branches from the line wire are made at each end of 
each section of that wire, and the duplicated ends of the line wire of 
each carriage are fitted with a hook and an eye. 








A REVOLUTION IN WOOD ENGRAVING. 


A Tine of adversity has set in like a flood, and threatens to whelm 
the wood engravers. Asin engraving so in building, it is difficult 
to say where art and science shall meet. In this utilitarian age, the 
claims of the engineer are placed before those of the artist, as 
lamented at a recent meeting of the Royal Institute of Architects, 
when the use of iron work in building was under consideration. 
The beautiful wrought iron work of the Mediwval period has given 





place to castings or devices cut by machinery, much to the dis- 
approval of all true art worshippers, more especially ecclesiastical 
architects, who say a that ironwork is out of character in cathe- 
drals, and quite unfitted for— 

The figures we see in arabesqu 

Half hidden in flowers, all Painted in fresque, 

In gothic vaulted ciels, 

Bat this bas nothing to do with ageins, against which branch 
of art chemistry and mechanical appliances bave within the last few 
weeks been making desperate onslaughts, in the shape of several 
very promising new processes showing unusual strength in their 
infancy. The most serious of them is the graphotype process. 
Many attempts have been made in past years to reproduce the lines 
of the artist in relief on a hard surface, from which printed impres- 
sions may be taken, and the most successful have been those in 
which portions of a metal plate are eaten away with acids. What 
with time, expense, and production of ed lines, these methods 
have competed with wood-engraving with difficulty, but the grapho- 
type Te reproduces, in an hour or two, the lines of the draughts- 
man in a very perfect form, so much so, that George Cruikshank 
said publicly that had the process been known when he was a boy 
he should now be riding about in a coach and six, instead of in 
ag omnibusses. 

r. Hitchcock, one of the first engravers in New York, in the 
summer of 1860, in the course of rubbing a wood block with an 
ordinary glazed visiting card, noticed that though the card was 
rubbed away the letters on it stood out in relief. This was the 
germ of his invention. A mass of powdered chalk is submitted to 
hydraulic pressure of 120 tons to the inch. By this means a 
polished white tablet of somewhat fragile character is obtained, and 
on it the artist draws his design by means of a fine-pointed brush. 
The ink used is nothing but a mixture of glue and lampblack. 
When the drawing is finished the plate is rubbed over gently 
with a very soft brush, which does not affect the lines of the picture 
but rubs away the surface of the chalk in the intervening white 
spaces, consequently, the drawing stands out in relief. The tablet 
is next soaked in silicate of potash—water glass—au . on being taken 
out dries as hard as marble. Any number of ste — copies can, 
of course be taken from this block and printed 'rom in the ordinary 
way. The process is so simple and rapid that the Spectator surmised 
a few days ago, that it must be the forerunner of a daily illustrated 
paper. The process is patented in Englaud, and already one or two 
weekly papers have been illustrated by it. Sometimes it is the case 
that the stereotype copies want finishing-off by an engraver, but it 
is equally common to print from the untouched blocks. The process 
in all its details was shown at work at a recent meeting of the 
Society of Arts. 

Another process which looks —7 considering that it has 
only been a month or two in existence, is that of Mr. Woodbury, 
who not only dispenses with the engraver, but in the majority of 
cases with the artist also, as he prints from photographic pic- 
tures. A film of gelatine containing any alkaline bichromate 
salt is rendered insoluble in warm water by exposure to light, con- 
sequently when such a film has been ex under a negative the 
portions of it unexposed to light dissolve away, the parts most 
exposed remain intact, and all the shadows of the picture are repre- 
sented by varying thicknesses of gelatine. Mica, talc, or glass is 
used as a support for the film during this part of the operation. 
As already stated in Tue Enoineer, when this gelatine picture in 
relief is beneath a plate of lead and hydraulic pressure 
applied, the soft gelatine stamps its image in the metal. This 
produces a metal block from which to print; it has no lines to 
make a line engraving, but the deepest shadow is represented by 
the deepest hollow in the lead, all the other shadows varying pro- 
portionately in depth. It would be useless to try to print from 
such a block with opaque printing ink, but a semi-transparent 
gelatine ink is used, and the thicker the deposit of this mixture the 
deeper the shadow in the finished print. As yet the process has the 
defect that the blacks of the picture stand out slightly in relief, and 
in the manipulations there are several elements of uncertainty in 
the results. Some time must yet elapse before Woodbury’s process 
is so modified as to be suitable for book illustration. 

A third process is also of a photographic character, but of such 
importance that the public should know more about it than the 
majority do at present. All the — photographs, so carefully 
treasured and perhaps prized as heir-looms in the albums of our 
readers, are sure to fade. They are a mockery, a delusion, and a 
snare, as all good photographers know, but do not publicly avow. 
That delicate film of silver forming the shadows of the picture is 
acted upon by every breath of sulphurous impurity in the atmo- 
sphere, from gas and other sources, in the same manver that a silver 
spoon is acted upon by the sulphur of the breakfast egg. Moreover, 
the glossy surface of the picture consists of albumen, white of egg, 
so that the silver picture is actually formed upon that substance 
which above all others is the direst enemy to its permanent 
character. Whatever the care taken by the photographer, 
albuminate of silver is an unstable salt, the pictures will turn 
yellow and fade, and are not of value for book illustration. 

A process has been made public by Mr. Swan, of Newcastle-upon- 
Tyne, whereby photographs can be taken, not in silver, but in 
Indian ink, the most imperishable form of carbon, consequently 
such pictures are likely to possess the permanency of old black 
letter manuscripts. A plate of glass is coated with a film of plain 
collodion and dried. A thick and warm mixture of gelatine, 
bichromate of ammonia, and Indian ink, is then poured on the 
dried collodion, and the thick black film allowed to dry on the glass 
in the dark. When dry the film is lifted with a penknife at one of 
the corners ; it then can be gently peeled off the glass, and resembles 
a sheet of exquisitely polished patent leather. It is afterwards 
placed under a tive, the collodion side next the glass, and 
exposed to light. The light when admitted through the negative 
penetrates the dark film to a certain depth. The gelatine sheet is 
next fixed by a solution of india-rubber in benzole to a piece of 
white paper, and the whole placed in warm water. The black macs 
dissolves away in the water, except only those portions on which 
light has acted, which adhere to the paper, forming the shadows of 
the picture, which is quickly unfolded in all its beauty. It is 
sharper than a common photograph, because the polished collodion 
surface lies in closer contact with the negative than the coarser 
albumenised paper, the superiority of the picture in this respect 
being visible to theeye. It is a cheap process, but ono very little 
practised by photographers, who will probably take it up when the 
public raise an outcry for permanent pictures. 

All improvement and innovation must be gradual, so wood 
engravers, who have brought their art to such a creditable state of 
excellence, will not lose the ground they have gained suddenly. 
The wisest of them will turn their attention to the most powerful 
of the new processes, and by adopting and practising it themselves 
make it @ friend rather than a foe, As regards the other two 
processes, especially the last one, they ehow signs of promise, and 
their progress will no doubt be closely watched by engravers. As 
the reproduction of the design of the artist becomes more and more 
a mechanical or chemical operation in which skilled labour is not 
required, profusely illustrated books will be the rule and not the 
exception, for which reason there is hope that the innovations will 
not represent loss to engravers, but gain to the public. 





Some of the Paris newspapers affirm that the Austrian Govern- 
meut aas ordered three plated steam frigates of the Freuch Compag- 
nie des For,es et Chant.ers de la Mediterranee, 


Tue D:amonp Daitt.—It is stated that the diamond drill, origi- 
nally patented in France by M. Rudolph Leschaud, and subse- 
quently patented in the United States, can be driven through 
compact sandstone at the rate of Sft. per hour. Fifteen diamonds, 
costing about fifteen hundred dollars, are used instead ot sicel 
cutters, and are cet in the end of a tue mada to revolve by ma- 
chinery. The drill leaves a core stanuiwg, which is broken off at 
convenient lengths and drawn up. ‘These diamond cutters last a 
long time, and the machine is said to be the cheapest in the end. 
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LETTERS TO THE EDITOR. 
(We do not hold — i ees a ag the opinions of our 





SUPPLY OF WATER TO TOWNS. 

Sm,—I see in your excellent journal of the 22nd inst. that you have 
been pleased to honour me with a notice of my scheme for the 
supply of water to the northern towns. I now beg to forward the 
particulars of the manner in which I propose to carry out the 
works, with estimates (based on reliable data) as to outlay, yearly 
expenditure, and revenue to be derived. Tuomas Date. 

Hull Corporation Waterworks, Hull, Dec. 23, 1865. 


The waters are proposed to be taken not from Ullswater alone 
but also Haweswater, a lake about three miles long, and from a 
quarter to half a mile in breadth, The following towns can be 
supplied with water discharged into reservoirs at their highest 
levels by gravitation. The following table shows the highest levels 
of towns and available heads of water from the two lakes :— 














Highest 
’ ae Haweswater Ullswater 
Names of towns. “—~ vist head of water./head of water. 
feet. | feet. feet. 

Lancaster 132 562 845 | 
vreston .. 140 | £54 337 | 
Wigan 157 | 53 320 
Dewsbury oo ee 187 507 } 299 
Wakefickhi og oe 201 43 | 276 
Liverpool.. .. +. 227 407 | 250 
Leeds se ss oe 277 | 417 200 
Bingley .. 278 416 | 199 | 
Kendal 316 378 | 161 
Bolton ., 327 367 150 | 
Blackburn 373 $21 104 
Keighley .. 388 206 hi | 
Bradford ., .. 420 274 | aa | 
fHluddersfield ,. 429 265 | a 
Burnley .. 462 232 | 7: | 
Rochdale .. 472 22% | | 
Halifax 604 90 








The different heads of water of the two lakes above the highest 
levels of the towns enumerated in the foregoing table will be 
brought to bear upon the main trunk pipes as the altitude and 
distances at which the discharge is required may demand. Hawes- 
water having the greatest altitude, the whole of its surplus water 
will be taken, having a catchwater area securing a daily average 
discharge of upwards of 100 million gallons throughout the year, 
making up the extra required supply from Ullswater to those towns 


means of supply to the millions. Even should higher rates be 

tailed than at p t,-E tend that on such an article as pure 
water they cannot be felt as a burden by a population whose health 
is upheld by imbibing the pure limpid stream. 

In consequence of the lake waters being so well adapted for 
manufacturing purposes it may be fairly assumed that the demand 
will be very considerable, and for that reason I have made ample 
provision in the capacity of the pipes. The revenue to be derived 
for such supply will prove a most important item, and as its 
advantages become known will go on increasing from year to year. 

On the track of pipes lying contiguous to the lines of railway 
manufactories for the trades I have previously mentioned can be 
erected. The raw material and the goods manufactured can be 
taken to and from the mills by rail without extra cost of carting, 
and the lake waters can be made available for motive power aud 
trade purposes by the erection of factories, &c., along the route of 
pipes. ‘The immediate land will be used for building purposes, &e. 
Houses will be required to be built for the operatives employed at 
the mills. Thus the value of the land will be much increa in 
consequence, The saving of the transit of goods by carting (at 
present adopted through the necessity of having to erect factories 
on streams some distance from railways) will amount to a very 
considerable sum annually. No storage reservoirs require to be 
constructed to receive the discharge of the water from the gathering 
grounds, the lakes in themselves forming immense natural reservoirs. 
Little or no change will be required in the arrangements of reser- 
voirs fixed at high altitudes for town storage at present in existence. 
The supply will be constant and supplied by gravitation. Pumping, 
in those towns where at present resorted to, will cease, and the 
annual cost thereof will be saved, and a very large amount of 
expenditure avoided in this item alone. , 

The estimated cost of the works, the annual expenditure, and the 
revenue to be derived therefrom, stand thus :— 

EstTiMATED Cost oF Works. 

Total cost of works, i ing pipes, t ig, branch F 
work, town connections, &c., and all labour and ma-?~ £11,500,000 
teriels.. .. ec of «+ o 

Parliamentary expenses, compen 
meering, &C. «es ws oe oe 





lod Wi 





sations, surveys, “rs 


460,000 


oe ae 11,960,000 





Total cost .. oc ce ce of cf ee ve 
YEARLY EXPENDITURE, 


Interest on above at 4 percent. .. «. «of «8 *% oe £178,400 
Do. 8 per cent. for siuking fand .. «. se se oe oe 358,300 
Amuunt of interest on bonded capital borrowed to 250,000 
purchase existing waterworks «2 .. «2 «+ «+ ” 
Superintendeuce aud working expenses) «+ «- be 100,000 
Total expenditure .. oo 08 oe 1,187,200 


YEARLY REVENUE. 





— highest levels are favourable for the necessary head for dis- 
charge. 

The mode of supply will be regulated by sluices fixed at the | 
junction of the pipes from the lakes with the main trunk pipes. 

The water will be conveyed in cast-iron pipes 72in. internal 
diameter, four lines of pipes to be laid to Leeds, a distance of 
90 miles; from thence to Bolton, a continuation of three lines, being 
a further distance of 55 miles; and from thence to Liverpool by two 
lines of pipes, a further distance of 25 miles; making a total length 
of main trunk from the lakes to Liverpool of 170 miles. 

An actual survey not having been made, it will not be expected 
that I can definitely state the route the main trunk would traverse, 
but approximately { may state that the pipes, after being connected , 
with the two lakes, will be carried under pressure through the 
mountain elevations by tunnelling, and across the valleys, streams, 
and rivers lying in its track, by inverted syphon pipes; and where 
the country is favourable the pipes will be laid down at uniform 
gradients. In order to have as little tunnelling as possible, the 

ipes,would traverse the valleys of the rivers Lune, Aire, Calder, and 
toch, and, where practicable, run parallel with and close along- 
side the Lancaster and Carlisle and the Lancashire and Yorkshire 
lines of railway. 

The drainage area of the two lakes mentioned is about 100 square 
miles, and taking the depth of rainfall at 14Vin.—being the aunual 
average of nine years—will give in round numbers an average dis- 
charge of five and a half million gallons per square mile every 
twenty-four hours throughout the year, making due allowance for 
evaporation and absorption, or at the rate of 550 million gallons 
average total daily discharge into the two lakes. | 

The main pipes I propose to lay down have a total capacity of | 
discharge of 150 million gallons per day, leaving a surplus average 
daily discharge of 400 milions to flow away down the rivers Eamont | 
and Lowther. In addition to the water falling onthe catchwater area, | 
great discharges of water take place from springs in the lakes, 
whose souree is due to other gathering grounds, 

It is needless for me to make any further remarks as to the quan- 
tities to be obtained from this source where the rainfall is tropical. 

There is another consideration of equal importance, and that is 
its purity and softness. The water supplied to Glasgow from Loch 
Katrine is held up as a standard by which to test other waters, 
being entirely free from impurities. ‘The waters from the source I | 
propose are equal in softness and purity to those of Loch Katrine, | 
and fall on a gathering ground composed of the lower Silurian | 
rocks, free from chemical or contaminating influences. | 

On Mr. Bateman’s authority the economical results of the Loch | 
Katrine water, on its first introduction into Glasgow for domestic | 
purposes alone, caused a saving equal to, the whole rate paid for | 
the water supply, or £36,090 a year upon a population of 400,000 | 
persons ; anu chis was by the substitution of water of about 1 deg. | 
of hardness, as compared with the water previously used {rom the 
Clyde, which varied from 7 deg. to 9 deg. of bardness. 

Tho saving in trading establishments where water was used for 
delicate operations could not be fully estimated; but in the article 
of soap alone it saved five-eighths of all that had been previously 
used, and probably a like proportion in dye drugs and chemicals. 

‘Taking the above figures as correct, the saving both in a domestic 
and mauufacturing point of view by the use of the lake waters in 
lieu of the water now used by the towns ated will t 
to upwards of £200,000 annuaily; for if such a saving was effected 
in a town like Glasgow upon a population of 400,000 persons, how 
much more in proportion will be saved in towns such «s Leeds, 
Bradford, Waketield, Dewsbury, Halifax, Huddersfield, Rochdale, 
&c., Where worsted manufactories, cloth manufactories, bleach 
works, dye-houses, and other manufactories exist so extensively— 
wi cre immense sums of money are yearly expenced in the softening 
process of the water at present used, ‘The advantages to be derived 
by the use of these waters for manufacturing purposes alone are 
shown to be of the greatest maguitude. 

Many of the towns are committed to local defective sources, on 
which has been spent more money than their moiety in this never- 
failing proposed source of supply would amount ty, and at the 
present time are contemplating making further outlays in delusive 
extensions, which must ultimately be abandoned as the consumption 
increases and the water necessarily becomes more deteriorated in 
quality from increasing manufacturing operations. ‘The state of 
many of the large towns duriug the last summer has been appalling. 
Mills have stopped, trade been ivjured, and thousands of poor 
uitisans thrown out of employ. ‘This state of things ought no 
longer to be allowed to exist. 

The scheme | propose is an imperial one, and demands the 
consideration of the Government with the view of adoptipg proper 
measures to bring about a combination of the various towns whose 
common grievance is the want of a pure and plentiful water supply. 
I have made careful calculations as to the size, discharge, aud cost 
of the pipes proposed to be laid down, and also as to the general 
works required to be done, and I feel the greatest confidence that 
the project can be carried out at an ouilay incurring only an 
average rate of charges for the water supplied. 

With regard to domestic supplies, 1 maintain that first and 
foremost it is the duty of all corporations to seek for the purest and 
wort plentiful source, aud vfterwards to devise the most cconomical 








Assuming the sale of 131,000,000 gallons daily at 61. -_ £1,195,375 
1,000 gallons for trade and domestic purposes © ee ae 


or 
Total capacity of supply of 150,000,000 gallons at 6d. per 
1,000 gallons dali se sisex <i GET cease oo ve f 3,868,750 

I propose that the property belonging to existing water companies 
shall be purchased by the corporate bodies at a fair valuation based 
on average profits, in the same manner as is usually resorted to in 
carrying out arrangements of this nature. 

By the aid of Government the amount required to carry out the 
works can be borrowed at 4 per cent. interest. The whole amount 
of outlay | propose to have paid off in a number of years by esta- 
blishing a sinking fund of 3 per cent. upon the amount, making a 
total of 7 per cent. to be paid annually. 





FRESH WATER AT SEA. 

Sin,—We have to thank you for inserting our letter in yesterday’s 
Enaineer, but as, in your comment thereon, you say that the state- 
meut that our apparatus will yield from 151b, to 17 lb. of fresh 
water, per 11b. of coal is “simply incomprehensible,” we will endea- 
vour to explain how this large yield is perfectly possible, both theo- 
retically aud practically. 

In ordinary, condensers the steam from the boiler is simply con- 
densed into water, and the heat of this steam, given out during con- 


| densation, is lost. In our apparatus it is not, for we use it to 


evaporate a portion of the sea water contained in our apparatus, and 


| thus we obtain a second quantity of steam which has not cost 


anything whatever for fuel. 
‘Lheoretically, this second quantity of steam should be equal to 


| that yielded by the boiler, but practically, it is only very nearly 


equal, owing to slight losses of heat by radiation, &c. 

You will pevceive, therefore, that onty about one-half of the fresh 
water leaving our apparatus is obtaiued direct from the boiler, the 
second half beiug obtained by employing the heat liberated during 
the condensation of the first half, and thus it is that with any given 
boiler our apparatus will yield nearly twice as much fresh water as 
any other condenser, and with the same consumption of fuel; and 
therefore, with an ordinarily good boiler and good coals, it is quite 
possible to obtain, with our apparatus, from 10 Jb. to 17 |b. of iresh 
water per 1 lb. of coal. ; 

As regards the method of making the tubes tight, described in our 
last letter, we have employed it for several o- and believe it was 
first invented by the late Dr. Normandy. ‘he apparatus on board 
one of the Royal Mail Company’s ships, to which you refer, must bo 
an old one. ‘I'his company was one of our earliest customers, aud 
all those supplied to them for some time back have been constructed 
on the improved plan. A. Normanpy anv Co, 

Holly Bush-place, Bethnal Green-road, 

London, N.E., 28rd Dec., 1865. 





TELEGRAPH CABLES, 

Sir,—I find that my letter in Tue Enoineer of the 15th. inst., 
referring to one of the patents taken out for an improved plan of 
submerging deep sea telegraphic lines, has attracted more attention 
than I anticipated from the scientific gentlemen who avail them- 
selves of the useful information to be attained from the columns of 
your valuable journal. 

I refer to two letters in 
“« Telegraphist ” and “ F. M. 

The first gentleman very naturally asks for details of a plan which 
proposes to reduce the expense of laying a telegraphic line between 
England and America, £300,000, but 1 think he cannot have read 
carefully the extract from the specification to which I alluded, and 
which was given in a foot-note in connection with my letter, 
otherwise he would have seen that the very details he asks for 
depend upon circumstances which the patentee dues not claim as 
any part of the object he bas in view, 

He disclaims aitogether any pretension to give an opinion as to 
what should be the s!ze of wire, or number of wires in a strand, best 
calculated to transmit most certainly and cheaply a message across 
the Atlantic, nor dees he even volunteer an opinion as to the best 
method of insulatiug the wires. 

He merely says: Given, a certain approved-of line, fit or not fit 
to perform the required duty between England and America, and 
that he will be able on his plan to convey it there for £300,000, less 
than has hitherto been asked and obtained for bottom lines, the un- 
successful issue of which we have so much reason to deplore. 

On the whole, the patentee appears to have kept his plan singu- 
larly clear of complication ; he simply states that copper is heavier 
than water, and that cork-wood 1s lighter; that the insulating 
medium, say india-rubber or gutta-percha are so near the specific 
gravity of water that there is nothing to contend with so far as they 
go, thus reducing the whole matter to the mere question, how much 
cork-wood is necessary to suspend a copper wire of, say 100 1b. 
weight. Thus I find that he has carefully calculated and ascertained 
the exact number of cubic inches required. And which anyone by 
the simplest experiment may easily und out for himself. 

in the drawing illustrative of his specification, cork-dast is shown 
coufined in vuleanised india-rubber in different forms, each calcu- 
lated to accomplish the object ia view, though from the claim in his 


your last number, signed respectively 


specification given below* it will beseen that he does not confine 
himself to any particular method, but purposes trusting to experi- 
ence to find out what may be most suitable for suspending a tele- 
graphic line at any definite depth from the surface of the sea. 

A moment’s reflection will satisfy your intelligent correspondent 
that the buoyant apparatus y to suspend the first Atlantic 
cable—the copper wire in which I believe weighed 93 1b. a mile— 
would be altogether inadequate to suspend the last one, the con- 
ductor of which weighed, [ understand, about 300 lb. to the mile. 
If “ Telegraphist” will be kind enough to inform us what is the 
exact weight of copper wire to the mile best suited to convey a 
message across the Atlantic, I have no doubt that the patentee will 
at once give all the details and quantity of cork-wood or other light 
substance that will be required to suspend it a certain depth from 
the surface, and also the distance apart of the suspension buoys. 

In conclusion I may observe that the patentee has on more occa- 
sions than one expressed himself a little puzzled in observing the 
difference of opinion between scientific geutlemen respecting the 
pressure of water on any substance that will sink in water, at 
different depths from the surface, for if it once sinks below the sur- 
face it is sure to go to the bottom. 

For instance, Captain Rowett, in his valuable little work on ‘‘ The 
Ocean Telegraph Cable,” Sampson Low and Co., 1865, quotes at 

e 77 the following extract from the report of Dr. G. C. Wallich, 

.8.L., who undertook the duties of naturalist during the late trip 
of the Bulldog, who speaks of “‘ The animal life of high organisation 
found on the sounding-line which had been on the ground in 1,260 
fathoms—a depth of two miles below the surface— wherewith pressure 
must amount to at least a ton and a half on the square inch, where 
it is difficult to believe that the most attenuated ray of light can 

netrate, we find a highly organised species of radiate animals 
iving, aud evidently flourishing.” 

Captain Rowett observes:—“I have no doubt he religiously 
holds the belief that such pressure as he states, of 30 cwt. to the 
square inch, actually existed.” 

* But, on reflection, I dare say, he will admit that water is incom- 
pressible, and that though all substances gravitate towards the 
centre—and by that law of ‘nature taken alone he could fairly draw 
the conclusion he has’ put on record—yet, as in chemistry, so in 
other sciences, there are counteracting agencies; and if he takes 
into account the’earth’s centrifugal motion by which the pressure 
towards the centre is thrown off or reduced to a mere balance in 
favour of gravitation, he will perceive how the great ocean basin 
holds its mighty contents without allowing them to press so enor- 
mously, and, I may add, unnaturally, upon the little star fish he had 
described.” 

And again: But Dr. Wallich could not have a rore complete 
illustration of the fallacy of the extreme column weight than from 
Sir L. McClintock himself, who says in his report :— 

‘‘* The tapered whale lines were indispensable, and the contract 
cod line has answered admirably. On one occasion it brought 
up the iron sinker of 1181b. weight from a depth of 1,913 fathoms.’ 

“This clearly shows (Captain Rowett observes) there is no 
column weight, as we have been taught, sufficient to keep down the 
sinker, nor lateral pressure strong enough to press or jam it. Had 
there been either, the tiny cod line would not have drawn itself up 
or the sinker, the bare weight of which out of water was so near 
its capabilities of tension. But, according to the worthy doctor’s 
own statement, a living proof of the fallacy is produced, as if these 
little creatures had come up on purpose,to reveal a great truth—not 
one or two of them, but in great numbers, telling the same story, 
singing the same song: ‘The wisdom of man is foolishness with 

od.’ 

On the other hand 








we find the Atlantic and other telegraphic 
companies spending th ds of pounds to test, as they call it, by 
hydraulic pressure whether their lines will bear a pressure at the 
bottom of the sea which Captain Rowett asserts does not exist 
at all. SusPension. 


Sm,—Week after week we read in your excellent paper letters from 
the hands of men who, in six cases out of every dozen, are partially 
ignorant of the subject on which they argue—namely, the Atlantic 
cable, its manufacture, and laying. However, scientific men will 
take their ideas on their merit alone; even an idea like this from me 
who, though I can boast of no engineering talent, have too much 
Scotch caution about me to trust my money banging at the end 
of a few strands of wire in mid-Atlantic, without prolit or, at least, 
a means of recovering in case of break. But, to come to the point, 
my idea is this—to psy out the cable in the usual way (but I think 
it would be better to do so from the centre of the vessel), and at 
fifty or one hundred miles to fasten a chain to the cable, and let it 
down to the bottom, leaving a vessel to keep hold till the next fifty 
or one hundred miles has been safely laid, and so on till the last 
mile has been paid out ; and if a break occurs, it’s only a matter of 
going to the nearest chain and lifting it, which a common capstan 
would do, without the grappling for it, Anpaew W. Forbes. 

Edinburgh. 








MINING ACCIDENTS. 


Sin,—In your last week’s impression there is a notice of Mr. 
Ansell’s “ Fire-damp Indicator” which I think calls for a few 
remarks. The invention described is an exceedingly ingenious one, 
and reflects great credit upon the inventor. But, many as are the 
deaths resulting from fire-damp explosions, I cannot but feel assured 
that persons acquainted practically with coal mining will agree 
with me in thinking such an instrument quite useless in a mine. 

The article mistakes, in the first place, the method used in testing 
the presence of fire-damp. The trial by the naked light was once 
| the general custom, now it is contrary to law. In no colliery, as far 
as I am acquainted, is the trial of fire-damp with the candle per- 
mitted by the bye-!aws; which are enforced under the Mines 
Inspection Act. But you may say, is it not possible for an 
| uninstructed miner to inirige these laws at his pleasure? Certainly 
not. In all properly conducte collieries the miner is never allowe 1 
to work in or enter any place where it 1s pussiviv for him Lo ike tug 





as. 
. All parts of the mine are inspected by a competent person with 
a safety lamp before the miners are allowed to enter the pit at all. 
It is, therefore, only by gross negligence, which caunvt be un- 
known to the overlookers, that a collier has any opportuuity of 
tiring the gas. : 

True there are many pits where every man and boy are required 
to use safety lamps, but this is not because they have to work iu 
an explosive atmosphere, as is proved by the fact that they almost 
universally use the Stephenson lamp, which goes out in au explo- 
sive mixture. : i 

Safety lamps are only used as an additional precaution against 
the many unforeseen casualties which may happep, such as a 
sudden burst of gas from the goaf, an accidental derangement of th» 
ventilation, or a thousand other occurences quite impossible for 
human care or foresight to prevent. 

We may take it for granted that any miner now-a-days attempt- 
ing to test the pressure of gas with a waked light would find himsei| 
before a bench of magistrates the next day, and deservedly. 

It is also a mistake to suppose that both the Stephenson and 
Davy lamps are wire gause lanterns, which are rendered useless by 
a drop of water, oil, or a little coal dust. ‘ : 

This is true of the Davy lamp, and it is little used in conse- 
quence. But the Stephenson lamp is not a wire gauz® lantern, nur 
is it capable of being rendered unsafe by oil, water, or dirt. — 

The flame of the Stepbenson lamp is contained in a glass chimuey. 








* “ Having now described the nature and object of my said invention for 
‘an improved method of suuomerging telegraphic cables together with 
the manner in which the same is to be, or may be performed or carried in 
practical effect, I would remark in conclusion that I claim as my invention 
the method of submerying telegraphic cables by suspension, substantially as 
avove described, and represented in the drawing annexed, without con- 
fining myseif to the precise means or apparatus indicated, so long as the 
principal or main feature of my invention (tha® is to say, ruspeusion at # 
certain definite depth below the surface is achered b>, 
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As long as this chimney is unbroken the lamp is safo, whatever 
happens. But as glass is liable to fracture, the chimney is enclosed 
in a strong gauze frame for the double purpose of preventing 
its being broken, or, if broken, of causing it to act as a | lamp. 

Such a lamp may be considered almost perfectly safe. I believe 
there is not an instance on record of a lamp of this kind ever having 

caused an explosion, unless wilfully abused. 

The Davy Tae is, as I have said, not much used by the general 
miuer, as it is liable to derangement from many causes other than 
those mentioned. 

It is, however, invaluable as a test lamp. It will detect the most 
minute percentage of fire-damp, by the enlarging of the flame, 
and the appearance of a blue halo round it. If carried further into 
the gas the blue halo increases and fills the entire gauze. Nor is the 
lamp unsafe so long as the wires do not advance beyond a red heat, 
as is well known. 

‘ In practice, however, the lamp is withdrawn as soonas filled with 
ame. 

In this manner it constitutes in the hand of the “fire trier” an 
instrument quite as perfect as that of Mr. Ansell’s, and much Iss 
liable to derangement—a quality not to be overlooked by auy 
means in cases where life and death depend on the good order of the 
instrument. 

It requires no demonstration to a person acquainted with mines 
that the idea of having indicators in different parts of the mine 
with telegraphs to the bank is utterly impracticable. Why, in a 
moderate sized mine, thousands would be required to render the 
telegraphic reports of any value at all. 

Fire-damp may exist in an explosive state at one point, and two 
yards distant the air may be perfectly pure and safe. 

The best, the only real safeguards against the fatal gas are 
efficient ventilation and careful superintendence—without both 
these no mine can possibly be safe whatever inventions are applied. 

With them, aud with the judicious use of safety lamps as a 
precaution against human fallibility, Ican undertake, from expe- 
rience, to say that an explosion never occurs. Explosions are 
almost invariably attributable to two causes, bad ventilation and 
careless superintendence. And it will be found that in nine cases 
out of ten a defective lamp owes its fault to careless superinten- 
dence and not to its own defective principle. 

A Civ En@IngeR AND CoLuiery MANAGER, 

Sheffield, Dec. 26th, 1865. 
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ON GIFFARD’S INJECTOR. 
By Lewis O.nick, Memb, Soc. Eng. 
(Concluded from page 403.) 

Tue rapidity with which even a large amount of steam is con- 
d2nsed can best be understood by looking at the vacuum gauge of 
a large condensing engine, at the moment when the slide valve 
opens the communication between the cylinder and the condenser, 
and allows the whole contents of a cylinder of, say, 50 square feet 
area and 4ft. stroke, making about 200 cubic feet of steam ofa 
total pressure of, say, 20 1b., to empty itself into the condenser 
without any perceptible change in the vacuum. 

After the water has thus been set in motion by the steam jet 
imparting to it a proportionate amount of its velocity and momen- 
tum, it remains to be seen whether this velocity is great enough to 
overcome the head of water, corresponding to the steam pressure 
against which it has to force the water into the boiler. To 
make this better understood it is proposed to resort to figures, 
and to use as an example injector No. 8, feeding into a 
boiler carrying 60 Ib. pressure, the temperature of the 
feed-water to be 60 deg., and the temperature of the water 
after condensation to be 140 deg. In this instance the velocity of 
the steam rushing into the combining cone would be 1,824ft. per 
second, taking the vacuum at 3}1b. per equareinch. By referring to 
Tables Nos. 5, 6, and 7, it will be seen how this is calculated. ‘The 
velocity with which steam flows into a vacuum is precisely equal to 
that which a liquid of the same weight as the steam would acquire 
in falling through the height of a column lin. square, equal in dead 
weight to the pressure of steam per square inch. This height is 
found by dividing the total pressure per square foot by the weight 
of one cubic foot of the same steam, Having found the height, we 
apply the usual formula for falling bodies, to find the velocity in 





feet per second, but instead of 8 VA P 144, the shorter formula 
w 
93 Y B is used (see Table No. 5, 1). 


As however in this instancs the steam does not flow into a perfect 
vacuum, but only a partial one, the counter-pressure must be de- 
«ucted as shown in formula II. C, Table No. 7. We next have to 
find the amount of water required for the condensation of 1 Ib. of 
steam, which, according to formula III, Table No. 7, gives 13 Ib., 
and adding to this the pound of condensed steam, we get 14, which 
divided into1,824ft., gives 130ft. per second, being the reduced velocity 
with which the feed water rushes across the interval between the 
combining and the receiving cones. 

The next point to be taken into consideration is the head of water 
corresponding to the steam pressure in the boiler to be fed, against 
which the steam of feed water has to be forced. This is, for 60 Ib. 
pressure, equal to a head of water of 138ft.; and to compare this 
with the reduced speed of the steam of 130ft. per second we must 
also reduce the last figure into head of water, which, according to 
VI, Table No. 9, is equal to 264ft., and 264 — 138 = 126ft., 
which again corresponds to a velocity of 89 8{t. per second, and this 
is, consequently, the theoretical speed at which the water ought to 
enter the boiler. 

From practical experiments we find that about 1,030 gallons are 
fed into a boiler by No. 8 injector, under the circumstances men- 
tioned above as an example. 

1,030 gallons per hour are equal to 78°969 cubic inches per 
second; and dividing this by -08 square inches--the area of the 
receiving cone—we get 987in., or 82it., per second ; the real velo- 
city, as compared with the theoretical, 89°8ft. per second. 

“It has been urged that the size of the check-valve would prevent 
the water from entering, on account of its area being so much in 
excess of the receiving cone. This, however, is not the case; and 
as the receiving cone at the first rush of the water will be filled, the 
stream or jet has only to contend with a solid column of water, 
which will act as a ramrod in opening the valve; and the valve 
once open, the superior velocity of the inward current will easily 
keep it open, and allow the water to enter the boiler in spite of the 
paradox attributed to the apparatus. In fact, the working of the 
injector is simply dependent on the question whether the speed 
with which tho steam and condensed steam and the feed water 
enter the boiler is great enough to overcome the head of water in 
the boiler resisting its entrance. 

From formula 11I., Table No. 7, it will bo seen that if the feed- 
Water is very hot a much larger quantity of water will be required 
to effect any condensation, and the speed of the stream will thereby 
be so much reduced that it cannot overcome the head of water in 
ne oaian, and consequently the feeding will at once become impos- 

Table No. 1 shows quantity delivered by No. 8 injector at 90 deg. 
temperature of supply water and at varying steam pressures. It 
also shows @ comparison with results deduced from M. Giffard’s 
formula, given in V., Table No. 8. 

Table No. 2 shows highest temperature of supply water which 
may be used at various temperatures. 

i'able No. 3 shows the excess of pressure that may exist ina 
receiving boiler over that which supplies steam to the injector. 

Table No. 4 shows rise of temperature of supply water after it 
has passed through the injector. 





Table No. 5 gives the formula I. for the speed with which steam 
rushes into a perfect vacuum. 

Table No. 6 gives formula II. for the speed at which steam flows 
into steam of lower temperature, the atmosphere, or a partial 
vacuum, It also gives two arithmetical examples A and B, worked 
out in full. 

Table No. 7 gives an example (II.,C) of tho speed of steam 
flowing into an injector No. 8 whilst at work. It also gives for- 
mula III, for finding the number of pounds of water it takes to 
condense 11b. of steam, and its application to the example used 
above. 

Table No. 8 gives the head of water corresponding to the boiler 
pressure; and next, M. Giffard’s formula for calculating the amount 
of water fed into a boiler by the injector, and which is referred to 
in Table No. 1. , 

Table No. 9 gives the formula for reducing velocity into head of 
water, and also the theoretical velocity with which the water is fed 
into the boiler, and next, it gives the real velocity with which 
1,030 gallons pass the oritice of the receiving cone, being *08 square 
inches in area. 

This being the end of the theo- 
retical investigation, we will now 
turn to the practical application of 
the injector as a feed apparatus, 
and here also exists some differ- 
ence of opinion amongst engi- 
neers, although to a great extent 
unfounded, as the injector seems 
to have many advantages over the 
ordinary pumps. It has, for 
instance, no parts io motion while 
working, consequently it s not 
affected by wear and tear of s uch 
parts as are constantly at work 
in the pumps. Ina pump there 
is a blow for every stroke; the 
continuation of these blows cause 
leaky joints, and, in extreme 
cases, bussting of pipes, &c., nt 
to speak of the occasional re- 
plenishing of valves and valve 
seats. This is entirely avoided 
in theinjector. Next, theamount 
of feed water can much easier be 
regulated to suit the require- 
ments of a boiler than it can with 
a@ pump, and as the injector is 
entirely independent of the main 
engine, it is able to feed water 
into the boiler, whether the 
engine is working or not, a point 
which is very important. It may 
be said that adonkey engine can 
do thesame. True, but the donkey 
not only absorbs all the steam that 
is required for its working, but it 
also causes a reduction of the 
temperature in the boiler when feeding into it. This is not 
the case with the injector, and the reason is that the feed water 
takes up nearly all the heat from the steam at the moment of 
condensation in the combining cone and returns it to the boiler, 
and thus it makes up to a great extent for the fact that it is limited 
as to the use of very hot feed water. What has been said about the 
donkey absorbing all the steam required for its working applies 
equally to the pumps worked by the main engine; but here we find 
even an additional loss in the fact, that as a rule the pumps cannot 
be disconnected, and, therefore, absorb steam to drive them even 
when they are not feeding water into the boiler. Although it is 
true that the injector cannot pass feed-water beyoud a certain tem- 
perature, it is also equally true that the heating of the feed water 
can in most instances be done after the water has passed the injector, 
to any amount required under the circumstances, and it may not be 
uninteresting to know that a great many injectors are in use where 
Green's, and also Twibill’s, economisers are at work. These receive 
the water from the injector and then subject it to the waste heat 
passing from the boiler flue to the chimney. According to the 
opinion of locomotive engineers, it is very seldom that engines are 
sent into the shops for repairs owing to defects in the injector, 
whereas it has been stated that about one-third of the engines 
coming into the shop for repairs, do so on account of defects in the 
pumps and their appendages. 

Upon the whole, therefore, taking everything into consideration, 
it seems that the injector is undoubtedly preferable as a feed appara- 
tus compared with the ordinary pumps. 

Before concluding I wish to return my sincere thanks to Mr. 
John Robinson, of the firm of Messrs. Sharp, Stewart, and Oo., for 
the extreme courtesy shown in furnishing me with drawings, tables, 
and abundant information respecting improvements in the injector. 
A severe accident, which [ am sure every one present will regret, 
prevents Mr. Robinson from being present to-night to give us the 
benefit of his large experience with injectors. In thanking Mr. 
Barclay for the very neat drawing sent, I regret that pressure of 
business has prevented him from furnishing me with tables of 
experiments that might substantiate the superior qualities claimed 
for the injector. 

In conclusion it must be distinctly understood that the mathe- 
matical demonstration given above is not put forward as an 
infallible production, but merely as an attempt to substantiate with 
figures what seems to take place when the injector works; and if 
we thereby have advanced one step further to clear up the mystery 
that seems to surround the injector, the object of this paper will 
have been fully obtained. 


TABLE No. 1. 

v = velocity in feet per second into a perfect vacuum. 

h = height in feet of a uniform column lin. square, and equal in 
weight to the given pressure, “ p,” per square inch. 

p = total pressure per square inch. 

p' = total pressure per square inch of steam or other fluid, of a 
lower pressure than “ p.” . 

w = weight of 1 cubic foot of steam of preasure “ p.” 


v=s Vt 


h=o2l x 144 
w 





BARCLAY’S INJECTOR. 
(Section through Cones.) 


oo =9 VL 
Tas. No. 2. 
Il. v=96,.S P—p' 
vA = 


This formula applies when steam flows into steam of lower pres- 
sure, the atmosphere, or a partial vacuum. 
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96 ¥426 

96 X 20°64 

1,981 ft. per second into a pe*fect vacuum. 
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96 ¥341 
96 X 18°47 
1,773ft. per *“sond into the atmosphere. 
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Tasie No, 3. 


C. v= of ae — 112 
1759 
96 V56L 
96 X 19 
1,824ft. per second into the combining cone, 
vacuum = 3°65 lb. 


H{ = total heat of steam. 

‘l = temperature of water after condensation. 

t = temperature of feed-water. 

N =number lbs, of water necessary for the condensation of 11b 
of steam. 


Il. 


Hou tl 


2 _ H—T 

-* N= To: 

1,175° — 140° 

“T4u" = bv 

1,035 

“80 

=13. 13lb.4+-11lb.=14 
1,824 

. 14 


an = 150ft. per second. 


Taste No. 4. 
Head of Water. 
60 1b. of steam = 138ft. 
147 _ 60 
339 «138 
M. Giffard’s Formula, 
d = diam. in millimeter. 
Q in gallons = 616d? 4 P in Atm. 
= 616 X 64 x2 
= 788 gallons per hour, 
Tanie No. 5. 


VI— v=8 Vi 
h=(2 2 
(5) 
eS 
=(% )° = (16-25) 
= 264ft. 
264 — 188 = 126 
v = 8 126 =8 x 11-225 
= 89°8ft. per second. 
VIL.— 1,930 gallons per hour = 17:17 gallons per minute, 


286 gallons per second. 
*0457 cubic feet per second. 
78-969 cubie inches per second. 


iy 


0457 X 1,728 
TR 96! 
ta = 987in. per second. 

= 82(t. per second. 


Tue American Patent Orrice.—During the year ending Sept. 50, 
1865, there were received at the patent office eleven thousand eight 
hundred and sixty applications for patents, and seventy applications 
for an extension of patents. Six thousand two hundred and ninety- 
two patents, including re-issues and designs, were issued, and sixty- 
one extensions granted. One thousand five hundred and thirty 
caveats were filed. Seven hundred and forty-one applications 
allowed, but no patents issued thereon by reason of the non- 
payment of the final fee. On the Ist day of October, 1864, there 
was a balance to the credit of the fund of fifty-six thousand one 
hundred and seventeen dollars and thirty-nine cents. ‘The fees 
received for the succeeding twelve months amounted to three 
hundred and sixteen thousand nine hundred and eighty-seven 
dollars and twenty-seven cents. The expenditures during the same 
period were two hundred and sixty-two thousand four hundred and 
forty-five dollars and forty-seven cents, Leaving a balance on the 
Ist day of October, 1865, of one hundred and ten thousand six 
hundred and fifty-nine dollars and nineteen cents. ‘lhe law provides 
that in interference cases, or where letters patent have been refused, 
an appeal lies from the decision of the primary examiner to the 
examiners-in-chief, and from their decision to the Commissioner of 
Patents. According to a judicial construction of existing laws, an 
appeal may be taken from the decision of the commissioner to the 
chief justice, or one of the associate judges of the supreme court of 
this district. This procedure is unnecessarily circuitous and pro- 
tracted, and should be abridged by an amendment of the law so as 
to allow an appeal from the decision of the primary examiner or the 
examiners-in-chief directly to the Supreme Court of the District of 
Columbia, if the party against whom it is rendered so elects. The 
Commissioner of Patents is clothed with unrestrained discretionary 
power in all cases of application for the extension of patents. His 
decision, whether favourable or unfavourable, is final, and frequently 
involves private and public interests of enormous value. It is 
submitted for the consideration of Congress whether it is wise to 
lodge so large a power with a subordinate officer, without subjecting 
its exercise to the supervisory control of the head of the department. 

Licutine Ramway Trains.—An experiment for improving the 
method of lighting railway trains is being tried in a composite car- 
riage on the London and North-Western Railway. It is patented by 
Mr. Thomas Clayton, of Manchester, and is being put into practical 
operation by Messrs. J. Metcalf and Sons, Miles Platting. Each 
carriage carries its own apparatus, which is easily arranged under 
one of the seats, and there is therefore no necessity for tubes running 
the whole length of the train. The latter system renders coupling 
and uncoupling a difficult process, which is avoided by Mr. Clayton's 
plan, although in his case the providing of a separate apparatus for 
each carriage is an important, though not expensive, set-off. It is 
three or four years since the system was first tried, and it has been 
experimented with on the London and North-Western Railway for 
nearly six months. The gas is not produced from coal, but is hydro- 
carbon, or simply carbonised at heric air. It gives a remarkably 
brilliant light, as strong and as full as need be wished for, and it is 
free from impurities. ‘Ihe apparatus for producing it is strong and 
simple. It consists of three parts—a generator, a regulator, and the 
motive power. ‘The generator is a tin box, divided into cells filled 
with sponges, and the latter are saturated with a light petroleum 
spirit. By driving a current of atmospheric air over this spirit it 
becomes carbonised, and passing from the generator to the burners in 
the several compartments, it becomes ready for use. The regulator 
is a small instrument adapted to keep the current of air at an equal 
pressure, and the motive power is used to force the air through the 
regulator to the generator. Thisis done, first of ,all, by a spring and 
chain made and wound up on the principle of a watch. The tension 
of the spring and chain turns a drum, which revolves in water, and 
which drum is divided into cells. As each celi rises above the 
water within the drum it is filled with air, and in the course of its 
revolution the cell discharges its contents into a chamber that com- 
municates with the regulator. To prevent freezing, which always 
arises from rapid evaporation, some of the cells of the generator are 
filled with sawdust. ‘The pressure of the exterior air on the burning 
light is regulated by a simple apparatus, which need not be described. 
When the train is at a standstill, the light is not quite so brilliant as 
when it is in motion, and when passing through tunnels the impure 
compressed air and steam somewhat aflect the steadiness of the light ; 
but even in the long Standege tunnel this unsteadiness is much less 
than the unsteadiness of any other light. One galion of petroleum 
spirit, costing about 3. 6d., will produce 800ft. of gas, so that the 
expense is very much less than the lighting of a train with coal gas, 
and a fortnight’s supply of spirit occupies very little room. The 
winding up of the motive power must be done about once in sixteen 
hours.— Manchester Guardian. 
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Tins invention, patented by Mr. J. Twibill, engineer, Irvine, 
N.B., relates more particularly to improvements in the construction 
of that class of steam generators or boilers in which the body or 
main portion of the vessel containing the water and steam is formed 
or constructed of metal tubes, pipes, or cylinders, jointed together, 
and having the heat applied to their outer surface, and which 
improvements render such boilers more durable and efficient, giving 
greater freedom of circulation to the water and steam, and conse- 
quently less liability to “ priming ” than in such boilers as heretofore 
constructed, 

In the accompanying engraving Fig. 1 is a side elevation, and 
Fig. 2 is a plan of one modification of steam generator or boiler 
constructed in accordance with this invention, but having the “ outer 
walls” or the brickwork forming the sides and covering, shown as 
cut away, or in vertical and horizontal section respectively in each 
of the views, for the purpose of showing the general arrangement 
and construction of the whole and the several parts more clearly; 
and Figs. 3 and 4 are transverse vertical sections of the same, taken 
on an irregular line indicated at,1—1, and 2—2, respectively, through 
the fire-box and main portion or body of the boiler, in Figs. 1 and 
2, to which they correspond. 


In this arrangement, shown in Figs. 1 to 4 inclusive, the fire- | 


box A, is attached to and used mainly as a water heater and 
circulator to and in connection with the main steam generator or 
boiler a. ‘The general arrangement and constraction of the water 
heater and steam generator A forming the sides and roof of the 
fire-box consists mainly of the two rows of tubes B, B', placed by 
preference at an angle with each other of from 45 deg. to 90 deg., as 
seen particularly in Fig. 3, in the form of an inverted V (A) over a 
boiler furnace or fire-grate C, which is of the usual vonstrac- 
tion, except that it is by preference made wider in proportion 
to its length. The lower ends of these two rows of tubes B, B', 
are truly turned with a taper and jointed steam and water-tight 
into bored faucets formed in the two longitudinal pipes D and D!, 
placed horizontally at each side of the furnace C, and their upper 
ends are similarly jointed into the two horizontal and longitudinal 
pipes D*® and D® over the centre of the furnace, but instead of the 
two pipes D*, D%, one larger pipe having two rows of faucets mi, ht 
in some cases be preferred. ‘The ends of the two lower pipes D, D'!, 
and the two uppermost ones D? and D%, are respectively connected 
to each other by the transverse pipes E, E', and F, F’, through 
lateral branches and flange joints, and these E, F, and K', F', are 
connected by the two vertical pipes G, G, and G!, G!, res; ectively, 
thus binding the whole of the pipes forming the fire-box or water 
heater A firmly together into one structure, with complete power of 
communication throughout for the water and steam to flow snd take 
their natural currents ; the whole being enclosed and covered in 
on the outsides by the brick walls and tiles H, H'. The cold 
water which 1s fed into the heater A at any of the ends of the 
pipes E or E!, left projecting beyond the outer wall H for the 
purpose of connecting tuem to an injector, pump, or other feeding 
apparatus, flows along these pipes E, E', and D, D', and up the 
pipes B, B', along with the steam, which is generated in them by 
the action of the tire and heat below them, and acting on the greater 
part of their outer surface. The steam, or steam and water, is 
carried upwards from the two pipes D?, D3, and FP, F', by the two 
forked or double-branched vertical pipes I, l', through the longi- 


and water receiver & of the main boiler a, to which it is jointed 
while the water can flow back from the pipes D*, D%, and F, F', at 
the top through the four vertical pipes G, G', to the lower pipes E, E! 
and D, D', to keep up or supply the circulation of the water. 

The main portion or body a of the generator is composed or 
formed mainly of two sets or “stacks” of transverse tubes b, by 
preference laying parallel to each other, and at a considerable angie 
with the horizon, by preference from 380 deg. to 45 deg., as seen 
more particularly in the transverse view, Fig. 4. The tubes 6 





are ranged in horizontal and vertical layers or rows over each | 
other, as seen particularly in Figs. 1 and 2, and the lower and! boilers now in use, and when so used the back ends of the 


upper ends of 


of the main flue or heating chamber ¢ behind the furnace C, and 
fire-box or heater A, and in direct open communication therewith, 
having only the usual fire-bridge C! between them. The ends of 
these rows of pipes d, d', are connected to the vertical pipes of 
cylinders e, e', by flange joints; those placed between the “ stacks,’ 
and where the ebullition and motion of the water and steam would 
be greatest, marked e?, ¢*, are, by preference, made larger than the 
others. The whole of the main portion of the generator a, thus 
forming a combined bound structure or vessel with complete water 
communication, and the power of circulation of the same through- 
out all its parts, is enclosed at the sides and back end by light brick 
walls h, being a continuation of the furnace walls H, and closely 
covered in by the light tile roof 4’. This arrangement is fitted 
with two transverse steam chambers & and k', the lower one k 
having a few inches of water in it, the mean level of which is 
indicated by the dotted line at 3; this water spaco is connected at 
one end of the receiver k by the vertical pipe i to the top of the 
cylinder e*, and at the other end by the branch i! to the cylinder e°, 
At some distance above the water level 3, at the highest side of the 
generator a, the tops of the three cylinders e', e°, e*, are connected to 
the longitudinal steam pipe j, which is connected in the centre by 
the short lateral pipe j! to one end of the lower steam receiver & at 
the upper part of its steam space. The lowest water pipe d of the 
main boiler a is connected to the back of the pipe D of the heater 
A through a branch f at the lower end of the vertical pipe e placed 
between them, thus connecting both vessels A and a at the highest 
and lowest water level by the pipe J and branch / respectively. 
The heated products of combustion from the furnace C after acting 
on the tubes B, B', of the heater or fire-box A, pass along the first 
division of the chamber c and act on the whole of the first “ stack ” 
of tubes 6, filling at the same time until they come in contact with 
the central brick wall or hanging bridge c!, which causes them to 
descend and pass through the arched channel c? formed in the lower 
part of the bridge c', when they enter the second division of the c 
and act on the second “stack” of tubes 4, filling it, when they 
finally pass off to the chimney through the duct or flue g regulated 
by the damper g! at the rear of the chamberc. When it is desired 
to heat the steam and water chamber & the brickwork is built round 
it as dotted in at /in Figs. 2,4, when the hot gases are made to pass 
up through a duc’, as indicated at l', Fig. 4, in front of the 
central wall c' and down on the other side, as at /% The 
water may be fed into the main boiler a when desired by the branch 
KE? and the lower part of the cylinder e? and by preference blown 
off at the lowest point of the same, or the pipes e, by any 
of the branches m, which would be fitted with any of the 
usual valves or cocks for that purpose. The steam as formed rises 
up the pipes 6 and along the pipes d! to the vertical conducting 
pipes or cylinders e!, e%, e®, from the tops of which it is conducted 
by the longitudinal steam pipes j, j', to the steam space of the 
receiver k, while any water carried along with the steam through 
the short pipes j', or by the water communication i', will-pass off at 
the other eud of the receiver & down the pipe i to the lowest and 
coldest side of the generator a, und complete or supply the currents 
of water to the horizontal pipes d and lowest ends of the tubes 6 
engendered by the action of the heat on their outer surfaces in the 
flue or chamber c. When the heater A is used as a boiler or steam 
generator by itself the two pipes | and I' would be directly attached 


tudinal pipe J at or near the water level tothe lower steam or steam | to @ steam receiver of any desired construction suitable for the 


purpose required; but when used as a water heater and circulator 
only, for the purposes of heating and ventilating buildings, or 
currents of air for drying, or for the evaporation and crystallisa- 
tion of substances, the pipes I, 1’, are made to conduct the hot water 
for the purpose required, and which, when cooled down, is returned 
to the heater A and introduced at any of the ends of the lower 
pipes E or E', so as to obtain the circulation necessary for the 
proper working of the heater. Although the water heater A has 
been described as cornected with one of the improved steam boilers, 
yet it is also equally capable ef being applied to any of the ordinary 


the horizontal rows are jointed into faucets | pipes D, D', are connected at the lower part of the water space, and | 


formed in the horizontal longitudinal pipes @ and d' ranged | the pipes I, J', or J are connected at or uear the top of the water 
in two vertical rows for each “stack,” and which form the sides | level iu and to the boiler to which the heater A is to be applied. 
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Figs. 5, 6, and 7, are respectively longitudinal, transverse, and 
horizontal sections of another modification of the improved steam 
generator, and slightly different from that shown and described in 
relation to Figs. 1 to 4. 





Svuaar—Atvaro Reynoso’s Corp Process.—Messrs. Travers call 
attention to this process as follows:—‘'Certainly no one can say 
that sugar manufacture is not advancing when we have to chronicle 
in one year Fryer’s concretor, the alcoholic process (of which we 
hope to give details shortly), and the cold process of M. Reynoso. 
True, neither of these inventions have as yet had any effect upon 
sugar-making in general, but they have also not been tried. With- 
out them, however, a point has been reached when, with vacuum 
pans, centrifugal machines, appareils 2 triple effet, and other old in- 
ventions and new applications, white sugar can be as cheaply made 
as brown, and when, were it not for the scale of duties, we should 
receive all our sugar in a fit state for immediate use. With regard 
to M. Reynoso’s process, the following particulars are extracted 
from a paper read by that gentleman before the French Académie des 
Sciences, and reported in the Comptes Rendus of that body. M. A. 
Reynoso commences by saying :—‘ The process for the treatment of 
saccharine juices which I have the honour to submit to the Académie 
is divided into two parts. Ist. Defecation: Chemists bave long 
been occupied with the advantages that would result were alaminous 
substances used in sugar manufactures. Alum, sulphate of alumina, 
and alumina itself, in a more or less pure state, have been tried with 
more or less success in sugar manufactories. Evans has described 
in detail the way in which alum and the sulphate of alumina were 
used, and speaks of the good results that had been obtained in the 
English colonies, I myself have employed sulphate of alumina 
under different circumstances, but have seen that, side by side with 
considerable advantages, the use of this substance leads to serious 
inconveniences. Acid phosphate of lime has been used in Cuba 
since 1860, and particularly in 1863, in M. D’Aldama’s works, by 
Mr. Swift, a distinguished American refiner; and I about that time 
described his process. I believe that I can now use alumina in a 
way to produce a defecation, perfect from a commercial point of 
view, and that I at the same time succeed in eliminating hurtful 
substances. The substance I used is acid phosphate of alumina. 
After having put it directly into the cane juice the mixture is 
treated with lime; free alumina and phosphate of lime are thus 
formed. The reactions resulting from acid phosphate of alumina, 
from alumina, from phosphate of lime, and from lime added in slight 
excess, do away with the colouring matters, azotised bodies, &c., in 
such a way that only a few of tho salts are left that originally 
existed in the juice. This defecation may be compared to that pro- 
duced by sub-avetate of lead, but it has not its inconveniences. 
2ad. Separation of the water: To evaporate the water contained in 
the purified juice I employ cold instead of heat. I prevent in this 
way the numerous and complex reactions which, under the simul- 
taneous influence of air and water, and heat coming between the 
different matters of which the juice is formed, cause the change in 
the colour of the sugar. By mvans of a rapid cooling, produced in 
suitable machines, I change the juice into a magma, formed of a 
mixture of water reduced to the state of small pieces of ice, and of 
a syrup more or leas dense, according to the conditions of the 
operation. To separate this mixture I have recourse to centrifugal 
machines, and I end the process by evaporating the syrup in vacuo, 
Tue details of the process will be found in my memoir.’ ‘This 
memoir has not yet been made public, and we shall await further 
particulars with some impatience. To give an opinion as to the 
value of the chemical part of the defecation would be premature, 
and it is only in practice that its value can be determived. With 
regard to the separation of the greater part of the water by freezing, 
the idea is so simple, and yet so beautiful, that it cannot but excite 
admiration. Itis well known that water when frozen rejects almost 
all alien substances, and that the ico even of a maddy puddle is 
pure, while the salt is driven out of frozen sea water. Whether the 
cold process will pay we cannot say, but M. Reynoso deserves every 
credit for the application of a well-known principle to sugar-making, 
and we may conclude by wishing that gentleman the success to 
which his efforts entitle him.” 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thurs- 
day evening of each week; any received after that time must 
necessarily stand over till the following publication. 

Norice.—A Spgciat Eprrion of Tue Enetnger is published for 
Forzicn CircunaTion. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

T. D.—Send us some particulars of the weight, dimensions, d-c., of the 
chandelier. 

T. H.—The cistern will contain 216 cubic feet of gas. We must refer you to 
any deakr in gutta percha for the prices of the tubing. 

S. I.—The height above the rails of a narrow-guage railway carriage is 11 ft. 
to 11ft. 7 in., that of locomotives about l4ft. ; it caries considerably. 

8. D.—We are at a loss to wnderstand what you mean by the statement thaj 
you “obtain more than 100 per cent. of theoretical power due to the water 
upplied.” Pray where does the *“‘ more” power come from? ~ 

A. G.—Brass or wrought iron should be employed ; cast iron, however, some- 
times works well on lignum vite. You may safely resort to pressures of 
1 000 pounds per square inch. A current of water should flow continually 
over the surfaces. 

“nik Puay, by sending his real name and address, will do much to remove 
the impressron trat he is connected with the firm whose work he praises so 
highly If he had examined the traction engines to which he refers he would 
see that there is not the slightest analogy between the double chain and the 
arrangement of gearing adopted in Fowler’s engine. To assume for even a 
— that we mentioned sliding doors or loose eccentrics as novelties is 
absurd, 

C. 8S. M.—We are disposed to believe that a stack about 175/t. to 180/t. high 

will answer quite as well as one of 22uft. It is only in exceptional cases 
that any necessity can arise for constructing stacks of greater heights than 
we have named, provided the only question to be considered is the draught. 
Where noxious fumes have to be dealt with, the subject, of course, assumes a 
very different aspect. Care should be taken that the currents running into 
the base of the stack do not encounter, oppose, and baffle each other. Low 
guard partitions within the stack will prevent this ; or, better still, the flues 
may be led into one common underground tunnel opening into the stack. 

Crank —The circumference of a circle is to its diameter as | is to 3°1416. 
The piston of an engine, in making one complete double stroke, passes over 

« space equal to two diameters of the circle described by the crank-pin, 
and therefore the average force brought to beur on the piston will be to 
the average force brought to bear on the crank-pin throughout a revolution, 
as 3°1416 is to 2. In order to determine the diameter of the circle described 
by a point of constant pressure giving out a power equivalent to that 
developed on the crank-pin of an ordinary steam engine with a given stroke 
and varvable energy, it will be necessary to determine first from indicator 
cards what is the average gross pressure on the surface of the piston. We 
gather from your letter that you contemplate patenting @ rotatory engine. 
We strongly advise you to do nothing of the kind. 


KNITTING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—Being an old suoseriver | take Une liverty of inquiring if you could 
find me ahy one that weuld take in hand to make me a domestic knittin, 
machine suitable for knitting men’s, women’s, and children’s socks au 
stockings, to be worked by the foot the same as the domestic sewing 
machine? I should like it to knit equal to the hand. I have had a sewing 
machine for many years, and find it a great acquisition in the house 
amongst a family ; and I think if a domestic knitting machine could be 
got up in a similar style to the domestic sewing machine, it would be a great 


boon to f: in th 
machine simple, com- 


= 





e 
If any one will take this in hand and make t! 
ages and at a reasonable price, there is no doubt if would be agreat success 
n the colony. R. @. P. 
Railway Department, Sandhurst, Victoria, 
Australia, Oct. 23rd, 1865. 


THE SMITHFIELD CATTLE SHOW. 
(To the Bditor of the Engineer.) 

Sin,—Your report of Weston’s friction brake exhibited at the Cattle 
Show was quite correct, with the exception that “‘ Harman" should have 
been rendered ‘* Holman,” and I should not have trespassed upon your 
space to confirm your statement but for Messrs. 8. and E. Ransome and 
Co.’s letter which appeared in your last issue, which, while essaying to 
correct, requires correction. I did exhibit at the Cattle Show a 2-ton » 
manufactured by Messrs. Tangye Brothers and Price, fitted with Weston's 
patent brake, the only one at the Show. Messrs. 8. and E. some 
exhibited a sack hoist mounted upon sume temporary framework simply 
to show the action of the brake. Stepaen Houtman. 

18, Cannon-street, London, E.C. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 


payment. 

Tuk ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) lds. 9d. 
: Yearly (including two double numbers) £1 11s. 6d. 

Tf credit be taken, an extra-charge of two shillings and sixpence per annum 
will be made. 

Tuk ENotrgr is registered for transmission abroad. 

Letlers relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GORGE LKOPOLD KICHE ; all other 
letters and communications to be addressed to the Editor of THB ENGINEER, 
103, Strand, London, W.C. 








*,* The Proprietors of Taz Enotseer feel that their Twentieth 
Volume would be incomplete did it not contain a statement, how- 
ever brief, of the present position of their journal, and an expres- 
sion, however slight, of their intentions for the future. 

Ten years do not represent a very long period in the history 
of individuals, but in that of a journal even a shorter period 
usually suffices to determine very important results. It is exactly 
ten years since Tuk EncIneer first made its appearance, and 
this space of time, short as it is in the abstract, has been at least 
long enough to establish this journal in the hearty confidence of 
the profession, 

The Proprietors have always been convinced that, standing forth 
as they did to supply a long-fe!t desideratum, there was but one 
policy which they could adopt with honour and success. ‘That 
policy has been the simple one of rendering their journal as useful 
and as nearly perfect as possible. To these ends their exertions 
have been devoted and energy and capital have not been spared in 
the effort to secure the highest talent on its stsff, ard to render its 
pages exponents cf, at once, the most sound and the most advanced 
views entertained by those who have made the science of engineer- 
ing their special study. Asa result THe Enciveer has proved 
more successful than the Preprietors ever anticipated, for it hss 
undoubtedly attained to  positicn unrivalled in the history of 
the scientific press. 

_Nevertheless, the Proprietors do not hesitate to avow their con- 
viction that much yet remains f-r them to accomplish; that 
however great the comparative excellence of their journal, it still 
falls far short of that approach to the standard of completeness 
which they have set before them, and which it is their firm inten- 
tion it shall ultimately reach. 

That some little portion of the past success of THe ENGINEER 
has been due to the leniency of the public they are quite ready to 


believe. It is pessible that to some extent this must always be 
be case ; but its Proprietors wish it to be understood that, in the 
ure, 


it shall be their object to place Tue ENGINEER ina posi- 
tion where it shall be entitled to command as a right even that 
small proportion of support which at ene time it may have 


received somewhat as afavour. The Proprietors have much gratifica- 
tion in being already able to refer to the improved character of 
their journal, the result of the new and conscientious editorial 
management of the last fourteen or fifteen months, the general 
appreciation of which has been evidenced by the fact of a large 
and rapid accession to the circulation of Taz Enciveer during that 
period. That circulation, the Proprietors are happy to state, is now 
much larger than it has ever been before. In France, Germany, 
Belgium, Italy, Prussia, Austria, Russia; in the United States, 
Canada, Brazil, the Spanish States of South America ; in the West 
Indies, California, Australia, South Africa, Turkey, India, Egypt, 
China, Borneo, Japan, in short, in every quarter of the globe, 
whither the civil or mechanical engineer has found his way, or 
where practical science has secured a home, however humble or 
remote, Tas Enornser has followed, and is extensively circulated. In 
point of fact, its home circulation, great as it is, represents compara- 
tively but a moderate proportion of its distribution. Its influence 
is, in a word, cosmopolitan. Still, Tae Enoinser has not yet 
nearly reached the position which its Proprietors have deter- 
mined it shall occupy. Arrangements for its great improve- 
ment, long in progress, are now being matured. It is not 
the purpose of the Proprietors to enter into detail with 
respect to these arrangements, they prefer rather that their readers 
shall themselves be the judges of their value; suffice it here to say 
that the cordial co-operation of several of the most eminent 
scientific authorities of the age has been secured, gentlemen who 
will supply original matter of a class such as has never yet 
appeared in the columns of a weekly journal, and whose names, as 
they appear, will be sufficient to indicate the character and excel- 
lence of their contributions. 

With regard to illustrations, the Proprietors feel that there is 
considerable room for improvement, both in the subject matter and 
the quality of the engravings. In the future, engravings of the 
best examples of actually executed and tried machinery, as con- 
structed by eminent firms, will be substituted for much of the 
illustrated matter which has hitherto been found in Taz EnGrnesrr, 
and, whether in the selection of examples, or in the manner in 
which the illustrations will be produced, no pains will be spared 
to render this feature of the journal one of very considerable, if not 
of absolute, excellence. 

Too little attention has hitherto been given to several of the 
most i t branches of the profession, such as those of civil 
engineering; of shipbuilding, &c, This has been the result 
rather of circumstances than of intention, In the future these 
aud kindred departments will be found more adequately repre- 
sented in the columns of THe ENe@nusgr. 

The commercial department of the paper will receive an increased 
share of attention, and the information bearing upen trade, which 
it is purposed shall be provided in its eolumns, will be earefully 
prepared, and may be depended upon as being entirely reliable. 

‘To their advertising friends the Proprietors address themselves 
with confidence, for as an advertising medium Taz Encinger has 
ever been a favourite, and is now well known to be unique. This 
flattering position may be attributed to two or three causes. The 
circulation of Taz EncINEER is bond fide. It has no “free list” in the 
ordinary acceptation of the term. Out of its enormous circulation 
scarcely fifty copies weekly are issued excepting to subscribers, 
or in exchange for money. A highly classed journal, it is pur- 
chased only by those who have a direct and personal interest in the 
information it supplies, and it has always beem a rule, though a 
costly one to maintain, to exclude from its advertising columns 
every announcement which does not fairly appeal to the spécialité 
of its readers. 
Tue EnGinEer so extraordinarily successful and profitable to its 
advertisers. The highest proof of its popularity is to be found in 
the fact that the most extensive and enterprising of its advertisers 
are those who have for the longest period and most persistently 
availed themselves of its columns. Among these are to be found 
several who have never ceased to advertise for a single week from 
the first year of the establishment of Toe Encinexr. It is the 
character and not merely the extextof a circulation from which profit 
accrues to the advertiser ; and it may be avowed with safety that 
besides and beyond its foreign circulation—and its foreign readers 
are large buyers of machinery—there is not in this kingdom a 
single engineering or mechanical establishment of position in which 
Tue Enoineer is not regularly to be found, or scarcely a single 
user of machinery who does not refer to its columns with the 
certainty that, through them, his wants will be supplied. 
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PAST AND FUTURE. 

STANDING on the confines of the old and the new year, 
it is at once pleasant and profitable to withdraw our atten- 
tion for a moment from the present, and to direct it to 
the past and tothe future. These are so linked and bound 
together as far, at least, as regards the progress of science, 
that none but exceptionably constituted minds can per- 
fectly dissever them. We perforce mix up the teachings of 
the past with all our schemes for the future. The prophet 
involuntarily becomes a historian, and the historian, if he 
give loose for ever so little to the reins of fancy, finds 
the future continually obtrude itself upon his thoughts. 
Thus it becomes all but impossible to record the progress 
of events during the last twelve months without noticing the 
schemes for the ensuing year, which have their true origin 
in bygone successes, Each step leads to another, and as the 
engineering year has neither beginning nor end save in a 
conventional and arbitrary sense, so it becomes difficult 
to separate that which has been done from deeds still to be 
accomplished. Yet nothing can so well enable us properly to 
c mprehend the enormous influence exerted on our material 
prosperity by the engineer, as a calm and dispassionate 
consideration of the past. ‘The history of the constructive 
arts is a record of a succession of unparalleled triumphs. 
The members of our profession can say with truth that 
they have never been beaten as a class. The individual 
may have failed; his art, never. No other profession can 
assert as much. Physicians, soldiers, lawyers, have been 
overthrown, en masse, time and again in the very moment 




















of apparent victory. Disease still stalks through the 


It is the character of its circulation which renders } 
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land, and its power is not less now than it was centu- 
ries since, In only a single direction can the doctor 


claim to have successfully combatted death; yet it 
is more than questionable if he could have ma- 
terially reduced the death rate of our large towns, what- 
ever he might do in rural districts, without the aid of the 
engineer. Great wars have terminated without bringing 
either glory or profit to the soldier, and where a different 
result has been brought about, it has of late years been almost 
invariably due to the skill of the engineer. ‘The strong 
arm of the law is not yet strong enough to beat down 
crime. It has been said that the worst use to which a 
man can be put is to hang him, and justice has found that 
the criminal in the hands of the engineer may be still made 
to subserve a pur ; convict labour has not been 
wholly unproductive, All that the engineer has ever 
undertaken he has accomplished ; and at this moment, that 
man who would argue that any one of the many schemes 
discussed in engineering circles could not be carried out, 
must ss extraordinary audacity, or know very little 
indeed of the scientific history of the last half century. 
Such is the position to which we have attained, that it is 
now urged but too often that engineering questions are 
settling down into mere commercial problems. This is going 
too far; and the confidence of the capitalist in the skill and 
talent of the engineer, leads him to overlook the fact that 
money cannot take the place of mental ability and vast 
experience. Indeed, at no time has talent been in 
sae request, more urgently needed, or more liberally 

isplayed than at present; and the younger members 
of the profession will find on examination, that as 
many opportunities for acquiring distinction existed in 
1865 as in any of those years to which they look back 
with eyes full of regret—years in which they urge there 
were yet so many things to be done, which they feel they 
possessed a special mission to perform—only they were born 
too late. There is, too, a notion in existence that the 
engineers of the present day are not original, that they 
=k in the steps of the giants of other days, that they do 
not startle the world with novelties great and grand,—in 
short, that there is nothing new in the world of engineering 
science that is excellent. The idea, we need hardly say, is 
erroneous; things are accomplished daily such as Watt or 
Brindley or Stephenson never dreamed of. The magnitude 
of our operations has not diminished, but the number of our 
undertakings has increased so enormously that the noise of 
individual successes is swallowed up and lost in the thunder 
of our pean of triumph. It is, in a word, impossible to resist 
the conclusion, that the profession never stood higher than at 
this moment; while a mere glance at the events of the past 
year, and the works which it is proposed to carry out or 
inaugurate in 1866, will do much to prove that while talent 
and skill of the very highest order abound in our ranks, it 
is difficult to indicate a period when a greater amount of 
energy and enterprise has been displayed. 

The metropolis and its immediate neighbourhood have 
been distinguished , the number and megnitude of the 
operations of which they have been the scene. The railway 
bridges, more or less recently constructed over the ‘lhames, 
form one and all remarkable examples of constructive 
skill. These have from time to time been noticed at such 
length in our columns that we need not stop to consider them 
very particularly. No strictly new bridges have actually 
been commenced during the last year, although the first 
stone of the road bridge at Blackfriars was laid within 
the last twelve months, Considerable progress has been 
made with the works during the summer, and it is confi- 
dently antieipated that the bridge will be opened for traffic 
within three years. Many difficulties have been encoun- 
tered and overcome; same of these are common to all tidal 
streams, others were direetly due to the busy river traftic. 
One of the most noteworthy features presented during the 
progress of the works was the coffer dam constructed for 
the purpose of putting in the embankment at the Surrey 
side of the stream. ‘This dam, although only a single 
pile thick, was perfectly water-tight, and comatituted one 
of the finest specimens of piling it has ever been our lot to 
witness. The gantry, remarkable at once for its size and 
its height, has proved perfectly successful, and the works 
have proceeded with the utmost steadiness, fora considerable 
portion of the year night andday. ‘The London, Chatham, 
and Dover Railway bridge close by has been completed, and 
its proportions are on the whole so elegant that we feel 
much regret that its proximity to the new road bridge will 
effectually shut it out from the view of those proceeding 
down the river, The road bridge must suffer from a similar 
cause. Really handsome bridges are not yet so plentiful 
that we can afford to lose the sight even of one. 

The Thames bridges, however, sink into comparative 
insignificance when compared with the great metro- 
politan drainage works executed during the last few 
years. It would be impossible here to enter upon their 
consideration at any length; a few statistics will suffice to 
impart a general idea of their magnitude and importance, 
The first portion of the works was commenced on January, 
1859, being about five months afier the passing of the Act 
authorising their execution, There are 82 miles of main 
intercepting sewers in London. In the construction of the 
works 318 millions of bricks and 880,000 cubic yards of 
concrete have been used, and 3,500,000 cubic yards cf earth 
excavated, The cost when completed will have been about 
£4,200,000. ‘The total pumping force employed is 2,380 
nominal horse power ; and if the engines were at full work 
night and day, 44,000 tons of coal per annum would be used, 
but the average consumption is estimated at 20,000 tons. 
‘The sewage to be intercepted by the works on the north 
side of the river at present amounts to 10,000,000 cubic feet, 
and on the south side to 4,000,000 cubic feet per day; but 
provision is made for an anticipated increase in those quan- 
tities, in addition to the rainfall amounting to 63,000,0L0 
cubic feet per day, which is equal to a lake of 482 acres 3ft. 
deep, or 16 times as large as the Serpentine in Hyde Park. 

In excavating for the works a large number of auimal re- 
mains, ancient coins, and other curious objects, were found, 
most of which have been deposited in the British Museum. 
With the exception of the low-level sewer on the north of 





the Toames, which will drain about one-seventh of the 
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metropolitan area, the whole of the main drainage scheme 
is finished and in active operation. His Royal Highness 
the Prince of Wales set in motion the engines at Crossness 
on the 4th of last April, and thereby completed the open- 
ing of the works. We may here remark, en passant, that 
the ventilation of these sewers has received some attention 


from the Metropolitan Board of Works during the last , 


ear; as an experiment, the southern outfall sewer is now 
eel ventilated by the furnaces in Woolwich Dockyard. 

Considerable progress has been made during the year 
with the Thames Embankment, north. The works have 
been let in two contracts; the first comprises the forma- 
tion of a granite-faced river wall, commencing at West- 
minster-bridge, about 3,740ft. in length, with a portion 
of the low-level sewer, which will run beneath the 
roadway of the embankment, and a subway. Up to 
the present about 263,000 cubic yards of materia! have 
been supplied as filling. The second contract is for 
the continuation of the works 1,970ft. further, and about 
20,000 yards of filling stuff have been supplied to this sec- 
tion of the works. ‘The contract for the remaining length 
—about 900{t.—from the Temple to Blackfriars Bridge, has 
not yet been let. The works on the southern side will 
consist of a solid embankment from Westminster Bridge to 
a point near Vauxhall Bridge, having a roadway 60ft. wide 
between Gunhouse-alley and Lambeth Bridge, and a foot- 
way 20ft. wide from that point to Westminster Bridge. 
The contract for these works has recently been let for the 
sum of £300,000, and they are to be rapidly pushed 
forward, 

Although no very remarkable bridges have been actually 
constructed during 1865, Acts have been obtained for the 
erection of several of gigantic dimensions, Foremost among 
these is an undertaking, promoted by the North British and 
the Edinburgh and Glasgow Kailway Companies, for cross- 
ing the Firth of Forth a little above Queen’s Ferry by a 
high-level bridge two miles and 367 yards long. This 
bridge will have four openings to permit navigation, each 
of 500ft. span, with a headway of 125ft., nineteen openings, 
each having a span of 100ft., ten of 150ft., ten of 175ft., 
and seventeen of 200ft. The piers will be of stone; the 
superstructure of colamns and girders of iron. The works 
have been actually commenced, we believe, and according to 
the specifications green beech only is to be employed in the 
piles, a judicious though somewhat unusual pan as it is 
well known that this wood is almost imperishable when the 
air is absolutely excluded. An Act has also been obtained 
for a work of a kindred character, intended to carry a 
branch of the Great Western Railway across the Severn 
at Oldbury Sands. ‘This viaduct will be 12,393ft. long. 
The principal openings for navigation will each have 
a span of 600ft., and a headway of 100ft. The 
other openings will be two spans of 265ft. wide, these 
being also designed for the accommodation of the main 
channel; also thirty openings of 150ft. span, twenty-six of 
120{t., and twenty-seven of 90ft.; or 152 openings in all. 
The viaduct, mainly an iron structure, will be crossed by 
two lines of rails of mixed gauge. Mr. John Fowler is 
the engineer of this work. ‘The erection further up the 
Severn of another railway bridge was also sanctioned in 
the last session. It (the Severn Junction viaduct) will 
have six openings of 100ft. span, 70ft. high over high- 
water mark, and twelve of 100ft. span. Its total length 
will be about 1,998ft. It is being erected in the interest 
of the Midland Company, which will obtain access by 
it to the Dean Forest line on the north, and be enabled 
thereby to have a part in “tapping” the rich mineral 
traffic of South Wales. Mr. James | Nena is engineer 
of the Severn Junction, as also of another work sanctioned 
last session for crossing the estuary of the Duddon, for 
the Whitehaven and Furness line. The open viaduct in 
this case will be about 750ft. long, the shore ends being 
embankments. A very tine viaduct is also being erected 
by the London and North-Western Railway Company at 
Runcorn, with three spans of 300ft. each, 75ft. high, and 
eleven arches of stone at the ends. 

When we speak of so many works we are apt to forget 
their real magnitude, and it may be worth while to pause 
for a moment and compare those vast bridges with others 
which have become in a sense historical. ‘lhe Great 
Bridge over the St. Lawrence at Montreal has a total 
length of 9,184ft., with twenty-five openings ; one having 
a span of 33Oft., and the rest spans of 242ft., with a head- 
way of GOft. 
is 1,487ft. long without the abutments, with two spans of 
230ft. each, one of 458ft. Sin., and one of 459ft. ; and the 
Saltash Bridge, 468ft. Against these we have the Forth 


Bridge with u length of 10,550ft.; the Severn Bridge with | 


a length of nearly 12,000ft. Can it be maintained that we 

have no giants in the profession in these latter days ? 
Among the projects which are as yet merely schemes and 

nothing more, two of a very remarkable character deserve 


passing notice; they both contemplate the conscruction | 


of bridges across the Mersey at Liverpool. One of these is 
a carriage and footway bridge, which is intended to com- 
mence at Derby-square, near the top of Lord-street, on the 
Liverpool side, and to terminate on the other side in 
Hamilton-square, Birkenhead ; the total length of the stone- 
work being about a mile and a quarter. It is proposed that 
the bridge shail be carried on lattice-work piers, set on 


stone foundations, the two central spans to be 1,500ft. | 


wide, with a height of about 160ft. above high-water level! 

The other scheme for crossing the Mersey has been taken 
up by the Liverpool and Birkenhead Railway and Road- 
way Company, which proposes to unite the railway lines 
running to Birkenhead on the one hand with the Lanca- 
shire lines running into Liverpool on the other, by a 
viaduct across the Mersey about a mile or so above the 
heart of Liverpool. ‘The scheme includes about four 
miles of railway, the viaduct being about 1} miles in 
length. ‘The designs have, we believe, been prepared by 


Mr. Brunlees. ‘the lines on each side of the viaduct will 
run on the one side to the Liverpool central station, and 
on the other to the Birkenhead station, on gradients (de- 
seending) of 1 in 100ft. The vieduct shall, it is proposed, 
cross in an angular direction from Dingle Point to Beb- 
bington, and the lines crossing it will be connected by easy 


The Britannia Bridge over the Menai Straits | 


curves to right and left in each case with the lines on the 
Lancashire and the Cheshire sides. The principal opening 
of the bridge will have a headway of 120ft. above ordinary 
high-water mark, two spans of S00ft. each, and twenty- 
‘two others of 300/t. each. It is intended that the bridge 
shall be of lattice girders, and of lattice and bowstring for 
the two wider spans. ‘The foundations to be of stone, 
| reaching to about 2ft. above high-water mark. It is ex- 
|ceedingly probable that this scheme will be ultimately 
' carried out. 
In mechanical engineering the progress of improvement 
has been steady rather than remarkable. Builders of 
marine engines have devoted more than usual attention to 
the means of securing economy of fuel, and the results 
obtained have been upon the whole satisfactory. The 
competition instituted by the Government between the 
frigates Octavia, Constance, and Arethusa, has, we regret 
to say, proved absolutely barren of results. ‘The only facts 
made public, have already appeared in the pages of THE 
ENGINEER. For the rest, the very makers of the engines 
have been kept in total ignorance of the details of the 
experiments, such as they were; and they have not even 
been permitted to see the indicator diagrams. The ships 
were engined more than four years ago, and the policy 
which has led tosuch a negative termination cannot be too 
highly condemned. Surface condensers enjoy considerable 
favour, although they have not attained to the position 
once expected torthem. It is not probable that any fur- 
ther great improvement in the economical working of the 
marine engine can be secured, without the adoption of some 
system by which the sulphates of lime and magnesia may 
be precipitated in a separate vessel by heat, before the feed 
is forced into the boiler. With the introduction of an 
efficient separator it will become possible to use higher 
pressures, larger measures of expansion, and lighter 
machinery than are now practicable ; and we believe that 
were attention once fairly turned in this direction much good 
might be done, ‘The tendency to the formation of rail- 
ways of steep inclination, or more strictly, the necessity 
for such lines, has led to the construction of locomotives 
of a very peculiar description. The mid-rail system, as 
developed by Mr. Fell, is apparently capable of great 
things. He has already obtained the concession for the 
construction of a temporary line over Mount Cenis; and, as 
it is, the two experimental engines which have already 
worked these inclines have been so comparatively success- 
ful, that there is no reason to doubt that the traffic will be 
carried on with considerable punctuality in all states of the 
weather. It has been urged that the mid-rail would be 
unnecessary, were sand properly used to increase the ad- 
hesion of a six or eight-coupled engine specially designed 
for heavy grades. ‘Ihe best answer to this is found in the 
fact that in certain states of the weather Mr. Fell’s first 
engine, when used at Whalley-bridge, was unable, although 
sand was freely used, to do more than propel itself 
up inclines of one in thirteen, when the gripping wheels 
were not in action, simply because the adhesion of the 
bearing wheels was insufficient. On throwing the hori- 
zontal wheels into gear the engine easily hauled a load 
of sixteen tons. A single fact of this kind is of course 
sufficient to overset any number of theoretical reasons to 
the contrary. Mr, Fairlie has adopted a different system, 
as he does not contemplate working inclines of excessive 
steepness; and he has succeeded in producing a very effi- 
cient engine, which should be light on permanent way, and 
especially suitable for a heavy goods’ traffic. We believe 
that Messrs. James Cross and Co., of St. Helens, are at pre- 
sent executing more than one heavy order for engines built 
on Mr. Fairlie’s system, for Welsh and South American 
lines. We have so recently described the first engine of 
the kind built, that we need not dwell further on it just 
now. Not only have steep inclines, but sharp curves, to 
be dealt with; indeed, the latter, if less difficult to cope 
with, exert a far more injurious influence from their num- 
bers. Mr. W. B. Adams, who has long and persistently 
advocated a radial axle box instead of the somewhat cum- 
brous bogie, has succeeded in introducing his system on 
more than one line with success. ‘The best results have 
been obtained by applying the radial axle box to the trail- 
ing wheels only of a six-wheeled engine, which is thus 
reduced at once to the condition of those four-wheeled 
engines which long remained in favour, because of the sur- 
passing ease with which they traversed curves. Locomo- 
tives of this type have recently been specially constructed 
to work the Great Northern Railway traffic between Hut- 
field and the Metropolitan Company’s station at Far- 
ringdon-street. ‘They were placed upon the line about two 
months since, and have so far proved perfectly successful. 
The great object which Mr. Sturrock had in view, in the 
construction of those engines, was to dispense with a 
separate tender and to obtain as much tractive force as 
possible, and the power of traversing with facility 
the sharp curves and steep gradients of the Metropolitan 
and the heaton, Cnatham and Dover (Metropolitan) lines. 
| The new engine is well proportioned and compact, having 
six wheels, two under the foot-plate and four between the 
fire-box and the smoke-box. The latter are 7ft. Gin. from 
centre to centre, and are coupled in the usual way, The 
axle of the trailing wheels is placed at a distance of about 
12ft. from the nearest driving centre, making a total 
wheel base of 19ft. Gin. The lateral play of a few inches 
| from side to side of the radial axle boxes, with which the 
| trailing wheels alone are fitted, permits the engine to pass 
| round curves of a radius which no engine with such a 
wheel base dare otherwise attempt. The cylinders of the 
engine are 164in. in diameter, the tank on the foot-plate 
holds 1,000 galions of water, equivalent to a supply for a 
' run of thirty miles. The weight upon each pair of wheels 
lis thirteen tons. The chief difficulty with tank engines 
| hitherto has been the lessening of the weight on the 
| driving wheels, by the gradual consumption of the 
| water from the tank, but in the arrangement of those 
| engines the difference of weight on the driving wheels is 
| estimated at only about a quarter of a ton out of twenty- 
six tons. These engines have run with perfect steadiness 
j at above fifty miles an hour. 
In shipbuilding we have nothing very novel to record. 








The composite system appears to hold its own, and even to 
make considerable advances. Steel, too, is being largely 
adopted, both in the form of plates and angle bars. The 
success with which the Clytemnestra stood the terrible 
ordeal of the Calcutta cyclone must yet be fresh in the 
memory of our readers, With such an example before 
them, it will be strange if other ship builders do not follow 
the example set them by Messrs. Jones, Quiggin, and Co. 
It is possible that the comparatively high price of steel has 
done more to retard its adoption than any notions as to its 
unreliable qualities entertained by shipowners. ‘This ob- 
jection only requires time for its removal. In the first 
place the labours of Mr. Bessemer have done much to 
cheapen steel, and will do much more; and in the second 
the weight of material required to construct a hull of 
similar dimensions from steel is so much less than 
when iron is employed, and the capacity of the ship is 
thereby so largely augmented, that the questions connected 
with first cost are reduced within very small dimensions in- 
deed. The “U” bow,as it has been introduced into our navy, 
has not proved very successful ; possibly because it has inva- 
riably been combined witha projecting beak, which, how- 
ever useful or even necessary in a war vessel intended to act 
as aram, is certainly inimical tospeed. The Pallas, intended 
to have been one of the fastest ships in the navy, has 
proved very much the reverse, and her lines forward have 
therefore been altered, with what result remains to be 
seen. The race between the Salamis and the Helicon has 
not done much to bring the beak into favour, and it is 
worth considering whether the prospective advantages to 
be derived from its use, can compensate for the direct loss 
of speed which is directly entailed by its employment. 
While on the subject of war vessels it may be well to 
allude to the progress made in the construction of 
guns and system of plating. A rather pungent contro- 
versy has taken place between Messrs, Parsons and Palliser 
on the subject of strengthening old cast iron guns—and 
new ones as well—by lining ticm with a tube of iron or 
steel. Into this controversy we have no intention to 
plunge; but it appears that both gentlemen have succeeded 
in producing useful weapons, which deserve some attention 
at the hands of our Government. Mr. Frazer’s improve- 
ments in the construction of heavy ordnance may be said to 
have brought the coil system to the utmost perfection of 
which it is capable, and we are now in possession of 
smooth-bore guns, weighing 12 tons, and capable of firing 
40 lb. to 60 lb. charges with perfect safety. How they will 
stand rifling remains to beseen ; we are disposed to believe 
with success. In any case these guns are heavier than 
anything to be found in the French uavy, and they 
are capable of doing fearful execution on 4in. and 
43in. armour plates. It is strange that the Admiralty 
refuses to adopt the best method of plating—as far at least 
as regards keeping out shot—yet produced, that invented by 
Mr. Chalmers. We shall possibly return to this question 
ere long. At the present moment reliance is placed prin- 
cipally on mere thickness of metal, and although the small 
armoured vessels designed by Mr. Reed have been successful 
upon the whole, that success is not sufficiently encouraging 
to render it likely that the growing tendency to con- 
struct enormous vessels will be at ali abated. We fiad 
with some pleasure that in addition to the iron-clad 
frigate Hercules, ordered to be built at Chatham Dock- 
yard, the Lords of the Admiralty have decided on 
the construction there of the first of an entirely new 
kind of turret-ship (?) combining all the latest improve- 
ments in that particular principle of construction. 
The preparation df the designs for the new vessel has been 
entrusted by the Admiralty to Mr. Reed, from whose plans 
and under whose superintendence the new turret-ship will 
be built. She is intended to carry two turrets, each plated 
with armour of enormous thickness, and sufficiently power- 
ful to mount 600-pounder Armstrong guns. In the 
drawings and plans for the Hercules, now in course of 
preparation at Chatham Dockyard, Mr. Reed originally 
designed that vessel as combining the broadside and turret 
principles in the same ship; but, in consequence of tie 
decision of the Lords of the Admiralty, just determined 
upon, to have an experimental vessel built entirely on the 
turret principle, the turrets intended to be placed in the 
Hercules will be dispensed with, and she will according.y 
be constructed as a broadside ship, with armour-plates 
exactly double the thickness of those of the Achilles and 
Warrior. The new turret-ship will be built simultaneously 
with the Hercules. We are anxious to know what part 
Captain Coles will be permitted to take in her construction 
and design. : P 
In telegraphy, the entire interest of the scientifie world 
has been concentrated on the Atlantic cable expedition. 
It may be urged that notwithstanding what we have said 
in the first paragraph of this article, here the engineer 
has been beaten. But such a statement would not be true. 
Until the entire scheme of an Atlantic cable has been given 
up it is useless to talk of defeat; and the failure of the 
last attempt was due to a concatenation of circumstauces 
with which engineers had very little to do. ‘Lhe subject 
is disagreeable, and we think it better that it should be 
suffered to repose with the cable in the depths of mid 
ocean. We feel no hesitation in stating that the expedi- 
tion failed from causes over which the engineer had no 
control, and which would render an attempt to lay a cabic 
between Kingstown and Holyhead an equally uncertain 
and difficult undertaking. We can only hope for better 
things in future, and we heartily wish the company every 
success in their renewed attempt. ‘There is in our opinion 
small hope that the old cable can be raised, and we think 
that the less time wasted in the endeavour the better. We 
believe that the construction of the new cable has been 
commenced, and, with due precautions, there is nothing to 
prevent 3,000 miles of its length from being paid out with 
as much success as 1,600 miles of its defunct predecessor. 
During the past year the world has lost many men of 
eminence. Sir Joseph Paxton and Captain Fowke, the 
designers of the glorious structure of 1851, and of the 
much abused, and, we must add, the highly meritorious 
editice of 1862, have both gone to their rest. John Dixon, 
of Darlington, the comper of the elder Stephenson, 
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has also past away. What a flood of memories must the 
announcement of his unexpected decease have brought to 
those who fought the first battles of our magnificent railway 
system. Nicholas Wood, too, has gone to his rest full of 
a and renown. Mr. Neilson, the inventor of the hot 
last; Mr. Appold, so well known for his centrifugal 
pump; Mr. Elkington the patentee, and in one sense the 
inventor, of electro-plating, and many others—some of 
reater, some of less note—have been taken from us, 
eaving their works and their example as engineers and 
men as an heritage to posterity, the memory of which shall 
never pass away. 


A RAILWAY FERRY ACROSS THE CHANNEL. 


THE late collision, which so nearly ended in sinking the 
Samphire, will have reminded most of us of, at least, the 
discomforts of the sea passage to the Continent. The 
dangers of the Channel voyage have been rather ex- 
aggerated, as, upon the whole, singularly few fatal acci- 
dents have happened in the course of the some four 
thousand voyages made yearly by the numerous Channel 
boats. But no one who has ever made the journey need be 
reminced of annoyances which it would be difficult to 
exaggerate. Several plans have been put forward at 
different times for crossing the Channel with greater 
speed and with less discomfort than is felt in the little 
steamers at present employed. A bridge, the work of many 
years, and to cost at least fifty millions, has been proposed. 
An underground tunnel would be, perhaps, more feasible, 
but it is also liable to the important objections of costliness 
and of slowness of construction. Mr. Chalmers, who has, 
fortiter in re, shown us how to build armour-plated targets, 
has also, suaviter in modo, proposed to diminish the liability 
to quarrel with our neighbours by laying down a tunnel of 
cast-iron pipes for the passage of an international rail- 
way. But the practical feasibility of any new plan is 
generally inversely as its probable cost; and we thus think 
that a scheme to be proposed next session by Mr. John 
Fowler, with a promised and probable outlay of only one mil- 
lion, has altogether the best chance of being carried out. We 
think it more than probable that Mr. Fowler and his assist- 
ants will, just in time for the French Universal Exhibition 
of 1867, provide us with a railway ferry across the Channel. 
They offer to take us, not merely without any feeling of 
sea-sickness, but in such a way that the weakest stomachs 
may take refreshment without their possessors leaving the 
same railway carriage which has conveyed them either to 
Dover or Calais. Arrived on the other side, the train will 
at once proceed on its way, as the respective custom-house 
officers will have examined the baggage of the passengers 
during the voyage. 

Such a programme seems scarcely possible of fulfilment ; 
but a brief explanation of the scheme put forward in the 
“ International Communication Company’s Bill” will show 
that it is not merely within the limits of possibility, but 
that even mechanical precedents for it are already in 
existence. But little has yet been published about the 
intended undertaking, yet its outline can be sketched from 
the brief particulars contained in the Bill. In the first place, 
very large vessels, of the size of the Great Eastern, or even 
larger, are to be used; and owing to their great tonnage, 
as also, it is said, to some novelties in their construction, 
little or no rolling will be felt from the short, chopping 
waves of the Uhannel. On to these vessels will be run 
from each shore the trains with the passengers. We fur- 
ther read, with respect to the sea works to be carried out 
in England, that a pier will be constructed at Dover, 
“ parallel to, and at an average distance of about fifty yards 
“trom the Admiralty Pier there.” The Admiralty Pier 
itself would have to be widened, and the intervening space 
between the two piers formed into a water station for the 
use of the large steamers, A new entrance from the tidal 
harbour at Dover into the tidal basin is also proposed to be 
made—the South-Eastern and the London, Chatham, and 


Dover Railways being extended to the proposed pier. This |, 


new pier is to commence near the south-east side of the 
Lord Warden Hotel, “ extending thence for a distance of 
“ about 320 yards into the sea.” It would thus be on the 
eastern side of the present Admiralty Pier, “and at a dis- 
“ tance therefrom varying from about twenty-six yards at 
“the northern end” to about sixty-five yards at the 


Tay Ferry at an inclination of lin 8, On this slipway a 
heavy travelling platform can move up and down, its out- 
line being that of a wedge, so that its top is always hori- 
zontal. At its end are attached four wrought iron trough 
girders, which span the distance between the platform 
and the stern of the vessel, giving it sufficient room, even 
in the greatest swell of the sea, to keep clear of 
the slipway. From a high staging on the platform these 
girders can be set to any height required, by means of 
chains and crabs; while the main platform itself is raised 
and lowered by a steam engine. ‘The steam vessels used 
are bailt with very flat bottoms. They make four to five 
double trips in the day of twenty-four hours, taking from 
thirty to thirty-four wagons at a time, and often carrying 
two hundred and forty wagons per day. The operation of 
loading and unloading takes from five to eight minutes. 

Apart from its magnitude, Mr. Fowler’s project will 
probably be found even easier of execution than the 
works on the Forth and the Tay. It would be well 
worth the expense to construct protecting works, so that 
the boats might load and unload in still water. A 
large sort of landing stage would thus be built, somewhat 
on the same plan as those at Liverpool, and it might even 
be found not — to take on, or at any rate to assist, 
the trains on and off by means of the locomotives, ‘Ihe fact 
that the distance between the two shores is about twenty- 
two miles instead of about six miles, as at the ferry on the 
Forth, is only a question of a longer period at sea. As 
becomes a minister 7 spe of foreign affairs, Earl Malmes- 
bury is one of the shareholders, and we understand that 
the Earl of Caithness has also given it his aid. 


TANGYE , STOTT. 


SCARCELY any new mechanical apparatus has ever 
worked its way so quickly into general use as the extremely 
elegant and ingenious form of hoisting tackle known under 
the name of Weston’s Differential Pulley Blocks, It is 
stated—and we have no reason to doubt the statement— 
that not less than 26,000 sets have been sold within the last 
four years. Such a demand could not have arisen without 
good cause, and it is probable that no workshop in this 
country is without a set. At Crewe Mr. Ramsbottom has 
adapted the differential pulley blocks to most of the lathes. 
A 'T-rail, set at right angles to the lathe bed, and at 
such a distance as to suit the face-plate, affords the greatest 
convenience for adjusting the work. It is the fact, how- 
ever, of their general use in unskilled hands which still 
more strongly testifies to their utility. As was observed 
by a scientific witness at the late trial, “In engine-houses, 
“ where formerly crabs were used, and it required perhaps 
“ half-a-dozen men” to lift up the cylinder-cover or the 
air-pump bucket for re-packing them, a couple of men can, 
with these blocks, now easily do the work. The ropes of 
crabs are liable to break, and many an accident has occurred 
with a winch-handle ; but it is probable that scarcely any 
like occurrence has ever taken place with these blocks. 
In corn mills similar facilities are afforded for lifting up 
the runner for dressing the surfaces ; and they are accord- 
ingly in extensive use by millers. Besides many other 
applications, they are of course extensively used by 
builders, 

Such a rapid development of the sale of a new article 
never takes place without the stimulus of a patent, without 
a greater or less number of persons being specially inte- 
rested in making its principle and adaptabilities generally 
known. It is a further consequence that others are led to 
covet that intangible intellectual property which is, or 
ought to be, covered by the patent specification. A simi- 
larly general feature in most mechanical contrivances is, 
that they but seldom leap with Minerva-like completion 
from the inventor’s brain, and that they have had a pre- 
vious history, made up of a greater or less number of 
stages of crude development. Previous inventors, with less 
perseverance and the other virtues requisite for success in 
the arena of invention, have made more or less incomplete 
attempts. In the fiery ordeal of a court of law the suc- 
cessful contrivance has thus to confront its previous history, 
so to speak; and the patent right of the last inventor— 
who may or who may not have given it that finishing touch 
which makes all the difference between practicability and 
impracticability—has to stand or fall by the result. Such 





southern end. The Admiralty Pier itself is then to be 
widened for about 230 yards from the Lord Warden Hotel. | 
On the French side Calais harbour would have to be carried | 
out on iron piles, to about double its present length. | 
_ Combining these particulars with those of already ex- | 
isting railway ferries, we can arrive at a fair idea of what | 
may be done. In fact, the scheme does not lack those pre- 
cedents in actual practice which are so comforting to the 
heart of a cautious constructor. It is stated that at parts of | 
the Mississippi, six miles wide, ferry boats have long trans- 
ferred the trains bodily from lines of rails on each of the 
Opposite shores. Years ago, the late Mr. Rendel con- 
structed a floating bridge across the Hamoaze; but the 
ferry was short, and did not connect two portions of a rail- 
way. ‘Then there is the steam ferry across the Nile, at 
Katfre Azzayat, built by the late Mr. Robert Stephenson. ‘The 
most considerable works in England, and in fact in Europe, 
of this kind, are doubtless the floating railway ferry in the 
Forth, between Granton and Burtisland, and that of the 
Tay between Port-on-Craig and Broughty. ‘The first is five 
and a-half miles across; the second only seven-eighths of a 
mile. Both these estuaries are open to the Northern Ocean ; 
vessels there have often to encounter very stormy seas; 
and the difference between high and low water tides is 
16ft. Special arrangements had thus to be made for taking 
the trains off the vessel at all heights of the tide. It was 
at first proposed to use large girders 100ft. in length, with 
one end hinged on the shore and the other fixed to a float- 
ing caisson. The exposed situations of the ferries prevented 
the adoption of this scheme, as expensive piers and jetties 
—— have had to be erected. A cheaper plan was adopted 
P, Mr. Bouch, the manager and engineer of the Edinburgh, 
erth, and Dundee Railway ; and it was described some 
years ago by Mr. W. Hall, in a paper read before the Iusti- 
tution of Civil Engineers, At each end is a slipway, formed 





for the Forth Ferry at an inclination of 1 in 6, and for the 


is the general type of many of the patent-contests in our 
courts of law, and the general features in the case of 
‘Tangye v. Stott were repetitions of those of previous patent 
cases, 

A brief repetition of the history of the progressive deve- 
lopment will thus give a clear notion of that portion of the 
defendant’s case which could be said to be founded on bond 
Jide statements. It is needless to describe at length the 
principle of Weston’s differential pulley blocks. Like most 
other things, its origin can be traced back to Chinese inven- 
tion ; under the name of the Chinese windlass it has been 
known for centuries; and, like most other Chinese inven- 
tions, it has remained in an incomplete stage for ages. It is 
not, perhaps, generally known that a windlass of the kind 
was found by the Allies to be in use for raising one of the 
drawbridges of the city of Pekin. ‘the enormous quantity of 
rope it requires has, says Professor Willis, “ been sufficient 
to banish the contrivance from practice,” at least in 
Europe. 

The beautifal principle of its differential motion should, 
however, one would have thought, have long ago directed 
the attention of mechanicians to the practical development, 
by the aid of the modern command over less clumsy mate- 
rials than wood and hemp, of the Chinese windlass. ‘The 
first man who appears to have attempted this was a 
Mr. Moore, of Bristol—apparently an ingenious schemer 
and amateur mechanic. What he produced was indeed a 
pulley block, mane the differential principle, and 
worked by achain. Hestated in evidence that he invented 
it in 1830 ; that a model of it was deposited at the British 
Philosophical Institute, at the Adelaide Gallery, and 
other places. It was also stated that such a pulley had 


been practically used, apparently for a short time, in 1838. 
This pulley block was further described in a passage in a 
work by Dr. Carpenter, entitled “ Mechanical Philosophy, 
Horoiogy, and Astronomy,” published in 1844. 





If there were no more than this, and if Weston’s patent 
relied merely on the use of the differential principle of the 
Chinese windlass, and the use of a chain, the links of 
which, wrote Dr. Carpenter, are laid hold of by pis pro- 
jecting from the surface of the wheels, it is evident that no 
claim founded on anything so devoid of novelty could stand 
a trial, apart from technical questions of patent law. 
The issue would thus have mainly depended on the differ- 
ences of construction between Moore’s and Weston’s 
blocks at their peripheries. Moore had forestalled Weston 
in the idea of using a pair of differential pulleys and a 
chain, just as some Chinese had, perhaps, thousands of 
years ago forestalled Moore as to the differential principle ; 
but Moore was evidently not a scientific mechanic, nor was 
his knowledge of the conditions of practical life sufficient 
to show him the enormous economical value of a simple 
tackle of the kind. His pins in the peripheries of the 
pulleys were not the things to work well. ‘The long link 
chain he was obliged to use to work into the projecting 
pins was without the mechanical flexibility required for 
tackle of the kind; and the large diameters thus necessi- 
tated were equally in the way of the contrivance getting 
into use. Instead of this crude arrangement, Weston took 
a common short-linked crane chain, and, shaping the pulley 
with low indentations to catch easily into the chain, he ob- 
tained a practicable hoisting tackle with pulleys half the 
diameter of those of Moore’s, 

All this transpired plainly enough at the trial, and the 
abridged account of the proceedings which we gave last 
week will afford a fair notion ofits general course. The pas- 
sage in Dr, Carpenter’s work mainly relied on by the defence 
for invalidating Weston’s patent was compared with the 
specification in the previous number. With the very unplea- 
sant and shocking personal questions of evidence for the de- 
fendant we have little to do. Asis very properly done by the 
juries in these cases, we give our main attention to the scien- 
tifie evidence. The two principal scientific witnesses for the 
plaintiffs were Mr. Fothergill, and Mr. Robert Mallet. 
Mr. Fothergill did not consider that Dr. Carpenter’s work 
contained “ the least intimation whatever of anything that 
“ would lead to the contrivance which Mr. Weston has hit 
“upon.” He handed in a drawing which illustrated the 
impracticability of working a block with pins in the peri- 
pheries of its pulleys, like those proposed by Dr. Carpenter 
and adopted by Mr. Moore. “He said so advisedly,” be- 
cause he had had to construct machinery of various 
descriptions with chains of various kinds with pins, 
but he “could never get the pins to work; because a 
chain with a“ pulley works relatively as a wheel and a 
rack,” 

The most important and conclusive evidence for the 
plaintiffs was undoubtedly that of Mr, Mallet. He 
showed that, under certain conditions, it was mechanically 
impossible that the pins on the periphery of Moore’s con- 
trivance could answer. These pins for catching the chain 
could by no means be arbitrarily formed as to diameter, 
length, or form. In whatever way the peripheries were 
formed, the shape of the catches would have to be “ limited 
“ by the special conditions of the pulleys to which they 
“ are applied, and the chain which is applied to the pul- 
“ leys.” Any form of chain could, proper provision being 
made, be adapted to Weston’s blocks. ‘he most practical 
chain to employ is evidently that which he uses—the short» 
linked chain commonly used in cranes. With Moore's pins 
only long-linked chains could be employed. With “short- 
“ linked chain the space between link and link is so small 
“ that it would be utterly impossible to get a pin that will 
“be strong enough to arrest the chain at all, and you 
“ therefore limit the diameter in that way; but in any 
“ case the diameter of the chain and the pin are both limited 
“ by the diameter of the pin itself.” In order that the 
pin could clear the chain, it would have to be shaped as 
the evolute of the circle of a pulley that might be drawn 
round it at any one point. ‘I'he circumference of the 
“pulley passing away from the rope by revolving, the 
“ rope will be pulled off at any one point, and being held 
“ fast, one curve will describe the shape of the outline of 
“ one side of the pin, and a similar curve will describe the 
“ other side.” As the pulley gets smaller, the curve would 
be more and more taper, and the tendency of the chain to 
slip off the pin would increase. In Moore’s block it was 
attempted to overcome this difficulty by making the 
diameter of the sheave double that used by Weston; and 
also by using a long-linked chain for the pins. 

A pulley on Moore’s principle, and of the same small 
diameter as Weston’s, would be impracticable, as the pins 
would actually slip off the chain, Cuntrasting the use of 
pins on a pulley, such as is used in the sack tackle of corn 
mills, Mr. Mallet neatly defined Weston’s invention to 
consist in “moulding the periphery of the pulley to the 
“ shape of the chain, and carrying over the chain on the 
“ pulley.” In cross-examination he observed that any 
ordinary workman “could not have made a differential 
“ pulley that would work” from Dr. Carpenter's book ; 
he would have made such a pulley as Mr. Moore's, “ with 
“ pins.” ‘The substitution of indentations for pins was just 
what was done by Mr. Weston, and for the first time. In 
answer to a question by Mr. Daniell, he replied, that he 
had “ never previously seen a pulley made with a periphery 
“the same as Mr. Weston’s, Even with a fiat-linked 
“chain, or a chain consisting of flat links, odd and even 
“ number alternately, a pin could not well be used; but 
“ rather a tooth, with square sides.” 

After evidence showing so clearly that Weston’s inven- 
tion resulted in little less than the development of previously 
barren ideas—that it was not merely a considerable differ- 
ence, but also as great an advance on Moore’s apparatus— 
the issue could scarcely be doubtful. With a verdict for the 
plaintiff has thus ended one of the most remarkable patent 
trials which have lately occurred, whether we regard the 
importance of the issues or the sensational character of one 
portion of theevidence. But stranger than anything which 
did really occur would have been a completely realised 
supposition that such a simple and efficient contrivance 
could remain buried for more than a quarter of a century 
in a popular work on science, and on theshelves of popular 
resorts for scientific information. 
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Grants of Provisional Protection for 8ix Months. 


2102. Jonn Gamoes, Albert Veterinary College, Bayswater, Middlesex, 
‘Improvements in the construction of cow-houses.”—Petition recorded 
14th August, 1865. 

2508. Gunes GILLETT, Whitehaven, Cumberland, ‘ Improvements in 
apparatus for impressing designs upon biscuits made by machinery.”— 
— Petition recorded 29th September, 1865. 

2580. Tuomas Vincent Les, Macclestield, Cheshire, “Improved methods 
in the manufacture of candles and other illuminating ies from peat 
and petrvleum.” —Petition recorded 7th October, 1865. 

2710. Ricuarp Feuu, Robinson-row, and Davy HamMonp, Hackney-road, 
Middlesex, ** An improved apparatus for regulating the supply of water 
to tanks, water butts, or cisterns, applicable also to other purposes,”— 
Petition recorded 20th October, 1865. 

2741, WILLIAM CLAKK, Chancery-lane, London, “ Improvements in the ma- 
nufacture of paper from marine vegetable matters.”—A communication 
from Pierre Ernest Gégnon and George Marie Gagnage, Boulevart St. 
Martin, Paris. — Petition recorded 23rd October, 1865. 

2758. Hecton Avouste Durrene, South-street, Finsbury, London, ‘‘ New 
or improved means and apparatus for destroying ships and such like 
floating bodics, parts of which said apparatus are also applicable to saving 
life and property at sea.”—A communication from M, Stanislas Sorel, 
Rue Fontaine-aux-Rois, Paris.— Petition recorded 26th October, 1865. 

2772, Witutam EpwarkD Newton, Chancery-iane, London, ** Improvements 
in breech-loading fire-arms.’”—A communication from Cyprian Chabot 
and George J. Richard-on, Philadelphia, Pennsylvania, U.S.—Petition 
recorded 27th October, 1865. 

2812. Isuam Baaos, Chancery-lane, London, “ Improvements in preserving 
provisions, and in apparatus connected therewith."”— Petition recorded 
lat November, 1865. 

2858. ReoBiN Sims and Rosert Burns, Bedford, Lancashire, ‘‘ Improve- 
ments in the formation of railway carriages.”—Petition recorded 6th 
November, 1865. 

2898. Epwarp Joun Davis, Globe Wharf, Mile-end, London, “ Improve- 
ments in treating brewers’ grains in order to render them more suitable 
for the food of animals.”—Petition recorded 10th November, 1865. 

293%. CHARLES ATHERTON and AMHERST HAWKER RENTON, Whitehall, West- 
minster, Middlesex, “Improvements in the means of apparatus for 
steering ships and other floating bodies.”—Petsion recorded 15th Novem- 

865. 

2984. WiLLIAM James Burgess, Brentwood, Essex, “ Improvements in 
cotton gins.”—Petition recorded 20th November, 1865. 

3010. NATHANIEL GREENHALGH and James MaLLison, Halliwell, Lancashire, 
“ Certain improvements in sizing and dressing yarns.” 

8012, WiLLiAM RopinsoN MULLEY, Plymouth, “ Improvements in planking 
or sheathing iron ships and iron framed ships.”— Petitions recorded 23rd 
November, 1865. 

8017. CuarLes Reaper, Derby, ‘‘ A new or improved elastic belt or band 
truss,”— Petition recorded 24th November, 1865. 

2082. CHARLES FREDERICK WaitwortH, Lawton’s Hotel, Upper Mill, 
Seddleworth, York, “ Improvements in apparatus for signalling on rail- 
ways.”—Petition recorded 25th November, 1865. 

2040. HoperT MantTin Koperts, Karl-street. Kensington, Middlesex, ‘* Im- 


3175. Sr. Sones See etre, fetenetaen, keaton, “A 

covering or lor protecting en maps, drawings, rolis of paper 
oe materials that are capable of being rolled up.” ; 

hurch, W , ‘‘ Improvements in fish 








$177. CHarLes Bayuis, Al . WwW 
hooks.” 

3179. ANDRRW Barciay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
certain apparatus for injecting and ejecting fluids and liquids.” 

3181. WiLtiaM Tuomas Egy, Gray’s-inn-road, London, “ Improvements in 
central fire breech-loading cartridges.” 

3183. Epmunp Morgwoop, Stratford, Essex, ‘‘ Improvements in coating 
metals, and in apparatus to be used for this purpose.” 

3185. Robert Francis Fairuiz, Gracechurch-street, London, ‘‘ Improve- 
ments in locomotive engines, and in the means employed for generating 
steam therein.” 

3187. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in cups or 
sockets app:ied to candles and other lights.”—A communication from 
Cléanthe St. Coumbary, Boulevart St. Martin, Paris. —Petitions recorded 
9th December, 1865. 

$1¢9, Tuomas Cor¥auLD Usuer, Dublin, ‘‘ Improvements in machinery for 
cutting paper.” 

3191. JoHN Townsend, Sheif, near Halifax, York, ‘‘ Improvements in steam 
boilers or apparatus for generating steam.” 

8193. JAMES “Fasopoas Grirrin, Fleet-street, London, “An improved 
ruler.”— A communication from George Schramm, New York, U.S. 

3197. Wiuttam Jerxmian Muapay, Lady’s Well Brewery, Cork, Ireland, 
. An improved method of and apparatus for the working of breech-load- 

ing guns.” 

3199. Wituiam Rosert Lake, Southampt gs, Chancery-lane, 
London, ** Improvements in the permanent way of railways.”—A com- 
ae from Henry Warren Warner, of Greenfield, Massachusetts, 
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$201. Joun Jonas, Leadenhall-street, London, “‘ Improvements in the water- 
proof linings of cases, boxes, and apparatus in which articles are desired 
to be ed waterproof.” — Petitions recorded 11th December, 1865. 

3203. Joacnim Kaspary, Windsor-terrace, City-road, London, ‘ A new and 

i ed compound to be employed as a drinking beverage.”—A com- 
munication from Eduard Dorn, Koenigsberg, Prussia. 

$207. Henry Yates THOMPSON, Cleveland-row, St. James’, London, ‘‘ Im- 
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3209. Ropert Howarta, Gaythorn-mill, City-road, Manchester, ‘‘ Improve- 
ments in apparatus to be employed in stiffening fabrics.” 

$211. RicuarD Bgck, Cornhill, London, “ Improvements in microscopes.” 

3213. Joszpu Stocker, Amersham Vale-road, New-cross, Kent, ‘* Improve- 
ments in steam engines.”— Petitions recorded 12th December, 1865. 

3217. James Henry Smitu, East-road, Hoxton, Middlesex, ‘ Improvements 
in sewing machines,” 

3219. RicuaRD ARCHIBALD Broomay, Fleet-street, London, ‘‘ The manufac- 
ture of pulp from ‘ lygeum spartum,’”—A communication from Antonio 
Escubos, Barcelona, Spain. 

3225. Peter Garber, Banbury, Oxford, ‘‘An improved construction of 
rotary engine.”—Petstions recorded 13th Decenber, 1865. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3205, Marc Kiotz, Rue du Mont Thabor, Paris, “‘ Improvements in sewing 
machine shuttles, and in the winding or reeling of the thread employeu 
with them.”—Deposited and recorded 12th December, 1865. 

3278. EpwarpD AvGustus Dana, Brookline, Massachusetts, U.S., ‘* An 





provements in machinery for deriving motive power from the appli 

of the force of gravitation alone, without the aid of steam, water, wind, 
and compressed air, or any other similar means.”— Petition recorded 28th 
November, 1865. 

8064. Enocu Farr, Cavendish-street, Choriton-upon-Medlock, Manchester, 
and Isaac Gregory, Victoria Park, Moss Side, L hire, *‘ Imp 
ments in the construction of pianofortes.”—Petition recorded 29th Novem- 
ber, 1865. 

3060.” ALEXANDER CAMPBRLL DuNcAN, Manchester, * Imp) ts in the 
treatment of madder for dyeing and printing.” 

3070. JAMES TURNER Haut, Edgehill Station, Liverpool, “ Improvements in 
lamps for burning petroleum, paraffin, and other hydrocarbon hquids 
without a glass chimney in the roofs of railway carriages, and other like 
places and positions.” 

3076. Joun Hovuanns, Clerkenwell Green, EDWARD RICHARD HOLLANDS, 
King’s-square, St. Luke’s, and THomas HOLLanDs, Baker-street, Penton- 
ville, London, ** Improvements in the manufacture of gold and other 
ornamental chains.” 

8078, WiLL1AM CLARK, Chancery-lane, London, “ Improvements in the ma- 
nufacture of materials for decolouring sugar and other saccharine 
matters.”—A communication from Chrétien Jean Gaade, Boulevart St. 
Martin, Paris.— Petitions recorded 30th November, 1865. 

3079. Isaac MERRIT SINGER, Euston Hotel, Euston-square, London, “ Im- 
provements in sewing machines, and in sewing or embroidering.” 

8082. WILLIAM PRINGLE, Birmingham, “Certain improvements in breeeh- 
loading fire-arms.” 

2086, Henry Hepiry and Grorer Arnsiry, South Shields, Durham, * Im- 
provements in sewing machines.” 

8087. WILLIAM RowLanb Taytor, Oxford, ‘‘ Improvements in the treatment 
of grain, and in the process of malting, and in the apparatus employed 
therein.” 

3088. Lonapon McMurpo Roarrs, Bouverie-street, Fleet-street, London, 
** Improved means of preventing water pipes from bursting.”—A com- 
munication from John Bevan, New York, U.S,— Petitions recorded 1st 
December, 1865. 

3090. Isaac Mexaitr Sinogr, Euston Hotel, Euston-square, London, “ Im- 
provements in the construction of ocean steamers and — wheels for 
propelling the same, which paddle wheels are also applicable to the pro- 
pulsion of steam and other vessels.” 

3096. EMILE Morin and RoMan Scuweizer, Sherborne-lane, London, “A 
new or improved swivel snap.” 

3098. Grorge Asn, Great Mariborough-+treet, London, *‘ Improvements in 
securing artificial teeth in the mouth.” 

3100. ADOLPuR NicoL#, Soho.square, London, “* Improvements in carriages 
and endless tracks on and with which they run.”— Petitions recorded 2nd 
December, 1865. 

$103. JouN Stewart TEMPLETON, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in power looms fur weaving pile fabrics such as patent Axminster 
carpetting.” 

5106. Faepexick Braspy and ALFRED Moors, Fitzroy Works, Euston-road, 
London, “*‘ Improvements in the construction of metal tanks and 
cisterns.” 

3108. WILLIAM CLARKE, Nottingham, “ Improvements in the manufacture 
of ornamental laces and fabrics in twist lace machinery.” 

$110. RicHaRD ARCHIBALD Broomay, Fleet-street, London, *“* Improvements 
in dyeing, printing, and other operations based on chemical reactions.”— 
A communication from Mathias Paraf-Javal, Thann, France. 

3114, WittiaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the construction of artificial arms."—A communication from Thomas 
Uren New York, U.8.—Petitions recorded 4th December, 1865. 

3118. WitttamM SamugL CLupsray, Leeds, York, “An improved leather 
shaving machine.” 

3120. SAMUBL Wrigat WILKINSON, Stockport, Cheshire, “ Improvements in 

and cl 


for opening ing cotton and other fibrous sub- 











stances.” 

3124. Witt1aM Bryan Masters, Shoreditch, Middlesex, “‘A new or 
improved press for pressing shawls, clothes, table linen, and various 
other fabrics, manufactured articles, and substances requiring pressure.” 

2126. EDWARD ALFRED CowPsr, Great George-street, Westminster, Middle- 
sex, “ Improvements in apparatus employed in grinding corn, ani other 
substances capable of being ground by millstones.” 

3180, ANDREW Betts Brown, Cannon-street, London, “ Improvements in 
steam cranes and hoists.”"—Petitions recorded 5th December, 1865. 

3132. Josseo Waker, Birmingham, “lmprovemeuts in fastenings for 
waistband buckles, applicable also for other similar purposes.” 

3136. Tuomas Lewis Nickiin, Summerhill Ironworks, Tipton, Stafford, 
“Improvements in puddling, heating, and other reverberatory furnaces 
used in the manufacture of iron and steel, and for other purposes.” 

5138, Georer Daws, Penge, Surrey, “ A new or improved method of and 
apparatus for locking and unlocking gates, turnstiles, and stiles on rail- 
way crossings,”— Petitions recorded (th December, 1865. 

$147. WittiaM Grosvenor, Pricethorpe Priory, Rugby, Warwick, ‘‘Im- 
provements in means or apparatus to aid in the teaching of arithmetic.” 

3149, Warpie EastLanp Evans, Market-place, Great Portland-street, 
London, “ improvements in harmouiums, pianofortes, organs, and other 
similar keyed instruments.” 

8151. Samus, Noxrnxis, Regent-street, London, * Improvements in breech- 
loading fire-arms."—A communication from Philo Remington, Samuel 
Rewington, and Eliphalet Remington, ion, New York, U.S.—Petitions 
recorded 7th December, 1865. 

$155. Tuomas CLaniwer, Bilston, Stafford, “ Improvements in machinery 
for rolling gun barrels and other articles.” 

3159, WituiaM Boviton and Josern Wortuineton, Burslem, Stafford, 
“An improved method of and apparatus for making mortars, bowls, 
spill pots, jelly cans, galvanic troughs, and other similar articles.” 

5161. Groner Waites, Stroud, Gloucester, and BxexJsamin Coopgr, Frome, 
son rset, “ Improvements in apparatus to be ewplo) ed in the feeding of 
sersbt ling and carding engines.” 

3163, ALEXANDER Parkes, Birmingham, “‘ Improvements in preparing com- 
pounds of xylodine or gun cotton, and in th2 apparatus employed.”"— 
Petitions recorded 8th December, 1865. 

$167, Hewri ADRIBN BONNEVILLE, Porchester-terrace, 


h 


Bayswater, Middle- 
sex, “Improvements in the construction of bar me A i 





cation from Antoine Michel Fabre, Bourgoin, France. 





p d projectile for rifled cannon or ordnance.”—Deposited and 
recorded 19th December, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 


$432. George Henry Birkerck, Southampton-buildings, Chancery-lane, 
London.—A communication.— Dated 24th December, 1862. 
3453. CROMWELL FLEETWOOD VARLBY, Fortess-terrace, London.—Dated 26th 


December, 1862. 
a ~ Joun JounsToN, Pinstone-street, Sheffield, York.—Dated 30th Decem- 
r, 1862. 
3415. Gustave Event Micugt GrrarD, Paris.—Dated 22nd December, 
1862. 


8482. WiLL1AM Brivers Apams, Holly Mount, Hampstead, Middlesex.— 
ted 31st December, 1862. 
3433, WILLIAM HENDERSON, St. Rollox, Glasgow.—Dated 24th December, 


1862, 

3442. Ropert Lakin, Ardwick, and Joun Wan, Manchester.—Dated 24th 
December, 1862. , 

3473. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex 
—A communication,—Dated 30th December, 1862. 

47. Mattuxw Hopeaat, Paisley, Renfrew, N.B.—A communication.—Dated 
6th January, 1863. 

3435. ALFRED Pizrke TRONCHON, South-street, Finsbury, London.— Dated 
24th December, 1862. 

3452. WILLIAM CLARK, Chancery-lane, London.—A_ communication.—Dated 
26th December, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
2975. Witiram Tayior, Nursling, and WituiamM Dakin Gaimsuaw, 
Southampton.-—Dated zvth December, 1858. 
3007. Joun Henry Jonnson, Lincoln’s-inn-tields, Londos.—A communica- 
tion.—Dated 3lst December, 1868. 





Notices to Proceed. 

2084. Ropert WILLIAMS ARMSTRONG, Belleck, Fermanagh, “ Improvements 
i hinery for iding hollow articles in earth, clay and other like 
materials.” — Petition recorded 11th August, 1865. 

2089. Jonas TaTHAM and JoUN SMITH, Rochdale, Lancashire, “ Improve- 
——_ ad machinery for preparing cotton, wool, und other fibrous 
materials.’ 





improved apparatus for carrying securely railway and other tickets, so as 
to afford a ready inspection thereof.” 

2243, WittiaM Epwakp Newton, Chancery-lane, London, ‘‘ An improve- 
ment in the manufacture of paper pulp.’’—A communication from 
James Brewer Brown, Peekskill, New York, U.S.— Petitions recorded 31st 
August, 1865. 

2263. Jabez Everson, Manchester, ‘‘ Improvements in apparatus for 
sawing curved designs.”— Petition recorded 2nd September, 1365. 

2273. ALFRED VincENT NEwTON, Chancery-lane, London, “ Improvements 
in life rafts and surf beats.”—A communication from Edward Livingston 
Perry, New York, U.S.—Petition recorded 4th September. 1865. 

2286, WILLIAM CLARK, Chancery-lane, London, “ Certain new and useful 
improvements in steam engines and valves.”"—A communication from 
George Ichabod Washburn, Worcester, Massachusetts, U.S.—Petition 
recorded 6th September, 1865. 

2320. Samugi Davis, Strand, London, “‘ An improved stirrup latch bar.” — 
Petition recorded 11th September, 1865. 

2356. WILLIAM CLaRK, Chancery-lane, London, “ Improvements in magnetic 
telegraphs.”—A communication from R bert Kirk Boyle and G useppe 
Tagliabue, New York, U.s.—Petition recorded 14th September, 1865. 

2367. FREDERICK MEYER, Paradise-sireet, Lambeth, and Jossru WILLIAM 
FReEsTonE, Rams-square, Wandsworth, “ Improvements in the manufac- 
ture of night lights, and in apparatus employed therein.”—Petition 
recorded 15th September, 1865. 

2428. CuaRLES Whit, Bracebridge, and Tuomas Wuite, Lincoln, “ Im- 
——- in socks for boots aud shoes.” —Petition recorded 22nd Septem- 

7, 1865. 

2504. Groroe Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
reclining chair.”—A communication from Willism Henry Van Nortwick, 
Bordentown, Burlington, New Jersey, U.S.—Petition recorded 29th Sep- 
tember, 1865. 

2674 VCakL Gustav LENK, Lawrence-lane, Cheapside, London, “ An 
improved process for purifying and preserving water.”—/Petition recorded 
17th October, 1865. 

2772. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in breech-loading fire-arms.”—A communication from Cyprian Chabot 
and George Joseph Richardson, Philadelphia, Pennsylvania, U.S.—Peti- 

tion 27th October, 1865. 

2869. WiLLIAM EpwarkD Newrton, Chancery-lane, London, ‘‘ Improvements 
in apparatus for working, pointing, and checking the recoil of cannon or 
ordnance.”—A communication from John Ericsson, New York, U.S.— 
Petition recorded 7th November, 1865. 

2919. OLIVeR Sakony, Scarborough, ‘‘ Improvements in the rests or appa- 
ratus employed when taking photographs of the human figure.” —Petition 
recorded 16th November, 1865. 

3010, NATHANIEL GREENHALGH and JAMES MALLISON, Halliwell, Lancashire, 
“ Certain improvements in sizing and dressing yarns.”—Petition recorded 
23rd November, 1865. 

3017. CHARLES Reaper, Derby, ‘‘A new or improved elastic belt or band 
truss.”"—Fetilion recorded 24th November, 1865. 

3079. ISAAC MERRITT SINGER, Euston Hotel, Euston-square, London, ‘ Im- 
provements in sewing machines, and in sewing or embroidering.” —Peti- 
tion recorded 1st December, 1865. 

3090. Isaac MERRITT Sinegr, Euston Hotel, Euston-square, London, * Im- 
provements in the construction of ocean steamers and paddie wheels 
for propelling the same, which paddle wheels are also applicable to the 
- praeee of other steam vessels.”— Petition recorded 2nd December, 


3106. FREDERICK BraBy and ALFRED Moore, Fitzroy Works, Euston-road, 
London, “ Improvements in the construction of metal tanks and cisterns.’ 
—Petition recorded 4th December, 1865. 

3159. WILLIAM BouLTon and Joseph WorTHINGTON, Burslem, Staffordshire, 
“An improved method of and apparatus tor making mortars, bowls, 
spill-pots, jelly. cans, galvanic troughs, and other similar articles.”—- 
Petition recorded 8th December, 1865. 

3205. Marc KLorz, Rue du Mont Thabor, Paris, ‘‘ Improvements in sewing 
machine shuttles, and inthe winding or reeling of the thread employed 
with them.”— Petition recorded 12th December, 1865. 





And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such applications, at the said office of the 
Commissioners, within twenty-one days after the date of the Gazette (and 
of the Journal) in which this notice is issued. 


—— 
List of Specifications Published during the week ending 
23rd December, 1865. 

282, 4d.; 983, 4d. ; 284, 4d. ; 285, 4d.; 286, 1s. 4d. ; 287, 10d.; 258, 101. ; 
289, 4d. ; 291, Sd. 5 202, 10d. 5 293, ‘0d. ; : id. ; 295, ls. 44.3 206, 4d. ; 
297, Gd. ; 298, ; 3u2, 4d.; 

304, 28.; 305, 4d ; 306, 8d. ; 

















td. ; 299, 4d. ; 300, Sd 
307, Sd. ; 
314, Sd. ; 





4, Lud. ; 


10d. ; 319, 4d. ; 320, id. ; 3 3 ° 
-3 331, 4d. ; 


.; 322, 6d. 5 323, 
10d. ; 327, 4d. ; 328, 10d. ; 329, 4d.; : 
10d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGineer, at the office of her Majesty’s Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 








2003. WitLiaM Barts, Wharf-road, City-road, London, “ Imp in 
the fact of capsules.”—Petitions recerded 12th August, 1865. 

2099, WILLIAM FarpgeRicK Henson, New Cavendish-street, Portiand-place, 
London, ** Improvements in railway chairs.” 

2102. Joun Gamogs, Albert Veterinary College, Bayswater, Middlesex, 
** Improvements in the construction of cow houses.”—Petitions recorded 
14th August, 1865. 

2104. JOHN WILLIAM McDERMorTT, New York, U.S., ‘* Improvements in bolt 
heading machines,”— Petition recorded 15th August, 1865. 

2113. Jonun Situ, Baxenven, and WILLIAM SCHOFIELD, Heywood, Lanca- 
shire, “* Improvements in machinery used in washing, bleaching, and 
dyeing yarns and textile fabrics in the hank.” 

2114. JoHN InauaM and Joun CuLPan, Bradford, Yorkshire, ‘* Improve- 
ments in the treating of China grass or other vegetable fibrous sub- 
stances,”— Petitions recorded 16th August, 1865, 

2121. SAMURL PHILLIPS and Josrru Groves, Birmingham, “ Certain 
imp ts in the facture of safes.” 

2123. Oscak Laurence, Euston-road, Loudon, ‘‘ A new medicine for the 
cure of the di of the st h (dyspepsy), cardiaigy, indigestion, 
and the hemorrhoids,” 

2127. ALFRED Vixcant Newton, Chancery-lane, London, “An improved 
mode of and apparatus for drying timber, g:ain, and other marketable 

d a ication from Henry Bulkeley, Cleveland, Oniw, 
U.S.—Petitions recorded 17th August, 1°65, 

2140. ALEXANDER Watt, Ash Cotiage, Putney, Surrey, *‘ Certain improve- 
ments in :oap.’"—Hetition recorded Isth August, 1865. 

2144. Jonn SaMuREL Watson, ALBERT Hoxwoop, and CoARLES Brumrit, 
Pall-malil We t, St. James’, Westminster, Middlesex, ‘* lmprovements in 
constructing galvanic batteries fur giving a signal or alarm in case of tire, 
and any other constant telegraphic purposes.” 

2147. RicHarD ARCHIBALD Brooman, Fieet-street, London, “ An improved 
method of twisting threads."—A communication from Désiré Sival and 
Léon Sival, Roubaix, France. 

2161. WituiaM Sorex, Friar-street, Reading, Berks, ‘‘ Improvements in 
breech-loading fire -arme.”— Petitions recorded 19th August, 165. 

2165. HENRY WILLIS and Guorex Rick, Wore.ster, ** improvements in 
sewing machines, and in winders for sewing machines,” 

2169. DanixL Macrugrson, South Thistie-lane, Edinburgh, N.B., ‘‘ Im- 
provements in sewing machines.”— Petitions recorded 23rd August, 1565. 
2198. Joun Movie, Hackney-road, Middiesex, “An improvement in the 
treatment of ter and other substances suitable to be used in the manu- 
facture of paint, and for other purposes.”—Petition recorded 25th August, 

1865 














2197. Joun Symmons, Wolverhampton, ‘* Improvements in the manufacture 
of horse-shves, and in machinery used in the said manufacture.” 

2199. Ropert Goxvon Rattray, Aberdeen, ** Improvements in apparatus 
for supplying regulated or measured quantities of water.”—Petitions 
recorded 26th August, 1865. 

2210 Prosper Pouain, Liége, Belgium, ‘‘ Improvements in breech-loading 
revolvers.” 

2213, WiLLiaM Peter Piagott, Argyll street, Regent-street, London, ‘‘ 1m- 
provements in electric telegraph cables and in transmitting signals there- 
through.”—Petition recorded 28th August, 1865. 

216. ApDoLY Gwitt, Birmingham, “ Impr n g and 
utilising sulphurous smokes and vapours, and in apparatus to be used for 
that purpose.”— Petition recorded 29th August, 1865. 

2231. Jonn Henry J » Lincolu’s-inn-velds, London, “* Improvements 
in tanning, and in the preparation of extracts to be used therein.”—A 
communication from Emanuel Desiié Coéz, Paris. —Petition recorded 30th 
August, 1865. 

2239. Matrnew Woopirie.p, York-chambers, Adelphi, London, “An 





ts i a 








Mills, Gearing, Boilers, Fittings, ¢c. 
1521. W. E. Newton, Chancery lane, London, *‘ Steam boilers."—A commu 
nication.— Dated 2nd June, 1865. 

This invention consists in inserting between that portion of the bviler 
subjected to the direct action of the fire and the main body of the water « 
semicircular false bottom or lining, which is so arranged as to allow « 
narrow space between it and the boiler plate, in order that the water may 
circulate freely all round it, and also that there may be a comparatively 
small quantity of water acted upon at one time by the heat of the fire 
below. Steam wil! by this means be generated very quickly, and as it 
passes out of the narrow space or chamber it escapes iuto the upper portion 
of the boiler in a completely disengaged state.—Not proceeded with. 

1523. J. SHEPHERD, Whitefield, Lancashire, ‘Safety apparatus sor steam 
boilers.” — Dated 2nd June, 1865. 

In carrying out this invention the inventor places a float of copper or 
other waterial inside the boiler, and near 10 the safety valve; he also 
secures to the shell of the boilera tube projecting internally and externally, 
and a rod secured to the said float passes up the said tube, and is attached 
to a small valve which opens downwards, With the chamber above the 
valve a communication is made, by means of a pipe or channel, with 
another vessel or chamber containing an elastic plate or sheet of indta- 
rubber or metal, secured at its edge, so as to be steam-tight or water-tight. 
A portion of the before-named pive or chamber, immediately adjoining the 
said chamber containing the elastic plate or sheet, is enlarged sv as to con- 
tain water, to prevent the steam coming in contact with the plate or sheet 
if required. ‘Ihe said plate or sheet acts on the safety valve, either direct 
or by means of a lever, and the safety valve may be weighted either inside 
or Outside the boiler. ‘Tne rod attached to the float and valve is made of 
such a length, that when the water gets lower than is desirable, or 
approaches a dangerous state, the fleat, by its weight, opens the valve and 
zliows the steam to act on the betore-named plate or sheet, and so liits the 
safety valve and liberates the steam from the boiler and reduce the pres- 
sure. The object of the tube passing into the interior of the boiler is to 
keep the float steady. ‘The inventor also places another small valve iu such 
a position that steam from underneath the first-named small valve may 
act upon it; and he weights the second-named valve so that the same or a 
few pounds greater pressure per square inch will be required to lift i than 
will jitt the supply valve; and the upper part of the second named valve 
communicates with the pipe and chamber under the sheet or plate before 
named, When the steam lifts the said small valve it passes to the chamber 
under the sheet or plate, and causes the safety valve to lift, so that a 
greater aperture is obtained for the escape of steam from the boiler than 
would be available if the safety valve was not lifted as described.— Not pro- 
ceeded with. " 
1534. T. GextTLE and J. ALLMARK, Oldham, Lancashire, “ Turlines.”— 

Dated Sth June, 1865, , 

This iuvention cunsists of a hollow shaft with a raised chamber in the 
centre, in which chamber is placed or cast a number of tubes or w vod 
passages in a curved form, gradually receding from the ceutre, the “ _ ws 
forming a disc or circle, of which there may be one or more. Tue on er 
ends of the tubes or water passages are reduced so as to make in (he azcre- 
yate a less area than the feed pipe, thus causing the water to be backed up 
in its passage through the tube, and causing them and the shaft to rota'e. 
la some cases the patentees place over the tubes a shell or casing, —_ a 
passage for conveying away the water alter it has passed through the 
tubes, the shell or casing being provided with one or more apertures oo 
valves, to assist the water in its exit from the shell. The water Is adiunittec 
through each end of the hollow shaft into the raised chamber first mone 
tioned, whence it passes, through the tube, eithe: into the shell or casing, 
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or into any other channel of escape. The patentees modify the foregoing 

arrangement of turbine by fixing or casting to the hollow shaft one or 

more wheels or runners, each having in it a number of water passages of a 

curved shape, and of any required width. Thesaid passages, as in all these 

improved turbines, gradually recede from the centre of the shaft, and are 
reduced in area at their discharge ends. 

1538. J. Rosertson, Glasgow, “ Improvements in the machinery or apparatus 
Sor actuating the slide valves of marine steam engines, and in the slide 
valves thereof.” —Dated 5th June, 1865. 

This invention relates to a certain arrang’ for work- 
ing the slide valves of marine engines. One modification of this invention 
is carried out by dispensing with the ordinary slide valve, and substituting 
in lieu of it two or more valves driven by means of a cam or cams on the 
main or other shaft of the engines, in which cam or cams one or more 
oblique grooves are cut round the circumference. The end of a lever 
passes into these grooves, and as the cam revolves the lever is accordingly 
caused to vibrate. The vibratory lever, being connected to upright shafts 
passing into the steam chest and exhaust chest for working the slide and 
exhaust valves, receives a partial rotatory t ponding to the 
vibrations of the lever or levers, and by means of a toe, or short lever, on 
those portions of the shafts on the interior of the steam and exhaust chests, 
the motion is transmitted to the valves. . 

1559. W. Sim and A. Barrr, Glasgow, ‘‘ Generating heat.”—Dated 7th 
June, 1865. 

These improvements in generating heat are carried out as follows :—For 
generating steam within the fire-box or furnace of an ordivary locomotive, 
marine, land, or other boiler, there is placed a generator into which petro- 
leum oil, shale oil, paraffin oil, or other mineral, hydrocarbon, animal, or 
vegetable oil is admitted; the generator is raised to a high temperature by 
a fire below or at the sides, and when thoroughly heated the oil is admitted 
in a small continuous stream, or it may be dropped in quantities as 
required, As soon as the oil comes into contact with the hot retort it is 
converted into gas in a state fit to be burnt through burners at the places 
where it issues from the generator ; but as all the oils contain carbon in 
excess, that is, the carbon which is left unburnt after the hydrogen has 
united with its combining quantity in burning the surplus carbon not mixed 
with another body, so as to burn, would be deposited. The chief part of 
this invention, therefore, refers to the addition to the surplus carbon of a 
quantity of hydrogen and oxygen, so that the former may be entirely con- 
sumed.—WNot proceeded with. 

1561. W. E. Newron, Chancery-lane, London, “ Steam engine governors.”— 
A comnurication.— Dated 7th June, 1865. 

This invention relates to an improvement in ball governors, or in 
governors of any other construction based on a similar principle to ball 
governors. The object of this invention is to obviate the violent fluctua- 
tions of ball governors and juent violent changes of the quantity of 
steam admitted to the cylinder upon a sudden increase or decrease of the 
resistance or work of the engine. By the present improvement the 
requisite quantity of steam is admitted into the cylinder to cause the 
regulator balls to assume and maintain a uniform position corresponding 
with the speed of the engine, let the resistance, power, or labour of the 
engine be what it may; consequently, the governor has a more perfect 
action, and the engine a more uniform and steady speed, than when 
governors of the ordinary construction are employed. The invention 
consists in the employment of a revolving screw rod to form the connec- 
tion between the governor and the cut- off or throttle valve, in combination 
with an arm which extends from a rock shaft conuected with the valve, or 
from the valve spindle, and the end of which is tapped to screw on the 
screw rod in such a manner that, by the revolving motion imparted to the 
screw rod, the valve will be opened or closed independent of or in opposi- 
tion to the action of the governor, that is to say, the valve will be partially 
closed when, by some sudden increase of the resistance or work to be over- 
come by the engine, the balls sink down, and the valve is partially opened 
if, by some decrease of the resistance or work, the balls fly out, and the 
supply of steam is equalised by means acting to some extent independently 
of the governor. The rotary motion of the screw rod is governed by an 
escapement wheel with two pawls, one of which causes the escapement 
wheel and screw rod to turn in one, and the other in the opposite direction. 
An adjustable hinged shoe is applied to the escapement wheel in such a 
manner that, when the engine runs at its mean speed (or at the speed for 
which the governor is adjusted), the pawls will be prevented from engaging 
with the escapement whee! in either direction ; but if the speed of the engine 
increases, and the balls fly out, whereby the cut-off or throttle valve is 
partially closed, one of the pawls engages with the teeth of the escapement 
wheel and turns the screw rod, so that by its action the cut-off or throttle 
valve will be brought in such a position that the speed of the engine will 
fall off, and the balls will drop to their adjusted place, and the engine will 
recover its normal speed ; but if the speed of the engine falls off, and the 
balls drop down, whereby the cut-off or throttle valve is opened wider, the 
opposite pawl will engage with the teeth of the escapement wheel, and turn 
the screw rod in the opposite direction until the balls again attain their 
adjusted place and tbe engine recovers its normal speed. 

1563. S. B. Tucker, Threadneedle-street, London, * Caloric or heated air 
engines.” —A communication.—Dated 8th June, 1865. 

This invention relates to caloric or hot-air engines, and has for its object 
to render their operation more certain and powerful, to reduce cost, 
liability to rapid deterioration, and to afford facility for replacement of 
parts which wear or burn out. According to the first improvement the 
furnace is isolated from the rest of the engine so that the cylinder and the 
parts therein, and the valves, may be less liable to injury from heat con- 
ducted from the furnace. The next improvement consists in arranging 
the air pump so that it shall have its axis in a vertical plane passing 
through the centre of the main shaft, so that such axis can be utilised as a 
support for the shaft bearings, and be worked directly from the main 
crank. The Third improvement consists in too! a disc valve so as to 
be guided at its periphery in connection with the casing and valve passages 
or passages making the valvular system. The Fourth improvement 
consists of the detach ig t of the exhaust valve seat from the 
valve chest, that is to say, the exhaust valve seat is detachable from the 
valve chest, so that the seat can be removed for inspection, repairs, or 
change, witout removing the valve chest, cover, or other part appertain- 
ing to the valve chest. The next improvement ists in introducing a 
secondary fire-box into the passage between fire-box and the valve chamber, 
so that the d gases ping from the primary fire-box may be 
burned by coming in contact with a flame produced in the secondary fire- 
box by gas jets, oil, petroleum, or other combustible matter. The next 
improvement consists in introducing a water passage between the upper 
and lower parts of the engine cylinder, such water passage being provided 
with circulating pipes, so that cool water flows through one of the pipes 
into the ages, and as fast as heated escapes thercfrom by the other 
pipe, thus intercepting and carrying off much of the heat which would 
otherwise have been communicated from the lower to the upper part of the 
cylinder, and would have injured the piston packing. In the next 
improvement, the air passage through which air is supplied above the 
grate to the fuel is so arranged that the air passage can be interchanged 
with the rings of the furnace lining, and thus press air into the fuel ata 
higher or lower point, or entirely above it ; the air passage may be next 
above the grate, and below all the linivg rings, or between any of them. 


Cias3 2,.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 

1542. F. ToLHausEN, Paris, ‘Brake applicable to various descriptions of 

steai engines and also to railway purposes.” —A communication.— Dated 
5th June, 1865. 

This invention relates to instantaneously converting the steam cylinder 
of any stationary or other steam engine into a compressed air cylinder by 
the following means :—When it is desired to stop the engine with or 
without the use of the ordinary brakes, the inventor shuts the steam off 
from the cylinder by means of an intermediate slide valve, which is inter- 
posed between the ordinary slide face and the usual D or other slide valve. 
This intermediate slide valve has three ports, which correspond with the 
three ports of the slide-valve face, and give ready ingress for the steam by 
the said ports. The intermediate slide is worked by a handle amd con- 
venient lever gear at the command of the engive driver, The bottom of 
the cylinder is provided with a suitable valve to let the air in, and while the 
steam works the piston this valve remains closed, but when the steam is 
shut off by moving the intermediate valve so as to close the ports, the outer 
air enters and fills the cylinder during the back stroke, and the engine 
continuing its motion by reason of its momentum, the inlet valve shuts at 
the forward stroke, and the air is compressed in the cylinder so as to form 
an air cushion acting as a brake. In order to provide egress for this 
compressed air, the inventor applies an outlet valve at the bottom of the 
cylinder, which is loaded with or held down by a double-armed lever 
connected with a plunger or piston working in the steam chest, and 
upon by the pressure of the steam shut off. This lever is so constructed 
- he allow the escape valve to open when the necessary pressure of air is 
o eee thus affording a ready escape for the air. The steam piston then 
performs another back stroke, filling the cylinder again with air, which is 
pr yom and expelled in the same manuer as before, thus exerting at 
- stroke of the piston a continuous, powerful, and gradual expenditure 
of power on the piston rod, and other motive parts, in the reverse way to 


which they are driven b: i i _ 
proceeded with. y the momentum until the engine is stopped.—Not 


15 . T. E. Wricur, Birmingham, ‘‘ Improvements on Bourdon’s well- 
n nown steam pressure gauge.”—Dated 1st June, 1865. 

od hese improvements in Bourdon’s steam pressure gauge, patented in 
us country in the name of C. Cowper (No 12889) the 15th ber, 
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1S49, consist, First, in making the partly circular tube forming the motive 
. 





power of a non-oxidising and more elastic metal than has hitherto been 
used in the production of this description of pressure gauge, and by which 
the instrument will be rendered more enduring and certain in action, as 
the pressure, however great, will not have the effect of setting the tube in 
its expanded condition, a defect (after comparative limited use) common to 
this description of pressure gauge. Instead of the tube of metal being 
composed of copper and zinc, commonly known as brass, the inventor 
diminishes these proportions and adds nickel, ing the pro ions so as 
to obtain that additional hardness which gives it the condition essential to 
prevent the metal setting under great pressure, as the additional hardness 
affords that elasticity and steel-like quality desirable for this object. This 
mixture, or its equivalent, also enables the inventor to finish this part of 
such pressure gauges with a brilliant white surface, oy which any defect or 
flaw in the metal will at once exhibit itself. Secondly, the improvements 


wedged towards the muzzle of the gun by a coiled spring. On the 
underside of this hammer is a bent or notch which enters a slot in the 
underside of the tube, and traverses the said slot on the motion of the 
sliding hammer, On the underside of the barrel, and near its extreme 
rear end, is a sear capable of en ng with the bent or notch on the under- 
side of the hammer. The sear is acted upon by the finger in the 
ordinary way. The tube containing the hammer and coiled spring is in- 
serted in the prolongation in the barrel at the rear end of the said pores 
tion, end is fixed in its place by a ring or animal bolt, The action of the 
parts is as follows :—By lifting the lever the plug which closes the 
of the barrel is liberated and may be drawn back. In its retiring motion it 
forces back the hammer, and compresses the coiled spring ; the bent or 
notch in the hammer engaging with the sear, retains the hammer in position 
for discharging the gun. The cartridge is introduced into the open 
, and the plug pushed forward and fixed down by means of the 





consist in applying precious stones, or other such like bi 
material, for the pinions to work in that retain the lever or levers, 
quadrant, and pinion, or, in other words, the mechanical parts in connec- 
tion with the finger or indicator of such gauges.— Not proceeded with. 


Cuiass 3.—FABRICS. 


Including Machinery and Mechanical operates connetced with Pre- 

paring, Manufacturing, Printing, Dyeina, and Dressing Fabrics, ¢c. 

1524. T. Forster, Manchester-road, and J. Ecksrsury, Bolton, * Loons 
Sor weaving.” — Dated 3rd June, 1865. 

This invention bas for its object to take up or wind the cloth or fabric as 
it is produced either in a hand or power loom on to the “cloth beam” or 
roller by means of a positive motion derived from a part of the loom itself. 
For this purpose the inventors make use of a lever or levers, or other suit- 
able a whereby motion is imparted from the lathe sword to a 
lever or other equivalent which carries a pawl or catch acting by friction 
upon a grooved wheel, in such manner as to bite in the groove, and thereby 
when the catch or pawl is moved in one direction, to move the wheel by 
jamming or wedging itself in the groove, but to admit of being moved 
freely in the contrary direction without moving the wheel, which is further 
secured from backward movement by means of a similar friction catch or 
pawl] working on a stud attached to the framing of the lever.—Not proceeded 
with. 

1526. W. Hotpen, Preston, Lancashire, “ Machinery for putting twist in all 
Sibrous substances.” — Dated 3rd June, 1865. 

The object of this invention isto do away with all flys and spindles belong- 
ing to roving frames, and all other such kind of machinery. The inventor 
performs the invention by means of revolving tubes working perpendicular, 
or otherwise, and which may be applied to all kinds of machines used where 
fibrous subst require twisting. To prod this action he provides a 
tube on which is a pulley, on to which pulley works a band or strap giving 
motion to the tube, which motion may be obtained as i shall 
dictate. The fibrous substance requiring twisting is drawn through the 
tube and secured at the ends. This tube is set in motion to any required 
speed, which will be regulated by the t of twist required in the sub- 
stance.— Not proceeded with. 

1530. W. Towngnp, Bradford, ‘ Process of doubling or twisting of yarns 
or threads.”—Dated 5th June, 1865. 

This invention consists in the use of a lever or other mechanical contri- 
vance, whereby, so soon as the continuity of the twisted thread is destroyed, 
or by any means the said thread gets out of its proper course, a blade or 
blades is at liberty to act on the untwisted thread and destroy its continuity, 
1550. R. A. Brooman, Fleet-street, London, ** Machinery for combing wool 

and other filamentous and textile materials.”—A communication. —Dated 
6th June, 1865. 

This invention cannot be described without reference to the drawings. 

1551. A. PEMBERTON and A. W. Pemperton, Eccles, Lancashire, ‘Apparatus 
Sor spinning, doubling, or twisting cotton and other fibrous materials.” — 
Dated 6th June, 1865. 

This invention cannot be described without reference to the drawings, 

1557. W. Tonous, Wakefleld, ‘* Machinery for combing and heckling fibrous 
materials."—Dated 7th June, 1865. 

This invention cannot be described without reference to the drawings, 

1565. S. Stee., T. Brovanton, and F. Haut, Keighly, Yorkshire, ‘* Appa- 
ratus employed in preparing and spinning wool, silk, flax, gc.” —Dated 
8th June, 1865. 

It is usual for the top rollers or bosses employed in apparatus for prepar- 
ing and spinning wool, silk, flax, and other fibrous substances, to be fixed, 
sometimes singly and sometimes in pairs, to their spindles or axes, and 
motion is imparted to them from bobbin rollers or bosses by spring or 
other pressure applied to their axes, pressing the surfaces of such top 
rollers or bosses on the surfaces of the bottom rollers or bosses. By the 











motion thus obtained it is found that a great amount of un and 
injurious rubbing or friction is produced upon the fibre as it between 
such top and bottom rollers or bosses arising from the jon of the 


journals or bearings of the axes of the top rollers or bosses, as well as from 
the too frequent irregularities of the surfaces of such rollers, and the result 
is imperfect or irregular work. The object of these improvements is to 
remedy those evils, and the patentees do so by applying the top rollers or 
bosses so that they may revolve freely and independently bet bi 
collars or rims on their spindles or axes, and by giving independent motion 
by gear or otherwise to such spindles or axes at or about the same speed 


as their rollers or 
Crass 4.—AGRICULTURE. 
Including Agricultural . Windlasses, Implements, Flour 


1569. J. G. T. ond F. R. Houmes, Norwich, ‘* Horse hoes and drills.”— Dated 
9th June, 1865. 

In horse hoes and drills as heretofore constructed the stalks of the hoes 
and the cutters of the drills have been affixed to levers acted upon by 
weights or springs. The present improvements consist in dispensing wit 
levers and attaching the stalks or coulters to springs. For this purpose 
two or more transverse shafts are mounted in suitable bearings at the sides 
of the machine. Upon these shafts there is a number of carriers to which 
ove end of the springs are bolted, and to the opposite ends of the springs 
the stalks or coulters are affixed. Upon the upper side of each spring there 
is a slotted plate held in position by the screw bolt of the spring; the 
sliding of this plate backward or forward regulates the power of the spring. 
The position of the hoes or coulters is governed by a lifting handle con- 
veniently placed within reach of the operator.— Not proceeded with. 


Crass 5.—BUILDING.—NoneE, 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shois, Shells, Gunpowder, Im- 
of War or for Defence, Gun Carriages, gc. 
1525. A. Lancaster, Kensington-road, London, * Breech-loading fire-arms.” 
— Dated 3rd June, 1865. 
This invention canuot be described without reference to the drawings, 
1546. G. Hasetting, Southampton-buildings, Chancery-lane, London, 
“ Breech-loading fire-arms."—A communication.— Dated 6th June, 1865. 
The First part of this invention relates to an improved mode of drawing 
the cartridge case from the barrel after the discharge, and consists in the 
employment of a sliding bolt ted by a wedge-cam fixed on the breech 
cap, the said sliding bolt being provided with a catch or projection to act 
against the projecting rim on the end of the cartridge case, and working in 
a guide attached to or formed on the breech end of the barrel. The n 
part of the invention consists in making that portion the barrel holding the 
cartridge case of varying diameter, and this variation of r is pre- 
ferably obtained by a taper or gradual increase from the inner to the outer 














lever. The gun is now ready for firing. By pressing the finger upon the 
trigger the sear is liberated from the bent or notch on the hammer, the 
hammer is u forward by the coiled spring, and strikes the striker in 
the axis of the plug, which latter strikes the detonating cap and discharges 
the cartridge. By means of an annular bolt on the barrel the sear may be 
locked and the accidental discharge of the gun prevented, The cross-piece 
by which the plug is fixed for discharge may be jointed to the lever instead 
of being fixed ly thereto, It thereby more readily takes a bearing in 
the transverse slot in the chamber. When it is wished to remove the plug, 
it is only necessary to withdraw the tube containing the discharging 
mechanism, when the plug can be lifted from its chamber. When it is not 

uired to remove the plug, the sear may be turned in a direction opposite 
to that it occupies in the arrangement described, and the action be thereby 
made much shorter, The invention consists, Secondly, of the following 
arrangement or combination of the parts of central fire breech-loading fire- 
arms, In this arrangement the breech end is closed by a sliding plug, 
which is fixed and liberated by a motion of partial rotation, the plug in its 
fixed position being supported at one side in a manner similar to that 
employed in the ordinary needle gun, and on the side by a projection taking 
into a slot in the barrel. On the underside of the barre! a quadrant-shaped 
hammer is jointed, the said h ing d by means of a link to 
a lever in front of the trigger guard. Thesaid hammer is urged upwards 
by means of a strong flat spring. On the under side of the barrel a sear is 
jointed, which sear takes into a notch or bent in the quadrant hammer 
when the latter is sufficiently depressed, and holds the said hammer in its 
de position. The hammer is then in position for discharging the 
gun. In the fore part of the plug is a cylindrical hole in which the striker 
works, and in the underside of the plug is a slot, through which slot the 
striker is acted upon by the quadrant hammer. When the plug is in its 
locked position the slot is immediately over the quadrant hammer, 
and by pressing the trigger the quadrant hammer is liberated and is forced 
upwards by its spring and enters, the slot in the plug urges forward the 
striker and d the cartridges. As the slot in the plug is over the 
hammer only when the plug is in its locked J ae ny the gun cannot be 
discha| except when the plug is locked. One side of the plug is filed 
flat, and if before the plug is locked the trigger is accidentally pressed, the 
hammer is liberated and wr against the flat part of the plug. By turn- 
ing the plug so as to Idck it a ~ pny portion of the plug is brought 
against the liberated hammer an ~—~— it downwards sufficiently to re- 
engage it with the sear. Thus the accidental discharge of the gun is 
prevented, as the act of bolting the plug recocks the quadrant hammer 
and renders pressure upon the trigger necessary after the bolting in order 
to discharge the gun. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1564. H. Hunt, Lewisham, and B. Hunter, Tottenham-court-road, London, 
“ Manufacture of frames for looking-glasses.’"— Dated 8th June, 1865. 
The patentees claim alooking-glass frame formed of a bed frame, upper 
frame, or bead and panel, or back-board, as described, the bed frame and 
panel being covered with silk, satin, or other suitable fabric arranged in 
fiutings or rays or other analogous design. Secondly, covering the back of 
the panel or back- of an ordinary dressing or cheval glass with silk 
or other fabric arranged in flutings, rays, or in other ornamental position, 
whether the bed frame be so covered and arravged or not, as described, 








Incl Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
» Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


1540. R. A. Brooman, Fleet-strert, London, “ Manufacture of so7p."—A 
communication.— Dated 5th June, 1865. 
These imp: in facturing consist in the agitation by 
any suitabie machinery of oils, fats, or other saponifiable materials, with 
salts of alkali in solution with water, in any closed vessel, while under heat 
an di P , in such a manner as to cause a thorough mix- 
ing and co-mingling of such saponifiable materials with such solutions while 
under heat extraordinary pressure, causing thereby an instantaneous 
combination of the acids of the oils with the bases of the alkaline solutions. 
1541. W. E. Newton Chancery-lane, London, ‘' Photo-clectrotyping process.” 
—A communication.— Dated 5th June, 1865. nated 

The patentee claims producing directly upon the surface of any trans- 
parent picture, drawing, or manuscripts produced by the action of light, a 
mould capable of yielding a cast in plaster, or other suitable material, for 
the purposes and in the manner described, 

1545. C, H. Wansprovan, Shrew/on, Wiltshire, ** Treatment of conclensing 
pans employed in the condensation of milk.”"~A communication. — Dated 
5th June, 1865. 

This invention consists in covering or coating the interior surface of the 
vacuum or other condensing pans employed in the ion or conden- 
sation of r ilk (with a view to the preservation of such milk) with any oily, 
fatty, or waxy material or substance, for the purpose of preventing the 
milk from burning, and for preventing the albuminous ticles in the 
milk from adhering to the surface of the pan, and also for insuring a more 
rapid and thorough concentration of the milk under treatment at a much 
lower temperature than heretofore, and, consequently, the milk used never 

quires that unpl t boiled flavour which is present when the ordinary 
mode of concentration is ad»pted. 

1647. D. Barker, Ceylon-strect, Battersea Park, Surrey, “ Manufacture ¥ 
artificial fuel.”"— Dated 6th June, 1865. 

This invention relates to certain improvements in the treatment of coke, 
coal, peat, charcoal, and tan, whereby those substances can be utilised when 
in a state of powder or minute division, and a serviceable fuel formed 
thereof, such treatment being also applicable for like purposes to sawdust 
and woody fibre in a state of division, In the folowing description the 
patentee refers to the preparation of fuel formed of coal, inasmuch as the 
treatment of the other substances is similar thereto, or varies only in par- 
ticulars of little importance. In order to obtain cohesion between the 
particles or pieces of coal under treatment, a mucilage or compound sub- 
stance is employed, ti position and prep jon of which is partly 
described in the specification of an i tion for which letters patent were 
granted to the present patentee, dated the 23rd July, 1864 (No. 1842). The 
said mucilage is composed of any fari bst , consisting princi- 
pally of fecula or starch, and from which the gluten has been removed ; 
or yeast, or any vegetable substance le of being formed into a 
mucilage, and destitute of gluten, may be used in place of or together with 
the farina. By preference, however, he adopts the following method :— 
1 Ib, of fecula (say potatoe farina), mixed with four pints of water ; 4 oz, 
of sulphate of iron, or other salt possessing similar or analogous properties ; 





























end of the said portion of the barrel. The Third part of the i ti 
relates to the means employed ior obtaining greater certainty in — 
self-igniting cartridges, and consists in causing the piston to strike the 
cartridge case in two or more points. This is accomplished by making 
the ends of the piston forked or divided, each division being arranged to 
strike the part of the cartridge case covering the fulminate. The Fourth 
part of the invention consists in making the cartridge cases of varying 
diameter to facilitate their insertion and removal from the barrel.—Not 
proceeded with. 
1562. J. R. Coorer, Birmingham, “ Central fire breech-loading guns.”—Dated 
8th June, 1865. 

This invention consists, First, of the following arrang t or 
tion of the parts of central fire breech-loading fire-arms. At the briech 
end of the barrel is a prolongation or chamber ©) at top, at which open- 
ing the cartridge is introduced, and at the end of the said chamber isa 
further prolongation of the barrel, in which last named — the 

rincipal part of the mechanism for discharging the gun is situated. The 

reech of the barrel is opened for charging and closed for firing by means 
of a plug sliding in the open chamber described. An arm or lever jointed 
to the front end of the said plug serves to give motion to the plug, and 
a cross-piece on the said lever engages when the said lever is shut down in 
a transverse slot in the cliamber, and secures the plug firmly in its place, 
In the axis of the plug is a cylindrical hole in which a striker is situated, 
the striking of the rear end of which striker, by the mechanism hereinafter 
described, causes its free end to strike, and discharge the percussion cap in 
the cartridge. The discharging mechanism is contained in a tube of a 
length equal to that of the two prolongations of the barrel described. The 
fore end of the said tube, that is, the part which, when the tube is in its 
place, occupies the open chamber, is cut away at top, rather more than one- 
third of the upper part of the tube being removed. This part of the tube is 
situated concentrically between the Cy open chamber in which the 

e plug in the chamber. The re- 

cylindrical block or hammer 


hi 





plug works, and serves to hold down 
maining half of the tube contains a sliding 








or in lieu thereof 4 oz. of tannic acid, or other acid possessing similar or 
analogous properties, are dissolved in about twelve parts of water, then 
mixed with the farina and water, an analogous substance being thereby 
formed. When yeast or any other vegetable substance is employed 
instead of farina the same may be boiled together with the said salt or acid ; 
or if it be preferred, to mix and dissulve the yeast or other vegetable sub- 
stance in cold water, then the salt or acid should be added thereto ina 
state of sol ilage is then added to the powdered coal in the 

- rtion of 2 oz. of the former to 1 Ib. of the latter, and the mass- 

aving been thoroughly mixed and incorporated. is afterwards formed into 
blocks of any desired size and form, and dried for use, any suitable ma- 
chinery or being employed for such purposes. 

1553. J. Howartu, Andover, Essex,“ Apparatus for distilling coal, shale, 
and other carb bat "—A com ication. — Dated 7th 
June, 1865. 

The patentee claims distilling coal, shale, or other cart bst 
for the production of Sa vapours, and other volatile products, by 
passing through the ial to be acted upon a current of superheated 
steam in one body, in a vertical plane, or nearly so, through an upright 
retort, that is, so that a body of superhea'ed steam shall come io contact 
with every portion of the said material, as set forth. Also so combining 
devices for superheating steam flues for the passage of combustion, and a 
suitable retort or retorts containing carb mate as to cause the 
internal heat, or that caused by the superheated steam, to always pre- 
dominate over the external beat, and perfurm the work of canasiing the 
liquid and volatile products from the contents of the retort or retorts, 
without producing destructive distillation, substantially as described ; also 
the dou bered upright retort, arranged and operating as described, 
and for the purpose fied. 

1554. A.C. Hunpsrson, Charing-cross, London, “‘ Tanning hides.”—A com- 
munication.— Dated 7th June, 1865. 

This new process for tanning hides differs essentially from any process at 
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present employed, i bh as it b in one single operation all the 
various and well-known stages through which hides have to paxs to be con- 
verted into leather. The skins are cleansed and macerated, and the hair 
removed in the usual way, after which they are subjected to the improved 
process, which is a combination of chemical and mechanical means, and is 
as follows :—The chemical process consists, First, in the preparation of a 
tan, liquid isting of a d tion of 4} 1b. of green or birch bark, 
4} ib. of cutechu, and 2}1b. of sumach, and 12 gallons of water ; this liquid 
is prepared in a closed vessel or digester, such, for inst , as the papmi 
pot, which permits of the temperature being raised a little above the 
atmospheric pressure, and yet not sufficiently high to disorganise the sub- 
stance ; the whole is reduced to a density of 45 deg. Reaumur. The quan- 
tity above mentioned is sufficient for 1 cwt. of hides. Secondly, by the same 
method a decoction is prepared from 2} Ib, of oleaginous seeds, such as 
linseed, colza, lichen, or marine moss, and the like, to which are added 
tallow, olein, or other fatty matters which produce a mucilaginous and 
unctuous mixture. Thirdly, a sulution of the following metallic oxides or 
salts, such as chloride of iron, sulphate of alumina or chromium, in the 
proportion of from two ounces to one pound, according to the strength of 
the same and the quality of the leather to be produced ; to which are added 
the recently employed antiseptics, such as pinic acid, creosote, or their 
equivalents, in the usual proportions, that is to say, from 1-3000 to 1-100, 
according to the degree of purity thereof. For instance, should Dr. 
Calvert's carbolic acid be used, one ounce in 100 gallons of water will be 
sufficient for preventing decay, whereas, if common tar oil be used one 
gallon in one hundred will be necessary. These three liquids having been 
prepared se,arately, as above described, are now all mixed together as well 
as their natures will admit, and form an emulsive liquid, which is poured 
into a vessel or apparatus furnished with a man-hole, and capable of being 
hermetically closed ; the skins are then placed therein, where they are fulled 
by the action of the apparatus. The apparatus, which may be made of iron 
or wood, or of both combined, and of any suitable dimensions, is, by prefe- 
rence, of a polyhedrous form and supported by two pedestals, the axles 
turning in bearings connected therewith, the pedestals being mounted on 
an appropriate frame. . In the interior of the vessel, and fixed to one of its 
sides, isa number of triangular pieces of wood rounded at the edges, aud 
placed at equal distances, and between the spaces of each are pla pro- 
jecting pieces, also of wood of different heights and sizes, which act as 
fulling sticks. A rotary or oscillating motion is communicated to the 
apparatus by means of a leather band, and while in motion the skins, con- 
tinually fulling on the sticks or projections, become thoroughly fulled and 
impregnated with the various ingredients forming the emulsive liquid, 
oan » Ag mechanical contrivance, forces them into the cellular tissues 
of the skins. 








— 


Crass 9,—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1510. F. Knignut, Burton-on-Trent, “‘ Economic boiler for hot water appa- 
ratus."—Dated 13st June, 1865. 
d of 


| invention may also be employed for cutting or dividing tubes as hereinafter 
explamed. The patentee makes each of the dies in two parts divided 
longitudinally, that is, ina direction at right angles to the cutting threads on 
the said dies. The said halves of the dies are connected together bya pin 
situated in a cylindrical hole betwcen them at their point of janction. The 
said hole is not made equally in the halves of the die, but the greater part of 
it is situated in one half oniy, in which part of the hole the pin described is 
placed, and upon which pin the remaining part of the hole in the other half 
die fits when the halves of the die are put together. In the back die the pin 
may be central and fixed in the back end of the stock. The said halves of 
the dies are thus firmly locked together. The outer side of each half die his 
a dovetail recess made in it, which recesses work upon dovetails on the sides 
of the opening in the stock, the said dovetails extending from top to bottom. 
In fitting the dies in their places in the stock one half die is first put upon 
the dovetail at one side, and the other half die is then placed upon the dove- 
tail at the other side of the opening in the stock. The latter half die is then 
moved upon the first half die, 60 as to Jock or connect them together by 
means of the pin situated between them. Both the movable and fixed dies 
are fitted in the stock in the way described. In converting a stock of the 
construction described into a tube-cutter the patentee substitutes for the 
screwing dies described dies having only one cutting edge. 

1528. E. EasTmMay, Central-street, St. Luke's, London, “‘ Apparatus for 

measuring the human figure for garments.”—Dated 3rd June, 1865. 

This inventicn cannot be described withcut reference to the drawings. 

1529. J. Steruenson, Marylebone, London, ** Umbrellas, parasols, and sun- 
shades.” —Dated 5th June, 1865. 

This invention relates to an apparatus to be attached to the ends of the 
ribs of umbrellas, parasols, and sunshades, for securing the edge of the silk, 
cotton, alpaca, or other fabric of which the umbrella, parasol, or sunsbade is 
made. The invention consists in a small hollow cap composed of japanned 
metal, brizht metal, or any other suitable material, and made in any 
ornamental design. ‘The upper portion of the hollow in the said cap is to be 
made with a female screw to fit a corresponding screw on the extremity of 
the ribs of umbrellas, parasols, or sunshades. The said cap may also be 
made of india-rubber or gutta-percha, or other equally elastic material, but 
in this case the screws would be dispensed with. ‘he lower portion of the 
said cap is to be made large, so as to embrace the silk, cotton, alpaca, or 
other fubric which is to be secured by pinching the cap by means of a 
pincers or other suitable apparatus. The fabric of which the umbrella or 
parasol is made is reudered thieker and stronger, and, consequently, less 
likely to wear down the foid between the ribs, by applying a strip of india- 
rubber solution, or other waterproof solution, or a strip of chemically- 
2 ua waterproof fabric, on the inside between the ribs.—Not proceeded 
with. 

1631. C. Dg Beraur, Strand, London, “ Manufacture of rivets.”—Dated 5th 
June, 1865. 

This invention has reference to machinery or apparatus for forming, 
trimming, or finishing the heads of rivets by punching off the “‘ fin,” or burr, 
or rough irregular edge at the base of the head with which they are in the first 
instance produced or delivercd from machines of various descriptions, the 
said tinning being effected by tubular or annular punches and dies, through 
which the rivets are passed as they are acted upon successively. The inven- 
tion embraces the following features used in any convenient combination or 





This invention consists of a rectangular grate or furnace, 
tu es attached toa fiont, which may be parallel at its base or curved, the 
sa d front being also hollow, and connected at its end to a hollow cylinder, 
th outer surface of which the patentee prefers to be corrugated from end to 
en for the purpore of increasing its surface, while the inside or concentric 
surface may be plain or also corrugated, if preferred ; and such corragations 
may be opposite the exterior line cf such corrugation, or intermediate, and 
may be Jongitudinally or transversely. This annular or hollow cylinder is 
closed at its front end in that portion of it that fills up the space between the 
external corrugated surface and the concentric surface within. At the back 
end of the cylinder and K grate a chamber is attached, formed 
cither of cast iron or of boiler plate, with an ingress water-way on its 
bottom, and an egress water-way on the top. This chamber he makes of 
the combined form of the annular y gy oad and the grate before referred to, 
but shallow, that is, not to extend far from the influence of the fire, which 
has a flue-way extending back from the grate, and rises up to come forward 
through the cylinder before referred to, and from thence to be conveyed 
around and back by flues in the brickwork to the stack or chimney. The 
rectangular hollow front frame of the grate he connects by a hollow pipe, 
tube, or casting to the hollow annular opening in the cylinder; thus, 
in action, the tubes that surround the fire snd the hoilow corrugated 
annular cylinder above, as well as the flue-way at the back of the grate, are 
filled and surrounded with water, so that the whole action of whatever 
combustibles may be used is brought into immediate contact with the parts 
containing the water to be heated; and which, according to the fire, is 
speedily brought to a boiling point and maintained with a relative small 
proportion of coal or fuel. 

1513. W. E. Newton, Chancery-lane, London, *‘ Pocket lantern.”—A commu- 
nication.—Doted lst June, 1865. 

This invention cannot be described without reference to the drawings. 

1514, W. E. Newton, Chancery-lane, London, ‘‘ Machinery for raising the 
ro of woven or other Jabrics."—A communication.—Lated lst June, 
1865. 





The patentee claims, First, raising the pile of the fabric by operating 
upon the latter with teazles, cards, brushes, or other pile-producing appa- 
ratus, in different directions, such as longitudinally and t sely. 
Secondly, the arrangement of apparatus or mechanism set forth, wyereby 
this compound operation may be effected in one and the same machine. 
1516. J. Nutraut, Patricroft, near Manchester,“ Valves for steam and other 

fluids and liquids.”— Dated 2nd June, 1865. 

This invention consists in making steam and other valves of a segmental 
form, aud fitting the valve in a cylindrical case or box; the spindle of the 
valve passes at one or both ends through a stuffing-box in the lid or lids of 
the box or case, and to it is or are fixed one or more projections with recesses 
containing springs which act on the segmental valve and hold it against its 
face. When the valve is opened by a handle fixed to the spindle, or other- 
wise, the steam or water, or other liquid or fluid, is at liberty to flow freely 
through the valve box and through an opening in the bricle which connects 
the valve to the valve spindle, thus allowing an uninterrupted curreut to pass 
from one pipe to another when the valve*box is placed in a line of pipes. 
1517. T. Paitcuarn, Wednesbury, “ Furnaces used in the manufacture of 

welded ivon tubes ”— Dated 2nd June, 1865. 

The patentee claims introducing a blast or blasts of air into the heating 
chambers of the said farnaces, by preference at the leading or fire-place end, 
and nearly opposite the bridge, the said blast or blasts being delivered imto 
ignited’ fue! so as thereby to produce a gaeous combustible mixture, by 
means of which, and the fire from the fire-place, the strips or ske/ps in the 
heating chamber are rapidly and uniformly heated. 

1518. R# A. BRooMAN, F’ieet-street, London, “ Blectro-magnetic clocks and other 
time pieces."—A communication.—Dated 2nd June, 1865. 

This invention consists in the employment of electricity to set timekeepers 
going directly by electro-magnetism in such manner that the electric current 
only exerts its action when the pendulum is reduced to a fixed minimum of 
oscillation, and that a new impulse by electro-magnetic power only takes 
place when the force of the preceding impulsion is spent; it is, therefore, 
the clock itself which regulates the supply of electricity after a time depend- 
ing upon the power of the battery with a constant current or not. 

1620. G. Kuyt, High Hoiborn,and W. H. West, Orange-street, Red Lion- 
4 uare, London, “* Apparatus used when boiling milk.” —Dated 2nd June, 
365. 





This invention consists in applying to vessels in which milk is boiled 
Apparatus so constructed that when the milk boils it shall be caused to 
tlow up the interior of the apparatus over the top thereof, and desceud down 
the outside, by which the miik wilt be prevented boiling over the vessel in 
which it is boiled.—Not proceeded with. 

1522. F, J. Bouton, Bruton-street, and H. Marurson, Hackney, ‘* Pro- 
ducing printing surfaces.” —Dated 2nd June, 1865. 

This invention has fur its object to produce printing surfaces on stone, 
zinv, Or other metal or suitable substance, partly by the agency of light, and 
partly by the action of chemical avents on the sarfaces to be operated upon, 
so that the sur/aces, when prepared, may be used for printing therefrom 
pet = ink, as is well, known in lithographic, zincographic, and other printing 
sulaceg, 

1527. OC. Tayior, Birmingham, “ Tube-cutters and screw stocks.”"—Dated 3rd 
June, 1865. 

These improvements in tube-cutters consist in constructing and arranging 
the parts in the manuer hereinafter described. The body of the tube-cutter 
consists Of a hooked or claw-shaped hollow support, the said support being 
angular and open at one side. Within this support the tube to be cut or 
divided is to be placed. Made in one piece with the said support is a hollow 
<ylindrical block, in @ hole in the axis of which a screw box is made, the 
said serew box veing cut out of the solid. In the said screw box a screw 
works, Ove end carrying a hanele by which it is turned, the opposite end of 
the said screw being counected to a rod which carries at its end a circular 
‘utter, This cutter rod works in one end of the holiow cylindrical block 
described, and is capable, by the motion of the screw, of advanced from 
and wi-hdrawn into the hollow viock ; but the said rod is imeapable of a 
rotary merion. The bottom of the support ons the cylindricai block is 
revessed Or cut away, and in the said part the cutter rod is partly 
embedded. Tue said recessed part constitutes a bearing or support for the 
cutter rod, and prevents lateral motion in the said rod. The tube to be cut 
or divided being placed in the hollow angular support, the circular cutter is 
advanced against the tube by turning the handle of the screw. By rotating 
the tube-cutter about the tube as a centre, and graduaily advancing the 
cutting tool, the tube is cut or divided at the part situated in the hollow 
support. The improvements in screw siocks consist in constructing the 
cutting dies of screw stocks, and the Of the stock into which the said 
dies are fitted, in the manner he ter explained. This part of the 


parately :—First, the machines are made with a pair of stationary cics, 
and a corresponding pair of moving punches or rivet holders, the dies being 
situate at opposite extremities or ends of the frame, and in line with each 
other, and the rivet holders being carried by, and at opposite extremities or 
ends of, a reciprocating carrier moving horizontally between the dies, and 
having the line of motion corresponding with the line or relative position of 
the dies, as above set forth. Secondly, the carrier is made to work in guides 
or slides, and motion is given thereto by acrank pin, or by an eccentric 
working into a slide block moving vertically in the carrier. Thirdly, the 
shaft of the crank pin and the crank pin are cast in one piece, the body of 
the shaft being made large enongh to allow of the crank pin giving sufficient 
throw and being strong enough for its work. Fourthly, one end of the 
shaft is made to carry a driving wheel, and the opposite end, excepting the 
crank pin thereon, is faced for the carrier to bear against, so as to steady it 
in its vertical position. Fifthly, the die-holding extremities of the frame are 
Constructed in the manner immediately next herein stated, conveniently 
to admit of a boy or attendant at each end having free access with both 
hands from either side to place the unfinished rivets into the holder, and to 
push out the finished ones if necessary, and with this object the brackets or 
arms Or parts of the frame actually carrying the dies are made to project 
upwards, and to a small extent laterally from the frame of the machine, and 
those surfaces of such brackets which are immediately beneath where the 
burrs or cuttings fall are made inclined to prevent the said burrs or cuttings 
lodging, or to permit their being easily removed. Sixthly, the carrier is 
made to hold withia it and behind cach punch or rivet holder a safety or 
crushing piece, intended to yield by breaking in the event of undue strain, 
and thus to preserve the machine from injury by purposely sacrificing the 
crushing piece. And, lastly, so fitting the machines with dies and with 
punches or rivet holders that the several tools may be changed according to 
tha size required. 

1532. C, De Brreve, Strand, London, “ Apparatus for bending and 
straightening angle iron, T-iron, and other iron bars.”—Dated Sth June, 

This invention comprises a compact form or character of machine 
admitting of the angle, or T, or other iron bars required to be bent or 
straightened, being passed between rollers revolving horizontally mounted 
on vertical shafts, and having the gearing or the principal parts thereof 

laced between a pair of paraile! horizontal plates or frames, the lower one 

ing & bed-plate or frame, and the upper one being supported therefrom by 

strong pillars at the corners or in convenient positions. (Two vertical shafts, 
both driven by the gearing, pass through the upper plate or frame, and 
carry drawing rollers, being also resistance rollers, against the peripheries of 
which the iron is pressed by means of a third bending or pressing roller. 
This roller turns in a vertical stud or spindle, which is carried by a slide 
working on the upper side of the upper plate or frame; this roller is not 
driven, but is sufficiently large in diameter to allow of grooves being maue 
in it of the form and shape of the angle, or T, or other iron to be operated 
upon, the periphery of the said roller, or of the bottom of Its groove, or of 
both, being caused to press or bear against the opposite side of the iron to 
be acted upon by the slide being pressed towards the driving roller by means 
of a screw drawing it towards them. The screw is i ded to be tightened 
up by degrees as the iron to be bent is passed backwards and forwards 
successively between the roilers, so as by a single operation, or gradually by 
a series of such operations, to produce the amount of curvatuie required. A 
fourth or steadying guide roller, not above described, is also carried by and 
turns loosely upon a stud or spindle on the slide, so situate that the said 
roller may lie closely against the iron to keep it in the right position in the 
bending roller. This is intended more particularly to be used when two 
angle irons are put into the machine to be curved together. The several 
rollers are to be recessed or shaped to receive the particular angle, T, or 
other shaped iron to be bent.—Not proceeded with. 

1533. C. De Brreve, Strand, London, “ Manufacture of ivon piers or 
erections appiicable more especially for carrying bridges at high eleva- 
tions, or available for sheer legs and lighthouses."—Dated 5th June, 
1865. 

This invention cannot be described without reference to the drawings. 
1535. P. Coomnes, Liverpool, ‘‘ Apparatus for separating the whey from the 

curd in the manufacture of cheese.” —Dated 5th June, 1865. 

In carrying out this invention the patentee constructs a pump of any 
ordinary kind, preferably made of metal, and with metallic valves, and he 
makes the lower end of the section pipe of fixe wire gauze, or of finely 
perforated material, or, which he greatly prefers, he surrounds the lower end 
of the suction pipe in and by wire gauze or finciy perforated material made 
to resemble a vessel covered times jarger than the diameter of the suction 
pipe. The said pump, with its perforated or open-work lower part, is 
provided with a stand, and when it is to be used the lower part is placed in 
or amongst the coagulated milk, from which, by operating the pump, a 
regular and continuous extraction of the whey is effected, and such whey 
may be discharged at the delivery nozzle, or forced to any desired place. 

1536. A. J. ASPINALL, Treebrook, near Liverpool, ‘* Hand stamp for printing 
letters, numerals, and other sigures.’—Dated 5th June, 1865. 

This invention has for its object an improved hand stamp for printing 
letters, numerals, and otber figures, such as post-marks on letters, and 
other lke impressions, and consists of a handle or shank, the lower end of 
which is formed with a pair of forked jaws or standards, between which are 
mounted on a transverse axle wheel, on the periphery of which are engraved 
the numerals, letters, or other devices required. On the end of the fork is 
fitted an oval, square, circular, or other suitably-formed frame or plate, 
which may be engraved, say, in the case of a post-marking stamp, with the 
name of the town, and so forth, and through which plate a mortice or hole is 
furmed in the centre thereof, so as to allow the wheels (on the peripnery of 
which are engraved the letters and figures for impressing the date, that is to 
say, the mouth and day of the month and year, when required) to revolve 
and be brought up flush with the surface of the fixed frame or plate. In 
one modification of this date-impressing stamp one wheel may be used, upon 
the periphery of which are engraved the names of the twelve calendar 
months, but m the case of the numeral! wheels the patentee prefers to have 
only one series of numerals on each wheel. If preferred, in place of engraving 
the whole of the letters required to spell each separate month on one whee, 
two or more wheels may be substituted therefor, for the purpose of reducing 
the number of letters required to spell the names of the months. The 
wheels, on the periphery oi which are engraved the jetters and numerals, are 
held in position by means of transverse locking pins or bolts, which pass 
trong the sides of the frame standard and into hojes formed in the side of 
the wh 
1837. J. A. Woopsury, & p gs, Chancery-lane, London, 

“* Paper or cloth-lined paper collars.” —Dated 5th June, 1865. 
This invention consists, chiefly, in giving to the surface or surfaces of 
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paper collars the appearance of linen, or other woven material, by passin; 

the paper between a pair of pressure rollers, one of which at least is cove 

with linen fabric, or other substance suitable to secure the desired result.— 

Not proceeded with. 

1539. J. H. Jounson, Lincoln’s-inn-fields, London, “‘ Corks or bungs sor 
closing bottles and other receptacles for liquids."—A communication.— 
Dated 5th June, 1865. 

This invention consists in making one or more annular grooves round 
corks or bungs intended for closing bottles and other receptacies for liquids, 
and in introducing into such annular groove or grooves a ring or rings of 
caoutchoue, gutta-percha, leather, or of any suitable elastic material, whereby 
a more effectual closing of the neck or orifice of the bottle or other liquid- 
holder is obtained. 

1544. J. Kennepy, Elgin-road, Notting-hill, ‘‘ Method of submerging tele 
graphic cables.”—Dated 5th June, 1864 

This invention consists, principally, in submerging marine telegraphic 
cables by suspension, instead of Jaying them at the bottom of the sea, as 
usually done. In carrying out the invention the patentee proposes to 
suspend the cable by means of lives, cords, or chains of any suitable materia! 
from buays, or other similar contrivances, placed at suitable intervals along 
the line of communication, and floating at the surface of the water, so that 
the submerged cable shall be suspended, say, at a depth of about from 
100 fathoms to 200 fathoms below the surface of the water from coast to 
coast. 


1548. H. H. and J. F. G. Kromscuroepsr, Church-road, Iaverstock-hiils 
“ Dry gas meters.” —Dated 6th June, 1865. 

According to one part of this invention, in place of employing circular 
discs of metal, and in place of employing strips or fillets of leather fastened 
or sewn together, as is most generally the practice, the leather for forming 
the flexible chamber of a dry gas meter is obtained by cutting the central 
porti: n from a square or oblong piece of leather. The square or oblong ring 
of jeather so obtained is fixed 10 two square or oblong frames, the corners or 
angles of which are rounded off. By this construction the form of the 
flexible or collapsible chamber will be well adapted to work in a rectangular 
outer case ; besides, there will be no seams in the leather, and the leather 
is not injured by blocking. 





Cai, AnD Co.—The works of Cail and Co. at Paris have been 
burned to the ground recently, and over 3,000 hands thrown out 
of employment. Temporary premises are to be erected forthwith, 
in order that work may be resumed and the men savel from pecu- 
niary distress. 

Tue Ramway Iron Trave or tHe Unirep Srares.—The extra- 
ordinary manuer in which the railway iron trade of the United 
States is extending itself must have been noticed by all who are in 
auy way connected with our siderurgical industry, the subjvined 
statistics of rolling mills, making railroad iron, showing the capacity 
of the several works, and the locality in which they are situated, 
cannot, therefore, fail to be generally interesting. Of the works in 
question it will be seen that the greater number are located in 
Pennsylvania, the advantage of beiug in the immediate vicinity of 
the great coalfield naturally inducing a large number to select that 
State as the most desirable for operations; hence it happens that 
while Pennsylvania has no less than fourteen works, New York, 
with all its advantages as the chief seat of commerce in the States, 
bas but five, while Ohio, the next in rumerical order, has three 
only. Massachusetts, Maryland, Western Virginia, Kentucky, and 
Illinois have two works each, and the remaining six works are ore 
in each of the States of New Jersey, Indiana, Michigan, Missouri, 
‘Tennessee, and Georgia. As the English ton is nearly one-eighth 
greater than the American ton, it follows that in comparing the 
figures below (which represent tons of 2,0001b.) one-eighth must 
be deducted ; thus the total present capacity will be rather less than 
580,000 tons English. 


TABLES OF ROLLING MILLS MAKING RAILS IN THE UNITED 
STATES. 
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Bay State lronworks ../Boston, Mass... ../1847/ 1g | — | 16 | 6 22,000 
Washburn Rolling Mill..| Worcester, Mass. aot ft os | aoe lool SE OR0 
Rensselaer Rollivg Mill..|froy, New York  ...1853) _ | 14 | 12 | § 4v,0u0 
Langdon Rolling Mill ..|Spuyton Duyvel,N.Y. — | _ | — | — — 24,000 
Syracuse Rolling Mill ../syracuse, New York 1865) | ~|— | -) — 
Elmira Rolling Mill ..'Elmira, New York... — | _ —| — '— 20,000 
Union Ironworks .. ..|Buffalo, New York..|186") }4, — | 15 5 28 000 
Trenton Ironworks.. ..|Trenton, New Jersey |i845| 39 | 10 | 17 9 1 ’.000 
Allentown Rolling Mill..'Allentown, Penn. ../!860/ 35 | —| 8 5,13 000 
Bethlehem Rolling Mill..' Bethlehem, Penn. ../1862) 34/ —| 6  2/18,( 00 
Palo Alto Rolling Mill ..' Pottsville, Penn. ../1855) _ | — | — —/ 12,000 
Pottsville Rolling Mill ../Pottsville, Penn. ../185.|} 7] —| 3) 2 7,000 
Pheonix Rolling Mill _..|Phonixville, Penn,..}1836} _ | — | — |— 30,000 
Safe Harbour Kolling Ml.|Safe Harbour, Penn,|l=4s} _ | — | — — 14 v0u 
Columbia Ironworks ..| ‘olumbia, Penn. ../1854) 3| 6! 5 | 3 12,000 
Lochiel Roliing Mill __..| Harrisburg, Penn. ../1865) 39 | — | 14 | § 301090 
Pennsyivania fronworks | Danville, Penn. [1846] 17 | 31 | 14 | 4) 33,000 
Rough and Ready Rig.Mill| vanville, Penn. ../1847) 1g | —| 6 | 4) 11,000 
Lackawanna Rolling Milljscranton, Penn. ..|1847| — | 48 | 12 | 6 31,000 
Cambria Rolling Mill ../Johnstown, Penn, ; {i853} 39 | — | 22 6 5d 000 
Brady's Bend Rolling M1.| Brady’s Bend, Penn.|i841} _ | — | — |—| 22,0u0 
Superior Ironworks _..|Pittsburg, Penn. ..|1865) | — | — | -|18,0°0 
Mount Savage Rig. Mill-|Mt. Savage, Maryld./1840; _ | 10 | 7 | :| 20:00 
Washington Rolling Milis| Wheeling, W. Virg.|(854] — | — | — |—/ 10,000 
Crescent Rolling Mills ..}Wheeling, W. Virg.|) — | —| —| — | = 
Lake shore Rolling Mill |Cleveland, Ohio | 185: last alae | 34,000 
Newberg Rolling Mill ../Cieveland, Onio  , .|1857] 5 }" 16 | , 
Cincinnati Rolling Mills |Cincinatti, Ohio ..) — | —/| — | — |-/:5,000 
Covington Rolling Mill..| ‘ovington, Kentucky |(554) | 7 | 7 2 16,000 
Louisville Rolling Mill ..) Louisville, Kentucky} — | — | —| — (— 10,00 
Indianapolis Rolling Miii|[udianopolis, Indiana|1857) _ | — | — |—|30,000 
Chicago Rolling Mill ../Chicago, Illinois ./:855) 2 | 17 |10/ 36,000 
Union Rolling Mill.. _..|Chicago, Illinois ..|1863) 9 | 12) 7 | 4/14.0U0 
East St. Louis Rolling Mi. ome —|—| — | — |—| 80.000 
Wyandotte Rolling Mill | Detroit, Michigan ..|{85 | — | — | — | - 20,000 
Laclede Rolling Mill _ ..|St. Louis, Missouri..|!856) 9@|12| 7 | 4) 10,000 
Chattanooga Rolling Mii:| Chattanooga, Tenn, | (563) — | —| 6 | 2 9,000 
Atlanta Rolling Mill ..|atlanta, Georgia ../(599} — | —| 6 | z| ¥,v00 
Canton Rail Mill .. ../Baltimore, Maryland|!865) 4 | —| 6 | 2) 9,000 
Total 2. oc sol cc cc ce co oof +9} 190/153 | 228 93/741000 











Where statistics as to capital invested and men employed have been 
collected, the works appear to have recompensed the capitalists for 
their enterprise, but the works appear to change hands moro 
frequently than would be expected if the success achieved were 
unequivocal. In the Bay State Ironworks 243,000 dols. were 
invested, and 500 men are employed ; the Renssellaer Rolling Mill, 
whose products are sold in the vicinity, has a capital of 300,000 dols., 
and employs 480 men; tbe Langdon Rolling Mill, with 400,000 dols. 
capital invested, employs 200 men. The Elmira Rolling Mill has 
1,000,000 dols. invested, yet employs but 110 men; the Uniou 
Ironworks has 800,000 dois. invested, and employs 800 men; the 
Trenton, with 1,000,000 dols. capital, also employs 800 men. The 
Bethlehem’ Rollirg Mill, with 50,000 dols. invested, employs 6:0 
men ; the Pottsville Rolling Mill, «ith 250,000 dols capital, employs 
125 men—this company paid 2,004 dols. to the railroad company 
for freight in 1864. The Lochiel Rolling Mill is making 50 tons of 
rails per day. The Pennsylvania Ironworks has 1,125,000 dols. 
invested, and has paid 175,000 dols. to the railroad for freight. The 
Rough and Ready Rolling Mill employs 350 men. The Lackawanna 
Rolling Mill, with a capital of 2,000,000 dols., employed 1,500 men 
in 1864. The Mount Savage Rolling Mill has 6,000,000 dols. 
invested, and employs 400 men. The Washington Rolling Mill 
has a capacity for 25 tons of rails per day, but is seldom iu operativn. 
At the Lake Shore and Newberg Rolling Mills 500,00 dois. are 
invested, and 500 men employed. The Louisville Kolling Mill 
re-rolled a few rails, but, finding it a losing business, stopped. 
The Chicago Rolling Mill has 500,000 dols. invested, and employs 
300 men. The Union Rolling Mill has 175,000 dols. invested, and 
employs 225 men. ‘The Wyandotte Rolling Mill has 200,000 dols. 
invested, and employs 125 men. Most of the works bave one train 
of three high rolls, but the Cambria Ironworks bas two trains.— 
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Coat iv Paussia.—{From our Correspondent ) 
coal raised from Prussian mines last year was 16,547,744 tons, of the 
value of £4,131,050. This production was in excess of that 
effected in 1863, and is of considerable importance. Nevertheless, 
Prussia imports also a good deal of coal annually from Eugland. 
Entering as she is upon an important industrial career, she is 
obliged to do so. 

Society or Enorneers. — On Friday evening last the annual 
dinver of the Society of Eugineers took place at the Bridge House 
Hotel, London Bridge, Mr. William T. Carrington, the president, in 
the chair. There was a very good muster, and among the members 
and other gentlemen present were Mesers. A. Williams, R. M. Ordish, 
Z. Colburn, R. M. Christie, B. Latham, F. W. Bryant, Vaughan 
Pendred, S. Owens, P. F. Nursey, W. Pickering; Henry Dircks, 
W. Rigby, H. P. Stephenson, W. H. Lefeuvre, L. Olrick, W. 
Roberts, E. Winscom, W. Walter, J. Warren, C. Bi Loughman, 
Captain Jones, and Lieutenant Scctt. Mr. Toole acted as toast- 
master. After the usual loyal and patriotic toasts hid been duly 
given and hovoured, the toast of the evening, “ Success to the 
cociety of Engineers,” was proposed by the president, who, in the 
Sourse of his remarks, observed that the Society of Engineers had 
been established eleven years. When he (the president) joined it, 
ten years since, it had only sixteen members, and its meetings and 
papers were alike of a very limited character. The progress of the 
society, its present position and prospects, were ably delineated by 
Mr. Alfred Wiiliams, the indefatigable honorary secretary, and with 
whose name the toast had been coupled: In the course of his 
remarks, Mr. Williams observed that the society had prosressed 
steadily, but had obtained perfect success. He hoped that in the 
years to come it would advance as surely and safely, though he 
could hope that its progress would be faster. At the annual dinners 
the number of inmembers preseut had varied, but the present was a 
larger gathering than any which bad preceded it, and therefore this 
might be regarded as one mark of success, On the Ist of January, 
in the present year, the society numbered 309 members. During 
the year 69 associates and members had been elected; this would 
rake a total of 378, but from this number a few deductions had to 
be made on account of deaths and resignations. At the annual 
meeting, held on the 11th inst., a series of resolutions were carried, 
embodying a total alteration of all the amounts paid in support of 
the society, which was likely to be much benefitted thereby. Instead 
of the income for 1866 being £317 7s. 6d., as it would have been at 
the old rates, it would be £588 16s, 6d., supposing the number of 
members and associates remained the same as at present. The funds 
which accumulated would be applied towards providing a house for 
the society, comprising a meeting-room, readivg-room, and library. 
Mr. \William Fairbairn, of Manchester, who was expected to have 
been present at the dinner, bad, in anticipation of the formation of 
the library, already sent some valuable books. The council bad 
made arrangements for the yearly exchange of “Transactions” 
with the Welsh, the Irish, and the Scottish Institutes of Engineers. 
The Society of France sent their publication weekly. While on the 
subject of books, he might mention that the society's last volume 
had been sent almost all over the world. Much advantage must 
arise from sendivg out the society’s proceedings promptly. The 
financial position of the society was highly satisfactory, and was 
likely to be much more so very shortly. Since the beginning of the 
year there had been received £105 for life subscriptions, £53 for 
entrance fees, £290 for annual subscriptions, and £59 for books. 
There was deposited at interest at the London and Westminster 
Bank the sum of £107 10s., derived from life subscriptions, to form 
the commencement of a building fund. ‘That fund would go on 
accumulating. Larly in the present year a proposition was eet on 
foot for a permanent fund, and the council and many members had 
so well supported it that up to the present time there were £220 
subscribed to that fund. He believed that there was no question 
that in the course of time the society would stand in a very pro- 
minent position. It was gaining not only members, but also a good 
standing before the public. This toast was followed by several 
others of a special and complimentary character, after which the 
meeting broke up, having spent a pleasant evening. 

Tae Merroporiran Fire Bricgape.—The nature of the communi- 
cations which had passed between the Metropolitan Board of Works 
and her Majesty’s Secretary of State for the Home Vepartment, the 
Right Honourable Sir George Grey, and the Committee of the Asso- 
ciated Fire Insurance Companies, with regard to the formation and 
future maintenance by the board of a fire brigade for the metro- 
poli+, was stated in the last annual report of the proceedings of the 
board, aud the board then intimated their expectation that a bill on 
the suiject would be laid before Parliament in the next session This 
expectation has been realised, her Majesty's Government having, 
towards the middle of the last session, and after further communi- 
cation with the board and the fire insurance companies, introduced 
a bill into Parliament for carrying out the objects contemplated. 
During its progress it was attentively watched by the board, and 
such modifications and amendments as they considered necessary 
for protecting the interests confided to them were introduced therein. 
No substantial opposition was manifested with regard to the 
measure, and it received the royal assept on the 5th inst. The 
Act provides that, on and after the Ist of January next, the duty of 
extinguishing fires and protecting life and property within the 
nietropolis shall be entrusted to the board, and for that purpose they 
are to provide and maintain an eflicient force of firemen, and furnish 
them with all necessary apparatus, and are empowered to acquire 
statious for engines, &c, and obtain telegraphic communication 
between the several stations and other parts of the metropolis, All 
stations, fire-eugines, escapes, plant, and other property of the 
Fire Engine Establishment of the Insurance Companies are, on and 
after the same date, to vest in the board, subject to liabilities, in- 
cluding the payment of pensions; and the board are authorised to 
purchase stations, engines, and plant belonging to any parish, 
place, or body within their jurisdiction. The brigade force is to be 
under the command a chief officer, who ‘s, with the men, to be ap- 
pointed and removed at the pleasure cf the board. The board are to 
fix the salaries, and make regulations as to compensation in ca-es of 
accident or death, and as to gratuities. ‘Ihe expenses of the brigade 
are to be met by a contribution from the insurance companies, aiter 
the rate of £35 in £1,000,000 on the gross amounts insured by them, 
(the first quarterly payment to be made cn the Ist of January next); 
by a payment, as contribution, by the Commissioners of her 
Majesty's ‘Treasury, of such sums as Parliament may, from time to 
lime, grant, not exceeding in one year £10,000; and the remainder 
of the expenses by a rate on the metropolis, for the raising of which 
the board are empowered to issue precepts to overseers of the poor, 
but no contribution required from any parish or place is to exceed 
in the whole, in one year, one halfpenny in the pound on the fair 
aonual value of property rateable to the relief of the poor, to be 
computed on the basis of the county rate. The Act slso authori-es 
the board, with the consent of the Commissioners of her Majesty's 
treasury, to borrow apy sum not exceeding £40,000, and apply it 
for the purposes of the Act. A penalty, not exceeding 20s., is fixed 
by the Act with respect to chimueys on fire; whfch penalty is to be 
paid to the board. The board may permit their force to proceed 
beyond the limits of the metropolis for the purpose of extinguishing 
hres, on the owner of the property paying the expenses. All the 
powers of parishes, as to fire-plugs, &c., are transferred to the 
beard, The metropolis is, for the purpose of the Act, defined to 
mean the city of London, and all other parishes and places for the 
we being within the jurisdiction of the board. ‘The Act contains 
* provision empowering the board to make bye-laws for regulating 
the force ; and it also provides for the payment of compensation by 
Vestries to keepers of parish engines; the purchase and establish - 
ment of escapes; the services of volunteer brigades at fires; and 
for other matters of detail. Py the 28th section of the Act, the 
board aro authorised to delegate their powers to a committee ; apd, 
acting on that authority, they have recently referred it to ove of 
their committees to consider and report as to the course to be 
pursned for putting in force the provisions of the Act, on the 1:t of 
January Lexl. : 





The quantity of | THE IRON, COAL, AND GENERAL TRADES OF | 


BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 
(From our own Correspondent.) 

Paevimmnany Meetine: Mr. Jchn Hartley, the New Chairman: Prices 
Unaltered; Why Unaitered: Competition of New Districts— 
Amentcan Demann: /nereased Fears of a Higher Tariff—Inon in 
THe ContinentaL Markets: Fucts Relative to the Austrian Iron 
Trade: Prospects of the Continental Demand—Lorv Licarie.p 
AMONG THE LRonmASTERS: Proposed Application of the Factory 
Act to South Staffordshire—Pia Iron: High Rates Maintained— 
Harpwanss: folidays Continned—Coa: Good Trade—Pupviers 
AND THEIR Masters: Notices Given by the Men. 

Yesterpay (Thursday) afternoon the Preliminary Meeting of the 

Ironmasters’ Association of South Staffordshire was held at the 

Swan Hotel, in Wolverhampton. At this meeting the first alteration 

in the chairmanship under the new code, whereby a commit'ee 

manage the business of the asscciation between the general meetings, 
that committee to bo composed of members from whom the future 
chairman shall be selected. Mr. W. O. Foster, M.P., the first chair- 
man of the panel, had served his year of office, and Mr, J.,]artley, 
of the firm of Messrs. G. B. Thorneycroft and Co., of Wolver- 
hampton, became his successor in the order of rotation. The trade 
having suitably acknowledged the services of Mr. Foster, the chief 
business of the preliminary meeting was entered upon, and soon 
disposed of. The prices which should regulate the transactions of 
the firms in the association, it was resolved, should be the same as 
had prevailed for some time past. The “list” prices will 
therefore bo:—For bare, £8 10s., and the other descriptions 
in the usual proportion. The condition of the trade was not 
such as to warrant any change in prices. It is not easy to 
obtain list rates excepting in instances in which excellent 
quality is of the first necessity. Prices are kept from rising 
by the competition of North Yorkshire and North Staffordshire, 
where minerals are abundant, apd where their rapid development 
is the object chiefly aimed at, and to an extent also to the competi- 
tion of continental makers in continental markets chieily, but to 
some extent also in the markets of this country. With this com- 
petition, and with prices of pigs at their present height, the making 
of finished iron at some of the works is attended with only a slight 
margin of profit. But this must be borne with unti] the demand 

improves, makers being content simply to hold their own here. A 

similar state of things was passed through about eight or ten years 

ago. Pigs were dear, but owing to the competition which prevailed 
the prices of finished iron could not, for some time, be put up; but 
the improved demand came, and then profits could be realised. 

How near a similar period of improved demand is to the present 

times, will depend chiefly upon the course which trade will take in 

the next spring in America. 

The hopes that were being indulged respecting the market are 
considerably checked this week, by reason of the increased applica- 
tions from Transatlantic customers and agents that the iron that has 
been ordered should be shipped at as early a date as possible, so 
that it may arrive before the time at which any increased duties— 
if any—may be brought into operation. It is not, however, found 
that the fear of increased duties is giving rise to any considerable 
addition to the orders that are coming to hand. But there are few 
members of the trade who are not looking for an excellent demand 
from America next year, whether the import duties should be 
raised or not, always supposing that prices in this country should 
be kept from advancing. 

The advantages which some of the continental makers possess 
over ourselves in supplying their own and neighbouring countries 
may be inferred from the condition of the iron trade even in 
Austria. It isa fact that if the duties on iron admitted into that 
country were absolutely abolished, it is probable that England 
could uot supply Austria with iroa and steel bars, plates, &c., and 
only with such proportion of pig iron as might be necessary for 
mixing with the products of that country. England has some 
advantage in coal, but that is more than balanced in Austria by 
less carriage and cheaper labour; that is, supposing the Austrian 
ironworkers were economically managed, and sold at no more than a 
reasonable profit. To reduce or abolish the duties would compel 
such mavagement, and confine the makers to such a profit, 
No better example of this effect of competition can be given 
than the price of rails. At a time when the price of old rails 
was 3°50 per cent. and new rails were charged LI fl., an employé of 
the Southern Railway proposed that the company should put up for 
him a mill for rolling rails, that he should buy the old rails at 4f1., 
put the same proportion of new metal as the other woris, deliver 
the rai!s at 7°50, and return to the railway company 80 per cent. of 
the profit so made. The arrangement was effected. The costof the 
rails to the to railway company was under 6fl, per cent. Bat what is 
more, the ironworks that could not sell rails under 11fl, offered to 
reduce their price to 9°50 when these works were proposed, and 
now that they are in operation they sell rails at 7. 1: follows that 
the manufacture of rails was formerly carried on either at enormous 
profit or with excessive waste. In either case the cousumer was 
taxed beyond what was fair, and the Government obtained nothing. 
If the duties on iron and steel were abolished, or reduced to a very 
low point, the competition, which in this case was exceptionably 
obtained, would come regularly from foreign countries. England 
might sometimes profit if, under very low duties, her iron could be 
got into Austria; but Austria would always profil, because the 
Austrian ironmasters would, by greater energy and economy, bring 
his prices more nearly to the level of those existing elsewhere. 

It is nevertheless a cheering fact that already there are well- 
grounded expectations of a fair demand for some portions of the 
European market in the spring. 

The Preliminary Meeting was attended by Lord Lichfield, the 
lord-lieutenant of Staffordshire, who was desirous of so assisting the 
trade as that the proposed application of the Factories Act to South 
Staffordshire should be made as suitable as possible to the réal needs 
of the district. His lordship’s good offices were heartily recognised. 

Subjects connected with proposed new railways aud the revised 
railway rates were also discussed. 

Pig makers keep firm in the demand of rates, which are quite 5s. 
higher than those of last preliminary meeting. 

Coal is in good demand, and prices are firm. 

Ia the general trades there bas scarcely anything been done since 
our last, and few of the ironworks have began sivce Christmas. 

At Bilston the puddlers at two works—those of Messrs. Jones and 
Murcott, and one of the works of Mr, T. Rose—have given their em- 
ployers notice that they shall cease work to-morrow (Saturday) 
nigiit, for no other reason that their employers are aware of than 
that they have presumed to bring some of them before the magis- 
trates for neglect of work. 








ContINENTAL TeLeGraruic ConvenTion.~-An imperial decree has 
just been published in Paris promulgating a convention, concluded 
in May last, between France on the one part, and Belgium, Austria, 
Baden, Denmark, Spain, Greece, the city of Hamburgh, Italy, 
Holland, Portugal, Prussia, Russia, Saxony, Sweden and Norway, 
Switzerland, Turkey, and Wurtemburg on the other, and which 
has for its object the organisation of the entire telegraph system, 
and the establishment of a fixed international tariff. The despatches 
are classed under three heads—thosoe of the State, or Governmental 
despatches, those connected with the public service, and, lastly, 
private telegrams. ‘The tariffs will affix the amounts to be received 
by each country as regards transmission, receipt, and transit. The 
ratifications have becn exchanged between all the powers, with 
the exception of Greece, Portugal, and Turkey, in which 
there has been some delay, and the convention is to come into 
operation on the first day of the coming year. This arrange- 
ment will be of essential service to the commercial world by doirg 
away with inconsistencies, and setting up a regular and fixed scaie 
of charges, 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent ) 
| Tne Tron Trape or Waxes: Jacreased Firmness Evinced: Demand 

Jrom the States good: Another Attempt to Increase the American 

Import Charges: The Chilian Difficulty and its Influence on the 

Trade; Bars and Pig Iron; The Festive Season—Tin Piate 

Trave: Higher Prices for Charcoa’s and Terne—Tun Steam 

Coat rave; Proprietors well off for Orders: The Coal Traffic 

to Birkenhead—tlouse Coat ‘rape—IRon Axp Suipevinpina 

Yarps—Newrort Day Dock axp Suipsvinping Company—Re- 

roktsp Sroprage or Tak Macken Contrerrrs—Anoruer Frian'r- 

rUL CoLtiery Expiosion At Mertuyr: Commencement of the 

Inquest. 

Tue iron trade of Wales is on the whole a little firmer, and 
merchants are giving out their orders more freely than they have 
for the past few weeks, believing that the new quarter will not see 
any decline on present quotations. The demand for nails from the 
United States continues good, taking into account the season of the 
year and the irregularity which has and still marks the coming in 
of specifications from that quarter. 

The report of the desire on the part of American makers to rise 
the duty on British iron imported into that country is treated some- 
what lightly by South Wales proprietors, believing as they do that 
the American Government will never be so ill-advised as to adopt a 
course which, while it will benefit a few, willin reality lessen the 
revenue by the check it will give to imports from foreign countrivs, 
Throwing aside this report as an idle canard, there is every reason 
to believe that the American markets will receive large quantities 
of Welsh nails during the ensuing quarter. As it is, a fair sbare of 
the contracts which have arrived from that country has come to this 
district. The export trade to South America has been seriously 
affected by the blockade of the Chilian ports, but there are hopes 
that it will soon be raised by the friendly interposition of the 
Governments of England and France. As regards continental re- 
quirements there is not much cause of complaint, and a good trade 
is anticipated with France, Italy, &&. Makers of bars are doing a 
tolerably brisk trade, ond the ruling opinion is that it will b» 
unwise to attempt any advance on present quotations. In pig iron 
there is a pretty good business doing at full rates, which there is 
no doubt will be maintained. At this festive season of the year the 
men are “ playing,” enjoying their annual holidays, which will last, 
at least, a week, and, consequently, very little work is being done 
at the ironworks and collieries. 

The tin plats trade continues active, charcoals and terne being 
much inquired after at higher prices. Cokes are in tolerably good 
demand. 

The steam coal trade has ruled active, proprietors being well off 
for orders, and there are some large vessels at the ports taking iu 
coals for China and the East Indies. ‘The exports to America, tlie 
West Indies, and the Continent are about an average. An impetus 
has been given to the home trade to Birkenhead and Liverpool by 
the Great Western Railway Company lowering their tariff, so thata 
large quantity usually shipped by coasting vessels is now sent direct 
by railway. The requirements of the metropolitan markets show no 
alteration. In house coal, the demand, which was on the increase, 
has received a check, in consequence of the mild weather having 
again set in. 

At the iron shipbuilding yards a moderate amount of activity is 
displayed, and there are now five or six vessels on the stocks at the 
local ports. 

At the fourth ordinary general meeting of the Newport Dry Dock 
and Iron Shipbuilding and Ship Repairing Company (Limited), 
held at the King’s Head Hotel, Mr. Gratrex in the chair, a dividend 
at the rate of 10 per cent. per annum was declared, leaving a balance 
of £278 33. 8d. to be carried forward to the next half-year's account. 
Messrs. T. Powell, C. Nicholson, and H, Oakley, were re-elected 
directors, and Mr. W. Graham, jun., was appointed auditor for the 
ensuing year. 

It is reported that the Machen Colliery Company intend to close 
their works in consequence of an obstruction thrown in their way of 
sinking a new pit by the Rev. Augustus Morgan, the rector of the 
parish. The whste of the hands have received notice to leave. It is 
said that the company had been for some time anxious to sink a 
new pit about half a mile from the present one, and more adjacent 
to the Brecon, Merthyr, and Newport Railway, and that Lord 
Tredegar had partly arranged to grant a site which would have 
enabled the company to work all the coal measures and raise coal at 
a considerably less cost than they can at present. The Rev. A, 
Morgan, who is Lord Tredegar’s brother, opposed the scheme success. 
fully, and the result will be severely felt by the rev. gentleman’s 

arishioners. It is well known that the Machen Colliery Company 
have spent a large sum of money on the works, hitherto without 
receiving any return on their capital; therefore it looks hard that 
the mere whim of a reverend gentleman, who wishes to preserve his 
game, should be considered of more moment than the carrying out of 
works which would prove remunerative to gentlemen who have 
risked large capital in an undertaking, and be of the greatest benefit 
to the surrounding district. 

Another frightful colliery explosion has taken place in the district. 
whereby the lives of thirty-four men have been sacrificed, and about 
twenty others injured. ‘he scene of the catastrophe was the Upper 
Gethin Pit, belonging to Mr. Crawshay, which is situated within a 
short distance of the town of Merthyr. Doubtless it will be re- 
membered that about four years ago a similar explosion (with the 
loss of forty-seven lives) occurred at the Lower Gethin Pit, a shaft 
about 500 yards lower down the mountain. The Gethin Pit isa 
large system of workings with two shafts, s‘tuated from each other 
the above mentioned distance, and which are known as the Upper 
and the Lower Gethin. They are worked distinctly, though they 
have, to a certain extent, the same system of ventilation in common. 
The Upper Gethin Pit, the scene of the present disaster, is 200 yards 
deep, and was sunk forsupplying the Lower Gethin with an upcast 
shaft, and to render it a more safe working colliery. The exp'osion 
took place about one hour after the “day turn” in the east level of 
the 9ft. vein, which is some seventy yard deeper than the 4ft. vein, 
in the heading where there were about forty men and boys working at 
thetime, out of which number noless than thirty-four have been killed. 
The blast was so great that it extended far into the main level, 
where about twenty men and boys were injured. Nearly the whole 
of the deceased men were killed by the choke-damp, only three 
mecting their deaths from the fire. The excitement in the town of 
Merthyr and the surrounding neighbourhood was intense, and the 
mouth of the pit was surrounded shortly after the explosion by mul- 
titudes; and as the bodies were brought to bank, the scene was most. 
distressing. Mr. Crawshay and the whole of the agents and medical 
staff, were quickly on the spot, and did everything human agenc 
and skill could do to save those in whom the lamp of life still 
flickered. Mr. T. E. Wales, the Government inspector of mines in 
South Wales, was telegraphed for at Swansea, and he made an ex- 
amination of the pit within six hours of the explosion. It is suid 
than on some of the bodies fuzees, matches, pipes, and tobacco were 
found, and four unlocked safety lamps were picked up in the pit. 
On Thursday Mr. E. Williams, deputy-coroner, formaliy opened an 
inquest on some of the bodies, which was adjourned to the 3rd of 
January. Two of the deceased men resided at Cefu, Breconshire, and 
Mr. Henry Mayberry, of Brecon, held an inquest on those bodies on 
Iriday afternoon at the Crawshay’s Arms. Selah Thomas, one of 
the two witnesses examined, said that he worked in the same vein 
on the muining of the explosion as Daniel Price Thomas, one of the 
deceased. ‘Thomas said that his old stall, No. 11, was full of gas, 
and so was his brother Tom’s. The gas was so abundant that ic 
came out of the stall to the partings, where there is a considerable 
thoroughfare. They discussed the subject, and witnessed remarked 
that there was enough gas in the stall to blow the whole pit up, to 
which deceased assented. They, however, went to work, and in 
about an hour he felt a ag) Soyo in his ears. He started up, 
and a companion shouted out, “ The damp is off.” He rushed away, 
and met a man coming in the same direction; the man suddenly 
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stopped and said, “I must go for the boy ” (a lad who worked with 
him), and they went back, and the man fell among the dead. 
Having detailed other horrifying scenes, the witness said he 
Sacceeded in reaching the bottom of the shaft, and was saved. He 
saw one man who had been blown into the sump. By closing a 
door for half an hour enough gas could te collected to be exceedingly 
dangerous. At the conclusion of this witness’s evidence the inquiry 
was adjourned. It is stated that Mr. Wales, the Government 
inspector, reports favourably as to the condition of the colliery, and 
from the fact of his being in the pit a few hours after the explosion, 
he is in a position to give sated ovtinnss. Five thousand pounds 
are wanted to meet the distress of the sufferers. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent ) 

Tue Giascow Pic Iron Market—Lavuncu sy A. anv I. Incuts— 
Point-House, Guascow: Fatat Bower Expiosion near Coat- 
parGe—Launca or A SaLoon Steamer ror Lonpon—Launcu or 
tus * Vite pe Paris”—-Lauscu By Messxs. Carap anp Co, 
Greenock — Successrut Removan From Taz “ Ways” OF THE 
Joun R, Worcester, Comrosite SxHip—Great Ratpway Competi- 
rion IN ScoThanp—Ramway Wanrare—Extensive Scuemes 1N 
Paruament — THe “Careponta” Screw STEAMER PUT BACK— 
Review or Traps in Scornanp puRrinc THE Past Year—Goop 
Prospects FoR THE YEAR TO COME, 

On the 20th inst, the Glasgow pig iron market was somewhat flat, 

but a large business, nevertheless, was dove in warrants from 63s. to 

(623. 74d. cash; No. 1, G. M. B. 628, 6d.; No. 3, 61s, 9d. From the 

above date until now the tone of the market has been very firm. 

A good business has been done and prices have steadily advanced, 

as will be seen from the annexed quotation. Warrants, 64s. 6d. 

cash, and 658. 104d, one month; No, 1 G. M. B, 64s. 6d.; No. 3, 64s. 

Middlesborough warrants, 54s, to 542. 6d. cash. 

The Bradford, of Grimsby, a haudsome screw steamer for the 
Manchester, Sheflield, and Lincolushire Railway Company, was 
launched last week from the building yard of Messrs. A. and I. 
Inglis, Point House, Glasgow. She is 175ft. long, 24ft. broad, 
12ft. 8in. deep, and 492 tons, builders’ measurement. She will be 
fitted by the builders with a pair of direct-acting inverted cylinder 
engines of 10%-horse power nominal, This is the second vessel 
built for the same company by the Messrs, Inglis. 

Ou Wednesday last week ajvery serious boiler explosion occurred 
at the Calderbank Works, near Coatbridge, belonging to the 
Monklaud [ron and Steel Company, by which four men lost their 
lives. 'he boiler which exploded was one of a range of six, 
required to supply steam for driving the machinery of the Haugh 
forge; it was a circular boiler with internal furnace. The explo- 
sion projected the shell a distance of between 100 and 150 yards 
in one direction, and the internal tube a distance of between sixty 
and seventy yards in the opposite direction, teariny down buildings 
and machivery all around, as usual in very many such cases, No 
cause can be assigned for the explosion. On Thursday last there 
was launched, from the building yard of the Messrs. Hedderwick, 
Govan, a saloon steamer belonging to the Saloon Steam Packet 
Company, London. Her machinery is made and will be put on 
board by Messrs. James Howden and Company, engineers, 
Glasgow. 

Last week there was launched from the building yard of Messrs 
Robert Napier and Company, Govan, a large screw steamer named 
the Ville de Paris, sister ship to the Pereire, launched by the same 
firm on the 4th ult. ; both vessels being constructed for the Com- 
pagnie Géuérale Transatlantique of France, and intended for the 
mail service between Havre aud New York. The dimensions of 
these vessels are—length, 350ft.; breadth, 44ft.; depth, 20ft.; 
builders’ tonnage, 3,300 tous ; horse power, 800. The launch of the 
Ville de Paris was most successful, and the ceremony of naming the 
ship was gracefully performed by the lady of the Hon. the Lord 
Provost of Glasgow. The Palmyra, a magnificent screw steamer 
of about 2,000 tons, for Messrs. Burns and Company, Glasgow, was 
launched on Friday last from the building yard of Messrs. Caird and 
Company, Greenock; she is intended for the Liverpool and Medi- 
terranean trade. 

About a fortnight ago, while the ship John R. Worcester was 
being lauuched from the building yard of the Marine Investment 
Company (Limited), Greenock, some mishap befel the “ ways,” and 
sho failed to be moved into deep water; since that several attempts 
have been made to get her off, but without success; on Thursday 
last, however, the tide being very high, four steam tugs were 
attached to her, when she was successfully removed from her bed. 
The vessel is a splendid composite ship of 844 tons register, and is 
intended for the China trade. She is the property of John R. 
Worcester, Esq, London, and was built by Mr. James Paterson, 
under contract with the Marine Investment Company, and reflects 
the highest credit upon him for tbe admirable appearance she pre- 
sents. In‘consequence of the boisterous state of the weather, and the 
ship being without ballast, fears were entertained that she would 
capsise while being towed into Greenock harbour. Fortunately, 
howevcr, one of the steam tugs was lashed to her, which prevented 
any further mishap, and she was brought up to Greenock in safety. 

The three Great Railway companies in Scotland, viz, the 
Caledonian, the North British, and the Glasgow and South-Western, 
have become jealous of each other, or to state the matter correctly, 
their respective boards have become jealous of each other, for the 
shareholders (many of whom hold shares in all three) are friendly 
at least, and desire, if from no higher considerations than a good 
dividend, that there should be and good will amongst them, 
and that each a should devote their best enorgies to develop 
traffic on their own lines, and, at the same time, work them as 
e ally as possible without trenching upon their neighbour's 
ground; but with the directors it is otherwise; they seem to have 
adopted, aud are putting in practice, the childish, but somewhat 
too common maxim, “ If you strike me | will strike you,” or, in 
other words, if your invade our territories we will invade yours; 
if you come near our lines in the north we will take away your 
traffic in the south; or if you approach us in the west we will out- 
flank you in the east—and to accomplish this they have given 
instructions to their engineers to draw out plans for new lines at 
every conceivable point in the territories of the other where each 
are supposed to be most vuluerable, The proposition of the three 
boards is to ask Parliament next session to sanction about 287 
miles of new railway, at a cost of about ten millions sterling, over 
and above the powers they have already obtained; which, when 
executed, will absorb nearly other six millions, so that, in point of 
fact, these companies propose to expend about sixteen millions 
sterling on new works. These new schemes Ly competing cow- 
panies indicate a railway warfare surpassing an)ihiug ever wit- 
nessed in Scotland at any previous period. Of couree, .0 carry on 
such @ strife, the “sinews of war’ must be forthcomu.: to an 
unparalleled extent, and the shareholders are becoming wa‘ually 
very uneasy at the prospects, as they kuow too well {rom experic, ve 
that they will be required to pay, in the shape of decreased div.- 
dends and depreciation of stock. 

Ou Tuesday the screw steamer Caledonia, which sailed the Satur- 
day previous from the tail of the bank bound for New York, put 
back to Greenock in consequence of a derangement having taken 
place in her steering gear. The Caledonia had gone as far as 
instrabull, when she experienced very heavy weather. The neces- 
sary repairs/are being made, and she is expected to sail immediately. 

We are now at the close of another year, during which period 
Scotlaud bas bad no reason to complain for want of work. The 
fact of her prosperity is made manifest by the higher wages being 
paid for labour, and the increased appliances throughout the country 
tor facilitat @ the facture and transit of the products of her 
industry. The year 1865 has witnessed the completion of a number 
of new railways and the promulgation of so many schemes for 
lines and stations, that the public are taken by surprise and the 
shareholders dismayed at their magnitude. We have also just got 
finished a very haudsome and more extensive building for the 











accommodation of the General Post-office in Scotland. A number 
of new piers have been erected. The communities of Glasgow and 
Leith are pushing forward the completion of new and extensive 
docks, as berths can scarcely be found for the great increase of ship- 
ping arriving at these ports. The cotton trade, eg gens | 
many drawbacks, has been good during the past year, the flax an 
jute trades have had an unexampled run of prosperity, and the 
woollen manufacturers cannot complain. A great number of new 
factories for spinning and weaving by power have been erected 
during the year ; the only difficulty the owners of such factories have 
is to fill them with workers. Machine makers and millwrights 
bave as much work as they can do, while engineers’ tool makers find 
it impossible to turn out enough of tools to supply the demand. 
Marine engineers and shipbuilders have also had a fair share of work, 
and although at one time things did look a little dull with them, 
they can scarcely be said to have experienced a slackness. Iron- 
masters, founders, coal-masters, forgers and others who supply the 
raw material, have had a great demand for their goods, and the price 
of pig iron is steadily rising, in fact, there is scarcely any branch of 
trade in Scotland but has shared in the general prosperity, and what 
adds to the brightness of the picture is, that the future looks quite 
as well as the past. A number of the engine works in Glasgow 
have ,been i ing their pr Messrs. Mirilees and Tait 
are busy with sugar machinery, and at present have in their works, 
nearly completed, two gigantic hydraulic machines which have guite 
an imposing effect on the visitor. The one is a water-wheel of great 
diameter for driving machinery in the West Indies, and the other 
is a huge scoop wheel with iron trough and framing for raising 
water in the West Indies. It is rumoured that Randolph, Elder, 
and Co. have contracted for fourteen steamers besides what they 
have already in hand. Robert Napier and Son continue busy—iu 
fact, all the building yards on the Clyde, with very few exceptions, 
have as much as they can look forward to accomplish during the 
next six months at least. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiverPooL : Shipbuilding of the Past Year : Mersey Docks and Harbour 
Board—Mancuester Grouogican Society: Safety Cages for Coal 
Mines—Proposep New MaccuesFigLp AND Buxton Ratway-- 
Srate or Trave: Sheffield: South Yorkshire—Humper Ironworks: 
Launch of an Indiaman—Nortu Eastern District: Acklam Iron- 
works: Gun Cotton Experiment—Tut Dest or Leeps. 

Tue Liverpool Albion gives some interesting particulars showing 

that the whole number of vessels of every character built and 

launched at the various building yards on both sides of the Mersey 
during the past year amount to seventy-three, representivg an 
aggregate of 50,484 tons. Of this number fifty were built at the 
several yards on the Liverpool side of the river, their united tonnage 
being 28,970 tons, of which Messrs. Jones and Quiggin built fifteen 
vessels, representing 9,863 tons. Both as regards the number of ships 
built, and the tonnage they represent, Messrs. Vernon are next in rota- 
tion, they having launched seven vessels, whose aggregate was 
5,523 tons; whilst Messrs. Royden furnished five vessels, represent- 
ing 4,670 tons. On the Cheshire shore the number of vessels 
launched was twenty-three, with an aggregate of 21,514 tons, towards 
which the extensive works of Messrs. Laird Brothers contributed more 
than one-half of the whole, both as regards the number of vessels 
built by the firm and the tonnage they represent, independently of 
the Agincourt. The number of vessels built and launched by this 
firm during the year is twelve, their aggregate amounting to 13,157 
tons. All the vessels named have been constructed of iron and steel, 
with the few exceptions we have named, and which refer tu the 
composite ships. ‘The steel-built ships are in the main those which 
have been constructed by Messrs. Jones and Quiggin, the rest of the 
builders confining themselves chiefly to iron. Of the entire number 
of seventy-three vessels launched during the year in the port, thirty- 
five were sailing vessels, nineteen paddle steamers, and nineteen 
screw steamers. ‘The several builders on both sides of the river 
appear at the present time to have a considerable number of orders 
on hand, and on the Liverpool side of the river alone, six vessels of 
large tonnage, which are now nearly completed, will be launched 
within a fortnight, whilst within the same period there will also be 
several ships sent off the stocks on the Cheshire shore of the Mersey. 

At the last meeting of the Town Council, Mr. Beloe referred to the 
operations of the water committee during the past few months, With 
regard toa larger scheme for the supply of the town, the water 
engineer had visited Bala, the valley of the Ceriog, the neighbour- 
hood of Ruabon, and the valley of the Clydd. There now only re- 

ined the L hire side to be inspected, and the committee 
strongly hoped that they would not be compelled to go such a long 
way for water, but would be able to bring down, at a distance of 
about twenty miles, a further supply of water into the existing 
reservoirs, thus obviating the expense of new pipes and new works. 

At the last sitting of the Manchester Geological Society, Mr. J. 
Ileelis exhibited a specimen of coal found between Mount Olympus 
and the bay of Draniska, in which he said there was likely to bea 
large trade. The coal was of good quality, and burned with about 
20 per cent. of ash, It was found in a regular series of three beds. 
Mr. J. J. Horsfall read a paper on safety cages in the shafts of coal- 
mines. He said he had hitherto opposed the adoption of most of the 
appliances that had been brought under his notice, from a conviction 
that the need had better be unsatisfied than that a complicated and 
useless apparatus should be adopted. He had recently seen an 
invention, patented by Mr. Broadbent, of Rochdale, which he had no 
hesitation in p ing to bea reliable apparatus. Its action was 
independent of any complication; it consisted simply of a weighted 
eccentric, which was called into action by its own gravitation on the 
breaking of any rope or chain. A model of the invention was 
exhibited by Mr. Broadbent, who was questioned by several members 
as to the points in which it differed from or resembled other inven- 
tions having the same object; and the chairman remarked that he 
thought the different patentees would know how to attend to their 
own interests. There were places other than that meeting where 
they could fight the question. A paper was read by Mr. J. Aitken 
on the union of the gannester and higher foot coalbeds, near Bacup. 
The two beds, he said, had become thoroughly incorporated, and did 
not exhibit any line of parting, nor show any tendency to separate 
at the plane of union when the beds were worked. 

A meeting has been held at Macclestield to consider a proposed 
new line uf railway between Macclestield and Buxton. Mr. Dennis, 
engineer, London, laid the plans of the proposed line before the 
meeting. The distance between Macclestield and Buxton by the 
existing lines was thirty-four, by the proposed line it would be seven- 
teen. There would be only eight miles of railway to construct, as it 
was intended to form a junction at Whaley bridge with the line from 
Stockport to Buxton. An important advantage would be that the 
intended line would open up diect communication between Maccles- 
field and Sheffield, shortening the distance between those towns by 
twenty-four miles, ‘T'ratlic trom all parts of the Potteries aud Nortn 
Staffordshire would be cunveyed by the proposed line by a much 
shorter route to Sheffield and the towns beyond; whilst, on the other 
hand, another outlet would be afforded to the Yorkshire coalfields, 
A resolution was passed affirming that the meeting was of opinion 
that the line will be a great public advantage to Macclesfield and 
the neighbourhood, 

Trade at Sheffield presents no very striking change. Owing to 
the late period of the year no orders of importance come to hand for 
general goods. In nearly all branches, however, extreme activity 
has prevailed. It is the custom to clear out orders in the cutlery 








and some other branches, to facilitate stock-taking during the holi- 
days, and much over-work is done—a custom which has conferred 
the name of “bull week ” on the week preceding Christmas. Last 
week the amount of over-work, in a great many cases, was limited 
only by the strength and endurance of the workmen. The South 
Yorkshire coal trade is still active, and as a better understanding 
exists onthe part of the proprietors and men of the Blacker main, 





Darfield main, and Messrs. Charlesworth’s pits (where 5 per cent. 
has been conceded), it is not unlikely that the men of the other pits 
would accept the same terms, and work full time. The proprietors 
of the pits which have conceded 5 per cent. are not in the masters’ 
association. The inquiry for London is good, and during the past 
week trade has been especially for the country, and for the 
cotton manufacturing districts. The inquiry for coals at Hull and 
Grimsby, for export to France and Mediterranean ports, is brisk, but 
the trade to the northern ports is gradually diminishing. The coke 
trade is slack, the tonnage sent out being far less than it was five or 
six weeks ago 

On Saturday the Callirhoe, a full-rigged ship, intended for the 
East India trade, was launched from the Humber Ironworks. Her 
length is 218ft; depth of hold 23ft.; tonnage, 1,130. The owner 
of the Callirhoe is Mr. Bates, Liverpool. 

In the north-eastern district, we find that on Thursday three new 
furnaces, belonging to Messrs. Stephenson, Jaques, and Co, were 
opened in the presence of a large company. These works, which will 
be carried on under the title of the Acklam Ironworks, are situate a 
little west of Messrs. Hopkins’ works. The erection of them was 
begun on the 28th May, 1864. They will, whenin full work, be able 
to produce about 1,000 tons of iron per week. An important trial, 
illustrating the efficiency of gun-cotton for blasting purposes, as com- 
pared with gunpowder, took place last week at the Trow Rocks, 
South Shields. The experiment was for the purpose of testing gun- 
cotton prepared after the process invented by Baron Lenk, and of 
which Messrs. Prentice and Co., of Stowmarket, Suffolk, are the sole 
manufacturers in England. The experiment took place at the end 
of the rocks nearest South Shields, where the rock is about 34ft. in 
height. The preparations for the blasting were of the usual character. 
A drift, measuring about 2ft. 8in. in diameter, was driven in a direct 
line from the face of the rock to a distance of 30ft., and at the ex- 
tremity of this drift a cross-head was driven to a distance of 30ft. on 
either side of the main shaft. At each extreme end of the cross- 
head were placed three barrels of compressed cotton, each barrel con- 
taining 120 1b. of explosive material, the entire blasting power being 
720 lb. of cotton. In each of these barrels were placed two of Abel’s 
patent fuses which were connected by means of wires with an ebonite 
frictional battery. The barrels or cylinders containing the cotton 
having been properly fixed, the drifts were thoroughly stemmed and 
oveapeits cleared away, preparatory to the application of the electric 
spark. It ought to be mentioned that the charge of gun-cotton used 
in the trial, though only consisting of 720 lb., was calculated to pro- 
duce an explosive power equal to at least 20 barrels or 2,600 Ib. of 
gunpowder, and as the sequal will prove, the result realised far ex- 
ceeded theexpectationsof theexperimenters. Everything having been 
declared ready, Mr. Prentice and Mons. Revige worked the battery, 
which was placed a short distance from the rocks. In less time than 
it takes to write it, the electric spark igauited the explosive material 
hidden underneath the rocks, and accompanied by a dull, heavy roar, 
the whole face of the rock parallel with the cross head drift was 
thrown forward in a broken imass, and the ground above the rocks 
was rent in all directions over a very extensive area. At soon as 
the force of the explosion was expended, the spectators proceeded to 
ascertain the amount of work done by the exploded gun cotton. As 
we have said the face of the rock was forced forward in broken 
masses along the whole extent of the drift, and on the surface of the 
rocks above the evidences of the great force of the blast were many 
and extensive. One large gaping fissure extended over an area of 
ground 125ft. long, 53ft. broad, and when the height of the rock— 
34ft.—is considered, it will be seen that the weight of stone moved is 
something enormous. In addition to this main fi-sure several of a 
less extensive character branched off in various directions for 
several feet, showing that the rock underneath had been split up to a 
much greater extent than shown by the above measurements. 
Mr. Messent was employed as arbitrator between Messrs. Prentice 
and Co. and Messrs. Marshall and Holdroyd to ascertain the exact 
quaatity of rock blasted, but owing to the lateness of the evening 
and the want of light, Mr. Messent could not complete his calcula- 
tions. It may be stated, however, that the blasting power realised 
equalled at least twenty-two barrels, or 2,200 1b. of gunpowder. The 
weight of rock to be removed was estimated to be trom 12,000 tu 
14,0U0 tons, but it is expected the actual weight removed will be 
very considerably in advance of this. 

Annexed i< a statement illustrating the nice little bonded desi due 
by the borough of Leeds :— 


£ 8. d. 

On the borough rates for the Towa Hall .. 86,499 lu OU 
On the gaol rates forthe gaol .. «+ .+- mg R 0 
97, 6 6 


Loans for improvements... .. .. «+ «+ «2 <« 
Un the sewer rate, for the drainage district of the 

townships of Leeds, Hunslet, and Holbeck .. .. 101,695 0 0 
On waterworks security .. 2. «. «+ oe eo oe JSS710 1 7 


Total.. £635,575 8 1 
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PRICES CURRENT OF TIMBER. 
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Sourn Kensincton Museum.—During the week ending 23rd 
December, 1865, the visitors have been as follows:—Ou Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
6,216. Ou Wednesday, Thursday, and Friday, students’ days 

admission to the public, 6d.), open from 10 a.m. till 4 p.m., 1,226. 
Total, 7,442. From the opening of the museum, 5,701,743. 

Tron SMELTING IN Cotorapo.—The business of iron smelting may 
now be said to be fairly inaugurated in Colorado. The Belmont 
furnace is in operation near Deaver, and is turning out two tons of 
pig iron per , oa The ores used are pronounced by competent 
judges to be the best in the world, and are excelled in richness only 
by the Pilot Knob and Lake Superior ores; but an advan- 
tage over these in the fact that they can be easier and more economi- 
oa worked. The supply of ore is deemed inexhaustible, und is 
easily obtained, one pan being able to mine three tous of it ina 
day. 

New Mersropouitan Tramways —A renewed endeavour will be 
made in Parliament to obtain powers to lay down improved tram- 
ways for omnibuses, also of a much improved character. The top 
edge of the rail will be flush with the pavement, very narrow, and 
will present no obstruction to wheels, and those adapted to it can 
readily go off or on to it. The projected company will be bound 
to maintain a strip of the road 7/it. in breadth for each line of rails, 
although no exclusive right to travel on these will be reserved. 
The company will be competitive with the General Omnibus Com- 
pany; and no doubt this iteelf will constitute a strong recom-~ 
mendation to Londoners, who desire to supersede, by an Euglish 
company, the French association, which at present overrides the 
citizens with their bad, draughty omnibuses and their broken prc—- 
mises. If otherwise unobjectionable tramways would promote the 
regulation of traffic, and ooviate the necessity for demolishing some 
hundreds more houses by running railways through various jw! § 
of the metropolis.— Builder. 
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FIRST PRIZE STEAM FIRE ENGINES. 


Za RAIONALE AUGSS N SHAND, MASON, &z co. : pas 
i &\ 75, UPPER GROUND ST., BLACKFRIARS RD., LONDON, /Geas? 


FIRST PRIZE GOLD MEDAL 
For the Largest and Most Powerful Steam Fire Engine at the 


INTERNATIONAL COMPETITION HELD AT COLOGNE, 


ON THE 6TH JUNE, 1865. 


Only Gold Medal and First Money Prize, Holland, July, 1864. 
First and Second Money Prizes, Crystal Palace, London, July, 1863. 


LONDON INTERNATIONAL EXHIBITION, 1862.—The Report of the Jury states that the Competing Engine was 
twice disabled, and ultimately withdrawn ; and that the Engines of SHAND and MASON were Severely Tested, and worked 
without accident throughout the day. 

SHAND, MASON, and CO.’s Steam Fire Engines, besides carrying off the above honours at all the European International 
Competitions, have stood the severest practical tests that can be had in this or any other country, that being the daily working of 
the London, Dublin, and other Fire Brigades. 

These Engines, with all the Recent Improvements, are fitted not merely as Portable Steam Pumps, but as Complete Brigade 
Fire Engines, and are produced at Prices varying from £300 and upwards, weighing from 24 ewt. and upwards; and, considering 
the amount of work done, are much less in cost than Hand-worked Fire Engines. 


Steam and Hand-worked Fire Engines and Pumps, of Every Description, and for all Climates. 
Hose and Suction Pipes of Leather, Woven Canvass, and India-rubber ; Fire Buckets of Every Description. 
Hj 
FIRE ESCAPES, FIRE COCKS & HYDRANTS, FIREMEN’S EQUIPMENTS, & EVERY ARTICLE CONNECTED WITH THE EXTINCTION or ‘FIRES. 


——— 
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SAMUEL FOX AND COMPANY. 


CRUCIBLE CAST STEEL DEPARTMENT. 


CROSSINGS, TYRES, CRANK AND STRAIGHT AXLES, TOOL, PEN, SPRING, AND OTHER STEEL OF ANY REQUIRED TEMPER, 
SPRINGS, FILES, AND OTHER RAILWAY STORES, 


BESSEMER DEPARTMENT. 


RAILS, PLATES, BARS, TYRES, CRANK AXLES, AND ALL OTHER FORGINGS, 


CAST STEEL WIRE DEPARTMENT. 


TELEGRAPH-WIRE, WIRE-ROPES, NEEDLES, FISH-HOOKS, REEDS, CRINOLINE, HACKLE-PINS, AND ALL OTHER DESCRIPTIONS OF WIRE, 


UMBRELLA DEPARTMENT. 
UMBRELLA FRAMES (“SOLID” OR “PARAGON") WITH PATENT PEBBLE TIPS; PATENTEES 
AND SOLE MANUFACTURERS OF THE “PARAGON” FRAME. 


STOCKSBRIDGE WORKS, near SHEFFIELD. _ 


MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNG)h 3TREET, £.C.—PARIS OFFICES, 55, RUE DE DOUAL, 








An Extensive Town Stock of 
Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron, 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plstes. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and “f Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. | Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 

Sheets ot Scctions and ists of Prices sent on application. wows 


WILSON’S PATENT 
OSCILLATING PUMP. 


This Pump has no Valves, and can be worked at 
a high speed. It is simple, cheap, and compact, 
and equally suitable for Water, Air, or Gas. 





















Illustrated Catalogues on application to 


i, i JOHN C. WILSON & CO., 
- ENGINEERS, 
6, LIME STREET, LONDON, E.C. 








Estimates for Large Drainage Works given. 
qr) 
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W. CAFFERATA, 


GREAT NORTHERN IRONWORKS, 
NEWARK-ON-TRENT, 


PORTABLE, LOCOMOTIVE, TRACTION, 


MARINE, CORNISH, VERTICAL, 


AND EVERY OTHER KIND OF 
STEAM BOILER. 


All Boilers are of Best Materials and Workmanship, Tested to a 
High Pressure, and Warranted Tight. 


WROUGHT IRON GIRDERS, TANKS, &c. (H1635) 


THOMAS TURTON & SONS, 


MANUFACTURERS OF 

CAST STEEL for Cutters, Punches, Taps and Dies, 
Turning Tools, Chisels, &c. 

CAST STEEL Piston Rods, Crank Pins, Connecting 
Rods, Straight and Crank Axles, Shafts, and 
Forgings of every description. 

FILES marked T. TURTON. Superior to any other 
make. (See results of trial in the Times, 
July 26th, 1851.) 

TOOLS of all kinds, for Engineers, Railways, Con- 
tractors, &c. &e. 

EDGE TOOLS marked WM. GREAVES & SONS. 
Electro-Boracic Stecl, warranted to wear out 
three Tools made of Cast Steel. 

DOUBLE SHEAR STEEL, SPRING STEEL, 

BLISTER STEEL, GERMAN STEEL. 

Springs, Buffers, and Cast Steel Tyres 
FOR LOCOMOTIVE ENGINES, RAILWAY CARRIAGES, & WAGONS. 


SHEAF WORKS AND SPRING WORKS, 
SHEFFIELD. 
LONDON WAREHOUSE, 35, QUEEN STREET, CITY. 
PARIS WAREHOUSE, 10, RUE DU GRAND CHANTIER, 
NEW YORK STORE, 102, JOHN STREET. 
Where the largest Stock of Steel Files, Tools, &c. &., may benliees) 


HENRY HUGHES & CO., 
FALCON RAILWAY PLANT WORKS 
LOUGHBOROUGH, 


ENGINEERS, IRONFOUNDERS, BOILER MAKERS, AND MANU- 
FACTURERS OF EVERY DESCRIPTION OF RAILWAY 











MACHINERY, 





NOs. wenpall\.// 








. . . . 

Locomotive Engines, for Mineral 

and CONTRACTORS’ RAILWAYS, of the best materials and work- 
manship, always in progress. These engines are designed to supply the 
chief requis‘tes in Tank Locomotives—viz., reduction of the overhanging 
weight at tho fire-box end, proper distribution of the weight upon the 
wheels, and keeping the centre of gravity low. These are accomplished 
by making the fire-box and its shell on an improved principle, which 
enables the driving axle to be placed further back, without interfering 
with the eccentrics and valve-gcur, which are of the most simple 
description. (H1520) 


BUNNETT & CO. 
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| \ INSLDE “ REVOLVING 
} FOR PRIVATE DWELLINGS 
|| === 


IRON-.SHUTTERS. 
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V/eRADURTED BALANGE™ WEIGHTS\\ 
LONDON OFFICE: 
17, QUEEN STREET, CITY. 


GLASGOW OFFICE: 
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Medal Awarded, Exhibition, 1862, “for Good Work.” 


IMPERIAL TUBE COMPANY, BIRMINGHAM, 


MANUFACTURERS OF 


WROUGHT IRON TUBES & FITTINGS, BRASS & COPPER TUBES, 


Galvanised and Glass-Enamelled Tubes and Fittings, 
LAPWELDED IRON AND BRASS BOILER TUBES, ETC. ETC. 


@@> Sole Makers of “ HUGHES’ PATENT TAPS,” strongly recommended for all High-pressure 
purposes.—Price Lists and Testimonials forwarded on application. (B667) 


THOMAS PERRY & SON, 


Highfields Foundry, Bilston, 
GENERAL IRONFOUNDERS & ENGINEERS, 


MANUFACTURERS OF 


CHILLED AND GRAIN ROLLS, AND MILL AND FORGE MACHINERY, 
HIGH PRESSURE AND CONDENSING STEAM ENGINES 
For Blowing, Pumping, Winding, &c. 
DRAWBENCHES FOR COPPER AND IRON TUBES, 


PUNCHING AND SHEARING MACHINES, HYDRAULIC PRESSES, 


Sugar Pans, Chemical Pans, Girders, Roofs, and every description of 
Castings for Engineers, Builders, &c. (111732) 














WILLIAM SCOTT & COMPANY, 


ENGINEERS, MILLWRIGHTS, 
AND FOUNDERS, 


PHOENIX ENGINE WORKS, 17, PRINCE’S DOCK, 


BELFAST, 
MAKERS OF HIGH & LOW PRESSURE ENGINES & BOILERS 
OF EVERY DESCRIPTION. 
CENTRIFUGAL PUMPS AND PUMPING | HYDRAULIC PRESSES AND PUMPS. 


STEAM WINCHES AND CRANES. 
WHARF CRANES AND DERRICKS, 
(H1619) 


ENGINES. 
SILENT FANS AND BLOWING ENGINES. 
Also Every Description of Millwork. 


SIEMENS’ 
PATENT REGENERATIVE GAS FURNACES, 


SUITABLE FOR ALL HIGH TEMPERATURE FURNACES. 


APPLICATION TO BE MADE TO 
S. H. F. COX, 
3, EAST PARADE, SHEFFIELD, 
AGENT AND CONTRACTOR. 


RESULTS GUARANTEED. nnd 











— 


WILL BE 


EXHIBITED AT WORK AT THE 


Plymouth Meeting of the Royal Agricultural Society. 


ONE HUNDRED AND FIFTY OF THESE ENGINES HAVE NOW BEEN SOLD FOR 
PLOUGHING, THRASHING, AND GENERAL TRACTION PURPOSES. 
Illustrated Catalogues to be had at the Show, or sent by post on application to the Manufacturers, 


AVELING & PORTER, Engineers, ROCHESTER. as» 
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STEEL TUBES FROM 1to381n. Diam. DRAWN COLD, 


The Hydraulic Tube-Drawing and Steel Ordnance Company (Limited), 


Are prepared to receive Orders for all Tubes within the above sizes, and not less than jin. thick, at 1s. per lb.; ditto, from jin. to gin. 
thick, at 1s. 3d. per Ib. Other sizes and thicknesses according to agreement. 


NO. 14 WHARF, MACCLESFIELD STREET NORTS, CITY ROAD, Ne aw 














WILSON’S PATENT RICHARD LLOYD, 
MIZ:T% AND MACHINE IRONMONGER, 


LARGE ENDLESS BAND-SAWING MACHINERY. 135, STEELUQUSE LANE, BIRMIMGHAM. 


CHANGE WHEELS FOR SCRtW-CUTTING LATHES, - 





This MACHINERY consists in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge ; also of > 2, 45ft. long, wit! d : . : 
other means combined, and is adapted for th purpoce of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY LOGS, «c., to tiv ee ee ee een: one Se Signe 
DEPTH OF FOUR FEET AND UPWARDS. It is also cqually serviceable for cutting up the same into Scantling and Boards, as may be required. G00 SF SEACRINS-CHS SUE Curseres tn Cue Singeom. 
No fixing of the Log to the Table is necessary. The power required is 7-horse, GRADUATED STEEL STRAIGHT-EDGES, the most 


NOTICE. .— This ae first ont exty machine in existence, constructed on the above principle, —T has been found, Somme ys experience, to b: perfect tools in the market, and one-fourth the u-us) price. 

a complete success, and eminently adapted for the purpose herein described. It is in constant use, an may be seen in operation daily at the Works o ’ ACH ’ F ~ 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire. —This machine heing the subject of Letvers Patent, any ENOAESAS L... 8 morn ——— Too a 
infringers thereof are hereby cautioned, as legal proceedings will be taken. For Illustration, see Tus Exaineer, Feb. 5th, 1964. (G1273) sity ‘Prive Lists on arptics im, H1173)_ 





eee ——— a —— = MKSSRS, ANU W Lits AMD BUATUA, 


“NAYLOR, VICKERS, & 60. ee 


SHEFFIELD, PATENT TUBULAR TUYERES, 


CAST STEEL TYRES WITHOUT WELD. 
CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 

RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &o. &o. 


CAST AND GERMAN STEEL FOR SPRING Sb. 














And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &c. &c. The Patent Tubular Tuyere possesses 

LONDON OFFICE—36, GREAT CFORCE STREET, WESTMINSTER, S.W. (D1136) The! advantages over the ordinary Tuyeres, both for its durability 

and casy working. A current of cold water going direct to the nozzle 

— _ ee a — prevents their destruction, however mauch they may be exposed to the fire. 








We repair them at half the first cost, making them equal i 
»nes, all parties returning them paid. _ an Ns 
No, 1 — 16in, long .. os 12 «2 a a co 283, cach, 


BROUGHTON COPPER COMPANY Bi: ®i s23i22 38: 


(LIMITED), “ 
MANCHEST E R. 


MANUFACTURERS OF 


BRASS LOCOMOTIVE AND MARINE BOILER TUBES. 


BRAZED AND SEAMLESS COPPER TUBES, GAS TUBES, BEADING AND ANGLE BRASS, ROLLED 
METALS, RIVETS, 


CALICO PRINTING ROLLERS, CALENDER BOWLS, ETC. (904) 


DIVING APPARATUS. 


HEINKE BROTHERS, 
SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, AND ROYAL ENGINEERS 
79,GREAT PORTLAND STREET, LONDON, W., 


Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, i, to the important Improvement» 
made by them in the 


SUBMARINE HELMET DRESS AND APPARATUS. 
FIRST CLASS MEDAL, LONDON, 1861. FIRST CLASS MEDAL, PARIS, 1855. 
Heinkes’ Apparatus was in constant use at the New Westminster Bridge Works, Day and Night, fo 
Five Years, without any accident. 
These Apparatuses are in constant use at the East and West India, Victoria, St. Katherine’s, an 
Surrey Docks, Cannon, City, and Hungerford Bridges. 


From the * Times,” we 19th, 1£63,—‘‘ A telegram, received by the Peninsular and Oriente] Company, states that the whole of the mails an “ . », “ae 
the entire te have heen pany 36, by Heinkes’ diving apparatus from the wreck of the Colombo.” F (F237) i fanutacturer of | atent t OL table 
+*4 ENGINES, Mortar Mills, Pomps, Pile Drivers, Cranes, &c.— 


acme —————————————— | BK, QUAY STREET WORKS MANCHESTER. References on, applica. 
tion. 2 


HENRY 8S Y K E s, : 
oy 7. & J KERSHAW 
67, UPPER THAMES STREET, : : STORE-STREET WORKS, MANCHESTER. : 


LONDON, : 
(IN CONNEXION WITH RUSTON, PROCTOR, axp CO.) (ANSON AGENT, GE. 6 DOLEAS Wh CAPESS aE, ES 


HAS ON HAND 


EN GINES FROM 4 TO 20-HORSE POWER, 


MORTAR MILL, from 5ft. to “ft. in Diameter, for Sale or Hire. 


CONTRACTOR FOR PUMPING, SAWING, MORTAR-GRINDING, AND OTHER WORK WHERE STEAM POWER I8 REQUIRED. 
CRANES, HOISTS, CRABS, PUMPS, SAW TABLES, PULLEY BLOCKS, ETC. (1 183) 


No. 6 pe Sin. ,, eo se 0s 20 0 ce oe OM 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. "'56) 


U. NICHOLS, 


Formerly NatHuan Gover, A. 1.C.E., 






































NEW IMPROVED 


The following too!s on hand, ready for deiivery:—One 74-in. « mt-es 


Cc @) M B l N E D Slide and Screw-cutting Lathe, "geft. bed; 104-in. centres Slide and * s rew- 
cutting Lathes, 12ft., 14ft., and 16ft. beds, with bridge gap ; one 9-in. tre ‘ve 


Shaping and two Single-Speed Drilling Machines, 
Also in Progress :—Drilling, Slotting, Planing, and Shaping Mac chines, 
and Locomotive Wheel-turning Lathes, &c., of various sizes. (He389) 


WHEATMAN AND SMI£H, 
RUSSELL WORKS, 


KELHAM ISLAND. SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 

AND MANUFACTURERS OF 
SAWS, FILES, EDGE TOOLE, 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS 


Machine, Planing, Moulding, Groov- 
ing, Feathering, Chipping and Side 
lrons, and every description of 


Wood-shaping Tools. 





Steam Engines and 
Boilers. 











EVERY ENGINE GUARANTEED. 





Srarionaky ENGINE. Sream Crane. 


These ENGINES require no building whatever, but may be set down anywhere, and started immediately on arrival. The STEAM 
CRANES can be fitted with either Roadway or flanged Railway Wheels. The Boilers swing round and counterbalance the load. 


Prices Delivered Free in Leith, Glasgow, Newcastle-on-Tyne, Tiull, or London :— 














: 1-Horse 2-Horse 8-Horse 4-Horse 5-Horse 7- Horse 9-Horse 11-Horse ~ 
‘tationary Power. Power. Power. Power. Power. Power. Puwer. Power. IMPROVED TILLERS, 
Engi ‘ EPS See oe: BUCKLES, GIBS & WEDGES 
ngines & Boilers p45 £65 £85 £105 £125 £150 | £180 £210 YOR 100 AND DEAL PRAMS, 
i 5 i . ist 7 i Cotton Gin Saws, Cotton Gin S 
To Hoist 35 ewt. To Hoist 50 cwt. To Hoist 70 ewt. } To Hoist 6 Tons. Bars, Mill Picks, Chisels, &e. = 








Steam | — 7 
Granes | £190 £235 £285 £380 nd PsTENTERS AND MANUFACTURERS OF TH® ome 
ALEX®. SHANKS & SON, 27, Leadenhall Street, London. Oe nate 


MANUFACTORY—DENS IRONWORKS, ARBROATH, 11%) For Log and Deai ames (1197) 
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SAMUEL FOX AND COMPANY. 


CRUCIBLE CAST STEEL DEPARTMENT. 


CROSSINGS, TYRES, CRANK AND STRAIGHT AXLES, TOOL, PEN, SPRING, AND OTHER STEEL OF ANY REQUIRED TEMPER. 
SPRINGS, FILES, AND OTHER RAILWAY STORES. 


BESSEMER DEPARTMENT. 


RAILS, PLATES, BARS, TYRES, CRANK AXLES, AND ALL OTHER FORGINGS, 


CAST STEEL WIRE DEPARTMENT. 


TELEGRAPH-WIRE, WIRE-ROPES, NEEDLES, FISH-HOOKS, REEDS, CRINOLINE, HACKLE-PINS, AND ALL OTHER DESCRIPTIONS OF WIRE. 


UMBRELLA DEPARTMENT. 


UMBRELLA FRAMES (“SOLID” OR “PARAGON") WITH PATENT PEBBLE TIPS; PATENTEES 
AND SOLE MANUFACTURERS OF THE “PARAGON” FRAME. 


STOCKSBRIDGE WORKS, NEAR SHEFFIELD. 


JOHNSON, ROFFEY, & CO., 


Smyrna Emery and Black Lead Mills, 
YORK ROAD, LAMBETH, SURREY, S., 


Bee Res-ectfully bez to direct the attention of ENGINEERS, BRASSFOUNDERS, and SHIPBUILDERS, to their \wX 


By APPOINTMENT TO TUK ney ge ORDNANCE PURE BLACK LEAD FOR MACHINERY, 


Genuine Fmery Cloth and Papers, Glass Cloth and Cabinet Glass Papers, Genuine Emery, &e. (1168) 


MACNAUGHT, ROBERTSON, AND CRAIG, — 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 









































SOA : SSE, 
An Extensive ‘Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. | Bridge, Trom, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tark, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring S Steel. 
Sheets. Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c, 
Sheets ot Sections and Lists of Prices sent on application. (F234 








THE PATENT KNIFE-ROLLER COTTON GIN. 


(On the Macarithy Principle.) 

1.—The Only really Self-Feeding and Self-Acting Gin yet Invented. 

2.—Guaranteed to do more than Double the Work of any other Roller Gin. 

3.—One Person can attend to several Gins, and can turn out 300 Ib. to 600 Ib. Cleaned Cotton per hour. 
4.—Only Three Wearing Parts. 

5.—No Cranks or Cams, or other similar motions. 
, 6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space. 
| 7.—Equally adapted for any kind of Cotton. 


SEE “ENGINEER,” OF FEBRUARY 3ap, 1865, PAGE 75, AND “COTTON SUPPLY REPORTER, FEBRUARY Ist, 1865. 
Apply to the undersigned, General Engineers, and Manufacturers of 


Patent Husking Machines for Cotton, Turbines, Pumps Fans, Ship Ventilators, Mine Ventilators, &c. 


THE NORTH MOGR FUURDORY COMPANY. OLDRA*, 











CHAPLIN’S PATENT PORTABLE STEAM ENGIN ES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL ss ceguanaaaaaaatiti 1862. 











STATIONARY ENGINE. HOISTING ENGINE. Te STEAM CRANE. CONTRACTORS’ LOCOMOTIVE, Lieut, PortaBLe, AND Saur-Proretuixe ENGINE 


From 1 to 80-Horse power. To Hoist from 10 cwt, to 15 tons. To Hoist from 20 cwt. to 30 tons. From 6 to 27-Horse power. From 6 to 27-Horse power. 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND ©CO0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, GLASCOW. \. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, 8. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. (G53) 
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Foundry, Hayle, 29th September, 1865. 

Sirn,— 

We beg to inform you that in consequence of our increasing business in London 
we have purchased the “ Hayle Foundry Wharf” (formerly Crown Wharf), Nine Elms, where 
we shall carry on in all their branches the businesses of Founders and Engineers. 

Having by this arrangement provided greater facilities for the despatch of work confided to us 
by our friends in London, and being also enabled to extend our business, we are, in addition to the 
usual Engineering work hitherto undertaken by us, prepared to supply Mining Machinery from this 
Wharf at the shortest notice, where also our Resident Engineer will be in attendance to give informa- 
tion in designing general plans and details of the most improved Machinery for Mining and other 
purposes, 

Our Offices hitherto at Clarence Chambers, 12, Haymarket, will from this date be transferred to 
the Hayle Foundry Wharf, Nine Elms, S., where all communications intended for our London 
branch should be addressed. 

We are, Sir, 
Your obedient Servanis, , 


HARVEY and CO. su 
J. BARTLETT AND SON; WELS SH-BACK, BRISTOL; 
IRONFOUNDERS AND MANUPFAt 


WEIGH-BRIDGES AND WEIGHING MACHINES, 
FOR RAILWAYS, TRAMS, ROAD, MINING, OOMMERCIAL AED AGRICULTURAL USES, 
ADJUSTED TO THE STANDARDS OF ALL NATIONS. 
RAILWAYS CONTRACTED FOR BY THE YEAR. 
ILLUSTRATED LIST OF PRICES ON APPLICATION. 












































PATENT 
HEATON NORRIS, STOCKPORT. 
FINISHED KEYS, | 
WITH OR WITHOUT HEADS 
And Taper Pins, 
Made by Patent Machinery from Steel.or Iron, 
size or any degree of taper ; also, 
SPLIT COTTER PINS OF ALL SIZES, 
And 
Split Taper Pins for Locomotives, &&e. 
SUPPLIED SOLELY BY 
EDMONDSONS and CO., General Factors to Engineers’ Machinists, &o. 
CHARLES STREET MILL, GARRATT ROAD, MANCHESTER. (H1860) ; 
67, UPPER THAMES STREET, 
LONDON, 
(IN CONNEXION WITH RUSTON, PROCTOR, anv CO.,) A 
NY HAS ON HAND === 
MORTAR MILLS, from 5ft. to “oft. in Diameter, for Sale or Hire. 
CONTRACTOR FOR PUMPING, SAWING, MORTAR-GRINDING, AND OTHER WORK WHERE STEAM POWER IS REQUIRED. 
onawss, HOISTS, onass, PUMPS, SAW TABLES, PULLEY BLOCKS, ETC. (1188) 
MARSHALL SONS, AND CO. (LIMITED), 
BRITANNIA IRONW ae 
GAINSBOROUGH, LINCOLNSHIRE; 
AND 81, MARK LA 7 
MANUFACTURERS OF 
IMPROVED PORTABLE STEAM #NGINES 
Of general applicability as Motive Powers, and specially adapted for Driving ' 
AGRICULTURAL MACHINERY of all kinds. CENTRIFUGAL and other PUMPS. 
GRINDING AND CRUSHING MILLS. CIRCULAR SAWS and other WOOD- WORKING 
BRICK-MAKING MACHINES. MACHINERY. 
MORTAR MILLS. COTTON GINS, &o. &o. 
AND TO THE GENERAL PURPOSES OF 
Contractors and = and for Steam Cultivation. 
M. 8., and Co.’s Portable Engines possess un- 
sual capacities and strength for the nominal 
powers assigned to thei, while the liberal iisé of 
wrought iron and steel in their constructio keep 
the weight within reasonable limms. Every 
Engine is sent out furnished with all the appli- 


ances and tools for working it svfely and effec- 
tively. 


In addition to numerous Prizes, Medals, and 
commendations, these Engines have gained a more 
substantial confirmation of their merits in having 
been extensively adopted and highly approved not 
only in this country and its colonies, but also in 
the principal States of Europe; and the Manu- 
facturers refer with much satisfaction to the in- 
creased and still increasing demand for them, as 
conclusive evidence of their well-established cha- 
racter for efficiency, economy, and durability. 


They are made with one cylinder, from 2-Horse 
Power; and with two cylinders, from 8-Horse 
Power. 







= annals Stationary oe on the same 

D HORIZONTAL ENGINES, with CORNISH or MULTITUBULAR BOILERS. 

ING MACHINES, for all kinds of Grain. GRINDING MILLS Portable and Fixed. 
She Self-acting. MORTAR MILLS, various sizes, &c. &e. 

es may be had, free by post, on application to the Works or to the London Office, 81, Mark-lane. (H285 





RICHARD LLOYD, 
MILI AND MACHINE IRONMONGER, 
135, STEELHOUSE LANE, BIRMIMGHAM. 
CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


unequalled for accuracy of form, and cast from the most complete 
sets of Machine-cut Metal Patterns in the kingdom. 


GRADUATED STEEL STRAIGHT-EDGES, the most 
perfect tools in the market, and one-fourth the usual price. 


ENGINEERS’ AND MACHINISTS’ TOOLS and Shop 
Requisites of every description. 


Price Lists on application, (H1173) 


- NEILSON BROTHERS, 
ENGINEERS, MACHINE AND TOOL MAKERS, 


ALBERT WORKS, GLASGOW, 


Makers of Neilson Brothers’ Patent Double Shaping Machines, Plating, 
Slotting, , Drilling, Screwing, Punching, Shearing, and Angle Iron Cutting 
and Plat Sliding, Screw Cutting, Railway Axle, and 
Wheel Lathes. Also makers of Steam Engines, Steam ahd Hand Cranes 
and Winches of all kinds; Pile-driving Machines, and Wood-cutting Ma- 
chinery of every description. 

STEAM HAMMERS.—Neilson Brothers’ Patent Radial Hammers, from 
Sewt, to 10 cwt., and Neilson Brothers’ Improved Workshop and ‘Forge 

mimers, from 3 "owt. up to 15 tons. Forgings of all kinds done on the 


~e 














shortest notice. » Saew Shocks, Taps, Dies, &c. éec. (I 254) 
LAMBERT’S Fy OTHER DESCRIPTIONS OF 
ia Di 1 
DOUBLE BARREL PUMP. | | PUMPS 
i 4 ‘ 
ORANK AND FLY WHEEL i ‘eon 
COMPLETE. =| SHALLOW 
F AND 


7 


erp tee 


DEEP WELLS, 
ARE_ MANUFACTURED BY 


T. LAMBERT AND SOW, 


a 
FOUNDERS & ENGINEERS 


ager eset 
a acm nm gy 











PATENTEES OF THE 


HIGH PRESSURE WATER 





AND 


STEAM VALVES, 





ShortStreet,New Cut, 
LAMBETH, (811) 


J. T. B. PORTER AND CO.; 
GAS ENGINEERS. AND CONTRACTORS, 


GOWTS BRIDGE WORKS, LINOOLN, amp 7, JOHN STREET, 
ADELPHI, LONDON, W.C. 
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paratus for 
“we and all isolated 
8252 


Prize, Portable, Gas 4 
Country Mi ries, Farm 

buildings. Issproved Gesworks 2 Towns, 
. Te ials. and all information on application, 











CAMERON’S PATENT 


DTT NTT FL 


oust cam 1 LEVER putediha IAERME. 
The Improvement consists in the 


PATENT CAM acting «n a strap attached to the back end of the 
Lever, and thervby ensuring the withdrawal of the Punch from the hole it 
has forated with certainty, and also the continuous working of the 
Machine, which is worked in +>ome yards twenty-four holes per minute. 

WORK>3: | GERTON STREET, HULME, 

MANCHEST 
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CLINTON and OWENS, late BENJAMIN FOWLER and (0., 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, E.C. 
MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 


TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 


FILLING FLOOR 
a meme eae 


nary 
eat 


Ps " i LANNY 
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Fig. A gives an elevation of an |MPAJVED HORIZUNTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pump> can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
vig. B shows an IMPROVED and POWER- of engine wiii be found extremely useful abroad, and entails very little trouble or expense in fixing 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O. make! arge numbers of these Presses, 
and can supply them at very reasonable 
rost. 


os See \ un a 
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Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from. the 
clumsy forms of screw press in common use, 

















EERS, LONDON: 
THE ABOVE IS AN ILLUSTRATION OF 


A COMPLETES OTT MI Lt, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NOT, &c. 
It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at 
much less cost than work of this class is usually supplied at. Most satisfactory reports have been 
received from nome, of a a a i eae = other = — — a 
has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars, roar Estimates may be had on application at the Works, for these or any other joa of Press, _ BORING TOOLS, for TESTING GROUND for 
Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. 






































vr 7 
No. 26 shows a set of TREBLE-BARREL | i. 1] 
LIFT and FORCE PUMPS of the best con- : ba 
struction, suited for DEEP WELLS, and for HOH 
use in BREWERIES, DISTILLERIES, and fel lo 
MANUFACTORIES. Driving gear for Hand, JB: 
Water, Cattle, or Steam Power is supplied with mF 
these Pumps, as position and circumstances 
may require. 
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Single, Double, and Treble Purchase Crabs, 





Eccentrics, Face-Plates, Cranks, Driving Pullies, THE AUSTRALIAW 


Travelling and other Cranes, Pulley Blocks, and 
Black and Bright Shafting, Plummer Blocks, and WOOL PRESS. 


Bo Ay Hoisting Tackle of every description. 
Gearing of every description. THE ABOVE CUT REPRESENTS AN IMPROVED HYDRAULIC WOOL . . 4 
PRESS, SPECIALLY ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works. 

F Whitefriars, by any one requiring work of the class. E 
oe we 





ol ee . essrs. CLINTON & OWENS beg to call attention 


—<—<—<< to the Improvements they have effected in the 
f i Arrangement of DOUBLE-ACTION PUMPS, 

} as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more ily examined and 


removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump indicated by Figs. E and F, CLinrow and Owens 
mostly adopt for pumps with Gin. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place or ')-uble or Treble Barrel Pumps: they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte: throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, B or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 
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description. ws Aa are cts ; 
x, aie Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
‘ane aa larger scale, with full partieulars ot any description of Hydraulic 
ie WS Machinery, may be had on application at the Works, Whitefriars, where a 
SSNS stock can always be inspected. (G1322) 
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J. BARTLETT AND SON, WELSH-BACK, BRISTOL, 


IRONFOUNDERS AND MANUFACTURERS OF 
PATENT WEIGH-BRIDGES AND WEIGHING MACHINES, 


FOR RAILWAYS, TEAMS, ROAD, MINING, COMMERCIAL AND AGRICULTURAL USES, 
ADJUSTED TO THE STANDARDS OF ALL NATIONS. 
RAILWAYS CONTRACTED FOR BY THE YEAR. 


ILLUSTRATED List | or PRICES on APPLICATION, (Body 








‘HASTERBROOK & ALLCARD, 
ENGINEERS’ AND RAILWAY TOOL MAKERS, 
ALBERT WORKS, SHEFFIELD; 


MANUFACTURERS OF COMPLETE SETS OF HAND TOOLS, 
For Engineers, Contractors, Boilermakers, Smiths, Platelayers, 
Iron Shipbuilders, Gas Companies, &c. &c. 
A constant Stock of Ratchet Braces, Suwew Stocks, Taps and Dies, Staple and Parallel Vices, Spanners, Screw Wrenches, 


Lathe Carriers, Saw Spindles, Copying Presses, Standard Gauges, Lifting and Traversing Jacks, Crabs, Pulley Blocks, Hammers, 
Drifts, Bores, ‘wages, Swage Blocks, Mandrils, Hot and Cold Chisels, Fullers, Fly-presses, Screwing Stoops, Compasses, Cal- 


























sige, Squares, &c. &c., and a general assortment of the various Hand Tools used in th the ie above ‘ Trades, _ (81301) 
HEATON NORRIS, STOCEKPORT. 
FINISHED KEYS, 
WITH OR WITHOUT HEADS 
And Taper Pins, 
Made by Patent Machinery from Steel or Iron, 
size or any degree of taper ; also, 
SPLIT COTTER PINS OF ALL SIZES, 
And 
Split Taper Pins for Locomotives, &e. 
SUPPLIED .SOLELY BY 
EDMONDSONS and CO., General Factors to Engineers’ Machinists, &o. 
CHARLES STREET MILL, GARRATT ROAD, _ MANCHESTER. (H11860) 
67, UPPER THAMES STREET, 
LONDON, 
(IN CONNEXION WITH RUSTON, PROCTOR, axp CO.) A 
HAS ON HAND = ae 
EN GINES FROM 4 TO 20-HORSE POWER, 
MORTAR MILLE, from 5ft. to Sft. in Diameter, for Sale or Hire. 
CONTRACTOR FOR PUMPING, SAWING, MORTAR-GRINDING, AND OTHER WORK WHERE STEAM POWER IS REQUIRED. 
ae Resse a PUMPS, saw TABLES, PULLEY BLOCKS, ETc. 
E. CLARKE, Wrought Crank Works, LINCOLN, 
_— _ forManufacturing Steam Engine, 
Machine, and Loom Cranks, also Single, Double, 
and Treble Pump Cranks, out of Round Bars of Iron and 
= Steel. 


(1 183) 








The extensive use of these by the principal engineers in 
the United Kingdom are well known to be superior to 
any other, and, when finished, are 


whe Cheapest Crank Made. 


(I 617) 





WILLIAM SCOTT & COMPAN Y, 


ENGINEERS, MILLWRIGHTS, 
AND FOUNDERS, 


| PHOENIX ENGINE WORKS, . PRINCE’S DOCK, 
BELFAST, 
MAKERS OF HIGH & LOW PRESSURE ENGINES & BOILERS 


OF EVERY DESCRIPTION. 


CENTRIFUGAL PUMPS AND PUMPING HYDRAULIC PRESSES AND PUMPS. 
ENGINES. STEAM WINCHES AND CRANES. 
SILENT FANS AND BLOWING ENGINES. WHARF CRANES AND DERRICKS. 


Also Every Description of Millwork. 
__AGENTS—MESSRS. CUTHBERTSON AND COMPANY, 80, CORNHILL, LONDON, E.C. 


W. A. MARTIN & COS 
PATENT 


COMBINED FURNACE BARS. 


LONDON—18, CANNON STREET, E.C. 








_ca619 




















COMBINED BARS FOR LOCOMOTIVES, 
AND EVERY OTHER DESCRIPTION OF FURNACE. 
The above Bars are made of any thickness, from gin. upwards, and will not give way in the fiercest 


fires, but will remain perfectly straight until enti 


burnt out by long service; thus the loss of fuel, 
, Caused ky the deflection which takes place in ordinary Ba 


is prevented. (H1129) 


BY HER MAJESTY'S ROYAL LETTERS PATENT. 


° ; ° 
orrison’s Archimedian Hem- 
FOLDER for the SEWING MACHINE and the FINGER. 
Manufactured solely by 
Mg ny ~r-y + +4 
Metallic Pen Maker to the Quee 
VICTORIA WORKS, GRAHAM-STREET, ‘BIRMINGHAM. 


N 


Drewings and particulars forwarded on application, _ (a8 5) 





INTENDING PURCHASERS OF STEAM HAMMERS 
Should, before 


GRIMSHAW'S ATMOSPHERIC HAMMER 


Now Reavy ror Dstivery, IN 
Lonpoxn Acxnt, Mr. 8. HOLMAN, 18, gi soaty req 
SHEFFIKLD ,, Mr, 8. H. F. COX, 3, 
BiaMINcuasM ,, Messrs. THOS WHITE IELD — | CO., Freeth-street. 
Paris M. Pu, ROUX, 110, Rue St. Louis, au 
Agents required for Austria, Belgium, and Holland. (1 876) 


NEILSON BROTHERS, 
ENGINEERS, MACHINE AND TOOL MAKERS, 


ALBERT WORKS, GLASGOW, 

Makers of Neilson Brothers’ Patent Double Shaping Machines, Planing, 
Slotting, Drilling, Screwing, Punching, Shearing, and Angle Iron Cutti 
and Plate-bending Machines, Sliding, Screw Cutting, Railway Axle, 
Wheel Lathes. Also makers of Steam Engines, Steam and Hand Cranes 
and Winches of all kinds; Pile-driving Machines, and Wood-cutting Ma- 
chinery of every description. 

STEAM HAMMERS.—Neilson Brothers’ Patent Radial Hammers, from 
8 cwt. to 10 ewt., and Neilson Brothers’ Improved Workshop and ori 
Hammers, from 3 "owt. up to 16 tons. ey ys of all kinds -_ on 
cnertens notice. Screw Stocks, Taps, Dies, &c. &c. 


PATRONISED BY HER San GOVERN 


PATENT ASPHALTE CALDRON, 


FOR LAYING ASPHALTE FLOORS, 
WITH ALL TOOLS AND FULL DIRECTIONS COMPLETE. 

W. and C.’s First-Ciass Patent 
VERTICAL STEAM ENGINES, 
All sizes, for Contractors, Builders, Farms, Manufactories, and 
Exportation. Cheapest, Safest, ‘and Best, 

WOODS AND COCKSEDGE, STOWMARKET. 

(1 621) 














DEATH AND ELLWOOD, 
ALBERT WORKS, LEICESTER. 





MAKERS OF 
FIXED AND PORTABLE ENGINES, 
CORN MILLS, SAW FRAMES, AND BENCHES, 
LARGE SURFACE TURNING AND BORING LATHES, 
Screw Cutting and Slide Lathes, 


DRILLING, ei AND SHAPING MACHINES, AND ALL 
NDS OF ENGINEERS’ TOOLS. (H1684) 








“Pag e and ( Co., Latirence Bountney 


+\B. ro CANNON STREET, E.C., Makers of Self-acting Engineers’ 
fools of every description. A large assortment always in stock.—Price 
lists free on application, (H104) 


TELEGRAPH POSTS 
OF ANGLE OR TEE IRON. 


(Sheilds’ Patent.) 
These Posts (the Invention of 


W. SHEILDS, of Delahay-street, Westminster,) are formed 
a eas ; nd, and the upper piece 
rected with great 





of two pieces, the lower piece driven into the ground, 
bolted to it. Requiring no excavation, they are e 
rapidity, and are much cheaper than any other iron posts. 





5 
ENLARCED ENLARGED |; 
SECTION wr oy W 
awcue woni|] “7 A D . T IRON 
TELEGRAPH ; 
post \ POST 
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OTHER SEGTIONS MAY 4 
BE USED IF PREFERRED 




















LICENSES granted by the Patontee. For terms or tenders, apply to 





—_ sor nae Gr cl are Pecos, B a th 
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“NEW PATENT ‘PORTABLE STEAM ENGINES AND BOILERS. 





















































Contractors’ Locomotive. Stationary Engine. Steam Crane. Hoisting Engine. 
PRICES OF BNGINES AND BOILERS COMPLETE, DELIVERED FREE IN LONDON. 
| os | a as Power. | Price. Power. Price. | Power, | Price. Power. Price. | Power. e Price. = Power. Price, | 
“Stationary... .. | tow | £45 | eto | £65 || ti0m | £85 tome | £105 | & Hone £125 | FHone | £160 
Steam Crane ... {To Hoist 35ewt.| 190 ||To Hoist 50cwt.| 235 |'To Hoist 70cwt., 285 ||To Hoist 6tons.| 380 | 
Agricultural Engine 2-Horse 75 | 4-Horse 165 | 6-Horse 200 | 8-Horse 230 | 10-Horse 270 |  12-Horse 335 








The Stationary Engines require no chimney shaft, nor building whatever, a cast iron asb-pit nop Boke the sole-plate, and ap aor eenwes beset up anywhere and started atonce.—The Steam Cranes are 
mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load.— is guaranteed to be of the aud workmanship, and to perform its work satisfactorily. 
*,* One of the Stationary Engines may be seen constantly at pans in ¥F B. Brown and Co.’s Workshop, 148, Upper Thames Street. 


_ J. B. BROWN and CO, 18, Cannon Street, City, London; B.C, ow 
MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


’ CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, "55, RUE DE DOUAI. 


ante 4] |) 























An Extensive a Stock o 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, i Oval, Octagon, Hexagon, Moulding, and Fancy Iron, 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. ad Tram,- -and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, a Ship Knees, Chain, &c. 

Cast, Blister, Shear, and Spring S Steel. 


Angle and ‘TT Iron all Sizes. Bowling Bars, Plates, Angles, &c. 
Sheets, Hoopes, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c, 


Sheets ot Sections and Lists of Prices sent on application. (F234 


SAMUEL FOX AND COMPANY. 


CRUCIBLE CAST STEEL DEPARTMENT. 


CROSSINGS, TYRES, CRANK AND STRAIGHT AXLES, TOOL, PEN, SPRING, AND OTHER STEEL OF ANY REQUIRED TEMPER. 
SPRINGS, FILES, AND OTHER RAILWAY STORES. 


BESSEMER DEPARTMENT. 


RAILS, PLATES, BARS, TYRES, CRANK AXLES, AND ALL OTHER FORGINGS, 


CAST STEEL WIRE DEPARTMENT. 


TELEGRAPH-WIRE, WIRE-ROPES, NEEDLES, FISH-HOOKS, REEDS, CRINOLINE, HACKLE-PINS, AND ALL OTHER DESCRIPTIONS OF WIRE. 


UMBRELLA DEPARTMENT. 


UMBRELLA FRAMES (“SOLID” OR “PARAGON”) WITH PATENT PEBBLE TIPS; PATENTEES 
AND SOLE MANUFACTURERS OF THE “PARAGON” FRAME. 


STOCKSBRIDGE WORKS, Near SHEFFIELD. a, 


PATENT FRICTIONAL GEARING COMPANY, 


ENGINEERS AND MILLWRIGHTS, 
ALLIANCE FOUNDRY, EAST MILTON STREET, GLASGOW, 
MANUFACTURERS OF ROBERTSON’S PATENT FRICTIONAL WHEELS AND CLUTCHES 


OF ANY SIZE, AND TO TRANSMIT ANY REQUIRED AMOUNT OF POWER. 
FIXED AND PORTABLE STEAM ENGINES AND BOILERS. 


Mill-Gearing for Cotton, Flax, and Corn Mills, as also Calico, Dyeing, and Bleach Works. Rolling Mill Machinery to work at High Speeds. Saws for Cutting Hot 
Iron and Steel of all Sizes. Patent Rolls for Straightening and Cleaning Round Bars and Tubes. Draw-benches and Frictional-Geared Winding Engines. 


FRICTIONAL-GEARED NOISELESS STEAM WINCHES AND CRANES. 


Steam, Hand, and Hydraulic Power Cranes. Petent Gas Exhausters and Air Forcing Engines. Refrigerating and Freezing Machines. Rotary Pampsand Pumping Engines. 


The Patent Frictional Gearing Company have generally on stock about Fifty em Engines in Portable and other forms, and which can be 
adapted, in a variety of forms, for Driving Rotary and Piston Pumps, Circular Saws, and Winding Purposes, &c. & 
Orders for Engines executed very promptly. Particulars and ae by Post. (I 458) 


SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-ROLLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES, 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON axp CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY. OLDHAM. 
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J. BARTLETT AND SON, WELSH-BACK, BRISTOL, 
IRONFOUNDERS AND MANUFACTURERS OF 
PATENT WEIGH-BRIDGES AND WEIGHING M&CHINES 


FOR RAILWAYS, TRAMS, ROAD, MINING, COMMERCIAL AND AGRICULTURAL USES, 
ADJUSTED TO THE STANDARDS OF ALL NATIONS. 
RAILWAYS CONTRACTED FOR BY THE YEAR. 


ILLUSTRATED LIST OF PRICES ON APPLICATION. _ 


JAMES MILLS, PATENTEE & MANUFACTURER, 


HEATOK NORRIS, STOCEKPORT. 


| IU | FINISHED KEYS, 








WITH OR WITHOUT HEADS 
And Taper Pins, 


Made by Patent Machinery from Steel or Iron, 
size or any degree of taper ; also, 


SPLIT COTTER PINS OF ALL SIZES, 
And 
Split Taper Pins for Locomotives, @&e. 











SUPPLIED sSOLBLY BY 
EDMONDSONS and CO., General Factors to En Machinists, &o. 
CHARLES STREET MILL, GARRATT ROAD, MANCHESTER (H1960) 





HENRY SYKE Ss, 
67, UPPER THAMES STREET, 


= 

LONDON, a 

y-—| (IN CONNEXION WITH RUSTON, [lees - j 

NY HAS ON HAND —_ 

ENGINES FROM 4 TO 20-HORSE POWER, 
MORTAR MILLE, from 5ft. to “Oft. in Diameter, for Sale or Hire. 


CONTRACTOR FOR PUMPING, SAWING, MORTAR-GRINDING, AND OTHER WORK WHERE STEAM POWER IS REQUIRED. 





PROCTOR, anv CO.,) 











CRANES, HOISTS, CRABS, pacha SAW FABLES, PULLEY BLO tard ETc. 


WwW. A. & CO. 


“MARTIN & COV’S 
COMBINED FURNACE BARS. 


PATENT 
LONDON—18, CANNON STREET, E.C. 




















FOR LOCOMOTIVES, 
DESCRIPTION OF FURNACE. 


upwards, and will not give way in the fiercest 


COMBINE [=D BARS 
AND EVERY OTHER 


The above Bars are made of any thickness, from Zin. u 
> 






































fires, but will remain perfectly straight until entirely burnt out by long service ; thus the loss of fuel, 
caused } 7 the deflection which takes place in ordinary Bars, is prevented. (111129) 
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“MESSRS. R., J & EB. “COUPE, 
WORSLEY MESNES IRONWORKS, WIGAY, 


MANUFACTURERS IN PARTICULAR OF 


iiORIZONTAL, HIGH-PRESSURE, CONDENSING, & NOY-CONDENSING STEAM ENGINES, 


The above beg to inform their Puente and the Public generally that they have now on hand, completed, or 
approaching completion, the following Horizontal High-Pressure Steam Engines, viz. :— 


Several of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. 
Several of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 
Several ef 32 Horses’ Power, 20 inches Bore of Cylinder, and 4 feet Stroke 
Several of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 14 Horses’ Power, 14 inches Bore of Cylinder, and 2 feet Stroke. 
Several of 14 Horses’ Power, 12 inches Bore of Cylinder, aud 3 feet Stroke. 
Several of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
Several of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 
Several of 8 Horses’ Power, inches Bore of Cylinder, and 14 feet Stroke. 

The whole of the above Engines are Finished-off Bright; they have Wrought Scrap-irsa Cross-heads and 
Crank Shafts, and will be sold with or without Governors. The Engines being Manufactured by K., J., and E, 
Cours in large quantities, they are enabled to offer them at prices much below those of ether first-class houses doing a 
miscellaneous work, (1461 


~ 


ina 





CAMROUX & CO., 

STEAM ENGINE BOILER MANUFACTURERS AND ENGINEERS, 
DEPTFORD CREEK, LONDON, §&.E. 
Marine, Multitubular, Cornish, and all kinds of Steam Boilers 
Girders, Tanks, Sugar Pans, 

AND EVERY DESCRIPTION UF PLATE IRONWORK. (I 470) 
HANK PRINTING MACHINES, 


FOR COTTON, SILK, AND WORSTED. 
To Print single or many Colours at One Operation. 


Made by Matuer & PuiaTrT, 
SALFORD IRONWORKS, MANCHESTER. 


N.B.—A competent workman can be sent to give instructions how to 
work the above. (1477) 








PATENT HECKLING, SPINNING, LAYING, 
AND OTHER MACHINES, 


FOR THE MANUPACTURE oF 


ROPE, CORD, TWINE, FISHING LINES, 
SPUN YARN, &c. 
References to Ropemakers, — ore prices, &c., apply to 


THOS. BARRACLOUGH & CO., Gaythorne, Manchester. (149) 


INTENDING PURCHASERS OF STEAM HAMMERS 
Should, before deviding, inspect 


GRIMSHAW’S ATMOSPHERIC HAMMER 


Now Keapy For De.ivery, 1 Five Sizes, 


AGENT, ~ S. HOLMAN, 18, Cannon-street, E.C. 
8. H. F. COX, 3, Bast Parade. 
Mes A "HOS. WHITFIELD and CO., Freeth-street. 
M. Pu. KOUX, 110, Kue St. Louis, au Marais, 
Ageuts required for Austria, Belgium, and Holland, (1 876) 


IMPROVED 
BAND SAW 
With 
Jmprovements to Prevent 
the Breakage of Saws. 


CLARK & CHARNEY, 
2® RESTO W, 


LANCASHIRE, 


LoNnDON 


SHEFFIELD ,, 
BixMINGUAM ,, 
Paris 











Prices :— 
With @in, Pulleys .. £382 
- »» 80in. 9 ee £50 
op «BUN » » A05 
(1468) 





“ne ond Co., Laurence Pountney 


BP. PL Ace t, CANNON STRE er, E.C., Makers of Self-acting Engineers’ 
Tools of every ’ description. A large assortment always in stock,—Price 
lists free on application, eee 


PERIN’S PATENT 
nn BAND SAW BLADES. 


Samuel Worssam and Co., 


MW mc Purchased of M. PERIN, of Paris, the sole right to 
import and sell h.s Band Saw Blades throughout the United 
Kingdom, beg to announce that they are now in a position to 
supply these Saws from ,!, in, to Sin. in width, and up to 5ott 
in length, 

The vast superiority of PERIN’S BAND SAWS over any 
others, in point of finish, toughness, durability, and evenness 
of temper, is now everywhere admit 

8. W. and Co. keep a large stock of all sizes, up to 2in. 
} wide, from which they can supply orders to any part of the 
United Kingdom within twenty-four hours’ notice. 


For Price Lists, apply to 
SS4MUEL WORSSAM and CO., 

SAW MILL ENGINEERS 

304, King’s Road Chelsea, 8.W. 


(1937) 


CLARIDGE, NORTH, & CO,, 
BILSTON. 


DOUBLE ACTION SHEARS. 


—_————__—_— 


STEAM HAMMERS. © 


STEAM REVERSING APPARATUS, 


— 


BLAST ENGINES, 








For First Cost, Economy, and Effeetual Working 


Unequalled, 


‘CHILLED AND GRAIN ROLLS. 





Every description of Mill and Forge 
Work. (1680)=; 
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CLINTON and OWENS, late BENJAMIN FOWLER and CO., 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, €E.C. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 
TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 


FILCinc FLOUR 





Fig. B shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O. makel arge numbers of these Presses, 
and can supply them at very reasonable 
vost. 


No. 26. 


° o 2 ) ° 2 
oe |) | ee | cece 
8 FOWLER AC® LONDON 























No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





Eccentrics, Face-Plates, Cranks, Driving Pullies, 
Black and Bright Shafting, Plummer Blocks, and 


Gearing of every description. 





VA Qron Owes 
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Sl a : 


Fig. A gives an elevation of an |MPROVEO HORIZONTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pump? can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing 
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THE ABOVE 18 AN ILLUSTRATION OF 
A COMPLETES OTL MILL, 

TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &c. 
It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at 
much less cost than work of this class is usually supplied at. Most satisfactory reports have been 
received from houses of the first standing in India, Odessa, and other quarters where similar machine 
has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars, and Estimates may be had on application at the Works, for these or any other form of Press. 
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CLINTON AOWENS 


THE AUSTRALIAN 


THE ABOVE CUT REPRESENTS AN IMPROVED HYDRAULIC WOOL 
PRESS, SPECIALLY ; ~ ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class. 


essrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is —, balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump indicated by Fi and F, Cunton and Owens 
mostly adopt for pumps with 6in. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps; they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and town 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte’ throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 
description. 





\ ENGHIEERS LONDON. 


WOOL PRESS. 








Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars ot any description of Hydraulic 
Machinery, ~ be had on application at the Works, Whitefriars, where a 
very large stock can always be inspected. (G1322) 











for EXTRACTING OILS, JUICES, TINCTURES 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from: the 
clumsy forms of screw press in common use. 


BORING TOOLS. 


TITTY, 











BORING TOOLS, for TESTING GROUND cr 


Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. . 











Single, Double, and Treble Purchase Crabs, 


Travelling and other Cranes, Pulley Blocks, and 
Hoisting Tackle of every description. 
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J. BARTLETT AND SOM, WELSH-BACK, BRISTOL, 
IRONFOUNDERS dep MANUFACTURERS OF 
WEIGH-BRIDG:; anD WEIGHING MACHINE®, 


FOR BAILWAYS, TRAMS, BOA \ J yg, COMMERCIAL AND AGRICULTURAL USES, 
ADJUSTED TO THE sranNDARDS OF ALL NATIONS. 
RAILWAYS conrRacTED FOR BY THE YEAR. 
ILLUSTRATED List oF PRICES ON APPLICATION. _ 


PATENT 


__ os 











IDER AND 
LE CREUSOT, FRANCE. 
RAILS AND MERCHANT IRON OF ALL DESCRIPTIONS. 


LOCOMOTIVES, BRIDGES. & HEAVY ENGINEERING WORK GENERALLY, 
MARINE ENGINES FOR RIVER OR OCEAN STEAMERS. 
Railway and Public Works Contracts Entered into, 


FOR DELIVERY AND ERECTION OF WORK IN ALL USUAL LOCALITIES. 
Shipments made f.o.b, Havre and Marseilles, or via English Ports.—Estimates and all information given by 


WM. BIRD & cO., 2. Laurence Pountney-hill, London, E.C. 
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121x. CENTRES, ON 15rr. BED. 


DRURY BROTHERS & WALKER, TOOLMAKERS, 


SELF-ACTING SLIDING AND SURFACING LATHE, 


—- DON TOOL WORKS, SHEFFIELD. 


THOMAS PERRY & SON, 


Highfields Foundry, Bilston, 
GENERAL IRONFOUNDERS & ENGINEERS, 


MANUFACTURERS OF 


CHILLED AND GRAIN ROLLS, AND MILL AND FORGE MACHINERY, 
HIGH PRESSURE AND CONDENSING STEAM ENGINES 
For Blowing, Pumping, Winding, &c. 
DRAWBENCHES FOR COPPER AND IRON TUBES, 


PUNCHING AND SHEARING MACHINES, HYDRAULIC PRESSES, 


Sugar Pans, Chemical Pans, Girders, Roofs, and every description of 
Castings for Engineers, Builders, &c. (H1789) 


(1196) 











sn am 
dissed disk. « 


"MESSRS. By J. & E. COUPE, 
WORSLEY MESNES IRONWORKS, WIGAY, 


MANUFACTURERS IN PARTICULAR OF 


HORIZONTAL, HIGH-PRESSURE, CONDENSING, & NON-CONDENSING STEAM ENGINES. 


The above "iA to inform their Friends and the Public ey. that they have now on hand, completed, or 

approaching completion, the following Horizontal High-Pressure Steam Engines, viz. :— 
Several of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. 
Several of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 
Several of 32 Horses’ Power, 20 inches Bore of Cylinder, and 4 feet Stroke. 
Several of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
Several of 14 Horses’ Power, 14 inches Bore of Cylinder, and 2 feet Stroke. 
Several of 14- Horses’ Power, 12 inches Bore of Cylinder, aud 3 feet Stroke. 
Several of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
Several of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 
Several of 8 Horses’ Power, 8 inches Bore of Cylinder, and i feet Stroke. 


c The whole of the above Engines are Finished-off, Bright; they have Wrought Scrap-iroa Cross-heads and 
rank Shafts, and will be sold wah or without Governors. The Engines being Manufactured by K., J., and E, 


















ouPE in Jarge quantities, they are enabled to offer them at prices much below those of other first-class houses doing 






PATENT HECKLING, SPINNING, LAYING, 
AND OTHER MACHINES, 


FOR THE MANUFACTURE OF 


ROPE, CORD, TWINE, FISHING LINES, 


SPUN YARN, 


























References to Ropemakers.— For oe &c., apply to 
THOS. BARRACLOUGH & CO., Gaythorne, Manchester. (1489) 
INTENDING PURCHASERS OF STEAM HAMMERS 
Should, before deciding, inspect 


GRIMSHAW ‘S AIMOSPHERIC HAMMER 


Now Reapy For De.ivery, iv Five Sizes, 


Lonpon AGENT, > 8. HULMAN, 18, Cannon-street, E.C, 
SHEFFIELD ,, r, 8. H. F. COX, 3, East Parade. 
BinMING@HAM ,, | ke THOUS. WHITFIELD and OO., Freeth-street. 
Panis pe M. Pu. KOUX, Liv, nue st. Louis, au 
Agents required for Austria, Beigiam, and Holland. 


JOHN ELLIS, 
ENGINEER AND TOOLMAKER, 


UNION WORKS, BACKWATER STREET, 
MANCHESTER 


Slide and Screw-cutting Lathes, Hand Lathes, Planing Machines, 
Slotting and Shaping Machines, and other Engineers’ Tools, Horizontal 
and Vertical Steam bLugines ,from 8 to 60-Horse power. 

ON SALE: Siotting Machine 9in, stroke, will take in 3ft, Gin. (G9388) 


RICHARD LLOYD, 
MIZEZ AND MACHINE IRONMONGER, 
135, STEELHOUSE LANE, BIRMIMGHAM., 
CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


unequalled for accuracy of torm, and cast from the most complete 
sets of Machine-cut Metal Patterns iu the singdow. 


GRADUATED STEEL STRAIGHT-EDCGES, the most 


perfect tools in the market, and one-fourth the usual price. 


ENGINEERS’ AND MACHINISTS’ TOOLS and Shop 
Requisites of every description. 
Price Lists on application, 





* (1376) 











(11173) 





E. Pars e ery Co., ~ Laurence 
@ Pountney ge Cannon-street, E.C., aan Victoria Works, Bedford, 
Makers of Horizontal and Vertical High- -pressure and Condensing STE AM 
ENGINES, from 24 to 25-horse power, and upwards. Several always 
ready fc for Delivery. — Price Lists free on application. (HI104) © 


: HALEYT’S 
ven, PATENT LIFTING JACKS, 
‘A : TRAVERSING, 


SHIP, TRIPOD, BOTTLE, 


AND OTHER JACKS. 


BANCROFT BROTHERS 
(LATE HALEY ann BINGHAM), 
GARRATT STREET WORKS, 
OLDHAM ROAD, 

MM LAN NCHES T ER. 


DEATH AND ELLWOOD, 
ALBERT WORKS, LEICESTER. 


I 650 




















MaAxkens oF 
FIXED AND POR'ABLE ENGINES, 
CORN MILLS, SAW FRAMES, AND BENCI 
LARGE SURFACE TURNING AND BORING LAT 
Screw Cutting and Slide Lathes, 
DRILLING, PLANING AND SHAPING MACHINES, AND ALL 
KINDS OF ENGINEERS’ TUO LS. (1168+) 


HAWKING. HYDRAULIC PRESS, 


W. HAWKINS, 
= 


p OF 6, RED LION STREET, 





CLERKENWELL GREEN, 


"Manufacturer of all descriptions of 
Hydraulic Presses; likewise his 


NOTED PRESSURE GAUGE, 


Of which W. H. begs to state he has 
over 600 in use. 


N.B.—The Best Hydraulic Souite 
Cup Lea 
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‘NEW ‘PATENT “PORTABLE STEAM ENGINES AND BOILERS. 








Contractors’ Risccinative. Stationary Engine. 


























Hoisting Engine. Agricultural Engine. 
PRICES OF BNGINES AND BOILERS COMPLETE, — FREE In LONDON. . 
| a tion of Engine as Power. Price. | Power. Price. Power, | Price. Power. Price. Power. om Price. “|| Power, Price. 
own above. } a = + Aen ae : a rs Pea, Oe ws (Peete ts 3 Be 
(“Stationary ...... | Hye B45 | tHtne | £65 |) tore =| £85 | stone | £105 | “Salone | $185 T-Hione | £100 
Steam Crane ws» [To Hoigt 85/cwt. 190 = ||To Hoist 50cwt.| 235 || To Hoist 70 cwt.| 285 | || To Hoist 6 tons. 380 ? 7 
| Agricultural Engino,  Rlforse 75 || 4-Horse 165 || core | 200 | store | 230 | 10-H0rse 270 12-Horse | 835 








The Station Bagines require no chimney shaft, nor building whatever, a cast iron asb-pit forming the sole-plate, and they may. beset up anywhere and started at once.—The Steam Cranes are 
mounted on dactlagn ent weds 4 oe nigairen and a swing round, and counterbalance the load. =i very Engine is guaranteed to be of the best materials aud workmanship, and to perform its work satisfactorily. 


*.* One of ‘the Stationary Engines may be seen constantly at work in J. B. Brown and Co.'s Workshop, 148, Upper Thames Street. 


J. B. BROWN and CO., 18, Cannon Street, City, London, E.C. ae 
JOHN MUSGRAVE & SONS, 


GLOBE IRONWORES, SOLTON, LANCASHIRE 











84 cwt. HAMMER, 30 to 50 cwt. HAMMER. 7 to 25 ton HAMMER. 8 and 4 ton HaMMER. 6 to 20 CwL. HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS — AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES,.WATER WHEELS, TANKS, & 


Mill Gearing for Cotton Spinning Milis, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 1o 20 owr. ALWAYS IN STOCK. 
LONDON OFFICE, 15, CANNON STREET WEST, Ec. (1306) 


W. BLACKETT Wisin 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, TRON SHIPBUILDERS’, & BOILERMAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 


[he Machines now on Handand forSale consist 


of Self-acting Screw-cutting and ae Lathes, 6}, 7,8, 10, 11, 144, and 16in. centres, 
with beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, 
of various sizes; wertul Slottin Machines, 12in, stroke; Punching and Sheari 
| er nag for 4, 4 ith 2, i. and lin. plate; double-ended ditto, for 7 and lin. plate; 

ing Machine, din ‘stro e; ditto, with two tables, 10in. stroke ; ditto, with two work- 

eads and two tables, with bed 9ft. long, stroke ‘i6in. ; ; Plate-bending Rells, 8ft. 6in. 
~ ; Planin Machine, 4ft. xX 2ft.; ditto, 24in. x l4in. ; Bolt-screwing Machines, 
Hy aulic J 8s, Screw Jacks, and other tools. Apply as above. 


















MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to 
be of sound material and good workmanship. 


For price and further particulars apply as above. 
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